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FOREWORD 
This book contains the general industry job safety and health standards (29 

CFR Part 1910) promulgated by the Occupational Safety and Health Administra
tion, including all amendments made prior to March 1, 1979. A topical index pre
pared by OSHA and updated by CCH is included at page 410. 

The last CCH paper-bound edition of the general industry standards contained 
amendments through January 1, 1978. Between that date and March 1, 1979, OSHA 
revoked 928 standards considered irrelevant or unnecessary, and adopted permanent 
standards on inorganic arsenic ( § 1910.1018), lead ( § 1910 .1025), benzene 
(§1910.1028), cotton dust (§1910.1043), DBCP (§1910.1044), acrylonitrile 
(§1910.1045), and cotton dust in cotton gins (§1910.1046). These deletions and addi
tions are reflected in this edition. (The permanent standards on benzene and DBCP 
replace emergency temporary standards included in the previous edition.) 

The 928 "unnecessary'' standard subsections were revoked on October 24, 
1978; the word "revoked" appears where the subsections formerly appeared. all 
other additions and amendments are followed by a CCH historical note showing the 
date of adoption, effective date, and Federal Register citation. 

For the reader's convenience in locating material, standard section numbers 
appear at the bottom of each page. The ''§1910." is omitted from these references; 
only that part of the section number to the right of the decimal point is shown. A 
table of contents listing all the standards is at page V. 

Caution: Some Standards Have Been Enjoined or Ruled Invalid. The benzene 
standard (§1910.1028) was ruled invalid on October 5, 1978, by the U.S. Court of 
Appeals for the Fifth Circuit (1978 OSHD 123,054); on February 21, 1979, the 
Supreme Court agreed to review the decision. Also pending before the Supreme 
Court is a petition seeking review of the Third Circuit Ruling (1978 OSHD 122,637) 
invalidating two provisions in the coke oven standard (§1910.1029), subsections 
(f)(6)(ili) and (g)(4)(i), and upholding the remaining provisions. The cotton dust 
standard (§1910.1043) was stayed October 20, 1978, pending a decision on the stan
dard's validity by the U.S. Court of Appeals for the District of Columbia; as of this 
writing, the stay is in effect. 

The effective date of the lead standard was extended by OSHA to March 1, 
1979, on which date the U.S. Court of Appeals for the District of Columbia stayed 
the following provisions: subsection (e) engineering and work practice requirements 
(except subsections (e)(2) and (e)(3)(ii)(F)); subsection (f)(2)(ii); subsection (i) to the 
extent it requires construction or renovation of facilities; subsection (j)(2) and 
(j)(3)(ii)(D) requirements relating to zinc protoporphyrin; subsection (j)(3)(iii) 
requirements for multiple physician review; and subsection (m), signs. The 
requirements in §1910.1000 for utilizing feasible engineering or administrative con
trols to reduce lead exposure to 200 ug/m3 as a TWA remain in effect pending the 
Court's decision; the §1910.1025 TWA limit of 50 ug/m3 is applicable to provision 
of respirators, protective clothing and equipment. The effective date for subsections 
(g) and (h) was extended to March 31, 1979. 

Information on Further Action. The CCH EMPLOYMENT SAFETY AND HEALTH 
GUIDE or the CCH OSHA COMPLIANCE GUIDE should be consulted for further 
court action and for standards amendments made after March 1, 1979. Weekly and 
monthly reports, respectively, for these reporters, update the OSHA standards, 
which are reproduced in the EMPLOYMENT SAFETY AND HEAL TH GUIDE in their 
entirety. 

March 1979. 
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SUBPART A-GENERAL 

Subpart A- Genera l 
§ 1910.1 Purpo~c and scope. 

<a> Section 6<a> of the Williams
Steiger Occupational Safety and Health 
Act of 1970 <84 Stat. 1593) provides that 
"without regard to chapter 5 of title 5, 
United States Code, or to the other sub
sections of this section, the Secretary 
shall, as soon as practicable during the 
period beginning with the effective date 
of this Act and ending 2 years after such 
date. by rule promulgate as an occupa
tional safety or health standard any na
tional consensus standard, and any es
tablished Federal standard, unless he 
determines that the promulgation of 
such a standard would not result In im
proved safety or health for specifically 
designated employees." The legislative 
purpose of this provision is to establish, 
as rapidly as possible and without regard 
to the rule-making provisions of the Ad
ministrative Procedure Act, standards 
with which Industries are generallY fa-
1niliar, and on whose adoption interested 
and affected persons have already had an 
opportunity to express their views. Such 
standards are either <1> national con
census standards on whose adoption af
fected persons have reached substantial 
agreement, or <2> Federal standards al
ready established by Federal statutes or 
regulations. 

<b> This part carries out the directive 
to the Secretary of Labor under section 
6<a> of the Act. It contains occupational 
safety and health standards which have 
been found to be national consensus 
standards or established Federal stand
ards. 

<g> "National consensus standard" 
means any standard or modification 
thereof which Cl> has been adopted and 
promulgated by a nationally recognized 
standards-producing organization under 
procedures whereby It can be determined 
by the Secretary of Labor or by the As
sistant Secretary of Labor that persons 
interested and affected by the scope or 
provisions of the standard have reached 
substantial agreement on its adoption, 
<2> was formulated In a manner which 
afforded an opportunity for diverse views 
to be considered, and <3> has been des
ignated as such a standard by the Sec
retary or the Assistant Secretary, after 
consultation with other appropriate 
Federal agencies; and 

<h> "Established Federal standard" 
means any operative standard estab
lished by any agency or the United 
States and in effect on April 28, 1971, or 
contained in any Act of Congress in 
force on the date of enactment of the 
Williams-Steiger Occupational Safety 
and Health Act. 

§ 1910.3 Petitions for the issuance. 
an,endmcnt, or repeal of a standard. 

<a> Any Interested person may peti
tion in writing the Assistant Secretary 
ot Labor to promulgate, modl!y, or re
voke a standard. The petition should set 
forth the terms or the substance of the 
rule desired, the effects thereof it pro
mulgated, and the reasons therefor. 

<b> Cl> The relevant legislative his
tory ot the Act indicates congressional 
recognition of the American National 
Standards Institute and the National 
Fire Protection Association as the major 

§ 1910.2 Definitions. sources ot national consensus standards. 
National consensus standards adopted on 

As used In this part, unless the con- May 29, 1971, pursuant to section 6(a> 
text clearly requlres otherwise: of the Act are from those two sources. 

<a> "Act" means the Williams-Steiger However any organization which deems 
Occupational Safety and Health Act of itself a producer of national consensus 
1970 cs.~ Stat. 1590). , standards, within the meaning of sec

<b> Assistant Secretary of Labor' tion 3<9> of the Act, Is Invited to submJt 
means the Assistant Secretary of Labor in writing to the Assistant secretary of 
tor Occupational Sate~ and Health; Labor at any time prior to February 1, 

<c> "Employer" means a person en- 1973 all relevant Information which 
gaged In a business affecting commerce may ' enable the Assistant Secretary to 
who hAs employees, but does not include determine whether any of lt.s standards 
the United States or any State or poll- satisfy the requirements of the deflnition 
tlcal subdivision ot a State; ot "national consensus standard" in 

<d> "Employee" means an employee ot section 3(9) of the Act. 
an employer who is employed 1n a busi- <2> Within a reasonable time after the 
ness or nts employer which affects com- receipt of a submission pursuant to sub
merce; paragraph (1 > of this paragraph, the As-

<e> "Commerce" means trade, traffic, ststant secretary ot Labor shall publlsh 
commerce, transportation. or communi- or cause to be published in the F'EDBRAL 

, cation among the several States, or be- REGISTER a notice of such submission, and 
tween a State and any place outside shall afford Interested persons a reason
thereof, or within the District of Colum- able opportunity to present written data, 
bla, or a possession of the United States views, or arguments with regard to the 
<other than the Trust Territory of the question whether any standards of the 
Pacific Islands> , or between points In the organization making the submission are 
same State but through a point outside national consensus standards. 
thereof; 

Ct> "Standard" means a standard 
which requires conditions, or the adop
tion or use of one or more practices, 
means, methods, operations, or processes. 
reasonably necessary or appropriate to 
provide safe or healthful employment 
and places of employment; 

§ 1910,4 An1endmcnts to this part. 
(a) The Assistant Secretary of Labor 

shall have all of the authority ot the 
Secretary of Labor under §§ 3(9) and 
6<a> ot the Act. 

(b) The Assistant Secretary of Labor 
may at any time before April 28, 1973, 

on his own motion or upon the written 
petition of any person, by rule promul
gate as a standard any national con
sensus standard and any estabUshed 
Federal standard, pursuant to and In 
accordance with section 6<a> ot the Act, 
and, ln addition, may modi!y or revoke 
any standard In this Part 1910. In the 
event of conflict among any such stand
ards, the Assistant Secretary of Labor 
shall take the action necessary to eUmi
nate the conflict, including the revoca
tion or modification of a standard in this 
part, so as to assure the greatest protec
tion ot the safety or health ot the af
fected employees. 

§ 19 10.5 Applicabili1;, o f standards. 
<a> Except as provided ln paragraph 

Cb) o! this section, the standards con
tained in this part shall apply with re
spect to employments performed in a 
workplace in a State, the District of 
Columbia, the Commonwealth ot Puerto 
Rico, the Virgin Islands, American 
Samoa, Guam, Trust Territory ot the 
Pacific Islands, Wake Island, Outer Con
tinental Shel! lands defined in the Outer 
Continental Shelf Lands Act, Johnston 
Island, and the Canal Zone. 

Cb> None of the standards ln this part 
shall apply to working conditions of em
ployees with respect to which Federal 
agencies other than the Department of 
Labor, or State agencies acting under 
section 274 of the Atomic Energy Act ot 
1954, as amended (42 U.S .C. 2021), exer
cise statutory authority to prescribe or 
enforce standards or regulations affect
ing occupational safety or health. 

<c> Cl) U a particular standard ls 
specifically applicable to a condition, 
practice, means, method, operation, or 
process, lt shall prevail over a.ny different 
general standard which might otherwise 
be applicable to the same condition, prac
tice, means, method, operation, or 
process. For example, § 1501.23 <c> (3) of 
this title prescribes personal protective 
equipment !or certain ship repairmen 
working In specified areas. ·such a stand
ard shall apply, and shall not be deemed 
modlfled nor superseded by any different 
general standard whose provisions might 
otherwise be applicable, to the ship re
pa.lrmen working in the areas specified in 
§ 1915.23 <c> (3). 

(2) On the other hand, any standard 
shall apply according to its terms to any 
employment and place of employment 
fn any industry, even though pa.rtlcular 
standards are also prescribed for the in
dustry, as in Subpart B or Subpart R of 
this part, to the extent that none of such 
particular standards applies. To illus
trate, the general standard regarding 
noise exposure in § 1910.95 applies to 
employments and places of employment 
in pulp, paper, and paperboard mills cov
ered by t 1910.261. 

Cd) In the event a standard protects 
on Its face a class ot persons larger than 
employees, the standard shall be ap
plicable under this part only to e.mployees 
and their employment and places of 
employment. 

Ce) [Reserved) 

5(d) 

1 
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(f) An employer who ls 1n compliance 
with any standard 1n this pa,rt shall be 
deemed to be 1n compliance with the re
quirement of section S<a> Cl) of the Act, 
but only to the extent of the condition, 
practice, means, method, operation, or 
process covered by tbe standard. 

§ 1910.6 lncorporalion by reference. 
<a> The standards of agencies of the 

U.S. G.:,\·e1.iment and organizations 
which are not agencies of the U.S. Gov
ernment which are legally incorporated 
by reference in this part, have the same 
force and effect as other standards 1n 
this part. 

(b) Coples of the standards which are 
Incorporated by reference may be ex
amined at the nat1onal office of the Oc
cupational Safety and Health Adminis
tration, U.S. Department of Labor, Wash
ington, D.C. 20210, or at any of its 
regional offices Coples of such private 
standards may be obtained from the is
suing organizations. Their names and 

'addresses are listed in the pertinent sub
parts or this part. 

Cc) Any changes In the standards in
corporated by reference ln this part and 
an official his toric fl.le of such changes 
are available for lnsoectlon at the na
tional office of the Occupational Safety 
and Health Administration, U.S. Depart
ment of Labor, Washington, D.C. 20210. 

Subpart ~Adoptlon and Extension 
of E1tabl,l1hed Federal Standards 

§ 1910.11 Scopeandpuri-e-
(a) The provislons of thls Subpart B 

adopt and extend the appllcabillty of, 
established Federal standards in effect on 
April 28, 1971, with respect to every em
ployer, em,ployee, and employment cov
ered by the Act. 

<b> It bears emphasis that onlY stand
ards <1.e., substantive rules) relating to 
safety or health are adopted by any in
corporations by reference of standards 
prescribed elsewhet"e in this chapter or 
th.la title. Other materials contained 1n 
the referenced parties are not adopted. 
mustrationa of the types of materials 
which are not adopted are these. The 
incorporatlona by reterence of Parts 
1915, 1916, 1917, 1918 in ID 1910.13, 
1910.14, 1910.15, and 1910.16 are not in
tended to include the dJscusslon in those 
parts of the coverage of the Longshore
men's and Harbor Workers' Compensa
tion Act or the penalty prov1s1ons of the 
Act. Slmllarly, the tncorporatlon by ref
erence of Part 1926 1n § 1910.12 1s not In
tended to include references to Interpre
tative rules having relevance w the ap
plication of the Construction Safety Act, 
but having no relevance to the applica• 
tlon to the Occupational Safety and 
Health Act. 

[§1910.11 amended at 37 
F:R. 26008, Dec. 7, 1972.] 

5(f) 

§ 1910.12 Conatruclion work. 
<a> Standards. The standards pre

scribed in Part 1926 of th.la chapter are 
adooted as occuoational safety and 
health standards under section 6 of the 
Act and shall apply, according to the pro
vts1ons thereof, to every emolovment and 
place of emolovment of every emoloyee 
engaged in construction work. Each em-
ployer shall protec!t the employment and 
places of employment of each of hl.s em
ployees engaged in construction work by 
complylng with the appropriate stand
ards prescribed in this paragraph. 

<b> Definltton. For pW'J)()St;.> of this 
section, .. construction work" means work 
tor construction, alteration, and/or re
pair, including painting and decorating. 
See discussion of these terms 1n f 1928.13 
of this title. 

<c> Con.stru.ctfon Safet11 Act dutfn
guuhed. This section adopts as occupa
tional safety and health standards under 
section 6 of the Act the standards which 
are prescribed in Part 1926 of this chap
ter. Thus, the standards <substantive 
rules> published in Subpart C and the 
following subparts of Part 1926 of this 
chapter are applied. This section does 
not incorporate Subparts A and B of 
Part 1926 of this chapter. Subparts 
A and B have pertinence only to the ap
plication of section 107 of the Contract 
Work Hours and Safety Standards Act 
(the Construction Safety Act> . For ex
ample, 'the interpretation of the term 
"subcontractor" 1D paragraph Cc) of 
§ 1926.13 of this chapter ls signlftcant in 
discerning the coverage of the Construc
tion Safety Act and duties thereunder. 
However, the term .. subcontractor" has 
no stgnlftcance in the application of the 
Act, which was enacted under the Com
merce Clause and which establishes 
duties for .. employers" which are not de
pendent for their application upon any 
contractual relationship with the Federal 
Government or upon any form of Federal 
ftnanclal aasistance. 

Cd> For the purposes of th\s pa.rt, to the 
extent that it may not already be in
cluded 1n paragraph <b> of this section, 
"construction work" includes the erection 
of new electric transmission and dis
tribution lines and equipment, and the 
alteration, conversion, and Improvement 
of the existing transmission and distribu
tion lines and equipment. 

[§1910.12(d) added at 37 
F.R., 24883, November 23, 
1972.) 
§ 1910.lS Ship repalrins. 

(11,) Adoption and ezten.rlon of e,tab
luhed 11afet11 and health atandardl for 
a7up repairing. The standards preacribed 
by Part 1501 of this title and in effect on 
April 28, 1971, are adopted u occupa
tional safety or health standard.a under 
section 6 <a> of the Act .-rid lhall apply. 
according to the provtstona thereof, to 
every employment and place or employ. 
ment of every employee engaged in ship 
repair or a related employment. Each em
ployer shall protect the employment and 

places of employment of each of his em
ployees engaged in ship repair or a re
lated employment, by complying with the 
appropriate standards prescribed by this 
paragraph. 

<b> ~/inftfom. For purposea of this 
section: 

Cl) ''Ship repair means any repair of 
a ves.,el, including, but not restricted to, 
alterations, conversions, installations. 
cleaning, painting, and maintenance 
work ; 

<2> "Related employment" means any 
employment performed as an incident to, 
or in conjunction with, ship repair work, 
including, but not restricted to, inspec
tion, testing, and employment as a watch• 
man; and 

<3> "Vessel" includes every descrip- • 
tton of watercraft or other ·artlftcial con
'trivance used, or capable of being used, 
as a means of transportation on water, 
including special P\lr'POIM! floating struc
tures not prtmarUy dealgned tor, or med 
a., a means of, transportation on watet. 

§ 1910.14 Shlpbuildins. 
<a> Ado1)Non and utffl8fon of eatab

Uahed aafett, and health ,tandarda for 
ahfp'bulldfng. Tbe standards prescribed 
by Part 1502 of this title and in effect 
on April 28, 1971, are adopted as occu
pational safety or health standards 
under section 6Ca) of the Act and shall 
apply, according to the prov1s1ona 
thereof, to every employment and place 
of employment of every employee en
gaged in shipbu1ldlng or a related em
ployment. Ea.ch emplo)'er shall protect 
the employment and placea of employ
ment of each of his eD1Ployees engaged 
in shipbuilding or a related employ
ment. by complylnC with the appropriate 
standard.s prescribed by tb1a paragraph. 

Cb) De/Lnttion8. Por purposes of th.la 
section: 

Cl) "Shipbuilding" means the con
struction of a veasel, including the in
stallation of machinery and equipment; 

<2> "Related employment" means any 
employment performed as an inctdent 
to, or in conJunction with, shJpbu1lding 
work, including, but not 1E6tr1cted to, 
tnspectlon, testing trials, and employ
ment aa a wat.cbman: and 

<3) "Vessel'' includes every description 
of watercraft or other artUlclal con
trivance used, or capable of being used, 
as a means of transportation on water, 
including special purpo.,e floating 
structures not primarily designed tor, 
or used as a means of. transportation 
on water. 

§ 1910.15 Shlpbreakinl, 
<a) Adoption and utenllion of eatab

ltahed safet11 and health atandarda for 
Jhtpbreaktng. The standards prescribed 
by Part 1503 of this title and in effect 
on April 28, 1971, are adopted as occu
pational safety or health standards 
under section 6(a) of the Act and shall 
apply. according to the prov1s1ons 
thereof, to every employment and place 
of employment of every employee en
gaged in sh1pbreak1ng or a related em
ployment. Each employer sbal1 protect 
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the employment and places of employ
ment of each of h1s employees engaged in . 
shlpbrealdng or a related employment. 
by complying with the appropriate stand
ards prescribed by thls paragraph. 

<b> Deftmttom. ~r purposes of tbJ8 
section: 

'1 > "Shipbreaklng" means any 
brc.ak1ng down of a vessel's structure for 
the purpose of scrapping the vessel, in
cluding the removal of gear, equipment, 
or any component part of a vessel; 

(2> "Related employment" means 
any employment performed as an inci
dent to, or in conjunction with, ship
breaking work, Including, but not re
stricted to, inspectlon, survey, and em
ployment as a watchman; and 

(3) ''Vessel" Includes every description 
ot watercraft or other artificial contriv
ance used, or capable of being used, as 
a mean.a of tran.sportatlon on water, In
cluding spec1al purpose floating struc
tures not pr1marlly designed for, or uaed 
aa a means of, transpartation on water. 
11910.16 Lonphoring. 

Ca> Adoption 4114 ~ of uta1>
lf11ud ,atetJJ 4114 Malth standards for 
long11'orlng. The standards prescribed 
by Part 150-l of th1a title and in effect on 
April 28, 19'11, are adopted as occu.pa
UODAl safety or health standards under 
aect.lon 6Ca> of the Act and shall apply, 
according to the provislons thereo(, to 
every employment and place of employ
ment of every employee engaged in long
shoring operations or a related employ
ment. Each employer a.ball protect t.be 
employment and places of employment 
.-,f each of his "employees enraged ln a 
longshorlng operaUon or a related em
ployment, by complying with the appro
prlate standards prescribed by this 
paragraph. 

<b> De/lnitforu. For pur-po.w.s of this 
secuon : 

< 1) "Longshe,rtng operation" means 
the loadlng. unloading, moving, or han
dllng of. cargo, &hip's stores. gear, etc., 
lnto, In,. on. or out of any vessel; 

<2> "Related employment" means any 
employment performed as an Incident to 
or in conJun.ctlon with. longshortng oper
ations lncluding, but not restricted to. 
securing cargo, rtgging, and employment 
as a porter. checker. or watchman: and 

<3> "Vessel" includes every descrtp
Uon of watercraft or other artlftclal con
trlvanee used. or capable of being used, as 
a mearl$ of transportation on water. In
cluding special purpose ftoatlng struc
tures not prlmartly designed for. or used 
as a means of, transportation on water. 

§ 1910.17 Effective datN. 

Ca> Except as provided In paragraphs 
<b) and Ce> of th1s section. the stand
anis prescribed In this SUbpart B shall 
be ell'ecUve on August 2'7. 1971. 

Cb> U> To the extent that the stand
arcis prescribed ln f 1910.12 apply to 
light residential construction or to 
other construction work. aa ddlned In 
f 1910.12Cb>, which ls not subject to the 
construction safety ·standards published 

In Part 1926 of this tlUe. their appllca- ment and place of employment cov
tlon b delayed until September 27. 1971. ered by §§ 1910.12, 1910.13, 1910.14, 

C2) :Por the purpo.se of subparagraph 1910.15. or 1910.16. in lieu of any dif
Cl) of this para,iraph, "light resfdentlal !erent standard on exposure to ben
construction" b limited to the construe-
Uon of homes and apartments which do zene which would otherwise be appli-
not exceed three stories In height, and cable by virtue of any of those sec-
which have no elevator. t1011s. 

(c> Except as provided ln paragraph <e> Inorganic arsenic. Section 
<b> of t.h1s section. whenever any em- 1910.1018 shall apply to -the exposure 
ployment or place of employment ls, or of every employee to inorganic arsenic 
becomes. subJect to any safety ana in every employment covered by 
health standard prescribed In Part 1915, §§ 1910.12. 1910.13, 1910.14, 1910.15, or 
1918, 1917, 1918, or 1926 of this title on 1910.16. in lieu of any different stand
a date before .August 27, 1971, by virtue ard on exposure to inorganic arsenic 
of the Construction Safety Act or the which would otherwise be applicable 
Longshoremen's and Harbor Workers' 
compensation Act. that occupational by virtue of any of those sections. 
safety and health standard as incol'J)O- Cf> Cotton dusL Section 1910.1043 
rated by reference In this subpart shall apply to the exposure of every 
shall also become effective under the employee to cotton dust in every em
WWlams-Stetger ()c(:upatlonal Safety ployment covered by § 1910.12, in lieu 
and Health Act of 1970 on that dat.e. or any different standard on exposure 

§ 1910.18 Changes in establi.ehed Fed- to cotton dust which would other\\'ise 
eral standard.. be applicable by virtue of that section. 

Whenever an occupational safety and (g) Lead. Section 1910.1025 shall apply to 
health standard adopted and lncorpo- the exposure of every employee to lead in every 
rated by reference In this Subpart B ls employment and place of employment covered 
changed pursuant to sect.Ion 6(b) of the by §§1910.13 1910.14 1910.15 1910.16 in lieu 
Act and the statute under which the r d"ff • ' ' • standard was originally promulgated and o any 1 erent standard on exposure to lead 
fn accordance with Part 1911 of· this which wo1;1ld otherwise be applicable by virtue of 
chapter. the standard shall be deemed those secuons. 
changed for purposes of that statute ·and - - -
this Subpart B, and shall apply under [ §1910 .19 amended at 36 F. R. 
this Subpart B. For the pw-poses of this 12343 A ·1 5 1974 • 40 F R 
sect.Ion. a change In a standard Includes ' pr l. ' ' • • 
any amendment, addition. or repeal. tn 23072, May 28, 1975; 43 F.R. 
wholeorlnpart.ofanystandard. 2586, January 17, 1978; 43 

§\910.19 Spec.-ialprovisiorulor11ir.r<>n•F.R. 5963, February 10, 1978; 
taminanle. 43 F.R. 19624, May 5, 1978; 

Ca) Asbe.tto.t dwt.Sectlon§1910.100143 F.R. 27394; 43 F.R. 28473 
shall apply to the es:i,ooure of eve.ry em- ' 
ployeetoasbestosdustlneveryemploy-43 F.R. 45809, October 3, 
ment and place of employment coveredl978 and 43 F .R. 53007, Novem-
by t 1910.12, t 1910.13, 11910.14, b r 14 1978 ] 
§ 1910.15, or f 1910.16, tn lieu of any dlf• e • • 
ferent standard on exl>O$Ure to asbest.Qs Subpart C-General Safety and 
dmt which would otherwise be appll- Health Provisions 
cable by virtue of ·any of those sect1ona. 

<b> Vinrl chl.orlde. Section§ 1910.1017 
shall apply to the exposure of every em
ployee to vinyl chloride ln every employ
ment and place of employment covered 
by 11910.12, t 1910.lS, t 1910.14, 
11910.15, or t 1910.16, ln Ueu of any dif
ferent standard on eltJ)()SUre to vinyl 
chloride which would otherwise be ap
plicable by virtue of any of those sec
tions. 

(c> Acrylonitrile. Section 1910.1045 
shall apply to the exposure of every 
employee to acrylonitrile in every em
ployment and place of e1nployment 
covered by§§ 1910.12, 1910.13. 1910.14, 
1910.15, or 1910.16, in lieu of any dif
ferent standard on exposure to acry
lonltrtle which would otherwise be ap
plicable by virtue of any of those sec
tions. 

<d> Benzene. Section 1910.1028 shall 
apply to the exposure of every em
ploy~e to benzene in every employ-

§ 1910.20 Preservation of records. 
Ca) Scope and application. This sec

tion applies to each employer who 
makes, maintains or has access to em
ployee exposure records or employee 
medical records. 

(b) Definitions. "Employee exposure 
record" means a record of monitoring 
or measuring which contains qualita
tive or quantitative information indic
ative of employee exposures to toxic 
materials -or harmful physical agents. 
This Includes both individual exposure 
records and general research or statis
tical studies based on Information col
lected from exposure records. 

"Employee medical record" means a 
record which contains information 
concerning the health status of an em
ployee or employees exposed or poten
tially exposed to toxic materials or 
harmful physical agents. These rec
ords may include, but are not limited 
to: 

20(b) 
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< 1 > The results of medical examina
tions and tests; 

(2) Any opinions or recommenda
tions of a physician or other health 
professional concerning the health of 
an employee or employees; and 

(3) Any employee medical com
plaints relating to workplace exposure. 
Employee medical records include 
both individual medical records and 
general research or statistical studies 
based on information collected from 
medical records. 

<c> Preservation of records. Each 
employer who makes, maintains, or 
has access to employee exposure rec
ords or employee medical records shall 
preserve these records. 

<d> Availability of records. The em
ployer shall make available, upon re
quest, to the Assistant Secretary of 
Labor for Occupational Safety and 
Health, U.S. Department of Labor, or 
a deslgnee, and the Director of the Na
tional Institute for Occupational 
Safety and Health. U.S. Department 
i>f Health, Education, and Welfare, or 
a deslgnee, all employee exposure rec~ 
ords and employee medical records for 
examination and copying. 
I § 1910.20 added at 43 F.R. 
31020, July 19, 1978.) 

Subpart 0-Walking-Working 
Surfaces 

§ I 910.2 l Definitions. 
(a> As used In § 1910.23, unless the 

context requires otherwise, floor and wall 
opening, railing and toe board terms 
shall have the meanings ascribed In this 
paragraph. 

< 1 > Fioor hole. An opening measuring 
less than 12 Inches but more than i Inch 
·In Its least dimension, in any floor, plat
form, pavement, or yard, through which 
materials but not persons may !all; such 
as a belt hole, pipe opening, or slot 
opening. 

C2> Floor opening: An opening meas
uring 12 Inches or more In its least di
mension, in any floor, platform. pave
ment, or yard, through which persons 
may fall ; such as a hatchway, stair or 
ladder opening, pit, or large manhole. 
Floor opening!. occupied by elevators. 
dumb waiters. conveyors, machinery, or 
containers are excluded from this sub
part. 

(3) Handrail. A single bar or pipe sup
ported on brackets from a wall or par
ti tlon. as on a stairway or ramp, to 
furnish persons with a handhold In case 
of tripping. 

( 4 ) Platform. A working space for per
Jons. elevated above the surrounding 
floor or ground; such as a balcony or 
platform for the operation of machinery 
and equipment. 

<5> Runwav. A passageway for per
Sl)ns, elevated above the surrounding 
floor or ground level, such as a footwalk 
along shafting or a walkway between 
bu11dlngs. 

16) Standard railing. A vertical bar
rier erected along exposed edges of a 

20(b)(l) 

floor opening, wall opening, ramp, plat
form, or runway to prevent !alls ot 
persons. 

<7> Standard strength and comtruc
tion. Any construction of railings, covers, 
or other guards that meehs the require
ments ot § 1910.23. 

<8J Stair railing. A vertical barrier 
erected along exposed sides of a stairway 
to prevent !alls of persons. 

(9) Toeboard. A vertical barrier -.t 
floor level erected along exposed edges 
of a floor opening, wall opening, plat,.. 
form, runway, or ramp to prevent falls 
of materials. 

d0J Wall hole. An openl~6 less than 
30 inches but more than 1 Inch high, of 
unrestricted width, in any wall or parti
tion; such as a vent11atlon hole or drain
age scupper. 

<11) Wall opening. An openlng at least 
30 Inches high and 18 Inches wide, in any 
wall or partition, through which persons 
may fall ; such as a yard-arm doorway 
or chutf> opening. 

Cb> As used in § 1910.24, unless the 
context reqUires otherwise, fixed Indus
trial stair terms shall have the meaning 
ascribed In this paragraph. 

Cl> Handrail. A single bar or pipe sup
ported on brackets from a wall or partl
Uon to provicte a continuous handhold 
for persons using a stair. 

(2> Nose, nosing. That portion of a 
tread projecting beyond the face of the 
riser lmmedJately below. 

<3> Open rl$er. The alr apace between 
the treads of stairways without upright 
members (risers>. 

(4> Platform. An extended step or 
landing breaking ~ continuous run of 
stairs. 

<5> Railing. A vertical barrier erected 
along exposed sides of stairways and 
platfonns to prevent falls of persons. 
The top member of raUlng usually serves 
as a handrail. 

<6> Rise. The vertical distance from 
the top of a tread to the top of the next 
higher tread. 

<7> Riser. The upright member of a 
step situated at the back of a lower tread 
and near the leading edge of the next 
higher tread. 

<8) Stairs, stairwav, A series of steps 
leading from one level or floor to an
other, or leading to platforms, pits, 
boiler rooms, crossovers, or around ma
chinery, tanks, and other equipment that 
are used more or Jess continuously or 
routinely by employees, or only occasion
ally by speclflc individuals. A series of 
s..epS and landings having three or more 
risers constitutes stairs or stairway. 

(9) Tread. The horizontal member of 
a step. 

< 10) Tread run. The horizontal di.s
tance from the leadlhg edge ot a t.read 
to the leading edge of an adjacent tread. 

< 11) Tread width. The horizontal dis
tance froni front to back of tread in
cluding nosing when used. 

<c> As used in § 1910.25, unless the 
context requires otherwise, portable 
wood ladders terms shall haYe the mean
ings ascribed In this paragraph. 

< l > Ladders. A ladder Is an appliance 
usually consisting of two side rails 
Joined at regular Intervals by crosspieces 
called steps, rungs, or cleats, on which 
a person may step In ascending or 
descending. 

(2) Stepladder. A stepladder Is a self
supporting portable ladder, nonadjust
able In length, having flat steps and a 
hinged back. Its size ls designated by the 
overall length of the ladder measured 
along the front edge of the side raHs. 

(3) Single ladder. A single ladder ls a 
non-self-supporting portable ladder, 
nonadjustable ln length, consisting of 
but one section. Its size ls designated by 
the overall length of the side rail. 

( 4 ) Extension ladder. An extension 
ladder u a non-self-supporting portable , 
ladder adjustable in length. It consists 
ot two or more sections traveling in 
guides or brackets so arranged as to per
mit length adjustment. Its slze Is desig
nated by the sum of the lengths of the 
sections measured along the side rails. 

<5> Sectional ladder. A sectional ladder 
ls a non-self-supporting portable ladder, 
nonadjustable In length, consist1.11g of two 
or more sections of ladder so constructed 
that the sections may be combined to 
function as a single ladder. Its size Is 
designated by the overall length of the 
assembled sections. 

<6> Trestle ladder. A trestle ladder Is a 
self-supporting portable ladder, nonad~ 
Justable In length, consisting of two sec
tions hinged at the top to torn1 equal 
angles with the base. The size ls desig
nated by the length of the side ro.Us 
measured along the front edge. 

<7> Eztensfon trestle ladder. An exten
sion trestle ladder Is a self-supporting 
portable ladder. adjustable In length, 
consisting of a trestle ladder base and a 
vertically adjustable single ladder, with 
suitable means for locking the ladders to
gether. The size ls designated by the 
length of the trestle ladder base. 

<8) Speci'll-purpose ladder. A special
purpose ladder Is a portable ladder which 
represents either a modification or a 
combination of design or construction 
features In one of the general-purpose 
types of ladders prevlou.,;Jy defined. )n or
der to adapt the ladder to special or 
specific uses. 

(9) Trolley ladder. A trolley ladder Is a 
semlflxed ladder, nonadjustable 1n 
length, supported by attachments to an 
overhead track, the plane of the ladder 
being at right angles to the plane of 
motion. 

< 10> Side-rolling ladder. A side-roll
ing ladder 1s a semiflxed ladder, nonad
Justable In length, supported by attach
ments to a guide rail, which Is generally 
fastened to shelving, the plane ot the 
ladder being also Its plane of motion. 

<11) Wood characteristics. Wood char
acteristics are distinguishing features 
whic.h by their extent and number deter
mine the quality of a piece of wood. 

<12> Wood Irregularities. Wood Irregu
larities are natural characteristics In or 
on wood that may lower lts durabUlty, 
strength, or utility. 
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03> Cross grain. Cross grain (slope of 
i1'81n) is a deviation of the fiber direc
tion from a line parallel to the sides of 
the piece. 

<14) Knot. A knot Is a branch or limb, 
lmbedded 1n the tree and cut through In 
the process of lumber manufacture, clas
sified .according to slze, quatlty. and oc
currence. The size of the knot Is 
determined as the average diameter on 
the surface of the piece. 

(15) Pitch and bark Pockets. A pitch 
pocket Is an opening extendlng parallel 
to the annual growth rings containing, 
or that has contained, pitch, either solid 
or liquid. A bark pocket Is an opening 
between annual growth rings that con
tains '!)ark. 

06) Shake. A shake ls a separation 
along the grain, most of which occurs 
between the rings of annual growth. 

Cl7} Check. A check Is a lengthwise 
separation of the wood, most of which 
occurs across the rings of annual growth. 

<18> Wane. Wane ls bark, or the lack 
of wood from any cause, on tHe comer 
of a piece. 

Cl9} Deca11. Decay ls disintegration of 
wood substance due to action of wood
destroying fungi. It Is also known as 
dote and rot. 

(20> Compression failure. A compres
sion failure Is a deformation (buckling> 
of the fibers due to excessive compres
sion along the grain. 

(21> Compression wood. Con1presslon 
wood Is an aberrant <abnormal> and 
highly variable type of wood structure 
occurring In softwood species. The wood 
commonly has density somewhat h igher 
than does normal wood, but somewhat. 
lower stlffn(•ss and tensile strength for 
Its weight in addition to high longitudi
nal shrinkage. 

<22> Low density. Low-density wood 
ls that which Is exceptionally light In 
weight and usually deficient In strength 
properties for the species. 

<d> As used in 11910.26, unless the 
context requires otherwise, portable 
metal ladder terms shall have the mean
ings ascribed in thJa paragraph. 

(1) '4dder. A ladder is an appliance 
usually consisting of two side rails Joined 
at regular intervals by crosspieces called 
steps, rungs, or cleats, on which a per
son may step in ascending or descending. 

(2) Step ladder. A step ladder ls a self
SuPportJ.ng portable ladder, nonadjusta
ble in length, having flat steps and a 
hinged back. Its slze ls designated by the 
overall length of the ladder measured 
along the front edge of the side rails. 

(3) Single ladder. A single ladder ls 
a non-self-supporting portable ladder, 
nonadjustable in length, consisting of 
but one section. Its slze ls designated by 
the overall length of the side rall. 

<4> Eztemton ladder. An extension 
ladder ls a non-self-supporting portable 
ladder adjustable in length. It consists 
of two or more sections traveling in 
guides or brackets so arranged as to 
permit length adjustment. Its size 1s des
ignated by the sum of the lengths of the 
sections measured .along the side rails. 

<5> Platform ladder. A self-supporting 
ladder of ftxed size with a platform pro

. vided at the worltlng level. The size ls 
determined by the distance along the 
front rail from the platform to the base 
of the ladder. 

<6> Sectional ladder. A sectional lad
der is a non-self-suPportlng portable 
ladder, non-adjustable in length, con
mting of two or more aectlons so con
structed that the sections may be com
bined to function as a single ladder. lb 
s1ze ls designated by the overall length 
of the assembled sections. 

<'7> Trutle ladder. A trestle ladder ts 
a self-supporting portable l&dder, non
adjustable in lenath, consisting of two 
sections, hinged at the top to form equal 
angles with the base. The size 1s des
ignated by the length of the side ra1ls 
measured along the front edge. 

(8) Eztenston tre&Ue ladder. An ex
tension trestle ladder ls a self-supporting 
portable ladder, adjustable in length, 
consisting of a trestle ladder base and • 
vertically adjustable single ladder, with 
suitable means for locking the ladders 
together. The slze ls designated by the 
length of the trestle ladder base. 

<9> Special-JJUrpose ladder. A spectal
purpose ladder 1s a portable ladder which 
represents either a modification or a 
combination of design or construction 
features In one of the general-purpose 
types of ladders previously defined, in 
order to adapt the ladder to special or 
spec11lc uses. 

<e> As used in § 1910.27, unless the 
cont.en requires otherwise, ftxed ladder 
terms shall have the meaning~ ascribed 
in thJa paragraph. 

<1> Ladder. A ladder 1s an appliance 
usually consisting of two side rails Joined 
at regular intervals by crosspieces called 
steps, rungs, or cleats, on which a person 
may step 1n ascending or descending. 

<2> Flud ladder. A ftxed ladder 1s a 
ladder permanently attached to a struc
ture, building, or equipment. 

(3) /ndfvfduaZ-rung ladder. An indl
·v1dual-rung ladder ls a fixed ladder each 
rung of which ts individually attached to 
a structure, building, or equipment. 

(4) Rall ladder. A rail ladder ls a ftxed 
ladder consisting of side rails Joined at 
regular intervals by rungs or cleats and 
fastened in full length or in sections to 
a building, structure, or equipment. 

(5) Railing&. A ralllng 1s any one or a 
combination of those ralllngs constructed 
in accordance with I 1910.23. A standard 
ralling ts a vertical barrier erected along 
exposed edges of floor openlng11, wall 
openings, ramps, platforms, and runways 
to prevent falls of persons. 

<6> Pitch. Pitch ls the included angle 
between the horizontal and the ladder, 
measured on the opposite side of the 
ladder from the climbing side. 

<7> F43ten.fnga. A fastening ls a deviC4' 
to attach a ladder to a structure, build
ing, or equipment. 

<8> Rung,. Rungs are ladder cross
pieces of circular or oval cross-section 
on whlch a person may st.ep In ascend
Ing or descending. 

<9> Cleat,. Clea.ts are ladder cro88-
pleces of rectangular cross-section 
placed on edge on which a person may 
step 1n ascending or descending. 

<10) St@a. Steps are the ft.at cross
pieces of a ladder on which a person 
may step In ascending or descending. 

Cll> Cage. A cage ls a guard t.hat may 
'be referred to as a cage or basket g\lllrd 
which ls an enclosure that 1s fastened 
to the side rails of the ftxed ladder or to 
the structure to enclrde the climbing 
space of the ladder for the safety of the 
person who must climb the ladder. 

<12> Well. A well ts a permanent com
plete enclosure around a fixed ladder, 
which Ls attached to the walls of the 
well. ,Proper clearatlcea fot a well wili 
give the person who must climb the lad
der the same protection as a cage. 

<13) Ladder safety d.evfce. A ladder 
safety device ls any device, other than a 
cage or well, designed to eliminate or re
duce the possibility of accidental falls 
and which may Incorporate such fea
tures as life belts, friction brakes, and 
sliding attachments. 

<l4) Grab bars. Orab bars are In
dividual handholds placed adJacent to 
or as an extension above ladders for 
the purpose of providing access beyond 
the limits of the ladder. 

<I5) Through ladder. A through lad
der Is one from which a man getting off 
at the top must step through the ladder 
ln order to reach the landing. 

(16> Side-step ladder. A side-step lad
der Is one from which a man getting off 
at the top must step sideways from the 
ladder In order to reach the landing. 

<t> As used In § 1910.28, unless the 
context requires otherwise, scaffolding 
terms shall have the meaning ascribed 
in this paragraph. 

U} Bearer. A horizontal member of a 
scaffold upon which the platform rests 
and which may be supported by ledgers. 

(2) Boatswain's chair. A seat support
ed by slings attached to a suspended 
rope, designed to accommodate one 
workman In a sitting position. 

(3> Brace. A tie that holds one scaf
fold member In a fixed position with re-
spect to another member. . 

C4) Brtckla11ers' square scaffold. A 
scaffold composed of framed wood 
squares which support a platform limit
ed to light and medium duty. 

<5> Carpenters' bracket scaffold. A 
scaffold consl&ting of wood or metal 
brackets supporting a platform. 

(6) Coupler. A device for locking to
gether the component parts of a tubular 
metal scaffold. The material used tor the 
couplers shall be of a structural type, 
such as a drop-forged steel, malleable 
Iron, or structural grade aluminum. The 
use of gray cast Iron ls prohibited. 

<7> Crawling board or chicken ladder. 
A plank with cleats spaced and secured 
at equal Intervals. for use by a worker on 
roofs. not designed to carry any material. 

(8) Double pole or independent pnle 
scaffold.. A scaffold supported from the 
base by a double row of uprights, lnde-

21(f)(8) 
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pendent of support from the walls and 
constructed of uprights, ledgers, horizon
tal platform bearers, and diagonal brae- . 
ing. 

(9) Float or ship scaffold A sca1fold 
hung from overhead supports by means 
of ropes and coqs1sting of a substantial 
platform having diagonal bracing under
neath, resting upon and securely fas
tened to two parallel plank bearers at 
right angles to the span. 

(10) Guardrail. A rail secured to Up
rights and erected along the exposed 
sides and ends of platforms. 

(11) Heavy dut11 scaffold. A scaffold 
designed and constructed to carry a 
working load not to exceed 75 pounds per 
square toot. 

(12) Hor.se icaffold. A scaffold tor 
light or medium duty, composed ot horses 
supporting a work platform. 

C13> Interior hung scaffold. /t. scaffold 
suspended from the celling or roof 
structure. 

(14) Ladder ;ack scaffold. A light duty 
scaffold supported by brackets attached 
to ladders. 

<15) Ledger (stringer>. A horizontal 
scaffold member which extends from post 
to post and which supports the putlogs 
or bearer forming a tie between the posts. 

<16> Light dut11 scaffold. A scaffold de
signed and constructed to carry a work
ing load not to exceed 25 pounds per 
square foot. 

(17) Manually pr011elled mobile scaf
fold. A portable rolling scaffold sup
ported by casters. 

(18> Masons' adjustable multiple
point suspension scaffold. A scaffold 
having a continuous platform supported 
by bearers suspended by wire rope from 
overhead supports, so arranged and op
erated as to permit the raising or lower
ing of the platform to desired working 
positions. 

<19) Maximum intended load. The 
total of all loads including the working 
load, the weight of the scaffold, and such 
other loads as may be reasonably 
anticipated. 

(20) Medium dut11 scaffold. A scaffold 
designed and constructed ro carry a 
working load not to exceed 50 pounds per 
square foot. 

(21) Mfd,-ratl. A rail approximately 
midway between the guardrail and plat
form, used when required, and secured 
to the uprights erected along the exposed 
sides and ends of platforms. 

(22> Needle beam scaffold. A light duty 
scaffold consisting of needle beams sup
porting a platform. 

(23> Outrigger scaffold. A scaffold 
supported by outriggers or thrustouts 
projecting beyond the wall or face o! 
the building or structure, the Inboard 
ends of which are secured inside of such 
a bulldlng or structure. 

(24) · Putlog. A scaffold member upon 
which the platform rests. 

(25> Roofing bracket. A bracket used 
In slo~d roof construcUon, having pro
Visions for fastening to the roof or sup
ported by ropes .fastened over the ridge 
and secured to some suitable object. 
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(26) Runner. The lengthwise horizon
tal bracing or bearing members or both. 

(27> Scaffold. Any temporary ele
vated platform and its supporting struc
ture used for supporting workmen or 
materials or both. 

(28> Single-1>0int ad;ustable suspen
sion scaffold. A manually or power
operated unit designed for light duty 
use, supJ)Orted by a single wire rope from 
an overbead support so arranged and 
operated as to permit the raising or low
ering ot the platform to deslred working 
J>OSltlons. 

(29) Single Pole icaf!old. Platforms 
resting on puUogs or c=~beams, the 
outside ends of which are supported on 
ledgers secured to a single row of posts 
or uprights and the Inner end., ot which 
are supported on or in a wall. 

(30) Stone setters' adfustable multfJ)le
Point suspension scaffold. A swinging
type scaffold having a platform sUp
ported by hangers suspended at tour 
points so as to permit the raising or 
lowering of the platform to the desired 
working position by the use of hoisting 
machines. 

(3I> Toeboard. A barrier secured 
along the sides and ends of a platform, 
to guard against the falling o! material. 

(32) Tube and couplEr scaffold. An as
sembly consisting of tubing which serves 
as posts, bearers, braces, ties. and run
ners, a base supporting the posts, and 
special couplers which serve to connect 
the uprights and to Join the various 
members. 

(33> Tubular welded frame scaffold.. 
A sectional. panel, or frame metal scaf
fold substantially built up of prefabri
cated welded sections which consist of 
posts and horiZontal bearer with Inter
mediate members. Panels or fr&.nes shall 
be braced with diagonal or cross braces. 

(34> Two-point suspension scaffold 
<swinging scaffold> . A scalroid, the plat
form of which ls supported by hangers 
(stirrups) at two Points, suspended from 
overhead supports so as to permit the 
raising or lowering of the platform to 
the desired working position by tackle or 
hoisting machines. 

(35) Window iack scaffold. A scaffold. 
the platform of which ls supparted by a 
bracket or Jack whlch projects through 
a window opening. 

(36) Worktng load. Load imposed by 
men, materials, and equipment. 

<g> As used in § 1910.29, unless the 
context requires otherwise, manually 
propelled mobile ladder stand and scaf
fold (tower> terms shall have the mean
ing ascribed 1n this paragraph. 

(l> Bearer. A horizontal member of a 
scaffold upon which the platform rests 
and which may be supl)orted by ledgers. 

• 
(2) Brace. A tie that bolds one scaffold 

member in a fixed position with respect 
to another member. 

<3> Cltmbtng ladder. A separate ladder 
with equally spaced rungs usually at
tached to the scaffold structure for c1lmb
ing and descending. 

(4) Coupler. A device tor locking to
gether the components of a tubular metal 
scaffold which shall be designed and used 
to safely support the maximum intended 
loads. 

(5) Destgn worktng load. The mm
mum intended load, being the total ot all 
loads Including the weight of the men. 
materials, equipment, and platform. 

(6) Equivalent. Alternative design or 
features, which will provide an equal 
degree or factor of safety. 

(7) Guardrail. A barrier secured to up
rights and erected along the exposed 
sides and ends of platforms to prevent 
falls of persons. 

<8> Hanaratl. A rail connected to a 
ladder stand running parallel to the slope 
and/ or top step. 

(9) Ladder stand. A mobile fixed size 
self-supJ)Orting ladder consisting of a 
wide flat tread ladder in the form of 
stairs. The assembly may include hand
rails. 

ClO> Ledger (stringer>. A horizontal 
scaffold member which extends from post 
to post and which supports the bearer 
forming a tie between the posts. 

< 11) Mobile scaffold ttower>. A light. 
medJum. or heavy duty scaffold mounted 
on casters or wheels. 

02) Mobile. "Manually propelled." 
<13> Mobile work platform. Generally 

a fixed work level one frame high on 
casters or wheels, with bracing diagon
ally from platform to vertical frame. 

04> Runner. The lengthwise hori
zontal bracing and/or bearing members. 

<15> Scaffold. Any temporarY elevated 
platform and its necessary vertical, diag
onal, and horizontal members used for 
supporting workmen and materials. (Also 
known as a scaffold tower.> 

(16) Toeboard. A barrier at platform 
level erected along the exposed sides and 
ends of a scaffold platform to prevent 
falls o! materials. 

(17) Tube ana coupler icaffold. An 
assembly consisting of tubing which 
serves as posts, bearers, braces, ties, and 
runners, a base supporting the posts, and 
uprights, and serves to join the various 
members, usually used in fixed locations. 

{18) Tubular welded fraTM scaffold. 
A sectional, panel, or frame metal 
scaffold substantially bullt 1JP of pre
fabricated welded sections, which con
sist of J)OSts and bearers with intermedi
ate connecting members and braced with 
diagonal or cross braces. 

(19) Tubular welded iecttonal fold,jng 
scaJ!old. A sectional, folding metal scaf
fold either o! ladder frame or lnskte 
&talrway design, substantially bullt of 
prefabricated welded sections, which con
sist of end frames. platform frame, fn
slde inclined i;tatrway frame and braces, 
or hinged connected diagonal and hori
zontal braces. capable of being folded 
Into a flat package when the scaffold is 
not in use. 

(20) Work level. The elevated plat
form, used tor supporting workmen and 
their materials. comprlsl.ng the necessary 
vertical, horizontal. and diagonal braces. 
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guardrails, and ladder for access to the 
work platform. 

§ 1910.22 Gene.ral requirements. 
This section applies to all permanent 

places of employment, except where 
domestic, mining, or agricultural work 
only is performed. Measures for the con
trol of toxic materials are considered to 
be outside the scope of this section. 

<a> Housekeeping. (1) All places of 
employm.:nt, passageways, storerooms, 
and service rooms shall be kept clean and 
orderly and in a sanitary condition. 

<2> The floor of every workroom shall 
be maintained in a clean and. so far as 
possible, a dry condition. Where wet proc
esses are used, drainage shall be main
tained, and false floors, platforms. mats. 
or other dry standing places should be 
provided where practicable. 

(3) To facilitate cleaning, every floor, 
working place, and passageway shall be 
kept free from protruding nails, splinters, 
holes, or loose boards. 

Cb> Aisles anct passageways. <f> Where 
mechanical handling equipment ~ used, 
sufficient safe clearances shall be al
lowed for aisles, at loading docks, through 
doorways and wherever turns or pas
sage must be made. Aisles and passage
ways shall be kept clear a.nd in good re
pairs, with no obstruction across or in 
aisles that could create a haze.rd. 

(2) Permanent aisles and passageways 
shall be appropriately marked. 

<c> Covers and guardrails. Covers and/ 
or guardrails shall be provided to protect 
personnel from the hazards of open pits. 
tanks. vats, ditches, etc. 

(d) Floor loading protection. (1) In 
every building or other struct\ll'e, or part 
thereof, used for mercantile, business, in
dustrial, or storage purposes, the loads 
approved by the building official shall be 
marked on plates of approved design 
which shall be supplied and securely af
fixed by the owner of the building, or his 
duly authorized agent, in a conspicuous 
place in each space to which they relate. 
Such plates shall not be removed or de
faced but, if lost, removed, or defaced, 
shall be replaced by the owner or his 
agent. 

(2) It shall be unlawful to place, or 
cause, or permit to be placed, on any floor 
or roof of a building or other structure a 
load greater than that -for which such 
floor or roof is approved by the building 
official. 

§ 1910.23 Guarding floor and wall open
ings nnd holes. 

Ca) Protection for ftoor openings. ( 1 ) 
Every stairway floor opening shall be 
guarded by a standard railing con
structed in accordance with paragraph 
Ce) of this- section. The railing shall be 
provided on all expased sides <except at 
entrance to stairway). For infrequently 
used stairways where traffic across the 
opening prevents the use of flx'ed :<tand
ard railing <as when located In aisle 
spaces, etc.> , the guard shall consist of a 
hinged floor opening cover of standard 

strength and construction and remova
ble standard railings on all exposed sides 
(except at entrance to stairway>. 

(2) Every ladderway floor opening or 
platform shall be guarded by a standard 
railing with standard toeboard on all 
exposed sides <except at entrance to 
opening) . with the passage through the 
railing either provided with a swinging 
gate or so offset that a person cannot 
walk directly into the opening. 

(3) Every hatchway and chute floor 
opening shall be guarded by one of the 
following: 

(1) Hinged floor opening cover of 
standard strength and construction 
equipped with standard rallings·or per
manently attached thereto so as to leave 
only one exposed slde. When the opening 
is not in use, the cover shall be closed 
or the exposed .side shall be guarded at 
both top and intermediate positions by 
removable standard railings. 

Cli) A removable railing with toe
board on not more than two sides of the 
opening and fixed standard railings with 
toeboin~ on all other exposed sides. 
The removable railings shall be kept In 
place when the opening is not in use and 
should preferably be hinged or otherwise 
mounted so as to be conveniently 
replaceable. 
Where operating conditions necessitate 
the feeding of material into any hatch
way or chute opening, protection shall be 
provided to prevent a person from falling 
through the opening. 

<4) Every skylight floor opening and 
hole shall be guarded by a standard 
skylight screen or a fixed standard rail
ing on all exposed sides. 

(5) Every pit and trapdoor floor open
ing, infrequently used, shall be guarded 
by a floor opening cover of standard 
strength and construction which should 
be hinged in place. While the cover is 
not in place, the pit or trap opening shall 
be constantly attended by someone or 
shall be protected on all eXPosed sides by 
removable standard railings. 

(6) Every manhole floor opening shall 
be guarded by a standard manhole cover 
which need not be hinged in place. While 
the cover is not In place, the manhole 
opening shall be constantly attended by 
someone or shall be protected by remov
able standard railings. 

( 'l l Every temporary floor opening 
shall have standard railings, or shall be 
constantly attended by someone. 

(8) Every floor hole into which per
sons can accidentally walk shall be 
guarded by either: 

{1) A standard railing with standard 
toeboard on all exposed sides, or 

<U> A floor hole cover of standard 
strength and construction that should 
be hinged in place. While the cover Is 
not in place, the floor hole shall be con
stantly attended by someone or shall be 
protected by a removable 'standard 
railing. 

(9) Every floor hole into which per
sons cannot accidentally walk (on ac
count of fixed machinery, equipment, or 

'l!'alls) shall be protected by a cover that 
leaves no openings more than 1 inch 
wide. The cover shall be securely held in 
place to prevent tools or materials from 
fa!Ung through. 

ClO) Where doors or gates open di
rectly on a stairway, a platform shall be 
provided, and the swing of the door shall 
not reduce the effective width to less than 
20 inches. 

<b> Protection for wall openings arni 
holes. (l r Every wall opening from which 
there is a drop of more than 4 feet shall 
be guarded by one of the following: 

<D Rail, roller, picket fence, half door , 
or equivalent barrier. 

The guard may be removable but should 
preferably be hinged or otherwise 
mounted so as to be conveniently replace
able. Where there is exposure below to 
falling materials, a removable toe board 
or the equivalent shall also be provided. 
When the opening is not in use for han
dling materials, the guard shall be kept 
in position regardless of a door on the 
opening. In addition, a grab handle shall 
be provided on each side of the opening 
with its center approximately 4 feet above 
floor level and of standard strength and 
mounting. 

<U> Extension platform onto which 
materials can be hoisted for handling, 
and which shall have side rails or equiv
alent guards of standard specifications. 

<2> Every chute wall opening from 
which there ls a drop of more than 4 feet 
shall be guarded by one or more of the 
barriers specified in subparagraph (1) of 
this paragraph, or as required by the 
conditions. 

(3) Every window wall opening at a 
stairway landing, floor, platform, or 
balcony. from which there is a drop o! 
more than 4 feet, and where the bottom 
of the opening is less than 3 feet above 
the platform or landing, shall be guarded 
by standard slats, standard grill work C as 
specified in paragraph Ce) 01) of this 
section), or standard railing. 
Where the window opening ls below the 
landing, or platform, a standard toe 
board shall be provided. 

(4) Every temporary wall opening 
shall have adequate guards but these 
need not be of standard construction. 

(5) Where there is a hazard of mate
rials falling throUgh a wall hole, and the 
lower edge of the near side of the hole is 
less than 4 inches above the floor, and 
the far side of the bole more than 5 feet 
above the next lower level, the hole shall 
be protected by a standard toeboard, or 
an enclosing screen either of solid con
struction, or as specified in paragr!l,ph 
(e) Cll) of this section. 

<c> Protection of open-sided floors, 
platforms, and runways. Cl) Every open
sided floor or platform 4 feet or more 
above adjacent floor or ground level shall 
be guarded by a standard railing (or the 
equivalent as specified in paragraph' Ce) 
(3) of this section> on all open sides, ex
cept where there ls entrance to a ramp, 

23(c)(l) 
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stairway, or fixed ladder. The railing 
shall be provided with :i. toeboard 
wherever, beneath the open sides. 

(I) Persons can pass, 
(11) There Is moving machinery, or 
(ill) There Is equipment with which 

Calling materials could create a hazard. 
(2> Every runway shall be guarded by 

a standard railing (or the equivalent as 
specified In paragraph <e> (3) of this 
section) on all open sides 4 feet or more 
Bbove floor or ground level. Wherever 
tools. machine parts. or materials are 
Ukely to be used on the runway, a toe
board shall 11,Iso be provided on each 
exposed side. 
Runways used exclusively for special 
purposes <such as oiling, shafting, or 
filling tank cars> may have the railing on 
one side omitted where operating condi
tions necessitate such omission, providing 
the falling hazard is m!nJmized by using 
a runway of not less than 18 Inches wide. 
Where persons entering upon runways 
become thereby exposed to machinery, 
electrical equipment, or other danger not 
a falling hazard, additional guarding 
than Is here specified may be essential for 
protection. 

(3) Regardless of heJgbt, open-sided 
floon, walkways, platforms. or runways 
above or adjacent to dangerous equip
ment, pickling or galvaniz!ng tanks. de
greasing unJts, and simllar hazards shall 
be guarded with a standard rall!ng and 
toe board. 

(d) Stafrwav ratUngs and guards. (1) 
Every flight of stairs having four or more 
risers shall be equipped with standard 
stair raWngs or standard handrails as 
specified In subdivisions (1) through <v> 
of this subparagraph, the width of the 
statr to be measured clear of all obstruc
tions except handrails: 

(1) On stairways less than 44 inches 
wide having both sides enclosed, at least 
one handrail, preferably on the right sJde 
descending. 

(11) On stairways less than 44 Inches 
w1de having one side open. at least one 
sta1r railing on open side. 

(ill) On stairways less than 44 Inches 
wide having both sides open, one stair 
raWng on each side. 

<1v) On stairways more than 44 
Inches wide but less than 88 Inches wide, 
one handrail on each enclosed side and 
one stair ralJ!ng on each open side. 

<v> On stairways 88 or more inches 
wide, one handrail on each enclosed side, 
one stair railing on each open side, and 
one Intermediate stair railing located ap
proximately midway of the width. 

(2) Winding stairs shall be eQUJpped 
with a handrail offset to prevent walking 
on au portions of the treads having width 
less than 6 Inches. 

<e) Railing, toe boards, and cover 
speci/1.cations. (1 > A st11ndard ralling 
shall consist of top rail, Intermediate rail, 
and Posts, and shall have a vertical 
height of 42 Inches nominal from upper 
surface of top ra1l to floor, platform, run-

23(c)(2) 

way, or ramp level. The top r:i.11 shall be 
smooth-surfaced throughout the length 
of the railing. The intermediate rail shall 
be approxJmately halfway between the 
top rail and the floor, platform, runway, 
or ramp. The eods of the rails shall not 
overhang the terminal posts except 
where such overhang does not constitute 
a projection hazard. 

(2) A stair ralllng shall be of con
struction similar to a standard railing 
but the vertical height shall be not more 
than 34 Inches nor less than 30 inches 
from upper surface of top rail to surface 
of tread In line with face of riser at for
ward edge of tread. 

(3)-Revoked 

(!) For wood ratlings, the posts shall 
be of at least 2-inch by 4-!nch stock 
spaced not to exceed 6 feet: the top and 
Intermediate raU., shall be of at least 
2-inch by 4-!nch stock. U top rall ts 
made of two right-angle pieces of 1-!nch 
by 4-!nch stock, posts may be spaced on 
8-foot centers. with 2-inch by 4-!nch 
lntermedJate rail. 

<U> For pipe railings, posts and top 
and intermediate ra1lings shall be at least 
1 ½ Inches nominal diameter with posts 
spaced not more than 8 feet on centers. 

(llD For structural steel railings, posts 
and top and Intermediate rails shall be 
of 2-!nch by 2-inch by ¾-inch angles or 
other metal shapes of equ1valent bending 
strength with posts spaced not more 
than 8 feet on centers. 

(iv) The anchoring of posts and 
framing of members for railings of all 
types shall be of such construction that 
the completed structure shall be capable 
of withstanding a load of at least 200 
pounds applied In any direction at any 
r,olnt on the top rail. 

<v> Other types, sizes, and arrange
ments of railing construction are ac
ceptable provided they meet the follow
ing conditions: 

<a> A smooth-surfaced top rail at a 
height above floor, platform, runway, or 
ramp level of 42 Inches nominal; 

<b> A strength to withstand at least 
the minimwn requ1rement of 200 pounds 
top rail pressure; 

<c> Protection between top ran and 
floor, platform. runway, ramp, or stair 
treads, equivalent at least to that at
forded by a standard intermediate rail· • 

(d)-Revokcd 

<4) A standard toeboard shall be 4 
Inches nominal In vertical height from 
Its top edge to the level of the floor 
platform, runway, or ramp. It shall ~ 
securely fastened In place and with not 
more than ¼-Inch clearance above floor 
level. It may be made of any substantial 
material either solid or with openings 
not over 1 Inch ln greatest dimension. 
Where material Is piled to such height 
that a standard toeboard does not pro
vide protection, paneling from ffoor to 
Intermediate rail, or to top rail shall be 
provided. 

(5) (i) A handrail shall consl.st or a 
lengthwise member mounted dJrectly on 

a wall or partition by means of brackets 
attached to the lower side of the handrail 
so as to off'er no obstruction to a smooth 
surface along the top and both sides of 
the handraU. The handrail shall be of 
rounded or other section that will fur
nish an adequate handhold tor anyone 
grasping it to avoid falling. The ends o! 
the handrail should be turned in to the 
SUPP<>rtlng wall or otherwise arranged 
so as not to constitute a projection 
hazard. 

CU> The height of handrails shall be 
not more than 34 inches nor less than 30 
Inches from upper surface of handrail to 
surface of tread in line with face of riser 
or to surface of ramp. 

(ill) The size of handrails shall be: 
When of hardwood, at lee.st 2 inches In 
diameter; when of metal pipe, at least 
1 ½ Inches in diameter. The length of 
brackets shall be such as will give a clear
ance between handrail and wall or any 
projection thereon of at least 3 inches. 
The spa.ctng of brackets shall not exceed 
8 feet. 

<lv) The mounting of handrails shall 
be such that the completed structure ts 
capable of withstanding a load of at least 
200 Pounds applied in any direction at 
any point on the rail. 

( 6) All handrails and railings shall be 
provided with a clearance of not less than 
3 Inches between the handrail or railing 
and any oth~ object. 

(7) Floor opening covers may be of 
any material that meets the following 
strength requirements: 

(1) Trench or conduit covers and thetr 
supports, when located In plant rood
ways, shall be designed to carry a truck 
rear-axle load of at least 20,000 pounds. 

(11) Manhole covers and their sup
ports, when located in plant roadways, 
shall comply with local standard high
way requ1rements if any; otherwise, they 
shall be designed to carry a truck rear
axle load of at least 20.000 pounds. 

(ill) The construction of floor opening 
covers may be of any material that meets 
the strength requirements. Covers pro
jecting not more than 1 inch above the 
floor level may be used providing all 
edges are chamfered to an angle with the 
hortr.ontai of not over 30 degrees. All 
hinges, handles, bolts, or other parts 
shall set flush with the floor or cover 
surface. 

(8) Skylight screens shall be of such 
construction and mounting that they are 
capable of withstanding a lood of at least 
200 Pounds · applied perpendicularly at 
any one area on the screen. They shall 
also be of 6\lCh construction and mount
ing that under ordinary loods or impacts, 
they will not deflect downward suffi
ciently to break the glass below them. 
The construction shall be of grillwork 
with openings not more than 4 Inches 
long or of slatwork with openings not 
more than 2 Inches wide with length 
unrestricted. 

(9) Wall opening barriers (rails, 
rollers, picket fences. and half doors) 
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shall be of such construction and mount
ing that, when in place at the opening, 
the barrier 1s capable of withstanding a 
load of at least 200 pounds applied in any 
direction <except upward) at any point 
on the top rail or corresponding 
member. 

(10) Wall opening grab handles shall 
be not less than 12 inches in length and 
shall be so mounted as to give 3 inches 
clearance from the side framing of the 
wall opening. The size, material, and 
anchoring of the grab handle shall be 
such that the completed structure ls 
capable of withstanding a load of at least 
200 pounds applied in any direction at 
any point of the handle. 

<11) Wall opening screens shall be of 
such construction and mounting that 
they are capable o! withstanding a load 
of at least 200 pounds applied hori
zontally at any point on the near side of 
the screen. They may be of solid con
struction, of grtllwork with openings not 
more than 8 inches long, or of slatwork 
with openings not more than 4 inches 
wide with length unrestricted. 

§ 1910.24 Fixed industrial stairs. 
<a> Application of requirements. This 

section contains specifications for the 
safe design and construction of fixed 
general Industrial stairs. This classifica
tion includes interior and exterior stairs 
around machinery, tanks, and other 
equipment, and stairs leading to or from 
floors, platforms, or pits. This section 
does not apply to stairs used for fire exit 
purpo.ses, to construction operations to 
prtvate residences, or to articulated 
stairs, such as may be installed on float
mg roof tanks or on dock facilities, the 
angle of which changes with the rise and 
fall of the base support. 

<b> Where fixed, stairs are requtrea. 
Fixed stairs shall be provided for access 
from one structure level to another 
where operations necessitate regular 
travel between levels, and for access to 
operating platforms at any equipment 
which requires attention routinely dur
ing operations. Fixed stairs shall also be 
provided where access to elevations ls 
dally or at each shift for such purposes 
as gauging, inspection, regular mainte
nance, etc., where such work may expose 
employees to acids, caustics, gases, or 
other harmful substances, or for which 
purposes the carrying of tools or equip
ment by hand 1s normally required. <It 
is not the Intent of this section to pre
clude the use of fixed ladders for access 
to elevated tanks, towers, and similar 
structures, overhead traveling cranes, 
etc., where the use of fixed ladders ls . 
common practice.) Spiral stairways shall 
not be permitted except for special lim
ited usage and secondary access situa
tions where It ls not practical to provide 
a conventional stairway. Winding stair
ways may be Installed on tanks and 
slmllar round structures where the diam
eter of the structure ls not less than five 
(5) feet. 

<c> Stair strength. Fixed stalrway:j 
shall be designed and constructed to 

carry a load of five times the normo.l 
live load anticipated but never of less 
strength than to carry safely a moving 
concentrated load of 1,000 pounds. 

(d) Stair width. Fixed stairways shall 
have a minlmum width of 22 inches. 

<e> Angle of stairway rise. Fixed stairs 
shall be installed at angles to the hori
zontal of between 30° and 50°. Any uni
form combination of rise/ tread dimen
sions may be used that will result in a 
stairway at an angle to the horizontal 
within the pe~ible ra.nge. Table D-1 
gives rise/tread dimensions which will 
produce a. stairway within the permis
slble range, stating the angle to the hor
izontal produced by each combination. 
However, the rise/ tread combinations 
.are not limited to those given in Table 
D-1. 

TADL!t 0-1 

An~le to horizontal 

30"351 ••• •• •••• •••••••• • ••••• 
32"08' . ••••..•• •••. ••••• · · • • · 
33°41' ••.. •.. . •.•• •. • . • . ..• . • 
35°16' ••• .•• .• .• ••.•••••.•. • • 
36'52' ... . . ... . ..... .... .... . 
88"29' •••....••••.•. ..••• . ••• 
40°08' ••• • . . . •.••• •••••••••• • 
41°44' •••.•. •.••••..•. •. •••.• 
43°1:l' ••••••••• • •••••••••• ••• 
(5°00' ..• . . ..•.• ..••.• . •. . . •. 
46°38' •••••••••••••••••••••• 
48"l6' ••••••••••.. .••••• • . . • . 
(9°64' . ••..•.....•. • ••••• . • . • 

Rise 
(In Inches) 

6-ln 
6-314 
7 
7.114 
7-ln 
7.314 
8 
8-114 
8-112 
8-314 
9 
9-114 
9-112 

Tread run 
(In Inches) 

11. 
10.314 
10.112 
10.1/4 
10 

9.314 
9-1 'l 
9-1/4 
9 
8-314 
s.1n 
8-114 
8 

head obstruction shall be at least 7 feet 
measured from the leading edge of the 
tread. 

<J> Open risers. Stairs having treads of 
less than 9-tnch width should have open 
risers. 

(k)-Revoked 

§ 1910.2S Portable wood ladden. 
Ca> A1>1>llcation of requfrementa. Tb1s 

section ls intended to prescribe rules and 
establish minlmu.m requirements for the 
construction, care, and use of the com
mon types of portable wOOd ladders, ln 
order to insure safety under normal con
ditions of usage. Other types of specla1 
ladders, fruitplcker's ladders, cofnbtna
tion step and extension ladders, stock
room step ladders, aisle-way step ladders, 
shelf ladders, and library ladders are not 
speclflcally covered by this section. 

(b) Materials. (1) R equirements ap
plicable to all wood parts. <D All wood 
parts shall be free from sharp edges 
and splinters; sound and free from ac
cepted visual Inspection from shake, 
wane, compression failures, decay, or 
other irregularities. Low density wood 
shall not be used. 
[§1910. 25 (b )(l )( i) amended at 
43 F. R. 49744, October 24, 
1978.] 

(ii)-Revoked 

Cf> Stair tTeads. Each tread and the (2)- (5)-Revoked 

~ !:ct~~: ~~a~a::h;:c~~ (c) Construction requirements-(l)(i)-Revoked 

tends one-half inch to 1 inch beyond the (ii)- (iii)-Revoked 
face of the lower riser. Noses should have 
an even leading edge. All treads shall be (2) Portable stepladders. Stepladders 
reasonably slip-resistant and the noslngs longer than 20 feet shall not be supplied. 
shall be of nonslip finish. Welded bar Stepladders as hereinafter specified shall 
grating treads without nosings are ac- be of three types: 
ceptable providing the leading edge can Type I-Industrial stepladder, s to 20 feet 
be readily identlfled by personnel de- tor heavy duty, such as utWtlea, contractors, 

scending the stairway and provided the an~:!d~~=~clal stepladder, 3 to 12 
tread is serrated or ls or definite nonslip feet tor medium duty, such as patnurs. 
design. Rlse height and tread width shall otllcea, and Ught lnduatrtal use. 
be uniform throughout any flight of Type m-Bousehold stepladder, a to 6 feet 
stairs including any foundation structure tor light duty, such as Ught household use. 
used as one or more treads of the stairs. 

<g> Length of stairways. Long flights 
of stairs, unbroken by landings or inter
mediate platforms, should be avoided. 
Consideration should be given to provid
ing intermediate platforms where prac
tical and where such stairways are in 
frequent use. Stairway platforms shall 
be no less than the width of a stairway 
and a minimum of 30 inches in length 
me!',Sured in the direction of travel. 

<h) .Railings and handrail$. Standard 
railings shall be provided on the open 
sides of o.11 exposed stairways and stair 
platforms. Handrails shall be provided 
on at least one side of closed stairways, 
preferably on the right side descending. 
Stair railings and handrails shall be In
stalled in accordance with the provisions 
of I 1910.23. 

<l> Vertical clearanc6. Vertical clear
ance above any stair tread to an over-

(i) General requirements. (a)-Revoked 

<bl A uniform step spacing shall be 
employed which shall be not more than 
12 Inches. Steps shall be parallel and 
level when the ladder ts in position for 
use. 

Cc> The minimum width between side 
rails at the top, inside to Inside, shall be 
not less than 11 ½ inches. From top to 
bottom. the side rails shall spread at 
least 1 inch for each foot of length of 
stepladder. 

(d)-(e)-Revoked 

(f) A metal spreader or locking device 
of sufficient size and strength to securely 
hold the front and back sections ln open 
po,sltions shall be a component of each 
stepladder. The spreader shall have all 
sharp points covered or removed to pro
tect the user. For Type Ill ladder, the 

25(c)(2) 
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pall shelf and spreader may be combined 
in one unit Ct.he so-called shelf-lock 
ladder>. 

(g}-(i)-Revoked 

(ii)-(iv)-Revoked 

T.<RLII 0 -2-Rcvoked 

T .<nu: D-3 -Revoked 

(3) Portable rung ladders.-Revoked 

(i)-Revoked 

(11) Single ladder. <a> Sln~le ladders 
longer than so feet shall not be supplied. 

(b)-(d)-Revoked 

<ill> Two-section ladder. (a) Two-sec
tion extension ladders longer t.han 60 
feet shall not be supplied. All ladders of 
this type shall consist of two sections, one 
to flt wit.hl.n the side rails of the other, 
and arranged in such a manner t.hat the 
upper section can be raised and lowered. 

(b)-(g)-Revoked 

Uv> Sectional Ladder. (a) Assembled 
combinations of sectional ladders longer 
t.han lengths specl1led in this subdlVislon 
shall not be used. 

(b)-(c)-Revoked 

TABLE D-4-Revoked 

cv> Trestle and e:z:tension trestle lad
der. <a> Trestle ladders, or extension sec
tions or base sections of extension trestle 
ladders longer t.han 20 feet shall not be 
supplied. 

(b)-{g)-Revoked 

(4) Special-purpose ladders.-Revoked 

(i)-Revoked 

<ll> Painter's stepladder. <a) Painter's 
stepladders longer t.han 12 feet shall not 
be supplied. 

(b)-Revoked 

(111) Mason's ladder. A mason's ladder 
ls a special type of single ladder Intended 
for use In heavy construction work. 

(a) Mason's ladders longer than 40 
feet shall not be supplied. 

(b)-{d)-Revoked 

<5) Trollev and stde-rolltng ladders
Ci) Length. Trolley ladders and side
rolling ladders longer than 20 feet should 
not be supplied. 

(ii)-(iv)-Revoked 

(v)- (vii)-Revoked 

Cd> Care and use of ladder$-<l) 
Cale. To Insure safety and servtceablltty 
the following precautions on the care of 
ladders shall be observed: 

(1) Ladders shall be maintained in 
good condition at all times, the Joint be
tween the steps and side rails shall be 
tight, all hardware _and fittings securely 

25(c)(3) 

attached, and the movable parts shall 
operate freely without binding or undue 
play. 

<11> Metal hearings of locks, wheels, 
pulleys, etc., shall be frequently lubri
cated. 

CW) Frayed or badly worn rope shall 
be replaced. 

<Iv> Safety feet and other auxiliary 
equipment shall be kept in good condi
tion to Insure proper performance. 

(v)-(ix)-Revoked 

<x> Ladders shall be inspected fre
quently and those which have developed 
defects shall be withdrawn r.om service 
for repair or destruction and tagged or 
marked as "Dangerous, Do Not Use." 

CX1) Rungs should be kept . free of 
grease and oll. 

(2) Uae. The following safety precau
tions shall be observed In connection 
with the use of ladders: 

Cl) Portable rung and cleat ladders 
shall, where possible, be used at such a 
pitch that the horizontal distance from 
the top support to the foot of t)1e ladder 
ts one-quarter of the working length of 
the ladder <the length along the ladder 
between the foot and the top support> 
The ladder shall be so placed as to pre
vent slipping, or it shall be la.shed, or 
held in position. Ladders shall not be 
used in a honzontal position as plat
forms, runways, or scaffolds; 

<U> Ladders for which dimensions are 
speclfled should not be used by more 
than one man at a time nor with ladder 
Jacks and scaffold planks where use by 
more than one man ls anticipated. In 
such cases, specially designed ladders 
with larger dimensions of the parts 
should be procured; 

CUI) Portable ladders shall be so 
placed that the side rails have a secure 
footing. The top rest for portable rung 
and cleat ladders shall be reasonably 
rigid and shall have ample strength to 
support the applied load; 

(iv) Ladders shall not be placed in 
front of doors opening toward the ladder 
unless the door ts blocked upon, locked, 
or guarded. 

Cv) Ladders shall not be placed on 
boxes, barrels, or other unstable bases to 
obtain additional height; 

(vi) To support the top of the ladder 
at a window opening, a board should be 
attached across the back of the ladder, 
extending across the window and provid
ing firm support against the building 
walls or window frames; 

(vii) When ascending or descending, 
the user should face the ladder; 

CvUJ) Ladders with broken or missing 
steps, rungs, or cleats, broken side rails, 
or other faulty equipment shall not be 
used; improvised repairs shall not be 
made. 

(ix) Short ladders shall not be spliced 
together to provtdc long sections; 

<x> Ladders made by fastening cleats 
across a single rail shall not be used; 

<x1> Ladders shall not be used as 
guys, braces, or skids, or for other than 
their intended purposes ; 

<xii> Tops of the ordinary types of 
stepladders shall not be used as steps; 

<xill> On two-section extension lad
ders the minimum overlap for the two 
sections in use shall be a.s follows: 

Otierlap 
Size of ladder (feet) : (fut) 

Up to and Including 36------------ 8 
Over 36 up to and Including 49______ 4 
Over 48 up to and lncludlng 60------ 6 

<xiv) Portable rung ladders with re-
inforced rails <see paragraphs Cc) <3) 
<Ii> cc> and (iii) Cd) this section) shall be 
used only with the metal reinforcement 
on the under side. Ladders of this type 
should be used with great care near 
electrical conductors, since the reln!orc
lng Itself Is a good conductor; 

<xv> No ladder should be used to gain 
access to a roof unless the top of the 
ladder shall extend at lea.st 3 feet above 
the point of support, at eave, gutter, or 
roof line; 

cxvt> Adjustment of extension lad
ders should only be mode by the user 
when standing at the base of the ladder, 
so that the user may observe when the 
locks are properly engaged. Adjustment 
of extension ladders from the top of the 
ladder <or any level over the locking 
device> ls a dangerous practice and 
should not be attempted. A.dJustment 
11hould not be made while the user is 
standing on the ladder. 

<xvtD Middle and top sections of sec
tional or window cleaner's ladders should 
not be used for bottom section unless the 
user equips them with safety shoes. 

CxV111> Extension ladders should al
ways be erected so that the upper section 
Is resting on the bottom section. 

(xix> The user should equip all port
able rung ladders with nonslip bases 
when there Is a hazard of slipping. Non
slip bases are not Intended a.s a sub
stitute for ~re In safely pla.clng, lash
ing, or holding a ladder that ls being 
used upon oily, metal, concrete, or slip
pery surfaces. 

<xx> The bracing on the back legs of 
step ladders Is designed solely for in
creasing stability and not for cllmblng. 

(Xxi)-Revoked 

TABLE D-6-Revoked 

§ 1910.26 Portable metal ladders. 
Ca> Requirements-Cl> General. Spe

cific design and construction require
ments are not part of this section because 
of the wide variety of metals and design 
possibilities. However, the design shall 
be such Rs to produce a ladder without 
structural defects or accident hazards 
such as sharp edges, burrs. etc. The metal 
selected shall be o! sufficient strength to 
rueet the test requirements, and shall be 
protected against corrosion unless In
herently corrosion-resistant. 

(i) and (ii)-Revoked 

• 



SUBPART D-WALKING-WORKING SURFACES 11 

<111> The spacing ot rungs or steps 
shall be on 12-inch centers. 

(iv)-Revoked 

<v> Rungs and steps shall be corru
gated, knurled, dimpled, coated with 
skid-resistant material, or otherwise 
treated to minimize the posslblllty of 
slipping. 

(vi)-Revoked 

<2> General spectftcattons - straight 
and utemton ladders. CD The minimum 
width between side rails ot a straight 
ladder or any section ot an extension 
ladder shall be 12 inches. 

CID The length of single ladders or tn
dlvtduol sections of ladders shall not ex
ceed 30 feet. Two-section ladders shall 
not exceed 48 feet In length and over 
two-section ladders shall not exceed 60 
feet 1n length. 

CUD Based on the nominal length of 
the ladder, each section of a multlsectlon 
ladder shall overlap the adjacent section 
by at least the number of feet stated In 
the following: 

OoeTl4p 
Nominal length or ladder (teat) : (fut) 

Up to and Including SB-------------- S 
Over 88, up to and Including 45______ 4 
Over 48, up to 80------------------- 6 

Clv> Extension ladders shall be 
equipped with positive stops which will 
Insure the overlap speclfled In the table 
a)>ove. 

(v)-Revoked 

(3) General specifications-step ladders. (i) 
and (ii)-Revoked 

CW> The length of a stepladder ls 
measured by the length of the front rail. 
To be classlfled as a standard length 
ladder, the measured length shall be 
wit.hln plus or minus one-half Inch of 
the specified. length. Stepladders shall 
not exceed 20 feet In length. 

(iv)-(vi)-Revoked 

(vii) The bottoms of the four ra1ls Me 
to be SUPPlied with tnsulatlng nonallp 
material for the safety of the user. 

CvW> A metal spreader or locking de- . 
vice of sufficient slze and strength to 
securely hold the front and back sections 
In the open position shall be a component 
of each .stepladder. The spreader ah&D 
have all sharp Points or edges covered or 
removed to protect the user. 

<4> General SJ>«tftcatfona-tre.tlea 
and uten.rion trestu ladder,. Ci) Trestle 
ladders or extension sections or base sec
tions or extension trestle ladders shall be 
not more than 20 feet tn length. 

(ii)-(v)-Revoked 

<6> Geftttal ,i,ectllcation.8-Platform 
'4cfd.err. <l> The length of a platfonn 
19dder ahall not exceed 20 feet. The 
length of a platform ladder shall be 

measured along the front rall from the 
floor to the platform. 

(ii)-(vi)-Rcvoked 

(b)(l)-(3)-Revoked 

TAm R l>-G-Rcvolced 

<c> Care and maintenance of la4-
ders-<1> General. To get maximum 
servtceablllty, safety, and to ~urosnat~ 
unnece&ary damage or equipment, good 
safe practices In the use and care ot lad
der equipment must be employed by the 
users. 

The following rules and regulattona are 
essential to the llfe of the equipment and 
the safety or ·the user. 

(2) Can of ladders. (i)-(iii)-Revoked 

Clv> Ladders must be maintained 1n 
good usable condition at all times. Hard
ware fittings and acces.,ortes should be 
checked frequently and kept In good 
working condition. 

<v> Ropes or cables should be In
spected frequently and replaced If de
fective. 

Cvt> Complete ladder Inspection should 
be periodical. If a ladder ts involved in 
any of the following, immediate inspec
tion ls necessary: 

(a) If ladders tip over, Inspect ladder 
for side rails dents or bends, or exces
sively dented rungs; check all rung-to
slde-rall connections; check hardware 
connections; check rivets for shear. 

Cb) If ladders are exposed to excessive 
heat as In the case of fire, the ladder 
should be Inspected visually for damage 
and tested for deflection and strength 
characteristics. In doubtful cases, refer 
to manufacturer. 

<c> If ladders are to be subjected to 
certain acids or alkali solutions, a pro
tective coating such as asphalt and var
rush should be applied to the equipment. 

<ct> If ladders are exposed to oil and 
grease, equlpment should be cleaned ot 
oil, grease, or slippery materials. This 
can easily be done with a sol vent or steam 
cleaning. 

<vll> Ladders ha.vlng defects are to be 
marked and taken out of service until 
repaired by either maintenance depart
mentor the manufacturer. 

<3> Use of ladders. (1) Portable non
self-supporting ladders should be erected 
at a pitch of '15% degrees for maximum 
balance and strength. A simple rule for 
setting up a ladder at the proper angle 1s 
to place the base a distance trom the 
vertical wall equal to one-fourth th& 
working length of the ladder. 

CU) Portable ladders are designed as a 
one-man working ladder based on a 200-
pound load. 

CUD The ladder base section must be 
placed with a secure footing. Safety shoes 
of good substantial design should be In
stalled on all ladders. Where ladders with 
no safety shoes or spikes are used on 

hard, allck surfaces, a foot-ladder board 
abould be employed. 

Clv> The top of the ladder must be 
placed with the two ralls supported, un
less equipped with a single support at
tachment. Such an attachment should 
be substantial and large enough to sup
port the ladder under load. 

<v> When ascending or descending, the 
climber must face the ladder. 

<vi> Ladders must not be tied or fas
tened together to provide longer sections. 
They must be equipped with the hard
ware fittings necessary if the manufac
turer endorses extended uses. 

CvU> Ladders should not be used as a 
brace, skid, guy or gin pole, gangway, or 
tor other uses than that tor which they 
were intended, wlless specl.tlcally recom
mended for use by the manufacturer. 

Cvill> Users are cautioned to take 
proper safety measures when meta.I lad
ders are used in areas containing electric 
circuits to prevent short circuits or elec
trical shock. 

§ 1910.27 Fixed ladders. 
Ca> Design reQuirements-<1> Design 

considerations. All ladders, appurte
nances, and fasterungs shall be designed 
to meet the following load requirements : 

Ci> The minimum design live load 
shall be a single concentrated load of 200 
pounds. 

CU> The number and position of addi
tional concentrated Uve-load units of 200 
pounds each as determined from antic!-: 
pated usage of .the ladder shall be con
sidered in the design. 

(ill) The live loads lmpqsed by per
sons occupying the ladder shall be con
sidered to be concentrated at such points 
as will cause the maximum stress in the 
structural member belng considered. 

Civ> The weight of the ladder and at
tached appurtenances together wlth the 
Uve load shall be considered in the design 
of rails and fasterungs. 

<2> Design stresses. Design stresses 
for wood components of ladders shaJl not 
exceed those specified in § 1910.25. All 
wood parts of fixed ladders shall meet 
the requirements of § 1910.25Cb>. 

For fixed ladders consisting ot wood 
side rails and wood rungs or cleats. used 
at a pitch in the range '15 degrees to 90 
degrees, and intended for use l>Y no more 
than one person per section, single lad
ders as described In § 1910.25<c> <3) (ill 
are acceptable. 

(bl Specific features-OJ Rungs and 
cleats. <D All rungs shall have a mini
mum diameter of three-fourths Inch for 
metal ladders, except as covered In sub
paragraph <'l> <il of this paragraph, and 
a m1nlmum dlaineter of 1 ~s inches for 
wood ladders. 

Cit> The distance between rungs. 
cleats, and steps shall not exceed 12 
inches and shall be uniform throughout 
the length of the ladder. 

<iii) The mln.lmum clear length of 
rungs or cleats shall be 16 Inches. 

27(b)(l) 
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<Iv> Rungs, cleats, and steps shall be 
free of splinters, sharp edges, burrs, or 
projections which may be a hazard. 

<v> The rungs of an Individual-rung 
ladder shall be so designed that the foot 
cannot slide off the end. A suggested 
design ls shown ln figure D-1. 

...jr 
;-~ 
:~ .... 

Plc:uu D-1.--Suggested design for rungs on 
tndJvldual-rung ladders. 

<2> Side rails. Side raUs which might 
be used as a climbing aid shall be of such 
cross sections as to afford adequate grip
ping surface without sharp edges, 
splinters, or burrs. 

<3> Fastenings. Fastenings shall be an 
Integral part of fixed ladder design. 

<4> Splices. All splices made by what
ever means sl191l meet design require
ments as noted in paragraph <a> of this 
section. All splices and connections shall 
have smooth transitlon with original 
members and wlth no sharp or extensive 
projections. 

<5> Electrolytic action. Adequate 
means shall be employed to protect dis
similar metals from electrolytic action 
when such metals are joined. 

<6> Welding. All welding shall be ln ac
cordance wlth the "Code for Welding ln 
BulldlncConstruction" <AWSDl.0-1966). 

<7 J Protection from deterioration. <1> 
Met.al ladders and appurtenances shall 
be painted or otherwise treated to resist 
corrosion and rusting when location cte
mands. Ladders formed by individual 
metal rungs imbedded in concrete, which 
serve as access to pits and to other areas 
under floors, are frequently located ln an 
atmosphere that causes corrosion and 
rusting. To Increase rung llfe 1n such 
atmosphere, Individual metal rungs shall 
have a minimum diameter of 1 Inch or 
shall be painted or otherwise treated to 
resist corioslon and rusting. 

CH> Wood ladders, when used under 
conditions where decay may occur, shall 
be treated with a nonirritating preserva
tive, and the details shall be such as to 
prevent or minimize the accumulation 
of water on wood p&.rts. 

<ili> When d.Uferent types of materials 
are used in the construction of a ladder, 
the materials used shall be so teated as 
to have no deleterious effect one upon the 
other. 

27(b)(2) 

<c> Clearance-Cl) Climbing side. On 
fixed ladders, the perpendicular distance 
from the centerline of the rungs to the 
nearest permanent object on the climb
ing side of the ladder shall be 36 Inches 
for a pitch of 76 degrees, and 30 inches 
for a pitch of 90 degrees <fig. D-2 of 
this section>, with minimum clearances 
for intermediate pitches varying between 
these two limits 1n proportion to the 
slope, except as provided In subpara
grapbs (3) and (5) or this paragraph. 

(2) Ladders without cages or well&. A 
clear width of at least 15 inches shall be 
provided each way from the centerline 
of the ladder 1n the climbing space, ex
cept when cages or wells are necessary. 

<3> Ladders with cages or baskets. 

" -.4tMIN -----
Fie. D-3 

Ladders equipped with cage or basket 
are excepted from the provisions of sub
paragraphs ( l> and <2> of this para
graph, but shall conform to the provi-
sions of paragraph (d) ( 1) cv) of this sec- Oearance for Unavoidable ObatrucLion 
tion. Fixed ladders In smooth-walled •• Re~ of Fixed Ladder 
wells are excepted from the provisions <6> Step-across distance. The step-
of subparagraph c 1) of this paragraph, across distance from the nearest edge of 
but shall conform to the provisions of ladder to the nearest edge of equlpment 
paragraph <d) < 1) (vi) of this section. or structure shall be not more than 12 

(4> Clearance in back of ladder. The inches, or less than 2½ inches Cftg. 
distance from the centerline of rungs, D-4>. 
cleats, or steps to the nearest permanent 
object in back of the ladder shall be not 
Jess than 7 inches. except that when un
avoidable obstructions are encountered, 
mlnlmum clearances as shown In figure 
D-3 shall be provided.. 

<5> Clearance in back of grab bar. 
The distance from the centerline of the 
grab bar to the nearest permanent ob-
ject In back of the grab bars shall be 
not less than 4 Inches. Orab bars shall 
not protrude on the etbnhlng side beyond 
the rungs of the ladder which they serve. 

• 

RAIL LADDER WITH BAR STEEL RAILS 
A~O ROUND STEEL RUNGS 

Fie. 1)..2 

!lllnimom Ladckr Cl«earancet 

7"MIN FROM CENTER 
LINE OF RUNG 

Fig. D-4 

Ladder Far from ,·ra11 
<7> Hatch cover. Counterweighted 

hatch covers shall open a mJ.nlmum of 
60 degrees from the horizontal. The dis
tance from the centerUne of rungs or 
.:!eats to the edge of the hatch opening 
on the climbing side shall be not less 
than 24 inches for offset, wells or 30 
Inches for straight wells. There shall be 
no protruding potential hazards within 
24 Inches of the centerline of rungs or 
cleats; any such hazards within 30 inches 
of the centerline of the rungs or cleats 
shall be fitted with deflector plates 
placed at an angle of 60 degrees from 
the horizontal as indicated In fl~e D-5. 
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Df.Qe-do..- Plate" ( or H,-ad fb2ard. 

The relationship of a fixed ladder to 
an acceptable counterweighted hatch 
cover is illustrated in figure D-6. 

<d) Special requirements-Cl) Cages 
or wells. <1> Cages or wells <except on 
chimney ladders) shall be built. as shown 
on the applicable drawings, covered in 
detail in figures D-7, D-8, and D-9, or 
of equivalent construction. 

<U> Cages or wells <except as pro
vided in subparagraph (5) of this para
graph) conforming to the dimensions 
shown in figures D-7, D-8, and D-9 shall 
be provided on ladders of more than 20 
feet to a maximum unbroken length of 
30 feet. 

<111> Cages shall extend a rnlnlro11m of 
42 inches above the top of landing, unless 
other acceptable protection is provided. 

J, 
•• • 

........... r-=-:-:=-=-. 
c&:c.11 or..==i. 

. . . . . 
l.OCJ<JNC, OtYICC l"MtN 

L-->--··•~· -tat-- FROM AuHG ,. 
SECTIONAi. £L£VUION 

Pig. 1>--6 

<iv> Cages shall extend down the 
ladder to a ooint not less than 7 feet 
nor more than 8 feet above the base of 
the ladder, wJtb bottom flared not less 
than 4 inches, or POrtion of cage op
posite ladder shall be carried to the 
base. 

<v> Cages shall not extend less than 
27 nor more than 28 Inches from the 
centerline o! the rungs of the ladder. 
Cage shall not be less than 27 inches in 
width. The inside shall be clear ot pro
icctlons. Vertical bars shall be located 
at a maximum spacing o! 40 degrees 
around the circumference of the cage; 
this will glve a maximum spacing of ap
proximately 91/2 Inches, center to center. 

7"MtN FROM TREAD 

;., 
·' N 

511100TH WALL 

Clearance Diagram for Fixed Ladder in Well 

CJ?.., 
,.....,Ji . . ... 

t:::ic •,:, 

ACCESS TO LANDING 
PLATFORM THROUGH 

LADDER 

F18UND-7 

• 18 :-t ,.._g"MAX 1s-~+0~.-~.~ 
n.---+-•o 

' • 
TOP ANO BOT TOM 
HOOPS ALSO THIS 

0

SIZE 

ACCESS LATERALLY 
FROM LADDER 

AIV(f 
011 W£LO 

"' ~ 0 
0 
X 
w 
0 

~ ... 
0 ..,. 
z 
u : 
"' 

• l "'r 

84RS 
•o BASKET GU&RO 
N 

8ASK(l GUARO HOOP BASKET GV4RO ~OOP 

&IOIG4.l IIION ••DOLII l&lt L&00(11 

Fig. D-8 

Cages for Ladders More Than 20 Feet High 

27(d)(l) 
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1!!9!1T LAQO[!S AT 

[LfYAffQ LOC.&TIQ!S 

P!GUNEO LN»f!I 
AT [LE'IATtD lRC,UIQN 
tRWI.Sl'ftu,t,.NAtAlll) OAY) 

Ftovu D-&.--Cage&--Speclal appUcatlona. 

Cvi) Ladder wells shall have a clear 
width of at least 15 inches measured 
each way from the centerline of the 
ladder. Smooth-walled wells shall be a 
mJnimwn of 27 inches from the center
line of rungs t.o the well wall on the 
cllmblng side of the ladder. Where other · 
oootructions on the cllmblng side of the 
ladder exist, there shall be a minimum 
of 30 inches from the centerline of the 
rungs. 

<2> Landing platforms. When ladders 
are used t.o ascend t.o heights exceeding 
20 feet <except on chimneys> , landing 
platforms shall be provided for each 30 
feet of height or fraction thereof, except 
that, where no cage, well, or ladder 
safety device ls provided, landing plat
forms shall be provided for each 20 feet 
of height or fraction thereof. Each. 
ladder section shall be offset from ad
jacent sections. Where installation con
ditions Ceven for a short, unbroken 
length> reqUire that adjacent sect.tons 
be offset, landing platforms shall be pro
vided at each offset. 

Ci) Where a man has t.o step a dis
tance greater than 12 inches from the 
centerline of the rung of a ladder t.o the 
nearest edge of structure or eqUipment, 
a landing platform shall ·be provided. 
Thi' mtoimm:n step-across distance shall 
be 2 ½ inches. 

CU> All landing platforms shall be 
equipped with standard ralllngs and toe
boards, so arranged as to give safe 
access t.o the ladder. Platforms shall be 
not less than 24 inches in width and 30 
Inches In length. 

(ill) One rung of any section of ladder 
shall be located at the level of the land
ing laterally served by the ladder. Where 
access to the landing ls through the lad
der, the same rung spacing as used on the 
ladder shall· be used from the landing 
platform to the first rung below the 
landing. 

<3> Ladder eztenstons. The side ra1ls 
of through or slde-step ladder extensions 
shall extend 3 ½ feet above parapets and 
landings. For through ladder extensions, 

27(d)(2) 

the rungs shall be omitted from the 
extension and shall have not less than 18 
nor more than 2• lncbee clearance be• 
tween ralls. For &lde-step or offset flired 
ladder sections, at Jaodings, the lllde ra11a 
and rungs shall be carr1ed to the ne:irt 
regular rung beyond or above the 3 ½ feet 
mtnlrot1m Cftg. D-10). 

-<4> Grab bars. Grab bars shall be 
spaced by a contlnuatlon of the nmg 
spacing when they are located 1D the 
horizontal pooitton. Vertical grab ban 
shall ha~e the same spacing as the ladder 
side ralls. Grab-bar dlamA.ters shall be 
the equivalent of the round-rung 
diameters. 

Fie. D-10 
Off'eel Fixed Ladder Sections 

(5> Ladder safety devices. Ladder 
safety devices may be used on t.ower, 
water tank, and chimney ladders over 20 
feet in unbroken length in lieu of cage 
protection. No landing platform is re
quired in these cases. All ladder safety 
devices such as those that incorporate 
lifebelts, friction brakes, and sliding at
tachments shall meet the design reqUire
roents of the ladders which they serve. 

Ce) Pitch.-(1) Preferred. .•itch. The 
preferred pitch of fixed lad~ers shall be 
considered t.o come 1D the range of 75 
degrees and 90 degrees with the bortzon
tal (ftg. D-11). 

(2) Substandard pitch. Flxed ladders 
shall be considered as substandard if 
they are installed within the substandard 
pitch range of 60 and 75 degrees with 
the horizontal. Suootandard fixed lad
ders are permitted only where it is found 
necessary to meet conditions of installa.
Uon. This suootandard pitch range shall 
be considered as a critical range t.o be 
avoided, lf possible. 

<3 l Scope of coverage in this section. 
This section covers only fixed ladders 
within the pitch range of 60 degrees and 
90 degrees with the hortzontal. 

14 1 Pitch greater than 90 degrees. 
Ladders having a pitch in excess of 90 

16-l•-- nuo1.uoo u•u--~ 
90° • 

• 

• 

• 

• 

._ _ _ ______ .L,_ ____ Jo• 

Flc. D-11 

Pitch of Fixed Laddcra 

degrees with the horizontal arel 
prohibited. 

Ct> Maintenance. All ladders shall be, 
maintained 1D a safe condition. All lad
ders shall be inspected regularly, with 
the intervals between inspections being 
determimd by use and exposure. 

~ 1910.28 Safety requirements for sc:afJ 
folding. 

Ca> General requirements /or all scaf
folds. Cl ) Scaffolds shall be furnished 
and erected in accordance with this 
standard for persons engaged in work! 
that cannot be done safely from the 
ground or from solld construction, e~
cept that ladders used for such work shall 
conform t.o § 1910.25 and § 1910.26. • 

<2> The footing or anchorage for scaf
folds shall be sound, rigid, and capable 
of carrying the maximum intended load 
without setUing or displacement. Un
stable objects such as barrels, boxes, loose 
br!ck, or concrete blocks shall not be 
used t.o suPport scaffolds or planks. 

CS> Guardrails and toeboards shall be• 
installed on all open sides and ends of 
platforms more than 10 feet above the 
ground or floor except: 

<D Scaffolding wholly within the in
terior of a building and covering the en
tire floor area of any room therein and 
not having any side exposed to a holst- . 
way, elevator shaft, stairwell, or other 
flooropenlngs,and 

<ii ) Needle-beam scaffolds and floats 
in use by structural iron workers. 

Guardrails should all be 2 x 4 inches 
or the equivalent, inStalled no less than 
36 inches or not more than 42 inches 
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high, with e. midrail, when required, of 
1- x 4-inch lumber or equivalent. Sup
ports should be at intervals not to exceed 
ten feet. Toeboards shall be a minlro1un 
of 4 inches in height. 

<4> Scaffolds and their components 
shall be capable of supporting without 
!allure at least four times the maximum 
intended load. 

CS) Sca1rolds and other devices men
tioned or described in tb.l.s section shall 
be maintained in safe condition. Scaf
folds shall not be altered or moved 
horizontally while they are in use or 
occupied. 

(6) Any sce.ffold damaged or weakened 
from any cause shall be immediately re
paired and shall not be used until re
pairs have been completed. 

(7) Sce.ffolds shall not be loaded in 
e.cess of the working load for which 
they are Intended. 

(8) All load-carrying timber members 
.,f scaffold framing shall be s. mintmmn 
of 1,500 t. <Stress Grade> construction 
grade lumber. All dimensions are nom
inal sizes as provided in the American 
Lumber Standards, except that where 
rough sizes are noted, only rough or un
dressed lumber of the size specified will 
satisfy mfntmum requirements. (NOTE: 
Where nominal sizes of lumber are used 
ln place of rough sizes. the nominal size 
lumber shall be such as to provide equiv
alent strength to that specified in tables 
D-7 through D-12 and D-16.> 

C9> All planking shall be Scaffold 
Grade as recognized by grading rules for 
the species of wood used. The maximum 
permissible spans for 2- x 9-inch or wider 
planks are shown in the following table : 

Maurtal 

FUil thlcll:· N omlnal 
ness undr~ thlcll:ness 

lwnber lumber 

WorklnK lood (p~.,.) ....... 25 60 7b ~ 511 
Ptrmbslblt span (It.). • . . . 10 S 6 8 6 

The maximum permissible span tor 
1 ¼ x 9-inch or wider plank of full thick
ness ls 4 feet with medium loading of 50 
p.sr. 

< 10> Nalls or bolts used in the con
struction o! scaffolds shall be of ade
quate sl.ze and in sufficient numbers at 
each connection to develop the designed 
strength of the scaffold. Nails shall not 
be subJected to a straight pull and shall 
be driven full length. 

• <11 > All planking or platforms shall 
be overlapped <minimum 12 inches) or 
secured from movement. 

<12> An access ladder or equivalent 
safe a.ccess shall be provided. 

<13> Scaffold planks shall extend over 
I.heir end supports not less than 6 inches 
nor more than 18 inches. 

<141 The poles, legs, or uprights or 
scaffolds shall be plumb, and securely 
and rigidly braced to prevent swaying 
and displacement. 

<151 Materials being hoisted onto a 
scaffold shall have a tag line. 

<16> Overhead protection shall be pro
vided for men on a sce.ffold exposed to 
overhead hazards. 

Cl 7) Scaffolds shall be provided with 
a screen between the toeboard and the 
guardrail, extending along the entire 
opening, consisting of No. 18 gauge U.S. 
Standard Wire one-half-inch mesh or 
the equivalent, where persons are re-
quired to work or pass lDlder the 
scaffolds. 

<18> Employees shall not work on scaf
folds during storms or h!gh winds. 

Cl9> Employees shall not work on scaf
folds which are covered with ice or snow, 
unless all ice or snow ls removed and 
planldng sanded to prevent slipping. 

(20) Tools, materials, and debris shall 
not be allowed to accumulate in quanti
ties to cause a hazard. 

<21) Only treated or protected fiber 
rope shall be used tor or near any work 
involving the use of co~lve substances 
or cbemlcals. 

(22) Wire or fiber rope used for scaf
fold suspension shall be capable of sup
porting at least six times the intended 
load. 

(23> When acid solutions are used tor 
cleaning buildings over 50 feet in height, 
wire rope supported scaffolds shall be 
used. 

(24) The use of shore scaffolds or lean
to scaffolds ls prohibited. 

(25) Lumber sizes, when used in this 
section, refer to nominal sizes except 
where otherwise stated. 

<26) Scaffolds shall be secured to per
manent structures, through use of an
chor bolts, reveal bolts, or other equiva
lent means. Window cleaners' anchor 
bolts shall not be used. 

(27) Special precautions shall be 
taken to protect scaffold members, in
cluding any wire or fiber ropes, when 
using a heat-producing process. 

Cb > General requirements for wood 
pole scaffolds. Cl) Scaffold poles shall 
bear on a foundation of sufficient stze 
and s trength to spread the load from the 
poles over a sufficient area to prevent 
settlement. All poles shall be set plumb. 

(2) Where wood poles are spliced, the 
ends shall be squareq and the upper sec
tion shall rest squarely on the lower sec
tion. Wood spUce plates shall be provided 
on at least two adjacent sides and shall 
not be less than 4 feet O Inches In length, 
overlapping the abutted ends equally, 
and have the same width and not less 
than the cross-sectional area of the pole. 
Splice plates of other materials ot 
equivalent strength may be used. 

<3> Independent pole scaffolds shall 
be set as near to the wall of the building 
as practicable. 

C4> All pole scaffolds shall be securely 
guyed or tied to the building or struc
ture. Where the height or length exceeds 
25 feet, the scaffold shall be secured at 
Intervals not greater than 25 feet verti
cally and horizontally. 

(5) Putlogs or bearers shall be set with 
their greater dimensions vertical. long 
enough to project over the ledgers of the 

Inner and outer rows of poles at least 
3 Inches for proper support. 

<6> Every wooden putlog on single 
pole scaffolds shall be reinforced with a 
~11 x 2-inch steel strip or equivalent se
cured to its lower edge throughout its 
entire length. 

( '1) Ledgers shall be long enough to 
extend over two pole spaces. Ledgers 
shall no\ be spllced between the poles. 
Ledgers shall be reinforced by bearing 
blocks securely nailed to the slrle of the 
pole to form a support for the ledger. 

(8) Diagonal bracing shall be provided 
to prevent the poles from moving in a 
direction parallel with the wall o! the 
building, or from buckling. 

C9> Cross bracing shall be provided 
between the Inner and outer sets of poles 
In independent pole scaffolds. The tree 
ends of pole scaffolds shall be cross 
braced. 

(10> Full diagonal face bracing shall 
be erected across the entire face of pole 
scaffolds in both directions. The braces 
shall be spliced at the poles. 

C 11) Platform planks shall be laid with 
their edges close together so the plat
r orm will be tight with no spaces 
through which tools or fragments of 
material can tall. 

(12) Where planldng is lapped, each 
plank shall lap Its end supports at least 
12 inches. Where the ends or planks abut 
each other to form a flush floor, the butt 
Joint shall be at the centerline or a pole. 
The abutted ends shall rest on separate 
bearers. Intermediate beams shall be 
provided where necessary to prevent dis
lodgment of planks due to deflection, and 
th.? ends shall be nailed or cleated to 
prevent their dlslodgment. 

(13) When a scaffold turns a comer, 
the platform planks shall be laid to pre
vent tipping. The planks that meet the 
comer putlo.; at an angle shall be laid 
first, extending over the diagonally 
placed putlog tar enough to have a good 
sate bearing, but not tar enough to in
volve any danger from tipping. The 
planking running in the opposite direc
tion at right angles shall be laid so as 
to extend over and rest on the first layer 
ot planking. 

(14) When moving platforms to the 
next level, the old platform shall be left 
undisturbed until the new putlogs or 
bearers have been set In place, ready to 
receive the platform planks. 

(15) Guardrails not less than 2 x 4 
inches or the equivalent and not less 
than 36 inches or more than 42 inches 
high, with a mid-rail, when required, of 
1 x 4-inch lumber or equivalent, and toe
boards, shall be installed at all open sides 
on all scaffolds more than 10 feet above 
the ground or floor. Toeboards shall be 
a minimum ot 4 Inches in height. Wire 
mesh shall be installed In accordan'ce 
with paragraph Ca> Cl7) of this section. 

Cl6) All wood pole scaffolds 60 feet 
or less in helght shall be constructed 
and ereeted tn accordance with tables 

28(b)(16) 
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D-7 through D-12 of this section. If they 
are over 60 fee t in helght they shall be 
designed by a registered professional en
gineer and constructed and erected in ac-

cordance wtth such destgn. A copy of the 
typical drawings and speciflcatlon.s shall 
be made available to the employer and 
for inspection J>Wl)OaeS. 

TA.BU: D-7-liliNDro!il: NOKIN.lL SIZE 4NI> MA:rnroM 8PACU<O 0 1 Ml:MBEU or SIKOU Pou Sc&rrOUll LtOIIT 
Don 

Mat:lmum height of ,ocall'old 

20 feet ell feet 

Unlfonnty dlstrtl>u~ la.cl •••••••••.••••••.•..•••••••••••. Not to exceed 25 p0unds per square foot . 
Pot. or upr1-hU .••••••••••••••••.•....•••.•••••••••••..•.. 2 by 4 In •••••••••••••••••• 4 by 4 to. 
Pole ap11dna Ool\(tltudJoal) ••••••••••.•••••••••.•..••..•..• 61t.. o In •••••••.•••••••••.. 10 rt.. o ln. 
Mutmum width of sta1Jold •••••••••.•••••••..••••.•••..•. 6 ft. 0 In •••.••••••••••••••• 6 ft. : In. 
Bearers or puUogs to 3 It. 0 In. width •••.•••••••••••••....•• 2 by 4 ID ••••• •••••••· •...• 2 by 4 In. 
S tarers or putlogs to 5 It. 0 lo. width ••••••••.•••.•••.•••• .• 2 by G In. or a by fin •••• •• 2 by G In. 01' 3 by 4 In. 

Ledlen ......•.•...........•.••..•.. ···••· ......•.•........ 1 by 4 In ••••••.•••••••.•.• • J~flo. 
Planklna ••••. ·••••••••••• •• •••••••••• ·•••••••••••••••••••• l¼ by 9 ID. (rough) ••••••• 2 by 0 lo. 
V&rtleal speclng of bor1i:ont&I memben .••••..• ,. .•••••••••• 7 ft.. 0 lo ..•••..••••••••.••• 7 ft. o lo. 
Rraclng, borlt.ontal and c!Jaaonal •••••••..••••. ••••• ••••••.• I by 4 In •••••••••••••••••. 1 by 4 ln. 
Tle-lns .••.•••.•••••••••••••••••...••••••••••••••••.••..•••• I by C In ••••••.••••.•••••• I by 4 lo. 
Toeboards •..•. ••••••.••...•.•••••••••••.••.••.•••••.•. •••• 4 lo. high (minimum) ••••• 4 In, blgb (m lnlmllDI). 
Ouardrall.. ••••.•..••••••••••••••••••..••••• ••••••••••••••• 2 by 4 to ••••. •..•.•••••••• 2 by 4 lo. 

Alt memberr eu-ept Plank1na are wed on~•-

(17) Wood-pole scaffolds shall not be erected beyond the reach of effective 
ftreflghting apparatus. 

TABLs D lvMumlroK NOIIIlf.U. Sxzs AH1> 
M.uDn7K SPACING OF MsKIID8 OF 81HOU 
Pou ScAnoLDS 

IDDIUK DvrT 

Uniformly di.trlbuted Not to esceecl ISO 
load. pounda ,,_ square 

foot. 
Maxtmum height of 60 ft. 

ISC&lfold. 
Pole& or uprtght4---·- 4 by 4 Ill. 
Pole spacing (longt- B ft. o Ill. 

tucUnal). 
Maximum wtdtb of 6 ft. 0 ln. 

sca1fold. 
Bearera or putlop____ 2 by 9 ln. or 3 by 4 

ln. 
Spaclng of bearera or 8 ft. o In. 

put.top. 
Ledgen ------------- 2 by 9 ln. 
Vertical epacln.g of 9 tt. O ln. 

horlzontal membera. 
Bracing, horizontal___ 1 by 6 In. or 1 ¼ by 

t 1D. 
Bractng, cltAiOD&l----- 1 by t Ill. 
rte-Ina-------------- 1 by t ln. 
Plantlng ------------ 2 by 9 In. 
Toeboerda ----------- t In. btgh (mlDl

mum). Ouardn11 ___________ 2 by t ln. 

All memben except plant1ng are uaed on 
tdge. 

T.un.z 0-9---Mnillrvx NOKDfAL 8JD AKI> 
MAXIKVV SPACING OF ¥DDIDP OF 6DfCILI: 
Pou SCAnoLDs 

IDAVT D'OT1' 

Unttormly diltrlbuted Not to exceed '711 
load. pounda per square 

toot. 
Manmwn height ot 60 ft. 

acaltold. 
Pole. or uprlght1----- • by 4 ln. 
Pole spaciDg (lODil,• 6 ft. 0 ln. 

tucUnal). 
Vn1mum wtdth of 6 ft. O ln. 

sealfold. 
Bearen or put20p____ 2 by 9 ln. or a by II 

ln. (rough). 
Spaclng ot bearera or 6 tt. O ln. 

put.top. 
Ledgers ------------- 2 by 9 ln. 
Vertical epaclng ot 6 tt. 6 tn. 

borlzontal membera. 
Bracing, borlzontal 2bytln. 

and dlagonaL 
ne-ui. ______________ 1 by t In. 

Planking ------------ 2 by 9 ln. 
Toeboarda ---------• t 1n. bJp (mlDl

mum). 
OU&l'draU ----------- 2 by 4 tn. 

All membera ezcepto pl1nt1nr are Uled on 
edge. 

T.u11.1: 0-10- MlHUCOll NOMDIU s-.Un> Mumnn, BPACINO or Mmonr:u or Jl'l?)l:P1rNl)IIDn' Po1.1t 8C4ffOLDI 
LIOBT DOTT 

Madmum belgbt or seall'old 

20 feet CIC) , ... t 

fc:11~:;;•:i,~~~led lo3d ••••••••• . •· •··················. Not to --1. 25 pounds per 9qoare foot. 
Pole apact (lon"'tuciinai)···· ••..•...•. •······••••••······ 2 by 4 In ••• •••••••••••••.• 4 by 4 In. 
Pot p IM$ (~ • • •• • ••••••••••·•••••••••••• •••• S ft. O In ••••• •••·•••••• •• • 10 ft. 0 In. 
~• IC 08 verre) ••••••••••.•••••...•••••••••••.••. a It. 0 In •.••••••••••••••••• 10 ft. o In .• 
R 6:;·i:,;a·it·o·1--··· · ···--···--························-- l¼ by 4 In ••••.••••.•••••• ll-{ by II In 
Beare to 10 i On. Sl)llll. •••••••••••••••••••••••••••••••••• 2 by 4 In •••••••.•••••••••• 2 by 4 lo. 
pfa~ t . In. span ••••• • ••••••••••.•••••••••••..•••. 2 by a lo. or a by 4 In. ••••• 2 by o Crouch) or a by a lo. 
VuUeaJl\lt ••••.••• i.hor1 ....... ········•··•· ·•••·••·•··•··· l¼byllln •••••••••••••.•• 2by91n. 
Bracing•~~ ~I f'Jltal ~mbers •••••• • ••••••••.••••• 7 ft. 0 In •••••.•••••••••••• 7 ft. 0 In. 
Tl lru • o zoo an aaon .••••••••••..••••••••••••.• l by C Jo ••••••••••••••••.• I by 4 lo. 
T!boarcb························ .......................... I by 4 In ••••••.••••••••.•• I by 4 In. 
Oua:dnJL .••••••••.•••••••.•••••••••••••••••••••.•••••••• 4 In. hlcb •••••••••••••••.•• 4 In. blab (minimum). 

••• ••• • • •• • • · •••••• · .••••••••••••••••••.••••••••• 2 by 4 In ••••••••••••.••••• 2 by 4 (n. 

All amoben except planking are wed on edae. 
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T.tBLI: D-11-Mmnirvtil NOIIIIINAL Sn:s U 
MA.1:DJvK 8PActNO OF MIP-Bhri 'J7 lN'DI 
Pmfl>SNT Pou SCAnot.ne 

Km>IUK DvrT 

Unttormly diltrtbuted Not to exceed t 
load. pounds per aq'U&l 

toot. 
Maximum height of 60 tt. 

&caffold. 
Potea or uprtgbt;a_____ 4 by 4 ln. 
Pole 11p&clng (lonct- 8 rt. O 1n. 

tuOlo&J). 

Pote spacing (trana- 8 ft. o ln. 
vene). 

Ledgers ------------ - 2 by 9 ln. 
Vertical epaclng of 6 tt. O ln. 

bort.zootal membera. 
Spactng of beafen___ 8 tt. O ln. 
Beare:ra _____________ 2 by 9 1n. (rough • 

or2 by 10 In. 
Bracing, hortr.ontaJ___ 1 by 6 ln. or 1¼ b> 

4 ln. 
8r&(:lng, cl.lagonat.__ 1 by 4 1n. no-1na ____________ 1 by 4 tn. 

PtanJtJng ____________ 2 by 9 In. 

Toeboards - ------- 4 1D. blgb (mlni 
mum). 

OuardraU ___________ 2 by 4 In. 

All members except rtanJc1ng are used o 
edge. 

TABLI: 0-13-MJ111nn7M NOKINAL Sn:s AHi' 
Ml.rwux 8PACIHO '/OP ¥DDIDB OF INDJ:< 
Plbfl>ZNT Pou SCAnoLDS 

JDAVT DvrT 

UnUormty d.lltrtbuted Not to exceed '76 
load. pounds per square 

foot. 

Maxlmwn height or 60 tt. 
scaffold. 

Polea or uprtgbta_____ 4 by 4 ln. 
Pole spacing (long!- e ft. o ln. 

tu<Unal). 
Pote spaclng (trana- 8 ft. 0 ln. 

vene). 
Ledgera ------------- 2 by 9 In. 
Vertical epaclng of • ft. 8 ln. 

hortzontal members. 
Bearers _____________ 2 by 9 In. (rougb). 
Bracing, hortr.ontal 2bytln. 

&Dd dlagonal. 
l'le-lna -------------- 1 by, ln. Planlc1ng ____________ 2 by 9 ID. 

Toeboards ----------- 4 In. blgli (mtnl
mum). 

Ouardrall ----------- 2 by 4 ln. 
All memben except planlc1Dg are uaed on 

edge. 

T.Aau D-13-Taa& Aln> CoOPt.SII ScAnot.Da LIGHT 
DUTT 

Untlbnnly dlslrlbuted toed. .... Not lo nceed 211 p.,_,. 
Poat spacln, (lo~r.udJnal)..... 10 n. o In. 
Poet tpaClng (tn.nnene) •• •• •• • G fl. o tn. 

Worlr:Jog lenll 

1 
2 • 

AddJtlonal 
planlred le•e!J 

8 • 0 

Mulmum 
height 

1211 ft. 
1211 ft. 
91 ft. 0 In. 

t 

" ,. 

rt 
t;: 



SUBPART D-WALKING-WORKING SURFACES 17 

rau D-1.,_Tl:nl• .uro Co17Pt.&a Bc4ffoU>s Msonn, 
D'OT1' 

Unllonnl:, dbtr!buted load..... Not to exc.ied GO p.s.f .. 
P .. t spaclnr (long!t;odinal) •• .• • 8 ft. 0 lo. 
Post Sl)ldnr (traosvene)....... 6 IL O In. 

Workin& level, 

I 
2 

AddltlooaJ 
plsnked level, 

e 
0 

Mu:lmom 
hel1ht 

12&fL 
78ft. Oln. 

T>JL'I D-a-TUBS A.ND COUPLZB ScA.nOU>S Kl:AVT 
D11T1' 

Uniform!:, <llitrlbotfd toed..... Not to ei:~ 75 p.s.r. 
Postspocl111 Oonglt;odlnal)..... 6 ft. 6 In. 
Post spadng (lnvene)......... 6 IL O In. 

1 

Additional 
planked level, 

6 

Mulmom 
beleht 

126 fL 

<c> Tube and coupler scaffolds. Cl> A 
light--duty tube and coupler scaffold shall 
l1& ve all posts, bearers, runners, and brac
Lng of nnmtnat 2-inch O.D. steel tubiDg. 
l'he P()llts shall be spaced no more than 
~ feet apart by 10 feet along tbe length 
,f the .sca1rold. Other structural metals 
irben used must be designed to carry an 
!qllivalent load. 

(2) A medium-duty tube and coupler 
scaffold shall have all posts, runners, and 
bracing of nominal 2-inch OD. steel tub
.nr. Posts spaced not more tban 6 feet 
,J)&1"$ by 8. feet along the length of the 
scaffold shall have bearers of nominal 
l½-lnch OD. steel tubing. Posts spaced 
not more than 5 feet apart by 8 feet along 
the length of the scaffold shall have 
oearera of nominal 2-inch OD. steel tub
ang, Other structural metals when used 
must be designed to carry an equivalent 
oad. 

(3) A heavy-duty tube and coupler 
.catrold sho.11 have all posts. runners, and 
Jraclng of nominal 2-inch OD. steel tub
.ng, with the posts spaced not more than 
, feet apart by 6 feet 6 inches along the 
engtb of the scaffold. other structural 
netals when used must be designed to 
mrry an equivalent load. 

(4) Tube and coupler scatfolds shall 
>e l1m1ted tn heights and working levels 
·.o those permitted tn tables D-13, 14, 
md 15, of this section. Drawings and 
1peciflcat1ons of all tube and coupler 
;caffolds above the limitations in tables 
::>-13, 14, and 15 of this section shall be 

, ieslgned by a registered professional en-
rtneer and copies made avallable to the 
,mployer and for inspection purposes. 

(S> All tube and evupler scaffolds shall 
be constructed and erected to support 
rour times the maximum intended loads 
"set forth in tables D-13, 14, and 15 of 
:his section, or as set forth in the soecl
'\catlons by a registered professional 
?ngtneer. copies which shall be made 
i.vailable to the employer and for inspec
:ion purposes, 

(6) All tube and coupler scaffolds 
ihall be erected by competent and ex
>erlen""ff personnel. 

<7> Posts shall be accurately spaced, 
erected on suitable bases, and main
tained plumb. 

(8) Runners shall be erected along the 
length of the scatfold located on both 
the inside and the outside posts at even 
hei1tht. Runners shall be Interlocked to 
form continuous lengths and coupled to 
each post. The bottom runners shall be 
located as close to the base as possible. 
Runners shall be placed not more than 
6 feet 6 inches on centers. 

(9) Bearers shall be Installed trans
versely between posts and shall be 
securely coupled to the posts bearing on 
the runner coupler. When coupled 
dire-:tly to the runners, the coupler must 
be kept as close to the posts as possible. 

<10> Bearers shall be at least 4 inches 
but not more than 12 inches longer than 
the POSt spacing or runner spacing. 
Bearers may be cantilevered !or use as 
brackets to carry not more than two 
planks. 

(11) Cross bracing shall be installed 
across the width of the scaffold at least 
every third set of posts horizontally and 
every fourth runner vertically. •Such 
bracing shall extend diagonally from the 
inner and outer runners upward to the 
next outer and iDDer runners. 

(12> Longitudinal diagonal bracing 
shall be installed at apprnx1mately a 45-
degree angle from near the base of the 
first outer post upward to the extreme 
top of the scaffold. Where the longt
tudloal length of the scaffold permits, 
such bracing shall be duplicated begin
ning at every fifth post. In a s1m1lar 
manner, longitudinal diagonal bracing 
shall also be installed from the last post 
extending back and upward toward the 
first post. Where conditions preclude the 
attachment of this bracmg to the posts, 
it may be attached to the runners. 

<13> The entire scaffold shall be tied 
to and securely braced against the build
ing at intervals not to exceed 30 feet 
horizontally and 26 feet vertlcaI.ly. 

(14> Guardrails not less than 2X4 
Inches or the equivalent and not less than 
36 inches or more than 42 Inches high, 
with a mid-rail, when reqUlred, ot 
1X 4-inch lumber or equivalent, and 
toeboards, shall be installed at all open 
sides on all scaffolds more than 10 feet 
above the ground or floor. Toeboards 
shall be a minimum of 4 inches In height. 
Wire mesh shall be Installed in accord
ance With paragraph <a> (17) of this 
section. 

Cd ) Tubular welded frame scaffolds. 
Cl) Metal tubular frame scaffolds, in
cluding accessories such as braces, brack
ets, trusses, screw legs, ladders, etc., 
shall be designed and proved to safely 
support tour Umes tbe maximum 
intended load. 

(2) Spacing of panels or frames shall 
be consistent with the loads imposed. 

(3) Scaffolds shall be properly braced 
by cross bracing or diagonal braces, or 
both, ror securing vertl<'e.l members to
gether lateralty, and the cross braces 
shall be of such length as will automati-

cally square and align vertical members 
so that the erected scaffold ls always 
plumb, square, and rtgtd. All brace con
nections shall be made secure. 

(4) Scaffold legs shall be set on ad
justable bases or plain bases placed on 
mud sills or other foundations adequate 
to support the maximum Intended load. 

(5> The frames shall be placed one on 
top of the other with coupling or stack
ing Pins to provide proper vertical alJne
ment of the legs. 

<6> Where uplift ~ay occur, pane1s 
shall be locked together vertically by 
Pins or other equivalent suitable means. 

<7> Guardrails not less than 2 x 4 
inches or the equivalent and not less than 
36 inches or more than 42 inches high, 
with a mid-rail, when reqUlred, ot 1- x 4· 
inch lumber or equivalent, and toe
boards, shall be installed at all open sides 
on all scaffolds more than 10 feet above 
the ground or floor. Toeboards shali be 
a m inimum of 4 inches in height. Wire 
mesh shall be installed in accordance 
with paragraph <a> (17) of this section. 

CS) All tubular metal scaffolds shall 
be constructed and erected to support 
four times the maximum intended loads. 

<9> To prevent movement, the scaffold 
shall be secu.ed to the building or struc
ture at intervals not to exceed 30 !eet 
horizontally and 26 feet vertically. 

(10) Maximum permissible spans of 
planking shall be in conformity with 
paragraph <a> <9> of this sect.Ion. 

(11) Drawtnp and speclftcations !or 
all frame SC&1folds over 125 feet tn height 
above the base plates shall be designed 
by a registered profeM!onal engineer and 
copies made available to the employer 
and for inspection purposes, 

(12) All tubular welded frame scaffolds 
shall be erected by competent and ex
perienced personnel. 

03> Frames and Lccessortes tor scaf
fold:: shall be maintained lo good repa!r 
and every defect, unsafe condition. or 
no1..compUance with thJs section :;nail 
be immediatety corrected before further 
use of the scaffold. Any broken. bent, ex
cessively rusted, altered, or otherwise 
structurally damaged frames or acces
sories shall not be used. 

04> Periodic inspections shall be me.de 
of all welded frames and accessories. and 
any maintenance, including painting. or 
minor correcttons authorized by the 
manufacturer, shall be made before fur
ther use. 

<e> Outrigger scaffolds. Cl) Outrigger 
beams shall extend not more than 6 feet 
beyond the face of the building. The 
Inboard end o! outrigger bee.ms. mess
ured from the fulcrum point to the ex
treme Polnt of support. shall be not less 
i'.han one and one-half times the out
board end in length. The beams shall 
rest on edge, the sides shall be plumb, 
and the edges shall be horizontal. The 
fulcrum point of the beam shall rest 
on a secure bearing at least 6 tn.:hes lo 
each horizontal dimension. The beam 
shall be secured in place against 010,•e• 
ment and shall be securely braced at 
the fulcrum polnt against tipplng. 

28(e)(l) 



18 GENERAL INDUSTRY STANDARDS 

(2) The inboard endS of outrigger 
beams shall be securely supported either 
by means of struts bearing against sills \n 
contact with the overhead beams or ceil
ing, or by means of tension members 
secured to the floor joists underfoot, or 
bv both if necessary. The inboard ends 
o! outrigger beams shall be secured 
against Upping and the entire SUPPorting 
structure shall be securely braced in both 
directions to prevent any horizontal 
movement. 

(3) Unless outrigger scaffolds are de
signed by a licensed professional engi
neer, they shall be constructed and 
erected in accordance with table D-16. 
outrigger scaffolds designed by a regis
tered professional engineer shall be con
structed and erected in accordance with 
such design. A copy of the detailed draw
ings and specifications showin~ the sl7.es 
and spacing of members shall be kept on 
the job. 

(4) Planking shall be laid tight and 
shall extend to within 3 inches of the 
building wall. Planking shall be nailed or 
bolted to outriggers. 

(5) Where there ts danger of material 
falling from the scaffold, a wire mesh or 
other enclosure shall be provided be
tween the guardrail and the toeboard. 

<6) Where additional working levels 
are required to be supported by the out
rigger method, the plans and speclflca
ttons of the outrigger and scaffolding 
structure shall be designed by a regis
tered professional engineer. 
TABLE D-t&-l\11N'IXUM NOMINAL Sin Al':D Muurow 

SPAC1)10 OF M&MDERS or O0TJU00ER Sc.uroLDS 

LIRht MM' luru 
duty duly 

M,uimum sc:iaold lo:Mi .... . 25 p.s.r. . · - · 50 p.s.r. 
Oulrlvit•" size.... . . • • 2 1 UI In_ ___ 3 • 10 In. 
Mn1hnum outrlg~er 10 ll 0 In ••.. 6 ll 0 In 

spacing. 
Plnnl<ln~. ••• . . . . . •• . 2 x 9 In . .•• . 
OnardMlL •.. .. . ..• .••••• 2 x ♦ ln • •.. 
Ouar•lrall uprights... .. . .. 2 1 4 In . •• 
To,boards ••••..•... .•• ... 4 In (mini 

mum). 

2 x 9 ln 
2 1Hn 
2 • 4 In . 
4 In. (mini· 

mum). 

(f) Masons' adjustable multiple-point 
suspension scaDolds. (1) The scaffold 
shall be capable of sustaintng a working 
load or 50 pounds per square foot and 
shall not be loaded in excess of that 
figure. 

<2J The scaffold shall be provided with 
hoisting machines that meet the require
ments of Underwriters' Laboratories or 
Factory Mutual Engineering Corp. 

(3) The platform shall be supported 
by wire ropes in conformity with para
graph Ca) C22l of th1s section, suspended 
from overhead outrigger beams. 

(4) The scaffold outrigger beams shall 
consist of structural metal securely fas
tened or anchored to the frame or floor 
,system of the building or structure. 

<5> Each outrigger beam shall be 
equivalent in strength to at least a stand
ard 7-inch, 15.3-pound steel I-beam, be 
at least 15 feet Jong, and shall not project 
more than 6 feet 6 Inches beyond the 
bearing point. 

28(e)(2) 

<6l Wilere the overhang exceeds 6 feet 
6 inches. outrigger beams shall be com
pooed of stronger beams or multiple 
beams and be Installed in accordance 
with approved designs and instructions. 

(7l If cha.nnel iron outrigger beams 
are used in place of I-beams, they shall 
be securelY fastened t.ogether with the 
flanges turned out. 

CSJ All outrigger beams shall be set 
and maintained with their webs into 
vertica.l position. 

C9l A stop bolt shall be placed at each 
end of every outrigger beam. 

no> The outrigger beam sh all rest on 
suitable wood-bearing blocks. 

Cl l> All parts of the ::~affold such as. 
bolts, nuts, fittings, clamps, wire rope. 
and outrigger beams and their fasten
ings, shall be mainta.ined in sound and 
good working condition and shall be 
inspected before each installation and 
periodically thereafter. 

Cl2) The free end of the suspension 
wire ropes shall be equipped with proper 
size thimbles and be secured by spllcing 

. or other equivalent means. The running 
ends shall be securely attached to the 
hoisting drum and at least !our turns of 
rope shall at all times remain on the 
drum. 

<13) Where a single outrigger beam is 
used, the steel shackles or clevises with 
which the wire ropes are attached to the 
outrigger beams shall be placed directly 
over the hoisting drums. 

(14) The scaffold platform shall be 
equivalent in strength to at least 2-inch 

planking. <For maximum pJanlclng spans 
see paragraph <al (9l of this section.> 

Cl5> Guardrails not less than 2 x 4 
inches or the equivalent and not less than 
36 inches or more than 42 inches high, 
with a mid-rall. when required. of 1 x 4-
inch lumber or equivalent, and toeboards. 
shall be installed at all open sides on all 
scaffolds more than 10 feet. above the 
ground or floor. ToeboardS shall be a 
minimum of 4 inches in height. Wire 
mesh shall be installed In accordance 
with paragraph <a> <17) of th1s section. 

<16 > Overhead protection shall be 
provided on the scaffold, not more than 
9 feet above the platform, consisting of 
2-lnch planking or material of equivalent 
strength laid tight, when men are at 
work on the scaffold and an overhead 
hazard exists. 

<17) Each scaffold shall be installed or 
relocated in accordance with designs 
and instructions, or a registered profes
sional engineer, and supervised by a 
competent, designated person. 

Cg) Two-point suspension seal/olds 
(swinging scaDoldsl. (1) Two-point sus
pension scatrold platforms shall be not 
less than 20 inches nor more than 36 
Lncbes wide overall. The platform shall 
be securelY fastened to the hangers by 
U-bolts or by other equivalent means. 

<2> The hangers of two-point sus
pension scaffolds shall be made of 
wrought iron, mild steel, or other equlve
Jent material having a cross-sectional 
area capable ot sustaln1ng four times the 
maximum intended load, and shall be 

designed with a support tor guardl"8! 
intermediate rail, and toeboard. 

<3> When hoisting machines are use 
on two-point suspension scaffolds, sue 
machines shall be of a design tested an 
approved by Underwriters· Laborator11 
or Factory Mutual Engineering Corp. 

<4> The roof irons or hooks shall be 1 

wrought iron. mild steel, or other equiv, 
lent materlal of proper size and destgr 
securelY installed and anchored. Tit 
backs of three-fourth incb rnanlla ro1 
or the equivalent shall serve as a seeon, 
ary means of anchorage, installed 1 
right angles to the face of the build.in 
wh-mever possible and secured to a struc 
turally sound portion of the butlding. 

<S> Guardrails not less than 2 x 
inches or the equivalent and not less tlu. 
36 inches or more than 42 inches hlg 
with a mid-rall, when required. of 1- x 
inch lumber or equivalent, and toeboaro 
shall be installed at all open sides on , 
scaffolds more than 10 feet above tl 
ground or 1loor. Toeboards shall be 
rnlnlmnm of 4 inches in height. W1 
mesh shall be installed in accordant 
with paragraph (a) Cl 7 > of th1s section. 

<6> Two-Point SUSJ)eDSlon scaffoli 
shall be suspended by wire or fiber rope, 
Wlre and fiber ropes shall conform . 
paragraph <a> <22> of th1s section. 

C7> The blocks for fiber ropea shall ·I 
of standard 6- inch slze, conststing of • 
least one double and one sJngle bloc 
The sheaves of all blocks shall flt the ab 
of rope wed. 

(8) All wire ropes, fiber ropes, sling 
hangers, platforms, and other supporttn 
parts shall be inspected before every 11 
stallation. Periodic inspections shall I 
made wblle tbe scaffold ts in use. 

<9> On suspension scaffolds design• 
for a working load of 500 pounds no mo, 
than two men shall be permitted to wo1 
at one time. On suspension scatrolt 
with a working load of 750 pounds, I 
more than three men shall be permitu 
to work at one time. Each workman aha 
be protected by a safety 11.febelt attachE< 
to a 11.fellne. The 11.fellne shall be secure. 
attached to substantial members of tt 
structure <not scaffold>, or to secure. 
rigged lines, which will safely mispen 
the workman in case of a fall. 

UO> Where acid solutions are USet 
fiber ropes are not permitted unless act~ 
proof. 

<11> Two-Point suspension scatrol~ 
shall be securely lashed to the buUdln 
or structure t.o prevent them from swa3 
lng. Wtr.dow cleaners' anchors shall n< 
be used for th1s purpo&e. 

(12) The platform of every two-po1J. 
suspension scatrold shall be one of tt 
following types: 

(1> The side stringer of ladder- tn" 
platforms shall be clear straight-graint 
spruce or mareriaia of equivalei 
strength and durab1llty. The rungs sha 
be of Straight-grained oak. ash, I 
hickory, at least 1 ¼ inch in cUamete 
with seven-eighth inch tenons mortlst 
int.o the side stringers at least sever , 
eighth inch. The stringers shall be tiE 
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together with the tie rods not les., than 
one-quart.er inch in diameter, passlng 

I through the stringers and riveted up 
tight against washers on both ends. The 

1 flooring strips shall be spaced not more 
, than five-eighth inch apart except at 

the side rails where the space may be 
' 1 inch. Ladder-type platforms shall be 
. constructed in accordance with table 

D-17. 
<U> Plank-type platforms shall be 

i composed of not less than nominal 
• 2- x 8-inch unspliced planks, properly 
I cleated together on the underside start
I tng 6 inches from each end; intervals in 
· between shall not exceed 4 feet. The 

plank-type platform shall not exten<1 
1 beyond the hangers more than 18 inches. 
1 A bar or other effective means shall be 

securely fastened to the plaiform at each 
end to prevent its slipping otr the 
hanger. The span between hangers tor 
plank-type platforms shall not exceed 
10 feet. 

<W> Beam platforms ~hall have side 
stringers of lumber not less than 2 x 6 
Inches set on edge. The span between 
hangers shall not exceed 12 feet when 
·beam piatronns are used. The floor
ing shall be supported on 2- and 6-inch 
crossbeams, laid flat and set into the 
upper edge of the stringers with a snug 
flt, at intervals of not more than 4 feet, 
securely nailed in place. The flooring 
shall be of 1- x 6-inch material prop
erly nailed. Floorboards shall not be 
spaced more ~ one-halt inch apart. 

T.lJILg D-17-8Cll.ll>l7U ro• L.U>on-TTP& PLUT08ll9 

L 
I 
I 
I 

t ➔ldei~:l:'&•nj~~~ ~~. ~~•.~~. ~~~~~ ~~~'. 
t At middle (In.)._ •• • _ ••••••••...•.••.••.••••••••••• 

Reinforcing sti1p (minimum) •••••••••••••••••••••••••• 

II Runp ......... ·-······································ 
l 
~ rte rods: 

Num~r (mlnlmum) •••• •••••••••••• •• ••••• •••••••• 
Diameter (rnlnl111um) .• -· •....•..•••••.•.•••.••••• 

• Ploorfn,. rnlolmum llnlsbed size (In.) ••••••.•••• ·····-· 

II 
i <h> Stone setters' ad;ustable multi-
• ole-point suspensfon scaffolds. (1) The 

;calfold shall be capable of sustaining 
:. i. working load of 25 pounds per square 
11 'oot and shall not be overloaded. Scat
l• !olds shall not be used for storage of 
~ ,tone or other heavy m&tertals. 

<2> The hoisting machine and its 
!II ;upports shall be of a type tested and 
11 lsted by Underwriters' Laboratories or 
rt "'actory Mutual Engineering Corp. 
di (3) The platform shall be securely 
1111 'astened to the hangers by u-bolts or 
ed >ther equivalent means. 
ii (4) The scaffold untt shall be sus
e4 >ended from metal outriggers. iron 
il1 >rackets, wire rope slings, or iron hooks 
br vhich will safely support the maximum 
:lJ ntended load. 
11d (6) Outriggers when used shall be 

.et with their webs In a vertical posl
id, .ion, securely anchored to the building 
:d• ,r structure and provided with stop 

>0lts at each end. 
ldl <6~ The scatrold shall be supported 
DI lY wire rope conforming with paragraph 
~· a> (22> of this section. suspended from 
IOI,. ,verhead supports. 

(7) The free ends of the suspension 
vlre ropes shall be equipped with proper 

inl ize thimbles, secured by splicing or 
I.bl ,ther equivalent means. The running 

mds shall be securely attached io the 
n,t 101sting drum and at least tour turns 
id 1f rope shall remain on the drum at all 
en! ,Jmes. 
iiJ 
or <8> Guardrails not less than 2 by 4 

ttr, nches or the equivalent and not less 
still ,han 36 inches or more than 42 inches 
en· ligh, with a mid-rail, when required, of 
~ed · by 4-lnch lumber or equivalent, and 

Le.ngtb or platform (feet) 

12 14&16 18&20 22&24 28&30 

l¼x2¾ t¾x2¼ l¾xl l ¾ xJ l¾xJ \11 
I¼ x :P/4 t ¼ x l¾ Pl. x 4 I¼ x 4¼ I¼ x S 

A ½x ¼•in. steel reinforcing ,trip or its equivalent shall be 
anachcd to the side or underside ruU length. 

Runp shall be l¼•in. minimum, diameter with at least l(-in. 
diameter tenons, and the maximum spacing shall be 12 in. 
center lO center. 

) 

¼ in. 
\llx2¾ 

4 
¼ in. 

\II x2¾ 

5 
V. in. 

\II x2¾ 

6 
¼ in. 

\II X 2¾ 

toeboards, shall be installed at all open 
sides on all scaffolds more than 10 feet 
above the ground or floor. Toeboards 
shall be a minimum of 4 inches in height. 
Wire mesh shall be installed in accord
ance with paragraph <a> Cl 7) of this 
section. 

(9) When two or more scaffolds are 
used on a building or structure they shall 
not be bridged one to the other but shall 
be maintained at even height with plat
forms butting closely. 

<10) Each scaffold shall be installed or 
relocated in accordance with designs and 
instructions of a registered professional 
engineer. and such installation or reloca
tion shall be supervised by a competent 
designated person. 

(1) Single-point adjustable suspen.ston 
scaffolds. (1) The scaffolding, including 
power units or manually operated 
winches, shall be of a type tested and 
listed by Underwriters' Laboratories or 
Factory Mutual Engineering Corp. 

(2)-Revoked 
(3) All power-operated gears and 

brakes shall be enclosed. 
<4) In addiUon to the normal operat

ing brake, all-power driven units must 
have an emergency brake which engages 
automatically when the normal speed of 
descent ls exceeded. 

(6> Guards, mid-raUs, and toeboards 
sha!l completely enclose the cage or bas
ket. Ouardralls shall be no less than 
2 by 4 inches or the equivalent installed 
no less than 36 Inches nor more than 42 
inches above the platform. Mid-rails 
shall be 1 by 6 inches or the equivalent, 
installed equidistant between the guard-

rail and the platform. Toeboards shall 
be a minimum of 4 Inches in height. 

<6> The hoisting machines, cables, and 
equipment shall be regularly serviced 
and inspected after each installatJon and 
every 30 days thereafter. 

<7) The units may be combined to 
form a two-point suspension scaffold. 
Such scatl'old shall comply with para
graph Cg> of this section. 

(8) Tl1e supporting cable shall be 
straight for Its entire length, and the 
operator shall not sway the basket and 
fix the cable to any intermediate points 
to change h1s original path of travel. 

(9) Equipment shall be maintained 
and used In accordance with the manu
facturers' instructions. 

ClO) Suspension methods shall con
form to applicable provisions of para
graphs en and Cg) of thls section. 

(j > Boatswain's chairs. < 1 > The chair 
seat shall be not less than 12 by 24 
inches, and of I-inch thickness. The seat 
shall be reinforced on the underside to 
prevent the board from splitting. 

<2> The two flber rope seat slings shal; 
be of ¾-inch diameter, reeved Uirough 
the four seat holes so as to cross each 
other on the underside of the seat. 

(3) Seat slings shall be of at least 3/8 -

inch wire rope when a workman ts con
ducting a heat producing process such as 
gas or arc welding. 

(4) The workman shall be protected 
by a safety llfe belt attached to a lifeline. 
The lifeline shall be securely attached to 
substantial members of the structure <not 
scaffold), or to securely rigged lines. 
which will safely suspend the worker in 
case of·a !all. 

(5) The tackle shall consist of correct 
slze ball bearing or bushed blocks and 
properly spliced ¾-inch diameter first
grade manila rope. 

<6> The roof irons, hooks, or the ob
Ject to which the tackle ls anchored shall 
be securely Installed. Tiebacks when used 
shall be installed at right angles to the 
!ace of the building and securely fastened 
to a chimney. 

Ck) Carpenters' bracket scaffolds. Cl) 
The brackets shall consist of a triangular 
wood frame not Jess than 2 by 3 Inches in 
cross section, or of metal of equivalent 
strength. Each member shall be properly 
fitted and securely joined. 

(2) Each br11.cket shall be attached to 
the structure by means of one of the 
following: 

Ci) A bolt no less than five-eighths 
Inch in dian1eter which shall extend 
through the inside of the building wall. 

<11> A metal stud attachment device. 
CUI) Welding to steel tanks. 
<iv> Hooking over a well-secured and 

adequately strong supporting member. 
The brackets shall be spaced no more 
than -10 feet apart. 

<3> No more than two persons shall 
occupy any given 10 feet of a bracket 
scaffold at any one time. Tools and mate
rials shall not exceed 75 pounds in addi
tion to the occupancy. 

28(k)(3) 
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C4) The platform shall consist of not 
less than two 2- by 9-inch nominal sl1.e 
planks extending not more than 18 lnches 
or less than 6 inches beyond each end 
support. 

<5> Guardrails not less than 2 by 4 
Inches or the equivalent and not less 
than 36 inches or more t.han 42 inches 
high, with a mid-rail, when required, of 
1- by 4-inch lumber or equivalent, and 
toeboards, shall be installed at all open 
s!des on all scaffolds more than 10 feet 
above the ground or floor. Toeboards 
Shall be a mlnlmttm o! 4 inches in height. 
Wire mesh shall be Installed In accord
ance with paragraph (a> <17> of this 
section. 

<1> llrlckla11ers' square scaDolds. Cl) 
The squares shall not exceed 5 feet in 
width and 5 feet Jn height. 

(2) Members shall be not less than 
those speclfted in Table D-18. 

<3> The squares shall be reinforced 
on both sides o! each corner with 1- by 
6-inch gusset pieces. They shall also have 
braces 1 by 8 Inches on both sides run
ning from center to center of each mem
ber, or other means to secure equivalent 
strength and rigidity. 

<4) The squares shall be set not more 
than 5 feet apart for medium duty scaf
folds, and not more than 8 feet apart for 
light duty scaffolds. Bracing 1 x 8 inches, 
extending from the bottom of each square 
to the top of the next square, shall be 
provided on both front and rear lrldes 
of the scaffold. 

TABLE D-18--MINIMVM DnlzNstONS ~ 
BUCICLATPS

0 

8QUAJIE 8cAPJ'OLD MSM1JEU 

Dlmen.non., 
Members: (fnche.,) 

Bearers or horizontal members___ 2 by 6. 
Legs --------------------------- 2 by 6. 
Br&ees at corners_______________ 1 by 6. 
Braces dlagonally from center 

frame ----------------------- 1 by 8. 
CS> Platform planks shall be at least 

2- by 9-inch nom.lnal size. The ends ot the 
planks shall overlap the bearers of the 
squares and each plank shall be SuP
ported by not less than three squares. 

(6) Bricklayers• square scaffolds shall 
not exceed three tiers in height and shall 
be so constructed and arranged that one 
square shall rest directly above the other. 
The upper tiers shall stand on a con
tinuous row of planks laid across the next 
lower tier and be nailed down or other
wise secured to prevent displacement. 

(7) Scaffolds shall be level and set 
upon a flrm foundation. 

Cm> Horse scat1olds. 
Cl> Horse scaffolds shall not t>e con

structed or arranged more than two tiers 
or 10 feet in height. 

<2) The members of the horses shall be 
not less than those spec11ied in Table 
D-19. 

<3> Horses shall be spaced not more 
than 6 feet for medium duty and not 
more than 8 feet for light duty. 

<4> When arranged in tiers, each horse 
shall be placed directly over the horse tn 
the tier below. 

28(k)(4) 

<5> On all scatrolds arranged 1n tiers, 
the legs shall be nailed down to the 
planks to prevent displacement or thrust 
and each tier shall be substantially cross 
braced. 

T.un.s D-l~Mmnntlol DndMnO!fll roa 
Boaa Scu7oLD ~MBDII 

Dfmffi$1on, 
Members: (fnchu) 

Horizontal members or bear-
ers---------------------- a by'-t,ega _______________________ 1¼ b:, •½ 

Longitudlnal brace bet-n 

lega --------------------- 1 by 6. Gusset br&ce &t top ot tep__ I by 8. 
Half d1agonal br&eeS-------- l¼ by i ½ 
<6> Horses or parts which have become 

weak or defective shall not be used. 

(7) Guardrails not le&s than 2 by 4 
Inches or the equivalent and not less than 
36 inches or more than 42 inches high 
with a mid-rail, when required, of 1- by 
4-inch lumber or equivalent and toe
boards, shall be installed at all open 
sides on all scaffolds more than 10 feet 
above the ground or floor. Toeboards 
shall be a mlnJmum of 4 Inches in height. 
Wire mesh shall be Installed Jn accord
ance with paragraph <a > <17) of thLs 
section. 

<n> Needle beam scat1ol4. (l) Wood 
needle beams shall be 1n accordance with 
paragraph <a ) <5) and (9) of th1s sec
tion, and shall be not less than 4 by 6 
inches 1n size, With the greater dimen
sion placed In a vertical direction. Metal 
beams or the equivalent conforming to 
paragraph Ca> <4> and <8> o! this section 
may be used. 

<2) Ropes or hangers shall be pro
vided for SUPPOrts. The span between 
supports on the needle beam shall not 
exceed 10 feet !or 4- by 6-inch timbers. 
Rope supports shall be equivalent in 
strength to 1-lnch diameter first-grade 
manila rope. 

(3) The ropes shall be attached to the 
needie beams by a sca.ffold hitch or a 
properly made eye splice. The loose end 
o! the rope shall be tied by a bowline 
knot or by a round turn and one-half 
hitch. 

<4> The platform span between the 
need.le beams shall not exceed 8 feet 
when using 2-inch scaffold plank. For 
spans greater than 8 feet, platforms shall 
be designed based on design require
ments tor the speclal span. The over
hang of each end ot the platform planks 
shall be not less than 1 foot and not 
more than 18 inches. 

(5 l When one needle beam is higher 
than the other or when the platform ts 
not level the pfat!orm shall be secured 
against slipping. 

(6> All unattached tools, bolt.s, and 
nuts used on needie beam scaffolds shall 
be kept in suitable containers. 

<7> One end ot a needle beam scaf
fold may be supported by a permanent 
structural member conform.Ing to para
graph Ca> <4> and CS> or this section. 

<8> Each man working on a need.le 
beam scaffold 20 feet or more above the 
ground or floor and working with both 
hands, shall be protected by a safety llfe 

belt attached to a lllcline. The ll!elJ Ii" 
shall be securely attached to substant 
members or the structure <not sr.affol -e 
or to securely rigged llnes, which v 
safely suspend the workman in case 
a fall. 

Co> Plasterers', decoratorl', and Za, .z 
area scaDolds. Cl> Plasterers', d~J er 
tors', lathers', and relllng workers' 
side scaffolds shall be constructed 1n , r: 
cordance with the general requireme1 i 
set forth tor independent wood p a: 
scaffolds. I 

<2> Guardrails not less than 2 b, 
Inches or the equivalent and not l 
than 36 Inches or more than 42 incl r~ 
high, With a mid-rail, when required, -i: 
1- by 4-inch lumber or equivalent, a !e 
toeboards, shall be Installed at all oir' 
sides on all scaffolds more than 10 f< 
above tbe ground or floor. Toeboar 
shall be a minimum of 4 Jnches .1. 

height. Wire mesh shall be Installed 
accordance with paragraph Ca> <17) r. 
this section. 

<3> All platform planks shall be le 
with the edges close together. ·.• 

<4> Wben independent pole scaffo :J 
platforms are erected in sections, su, ·· 
sections shall be provided with conneo 
ing nmwa,ys equipped with substanti ' ! 
guardrails. • 

(p) Interior hung scat101'b. Cl) An l.: x: 
terlor hung scaffold should be bung 
suspended from the root structure 

.l( 

substantial celling beams. 
(2) The suspended steel wire l'OJ do 

shall conform to paragraph Ca > <22) 1• this section. Wire may be used provt, : 
lng the strength requirements of pan ·" 
graph Ca) <22> of thl.s section are mE 

(3> For hanging wood sca1folds, tl 
following minimum nnmlnaJ s1z.e mat.I "· 
rial Is recommended: !'.t 

Cl) Supporting bearers 2 by 9 inch• 
on edge. Pr 

CU> Planldng 2 by 9 Jnches or 2 by l ll! 
inches, with max!Inum span 7 feet r, &:. 
heavy duty and 10 feet tor Ugbt dut Jk 
or medium duty. 

<4> Steel tube and coupler memt>e, It. 
may be used tor banging scaffolds wit 
both types of scaffold deslined to susta1 Iii 
a uniform d!strlbuted working load 1l at 
to heavy duty scaffold loads witb a satet 
factor of tour. bJ 

<5> When a hanging scaffold is ~ 
ported by means of Wire rope, such wiJ : 
rope shall be wrapped at least twi< ~ 
around the Sl.lPJ)Orting members an 
twtce around the bearers ot the scaffoll ~ 
with each end of the wire rope secure-
by at least three standard wire-roi: tqu 

I clips. be 
<6> All overhead supporting membel 

shall be Inspected and checked fc : 
strength before the sca1rold ts erecte< ltc. 

<7> Guardrails not les., than 2 by II) 
inches or the equivalent and not 1~ let 
than 36 inches or more tban 42 inche Ille 
high, with a mid-rail, when requl.red, o lnl( 
1- by 4-incb lumber or equivalent, an \ha 
toeboards, shall be Installed at all ope, 
sides on all scaffolds more than 10 tee ~ 
above the ground or floor. Toeboard ~ 
shall be a minimum of 4 Inches in height II!, 
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Wire mesh shall be tnstalled in accord-
11.nce with paragraph Ca> U 7> ot this 
1ection. 

Cq) Lad4er-1ack scat/olds. Cl> All 
ladder-Jack scaffolds shall be UmJted 
r.o Ught duty and shall not exceed a 
:ieight ot 20 feet above the floor or 
iround. 

<2> All ladders used ln connection 
with ladder-jack scaffolds shall be 
lleavy-duty ladders and shall be designed 
and constructed in accordance with 
, 1910.26 and I 1910.26. 

C3> The ladder jack shall be so de
ngned and construeted that it will bear 
:>n the side rails in addition to the lad-
1er rungs. or it bearing on rungs only. 
the bearing area shall be at least 10 
lncbes on each rung. 

(4) Ladders used in conjunction with 
ladder Jacks shall be so placed, fastened, 
neld, or equipped with devices so as to . 
prevent slipping. 

,5> The wood platform planks shall be 
not less than 2 inches nominal· in thick
ness. Both metal and wood platform 
;>lanks shall overlap the bearing surface 
not less than 12 inches. Tne span be
tween supports tor wood shall not exceed 
~ feet. Platform width shall be not less 
;ban 18 inches. 

(6) Not more than two persons shall 
oocupy any given 8 feet of any ladder
lack· scaffold at any one time. 

<r> Wincww-1ack scaffolds. Cl> Win
dow-Jack scaffolds shall be used only 
ror the purpose of working at the win
dow opentng through which the Jack ts 
placed. 

(2) Window Jacks shall not be used 
to support planks placed between one 
window Jack and another or tor other 
elements of scaffolding. 

<3> Window-Jack scaffolds shall be 
provtded with suitable guardrails unless 
;afety belts with lifelines are attached 
and provided for the workman. Window-

1 lack scaffolds shall be used by one man 

I 

:>nly. 

Cs> Roofing brackets. Cl > Roofing 

1 ~rackets shall be constructed to flt the 
:>itch of the roof. 

I C2> Brackets shall be secured in place 
,y nailing in addition to the painted 

metal projections. The nails shall be 
lriven full length into the roof. When 
ope supports are used, they shall 
onsii;t of first-grade manila of at 
east three-quarter-inch diameter, or 
quivalent. 

<3) A substantial catch platform shall 
ie installed below the working area of 
oofs more than 20 feet from the ground 
o eaves with a slope greater than 3 
ncbes In 12 Inches without a parapet. 
n width the platform shall extend 2 
eet beyond the projection of the eaves 
'IIld shall be provided with a safety rail, 
.nld-rail, and toeboard. This provision 
ball not ~pply where emoloyees en
raged 1n work upon such roofs are pro
ected by a safety belt attached to a 
1fellne. 

<t> Crawling boards or chicken lad
ders. Cl) Crawling boards shall be not 
less than 10 inches wide and 1 inch 
thick, having cleats 1 x 1 ½ inches. The 
cleats shall be equal in length to the 
width of the board and spaced at equal 
intervals not to exceed 24 inches. Nails 
shall be driven through and cllnched on 
the undel"Side. The crawling board shall 
extend from the ridge pole to the eaves 
when used in connection with root con
struction, repair, or maintenance. 

(2) A firmly fastened lifeline of at 
least three-quarter-inch rope shall be 
strung beside each crawling board for a 
handhold. 

C3> Crawling boards shall be secured 
to the roof by means of adequate ridge 
hooks or equivalent effective means. 

lu> Float or ship scaffolds. (1) Float 
or ship scaffolds shall support not more 
than three men and a few light tools, such 
as those needed for riveting, bolting, and 
welding. They shall be constructed In 
accordance with subparagrapbs (2) 
through (6) of this paragraph, unless 
substitute d'esigns and materials provide 
equivalent s trength,_stability, and safety. 

(2> The platform shall be not less than 
3 feet wide and 6 feet long, made of 
three-quarter-inch plywood, equivalent 
to American Plywood Association Grade 
B-B, Group I , Exterior. 

(3) Under the platform, there shall be 
two supporting bearers made from 2- x 
4-inch. or 1- x 10-inch rough, selected 
lumber, or better. They shall be free of 
knots or other flaws and project 6 inches 
beyond the platform on both sides. The 
ends of the platform shall extend about 
6 inches beyond the outer edges of the 
bearers. Each bearer shall be securely 
fastened to the platform. 

(4) An edging of wood not less than 
¾ x 1 ½ inches, or equivalent, shall be 
placed around all sides of the platform 
to prevent tools from rolling off. 

(5) SUpportlng ropes shall be 1-lncb 
diameter manila rope or equivalent, free 
from detertoratlon, chemical damage, 
flaws, or other imperfections. Rope con
nections shall be such that the platform 
cannot shift or slip. If two ropes are used 
with each float, they should be arranged 
so as to provide four ends which are to 
be securely fastened to an overhead sup
port. Each of the two supporting ropes 
shall be hitched around one end of a 
bearer and pass under the platforms to 
the other end of the bearer where it 18 
hitched again, leaving su.fflcient rope at 
each end for the supporting ties. 

<6> Each workman shall be protected 
by a safety lifebelt attached to a lifeline. 
The lifeline shall be securelY attached to 
substantial members of the structure cnot 
scaffold>. or to securely rigged lines, 
which will sa!ely suspend the workman 
In case of a fall . 

(v) Scope. This section establishes safety 
requirements for the construction, operation, 
maintenance, and use of scaffolds used in the 
maintenance of buildings and structures. 

[§1910. 2B (v) amended at 43 
F . R. 49746 , October 24 , 
1978 .] 

§ 1910.29 Manually propelled mobile 
ladder 5lnnds nnd 11caffolds (towers). 

Ca) General requirements-Cl) Appli
cation. This section is intended to pre
scribe rules and requirements for the 
design, construction, and use of mobile 
work platforms (including ladder stands 
but not including aertaJ ladders> an_d rol
ling <mobile) scaffolds <towers). This 
standard is promulgated to aid in pro
viding for the safety of life, limb, and 
property, by establishing minimum 
standards for structural design require
ments and for the use of mobile work 
platforms and towers. 

(2) Working loads. CU Work platforms 
and scaffolds shall be capable of carrying 
the design load under varying circum
stances depending upon the conditions cf 
use. Therefore, all parts and appurtances 
necessary for their safe and efficient 
utUization must be integral parts of the 
design. 

(ii) Specific design and construction 
requirements are not a part of this sec
tion because of the wide variety of mate
rials and design possibilities. However, 
the design shall be such as to produce a 
mobile ladder stand or scaffold that wlll 
safely sustain the specified loads. The 
material selected shall be of sufficient 
strength to meet the test requirements 
and shall be protected against cotroslon 
or deterioration. 

Ca> The design working load ot ladder 
stands shall be calculated on the basis of 
one or more 200-paund persons together 
with 50 pounds of equipment each. 

Cb> The design load of all scaffolds 
shall be calculated on the basts of: 

Light-Designed and constructed to carry 
a working loe.d of 26 pounds per square toot. 

Medlum-Oe$1gned and constructed to 
carry a working load or 60 pounds per square 
toot. 

Heavy-Designed and constructed to carry 
a worltlng load or 76 pounds per square toot. 

All ladder stands and scaffolds shall be 
capable of supporting at least four times 
the design working load. 

(iii) The materials used in mobile lad
der stands and scaffolds shall be of stand
ard manufacture and conform to stand
ard speciflcatlorui of strength, dimen
sions, and weights, and shall be selected 
to safely support the design working load. 

Clv) Nails. bolts, or other fasteners 
used In the construction of ladders, scaf
folds, and towers shall be of adequate 
size and tn sufficient numbers at each 
connection to develop the designed 
strength of the Unit. Nails shall be driven 
full length. (All nails should be immedt
ate}y withdrawn from dismantled 
lumber.> 

<v> All exposed surfaces shall be free 
from sharp edges. burrs or other safety 
hazards. 

29(a)(2) 
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(3> Work levels. <i> The maximum 
work level height shall not exceed four 
<4> times the minimum or least base 
dimension of any moblle ladder stand or 
scaffold. Where the basic mobile unit does 
not meet this requirement, suitable out
rigger frames shall be employed to 
achieve this least base dimension, or pro
visions shall be made tv guy or brace the 
unit against tlppini. 

Cll> The minimum platform width for 
any work level sball not be less than 20 
inches for mobile scaffolds <towers). Lad
der stands shall have a minimum step 
width of 16 Inches. 

(ill) The supporting structure tor the 
work level sball be rigidly braced, using 
adequate cros.ci bracing or diagonal brac
ing with rigid platforms at each work 
level. 

Uv> Tbe steps of ladder stands sba.ll 
be fabricated from slip resistant treads. 

<v> Tbe work level platform of 
scatrolds <towers> shall be of wood, 
alummum, or plywood planking, stee! 
or expanded metal, for the full width 
of the scaffold, except tor necessary open
ings. Work platforms shall be secured 
ln place. All plan.king shall be 2-lnch 
<nominal> scaffold grade minimum 1,500 
/. <stress grade> construction grade lum
ber or equivalent. 

(vi) All scaffold work levels 10 feet 
or hlgber above the ground or floor shall 
have a i<taDdard (4-lnch 11nmlnaJ) 
toeboard. 

(vii) All work levels 10 feet or higher 
above the ground or floor shall have a 
guardrail of 2- by 4-inch nominal or 
the equivalent installed no lf:SS than 
36 Inches or more than 42 Inches high, 
with a mid-rail, when required, of 1- by 
4-inch nominal lumber or ~valent. 

(viii> A climbing ladder or stairw~ 
shall be provided for proper access and 
egress, and shall be affixed or built Into 
the scaffold and so located that its use 
will not have a tendency to tlp the scaf
fold. A landing platform shall be pro
vided at Intervals not to exceed 30 feet. 

<4> Wheels or casters. (1) Wheels or 
casters shall be properly designed for 
strength and dimensions to support four 
(4) times the design working load. 

<H> All scaffold casters shall be pro
vided with a pa.sltive wheel and/or swivel 
lock to prevent movement. Ladder stands 
shall have at least two <2> of the four (4) 
casters and shall be of the swivel type. 

<iii) Where leveling or the elevated 
work platform is required, screw jacks 
or other suitable means for adJustlng the 
height shall be provided in the base sec
tion of each mobile unit. 

<b> Mobile tubular welded fra1ne sca/
folds-<l> General. Units shall be de
signed to comply with the requil'cments 
of paragraph <a> of this section. 

(2) Bracing. Scaffolds shall be prop
erly braced by cross braces and1or diag
onal braces for securing vertical members 
together laterally. The cross brae.es shall 
be of a length that will automatically 
square and align vertical members so 
the erected scaffold Is always plumb, 
square, and rigid. 

29(a)(3) 

<3> Spaetng. Spacing of panels or 
frames shall be consistent with the loads 
tmpa.sed. Tbe frames shall be placed one 
on top of the other with coupling or 
stacking pins to proVide proper vertical 
alignment of the legs. 

(4) Locking. Where uplift may occur, 
panels shall be locked together vertically 
by pins or other equivalent means. 

(5> Erection. Only the manu!acturer 
of a scaffold or h1s qualUied designated 
agent shall be permitted to erect or su
pervise the erection of scaffolds exceed
Ing 50 feet In height above the baae, un
less such structure 1s approved In wr1t1ng 
by a registered professional engineer. or 
erected 1n accordance with Instructions 
furnished by the manufacturer. 

<c> Mobile tubular welded secti.Cmal 
folding scat!olds-< 1 > General. Units In
cluding sectional stairway and sectional 
ladder scaffolds shall be designed to com
PlY with the requlrement.s of paragraph 
<a> of this section.. 

<2> Statrwa11. An Integral stairway 
and work platform shall be incorporated 
Into the structure of each sectional fold
ing stairway scaffold. 

(3) Bracing. An integral set of pivot
Ing and hinged folding diagonal and hor
izontal braces and a detachable work 
platform shall be Incorporated Into the 
structure of each sectional folding lad
der scaffold. 

<4> Sectional folding stairwav scaf
folds. Sectional folding stalrwny scaf
folds shall be designed as med1wn duty 
scaffolds except for high clearance. 'Ibe.se 
special base sections shall be destgned 
as light duty scaffolds. When upper sec
tional folding stairway scaffolds are used 
with a special high clearance base. the 
load capacity of the entire scaffold shall 
be reduced accordingly. Tbe width of a 
sectional folding stairway scaffold shall 
not exceed 41/2 feet. Tbe maximum length 
of a sectional folding stairway scaffold 
shall not exceed 6 feet. 

<5) Sectional folding la~ scat!old.s. 
Sectional folding ladder scaffolds shall 
be designed as light duty scaffolds In
cluding special base <open end> sections 
which are designed for high clearance. 
For certain special applications the six
foot (6') folding ladder scaffolds, except 
tor special high clearance base sections. 
shall be deslgned for use as medium duty 
scaffolds. The width of a sectional folding 
ladder scaffold shall not exceed 4 ½ feet. 
Tbe maximum length of a sectional fold
ing ladder scaffold shall not exceed 6 
feet 6 Inches for a six-foot C6') long unit, 
8 feet 6 Inches for an eight-foot CS'> unit 
or 10 feet 6 Inches for a ten-foot (10') 
long unit. 

<6> End frames. The end frames of 
sectional ladder and stairway scaffolds 
shall be deslgned so that the horizontal 
bearers pro\1de supports Ior multiple 
planking levels. 

(7) Erection. Only the manufacturer 
of the scaffold or his qualified designated 
agent shall be permitted to erect or 
supervise the erection of scaffolds ex
ceeding 50 feet ln height above the base, 
unless such structure Is approved 1n 

writing by a licensed professional : 
engineer, or erected 1n accord- ► Jt 
ance with Instructions furnished by the 111. 
manufacturer. •· r. 

Id) Mobile tube and coupler sea/- ... 1 
/old.s-< l ) Design. Units shall be de-..- 'lL
slgned to comply with the applicable tr~ 
requirements ot paragraph <a> of this l1 l 
section. 1-- ~ 

C2> Material. Tbe material used for Dt~ 
the couplers shall be of a structural type, I 
such as a drop-forged steel, malleable ~-ill: 
lrPn or structural grade aluminum. Tbe t, di 
use of gray cast Iron Is prohibited. 

<3> Erection. Only the manufacturer II:! 
of the scaffold or his qual.ifled designated I Ill 
agent shall be permitted to erect or It .:i 
supervise the erection of scaffolds ex
ceeding 50 feet ln betght above the base, • • 
unless such structure 1s approved ln L -
writing by a licensed professional ll 
engineer, or erected In accord- t: L 
ance with Instructions furnished by the k- u: 
manufacturer. a: 

Ce) Mobile work plat/OT'T11$-Cl) De- ~ 
sign. Unit.s shall be designed for the use a:. 
Intended and shall comp}y with the •~ 
requirement.s of paragraph <a> of this ll· !ti 
section. r! 

(2> Ba.se width. Tbe minimum width lie:! 1 

or the base of mobile work platforms t eu. 
shall not be less than 20 inches. Iller, 

(3) Bracing. Adequate rigid diagonal '-ii 
bracing t.o vertical members shall be lllcl II: 
proVided. SI 

Cf) MobUe laclder stands. D lru 
Cl) Design. Units shall comply with Ul!r 

applicable requlremen~ of paragraph 
<a> of this section. ei 

<2> Base width. Tbe mioJmnm base ~ 
width shall conform to paragraph 11>· lei 
<a> <3> <1> of this section. Tbe maximum ~rkli! 
length of the base section shall be the ., 
total length of combined steps and top ~Ill I 
assemblY, measured horizontally, plus ~ 
five-eighths loch per step of rise. 

111 
~ 

C3> Steps. Steps shall be uniform}y 
spaced, and sloped, with a rise of not 
less than nine c9> inches, nor more than 
ten (10) inches, and a depth of not less 
seven C7) inches. Tbe slope of the steps 
section shall be a minimum of ftfty-flve 
<55> degrees and a maxJmuro of 
sixty (60) degrees measured from 
the horizontal. 

<4) Handrails. <1> Units having more 
than five <5> steps or 60 inches vertical 
height to the top step shall be equipped 
with handralls. 

<U> Handrails shall be a minimum of 
29 Inches high. Measurement.s shall be 
taken vertically from the center of the 
step. 

<5) Z:.Cading. The load <see paragraph 
Ca> <2l <Ii> <a> of this section> shall be 
applied uniformly to a 3 ½ Inches wide 
area front to back at the cent~r of the 
width span with a safety factor of four 
(4). 

§ 1910.30 Other working surfaces. 
<a> Dockboards (bridge plates>. en 

Portable and powered dockboards shall 
be strong enough to carry the load 1rn
posed on them. 

~ 
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~ 2> Portable dockboards shall be 
I· ured in Position, either by being 
It ;:hored or equipped with devices which 

1 prevent their slipping. 
/· 3 l Powered dockboards shall be 
e- .~ed and constructed in accordance 
111 .h Commercial Standard C8202-56 
iii 161 l "Industrial Lifts and Hinged 

!!.ding Ramps published by the U.S. 
01 partment of Commerce. 
ie. 4i Handholds, or other effective 
1le ans, shall be provided on Portable 
o, ·kboards to permit safe handling. 

5 > Positive protection shall be pro
t:' ed to prevent railroad cars from being 
eel ved while dockboards or bridge plates 
or in position. 
I• 
se, bl Forging machine area. (1) Ma
In nes shall be so located as to give (1) 
I&! ,ugh clearance between machines so 
d· .t the movement of one operator will 
bf mterfere with the work of another, 

ample room for cleaning machines 
i nandling the work, including mate

ie- 1 and scrap. The arrangement of ma
ise nes shall be such that operators will 
: , stand in aisles. 

115 

2) Aisles shall be provided of suffl
lbl ot width to permit the free movement 

employees bringing and removing 
terial. Th15 aisle space is to be in-

1&1 >endent of working and storage space 
be i should be defined by marking. 

3) Wood platforms used on the floor 
front of machines shall be substan

lth Uy constructed. 
pll c> Veneer machfnerJI. <U Sides of 

am vats shall extend to a height of 
: ; less than 36 inches above the floor, 
1111 ricing platform, or ground. 
be 2> Large steam vats divided into see
.op as shall be provided with substantlal 
IBI lkways between sections. Each walk-

Y shall be provided with a standard 
nil ndrall on each exposed side. These 
IIOI ndralls may be removable, 1! neces-
1!11 y. 
.ess 3) Covers shall be removed only from 
ei- it Portion of srearo!ng vats on which 
~n n are working and a Portable railing 
ol ill be placed at this Point to protect 

0111 
~ operators. 

ore 
IC41 

4) Workmen shall not ride or step 
logs !n steam vats. 

~ 

1 ol 910.31 Someee of standard,. 
be • 

tilt t'he standards 1n this Subpart D are 
lised from the following sources: 

1pb Stlffld4r4 
bl 

~de t 110.22(r.) -----tilt 
our 

! i l0.22 (b) ana 
c). 

(!l 
l!all I •10.22(d) ------

~-

ANSI Ul-1968, Re
quirements tor Canl
tatlon In Places of 
Employment. 

•U CPR l50-2Gl.8. 

ANSI A.68.1-1955, Mlnl• 
mum Dea1gn Loads In 
BUU<llng and Other 
Structuree. 

St4"4arc:I 

I 1910.23 ------ ---

I 1910.H ---------

I 1910.26 ---------

I 1910.28 ---------

11910.27 - --------

I 1910.28 --------

I 1910.29 ---- -----

I 1910.S0(a) 

I 1910.S0(b) ------

11910.SO(c) ------

Source 

ANSI A12.1-19S7, Safety 
Requirements tor 
Ploor and Wall Open
lngll, Railings, and 
Toeboarda. 

ANSI AM.l-1988, Be• 
qulrements tor Pixed 
IndU&trtal Stain. 

ANSI A14.1-1968, 8afety. 
Code tor Portable 
Wood Ladders. 

ANSI A14.2-1956, Port
able Metal Ladden. 

ANSI AH.S-1966, Safety 
Code tor Pixed Lad
ders. 

ANSI Al0.8-1969, Safety 
Requirements tor 
Sca11'oldlng. 

ANSIA92.l-1971,Stand• 
ard ::or Manually Pro- . 
pelled Mobile Ladder 
Stands and Sca«olda. 

ANSI BSS.1-1969, 
Safety Standard tor 
Powered Industrial 
Trucks. 

ANSI B24.1-1983, Safety 
Standard tor Forging. 

ANSI 01.1-1954 (R-
1961) , Satety Code 
for WoodworkJng Ma
chinery. 

§ 1910.32 Standards or11anizatiom. 

The following organizations have been 
referenced 1n this Subpart D: 
AmerlC&D National Standard.a Inatltute, 1'30 

Broadway, New York, NY 10018. 
Underwriters• Laboratories, Inc., 20'7 Ea.et 

Ohio Street, Chicago, IL 60611. 
Pactory Mutual Engineering Corp., Poat 

omce Box 688, Norwood, MA 02062. 

Subpart E-Means of Egres" 

§ 1? l 0.35 Defin itions. 
As used in this subpart 
Ca) Means of egress. A means of egress 

Is a continuous and unobstructed way of 
exit travel from any point in a building 
or structure to a public way and consists 
of three separate and distinct parts: the 
way of exit access, the exit, and the way 
of exit discharge. A means of egress com
prises the vertical' and horizontal ways of 
travel and shall Include Inter vening room 
spaces, doorways, hallways, corridors, 
passageways, balconies, ramps, stairs. 
enclosures, lobbies, escalators, horizontal 
exits, courts. and yards. 

<b) Exit access. Exit access is that 
portion of a means of egress which leads 
to an entrance to an exit. 

<c> Exit. Exit is that portion of a 
means of egress which is separated from 
all other spaces of the building or struc
ture by construction or equipment as 
required in this subpart to provide a pro
tected way of travel to the exit discharge. 

id > Exit discharge. Exit discharge is 
that portion of a means of egress be
tween the termination of an exit and a 
public way. 

< e \ Low hazard cc.nti!nts. Low hazard 
contents shall be rlassifled as those of 
such low combu:;libllity that no self
propagating fire therein car, occur and 

that consequently tne ,,nly probable dan
ger requiring the use of ernereency exits 
will be from panic. fumes. or smoke, or 
fire from so1nc external source. 

rf) High-hazard conten(!,. H!gh-hnz
ard contents shall be clnssifiPd as those 
which are !Jnble to burn with extreme 
rapidity or fron1 which poisonous fumes 
or explosions are to be feared In thJ event 
of fire. 

'g> Ordinary hazard contents. Ordi
nary hazard contents shall be cla!>Sitled 
as those which arc liable to burn with 
moderate rapidity and to give off a con
siderable volume of smoke but from 
which neither polsonvus fumes nor ex
plosions are to be !eared In case of ftre. 

<h> Approved. For the purposes of this 
subpart approved shall mean listed or 
approved equipment by a nationally rec
ognized testing laboratory. 

§ 1910.36 General requirements. 
<a> Appltcation. This subpart contains 

general fw1damental reqUlrements es
sential to providing a safe means of 
egress from ftre and llke emergencies. 
Nothing in this subpart shall be con
strued to prohibit a better type of build
ing construction, more exits, or otherwise 
safer conditions than the minimum re
quirements specified In this subpart. 
Exits from vehicles, vessels, or other mo
bile structures are not covered by this 
subpart. 

<b) Fundamental requirements. (1) 
Every building or structure, n ew or old, 
designed t or human occupancy shall be 
provided with exits sufficient to permit 
the prompt escape of occupants in case 
of fire or other emergency. The design of 
exits and other safeguards shall be such 
that rellance for safety to life In case ot 
fire or other emergency will not depend 
solely on any single safeguard; addi
tional safeguards shall be provided !or 
life safety in case any single safeguard 
is ineffective due to some human or me
chanical failure. 

(2) Every building or structure shall 
be so constructed , arranged, equipped, 
maintained, and operated as to avoid 
undue danger to the lives and safety o! 
its occupants from fire, smoke, fumes, or 
resulting panic during the period of time 
reasonably necessary !or escape from the 
bUiJding or structure in case of flre or 
other en1ergency. 

C3> Every bulld!ng or structure shall 
be provided with exits of klnds, numbers, 
location. and capacity appropriate to the 
Individual building or structure, with due 
regard to the character of the occup?.ncy, 
the number of persons exposed, the fire 
protection available, and the height and 
type of construction of the building or 
s tructure, to atford all occupants con
venient facilities for escape. 

c4 i -In every building or ~tructure exits 
sh"lll be so arranged and malnt.alned as 
to provide free and unobstructed egress 
from all pa rts of the building or struc
ture at all Umes when It is occupied. No 
lo~k or fastening to prevent free esca1~e 
!ron1 the inside of any building shall be 
installed except in mental, pena l or cor
rect! ve ins t! tutlons where supervisory 

36(b)(4) 
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personnel is continuaJly on duty and ef
fective provlslons are made to remove 
occupants in case of fire or other 
emergency. 

(5> Every exit shall be clearly visible 
or the route to reach it shall be conspicu
ously Indicated in such a manner that 
every occupant of every building or 
structure who 1s physically and mentally 
capable will readily know the direction 
cf escape from any point, and ea.ch path 
of escape, in lt.s entirety, shall be so 
arranged or marked that the way to a 
place of safety outside ls unmistakable. 
Any doorway or pas.sageway not consti
tuting an exit or way t.o reach an exit, 
but or such a cbarac·ter as to be subject 
to being mistaken !or an exit, shall be so 
arranged or marked as to minimize its 
possible confusion with an exit and the 
resultant danger of persons endeavoring 
to escape Crom fire finding themselves 
trapped in a dead-end space, such as a 
ceJJar or storeroom. from which there is 
no other way out. 

(6) In every building or structure 
equlpped for artlflcial lllwnination, ade
quate and reliable Wwninatlon shall be 
provided for all exit CacUJttes. 

<7> In every building or structure of 
such size, arrangement, or occupancy 
that a fire may not Itself provide ade
quate warning to occupant.s, fire alarm 
!acUltJes shall be provided where neces
sary t.o warn occupants o! the existence 
of fire so that they may escape, or t.o 
facilitate the orderly conduct of fire exit 
drills. 

<8> Every building or structure, sec
tion, or area thereof of such size, occu
pancy, and arrangement that the reason
able safety of numbers of occupants may 
be endangered by tbe blocking of any 
single means of egress due to fire or 
smoke. shall have at least two means of 
egress remote Crom each other, so ar
ranged as t.o mJnimize any possibUJty 
that both may be blocked by any one fire 
or other emergency conditions. 

(9) Compliance with this subpart 
shall not be construed as ellminating or 
reducing the necessity for other provi
sions for safety of persons using a struc
ture under normal occupancy conditions, 
nor shall any provision of the subpart be 
construed a., requtrlng or permitting any 
condition that may be hazardous under 
normal occupancy condition&. 

<c> Protection of emplovee.s e%1>0$ed 
b1I construction and repair 011erattona. 
Cl) No building or structure under con
struction shall be occupied in whole or 1n 
part until all exit faclllt.les required for 
the p11rt · occupied are completed and 
ready for use. 

<2> No existing building shall be occu
pied during repairs or alterations unless 
all existing exits and any existing fire 
protection are continuously maintained, 
or 1n lieu thereof other measures are 
taken which provide equivalent safety. 

(3> No flammable or explosive sub
stances or equipment for repairs or alter
ations shall be Introduced in a building 
of normally low or ordinary ha;,.ard clas-

36(b)(5) 

~lflcation while the building ls occupied, 
unless the condition of use and safe
guards provided are such as not to create 
any additional danger or handicap to 
egress beyond the normally permissible 
conditions in the building. 

Cd) Maintenance. (1) Every required 
exit, way of approach thereto. and way 
of travel from the exit into the street. or 
open space, shall be continuously main
tained free of all obstructions or 1mped1-
ment.s to !uil Instant use In the case of 
fire or other emergency. 

<2> Every aut.omatlc sprinkler system, 
flre detection and alarm system, exit 
lighting, fire door, and other Item of 
equipment. where provided, shall be con
tinuously in proper operPting condition. 

§ 1910.37 Means of egress, general. 

<a> Permissible erit components. An 
exit shall consist only of the approved 
components. Exit components shall be 
constructed as an Integral part of the 
building or shall be permanently affixed 
thereto. 

Cb) Protective enclosure of erits 
When an exJt Is protected by separation 
from other parts of the building the 
separating construction shall meet the 
following requlrements. 

(1) The separation shall have at least 
a I-hour fire resistance rating when the 
exit connects three stories or less. This 
applies whether the stories connected are, 
above or below the story at which exit 
discharge begins. 

<2> The separation shall have at lea.st 
a 2-hour fire resistance rating when the 
exit connects four or more stories, 
whether above or below the floor of ~
charge. It shall be constructed of oon
con1bustlble materials, and shall be 
supported by construction having at 
least a 2-hour fire resistance rating. 

(3) Any opening therein shall be pro
tected by an approved self-closing fire 
door. 

C4> OpeniogB 1n exit encl~ shall 
be confined to those neces.,ary for 
access to the enclosure from normally 
occupied spaces and for egress from the 
enclosure. 

cc> Width and capacitv of means of 
egress. < 1 > The capacity In number of 
persons per unit of exit width for ap
proved components of means of egress 
shall be as follows: 

(I) Level Egress Components <Includ
ing Class A Ramps) 100 persons. 

<II> Inclined Egress Components (in
cluding Class B Ramps> 60 persons. 

IIU) A r&,mp shall be deslgnat.ed as 
Class A or Class B In accordance with 
the following Table E-1: 

TABLE E- 1 

Cius A Clau B 

Width 44 ,ocbcs and 
irater 

Slope I 10 I¼ Inches In 
12 inches . 

Muimum hC1&ht No limit 
b<tween landin,s. 

30 to 44 inches. 

I¼ to 2 mchcs In 
12 inches. 

12 feet 

Ii , 

'"" 
<2> Means of egress shall be measure that 

In units of exit width of 22 inches. Frac 
tlons of a unit shall not be counted. e:11 
cept that 12 Inches added to one or mor 
full units shall be counted as one-hal! 
urut of exit width. 

<3> Units of exit width shall be m~ 
ured In the clear at the narrowest polL 
of the means of egress except that 
handrail may project l.nslde the meas 
ured width on each side not more than 
Inches and a stringer may project lnsld 
the measured width not more than 1 1 

Inches. An exit or exit auess door swing 
ing into an aisle or passageway shall no: 
·estnct the etrectlve width thereo! s 
E.nY •point during its swing t.o less tha. 
tne minimum widths hereafter specifie< 11 

Cd> Egre$J ca11acity and occur,ant loa<J• llre 
c 1, The capacity of means of egress to ale! 
any floor, balcony, tier, or other occuple lllll 
space shall be sufficient for the occupa.r .a 
load thereof. The occupant load shall t ,,, 

halt 
"l!L 
~ 

the maximum number of persons thE 
may be In the space at any time. 

C2> Where exits serve more than on 
floor, only the occupant load of eac 
floor considered lndJvtdually need b 
used In computing the capacity of th 
exits at that floor, provided that exi 
capacity shall not be decreased in th 
direction of exit travel. 

<e> Arrangement of erit8. When mol' 
than one exit 1s required from a story, a 
least two of the exits shall be remot 
from each other and so arranged as t 
minimJze any possibility that both ma 
be blocked by any one fire or other cmer 
gency condition. 

en Abcess to ents. < 1> Exits shall b 
so located and exit accesss shall be s 
arranged that exJts are readily access.I 
ble at all times. Where exits are not Im 
mediately accessible from an open floo 
area. safe and continuous pa.ssagewayr 
aisles, or corridors Jeadiilg directly t 
every exit and 60 arranged as t.o provtd 
convenie11t access for each occupant t 
at least two exits by separate ways o 
travel, except as a single exit or llmltet 
dead ends are permitted by other pro 
visions of this subpart, shall be ma.In 
talned. 

<2> A door from a room to an exit o. 
to a way of exit access shall be of tht 
side-hinged, swinging type. It shall sw1nJ 
with exit travel when the room ls occu, 
pied by more than 50 persons or used foi 
a high hazard occupancy. 

(3> In no case shall access t.o an exi 
be through a bathroom, or other roou 
subject to locking, except where the exi 
Is required to serve only the room sub, 
Ject t.o loclclng. 

(4) Ways of exit access and the door 
t.o exits to which they lead shall be s 
designed and arranged as t.o be cle&rl 
recognizable as such. Hangings or•drap 
erles shall not be placed over exit dooti 
or otherwise so located as to conceal o 
obscure any exit. Mirrors shall not b 
placed on exit doors. MJrrors shall not b 
placed 1n or adjacent to any exit In sucl 
a manner as to contuse the direction o 
exit. 

l i 
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<5> Exit access shall be so arranged 
~ .hat it will not be necessary to travel 
,. :.oward any area of high hazard occu
l· oancy 1n order to reach the nearest exit, 
r, mless the path of travel ls effectively 
· a lhlelded from the high hazard location 

:,y suitable partitions o:r other physical 
~· oarrters. 
n1 (6) The minimum width of any way 
1 :,f exit access shall in no case be less than 

~- !8 inches. Where a slngle way of exit 
15 \C0eSS \eads to an exit, tt.s capacity in 
dt ~rms of width shall be at least equal to 
~ ~ required capacity of the exit to which 
g, t leads. Where more than one way of 
tol !Xlt ercess leads to an exit, each shall 
at 1ave a width adequate for the number 
8JI ,r persons tt must accommodate. 
!II <g> E:rterior wars of ult acceu. Cl> 
Id. Access to an exit may be by meaus of any 
:or exterior balcony, porch, gallery, or roof 
led that conforma to the requirements of this 
ID~ leCUon. 
beJ <2) ,Exterior ways of exit access shall 
ul 1ave smooth, solld floors, substantially 

e~·,1, and shall have guards on the un
in!a mclosed sides. 
ICb <3> Where accumulation of snow or 
be ce ls likely because of the climate, the 
lhi :xtertor way of exit access shall be pro
~I .ected by a roof, unless it serves as the 
Ult· 1ole normal means of ac~ to the rooms 

,r spaces served, in which case it may 
' ,e assumed that snow and lee will be 

01 ·egularly removed in the course of nor
' 
1 nal occupancy. 

:0~ <4> A permanent, reasonably straight 
' lath of travel sh.all, be maintained over 
~1.he required exterior way of exit access. 
ier 

I 
l'here shall be no obstruction by rall-
ngs, barriers, or gates that divide the 

1 bel ,pen space into sections appurtenant to 
, soi ndividual rooms, apartments, or other 
~-, JSeS. Where the Assistant Secretary of 
Im· :.abor or his duly authorized representa-
1001 Jve finds the required path of travel to 
a)'.!,i >e obstructed by furniture or other mov
' to 1ble objects, he may require that they be 
1tdel tastened out ot the way or he may re
t tDI 1uire that railings or other permanent 
i o! >arrters be installed to protect the path 
!tell >f travel against encroachment. 
>ro-l (5) An exterior way ot exit access 
un· 1hall be so arranged that there are no ! lead ends in excess of 20 feet. Any un
t orl mclosed exit served by an exterior way 
the >f exit access shall be so located that no 
1inf >art of the exit extends past a vertical 
:cu·! >lane 20 feet and one-half the required 
1 
for ~dth of the exit from the end of and at 

1ght angles to the wa.y ot exit access. 
esll (6) A:llY gallery, balcony, bridge, porch 
OOlll lr other exterior exit access that projects 
eslt >eyond the outside wall of the bulldlng 
,ub- .lhaJl comply with the requirement.s of 

l!b1s section as to width and arrange
nent. 

I 
,e '° <h> Discharge from e:i:1ts. (1) All exits 
earif ,hall discharge directly to the street, or 
ltlP'i l:.o a yard. court, or other open space that 
1oot1 gives safe acce!t8 to a public way. The 
al ot !tleeb to which the exits discharge shall 
,1 lit 1>e of width adequate to accommodate 
ol bt ul persons leaving the bulldlng. Yards. 
sUrll ::ourts, or other open 111>aces to which 
)ll of exits discharge shall also be of adequate 

width and size to provide all persons 
leaving the bulldmg with N:6dy access to 
the street. 

<2> Stairs and other exits shall be so 
arranged as to m.ate clear the direction 
of egress to th.e street. Exit stairs that 
continue beyond the floor of discharge 
shall be interrupted at the floor of dis
charge by partitJorui, doors, or other et
f ective means. 

Cl> Hea4room. Means of egress shall 
be so designed and maintained as to pro
vide adequate headroom, but in no case 
shall the ceWng height be less than 7 
feet 6 inches nor any projection from the 
ceiling be less than 6 feet 8 inches from 
the floor. 

<J> Changes fn elevation. Where a 
means of egress is not substantially 
level, such differences in elevation shall 
be negotiated by stairs or ramps. 

Ck> Malntenance and workmamhfp 
<I> Doors, stairs, ramps, passages, signs, 
and all other components of means of 
egress shall be of substantial. rettable 
construction and shall be built or in
stalled in a workJI'lanllke manner. 

<2> Means of egress shall be cont!nu
ously rnaintained tree of all obstrucdorui 
or impediments to full instant use ln the 
case of fire or other emergency, 

( 3) Any device or alarm installed to 
restrict the improper use o! w exit shall 
be so designed and installed that It can
not, even 1n cases of !allure, lmpede or 
prevent emergency use ot such exit. 

<l> Furmshfngs and decorations. Ct > 
No furnJshlngs, decorations, or otber ob
jects shall be so placed ns to obstruct 
exits, a.cces..~ thereto, egress therefrom, 
or vislbllJty thereof. 

( 2) No furnishings or decorations of 
an exploolve or highly flammai::le cha.'"8C
ter shall be used in any 0<.c\lpancy. 

<m> Automatic SJ)Tfnlcler wstems.• hll 
automaUc sprinkler systems shaU be con
tinuously maintained 1n reliable oper
ating condlt.ion at all times, and such 
periodic inspect.ions and te.sts shall be 
ma.de as are necessary to assure proper 
maintenance. 

<n> Alarm and fire protection wstems. 
<I> Systems shall be under the super
vision of a resp,onstble per1SOD who shall 
cause proper tests to be made at weekly 
interval& and have general charge of all 
alteration., and add1Uona. 

<2> Plre alarm signaling equipment 
&ball be restored to service aa promptly 
as possible after each test or alarm. and 
shall be kept in normal condition tor 
open.tion. Equipment requiring rewind
ing or replenishing &ball be rewound or 
replenished as promptly as possible after 
each test or alarm. 

Co> Fire retardant paints. Plre retard
ant paints or solutions shall be renewed 
at such Intervals as necessaIY to maiD
taln•the neces.,ary flame retardant prop
erties. 

(p) CReaervedJ 
<q> Bzil marting, (1) Exit.a shall be 

marted by a readily vlstble sign . .Acce!S 
to mt.. aball be marked by reedlly vtal
ble sllP\S ln all ca.sea wnere the exit or 

way to reacb It 1s not lmmediatelY vtslble 
to the oceupants. 

(2) ADY door, passage, or stairway 
which ls neither an exit nor a way of exit 
l,CN'SS, and which ls so located or ar
ranged as to be llkelY to be mistaken 
for an exit, shall be identlfted by a sign 
read1nir "Not an Exit" or slmllar dest,
natton. or shall be ldentlfted by a stgn 
indicating Its actual character, such u 
"'l'o Be\aement," "Storeroom," "Linen 
Closet," or the like. 

<3> Every required sign Aes1gnat.tng an 
mt or way of exit access sbal1 be ao lo
cated and of aucb s17.e, color, and design 
as to be N'Bdlly vt.slble. No decorationa, 
f,1mh1blnp, or equtpment which impair 
vt.slbDJty of an exit atgn &ball be per
mitted. nor &ball there be any brightly 
Ulumtnat.ed atgn <for other than exit 
purposes>. dlsplay, or obJect 1n or near 
the llne of vtston to the required exit 
sign of such a character as to so detract 
attenUon from the exit sign that lt may 
not be noticed. 

<4> Eve17 wt aSgn shall be dlatlncUve 
1n color and shall provide contrast with 
decorations, interior ftnl•h, 01' ottM!t 
sllD,S. 

(5) A slJD readln• "Exit", or s1mllar 
desi,nation, with an arrow indJcatlll8 
the direction, shall be placed in ever:, 
location where the direction of travel 
to reach the nearest exit 1s not imme
diately apparent. 

<8> Eve17 exit atgn &ball be sultabq 
illuminated by a reliable llgbt source 
gtvtng a value of not less than '5-foot 
candles on the illuminated surface. Artl
ftclal lights giving illumination to exit 
sJgm other than the internally illumi
nated types shall have screens, d.lsca, 
or lenses of not less than 25 square 
inches area made o( translucent mate
rial to show red or other specifled desfe
nattng color on the side of the approach. 

(7) Each internally Wumlnat.ed exit 
sign shall be provtded in an occupancies 
where reduction ot normal Uturntnatlon 
l■ permJtted. 

(8> Every eXlt sign ·&ball have the 
word "Exit" in plalnly legible letters not 
leu than 6 inches high, with the prin
cipal strokes of lette.rs not less than 
three-fourths-inch wide. 

§ 1910.38 Specific mean, ol qreu re
qulremente by occupancy. [Re
aen-ed] 

§ 1910.39 Sowue ol etandarde. 
The entire subpart 1B promulgated 

from NPPA lOJ. i970, Lite Safety Code. 

i 1910.40 Standard.organlzationa. 
8peclftc standards of the following 

organization bave been referenced in 
thl■ subpart, Coples of the standards may 
be obtained from the tasulng organi
atlon: . 

National Flre Protection Association 
470 Atlantto Aftnue 
Boston. Me-~:h'usetts 02210 

[ §1910 .40 amended a t 40 F. R. 
18426, April 28 , 1975 .) 
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26 GENERAL INDUSTRY STANDARDS 

Subpart F-Powered Platforms, Man
lifts, and Vehicle-Mounted Work 
Platforms 

§ 1910.66 Powered plolforms for exterior 
building maintenonct", 

ca ) Deftnltl0113 applicable to tht, sec
tion-Cl> Angulated roping. A 5ystem of 
platform suspension In which the upper 
wire rope shesves or suspension points 
are clC'Ser to the plane of the bU1ldlng 
!ace than the correspond.Ing attachrne:1t 
points on the platform, thus causing the 
plat.form to press against the face of the 
bU1ldlng during lt.s vertical travel. 

<2> ANSI. American National Stand
ards Institute. 

(3) Babbitted fastenlnqs. Toe method 
of provtd.lng wire rope attachments In 
which the ends ot the wire strands are 
bent back and are held in a tapered 
socket by means of poured molten babbitt 
metal. 

<4> Brake-<ltsc tvpe. A brake In which 
the hold.Ing effect Is obtained by fric
tional resl.stance between one or more 
faces of discs keyed to the rotatlng mem
ber to be held and fixed d.lscs keyed to 
the staUonary or housing member (pres
sure between the ~ being applied 
axially). 

<5> Brak~elf-en£rufzin{I band tvpe. 
An easenttaJJ.y un1dlrect1onal brake In 
which the holdlni effect is obtained by 
the snubbing acUon of a flexible band 
wrapped about a cyllndrtcal wheel or 
drum affixed to the rotating member to be 
held, the connecU0113 and linkages being 
so arranged that I.be motion o! the brake 
wheel or drum will act to lncrease the 
tension or holding force of the band. 

<6> Brake--shoe t11pe. A brake ln 
which the hold.Ing effect L, obtalned by 
applying the direct pressure ot two or 
more segmental friction elements held to 
a stationary member again.st a cylindrical 
wheel or drum affixed to the rotating 
member to be held. 

(7) Bulldinq lace rollers. A specialized 
form o! guide roller designed to contact 
a portion ot the outer face or wall struc
ture of the bU1ld.lng, and to assist 1n 
stabilizing the operators' platform dur
ing vertical travel. 

<8> ContinnoUJ pre.,sure. Operation 
by means of button., or switches, any one 
o! which may be used to control the 
movement of the working platform or 
root car, only as long as the button or 
switch Is manually maintained in the 
actuating position. 

(9> Control. A system governing 
starting stopping, direction, accelera
tion, speed, and retardation of moving 
members. 

<10) Controller. A device or group of 
devices. usually contained In a single 
enclosure, which serves to control In 
some predetermined manner the ap
paratus to which It Is connectec.l. 

(11 > Electrica l qround. A conducting 
connection between an electrical circuit 
or equlpmen·t and the earth, or some 
conducting body which serves In pla.ce 
of the earth. 

66(a)(l) 

( 12) Guide roller. A rotating, bear
ing-mounted, generally cyllndrlcal 
member, operating separately or as part 
of a gulde shoe assembly, attached to 
the platform, and provtd.log rolling con
tact with bU1ldlng guldeways, or other 
bU1ldlng contact members. 

(13> Guide shoe. An assembly of roll
en.. sllde members, or the equivalent. 
attached as a wut to the operators' plat
form. and designed to engage with the 
bU1ld.lng members provtded tor the ver
tical guidance ot the operators· 
plat.form. 

<14) Interlock . A device actuated by 
the operation of 6ome other device with 
which It ls directly associated, to govern 
succeed.Ing operations of the .same or 
allied devices. 

(15) Operattnu device. A pushbutton, 
lever, or other manual device used to 
actuate a control. 

(16) Powered platform. F.qulpment to 
provide access to the exterior of a bU1ld
lng for maintenance. consisting of a sus
pended power-operated working plat
form. a. roof car, or other 8U81)enalon 
means. and the requisite operating and 
control devtcea. 

07) Rated load. Toe combined weight 
of employees, tools, equipment, and other 
material whJch the working platform ls 
designed and installed to 11ft. 

(18) Relar,, diredfon. An electrtcalb' 
energized contaotor responalve to an 
lnit.tating control clrcult.. which In turn 
causes a moving member to travel In a 
particular direction. 

< 19) Relay, potential for vertical 
travel. An electrically energized cont.ac
tor responsive to initiating control cir
cuit, which 1n tum controls the opera
tion of a movtng member ln both direc
tions. This relay usually operates 1n con
Junction with direction relays, as covered 
under the deflnltlon, "relay, direction." 

(20> Roof car. A structure tor the sus
pension of a worklng platform, provtdlng 
for Its horizontal movement to working 
positions. 

(21) Roof-powered platform. A pow
ered platform having the raising and 
lowering mechanism located on a roof 
car. 

(22) Self-powered platform. A pow
ered platfo1m having the raising and 
lowering mechanism located on the 
working platfo1m. 

(23) Traveling cable. A cable made up 
of electrical or communlcatlon conduc
tors or both, and providing electrical 
connection between the working plat
form and the roof car or other fixed 
point. 

(24) Weatherproof. Equipment so con
structed or protected that exposure to 
the weather will not ·1nterfere with its 
proper operation. 

(25) Working platform. The sus
pended structure arranged for verticai 
travel whlch provides access to the ex
terior of the bulld.lng or structure. 

(26) Yield po(nt. The stress at which 
the material exhibits a permanent set 
of 0.2 percent. 

(27) Zinced fastenings. The mett.ot 
of providing wire rope attachments 11 
which the splayed or fanned wire end 
are held In a tapered socket by mean· 
of poured molten zinc. 

Cb) General requirements-CI> Ap 
lication. (i) This section establlshe 
safety requirements for the design, con 
structlon, Installation, operation, main 
tenance, inspection, and use of power, 
operated platforms for exterior buUd 
Ing maintenance. The requirements o 
this section do not apply to temporar: 
equipment used for construction work 
or to devices which are raised and low 
ered manually. 

1 ii> Toe purpose of this standard L 
to provide for the safety of life and 11ml 
of users of exterior powered platforms• 
as well as of others who may be exposed 
The equipment described in this sectioP 
Is intE'nded for use by one or more work• 
men who are engaged 1n exterior work 
such as window cleaning, caulking 
metal-polishing, and general exterlo1 
building maintenance or repairs. 

< 21 Existing and new equipment. Tol: 
section applies to all powered platfon:ru 
installed subsequent to the effective dau 
of these regulations with the exception 
of powered platforms installed for emer
gency purposes. 

c 31 Design requirements. AU new pow
ered platforms for exterior bU1ldlng 
maintenance purchased and used after 
the effective date of these. regulations 
shall meet all of the design, construction. 
installation, and maintenance require
ments of Part n and Ill of the "Amer
ican National Standard Safety Re
qulrements for Powered Platforms for 
Exterior Bullding Maintenance ANSI 
Al20.1-1970" and of this section. Refer
ence shall be made to appropriate parts 
of ANSI Al20.l-1970 for detail specifi
cations for equipment and special 
Installations. 

, 4 1 Li11.itation. Toe requlremen ts of 
this section apply only to electric pow
ered platfonns. It ls not the Intent of 
this section to prohibit the use of other 
types of power. Installation of powered 
plat.!01-ms using other types of power is 
permitted, provide<' such platforms have 
adequate protective devices for the type 
of power used, and otherwise provide for 
reasonable safety of Ufe and limb to users 
of equipment and to others who may be 
exposed. 

<Sl Types of powered platforms. <1> 
For the purpose of applying this stand
ard, powered plat.forms are divided Into 
two basic types, Type F and Type T. 

CU> 'Powered platforms designated as 
Type F' shall meet all the requirements in 
Part n of ANSI Al20.l-1970, An1erican 
National Standard Safety Requirements 
for Powered Platforms for Exterior 
Bulldlng Maintenance. A basic require
ment of Type F equipment is that the 
work platform Is suspended by at least 
four wire ropes and designed so that !all
ure of any one wire rope will not substan
tially alter the normal position of the 
working platform. Another basic require-
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nent of Type F equipment 1s that only 
1ne layer of hoisting rope is permitted 
:>n winding drums. TYPe F powered plat
rorms may be either roof-powered or 
,eU-powered. 

<ill> Powered platforms designated as 
-r,,pe T shall meet all the requiremen~ in 
Part m of ANSI A120.1-19'10 Amencan 
National Standard Safety Requirement 
for Powered Platforms for Exterior 

· Building Maintenance. A basic require
ment of Type T equipment ls that the 
working platform is suspended by at 
least two wire ropes. Failure of one wire 
rope would not permit the working plat
form to fall to the ground, but would up
set its normal Po,Sition. The employer 
shall require employees working on Type 
T equipment to wear safety belts, which 
are attached by lifelines to either the 
working platform or the building struc
ture. Type T powered platforms may be 
either roof-powered or self-powered. 

<1v> The requirements of this section 
r-;:;;,ly to powered platforms with wind
ing drum type hoisting machines. It is 
not the intent of this section to prohibit 
powered platforms using other types of 
hoisting machines such as, but not limlt
ed to, traction drum hoisting machines, 
air powered machines, hydraulic pow
ered machines, and internal combustion 
machines. Installation of powered plat
forms with other types of hoisting ma
chines is permitted, provided adequate 
protective devices are used, and pro
vided reasonable safety of life and limb 

, to users of the equlpment and to others 
who may be exposed is assured. 

<c> Type F powered platforms-<1> 
Roof car, general. (1) A roof car shall be 
provided whenever it is necessary to 
move the working platform horizontally 
to working or storage positions. 

<11) The maximum rated speed at 
which a power traversed roof car may be 
moved 1n a horizontal direction shall be 
50 feet per minute. 

<2> Movement and f)Ositioning of roof 
car. <i, Provision shall be made to pro
tect against having the roof car leave the 
roof or enter roof areas not designed for 
travel. 

<ii> The hortzontal motion of the root 
cars shall be positively controlled so as 
to insure proper movement and pos1-

r tioning of the roof car. 
Clli> Roof car positioning devices shall 

be provided to insure that the work.Ing 
platform is placed and retained in 
proper position for vertical travel and 
during storage. 

<iv> Mechanical stops shall be pro
D vided to prevent the traversing of the 

roof car beyond its normal llmlts of 
i travel. such stops shall be capable of 
~ withstanding a force equal to 100 per-
~ cent of the inertial effect of the roof 
s car in motion with traversing power 
r applled. 

<v> <a> Th~ operating device of a 
e power-operated roof car for traversing 
.~ shall be located on the roof car, the 

work1ng plaUorm, or both, and shall be 
of the continuous pressure weather

e proof electric type. If more than one OP-
erat!ng device Is provided, they shall be 

so arranged that traversing is possible 
only from one operating device at a 
time. 

<b> The operating device shall be so 
connected that it is not operable unW: 

(1 > The working platform Is loca~ 
at its uppermost position of travel anu 
is not in contact with the building face 
or fixed vertical guides in the face of 
the building; and 

(2) All protective devices and inter
locks are in a position for traversing. 

<3> Roof car stabflit11. Roof car sta
bility shall be determined by either sub
division Ci> or (11) of this subparagraph, 
whichever is greater . 

( 1) The roof car shall be continuously 
stable, considering overturning moment 
as determined by 125 percent rated load, 
plus maximum dead load and the pre
scribed wind loading. 

CU> The root car and its anchorages 
shall be capable of resisting accidental 
over-tensioning of the wire ropes sus
pending the working platform and this 
calculated value shall include the effect 
of one and one-half times the value. For 
this calculation, the simultaneous effect 
of one-half wind load shall be included, 
nnd the design stresses shall not exceed 
those referred to In paragraph Cb> (3) of 
this section. 

(iii) If the load on the motors is at 
any time in excess of three times that 
required for lifting the working platform 
with its rated load, the motor shall stall. 

(4) Access to the roof car. Safe access 
to the roof car and from the roof car to 
the working platform shall be provided. 
I! the access to the roof car at any point 
of its travel ls not over the roof area or 
where otherwise necessary for safety, 
sell-closing, self-locking gates shall be 
provided. Applicable provisions of the 
American National Standard Safety Re
quirements for Floor and Wall Openings, 
Railings and Toeboard, Al2.l-1967, shall 
apply. 

<5> Means for maintenance, repair, 
and storage. Means shall be provided to 
run the root car away from the roof pe
rimeter, where necessarY, and to provide 
a safe area for maintenance, repairs, and 
storage. Provisions shall be made to se
cure the machine in the stored position. 
For stored ma.chines subject to wind 
forces. see special design and anchorage 
requirement.& for "wind forces" in Part 
II, section 10.5.1.1 of ANSI Al20.l-1970, 
American National Standards Safety Re
quirements tor Powered Platforms for 
Exterior Building Maintenance. 

(6) General requirements for working 
platforms. The working platform shall be 
al girder or truss construction and shall 
be adequate to support its rated load 
under any PoSition of loadJng, and com
ply with the provisions set forth in sec
tion 10 of ANSI Al20.l-1970, American 
Nation&! Standard Safety Requirements 
for Powered Platforms for Exterior 
Building Maintenance. 

(7) Load rattng plate. Each working 
platform shall bear a manufacturer's 
load rat.Ing plate, conspicuously posted: 

stating the maximum permisSible rated 
load. Load rating plates shall be made 
of noncorrosive material and shall have 
letters and figures stamped, etched, or 
cast on the surface. The minimum height 
of the letters and figures shall be one
fourth inch. 

<8> Minimum stze. The working plat
form shall have a minimum net width of 
24 inches. 

<9> Guard ratls. Working platforms 
shall be furnished with permanent guard 
rails not less than 36 inches high, and 
not more than 42 inches high at the front 
(building side>. At the rear, and on the 
sides, the rail shall not be less than 42 
inches high. An intermediate guardrail 
shall be provided around the entire plat
form between the top guardrail and the 
t.oeboard. 

(10> Toeboclrds. A 4-inch toeboard 
shall be provided along all sides of the 
working platform. 

(11) Open spaces between guardratu 
and toeboards. The spaces between the 
intermediate guardrail and platform 
toeboa.rd on the building side of the 
working platform, and between the top 
guardrail and the toeboard on other sides 
of the platform, shall be filled with 
metallic mesh or similar material that 
will reject a ball 1 inch in diameter. The 
installed mesh shall be capable of with
standing a load of 100 pounds applied 
horizontally over any area of 144 square 
in.ches. If the space between the platform 
and the building face does not exceed 8 
inches, and the platform is restrained 
by guides, the mesh may be omitted on 
the front side. 

{12> Flooring. The platform flooring 
shall be of the nonskid type, and if of 
open construction, s.hall reject a o/tc
inch diameter ball, or be provided with 
a screen below the floor to reject a %0-
lnch diameter ball. 

(13) Access gates. Where access gates 
are provided, they shall be sel!-closing 
and self-locking. 

{14) Operating device for vertical 
movement of the working platform. Ci> 
The normal operating device !or the 
workJng platfonn shall be located on the 
working platform and shall be of the 
continuous pressure weatherproof elec
tric type. 

<11> The operating device shall be 
operable only when all electrical pro
tective devices and interlocks on the 
working platform are in PoSitlon for 
normal service, and the roof car, if pro
vided, is at an established operating 
point. 

{15) Emerge11,cy electric operative de
vice. (1> In addJtlon, on roof-powered 
platforms, an emergency electric operat
ing device shall be provided near the 
hoisting machine for use in the event 
of failure of the normal operating device 
tor the work1ng platform, or failure of 
the traveling cable system. The emer
gency operating device shall be mounted 
in a locked compartment and shall have 
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a legend mounted thereon reading: "For 
Emergency Operation Only, Estab}lsh 
Communication With Personnel on 
Working Platform Before Use." 

<ll> A key !or 1.!lllocklng the compart
ment housing the en1ergency operating 
device shall be mow1ted in a break-glass 
receptacle located near the emergency 
operating device. 

<16) Manual cranking for emerge71C11 
operation. Emergency operation of the 
main drive machlne may be provided to 
allow manual crank.Ing. Th.ls provision 
for manual operation shall be designed 
so that not more than two persons will 
be required to perform this operation. 
The access to this provision shall Include 
a means to automatically make the ma
chine .Inoperative electrically whll
under the emergency manual operation. 
The design shall be such that the emer
gency brake Is operative at or below 
governor tripping speed during manual 
ODeration. 

<17> Arrangement and guarding of 
hoisting equipment. (I) Hoisting equip
ment shall consist of a. power-driven 
drum or drum contained .In the roof car 
(roof-powered platforms) or contained 
on the wo1klng platform (self-powered 
platform>. 

Cil) The hoisting equir,ment shall be 
power-operated in both up and down 
directions. 

(ill> Guard or other protective de
vices shall be Installed wherever rotat
ing shafts or other mechanisms or gears 
may expose personnel to a hazard. 

<iv> Friction devices or clutches shal! 
not be used !or connecting the main 
driving mechani$m to the drum or 
drums. Belt- or chain-driven machines 
are prohibited. 

US> Hoisting ,notors. Ci) Hoisting 
motors shall be electric and of weather
proof construction. 

(ll) Hoisting motors shall be In con
formance \\-ith applicable provisions of 
subparagraph C22> of this paragraph, 
Electrical wiring and equipment. 

UU> Hoisting motors shall be directly 
connected to the hoisting machinery. 
Motor couplings, if used, shall be of steel 
construction. 

09> Brakes. The hoisting machlne<s> 
shall h ave two Independent braklng 
means, each designed to stop and hold 
the working platform with 125 percent 
of rated load. 

<20) H oisting r opes a,id r ope connec
tions. CD Working Platforms shall be sus
pended by wire ropes of either 6 x 19 or 
6 x 37 classification, preformed or non
preformed. 

(ii)-Revoked 

CUD The mlnlmum factor o~ safety 
shall be ten, and shall be calculated by 
the following formuia: 
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SX N " = - w-

where 
S = Manutacture:-'i, rated break Ing 

strength of one rope. 
N = Number ot ropes under lolld. 
W=Maxlmum static load on (1.11 ropes with 

the platform and tt.s rated load at 
any point of Its travel. 

(iv> Hoisting ropes shall be sized to 
conform with the required factor of 
safety, but in no case shall the size be 
Jess than five-sixteenths-inch diameter. 

<v> \Vindlng drums shall have at least 
three turns of rope remaining when the 
platform has landed at the lowest possi
ble point of its travel. 

Cvl > The lengthening or repalrh'u7 of 
wire rope by the join.Ing of two or ore 
lengths ls prohibited. 

<vii> The nondrum ends of the 1 Ast
Ing ropes shall be provided with indi
vidual shackle rods which will permit 
Individual adjustment of rope lengths, lf 
required. 

(vUI) Reverse bends In rope arrange
ment shouid be avoided. More than two 
reverse bends in each rope is prohU ted. 

C21) Rope t.ag data. <1> A metal data 
tag shall be securely attached to one of 
the wire rope fastenings. This data tag 
shall bear the following wire rope data: 

<a> The diameter In lnches. 
(b> Construction classification. 
Cc) Whether nonpreformed or pre

formed. 
Cd) The grade of material used. 
Ce> Toe manufacturer's rated break

ing strength. 
Cf ) Name of the manufacturer of the 

rope. 
<g> The month and year the rope., 

were installed. 

{h)-Revoked 

(ii) and (iii)-Revoked 

(22) Electrical wiring and equipment. 
CD All electrical equipment and wir-

ing shall conform to the requirements of 
the NntimlAI Electrlral Code, NFPA No. 
i0-197 J; ANSJ. Cl -1!171 (Rev. of Cl- l!l t,81: 
except as modified by ANSI Al20.l-1970 
"American National St.and:i.rd Safety 
Requirements for Powered Platforms for 
Exterior Building Maintenance." For 
detail design specifications for electrical 
equipment, see Part 2, ANSI Al20.l- 1970 

(ii) All motors and operation and con
trol equipment shall be supplied from 
a single power source. 

<iii) The power supply for the pow
ered platform shall be an Independent 
circuit supplied through a fused dis
connect switch. 

<iv> Electrical conductor parts or the 
power supply system shall be protected 
against accidental contact. 

<v) Elect1·ical grounding shall be 
provided. 

<a> Provision fo r electrical ground
Ing shall be included with the power
:.upply system. 

Cb) Controller cabinets, motor frames, 
!1olstlng machines, the working platform, 
roof car and roof car track system. and 

n oncurrent carrying parts of electrics 
equipment. where provided, shall b 
grounded. 

<c> The controller. where used, shak 
be so designed and installed that a sing! 
ground or short circuit will not preven 
both the normal and final stoppiru 
device from stopping the workiru 
platform. 

Cd ) Means shall be provided on th 
roof car and working platform fo 
grounding portable electric tools. 

Cei The working platform shall b 
grounded through a grounding connec 
Uon in a traveling cable. Electrlcall: 
Powered tools utilized on the workinr 
platform shall be grounded. 

:t 
1C 

• ... 

<vi) Electrical receptacles located 01 •"J:l 
the roof or other exterior location shat 11' 
be of a weatherproof type and shall b1• .·l1t 
located so as net to be subject to contac· 
with water or accumuiated snow. Thi 11:e 
receptacles shall be grounded and the 
electric cable shall include a groundin@ 
conductor. The receptacle and plug shaL. 
be a type designed to avoid hazard tc 
persons inserting or withdrawing thE 
plug. Provision shall be made to prevent 
application of cable strain directly tc 
the plug and receptacle. 

'vii> Electric runway conductor sys
tems shall be of the type designed fot 
use in exterior locations and shall b& 
located so as not to be subject to con
tact with water or accumulated snow 

Toe conductors, collectors, and discon
necting means shall conform to the 
same requirements as those for cranes 
and hoists in Article 610 of the National 
Electrical COde, NFPA 70-1971; ANSI 
Cl-1971 (Rev. of Cl-1968). A grounded 
conductor shall parallel the pawer con
ductors and be so connected that it can
not be opened by the disconnecting 
means. The system shall be designed to 
avoid hazard to persons 1n the area. 

Cvlli> Electrical protective devices and 
interlocks of the weatherproof type shall 
be provided. 

Cix> Where the installation Includes a 
roof car, electric contact<s> shall be pro
vided and so connected that the operat
ing devices for the work.Ing platform 
shall be operative only when the roof car 
Is located and mechanically retained at 
an established operating point. 

<x> Where the powered platform in
cludes a power-operated roof car, the 
operating device for the roof car shall be 
Inoperative when the root car ls me
chanically retained at an established 
operating point. 

Cxi> An electric cont.act shall be pro
vided and so connected that it will cause 
the down direction relay !or vertical 
travel to open if the tension in the 
traveling cable exceeds safe limits. 

<xll> An au tomatic overload device 
shall be provided to cut off the electrical 
power to the circuit In all hoisting mo
tors for travel In the up direction, should 
the load applied to the hoisting ropes at 
either end of the working platform ex
ceed 125 percent of its normal tension 
with rated load, as shown on the manu-
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~ acturer's data plate on the working 
:e ,lat!orm. 

<xiii> An automatic device shall be 
U ,rovided for each hoisting rope which 
le V'lll cut olf the electrical power to the 
ii 1oisting motor or motors in the down 
II Urection and apply the brakes if any 
~ 101sting rope becomes slack. 

I! <xiv> Upper and lower directional 
>r lnlit devices shall be provided to prevent 

he travel of the working platform 
>e ,eyond the normal upper and lower Um
:-~ ts of travel. 
~1 1 xv> Operation of a directional limit 
Ii levice shall prevent further motion in 

, he appropriate direction, if the normal 
1n, irnit of travel bas been reached. 
~ 1xvl> Directional limit devices, if 
ie lrlven from the hoisting machine by 
ct hains, tapes, or cables, shall lncorpo-
1e ate a device to disconnect the electric 
1e 1ower from the hoisting machine and 
is .pp}y both the primary and secondary 
ill >rakes in the event of failure of the drlv
to r•imeans. 
ie <xvlt> Pinal terminal stopping de-
nt rices of the working pl1itform: 
to (a) Pinal terminal stopping devices 
s- 'or the working platform shall be pro-
01 rtded as a secondary means of prevent
be ng the working platform from over
n· .raveling at the terminals. 

Cb> The device shall be set to function \f. 
111 close to each terminal landing as 

D• ,ractical. but in such a way that under 
ile 1ormal operating conditions it will not 
es unction when the working platform 1S 
al . topped by the normal terminal stopping 
SI levlce. 
ed Cc> Operation of the ftnal terminal 
n· 1topping device shall open the potential 
n• -elay for vertical travel, thereby dl.Scon
Df nectlng the electric power from the holst
w ng machine, and applying both the pri-

mary and secondary brakes. 
id Cd> The final terminal stopping device 
ill !or the upper Umlt of travel shall be 

mounted so that it is operated directly by 
,a the motion of the working platform 
O· lt.,elf. 

~ <xviii> Emergency stop switches shall 
>e proVlded 1n or adjacent to each oper

ar ~Ung device. 
at (xix) Emergency stop SWitches shall: 

(a> Rave red operating buttons or 
n· 1andles. 
Ile Cb> Be consplcuouslY and perma-
be '1ently marked "Stop". 
e- Cc) Be the manually opened and man-
ed .1ally closed type. 

Cd> Be posltivelY opened with the 
0• )pening not solelY dependent on springs. 
: (xx> The manual operation of an 

tmergency stop switch associated with 
ne m operating device for t.he working plat

Corm shall open the potential relay for 
1ert1cal travel. thereby disconnecting the 

[ct ~lectric power from the hoisting machine 
:,I ind applylng both the primary and sec-
10· )ndary brakes. 
tld <xxi) The manual operation of the 
at emergency stop switch assoclated with 
~- the operating device for a power-driven 
,on roof car shall cause the electrical power 
1u· to the traverse machine to be inter-

rupted, and the traverse IW\chlne brake 
to apply. 

(23) Requirements for emergency 
communications. (D Communication 
equipment shall be provided for ea.ch 
powered platform for use In an emer
gency. 

(11) Two-way communication shall be 
estal>lished between personnel on the 
roof and personnel on the stalled work
ing platform before any emergency oper
ation of the working platform ts under
taken by personnel on the roof. 

(111) The equipment shall permit two
way voice communication between the 
working platform and 

(a) Designated ·personnel continu- . 
ous}y available while the· powered plat
form ts in use; and 

(b> Designated personnel on roof
pawered platforms, undertaldog emer
gency operation of the work:Jng platform 
by means of the emergency operating de
vice located near the hoisting machine. 

CJv> The emergency communication 
equipment shall be one of the following 
types: 

<a> Telephone connected to the cen
tral telephone exchange system; or 

Cb> Telephones on a limited system or 
an approved two-way radio sYStem, pro
vided designated personnel are avallable 
to receive a message during the time the 
powered platform is in use. 

Cd) Type T powered platforms-Cl> 
Roof car. The requirements of para
graphs Cc> (1) through Cc> <S> of this 
section shall. apply to Type T powered 
platforms. 

(2) Working platform. The require
ments of paragraphs (c> C6) through 
<c> (16) of this section app}y to Type T 
powered platforms. 

Ci) The working platform shall be sus
pended by at least two wire ropes. 

<ii> The maximum rated speed at 
which the working platform of self
powered platforms may be moved in a 
vertical direction shall not exceed 35 feet 
per minute. 

(3> Hoisting equipment. The require
ments of paragraphs <c> Cl 7> and ll8) of 
this section shall apply to Type T pow
ered platforms .. 

<4> Brakes. Brakes requirements o! 
paragraph Cc> Cl9> cf this section shall 
apply. 

<5> Hoisting ropes and rope connec
tions. Cl) Paragraph <c> (20) <D through 
< vD and <viii l o! this section shall 
app}y to type T powered platforms. 

Cl!> Adjustable shackle rods .in sub
paragraph <c> (20) (vii> of this section 
shall apply to type T powered platforms 
If the working platform is suspended by 
more than two wire ropes. 

(6) Electrical wiring and equipment. 
CD The requirements of paragraph 
<c> (22) (l) through <vi> of this section 
shall apply to type T powered platforms. 
"Circuit protection llmitatlon:· "pow
ered platform electrical service system:· 
all operating services and control equip
ment shall comply with the speclflca-

tlons contained in Part 2, section 26, of 
ANSI Al20.l-19'10. 

CU> For electrical protective devices 
the requirements of paragraph (c) (22) 
Cl) through (viii) of this section shall 
apply to type T powered platfonns. Re
quirements for the ·•circuit potential lim
itation" shall be in accordance with the 
specifications contained in Part 2, sec
tion 26. of ANSI A120.l- 1970. 

(7) Emergency communications. All 
the requirements of paragraph Cc) (23) 
of this section shall apply to type T pow
ered platforms. 

(8) Safety belts and lifelines. Cl) Each 
employee on the working platform of 
type T powered platforms shall be pro
vided with a safety belt with means for 
attachment to a lifeline on the roof or 
to the working platform. It ls recom
mended that safety belts. lines and other 
components, including fasteninl!" means 
and anchorages to the working platform, 
building. or structure, be capable of 
withstanding a static load of 4.000 pounds 
without damage or permanent deforma
tion of any part. 

(ii' Fastening devices should be of the 
self-closing type, equipped with a lock
ing device t.o prevent accidental opening 
of the fastening devtce. 

<,1i > Harness-type belts are recom
mended. If body-type belts are used. it 
is recommended that the portion of the 
belt bearing on the front 

0

0! the wearer's 
body have a minimum width of 3 inches. 

<iv) It is recommended that the line 
used to connect the belt to the plat.form. 
or to a lifE>llne attached to the building, 
have a maximum length of 5 feet. 

Ce> ln..~pection..~ a"ld tests-Cl) Inspec
tions and tests of new installations and 
alterations. All powered platform instal
lations shall, on their completion. and 
before being placed ln service. be sub
jected to an acceptance test In the field 
to determine that all parts of the instal
lation conform to applicable rE>Quire-
ments 01 this standard, and that all 
safety and operating equipment func
tions as required. A similar inspection 
and test shall be made following a major 
alteration to an existing Installation. 

(2) Periodic inspections and tests. 
Each installation shall undergo a peri
odic inspection and test at least even· 
12 months. All parts of tlie equipment 
shall be inspected, and where necessary. 
tested to drtermine that they are 1n safe 
operating .-ondition. 

(3) Maintenance in..~pecttons and 
tests. Each installation shall undergo a 
maintenance inspection and test every 30 
days, except where the cleaning cy<"le ls 
less than 30 days such Inspection and 
trst shall be made prior to each clean
ine: cycle. The results of these Inspections 
and tests i::hall be recorded In a log v.·hich 
Is available for review by the Assistant 
Secretary o! Lal,or or his designated rep
rescntati\"e. F.ac-h log entry shall include 
the date of the in~pect.iC1n or test and 
shall be si!?ned by the person making the 
inspect1C1n or tei:t. 
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< 41 Sprrial inspection of governors 
and secondary b:-ake~. Cl' Special inspec
tions nnd test..~ of the governor and sec
ondary braking system shall be made at 
Intervals not excreding l year. 

Ci!) The Inspection and test shall In
clude a verification that the initiating 
device for the secondary breaking oper
ates at the proper overspeed. 

11lil If adC'Quate tests cannot be per
ronned In the field, the Initiating device 
m'.\y be removed from the powered plat
form and sent to a shop equlppec to make 
such a test. 

Ovl The Inspection shall Include a 
vertflcatlon of the proper functioning or 
the secondary brnke. If an adequate test 
cannot be performed In the field, the 
hoisting machine may be removed from 
the building and sent to a shop equipped 
to make such a test. 

<v> If any hoisting machine or initl
a tl'1g device for th(' secondary brake sys
tem ls removed from the building for 
testing, all reinstalled and directly re
lated comronents shall be reinspected 
prtor to rctuminit the powered platform 
installation to service. 

<5> Adverse weather. The operation of 
powered platforms du1ing severe adverse 
weather conditions Is prohlblled. 

C6> Maintenance. <D Required main
tenance. All parts of equipment on which 
safe operation depends shall be main
tained In proper working order so that 
they perform the function for which they 
are intended. 

CID Broken or worn parts, worn switch 
contacts, brushes. and short flexible con
ductors of electrical devices, which may 
interfere with safe operation. shall be re
placed promptly. Electrical receptacles 
and plugs shall be replaced promptly 
when wom or damaged. All electrical 
connections shall be kept tight. 

(111) Components of the electrical serv
ice system and traveling cables shall be 
replaced when damaged or substantially 
abraded. 

<Iv> Gears, shafts, bearings, brakes, 
and hoisting drums shall be maintained 
In proper allnement. Gears shall be re
placed promptly when there Is evidence 
of appreciable wear. 

(7) Cleaning. (I) Controller contact.ors 
and relays shall be kept clean and free 
from dirt. 

(11> All o~her parts ~hall be kept clean, 
If their proper functioning would be af
fected by the presence of dirt or other 
contaminants. 

(8) Periodic reshackling of hoiSting 
ropes. The hoisting ropes shall be re
shackled at the nondrum ends at inter
vals not exceeding 24 months. In re
shackling the ropes, a sufficient length 
shall be cut from the end of the rope to 
remove damaged or fatigued portions. 

<9> Making safety devices ;1 operative. 
No person shall at any tlmt make any 
required safety device or electrical pro
tective device Inoperative, except when 
necessary during tests, Inspections, and 
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maintenance. Irnmed1ately upon comple
tion of such test. inspections, and main
tenance, the devices shall be restored to 
their normal operating ronditlon. 

00> Damaged rope. Wire ropes shall 
be. replaced whenever there are six or 
more broken wires In any one lay of the 
wire rope, or whenever the ropes are 
damaged or in a deteriorated condition. 

Cll) Roof track svstem. Roof track 
systems, tiedowns, or similar equipment. 
if provided, shall be mah,tained in proper 
working order so that they perform the 
function for which they are intended. 

<12> Building face guiding members. 
T-ralls, Indented mullions, or equivalent 
gwdes located in the face of the buUdin&, 
if provided, shall be maintained in proper 
working order so that they perform the 
function for which they are Intended 
Brackets for cable sta blllzers, if provided, 
shall similarly l>e maintained in proper 
worldng order. 

§ 1910.67 V~hicl«--mount<-d elc,·ating and 
rototing work platforms. 

Ca> Definitions applicable to this sec
tion-, l > Aerial device Any vehicle
mounted device, telescoping or articu
lating, or both, which Is used to position 
personnel 

<2> Aerial ladder. An aerial device 
consisting of a single- or multiple-section 
extensible ladder. 

(3) Articulating boom platform. An 
aerial device with two or more hJnged 
boom sections. 

C4> Extensible boom platform. An 
aerial device <except ladders> with a tele
scopic or extensible boom. Telescopic 
derricks with personnPI platform at
tachments shall be considered to be ex
tensible boom platforms when used with 
a personnel platform. 

<5> Insulated aerial device. An aerial 
device designed for work on energized 
lines and apparatus. 

<6> Mobile unit. A combination of an 
aerial device, its vehicle, and related 
equipment. 

<7> Platform. Any personnel-carrying 
device <basket or bucket) which Is a 
component of an aerial device. 

<8> Vehicle. Any carrier that ls not 
manually propelled. 

<9> Vertical tower. An aerial device 
designed to elevate a platform In a sub
stantially vertical axis. 

types of vehicle-mounted aerial dev 1l 
u.sed to elevate persow1el to joos 
above ground: <I> Extensible boom p -
forms. ,111 aerial ladders. (ill) artlcul -
ing boom platforms, livJ vertical tow ;, 
and <v> a combination of any o! r 
above. Aerial equipment may be mad< f 
metal, wood. fiberglass reinforced pl -
tic <FRP, . or other material: may i 
powered or manually operated: and ~ 
deemed to be aerial !Hts whether or t 
they are capable of rotating about a s1 . 
stantially vertical axis. 

<21 Aerial lifts may be "field mo . 
fled" for uses other than those int.enc I 
by the manufacturer, provided the mo . 
flcatlon has been certified in writing · 
the manufacturer or by any other equ . 
alent entity, such as a nationally rec<~ 
nlzed testing laboratory, to be in cc 
formlty with all applicable provlslons 
ANSI A92.2-1969 and this section. a 
to be at least as safe as the equipmE 
was before modification. 

<3> The requirements of this sect! 
do not apply to firefighting equlpme 
or to the vehicles upon which aerial o 
vices are mounted, except with respect 
the requirement that a vehicle be 
stable support for the aerial device 

<4> When operating aerial lifts pro 
imate to. under, over, by or near elect1 
power lines, the requirements of tJ
paragraph <b> <4> shall apply. 

Cl> The following clearances shall 
maintained: 

<A> For lines rated at 50kV or less, tl 
minimum clearance between the lin 
and any part of the aerial lift shall 1 
at.least 10 feet: 

IB) When the lines are rated in exce: 
of 50 kV, the minimum clearance b• 
tween the lines and any part of ti 
aerial lift shall be at least 10 feet plus o 
incb for each kilovolt In ex<'ess of 60k' 
or twice the length of the line lnsulato 
but never less than 10 feet; 

<C> tt>e requirements set forth I 
paragraph (b) (4> O> of this section d 
not apply <1) where the work is per 
formed from an aerial device insulate 
for ,the work, and the work is performe 
by either telecommunications employee: 
line-clearance tree-trtmming employee: 
or electric utWty employees; or (2 
where the electric power transmissfo 
or dlstributlon lines have been de-ener 
glzed and visibly grounded at the p0in 
of work, or where insulating barriers, no 
a part of or an attachment to the aerie 
lift. have been erected to prel'ent phys 
lea! contact with the lines. 

CU> Proximity warning devices may b• 
used, but not in lieu of meeting the re• 
quirements contained In paragraph <b 
c 4) CD of this section. 

CUD The owner of the lines or his au• 
thorlzed representative shall be notiflec 
and provided with all pertinent Informa
tion before the commencement of opera
tions near electrical lines. 

<b> General requirements. (1) Unless 
otherwise provided in thJs section, aerial 
devices <aerial lifts> acquired on or 
after July 1, 1975, shall be designed and 
constructed in conformance with the 
applicable requirements of th~ American 
NaUonal Standard for "Vehicle Mounted 
Elevating and Rotating Work Plat
forms," ANSI A92.2-1969, including ap
pendix. Aerial lifts acquired for use be
fore July 1, 1975 which do not meet the 
requirements of ANSI A92.2-1969, may 
not be used after July 1, 1976, unless they 
shall have been modified so as to con
form with the applicable design and con
struction requirements of ANSI A92.2-
1969. Aerial devices include the following 

Clv> Any overhead wire shall be con
sidered to be an energized line until the
owner of the line or bis authorized rep
resentative states that it is deenerglzed. 
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<c) Specific requirements-<U Lad
dtr trucks and tower trucks. Before the 
truck is moved for highway travel, aerial 
ladders shall be secured in the lower 
traveling pasition by the locking device 
above the truck cab, and the manually 
-operated device at the base of the lad.
tier. or by other equally effective means 
<e.g., cradles which prevent rotation of 
the ladder in combination with Positive 

1 acting linear actuators>. 
I (2) Extensible and articulating boom 

platforms. <1> Lift controls shall tie tested 
each day prior to use to determine that 

I such controls are in safe working con-
: dition. 
I Cil) Only trained persons shall oper-
: ate an aerial lift. 
1 <iUl Belting off to an adjacent pole, 
I structure, or equipment while working 
: !rom an aerial li!t shall not be per
t mitted. 
I Clv) Employees shall always stand 
r fum1y on the floor of the basket, and 

!!hell not sit or climb on the edge of the 
1 basket or us~ planks, ladders, or other 
o devices for a work position. 
I <v> A bodY belt shall be worn and a 

equipment manufacturer or equivalent 
entity shall be considered an equivalent 
test for the purpase of this paragraph 
Cc> (3). 

(4) Bursting safety factor. All critical 
hydraulic and pneumatic components 
shall comply with the provisions of the 
American National Standard's Institute 
standard, ANSI A92.2-1969, Section· _4.9 
Bursting Safety Factor. Critical com
panents are those in which a failure 
would result in a free fall or free rotation 
of the boom. All noncritical comR()nents 
shall have a bursting safety factor of at 
least two to one. 

(5) Welding standards. All welding 
shall conform to the following Automo
tive Welding Society (A WS) Standards, 
as applicable: 

(1) standard Qualification Procedure, 
A WS B3.0-41. 

Cil> Recommended Practices for Auto
motive Welding Design, A WS D8.4-61. 

(iii) Standard Qualification of Weld
ing Procedures and Welders for Piping 
and Tubing, A WS Dl0.9-69. 

(iv> Specifications for Welding High
way and Rall way Bridges, A WS D2.0-69. 

(8) Step (platform>. A step is a 
passenger carrying unit. 

(9) Travel. The travel is the distance 
between the centers of the top and bot
tom pulleys. 

(b) General requirements-Cl> Appli
cation. This section applies to the con
struction, maintenance, inspection, and 
operation of manlifts in relation to acci
dent hazards. Manli!ts covered by this 
section consist of platforms or brackets 
and accompany!ng handholds mounted 
on, or attached to an endless belt, operat
ing vertically in one direction only and 
being supported by, and driven through 
pulleys, at the top and bottom. These 
manlifts are Intended for conveyance of 
persons only. It is not Intended that this 
section cover moving stairways, elevators 
with enclosed platforms ("Paternoster" 
elevators>, gravity lifts, nor conveyors 
used only for conveying material. This 
section applies to manlifts used to carry 
only personnel trained and authorized by 
the employer in their use. 

~2> Purpose. The purpose of this sec
tion is to provide reasonable safety for 
life and limb. 

i laDYard attached to the boom or basket 
I when working from an aerial lift. 

<vl> Boom and basket load limits 
< !;pecified by the manufacturer shall not 
i be exceeded. 

[ § 1910 • 6 7 (b) ( 1) amended at 4 O (3 > Design requirements. All new man
lift Installations and equipment installed 

F .R. 13439 on March 26, 1975; aftt>r the effective date of these regula-

I <vU> The brakes shall be set and out
riggers, when used, shall be positioned 
on pads or a solid surface. Wheel chocks 
shall be installed before using an aerial 

effective April 30 1975.) tlonsshallmeetthedcsignrequlrements 
' ot the "American National Safety Stand

,
1 

lift on an incline. 
~ (viii) An aerial li!t truck may not be 
it moved when the boom is elevated in a 

working position with men in the bas-
• 1 ket, except for equipment . which is 
' specifically designed for this type of 
11 operation in accordance with the pro-
1: visions of paragraphs Cb) Cl) and Cb) 
· <2> of this section. 
V, <ix> Articulating boom and extensible 
,r, boom platforms, primarily designed as 

personnel can·iers, shall have both plat
In form (upper> and lower controls. Upper 
lo controls shall be in or beside the plat
r• form within easy reach of the operator. 
id Lower controls shall provide for over
id riding the upper controls. Controls shall 
s, be plainly marked as to their function. 
s, Lower level controls shall not be operated 
ii unless permission has been obtai.ned 
1n from the employee in the lift, except in 
r• case of emergency. 
1t Cx) Climbers shall not be worn while 
o~ performing work from an aerial 11ft. 
al (xi) The insulated Portion of an aerial 
s• lift shall not be altered in any manner 

' that might reduce its insulating value. 
,e <xii) Before moving an aerial lift for 
e· travel, the boom<s> shall be inspected to 
,> see that it 1s properly cradled and out-

riggers are in stowed position, except as 
J• provi.ded in paragraph Cc) <2> <viil) of 
id th1s section. 
1• (3) Electrical test.s. Electrical tests 
1• shall be made in conformance with the 

requirements of ANSI A92.2-1969, See
l· tlon 5. However, equivalent DC voltage 
1e tests may be used in aeu of the AC volt-
1' age test specified in A92.2-1969. DC volt
d. age tests which are approved by the 

§ 1910.68 Manlifts. 
Ca) Definitions applicable to this sec

tion-0 > Handhold ( Handgrip ). A 
handhold is a device attached to the belt 
which can be grasped by the passenger to 
provide a means of maintaining balance . 

<2) Open type. One which has a hand
grip surface fully exposed and capable 
of being encircled by the passenger's 
fingers. 

<3> Closed type. A cup-shaped device, 
open at the top In the direction of travel 
of the step tor which it is to be used, 
and closed at thl" bottom, into which the 
passenger may place his fingers. 

<4> Limit swttch. A device, the pur
pose of which is to cut off the pawer to 
the motor and apply the brake to stop 
the carrier in the event that a loaded 
step passes the terminal landing. 

(5). Manlift. A device consisting of a 
power-driven endless belt moving in one 
direction only, and provided with steps 
or platforms and handholds attached to 
it for the transportation of personnel 
from floor to floor. 

(6) Rated speed. Rated speed is the 
speed for which the device is designed 
and installed. 

(7) Split-rail switch. An electric limit 
switch operated mechanically by the 
rollers on the manlift steps. It consists of 
an . additional hinged or "split" rail, 
mounted on the regular gulderall, over 
which the step rollers pass. It is spring
loaded in the "split': position, If the step 
supports no load, the rollers will "bump" 
over the switch; if a loaded step should 
pass over the section, the split ratl will 
be forced straight, tripping the switch 
and orfning the electrical circuit. 

ard for Manlifts ANSI A90.l-1969", and 
the requirements of this section. 

(4) Reference to other codes and sub
parts. The following codes, and subparts 
of this part, are applicable to this sec
tion. Safety Code for Mechanical Power 
Transmission Apparatus ANSI Bl5.l-
1953 <R 1958) and Subpart O; 1.i :1. t it•1.nl 
Elcct1 ic11JCode, NFPA 1,:c 70- JI) 11: .o\N81 
r;J - 197JRcv.0 f Cl- 1!111 11 •: and Subpart S; 
Safety Code for Fixed Ladders, ANSI 
Al4.3-1956 and Safety Requirements for 
Floor and Wall Openings, Ratl!ngs and 
Toeboards, ANSI Al2.1-1967 and Sub
part D. 

(5) Floor openinqs-<D Allowable 
size. Floor openings tor both the ''up" 
and "down" runs shall be not less than 
28 inches nor more than 36 inches in 
width for a 12-inch belt; not less than 34 
Inches nor more than 38 inches tor a 
14-inch belt; and not less than 36 inches 
nor more than 40 inches for a 16-inch 
belt and shall extend not Jes~ than 24 
Inches, nor more than 28 Inches from 'the 
face ot the belt. 

CU> Unf/ormity, All floor openings for 
a given manlift shall be uniform in size 
and shall be approximately circular, and 
each shall be located vertically above 
the opening below It. 

<6> Landing-<D Verttcal clearance. 
The clearance between the floor or 
mounting platform and the lower edge 
for the conical guard above It required 
by subparagraph (7) of this paragraph 
shall not be less than 7 feet 6 inches. 
Where this clearance cannot be obtained 
no access to the ma]lltft shall be pro
vided and the manllft runway shall be 

68(b)(6) 
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enclosed where It passes through such 
floor. 

<Ii> Clear landing space. The landing 
space adjacent to the floor openings 
shall be free from obstruction and kept 
clear at au times. This landing space 
shall be at least 2 feet In width from 
the edge of the floor opening used for 
mounting and dismounting 

<Ill) I,fghting and landing. Adequate 
lighting, not less than 5-foot candles, 
shall be provided at each floor landing at 
all times when the lift iS in operation. 

<Iv> Landing surface. The landing 
surfaces at the entrances and exits to the 
manlift shall be constructed and main-
tained as to provide sate footing at all 
times. 

<v> Emergency landings. Where there 
Is a travel o! 50 feet or more between 
floor landings, one or more emergency 
landlngs shall be provided so that there 
will be a landing <either floor or emer
gency> for every 25 feet or less of man
lift travel. 

<a> Emergency landings shall be 
accessible from both the "up'' and 
"down'' rungs of the manllft and shall 
gl'Ye access to the ladder required in 
subparagraph <12> of this paragraph, 

<b> Emergency landings shall be com
pletely enclosed with a standard railing 
and toeboard. 

Cc) Platforms constructed to give 
access to bucket elevators or other equip
ment for the purpose of lnsoection. lubri
cation, and repair may also serve as 
emergency landings under this rule. All 
such platforms will then be considered 
Part of the emergency landing and shall 
be provided with standard ralllngs and 
toeboards. 

<7> Guards on uniurside of /f,oor 
openings-Cl> Ft:red type. On the ascend
Ing side of the manlift floor openings 
shall be provided with a bevel guard or 
cone meeting the following require
ments: 

<a> The cone shall makP. an angle of 
not less than 45• with the hortzontal. An 
angle o! 60 " or greater shall be used 
where celling heights permit. 

Cb> The lower edge of this guard shall 
extend at least 42 Inches outward from 
any handhold on the belt. It shall not 
extend beyond the upper surface of the 
floor above. 

<c> The cone shall be made of not less 
than No. 18 U.S. gauge sheet steel or 
material of equivalent strength or stiff
ness. The lower edge shall be rolled to a 
minimum diameter of one-half inch and 
the Interior shall be smooth with no 
rlvet.s, bolts or screws protruding. 

(11 > Flea ting type. In lieu ot the fixed 
guards specified in subdivision (1) of this 
subparagraph a floating type safety cone 
may be used, such floating cones to be 
mounted on hinges at least 6 Inches be
low the underside of the floor and so 
constructed as to actuate a llll"lt switch 
should a force or 2 POunds be applied on 
the edge of the cone closest to the hinge. 
The depth of this floating cone need not 
exceed 12 Inches. 

68(b)(7) 

(8) Pro!ection of entrances and 
exits-<I> Guardrail requirement. The 
entrances and exits at all floor landings 
affording access to the manllft shall be 
guarded by a maze (staggered railing) 
or a handrail equipped with self-closing 
gates. 

opening, extending upward from the 
floor to the celling on the up-runn 
side of the belt. No encroachment 
structural or machine supporting m( 
bers within this space will be permit\ 

<11) Pulley clearance. Ca) There sl 
be a clearance of at least 5 feet betw 
the center of the head pulley shaft 1 
any celling obstruction. 

(11) Construction. The rans shall be 
standard guardrails with toeboards 
meeting the provisions of the Safety Re
quirements for Floor and Wall Open-

Cb) The center of the head pul 
shaft shall be not less than 6 feet ab 
the top terminal landing. ings, Railings and Toeboards, ANSI 

Al2.l-1967 and section 1910.23. 
<111> Gates. Gates, If used, shall open 

outward and shall be selt-closlng. Cor
ners of gates shall be rounded. 

<Iv> Maze. Maze or staggered openings 
shall offer no direct passage between en
closure and outer floor space. 

<v> Except where building layout pre-
vents, entrances at all landings sh.1ll be 
in the same relative position. 

(vi)-Revoked 

<9> Guards for cn,entngs-<iJ Con
struction. The floor opening at each 
landing shall be guarded on sides not 
used for entrance or exit by a wall, a 
railing and toeboard or by panels of wire 
mesh of suitable strength. 

(U> Height and location. Such rails or 
guards shall be at least 42 Inches in 
height on the up-running side and 66 
Inches on the down-running side. 

Cl0) Bottom arrangement-(1) Bot
tom landing. At the bottom landing the 
clear area shall be not smaller than the 
area enclosed by the guardrails on the 
floors above, and any wall 1n front of 
the down-running side of the belt shall 
be not less than 48 inches from the face 
of the belt. This space shall not be en
croached upon by stalrs or ladders. 

(11> Location of lower pulley. The lower 
(boot ) pulley shall be Installed so 
that It ls supported by the lowest land
Ing served. The sides of the pulley sup
port shall be guarded to prevent contact 
with the pulley or the steps. 

(Ill> Mounting platform. A mounting 
platform shall be provided In front or 
to one side or the uprun at the lowest 
landing, unless the floor level ls such that 
the fo11owlng requirement can be met: 

<ill> Emergency grab rail. An em 
gency grab bar or rail and platform st. 
be provided at the head pulley when • 
distance to the head pulley 1s over 6 f 
above the top landing, otherwise on)J 
grab bar or rail 1s to be provided 
permit the rider to swing free should 1 
emergency stops become inoperative 

<12> Emergency exit ladder. A fix 
metal ladder accessible from both t 
"up" and "down" run of the manI 
shall be provided for the entire tra, 
of the manllft. Such ladder shall be 
accordance with the ex I s t 1 n g AN 
Al4.3-1956. Safety Code tor Fixed La 
ders and section 1910.27. 

(13) Superstructure bracing. Manli 
rails shall be secured in such a mann 
as to avoid spreading, vibration, ax 
m1salinement. 

• 

(14> Tllumtnatlon-<D General. Bo 
runs of the manllft shall be lllumlnat, 
at all times when the l'!t ls In operatlo 
An Intensity of not less than 1-fo 
candle shall be maintained at all point 
<However, see subpar:igraph <6> CUD , 
this paragraph for Illumination requJrr 
ments at landings.> 

<U> Control o/ tllumlnatton. IJghttr 
of manllft runways shall be by means < 
circuits permanently tied ln to the bullc 
Ing circuits <no switches>, or shall t 
controlled by switches at each landin1 
Where separate switches are provided E 
each landing, any switch shall turn o 
all lights necessary to Illuminate the en 
tire runway. 

<15> Weather protection. The cntlr 
manllft and lt.s dr1v1ng mechanism shal 
be protected from the weather at al 
times 
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The floor or platform shall be at or above 
the point at which the upper surface 
of the ascending step completes Its turn 
and assumes a horizontal posltJon. 

(iv) Guardrails. To guard against 
persons walking under a descending 
step, the area on the downside of the 
manll!t shall be guarded In accordance 
with subparagraph <8> ot this para
graph. To guard against a person get
Ung between the mounting plat.form and 
an ascending step, the area between the 
belt and the platform shall be protected 

Cc) Mechanical requirements - <l 
Machines, general-Ci) Brakes.-Brake, 11.-~: 1 
provided for stopping and holding : 
manlift shall be inherently self-engag 11}~~~ 
Ing, by requJrlng POwer or force from a1 ,

111 external source to cause disengagement ~'"i.\c 
The brake shall be electrically released le:,s lh, 
and shall be applied to the motor shaf 1.t ,

7
~ c 

tor direct-connected units or to the inpu• lll•nti 
1 sha.tt for belt-driven units. The brak< 1raph 

shall be capable of stopping and holdinE- , Ptrn 
the manllft when the descending side-. ~•>!y ti 
Is loaded with 250 lb on each step. I r-,

10
, 

by a guardrau. 

(11) Top arrangements-Cl> Clear
ance from floor. A top clearance shall be [§1910. 68(c) (1) ( i) amended 

r::;11~~ ~~~~i1~;~ti~1~~\:abr~';;c!h:;~fi a t 38 F .R. 16223, June 21, 
be maintained from a plane through 1 9 7 3 . ] 
each face of the belt to a vertical cy-
lindrical plane having a diameter 2 feet (11) Belt. Ca) The belts shall be of 
greater than the diameter of the floor hard-woven canvas, rubber-coated can-
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1 vas, leather, or other material meeting 
1 the strength requirements of paragraph 

<b> (3) of this section and having a co-
1 efficient of friction such that when used 
: In conjunct.ion with an adequate tension 
1 dP\ice It will meet the brake test spec!
! fit:d in subdivision (i) of this subpara
' graph. 

<b> The width of the belt shall be not 
1 less than 12 inches for a travel not ex-
1 ceeding 100 feet, not less than 14 Inches 

for a travel greater than 100 feet but 
1 not exceeding 150 feet and 16 inches for 
1 a travel exceeding 150 feet. 
I <c) A belt that has become torn while 
I In use on a manlift shall not be spliced 

and put back in service. 
I 
1 <2> Speed..--<i> Maximum speed. No 

nanllft designed for a speed in excess 
)f 80 feet per minute shall be installed. 

• 1 <3> Platforms or steps-(i) Minimum 
I iepth. Steps or platforms shall be not 
e ess than 12 inches nor more than 14 
i nches deep, measured from the belt to 
; ::he edge of the step or platform. 
I• <U) Width. The width of the step or 

Jlatform shall be not less than the width 
fl of the belt to which it is attached. 
ei (ill) Distance between steps. The dis
:d ;ance between steps shall be equally 

;paced and not less than 16 feet meas-
1~ Jred from the upper surface· of one step 
e4 t.o the upper surface of the next step 

11 :1.bove it. 
~ <iv> Angle of step. The surface of the 
I& ,tep shall make approximately a right 
at angle with the "up" and "down" run of 
e, the belt, and shall tr!l,vel in the approxi-

mate horizontal position with the "up" 
JI and "down" run of the belt. 
al Cv) Surfaces. The upper or working 
!•, su~faces of the step shall be of a material 

having Inherent nonslip characteristics 
<coefficient of friction not less than 0.5) 

a or shall be covered completely by a non
slip tread securely fAstenl'd to it. 

<vi> Strength of step supports. When 
,ubjected to a load of 400 pounds applied 
1t the approximate center of the step, 

~ tep frames, or supports and their guides 
ill ;hall be ot adequate strength to: 

<a) Prevent the di:;engagement of any 
,tep roller. 

l1 1 1:l) Prevent any nppreciablc misaline-
7lent. 

• <ci Prevent any visible deformation of 
g• .he steps or its support. 
ll1 lv1iJ Prohibition of stP,pS without 
11 'landholtts. No steps :-hall be provided un
d. '!SS there is a corresponding handhold 
JI 11.)ove or below it meeting the requlre
ul 7l<'nL'i ot subparae.raph <4> of this para
Ke <raph H a st"P Is r"moved for repairs 
li >r perman•:ntly, the handholds immPdi
je :i.tely above anrJ below it shall be removed 

1r,r0rr the lift is au,ain placed in i;ervlce 
1 41 Uan1holds- <i) Location. Hand

holds e.tte.ched to the belt shall be pro
vided and ini;talled so that they are not 
Jr:,s than 4 feet nor more than 4 feet. 8 
1ni:hes ab0ve the step trr.ad. These shall 

oll he so l<Jcated as to be a vallable on the 
n· b0t,h "up" and "down·• run of the belt. 

(ii) Size. The grab surface of the 
handhold shall be not less than 4 ½ 
Inches in width, not less than 3 inches in 
depth, and shall provide 2 inches of 
clearance from the belt. Fastenings for 
handholds shall be located not less than 
l inch from the edge of the belt. 

CllD Strength. The handhold shall be 
capable or withstanding, without dam
age, a load of 300 pounds applied paral
lel to the run of the belt. 

<iv) Prohibition of handhold without 
steps. No handhold shall be provided 
without a corresponding soop. If a hand
hold is removed permanently or tempo
rarily, the corresponding step and hand
hold for the opposite direction of travel 
shall also be removed before the lift Is 
again placed in service. 

<v> Type. All handholds shall be of 
the closed type . 

<5> Up limit staps-<D Requirements. 
Two separate automatic stop devices 
shall be provided to cut off the power 
and apply the brake when a loaded step 
pa~es the upper u-rminal landing One 
of these shall consist of a split-rail 
switch mechanically operated by the step 
roller and located not more than 6 
inches &1.Jove the top trrminal landing. 
The second automatic stop device may 
consist of any of the following: 

<a> Any split-rail switch placed 6 
inches above and on the side oppooite the. 
first limit switch. 

<b> An electronic device. 
<c> A switch actuated by a lever, rod, 

or plate. the latter to be placed on the 
"up" side of the head pulley so as to just 
clear a passing step. 

(ul Manual reset location. After the 
manlift has been sto;:>ped by a stop device 
it shall be necessary to reset the auto
n,atic stop manually. The device shall be 
so located that a person resetting it shall 
have a clear view or both the "up·• and 
"down'' runs of the manlift. It shall not 
be possible to reset the device from any 
step or platform. 

<11il Cut-oO point The initial limit 
stop device shall !unction so that the 
manlift will be stopped before the loaded 
step has reached a point 24 inches above 
the top terminal landing. 

(Iv> Electrical requireme-r,ts. <a> 
\Vhere such switches open the main 
motor circuit directly they shnll be or the 
multipole type. 

<6> Emergency Stop-(i) General. An 
emergency stop means ~hall be provided. 

<U> Location. This stop means shall be 
within eo.sy reach or the ascending and 
descending runs of the belt. 

(iii> Operation. This stop means shall 
be so connected with the control lever 
or opera.tint mechanism that it will cut 
off the power and apply the brake when 
pulled in thE' direction of travel. 

(iv> Rope. U rope is used, it shall be 
not less ~han three-eighths inch in 
diametE'r. Wire rope. unless marlln
covered, shall not. be used. 

<7> Instruction and warning signs
(!) Instruction signs at landings or belts. 
Signs of conspicuous and easily read style 
giving instructions for the use or the 
me.nil ft shall be posted at each !Anding 
or stenciled on the l>elt. 

(a)-Revoked 

Cb> The instructions shall read ap
proximately as foll ows: 
Face the Belt. 
Use the Handholds. 
To Stop-Pull Rope 

(II> Top /lC'or warninq sir,n and light . 
Ca> At the top floor an illuminated sign 
shall be displayed bearing the following 
wording: 

"TOP FLOOR,-OET OFF" 

Signs shall be in block letters not Jess 
than 2 inc-hes In height. This sign shalJ 
be located within e~y view of an ascend
inc passenger and not nwre than 2 feet 
above the top terminal lancling. 

(bl In addition to the sign required 
by subdivision <a> of this subdivision, 
a red warning light of not Jess than 40-
watt rating shall be provided lmmedl
atc-ly below the upper landing terminal 
and so located as to shine in the passen
ger's race. 

<iii> Visitor Warning. A conspicuous 
sim having the following legend-AU
THORIZED PERSONNEL ONLY-shall 
be .displayed at each landln~. 

[§1910.68(c)(7)(iii) amended 
at 43 F .R. 49746, October 24, 
1978.] 

< d > Operating rules-< l) Proper use 
of 1nanlifts. No freight, packaged goods, 
pipe, lumber, or construction materials 
of any kind shall be handled on any 
mo.nlift. 

<bl Where electronic devices are u.c;ed 
they shall be so designed and installed <e> Periodic inspection-Cl) Fre
that failure will result in shutting off the quency. All manlifts shall be Inspected 
power to the ctriving motor. by a competent designated person at 

< c> Where flammable vapors or dusts · intervals of not more than 30 days. Limit 
may be present all electrical installa- switches sh.all be checked weekly. Man
tions shall be In accordance with the lifts found to be unsafe shall not be oper
National Electrical Code, NFPA 70-1971; ated until properly repaired. 
ANSI Cl-1971 (Rev. of Cl-1968), re
quirements for such locations. 

<<L> Unless of the oil-immersed type 
controller contacts carrying the main 
motor current shall be copper to carbon 
or equal, except where the circuit is 
broken at two or more points 
simultaneously. 

(2) Jtem3 covered. This periodic In
spection shall cover but is not limited to 
the following Items: 
Steps. 
~tep Fastenings. 
Ralls. 
Rall Supports and Fastenings. 
Rollers and Slldes. 

68(e)(2) 
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Belt and Belt Tension. 
Handholds and Fastenings. 
Floor Landings. 
Guardrails. 
Lubrication. 
Limit Switches. 
Warning Signs and Lights. 
Illumination. 
Drive Pulley. 
Bottom (boot) Pulley a n d Clearance. 
Pulley Supports. 
Motor. 
Driving Mechanism . 
Brake. 
Electrical Switches. 
Vibration and Misalignment. 
"Skip" on up or down run wh en moun ting 

step (Indicatin g worn gee.rs). 

(3) Inspection log. A written record 
shall be kept of findings at each inspec
tion. Records of inspection shall be made 
available to the Assistant Secretary or 
I,,abor or his duly authortud represent
ative. 
(SOtlllCZ: ANSI A90.1- 1969 Safety Code for 
Manlltts.) 

§ 1910.69 Sources of standards. 
Sec. Source 
1910.66 ANSI A120.1- 1970 Safety Code for 

Powered Platforms for E:rterlor 
Bulldlng Matntene.nce. 

1910.67 ANSI A92.2-1969. American National 
Standard tor Vehicle-Mounted 
Elevating and Rote.Ung Work 
Platforms. 

1910.68 ANSI A.90.1- 1969 Safety Code tor 
Me.n11tts. 

§ 1910.70 Standards organization,,. 

Speclflc standards or the following or
ganizations have been referenced 1n this 
subpart. Copies of the standards may be 
obtained from the issuing organir.ation. 
American National Standards Institute 
1430 Broadway 
Now York, New York 10018 
American Welding Societ y 
2601 NW. 7th Street 
Miami, Florida 33126 

[ §1910 . 70 amended at 40 F. R. 
13440 , March 26 , 1975 ; ef
fective April 30 , 1975 . J 

Subpart G-Occupational Health and 
Environmental Control 

[ §§1910 . 93- 1910 . 93q (These 
sections have been recodi
fied in Subpart Z of this 
part , beginning at §1910 . 
1000) .J 

§ 1910.94 Ventilation, 

<a> Abrcuh,e bla.!tfnq-<1> De/tnl
tfom applicable to thta paragrai,h.- (1) 
Abra.rive. A solid substance used ln an 
abrasive blasting operation. 

<U> Abra.rive-blasting rupfrator. 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. 

68(e)(3) 

( ill ) Bla.,t cleaning barrel. A complete 
enclosure which rotates on an axis, or 
which has an internal moving tread to 
tumble the parts, in order to expose vari
ous surfaces or the parts or the action of 

leaned 
the National Electrical Code, NFPA 70- lrfCCD 
1971; ANSI Cl-1971 (Rev. of Cl-1968) llll l 

an automatic blast spray. 
(iv> Bla.!t 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 thro1.1gh an 
opening or openings in the enclosure. 

The blast nozzle shall be bonded an( ,:,el.Ii 
grounded t.o prevent the buildup of statir tr:i 11 
charges. Where fli,.mmable or explostVI 1all rx 
dust mixtures may be present, the abra• 0 ~ 
slve blasting enclosure, the ducts. and th1 ~~. 
dust collector shall be constructed wttt - .-.. 
loose panels or explosion venting areas ~ 
located on sides away from an:, occupieo IWI 
area, to provide for pressure rellef in C&SE t !eam:i. 
of explosion. following the principles set ~ 
forth in the National· Fire Protection eunuila 
Association Explosion Venting Gulde. l?"ffil 
"1FPA 68-1954. lledmj 

<3> Bla.!t-cleanlng enclosurei. en m l <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 or time. 

<viD Dust collector . A device or com
bination of devices for separating dust 
from the air handled by an exhaust <a> Alf air inlets and access openJngs 

Blast-clearung encl06ures Ahall be ex- 0--JJ r 
haust ventUat.ed 1n such a way that a• IIIPml 
continuous inward flow of air will be ~ 
maintained at all openings 1n the en- Pvt 11 
closure, during the blasting operation. i<mti 

ventilation system. shall be baffled or so arranged that by the 
cv111> Exhaust ventilation system. A combination of Inward air aow and bat

system for removing contaminated air ft1ns tb& mcape or abru.Iff or dust par
rrom a space, comprising two or more t.tcules into an adJ&eeot wort aiea w1J1 
of t}¥ following elements <a> enclosure be mtolmlud and Ybtble epurta or dmt 
or hood, <b> duct work, Cc) dust collect- wtU not be o1-ened. 
ing equipment, <d> exhauster, and ( e ) 
discharge stack. <l>> 'nle rate of eidlauat lhaD be aut-

<ix> Particulate- Jtlter r espirator . An ftc:tent to proTfde p1omptdwceof the 
air purifying respirator, commonly re- dutt-laden air wttftln the enclosure art.er 
rerred to as a dust or a fume respirator, the cc auon of bluUdl. 
which removes mo.st of the dus" or fume <c> Before the enclosure la c,penec!, the 
from the air passing through the device blut lhall be turned otr and the ab.amt 

<x > Resf)lrable aust. Airborne dust 1n qstem shall be run for• sumc:tent period 
sizes capable of passing through the up.. of Ume to remo"' the dust, a!r wttbJD 
per respiratory system to reach the the enclosure.. 
lower lung P&S3ages. (d> Safe~ irlasa protect,ed by «reen-

<Xl> Rotary bla.,t cleaning table. An Ina- aball be used ln ObsenT.tiOll ,rtndo: 
enclo.sure where the pieces to be cleaned where hard deep-cutttq abrulvee 
are J>OSitioned on a rotating table and are used. 
passed automatically through a series of <e> SIU abrutve-redltant baffles ahal1 
blast sprays. be Lnstalled 1n multiple set.a at aD emaP 

MCf'SI open.lnp where dutt nwrht escape, <xll> Abra.,tve bla.!ting. The rorclble and &hall be lnspect.ed l'e8Ular1Y and re-
appllcatton of an abra.slve to a surface Placed when needed. 
by pneumatic pressure, hydraulic pres-
sure, or centrifugal force. (1) Doors shall be danged and t!gb\ 

<2> Dwt ha.zartb from abra.nve bla.,t- when closed. 

a!n.ii, 
(ll) i 

~ ton 
Ila: 

1al 1 
dfllllll, 

lbl 1 
bla&Uni 
bJut II 
Uieope 
clanut, 

le) 1 
~ 
autd1 
lloule I 
l'lle! ~ 
~ Wat 

llJI) I 
1llonJy 
i:tralon 
abort, I 
~ 
«ti.11 co 
OI lllld 
Doi tea 
tl~ 
lbelna. 
llro,ed 
Uon ._ 
~ 

(Q) [ 

lo~ 
· •e-b!.1 lb1111,, 

ing. <1) Abrasives and the au.rtace <2> Doors on bla.,t-cleaolng room.a 
coatings on the materials blasted are shall be operable from both inside and 
shattered and pulverized during bla.,ttng outside, except that where there Is a 
operationa and the dust formed will con- small operator accblS door, the large 
tain particles of resplrable size. The com- work access door may be cl~ or opeued 
position and toxicity of the du.,t from from the outside only. 
these sources shall be considered Jn mak- <4> Bzhaust ventilation 1111te1M. (1) (bl I 
ing an evaluation of the potential health The construction, installation, irupec- bed fc 

haza
rds

. tlon, and maintenance of exhaust m- llllca 11 

'°' lol! 

(10 The concentration of resplrable tem.s shall conform to the principles and flt, or 
dust or fume Jn the breathing zone of requirements set forth Jn American Na- <Ill , 
the abrasive-blasting operator or any tional standard Fundamentals Govern- as deni 
other worker shall be kept below the 1ng the Design and Operation of Local 1,1 Ille 
levels speclfled ln ~ !910. 1000 . Exhaust Systems, Z9.2-1980, and ANSI ll'tt ttt 

(111) Organic abrasives which are com- Z33.1-1981. ltctbe
1 bustJble shall be used only 1n automatic <a> When dust leaks are not.ed, re- t,

1 
c 

systems. Where flammable or explosive pairs shall be made as soon a., Pol'J.'ible. . ~'? 
dust mixtures may be present, the con- <l>> The statto pressure drop at the IPlll11s 
s truction of the equipment, including eXhaust ducts lPAdlog from the equiJ>- ltct th 
the exhaust system and all electric ment shall be checked when the l.nstalla- 8atety' 
wlrtng, shall conform to the requirements tton ts complet.ed and perlodloally there- _,&Inst 
of American National Standard Install a- after to assure continued sattsfactorY ij • 
tlon of Blower and Exhaust Systems for operation. Whenever an appreclable 

10
~ 

Dust, Stock, and Vapor Removal or Con- change In the pressure drop indicate, a ~ 
veytng, Z33.l- 1961 <NFPA 91- 1961> , anc partial block.age, the system shall be 
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eaned and returned to normal operat
fl concUtlon. 
<11> In ln.stallations where the abra

ve is recirculated, the exhaust ventlla
:,n sYStem for the blasttna enclosure 
1all not be relied UJ)On for the removal 

fines from the spent abrasive Instead 
· an abrasive separator. An abrasive 
parator shall be provided for the 
trpose. 
<lli> The air exhausted from blAst

eanlng equipment shall be discharged 
u-ough dust collecting equipment. Dust 
,llectors shall be set up so that the ac
unulated dust can be emptied and re
oved without contamfnattng other 
orldni areas. 

US> Peraonol ,wo~ equli,ment. <1> 
nly respiratory protective equipment 
oproved by the Bureau of Millea, U.S. 
epartm-ent of the Interior <see 30 CPR 
ut 11> shall be used for protection of 
nsonnel against dusts produced during 
:>raslve-blasttng operations. 
(U) Abrasive-blasting respirators shall 

1 worn by all abrasive-blasting o~
•rs: 
<a> When working lnslde of blast

eanJng rooms, or 
<b> When using sllica sand in manual 

i1asttng operations where the nozzle and 
ast are not physically separated from 
1e operator in an exhaust ventilated en
osure, or 

<c> Where concentrations of toxic dust 
1Speraed by the abrasive blasting may 
cceed thellm1tsset1n§ 1910.1000 and the 
ozzle and blast are not physically sepa
,ted from the operator in an exhaust
-enWated enclosure. 

<Ui) Particulate filter respirators, com-
1only referred to as dust-filter rea
..rators, properly fitted, may be used for 
tort, intermittent, or occasional dust 
,pasures such as cleanup, dumping of 
ust collectors, or unloading sbtpments 
' sand at a receiving point, when it is 
ot feasible to control the dust by en
osure. exhaust ventilation, or other 
eana. Respirators used shall be ap-

1 -oved <see 30 CFR Part 11) for protec
on against the specl1ic type of dust 
olCOUDtered. 
<a> ou.,t-filter respirators may be used 
protect the operator of outside abra

ve-blasttng operations where nonslllca 
>raslves are used on materials having 
w toxicities. 

<b> Dust-filter respirators shall not be 
:ied for continuous protection where 
Ilea sand 18 used as the blasting abra
ve, or toxic materlala are blasted. 

• <iv> A respiratory protection program 
, defined and described in t 1910.134 
,) and Cb). shall be established where
ter it is necessary to use respiratory pro
ctlve equipment. 
<v> Operators shall be equlpped with 

tavy canvas or leather gloves and 
>rons or equivalent protection to pro
ct them from the impact of abrasives. 
ifety shoes shall be worn to protect 
rain.st foot injury where heavy pieces 
· work are handled. 
<a> Safety shoes shall conform to the 
Qulrements of American National 

CONTROL 

Standard for Men's Safetr-Toe Foot
wear, ~1.1-1967. 

<b> Equipment for protection of the 
eyes and face shall be supplied to the op
erator when the respirator design does 
not provide such protection and to any 
other personnel working in the vicinity 
of abrasive bla.sttng operations. This 
equipment shall conform to the require
ments of I 1910.133. 

(6) Air supplfl and alr comprusora. 
The air for abrasive-blasting respirators 
shall be free of harmful quantities o.t 
dusts, mists, or noxious gases, and shall 
meet the requirements tor air purity set 
forth in ANSI Z9.2-1960. The air from 
the regular compressed alr Une of the 
plant may be used for the abrasive
blasting respirator tr (1) a trap and 
carbon filter are installed and regularly 
maintained, to remove oil, water, scale, 
and odor, CU> a pressure reducing dia
phragm or valve is installed to reduce 
the pressure down to requirements or the 
particular type of abrasive-blasting res
l>lrator, and cun an automatic control is 
provided to either sound an alarm or shut 
down the compressor in case of over
heating. 

(7) Operational· procedures -and gen
eral safety. Dust shall not be permitted 
to accumulate on the floor or on ledges 
outside of an abrasive-blasting enclo
sure, and dust spills shall be cleaned up 
promptly. Aisles and walkways shall be 
kept clear of steel shot or similar abra
sive which may create a sllpplng hazard. 

(8) Scope. This paragraph Ca) applies 
to all operations where an abrasive ls 
forcibly applled to a surface by pneu
matic or hydraulic pressure, or by cen
trifugal force. It does not apply to steam 
blasting, or steam cleaning, or hydraulic 
cleaning methods where work is done 
without the aid of abrasives. 

Cb) Grinding, polishing, and butflng 
operattoM-(1> Deftnitfons applicable to 
thts paragraph--(!) Abrastve cutting-off 
wheels. Organic-bonded wheels, the 
thickness of which ls not more than 
one forty-eighth of their cUameter for 
those up to, and inclucUng, 20 lnches in 
diameter, and not more than one-sixtieth 
o.t their cUameter tor those larger than 20 
inches in cUameter, used for a multitude 
of operations variously known as cutting, 
cuttlng off', grooving, slotting, coping, and 
Jointing, and the like. The wheels may be 
"solid" consisting of organic-bonded 
abrasive material throughout, "steel cen
tered" consistlng of a steel disc with a 
rim of organic-bonded material moulded 
around the periphery, or of the "inserted 
tooth" type consisting of a steel disc with 
organic-bonded abrasive teeth or inserts 
mechanically secured a r o u n d the 
periphery. 

<iD Belts. All power-driven, flexible. 
coated bands used for grinding, polish
ing, or buffing purposes. 

(iii) Branch pipe. The part of an ex
haust system piping that is connected 
directly to the hood or enclosilre. 
• (Iv) Cradle. A movable fixture, upon 
whJch the part to be ground or polished 
Is placed. 

Cv) Dtsc wheels. All power-driven 
rotatab1e cUscs faced with abrasive 
materials, artificial or natural, and used 
for grinding or polishing on the side of 
the assembled cUsc. . 

(vi) Entry loss. The loss in static pres
sure caused by alr flowing into a duct 
or hood. It ls usually expressed in Inches 
of water gauge. 

<vii) Exhaust system. A system con
sisting of branch pipes connected to 
hoods or enclosures, one or more header 
pipes, an exhaust fan, means for separat
ing solid contaminants from the air 
flowing in the system, and a cUscharge 
stack to outside. 

(viii) Grinding wheels. All power
driven rotatable grinding or abrasive 
wheels, except disc wheels as defined in 
this standard, consisting of abrasive par
ticles held together by artificial or 
natural bonds and used for peripheral 
grinding. 

<Ix> Header pipe <main pipe>. A pipe 
Into which one or more branch pipes 
enter and which connects such branch 
pipes to the remainder of the exhaust 
system. 

<x) Hoods and enclosures. The partial 
or complete enclosure around the wheel 
or disc through which air enters an 
exhaust system during operation. 

<xi> Horizontal double-spindle disc 
grinder. A grinding machine carrying 
two power-driven, rotatable, coaxial, 
horizontal spindles upon the inside ends 
of which are mounted abrasive disc 
wheels used for grinding two surfaces 
simultaneously. 

<xii) Horizontal single-spindle disc 
grinder. A grinding machine carrying an 
abrasive disc wheel upon one or both 
ends of a power-driven, rotatable single 
hnrizontal spindle. 

(xiii> Polishing and buffing wheels. 
All power-driven rotatable wheels com
posed all or in part of textile fabrics, 
wood, felt, leather, paper, and may be 
coated with abrasives on the periphery 
of the wheel .!or purposes of polishing, 
buffing, and light grinding. 

Cxiv) Portable grinder. Any power
driven rotatable grinding, polishing, or 
buffing wheel mounted in such manner 
that it may be manually manipulated. 

Cxv) Scratch brush wheels. All powe;:
drlven rotatable wheels made from wire 
or bristles, and used for scratch cleaning 
and brushing purposes. 

(xvi) Swing-frame grinder. Any 
power-driven rotatable grinding, polish
ing. or buffing wheel mounted in such a 
manner that the wheel with its support
ing framework can be manipulated over 
stationary objects. 

<xvii) Velocity pressure Cvp). The 
kinetic pressure in the direction of flow 
necessary to cause a thud at rest to flow 
at a given velocity. It ls usually exprrsl-ed 
in inches of water gage. 

<xviii> Vertical sJ)indle disc c,rinder. A 
grinding machine having a vertical. ro
tatable powc-r-drin' n spindle C'arrylng n 
horizontal abrasive disc wheel. 

<2> Application. Wherever dry grind
ing, dry polishing or buffing ls performed. 
and employee exposure. without regard 

94(b)(2) 
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to the use of respirators, exceeds the 
permissible exwsure limits prescribed in 
§ 1910.1000 or other sections of this part, 
a local exhaust ventilation system shall 
be provided and used to maintain em
ployee exposures ,,ithin the prescribed 
limits. 

[§910.94(b)(2)(i) and (b)(2) 
(ii) revoked and §1910.94(b) 
(2) added at 40 F.R. 24522 
on June 9, 1975.) 

(3) Hood and branch pipe require
ments. (l) Hoods connected to exhaust 
systems shall be used, and such hoOds 
shall be designed, located. and placed so 
that the dust or dirt particles shall fall 
or be projected into the hoods in the 
direction of the air flow. No wheels. discs, 
straps, or belts shall be operated in such 
manner and in such direction as to cause 
the dust and dirt particles to be thrown 
into the operator's brea.t.bing v-0ne. 

<ll> Grinding wheels on floor stands, 
pedestals, benches, and speclal-purpose 
grinding machines and abrasive cutttng
otr wheels shall havP. not 1~ than the 
rnlnlrn1J1D exhaust volumes shown in 
Table G--4 with a recommended mini
mum duct veloclty of 4,500 feet per 
minute in the branch and 3,500 feet per 
minute in t.be main. The entry losses 
from all hoods except the vertical
spindle disc grinder hood, shall equal 0.65 
velocity pressure for a straight takeoff 
and 0.45 velocity pres.rure for a tapered 
takeoff. The entry loss for the vertical
spindle disc grinder hood is shown in 
figure 0--1 (folloWing § 1910.94<b> >. 
For any wheel wider .than wheel dlame
ten; shown 1n Table 0--4, Increase the 
TAIILF. 0 -C-0RINDINO AHD ABIUSfV £ COTTt'<C-0TP 

WRFELS 

Wheel 
Who('\ dinrnctcr (lnchc:.) width 

(Inches) 

To 9. I½ 
Ovcr!ll.otf, .. ·-··· · ···· 2 
Over 16 to 19 _ . ••• • . •• • • 3 
Ovrr 19 to 24 • . • •. . • • • • • ◄ 
Over Z4 to 30 ... ···- • • 5 
Ovor30t.o36 ••.•••..••• ··- 6 

Minimum 
r-1h3ust 
volumo 

((~V/nuo.) 

z-io 
J•I() 
[,(1) 

r,10 ..,.,, 
I, 100 

---- --:----,--,---- -=--::----
exhaust volwne by the ratlo of the new 
width to the width shown. 
Example: 

Ir wheel wtdt.b = 4 ½ Inches. tbcn 
4.5 
4 X610=68G (rounded to 690). 

<ill> Scratch-brush wheels and au 
truffing and polishing wheels mounted on 
floor .stands, pedestals, benches, or spe
cial-purpose machines shall have not 
less than the minimum exhaust volume 
shown in Table G-5. 

\Vh..,.; 
Whod diameter width 

Cinches) (inclws) 

To 9 _ . • . • . . • . . . • • • . . • 2 
Ovcr9lol6........... . . ... :I 
O•cr IG t.o 19... •.••• • •. • 4 
O•er IU lo'24.... ...•• • .••• ~ 
O•er '24 lo 30... ........... 6 
Ovcr30t.o3G........... . .. . 6 
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Minimum 
uhaust 
"olume 

(rN't'/rnin.) 

300 
600 
610 
740 

1,040 
I, 200 

<lv> Grinding wheels or discs for hort
rontal single-spindle disc grinders shall 
be hooded to collect the dust or dirt gen
erated by the grinding OPeration and the 
hoods shall be connected to branch pipes 
having exhaust volwnes es shown in 
Table 0-6. 
TABLE O~HOIUZONTAL SINGLE-SPINDLE DISC 

01UN1)D 

Bzhawt volume 
Dlic diameter (Inches): (~.•tmfn.) 

Up to 12__________________________ 220 
Over 12 to 19_____________________ 890 
Over 19 to so_____________________ 810 
Over 30 to 35_____________________ 880 

<v> Grind1ng wheels or discs for hori-
zontal double-spindle disc grinders shall 
have a hood en<:106ing the grinding 
chamber and the hood shall be connected 
to one or more branch pipes having ex
haust volumes as shown in Table 0-7. 

TABLE 0 - 7-HORIZONTAL DoUJU.£-SPl:NDLE 
DISC OIUND&R 

Ezhawt volume 
Disc diameter (Inches) : (lt.•fmin.) 

Up to 19- -- ----------------------- 610 Over 19 to 25_____________________ 880 
Over 25 to 30--------------------- 1.200 Over 30 to 53 ___________________ 1,770 
Over 53 to 72 _____________________ 6,280 

<vi> Grinding wheels or discs for ver-
tical single-spindle disc grinders shell be 
encircled with hoods to remove t.he dust 
generated in the operation. The hoods 
shall be connected to one or more branch 
pipes haVing exhaust volumes as shown 
in Table G-8. 

TABL,- 0-A-VERTICAL SPtl'«>Llt DIX O~IND&B 

nts.· dlomoter 
(tnrh.sl 

llr,to20 •..• 
Ov,r lO to 30 .•. 
Over 30 lo 53 ... 
O\"rr ~3 to 71 •.. 

OnP.h&tr or more 
or ,.11,... covered 

Oise not 
covered 

Nurn• Ezhaust Num- £•naust 
t,,,, • foot•;rmn b<·r • root"mln. 

I 500 2 780 
~ 780 l I. 480 
l I. 770 ◄ 3.630 
2 3.140 6 6.010 

• ~u,nhor or 0>ha11st-out1,ts around periphtry of hOO<l, 
or c11ual dLSlrihullon provide<! by othtr nw:i.ns 

(vii> Grinding and Polishing belts 
shall be provided with hoOds to remove 
dust and dirt generated in the opera
tions and the hoods shall be connected 
to branch pipes having exhaust volumes 
as shown In Table G-9. 
TABIZ 0 -9-0IUNl>ING Affl> POLJB11Drn Bn.Tf. 

Ezhau,t oolume 
Belts Width (Inches): (/t.•f mfn.) 

Up to 3---- ----------------------- 220 Over 3 to 5_______________________ 300 
Over 5 to 7_______________________ 390 
Over 7 to 9_______________________ 600 
Over 9 to 11______________________ 810 
Over 11 to 13__________________ ___ 740 

<viii> Cradles and swing-frame grind-
ers. Where cradles are used for handling 
the parts to be ground, pohshed, or buffed. 
requiring large partial enclosures to 
house t.he complete operation, a mini
mum average air velocity of 150 feet per 
minute shall be maintained over the 
entire opening of t.he enclosure. Swing
rrame grinders shall also be exhausted in 
the same manner as provided for cradles. 
(See fig. 0-3) 

<ix> Where the work is outside tt 
hood, air volumes must be increased 
shown 1n American Standard Fund 
mentals Governing the Design and O 
eratlon of Local Exhaust Systems, Z9. 
1960 <section 4, exhaust hoods). 

<4> Exhaust s11ste1TI$. <D Exhaust sy 
rems for grindJng, Polishing, and buffi1 
operations should be designed in accor 
ance with American Standard Fund 
mentals Governing the Design a1 
Operation of Local Exhaust Systen 
Z9 2-1960. 

<Ill Exhaust systems for grinding, po 
lshlng, and buffing operations shall I 
tested in the manner described in Ame 
lean Standard Fundamentals Govern1I 
the Design and Operation o! Local El 
haustSystems, Z9.2-1960. 

(Iii> All exhaust systetn.s shall be pre 
vided with suitable dust collect.on;. 

<5> HOOd and enclosure design. (I) Co 
It Is the dual function of grinding an 
abrasive cutting-off wheel hoods to pre 
tect the operator from the hazards < 
bursting wheels a.s well a.s to provide 
means for the removal of dust and di1 
generated. All hoods shall be not less i 
structural strength than specifled in th 
American National Standard Safety Cod 
for the Vse. Care. and Protection of Abrz 
sive Wheels, B?.1-1970. 

<b> Due to the variety of work an, 
types of grinding machines employed, i 
Is necessary to develop hoods adaptabll 
to the partlcUlar machine in question 
and such hoods shall be located as clOS( 
as possible to the operation. 

<ll> Exhaust hoods for floor stands 
pedestals, and bench grinders shall ti. 
designed In accordance with figure G-2 
The adjustable tongue shown in the ftg, 
ure shall be kept in working order anec 
shall be adJusted within one-fourth inct 
of the wheel periphery at all times. 

<W> Swing-frame grinders shall bE 
provided with exhaust booths a.s 1nd1· 
cated in figure 0-3. 

<lv) Portable grinding e>perat!ODSf 
whenever t.he nature of the wor, permits, 
shall be conducted within a partial en
cl06ure. The npentng in the enclosure 
shall be no larger than is actually re
quired tn the operation and an average
face air 9'!locity of not less than 200 feet 
per minute sbaD be maintai.Ded. 

(V) Hoods for J)(>llsblng and buffing 
and 8Cl'atch-bruab wheels shall be con
struci.ed to conform as closely to figure 
0--4 u the nature of the work will 
penntt. 

( vi ) Cradle grinding and polishing 
operations shall be performed within a 
partlal enclosure similar to figure 0-5. 
The operator shall be positioned out.side 
the working face of t.be opening of the 
enclosure. The face opening of the en
closure should not be any greater in 
area than that actually required tor the 
performance of the operation and the 
average air velocity into t.be working 
face of the enclosure shall not be less 
than 150 feet per minute. 



' • ' ,, • • 

' " ' • • 
' 

• 
•· 

SUBPART G-OCCUPATIONAL HEALTH AND ENVIRONMENTAL 37 
CONTROL 

(vil) Hoods for horizontal single
spindle disc grinders shall be constructed 
to conform as closely as possible to the 
hood shown in figure G--6. It ls essential 
that there be a space between the back 
or the wheel and the hood, and a space 
around the periphery ot the wheel of at 
least 1 inch 1n order to permit the suction 
to act around the wheel periphery. The 
opening on the side of the disc shall bt. 
no larger than ls required for the grtn<i
tng operation, but must never be le& 
than twice the area of the branch outlet. 

(vill) Horizontal double-spindle d1SC 
grinders shall have a hood enclrcllng 
the wheels and grinding chamber similar 
to that illustrated in f!.gUre G-7. The 
openings for passing the work Into the 

ANGLE, OF SLOT, 
TO BE 11'1 RELATION 

/ ....,_~ TO RO TAT10tl 

' 

grindil.J.g chamber should be kept as 
small as possible, but must never be less 
than twice the area of the branch outlets. 

(ix) Vertical-spindle disc grinders 
shall be encircled with a hood so con
structed that the heavy dust is drawn 
ofr a surface or the dlsc and the lighter 
dust exhausted through a continuous 
slot at the top o! the hood as shown in 
figure 0-1. 

ex) Grinding and pollshlng belt hoods 
shall be eon.structed as close to the op
eration as possible. The hood shoUld ex
tend almost to the belt, and 1-lnch wide 
open.lnga sboUld be provided on either 
side. Figure 0-8 shows a typical hood !or 
a belt operation. 

Fig,. G•l 

Vertical Spin,Ue Diae Grimier E:d1aual Hood and Branch Pipe C.011neelion1 

Di• [). lnchn Ed,aus1 E Volume fahau,1ed 
MS Mu N,,, o;. ol 4.500 Ct/min Nole 

Pip.., C1'/min 

20 ' '" soo When on..-ho!r or mo"' 0£ 

~~ • 780 1he di,c con be hooded, 111<: 

' 6 1.7~ nhouu due1, n ,ho"'n •1 
~., ., :1 12 • ·" th, t,fl . 

~ .. 20 :i 2 • if Wh,n no hood can be usfll 
7 ,. 

' 0 ovtr di,o . u,e exh~u,t duo II 
>v,r 0 '' • ' .530 ~• ,ho..-n ot l,ft. o,,,::, ,, s 7 b .1/ lll 

Entry lou = 1.0 ,lot , ,,lucily prNrnre+ 0.5 branch vducily pr,sourc 
Minimum ,!ot .wlo<ity = 2,000 II/min - r,-inch ,lot w;d1h 

94(b)(5) 
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Fig. G-2 

StAndard '.,rinder Hood 

Wheel 0imen~ion Exh3ust 

Oiamtter. Inches 
Ou1lt1, 

Width. Inches Inches 
Min: d Ma,= 0 Mu £ 

q I "- 3 
Owr 9 16 2 4 
Ovtr 16 19 '3 4~ ,..,,, IQ 14 ' 4 5 
Ov~r 24 30 I 5 ,, 
Vvtr :$(/ 36 b l 

I 

. 
l::ntr) Ion = 0.45 vdo>cily pressure for ,~pfr~,:j tal.toff 

0.65 velocity prtuure f->r •traiaht takeoff 

'>'- Al. Ttll. .. A H ., ' 'F... T 11.t.,<SI TION 
,,,,,, ,, ARIIANCEMENTS ,, 

/~ 
/ 

Volumt 
or Air 

., 4.500 
(t/111in 

220 
39U 
c;o:, 
610 
eeo 

1.21.10 

• 
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VEL =l~OFT/MIN 
':;=,~ I II ! i JIB SUSPENSION I: 

: I &.1..FFLE I 

I f 
' HOC« I ; 

Fig. a,..3 
A :\lc1hod of Applying 1111 Exhnusl Enclosure to Swin,1?•frame Grinders 

;,.'.QT[: ll~Hlr 10 rrduce front openin~ as much u possible 

T • , ____ ,,,.L 
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0.250,..._ 

ADJUSTABLE TONCUE~ 

0 w ... ~ 
w;;; ,/ 
"'"' \ ,/ - HINCE O DOOR REIN • 

FORCED FOR STIFFNESS 

3f z.,,., 
u.,._;;.,__,< 
... < ~ '\ 
< .J 
a..w 
WW 
w :x: ~· 

D / 

_J_ 
y-.....4 

/ 

1 
I ~, ~, 

I w.J< I 
u t-- 0.7 5 0 -.,.--..i 

I ii ¥L __ 
.. 

I TRAP WITH CLEANOUT 
WHEN DESIRED J 

' J.1..-... -~ -..J\,,,...----

Fig. G-4 
Standard Buffing and Polishing llood 

Wheel Dimen~ion, foches Exhaust 

Diameter 
Outlet, 

Width Inches 
Min= d 

(}yrr 9 
Ovtr I(> 
Ovtr I '-1 
C>vrr 24 
Over JLI 

Max= D M:ix E 
9 •) 

:lij 
16 3 4 
19 4 5 
24 !'i 5\tt 
'30 ,, 6'A 
36 l, 7 

Enlry loss = 0. 15 vdocity pr~o~ure for t:iper.-d t:il.-off 
0 :65 velocity prcs~ure for straight talteuff 

Volume 
of Air 

at 4,500 
ft/min 

JO() 
sou 
610 
7411 

I .040 
1.200 

E 

.t 

• 
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MINIMUM VELOCITY IN EIS 3,000 FT/ MIN 

HINGES 

,---, 
I I 
I I 

: l. 
I 

''· ... 
CRINDINC 

WHEEL 

0 

CLEAN:>UT DOORS 

... 
: ... .. 
z 
:, 
0 
V 

~ 

~ 
0 
X 

"' 0 
0 
j ... 

TO SUIT TYPE I. SIZE OF •OIU( 

.150 

--- --- ---------------- I 

MINIMUM VELOCITY AT ENCLOSURE FACE IS 150 FT/MIN 

Fig. G-5 
Cradle Polishing or Grinding Enclosure 

Entry Ion = 0.45 ve\ocit)" prtl~•,re for tapered t~k,olT 
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THE IAINIMUM 
AREA OF 
OPENl~IC SHALL 
NOT BE LESS 
THAN TWICE THE 
AREA OF THE 
OUTLET "E" 

Q. -t' l "----<•--.'1••----'0;. T 1 • ----.. 2 2 

LOCl(INC H001(S 

Fig. G-6 

HINCE 

Horizontal Single-Spindle Disc Grinder Exhausl l lood and Branch Pipe Con nections 

Oia D. lnchrs Exhaust E: Volumt E:. haustrd 
at 4.500 ft/min 

Min M,1x Dia. Inch" ft 1/ min 

12 3 22n 
Ovrr I::? IQ 4 19n 
Ovrr 19 3() .s t>I0 
Ovrr :JO 36 6 Be0 

NOTE: H grinding,, httl, arr u~,d for d,:;c irindinir purpo~r:;, 
hoods mu,1 conform to s1ruct1t•,1I ~lrrnttth and ma1n1als ,1, dr
scribrd in 9.1. 

En1ry loss = OA5 ,·elocity prr$,ure for t&ptrrd takrofT 

Q 
2 

0 
i 



SUBPART G-OCCUPATIONAL HEALTH AND ENVIRONMENTAL 43 
CONTROL 

L..-4i_ OF SPINDLE 

n--rr1-n- -n--
FACE OF GRl~lOINC DISCS 

-- _JJ_ JJ~_u __ u 

E 

DIRECTION OF ROTATION 

• 

E 

Fig. G-7 

-- i 
"' ___ _L 

A-A 

\1/0RIC 

CONVEYOR 
A 

.&NY METHOD OF 
FEEDING PARTS TO 
BE GROUND MAY 
BE USED. 

Horizontal Double-Spindle Disc Grinder Exhausl Hood and Branch Pipe Connections 

Di~c Di•, Inches [lhauH £ \'o lumc 

~!in ~lax ;'\ 0. Dia 
E~h.1u,1cd 

a1 of.SUD ft min Note 
Pi-c, ftl 'min ,. I ' " Ovrr I'} ,s I • 88 \\'hen ,,,:dth ., ~ ··• permits. 

N~, 2S -,r, I 1 1.20 c'l.hau!t ducis ihould be a, 

( tr JO SJ ' b 1.770 near hea,int ~nnding •• ~-,, 4 ' ,.2 0 P•h!iblc. 

- .. 

94(b)(5) 



44 GENERAL INDUSTRY STANDARDS 

Sl,d,ng tongue 

,··-.i 
ti.c:::;:::J..Vt 

I', .... , I 
r , .. 

4r----+r--

l f 1 
I I I I I 

I L _J 
I ,_ -

Belt tensi0t1 

Side hinged 

Fig. G•8 

I /16 " 

A Typical Hood for a Belt Operation 

Flange 

Bdt Wi,hh IV. Inch~ Exh1u,1 Volumt, r,,/min 

UD lo 3 220 
to s '100 

' t o 1 _:;qn 
7 to 9 ~o 0 
q t<> I I f>IO 

I I t<> l ~ 740 

Minimum duel vdoc,1y = 4.500 ft/min br~nch. :·LSOO (1/min main 
Entry Ion= OAS \'tl<>\i1y prmare'-fur laptrc-d t :ikcoff 

O.os VC'll)Cily PC<'SSutt for ~r.atthl 1akc-uff 

(6) ScoPe. This paragraph (b). pre
scribes the use of exhaust hood enclo
sures and systems in removing dust, dirt, 
fumes, and gases generated through the 
grinding, polishing, or buffing of ferrous 
and nonferrous metals. 

<c> SJ)ra11-ftnishtng oPerattons-<l> 
De/initlcms OJ)J)licable to this J)ara
graJ)h----(1) SJ)Tay-ftnuhing Of}erattons. 
Spray-finishing operations are employ
ment of methods wherein organic or in
organic materl.als are uttuzed in dis
persed form tor deposit on surfaces to 
be coated. treated, or cleaned. Such 
methods of deposit may involve either 
automatic, manual, or electrostatic dep
osition but do not Include metal spray
Ing or meta.l]lzlng, dipping, flow coating, 
roller coating, tumbling, centrifuging, or 
spray washing and degreasing as con
ducted ln self-contained washing and 
degreasing machines or systems. 

(ll) SJ)Tal/ booth. Spray booths are de
fined and described in I 1910.107Ca>. <See 
sections 103, 104, and 105 of the Standard 
for Spray FlnJshing Using Flammable 
and Combustible Materials, NFPA No. 
33-1969). 

CW> Spray room. A spray room ls a 
room in whlch spray-ftnl.shing operations 
not conducted in a spray booth are per
formed separately from other areas. 

<iv> Minimum maintained velocitv. 
Minimum malntalned velocity ls the ve
locity of alr movement whlch must be 
maintained in order to meet mlnlmum 
speclfted requlrements for health and 
safety. 

94(b)(5) 

<2> Location and ,rpplication. Spray 
booths or spray rooms' are to be used to 
enclose· or confine an <lCJef8tlons. Spray
ftnishlng ooerat1ons shall be located as 
provided ln sections Jal through 206 ot 
the Standard for SP?Q Plnlshlng Using 
Flammable and Combmtible Materials. 
NFPA No. 33-1969. 

(3) Design and coadruction of spra11 
booths. Ci> Spray booths shall be de
signed and constructed in accordance 
with I 1910.107<b) Cl)-(4) and <6>-(10> 
<see sections 301-304 and 306-310 of the 
Standard for Spra.Y Finlshing Using 
Plammable and Combmtll>le Materials, 
NFPA No. 33-1969), for general . con
struction speclfleatlcms. Por a more de
tailed discussion of fundamentals relat
ing to this subject, see ANSI Z9.2-1960. 

<a) Lights, motors. electrical equlp
ment. and other sourcs of Ignition shall 
conform to the requirement., of § 1910.107 
<b> <10> and <c>. <See section 310 and 
chapter 4 of the Standvd for Spray 
Finlshing Using Plarnmable and Com
bustible Materials, NFPA No. 33-1969.> 

<b> In no case shall combustible ma
terial be used in the construction of a 
spray booth and supply or exhaust duct 
connected to lt. 

<11> Unobstructed walkways shall not 
be less than 61/2 feet hlgh and shall be 
maintained clear or obstruction from 
any work location 1n the booth to a 
booth ex.lt or open boo~ front. In booths 
where the open front ls the only ex.lt, 
such ex.Its shall be not less than 3 feet 
,vtde. In booths having multiple exits, 

such exits shall not be less than 2 l I 
wide, provided that the maximum • 
tance from the work location to the , 
ls 25 feet or less. Where booth exits 
provided with doors, such doors sl 
open outward from the booth. 

<111) Baffles. distribution plates. 1 
dry-type overspray col1ectors shall c 
form to the requlrements of § 1910. 
<b> (4) and <5>. <See sections 304 1 

.. 

305 or the St.andard for Spray Finlsh 
Using Flammable and Combustible Ms · 1'iA 
rial,;, NFPA No. 33-1969.) 

<a> Overspray filters shall be tnstal' 11 

and maintained in accordance with .;~ 
requlrements of § 1910.107(b> <5>. < 
section 305 or the Standard for Sp 
Finishing Using Flammable and Co 
bustlble Materials, NFPA No. 33-lOOc 
and shall only be in a location easily 
cessible for inspection. cleanlng, 
replacement. 

(b) Where effective means, lndepet · 
ent of the overspray filters, are lnst81 , 
whlch will result in design alr distrll · 
tion across the booth cross section. ll , 
pennJsslble to operate the booth with- I 
the fll ters ln place. 

Clv> Ca> For wet or water-wash sp , 
booths, the water-chamber enclos\ 
within which lntlmate contact o! er~ 
t.amJnated alr and cleaning water ~ 
other cleanJng medium Is maint.alned ~ 
made of steel, shall be 18 gage or hea, r 
and adequately protected agal t 
corrosion. 
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(b> Chambers may include scrubber 
,ray nozzles, headers, troughs, or other 
'\1ces. Chambers shall be provided with 
IE'quate means for creating and maln
lnlng scrubbing action tor removal ot 
ntlculate matter from the exhaust alr 
ream. 
< v > Collecting tanks shall be of welded 
eel ccnstructlon or other sultable non-
1mbustlble material. U pits are used as 
>llcetlng tanks, they shall be concrete, 
1asonry, or other material having 
.mllar properties. 

1a) Tanks shall be provided with weirs, 
~lmmer plates, or screens to prevent 
udge and floll.tlng paint from entering 
1e pump suction box. Means tor auto
atlcally maintaining the proper water 
vel shall also be provided. Fresh water 
,lets shall not be submerged. They shall 
•rmlnPte at least one pipe diameter 
:iove the safety overflow level of the 
ink. 
lb) Tanks shall be so constructed as to 
sr,,urage accumulation of hazardous 

-.posits. 
<vi> Pump mani!olds. risers, and head
s shall be adequately sized to Insure 
1ff\clent water flow to provide efficient 
>eration of the water chamber. 
(4> Design and construction of spraJJ 

~oms. ll) Spray rooms, Including floors, 
1all be constructed of masonry, concrete, 
r other noncombustible material. 

<11> Spray rooms shall have noncom
u.,ttble flre dot>rs and shutters. 

<lll> Spray rooms shall be adequately 
enUlated so that the atmosphere in the 
reathlng zone of the operator shall be 

r, 1alntalned 1n accordance with the re
di ulrements of subparagraph C6) UH of 
e, ~s paragraph. 
a <lv> Spray rooms used tor production 

ht :>ray-flnlsh1ng operations shall conform 
J the requirements for spray booths. 

81 
1 5> Ventilation. Cl> Ventilation shaU 

,0 e provided in accordance with provl
i 1, ons of § 1910.107Cd> <see chapter 5 of 
~ ,e Standard for Spray Finishing U~ing 
~ll lommable or Combustible Materials, 
al 'FPA No. 33-1969), and In accordance 

Ith the following: 
<a> Where a fan plenum Is used to 

uli quallze or control the distribution of 
ti '<haust air movement through the booth, 

<~ shall be of sufflclent strength or rigidity 
~ 
1 

:> withstand the differential air pressure 
:o r other superficially Imposed loads for 
~• rhicb the equipment is designed and also 
: ~ o facllitate cleaning. Construction spec!-

en( ,u, 
ibl 
It 
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flcations shall be at least equivalent to 
those of subdivision Clll> ot this sub
paragraph. 

(b)-Revoked 
(ii> Inlet or supply ductwork used to 

transport makeup air to spray booths 
or surrounding arens shall be constructed 
of noncombustible materials. 

<a> If negative pressure exists within 
Inlet ductwork, all seams and joints shall 
be sealed iC there is a possibility of infil
tration of harmful quanti ties of noxious 
gases, fumes, or mists from areas through 
which ductwork passes. 

<b ) Inlet ductwork shall be sized In 
accordance with volume flow require
ments and provide design air require
ments at the spray booth. 

<cl Inlet ductwork shall be adequately 
supported throughout its tength to sus
tain at least its own weight plus any 
negative pressure which is exerted upon 
it under normal operating conditions. 

(iii)-Revoked 
<a> Exhaust ductwork shall be ade

quately supported throughout its length 
to sustain its weight plus any normal 
accumulation in interior during normal 
operating conditions and any negative 
pressure exerted upon it. 

ib> Exhaust ductwork shall be sized 
in accordance with good design practice 
which shall include consideration of fan 
capacity, length of duct. number of turns 
and elbows, variation in size, volume, and 
character of materials being exhausted. 
See American National Standard Z9.2-
1960 for further details and explanation 
concerning elements of design. 

ic> Longitudinal joints in sheet steel 
ductwork shall be either lock-seamed, 
riveted, or welded. For oth<?r than steel 
construction, equivalent securing of 
Joints shall be provided. 

ldl Circumferential joints in duct
work shall be substantially fastened to
gether and lapped in the direction of air
flow. At least every fourth Joint shall be 
provided with connecting flanges, bolted 
together. or of equivalent fastening 
security. 

1 e I Inspection or clean-out doors shall 
be provided for every 9 to 12 feet of run
ning length for ducts up to 12 1nches In 
diameter, but the distance between clean
out doors may be greater for larger pipes. 
<See 8.3.21 of American National Stand
ard Z9.1-1951.> A clean-out door or doors 
shall be provided for servicing the fan. 

and where necessary, a drain shall be 
provided. 

Cf) Where ductwork passes through a 
combustible roof or wall, the roof or wall 
shall be protected at the point of pene
tration by open space or fire-resistive 
material between the duct and the roof 
or wall. When ducts pass through fire
walls, they shall be provided with auto
matic fire dampers on both sides of the 
wall. except that three-eighth-inch steel 
plates may be used in lieu of automatic 
fire dampers for ducts not exceeding 18 
inches in diameter. 

<g> Ductwork used for ventilating any 
process covered in this standard shall 
not be connected to ducts ventilating any 
other process or any chimney or flue 
used for conveying any products of 
combustion. 

C6> Velocity and air ft,ow requirements. 
Ci> Except where a spray booth has an 
adequate air replacement system, the ve
locity of air into all openings of a spray 
booth shall be not less than that speci
fied In Table 0 - 10 for the operating con
ditions specified. An. adequate air 
replacement system is one which intro
duces replacement air upstream or above 
the object being sprayed and Is so de
signed that the velocity of air in the 
booth cross section Is not less than that 
specified in Table 0-10 when measured 
upstream or above the object being 
sprayed. 

111> In addition to the requirements 1n 
subdivision (I) of this subparagraph the 
total air volume exhausted through a 
spray booth shall be such as to dilute 
solvent vapor to at least 25 percent of 
the lower explosive limit of the solvent 
being sprayed. An example of the 
method of calculating this volume Is 
given below. 

Example· To determine the lower explo
sl ve limits or the most common solvents used 
In spray finishing. see Table 0 -11. Column 
1 gl\•es the number of cubic feet of vapor per 
gallon or solvent and column 2 gives the 
lower explosive limit (LEL) In percentage by 
volume or air. l'lote that the quantity of spl
vent will be diminished by the quantity of 
solids and nonftamm.ables contained In the 
finish. 

To determine the volume of 'llr In cubic 
feet necessary to dilute the vapor rrom I gal
lon or sol vent to 25 percent or the lower 
explosive limit, apply the following formula : 

4 ( 100-LEL) (cubic feet ot vapor per gallon) 

h<.1 
Dilution volume required per gallon of solvent 

;pl1 
~\II 
~ 
iJ' I 

ed, 
tv1 
~ 

Ualn3 toluene as the solvent. 
(l ) LEL or toluene from T&ble 0-11, col

umn 2, ls 1.4 percent. 
(2) Cubic feet of vapor per gallon from 

Table G-11, column 1, ls 30.4 cubic feet per 
gallon. 

LEL 

(3) Dilution volume required= 
4 ( 100-1.4) S0.4 

8,684 cubic feet. 
1.4 

(4) To convert to cubic feet per minute of 
required ventilation, multiply the dilution 
volume requlred per gallon of solvent by the 
number of gallons of solvent evaporated per 
minute. 

94(c)(6) 
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TABLE O-10-Mll<UIIIW llfAINTAIIIED Vro;LOCITIU INTO SPRAT BOOTUS 

Airflow veloclUes, f.p.m. 
OperaUng condlUons for ol>Jects completely Inside booth Crossdralt, f.p.m. ---------

Design Range 

Electrostatic and nutomaUc ~rlost operation contained In booth N,gllglbl• ..••••••. 60 larye booth ••• _. 
wltliout operator. 100 ,mall booth._. 

60- 76 
7S-125 
7(>-125 

125-175 
12s-175 
160-250 

Alr-operatedguns,manualorautomallc_ ..................... Upto50. -·-···· l~l~ellboboootthh ___ _ 1..., sma __ _ 
Air-operated ir,m,, manu~ or automnUc. •••.•.....•..••..••••• Up to 100.. •• •. 160 lasmallrge booboothh __ -

200 t ---

NOTE.•· 
(I) Attention Is Invited to the !act that the effectiveness of the spray booth Ii dependent upon the relationship ol 

the depth of the bcoth to Its height and width. 
(2) Crossdralts can be •llmlnated through proper design and such d~lgn should bo sought. Crossdra!ts In excess ol 

100 fpm Cleet p,r minute) Mould not be permitted . 
(3) Excessive air pres.<u.-,.s result In loS' ol both efficiency and material waste In addition to creating a backlash that 

may carry ovu:q,ray anrl fume. Into adJactnt work areas. , 
1 (4 ) Booth• should be designed with velocities shown In th• column htodod "Desl,tn. ' ITowcver, booths opcrat nc 

with velocltl<-s shown In the column headc<.I "Ran,te" are In compllanco with thl.s ~tandard. 

TADL& O - 11-· Lowi:a F.xPLOStV& Ll:UIT OF S<nr& 
Cnl111os1.v Us&o SOLV&IITS 

Solvent 

Acetone ................... . 
Amyl Acetate (lso) ••••••.•• 
Amyl Alcohol Cn) ........ .. 
Amyl Alcohol (lso) .... _ •••• 
Benzene ................... . 
Butyl Acetate (n) •••••..... 
Butyl Alcohol (n) .••.....•• 
Butyl Cellosolve •....•.•..• 
C•llosolvo ................ . 
Cellosolve Acelat• ........ .. 
CycJol,r.ianone •...•...•...• 
1,1 Dtchloroelhylene __ •••.• 

!,2 Olchloroelhylene_ •... __ 
r; lhyl Acelato ............. . 
Ethyl Alcohol.. •.•........• 
Ethyl Lactat.e. _______ _____ • 
M<:thyl Acetate .•.••••••••. • 
Methyl Al<'Ohol.. ....•••.••• 
Methyl Cellosolvo .••.••••• . 
Methyl Ethyl Ketone •.•... 
Methyl n-Propyl Ketone .. • 
Naphtha (VM&P) (78° 

Cubic feet 
of vapor 

per gallon 
of liquid 
at 70" F 

Column I 
44. 0 
21. 6 
29. 6 
29.6 
30.8 
24.8 
35.2 
2f.8 
33.6 
23. 2 
31. 2 
42. 4 

f 2. . 
32.8 
66.2 
28.0 
40.0 
80.8 
40.8 
34.0 
30.4 

Naphtha) .•.•.........•••. 22.. 4 
N nphtha (100" Flash) 

Salety Solvent-Stod
dard Solvont - •..••...•••. 

Propyl Acetnte (n). _ ...... . 
Propyl Acotato (I.so) .... ... . 
Propyl Alcohol (n) ..••••.• _ 
Propyl Alcohol (lso) ....... . 
Toluene ••....•.•..•.••.••.. 
Turpentine ___ ••......•..... 
X:,lene (o) _ ••••••••.. _ •.••• 

1 At212°F. 

23. 2 
27.2 
28.0 
44.8 
44. 0 
30. 4 
20. 8 
2G.. 

J..ower 
explo~lw 
limit In 

percent h,v 
,·olum.e of 

nlr nt 70" F 

Column t 
2. 6 

I 1.0 
I. 2 
I. 2 

I I. 4 
I. 7 
I . 4 
I. I 
I 8 
I. 7 

I I . I 
6.6 

9. 7 
2. 6 
•. 3 

I 1. 5 
3.. I 
7.3 
2. 6 
1.8 
I. 6 

0. g 

I. I 
2.0 
1.8 
2.1 
2.0 
I. 4 
0.8 
1.0 

(iii> <a> When an operator must 
position himself in a booth downstream 
of the object being sprayed, an air sup
plied respirator or other type of respira
tor · approved by the Bureau of Mines, 
U.S. Department of the Interior or speci
fied In ANSI Z88.2-1969 for the material 
being sprayed should be used by the 
operator. 

(b) Where downdraft booths are pro
vided with doors, such doors shall be 
closed when spray painting. 

<7) Make-up a ir. (i) Clean fresh air, 
free of contamination from adjacent in
dustrial exhaust systems, chimneys, 
stacks, or vents, shall be supplied to a 
spray booth or room in quantities equal 
to the volume of air exhausted through 
the spray booth. 

(ii) Where a spray booth or room re
ceives make-up air through self-closing 
doors, dampers, or louvers, they shall be 
fully ooen at all times when the booth 
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or room is in use for spraying. The 
velocity of air through such doors, damp
ers, or louvers shall not exceed 200 feet 
per minute. I! the fan characteristics 
are such that the reqUlred air flow 
through the booth will be provided, 
higher velocities through the <.Joors, 
dampers, or louvers may be used. 

<Iii> <a> Where the air supply to a 
spray booth or room Is filtered, the fan 
static pressure shall be calcuiated on the 
assumption that the filters are dirty 
to the extent that they reqUlre cleaning 
or replacement. 

(b) The rating of fllters shall be 
governed by test data supplied by the 
manufacturer o! the filter. A pressure 
IZ'age shall be installed to show the pres
sure drop across the filters. This gage 
shall be marked to show the pressure 
drop at which the filters reqUlre clean
ing or replacement. Filters shall be re
placed or cleaned whenever the pressure 
drop across them becomes excessive or 
whenever the air flow through the face 
of the booth falls below that specified 
Ir. Table G-10. 

<ivl <a l Means for heating make~up 
alr to any spray booth or room. before 
or at the time spraying Is normally per
formed, shall be provided in all places 
where the outdoor temperature may be 
expected to remain below 55• F. !or 
appreciable periods of time during the 
operation of the booth except where 
adequate and safe means of radiant 
heating for all operating personnel 
affected is provided. The replacement 
air during the heating seasons shall be 
maintained at not less than 65° F. at 
the point of entry Into the spray booth 
or spray room. When otherwise un
heated make-up air woUld be at a tem
perature of more than 10• F . below room 
temperature, its temperature shall be 
regulated as provided in section 3.6.3 or 
ANSI Z9.2- 1960. 

(b) As an alternative to an air re
placement system complying with the 
preceding section. general heating of the 
building in which the spray room or 
booth is located may be employed pro
vided that all occupied parts o! the build
ing are maintained at not less than 65 • F. 
-when the exhaust system is in operation 
or the general heating system supple
mented by other sources of heat may be 
employed to meet this requirement. 

<c> No means or heattng make-up air 
shall be located In a spray booth. 

<d> Where make-up air is heated • 
coal or oil, the products o! combust 
shall not be allowed to mix with 
make-up air, and the products of e< 
bustlon shall be conducted outside 
bUllding through a flue terminating 
a point remote from all points wh
make-up air enters the bUlldlng. 

<ei Where make-up air Is heated 
gas, and the prOducts o! combustion 
not mixed with the make-up air but 
conducted through an independent l 
to a point outside the bUlld1ng rem 
from all points where make-up air 1 

ters the bUllding, It Is not necessary 
comply with <f> ot this subdivision. 

<I> Where make-up air to any maJ: 
ally operated spray booth or room 
heated by gas and the products oI co 
bustlon are allowed to m1x with t 
supply air, the following precautl~ 
must be taken: 

< 1 > The gas must have a distinct! 
and s trong enough odor to warn wot 
men in a spray booth or room of 
presence 1! In an unbwned state In t 
make-up air. 

CZ> The maximum rate o! gas supJ." 
to the make-up air beater bwners mt. 
not exceed that whtcb wO'Uld yield 
excess o! 200 p.p.m. (parts per mllllo1 
of carbon monoxide or 2,000 p .p.m. 
total combustible gases in the mlxtu 
1! the unburned gas upon the occurren 
o! flame !allure were mixed with i 
o! the make-up air supplied. 

<3> A fan must be provided to dellv 
the mixture of heated air and produc 
of combustion from the plenum cbamb
houslng the gas burners to the sprr 
booth or room. 

<8> Scope. Spray booths or spr: ~ c 
rooms are to be used to enclose or r,01 • F 
fine all spray finishing operations co ~ 
ered by this paragraph <c>. This par. 
graph does not apply to the spraying d 
the exteriors of bUlldings, fixed tanks, 1 11 similar structures. nor to small portal> t 
spraying apparatus not used repeated lrnor 
in the same location. ;:: 

Cd > Open surface tanks-Cl) Gener, 
(il This paragraph applies to all operr i,Ji~ 
tions involving the Immersion of m: I COil 
terlals In liquids, or In the vapors o! su~ It!! t, 
liquids, for the purpose o! cleaning • !bi..,. 
altering the surface or adding to or in" I!!.: 
parting a finish thereto or changing tl !"'II 
character of the materials, and their sul ilica1 
sequent removal from the liquid or vapo llten 
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tning, and drying. These operations 
ude washing, electroplating, anod.iz-
pickltng, quenching, dYing, dipping, 

nlng, dressing, bleaching, degreasing, 
\line cleaning, stripping, rinsing, 
·sting. and other similar operations. 
U, Except where specific construc-
1 specifications are prescribed in this 
Ion. hoods, ducts, elbows, fans, blow-
and all other exhaust system parts. 

1ponents, and supports thereof shall 
;o constructed as to meet conditions 
. erviee and to facilitate maintenance 
shall conform in construction to the 

~lflcat1ons contained in American 
tonal Standard Fundamentals Gov
Ing the Design and Operation of Local 
1a11.c;t Systems. Z9.2-1960. 
D Classification of open-surface tank 

, ratioru. O> Open-surface tank op
" Jon!: shall be classified Into 16 

.ses, numbered A-1 to D--4, inclusive. 
H> Determination of class. Class ls 
ermined by two factors, hazard po-

11 tt...t designated by a letter from A to 
inclusive, and rate of gas, vap(>r, or 
t evolution designated by a number 

d m 1 to 4, inclusive (for example, B.3>. 
ill> Hazard potential ls an index, on a 
.e of from A to D, inclusive, of the 

ii: !rlty of the hazard associated with the 
stance contained in the tank because 

11 the toxic, flammable, or explosive 
ure of the vapor, gas, or mi.st pro
ed therefrom. The toxic hazard ts 

m ermined hom the concentration, 
\Sured In parts by volume of a gas or 
or, per mUlion parts by volume of 
tamlnated air <p.p.m.l, or in m.1111-
ms of mist per cubic meter of air 
J./m.•>, below which ill effects are 
Utely to occur to the exposed worker. 

'0 ! concentrations shall be those in 
110.1000. 
Iv> The relative fire or explosion 
ard ts measured in degrees Fahren
t in terms of the closed-cu~ flash 
nt of the substance In the tank. De
ed information on the prevention of 
hazards in dip tanks may be found 

Olp Tanks Containing Flammable or 
nbustlble Liquids, NFPA No. 34-1966, 
tonal Fire Protection Association. 
~rr the tank contains a mixture of 

d<L;, other than organic solvents, 
lSe effects are additive. the hygienic 
:>.d,ud of the most toxic component 
r example, the one having the lowest 
m. or mg./m.•> shall be used, except 
ne such substance constitutes an in-
1iflcantly small fraction of the mix
?. For mixtu.res of organic solvents, 
Ir combined effect, rather than that of 
1er individually, shall determine the 
ard potential. In the absence of in
nation to the contrary, ~he effects 
11 be considered as additive. If the 
1 of the ratios of the airborne concen
:lon or each contaminant to the toxic 
centration of that contaminant ex
:is unity, the toxic concentration shall 
considered to have been exceeded. 
e Note A to subdivision (vl of this 
paragTaph.> 
1) Hazard potential shall be deter-
1ed from Table G-12, with the value 
!eating greater hazard being used. 
en the hazardous material may be 
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either a vapor with a threshhold iimit 
value <TLV> in p.p.m. or a mist with a 
TLV in mg./m.~. the TLV indicating the 
greater hazard shall be used (for ex
ample, A takes precedence over B or C: B 
over C: Cover D). 
Non: A: 

Ci Ct C. c, 
--+--+--+ ... -->1 
TLV1 TLV2 TLV1 · TLV, 

where: 
c=Concentratlon measured at the-<>pera

tton In p.p.m . 
TABLE O- 12-DETl:R.IIINA TJON or H AZARD Pon:NTJAL 

Huard 
potential Oas or 

vapor 
(p.p.m.) 

Toxicity Oroup 

Fle.,h point 
Mlsl (In degrll('S 

(mg./ml) F .) 

A .••••.....•. 0-10 0-0. I •••... •••• . . .• 
n...... .. .. . .. 11-100 o. 11-1. o Under 100 
C............ . 101-500 I . 1- 10 100-200 
o.. ..... .. .. . Over 600 o.-~r 10 Over 200 

<vt> Rate of gas, vapor, or mist evolu
tion ts a numerical index, on a scale of 
from 1 to 4, inclusive, both of the rela
tive capacity of the tank to produce gas, 
vapor, or mist and of the relative energy 
with which it ts projected or carried up
wards from the tank. Rate is evaluated 1n 
terms of 

(a> The temperature of the liquid In 
the tank 1n degrees Fahrenheit: 

Cb) The number of degrees Fahren
heit that this temperature ls below the 
bolling point of the llquld in degrees 
Fahrenheit; 

<c> The !'elatlve evaporation of the 
liquid 1n still a1r at room temperature 1n 
an arbltre.ry scale--fast, medium, slow, 
or nil; and 

(d> The extent that the tank gases or 
produces mist in an arbitrary scale-
high, medium, low, and nil. (See Table 
G-13, Note 2.> Gassing depends upon 
electrochemical or mechanical processes, 
the effec~ of which have to be indi
vidually evaluated for each in.stallatlon 
<see Table G-13, Note 3) . 

{vii) Rate of evolution shall be deter
mined from Table G-13. When evapora
tion and gassing yield different rates, the 
lowest numerical value shall be used. 

T4BL£ O-13- 0ZTERMlll.ATION or RATB or O.u. 
V APO&, OR. MIST EvOLUTtON I 

Rate 

1. • ••••.• . 
i . . . . . . .. . 
3 • •• ••• ••• •......... 

Liquid Degrees RelaUve 
~mpent.- ~low boll• enpora- Oe.sslD& 1 

ture,• F. Ing point Uon • 

Over200 
150-200 
G-4-149 

Under94 

0-20 Fa.st.. . . .. High. 
ll-60 Medium •• Medium. 

51-100 Slow • ..••. Low. 
Over 100 Nil ••••••• NU. 

NOTJI 1. In certa.ln classes of equipment. 
specUl.cally vapor degreasers, an Internal con
denser or vapor level thermostat Is used to 
prevent the vapor from leavtng the tank dW'• 

Ing normal operation. In such cases, ra.te of 
vapor evolution from the tank Into the work
room Is not dependent upon the factors Usted 
1n the table. but rather upon abnormalities 
ot operating procedure, such as carryout of 
vapors from excesstvely fast action, dragout 
or liquid by entratnment In parts, contamt
natton of solvent by water and other mate
rials, or Improper heat balance. When oper
ating procedure Is excellent, elfectlve rate of 
evolution may be tuen as 4. When operatlng 
procedUJ'e Is average, the elfectlve rate of 
evolutton may be taken as 3. When opera
tion ta poor, a rate of 2 or 1 Is Indicated, 
depending upon observed conditions. 

NOTlr 2. Relative evaporation rate ls deter
mined according to the methods described 
by A. K. Doolittle In Industrial and Englneer
lng Chemistry, vol. 27, p. 1169, (3) where time 
tor 100-percent evaporation Is as follows: 
Fast: 0-S hours: Medium: 3-12 hours; Slow: 
12-50 hours: NU: more than 60 hours. 

NOTE 3. Gassing means the formation by 
chemical or electrochemical action of minute 
bubbles ot gas under the surface of the liquid 
In the tank and Is generally llm!ted to aque
ous solutions. 

(3) Ventilation. Where ventuatlon ts 
used to control potential exposures to 
workers as defined in subparagraph (2) 
(ill) of this paragraph, it shall be ade
quate to reduce the concentration of the 
air contam.lnant to the degree that a 
hazard to the worker does nQt exist. 
Methods of ventilation are discussed In 
American National Standard Funda
mentals Governing the Design and Op
eration of Local Exhaust Systems, Z9.2-
1960. 

(4) Control requirements. (1) Control 
velocities shall conform to Table G-14 
In all cases where the flow of air past 
the breathing or working zone of the op
erator and into the hoods ls undisturbed 
by local environment.al conditions. such 
as open windows, wall fans, unit heaters, 
or moving machinery. 

(ii) All tanks exhausted by means of 
hoods which 

(a) Project over the entire tank; 
Cb) Are fixed In position in such a 

location that the head of the workman, In 
all hls normal operating positions while 
working at the tank, is in front of all 
hood openings; and 

<c> Are completely c11cll'H'd on at least 
two sides, shall be ce>n.:-id<?rcd to be ex
hausted through an .:-nch:,.;ing hood. 

(d) The quantity of alt in cubic feet 
per minute necessary to be exhausted 
through an enclosing hood shall be no~ 
less than the product of the control veloc
ity times the net area of all openings in 
the enclosure through which air can flow 
Into the hood. 

T.t.BL& O-14-CONTR0L Vuoc1nu IS F'&BT PER Mrsu tE (r .P.\I.) roa UNPl'<T\"Rlltl> L o,.,tl0S~ 

Enclosing hood - -- - - --
Laleml 

t<h•ust• ----
Ono open Two open 

sldo std~ 
1 hr\'•~ l'l''-'n F"\Uf '"l'Xln 

~lJ~$ $lJ~-' 

A-1 and A-2. . ... ...... ................... .. 100 I~ t:-,0 0 <> n<>l 11«• 
A-3 (Noto 2) . B- 1. B-2, end C-1. . . ... . ...... 7~ HlO 100 1:~ 
B-3, C-2, and D -1 (Not• 3) ..... .... .. . . .. . . M PO 75 l l'\l 
A➔ (No~ 2) . C-3. and 0 -2 (Note 3)...,____ __ SO 7~ ~ ;~ 
13-4, C-4, D-3 (NolAI 3), and D-4 ••••• ••.•••. O•noral room vm tllaUon rtqulred. 

NOTIIS: 
I. 61.'<l Table 0 -U for eomput&llon of nntllatlon mt•. 
2. Do not u.~ canopy hood for Huard Poten11AI A p--. 
a. WbOT"e complcuo control ol hot wa~r b deslrtd. d !IS!cn a, nest hlghr,t rbs.._ 

I'o n<>l u~ 
t7~ 
I~ 
t:!5 
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Clli) All tanks exhausted by means of 
hoods which do not project over the 
entl!"e tank, and in which the direc
tion of air movement into the hood 
or hoods ts substantially horizontal, shall 
be considered to be laterally exhausted. 
The quantity of air In cubic feet per min
ute necessary to be laterallY exhausted 
per square foot of tank area In order to 
maintain the required control velocity 
shall be determined from Table G-15 for 
all variations In ratio of tank width CW> 
to tank length CL). The total quantity of 
air In cubic feet per minute required to 
be exhausted per tank shall be not less 
than the product of the area of tank sur
face times the cubic feet per minute per 
square foot of tank area, determined from 
Table G-15. 

Ca) For lateral exhaust hoods over 42 
Inches wide, or where It ts desirable to 
reduce the amount of air removed from 

the workroom, air supply slots or ort
ftces shall be provided along the side or 
the center of the tank opposite from the 
exhaust slots. The design of 5uch .sylitelllB 
shall meet the following criteria: 

CI> The supply air volume plu.s the 
entrained air shall not exceed 50 percent 
of the exhaust volume 

C2> The velocity of the supply air
stream as It reaches the effective control 
area of the exhaust slot shall be less than 
the effective velocity over the exhaust 
slot area. 

<3> The vertical helKht of the receiv
ing exhaust hood, Including any baffle, 
shall not be less than one-quarter the 
width of the tank. 

<4) The supply alrstream shall not be 
allowed to Impinge on obstructions be
tween it and the exhaust slot in such a 
manner as to significantly interfere with 
the performance of the exhaust hood 

T.t.BLE O-15-M11m,uw VEIITll.ATIOM RATE Ill Cuo1r FIIET o r l\lll PER MUIUT£ l'Ea SQUARS FOOT or T.t.Mll 
AREA FOR LATERAL EXILAUST 

R oqulrod minimum control vtloclty. 
f.p.m (from Tobie 0-U) 

C .f .m l)<'r <q. fl. to maintain rN)ulN'd minimum •tlocl• 
UM ot lollowlni ratios (14nlr width (W) /lank lenalb (L)).1, 1 

0. IHl. 09 0. 1--0. 24 0. 2$-0. 49 0. 5--0. IIO I, 0-2.. 0 

Hood alonQ on& sldo or two parallel sld"' or tank whr.1 ono hood Is apln,t o wall or rome.• 
Also tor a manifold alone tank centerline.• 

60 ••••.•..••......•..•.••••••••••••••••••••••••••••••••• 
75 •....•...•....•.•..•..••••••.•••..... •.......•......•. 
100 ••••••••••.••••••••••••.•• ·••········· .•••. ••••• 
160 .•••••••••••••.•.••••••••.. ···•·•••••• ••••.• 

60 
75 

100 
150 

60 
00 

12& 
100 

75 
110 
160 
225 

00 
130 
176 
260 

100 
160 
200 
300 

Hood alone ono sldo or two piuallel $Ides of !rt0 sl4ndln& tank not egalnst wall or baftlo. 

60 •••••••••••••••••••••••••••••••••••••••••••••.••.••••• 
75 .•..••...•............................................ 
100 •.• ·•·•·••••••·•••••••••••••••••••••••••• •• •••••••• l50 •••.........••..•••.•.•.•••••••••••••••••••.•.•...•.• 

75 
110 
160 
225 

00 
130 
175 
260 

100 
1110 
200 
300 

110 
170 
226 
340 

w 
100 
2!0 
376 

w 
• ll ls not pracllcablo to ventUato a,:rou the long dimension or o tank whoso ratio L eiettds 2.0. 

It Is und .. trable to do so when 't e1ceeds 10. For clrculor tanks with lateral eshausl alon1 up to Ii I.be clr

cumrtrtncr, u.oo WIL-1 O: !or ovor on••hRII the clrcumler<'nre uso W/l,•0.S. 
'Daffie l• I> vrrllcal plate lho.$1mo l•n~th M the IJ\nlr, and with th• top of th• plRtl- as hl~h I\S tho lank Is wide. 11 

the uhaust hood L, on the sldo o! a lanlr i>galn,to building w3ll or closo to 11. II I• pcrleclly balllod 
w 

• Use 2 as tank wldl.h In computing when mantrold b along centerllno. or wben hoods ore ~ on two p&raUel 

stdM or n ~nlr. 
Tank Width (W) m,ans the cltocllve width ov,r which the hood mu•t pull air to op•rate (tor uample. whera the 

hood foe• b set back from the ed~• or the ton It. this ,et bnck mu~t bo added In mPasur1nc lank width). The <urfac• 
areo of tank• can ln,quenlly be reduced and better control obtained (p,1rtlculorly on conveyorued <Ystona) b:, usln& 
cover, utendlnc from the upper cdl:es or the slots toward tho center or tbc tank. 

<5> Since most failure of push-pull 
systems result from excessive supply air 
volumes and pressures. methods of meas
uring and adjusting the supply alr shall 
be provided. When satisfactory control 
has been achieved. the adjustable fea
tures of the hood shall be fixed so that 
they will not be altered. 

<iv) AlJ tanks exhausted by means of 
hoods which project over the entire tank, 
and which do not conlorm to the defini
tion of enclosin_g hoods. shall be consid
ered to be overhead canopy hoods. The 
quautlty of air in cubic feet per minute 
necessary to be exhausted through a 
canopy hood shall be not less than the 
product of the control velocity times the 
net area of all openings between the bot
tom edges of the hood and the top edges 
of the tank. 

Cv> The rate of vapor ev.,lutlon <in
cluding steam or products of combustion> 
from the process &hall be estimated. It 
the rate of vapor evolution ls equal to or 
greater than 10 percent of the calculated 
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exhaust volume required, the exhaust 
volume shall be increased in equal 
amount. 

(5> Sprav cleaning and de11reann11. 
Wherever spraying or other mechanical 
means are used to disperse a liquid above 
an open-surface tank, control mu.st be 
provided for the airborne spray. Such op
erations shall be enclosed as completely 
as possible. The inward air velocity Into 
the enclosure shall be sumctent to pre. 
vent the discharge of spray into the 
workroom. Mechanical baffles may be 
used to help prevent the discharge of 
spray. Spray painting operations are cov• 
ered by paragraph Cc) of this section. 

C6) Control meam other than ventila
tion. Tank covers. foams, beads, chips, or 
other materials floating on the tank sur
face so as to confine gases, mists, or 
vapors to the area under the cover or to 
the foam, bead, or chip layer; or surface 
tension depressive agents added to the 
liquid in the tank to minimize mist 

formation, or any combination the 
may all be used as gas, mist, or v 
control means for open-surface tan1 
erations. provided that they effect 
reduce the concentrations of hazar 
materials in the vicinity of the we 
below the Umits set in accordance 
subparagraph (2) of this paragraph• 

<7> S11stem dufgn. <l> The equlpr 
for exhausting air shall have suffl« 
capacity to produce the flow of ah 
quired in each of the hoods and opei: 
of the system. 

<Ii> The capacity required in sub, 
sion <i> of this subparagraph shal 
obtained when the airflow produ 
equipment is operating against the 
lowing pressure losses, the sum of w 
is the static pressure: 

Cal Entrance losses into the hood.• 
lbl Resistance to alrflow in bn: 

pipe including bends and transfor 
tlons. 

<c> Entrance loss into the main 1 
Cd) Resista11ce to airflow in main 

including bends and transformation: 
<el Resistance of mechanical eq 

ment; that is, filters, washers. conden 
absorbers, etc., plus their entrance 
exit losses. 

C/> Resistance in outlet duct and 
charge stack. 

<UD Two or more operations shall 

j 

be connected to the same exhaust syf 
where either one or the comblnatlor 
the substances removed may constltu 
fl.re. explosion. or chemical re.ac. 
hazard In the duct system. Traps or o~ ·_· 
devices shall be provided to insure 1 
condensate in ducts does not drain t 
Into any tank. 

Clv> The exhaust system, consistin 
hoods, ducts, air mover, and dJsch1 
outlet, shall be designed in accords .. i 
with American National Stana 
Fundamentals Governing the Design 
Operation of Local Exhaust Syst.6 
Z9.2-1960, or the manual, Industrial V 
tilatlon, published by the American C " 
ference of Governmental Indust 
Hygienists 1970. Airflow and press 
loss data provided by the manutactl. 
or any air cleaning device shall be 
eluded In the design calculations. 

<8) Operation. (1) The required aln 
shall be maintained at all times dill: 
which gas, mist, or vapor is emitted fl 
the tank, and at all times the tank, 
draining, or the drying area is in op, 

'lt tton or use. When, the system is first 
stalled, the airflow from each hood s> 
be measured by means of a pitot trav1 
in the exhaust duct and corrective act 
taken if the flow ls less than that 
quired. When the proper flow is obtait • 
the hood static pressure shall be me 
ured and recorded. At intervals of 
more than 3 months operation, or aftf 
prolonged shutdown period, the ho 
and duct system shall be tnspected 1: 
evidence of corrosion or damage. Ill 1 
case where the airflow ls fotmd to be I Ill 
than required, it shall •be increased 1lr 
the required value. <Information on 1 
flow and static pressure measurem 
and calculations may be found in Amt 

' 
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" .n National Standard Fundamental 
, overning the Design and Operation of 
1 1cal Exhaust Systems, Z9.2-1960, or in 
I, e manual, Industrial Ventilation, pub
$ ,hed by the American Conference of 
~ J,emmental Industrial Hygienists.> 
• <111 The exhaust system shall dis

arge to the outer air in such a manner 
11 at the possibility of its effluent enter
!) g any building is at a minimum. Recir

lation shall only be through a device· 
1 

r contaminant removal which will pre
nt the creation of a health hazard in 
e room or area to which the air is 

~ irculated. 
1d I HD A volwne o! outside air in the 
1 nge of 90 percent to 110 percent of 
ii e exhaust volume shall be provided 

each room having exhaust hoods. The 
tslde air supply shall enter the work
om in such a manner as not to be detri-

11 ~nt:tl to any exhaust hood. The air
I ,w of the makeup air system shall be 
~ •asured on installation. Periodically, 
II' erea.fter, the airflow should be remeas
s, e:l, and corrective action shall be taken 

1
* 1en the airflow is below that required. 

1 
1e makeup air shall be uncontaml
ted. 
<9> Personal protection. (1> All em

Ii >yees working in and around open-
rface tank operations must be in
-ucted as to the hazards of their 

~ spective jobs, and in the personal pro-
:tion and flrst aid procedures api,L.;a-

>D • to these hazards. 
u* <11> All persons required to work ui 
c~ ch a manner that their feet may be
>~ me wet shall be provided with rubber 

111 other impervious boots or shoes, rub
ba rs, or wooden-soled shoes sufficient to 

ep feet dry. 
ni <ill) All persons required to handle 
1ar ,rk wet with a liquid other than water 
tao all be provided with gloves impervious 
1dl such a liquid and of a length sufficient 
111 prevent entrance of liquid into the tops 
ted the gloves. The interior of gloves shall 
VI kept free from corrosive or irritating 
Cd 'ltaminants. 
std Uv> All persons required to work in 
SS1 ch a manner that their clothing may 
"11 come wet shall be provided with such 
e rons, coats, Jackets, sleeves, or other 

rments made o! rubber, or of other 
lrlll ~tertals impervious to liquids other 
iuit an water, as are required to keep their 

thing dry. Aprons shall extend well i~ low the top of boots to prevent liquid 
ashing into the boots. Provision of dry, 

,pet Rn, cotton clothing along with rub
~ l r shoes or short boots and an apron 
,~ pervious to liquids other than water 
1j, '\ll be considered a satisfactory sub-
1""' tute where small parts are cleaned, 
it ' ited. or acid dipped In open tanks and 
slJll lid work ts required. 
~~ ·v> Whenever there is a danger of 

ashing, for example, when additions :!: l made manually to the tanks, or when 
·• • els and chemicals are removed from 
"' ' tanks. the employees so engaged 
o 81 ,u be required to wear either tight
~• Ing chemical goggles or an effective 

ti e shield. See§ 1910.133. 
11 \'i l When, during emergencies as de
esn: ibed in subparagraph Cll) <v> of this 
lll1 ragraph, workers must be In areas 
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where concentrations of air contami
nant.-; are gre:i.ter than the limlt set by 
subparagraph <2>Ciiil of this paragraph, 
or oxygen concentrations are less than 
19.5 pf'rccnt. they shall be required to 
wear respirators adequn tc to reduce their 
exposure to a level below these limits, or 
to provide adequate oxyi?en. Such respi
rato:-s shall also be provided in marked, 
quickly accessible storage compartments 
built for the purpose, when tl;lere exists 
the possib11itv of accidental release of 
hazardous concentrations of air contami
nants. Respirators shall be approve<.l by 
the U.S. Bureau of Mines. U.S. Depart
ment of the Interior and shall be selected 
by a competent industrial hygienist or 
other technically quahfied source. Res
pirators shall be used- in accordance with 
§ 1910.134, and persons who may require 
them shall be trained in their use. 

(vii) Near each tank containing a 
liquid which may burn, irritate, or other
wise be harmful to the skin if splashed 
upon the worker's body, there shall be 
a supply of clean cold water. The water 
pipe <carrying a pressure not exceeding 
25 pounds> shall be provided with a quick 
opening valve and at least 48 inches of 
hose not smaller than three-fourths 
inch, so that no time may be lost in 
washing off liquids from the skin or 
clothing. Alternatively, deluge showers 
and eye flushes shall qe provided in 
cases where harmful chemicals may he 
splashed on parts of the body. 

(viii> Operators ·with sores, burns, or 
other skin lesions requiring medical 
treatment shall not be allowed to work 
at their regular operations until so au
thorized by a physician. Any small skin 
abrasions. cuts. rash. or open sores which 
are found or reported shall be treated by 
a properly designated person so that 
chances of exposures to the chemicals 
are removed. Workers exposed to chro
mic acids shall have a periodic examina
tion made of the noi-trils and other parts 
of the body, to detect incipient ulceration. 

<ix> Sufficient washing facilities, in
cluding soap. individual towels. and hot 
water, shall be provided for all persons 
required to use or handle any liquids 
which may burn, irritate. or otherwise be 
harmful to the skin, on the basis of at 
least one basin <or its equivalent> with a 
.hot water faucet for every 10 employees. 
see § 1910.141 <d>. 

<x l Locker space or equivalent cloth
m~ storage facilities shall be provided to 
prevent contamination of street clothing. 

(xi> First aid facilities specific to the 
hazards of the operations conducted shall 
be readily available. 

( 10> Special precautions for cyanide. 
Dikes or other arrangements shall be 
provided to prevePt the possibility of in
termixing of cyanide and nl"id in the 
event of tank rupture. 

< 11 > I nspection, maintenance, and 
installation. 

<I> Floors and platforms around tanks 
shall be prevented from becoming slip
pery both by original type of construc
tion and by frequent flushing. They shall 
be firm, sound, and of the design and 
construction to minimize the possibility 
of tripping. 

<ii> Before cleaning the interior of any 
tank, the contents shall be drained off, 
and the cleanout doors shall be opened 
where provided. All pockets in tanks or 
pits. where it is possible for hazardous 
vapors to collect, shall be ventilated and 
cleared of such vapors. 

(iii) Tanks which have been drained 
to permit employees to enter for the 
purposes of cleaning, Inspection, or 
maintenance may contain atmospheres 
which are hazardous to life or health. 
through the presence of flammable or 
toxic air contaminants, or through the 
absence of sufficient oxygen. Before em
ployees shall be permitted to enter any 
such tank, appropriate tests of the at
mosphere shall be made to determ1ne 1f 
the limits set by subparagraph (2) <lil) 
of this paragraph are exceeded, or 1! the 
oxygen concentration ts less than 19.5 
percent. 

<iv) If the tests made in accordance 
with subdivision (ill) of this subpara
graph indicate that the atmosphere in 
the tank is unsafe, before any employee 
IS permitted to enter the tank, the tank 
shall be ventilated until the hazardous 
atmosphere is removed, and ventilation 
shall be continued so as to prevent the 
occurrence of a hazardous atmosphere 
as long as an employee is in the tank. 

<v> I f , in emergencies, such as rescue 
work, it is necessary to enter a tank 
which may contain a hazardous atmos
phere, suitable respirators, such as self
contained breathing apparatus; hose 
mask with blower, if there is a possibility 

· of oxygen deficiency; or a gas mask, se
lected and operated in accordance with 
subparagraph (9) (vi) of this paragraph, 
shall be used. If a contamin.ant in the 
tank can cause dermatitis, or be ab
sorbed through the skin, the employee 
entering the tank shall also wear protec
tive clothing. At least one trained 
standby employee, with suitable respira
tor, shall be present in the nearest un
contaminated area. The standby em
ployee must be able to communicate with 
the employee In the tank and be able 
to haul him out of the tank with a life
line if necessary. 

(vi) Maintenance work requiring weld
ing or open flame, where toxic metal 
fumes such as cadmium, chromium, or 
lead may be evolved, shall be done only 
with sufficient local exhaust ventilation 
to prevent the creation of a health haz
ard, or be done with respirators selected 
and used in accordance with subpara
graph (9) ( vi) of this paragraph. Weld
ing, or the use of open flames near any 
solvent cleaning equipment shall be per
mitted only after such eqwpment has 
first been thoroughly cleared of solvents 
and vapors. 

(12) Vapor degreasing tanks. <1) In 
any vapor degreasing tank equipped with 
a condenser or vapor level thermostat, 
the condenser or thermostat shall keep 
the level of vapors below the tol) edge 
of the tank by a distance at least equal 
to one-half the tank width, or at lee.st 
36 inches, whichever is shorter. 

94(d)(12) 
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(Ii) Where gas is used as a fuel for 
heating vapor degreasing tanks, the com
bustion chamber shall be or tight con
struction, except for such openings as 
the exhaust flue. and those that are nec
essary for supplying air for combustion. 
F'lues shall be of corrosion-resistant con
struction and shall extend to the outer 
air. If mechanical exhaust is used on 
this flue, a draft diverter shall be used. 
Special precautions must be taken to 
prevent solvent fumes from entering the 
combustion air of this or any other 
beater when chlorinated or fluorinated 
hydrocarbon solvents (tor example, tri
chloroethylene, Freon> are used. 

(ill> Heating elements shall be so de
signed and maintained that their sur
face temperature will not cause the sol
vent or mixture to decompose, break 
down, or be converted into an excessiv~ 
quantity or vapor. 

(lv> Tanks or machines or more than 
4 square feet of vapor area, used for 
solvent cleaning or vapor degreasing, 
shall be equipped with suitable cleanout 
or sludge doors located near the bottom 
of each tank or still. These doors shall 
be so designed and gasketed that there 
will be no leakage of solvent when they 
are closed. 

< 13> Scope. Ci) This paragraph Cd) 
applies to all operations involving the 
immersion of materials in liquids, or in 
the vapors of such liquids, for the pur
pose of cleaning or altering their sur
faces, or adding or imparting a flnish 
thereto, or changing the character of the 
materials, and their subsequent removal 
from the liquids or vapors, draining, and 
drying. Such operations include wash
ing, electroplating, anodlzing, pickling, 
quenching, dyein~. dipping, tanning, 
dressing, bleaching, degreasing, alkaline 
cleaning, stripping, rinsing, digesting, 
and other similar operations, but do not 
include molten materials handJing op
erations, or surface coating operations. 

<ii> "Molten materials handling op
erations" means all operations. other 
than welding, burning, and soldering op
erations, involving the use, melting, 
smelting, or pouring of metals, alloys, 
salts, or other similar substances in the 
molten state. Such operations also in
clude heat treating baths, descaling 
baths, die casting stereotyping, galvaniz
ing, tinning, and similar operations. 

<111> "Surface coating operations" 
means all operations involving the appU
cation of protective, decorative. adhesive, 
or strengthening coating or impregna
tion to one or more surfaces, or into the 
Interstices of any object or material, by 
means of spraying, spreading, flowing, 
brushing, roll coating, pouting, cement
ing, or similar means; and any subse
quent dralnlng or drying operations, ex
cluding open-tank aperatlons. 

§ 1910.9S Oc:c:upat.ional nolHI exposure. 

<a> Protection againSt the effects of 
noise exposure shall be provided when 
the sound levels exceed those shown 1n 
Table 0-16 when measured on the A 
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scale of a standard sound level meter at 
slow response. When noise levels are de
termined by octave band analys!.s, the 
equivalent A-weighted sound level may 
be determined as follows: 

"tvt"' ,_, 
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Equivalent sound level contoun. <>eta•• 
band sound pressure level.a may be con
verted to the equivalent A-weighted aound 
level by plotting them on th1II graph and 
noUng the A-weighted aound level con-e
spondlng to the polnt ot highest penetration 
lnto the sound level contours. Thl.s equiva
lent A 1welghted sound level, which may 
differ trom the actual A-weighted sound 
level ot the nolae, I.a used to determlne 
exposure Umltll from Table 0-18. 

<b> c 1 > When employees are subjec ted 
to sound exceeding those listed in Table 
G-16, feasible administrative or engi
neering controls shall be utilized. I! such 
controls fall to reduce sound levels within 
the levels of Table 0-16, personal pro
tective equipment shall be provided and 
used to reduce sound levels within the 
levels of the table. 

(2) If the variations 1n noise level in
volve maxima at Intervals of 1 second 
or less, It Is to be considered continuous. 

<3> In all cases where the sound levela 
exceed the values shown herein, a con
tinuing, effective hearing conservation 
program shall be administered. 

Exposure to Impulsive or lmpact D 

should not exceed 140 dl3 peak sound p 
sure level. 

§ 1910.96 Ion izing radiation. 

<a> De/lnition.s appUcable to th.ts 
tion. cl> "Radiation" includes ,al_ 
rays, beta rays, gamma rays, X-1 
neutrons, high-speed electrons, h 
speed protons, and other atomic Pl 
cles; but such term does not lnc 
sound or radio waves, or visible 11 
or infrared or ultraviolet light . 

f2) "Radioactive material" m, 
any material which emits, by spo 
neous nuclear disintegration. corpuso 
or electromagnetic emanations. 

<3> "Restrict.P.d area" means any 
access to which is controlled by • 
employer for purposes of protectlo • 
lnd1vlduals from exposure to rad.la 
or radioactive materials. 

< U "Unrestricted area" means 
area access to which Is not contrc 
by the employer tor purposes of pre 
tion ot individuals from eXPOS\lrf 
radiation or radioactive materials. 

<5> ''Dose" means the quantity 
ionizing radiation absorbed, per uw 
mass, by the body or by any portlo 
the body. When the provlslons in 
section specify a dose during a pe 
of time, the dose Is the total qUM 
of radiation absorbed, per unit o1 n. 
by the body or by any portion of 
body during such period of time. Bev 
different units of dose are 1n cur 
use. Definitions of units used in 
section are set forth in subparagrr 
C6) and <7> of this paragraph. 

(6) "Rad" means a measure of 
dose of any Ionizing radiation to l 
tissues in terms of the energy absoi 
per unit of mass of the tissue. One 
ls the dose corresponding to the abs• 
tlon of 100 ergs per gram of t1ssu 
m1llirad Cmrad> =0.001 rad>. 

C7> "Rem" means a measure of 
dose of any ionlzlng radiation to body 
sue in terms of its estimated blolo~ 
effect relative to a dose of l roentgen 
of X-rays (1 mlll1rem <mrem> =O 
rem>. The relation of the rem to o 

TABLS 0-18-PDMJJlson.11: NOIA B1ro8ous • dose units depends upon the biolo~ 
sound klld effect under consideration and upon 

4.BA ,1o1o conditions for irradiation. Ea.ch of 
Durcitton per cfGy, hour, rupon.ee following Is considered to be equiva 

8 ------------------------ 90 to a dose of 1 rem: 
e ------------------------ 92 <1> A dose of 1 roentgen due to X 
4 ------------------------ 95 gamma radiation; 
s ------------------------ 97 cU> A dose of 1 rad due to X-, gam 
2 ------------------------ 100 or beta radiation; 1½ --- ------------------- 102 <Ill> A dose of 0.1 rad due to neuu 
1 ---------------- -------- 105 ½ _______________________ 110 or high energy protons; 
¼ or 1esa _________________ 115 <Iv> A dose of 0.05 rad Gue to partJ 

, When the dally notae expoaure Is com• heavier than protons and with su.fflO' 
poae<l ot two or more perlod.11 of nollse ea- energy to reach the lens of the eye: 
posure of dllferent levels, their combined <v> If It Is more convenient to mea, 
el'teot should be con.,Jdered, rather than the the neutron flux, or equivalent, tha1 
Individual ellect of eaoh. u the sum ot the determine the neutron dose in rads 
following fracttona:C,/r,+Ct/T,+ • • • CJ provided in subdivision (ill) of this : 
T. excee<b unity, then, the mixed ·elrpOSUl'e paragraph, 1 rem of neutron radia 
should be considered to exceed the llmlt th Isl 
value. en Indicates the total tlme of ex- may, for purpases of e prov on.. 
posure at a apeclfted nol~ level, and Tn this section be assumed to be equiva 
Indicates the tot.al time of exposure perm!t.- to 14 million neutrons per square ce 
ted at that level. meter Incident upon the body; or, if tl 
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i ls sufficient information to estimate with 
1 reasonable accuracy the approximate 

distribution In energy of the neutrons, 
the Incident number of neutrons per 
square centimeter equivalent to 1 rem 

1 
may be estimated n-om Table 0-17: 

l 
~ 
i 
rl 
I 

TABLE 0-17-NEUTRON FLUX DosE EQUIVALENTS 

d 

Neutron 
energy 
(million 
t>lectron 

volts (Mev)) 

Number of 
neutrons per 

squnre centimeter 
equivalent to a 
dose of 1 rem 

(neutrons/cm2) 

Average flux 
to dt-liver 

100 mllllrem 
In 40 hours 

(neu trons/cm2 
per sec.) 

~ ThermaL ...... . 
I 0.0001. ....... -.. 
I 0.005. -•.... -•.. -
U 0.00 •••••••••••• 

0.1 ••••.•••••..•• 
l 0.6 •.•••...•.•.•. 
ill 1.0 ••••....•...•. 
.~ 2.:1 •••• •••••••••• 

5.0 .•••.•........ 
7.6 .••.•••.•.•.•. 
10 ••.•.•••..•••• 

I 10 to 30 ....•.••. 
II 
Q 

070 X 100 
720 X 1oe 
820 X 100 
400 X 100 
120 X 10& 
43 X 100 
26 X 100 
29 X 10& 
26 X 100 
24 X 100 
24 X 100 
14 X 100 

a <8> For determining exposures to x. 
:ii or gamma rays up to 3 Mev ., the dose 
ol limits specified in this section may be 
111 assumed to be equivalent to the "air 
' t dose". For the purpose of this section "air 
ICI dose" means that the dose Is measured by 
11 a properly calibrated appropriate in
U strument ln air at or near the body sur• a, face ln the -region of the highest dosage 

rate. 

' I lb> Exposure of individuals to radia
bo tlon in restricted areas. (1) Except as. ,r, provided In subparagraph (2) of this 
! I paragraph, no employer shall possess, 
sol use. or transfer sources of Ionizing radl· 
1e atlon in such a manner as to cause any 

rndivldual In a restricted area to re
r I celve In any period of one calendar quar
Y I ter from sources in the employer's pos• 
1i\ session or control a dose In excess of the 
n I limits specified in Table G-18: 
OA 
o\l 
,gl 
DI 
I I 
alt 

Re~ 
per 

calendar 
quarter 

Whole body : Read and trunk; active 
blood•formtng organs; tens of eyes; 
or gonad.!! •••••••••••••••••••••••• 1¼ 

Hands Rnd forearms; teet and ankles. 18¾ 
ml Skin of whole bodY··········-···--· 7½ 

ilrl <2> An employer may permit an In-
dividual In a restricted area to receive 

rtiC doses to the whole body greater than 
lei those permitted under subparagraph (1 > 
,. of this paragraph, so long as: 
~ CD During any calendar quarter the 

dose to the whole body shall not exceed 
,an 3 rems: and 
dS. s1 111) The dose to the whole body, when 
:ad added to the accumulated occupational 
~ dose to the whole body, shall not ex-
1111 ceed 5 <N-18) rems, where "N" equals 
cell the Individual's age In years at h1s la.st 
, I.bl birthday; and 

670 
500 
570 
280 
80 
30 
18 
20 
18 
17 
17 
10 

CONTROL 

(ill) The employer maintains ade
quate past and current exposure rec
ords which show that the addition of 
such a dose will not cause the individual 
to exceed the amount authorized In this 
subparagraph. As used in this subpara
graph. "Dose to the whole body" shall 
be deemed to include any dose to the 
whole body, gonad, active bloodlormlog 
organs, head and trunk, or lens or the 
eye. 

(3) No employer shall permit any em
ployee who Is under 18 years of age to 
receive in any period of one calendar 
quarter a dose in excess of 10 percent of 
the llmlts specified in Table G-18. 

C4) "Calendar quarter" means any 3-
inonth period determined as foliows: 

<D The flrst period of any year may 
begin on any date in January : Pro-vided, 
That the second, third, and fourth peri
ods accordingly begin on the same date 
in April, July, and October, respectively, 
and that the fourth period extends into 
January of the succeeding ye.ar, if nec
essary to complete a 3-month quarter. 
During the flrst year of use of this meth
od of determination, the first period .for 
that year shall also Include any addi
tional days in January preceding the 
starting date !or the first period; or 

<U> The first period In a calendar 
year of 13 complete, consecutive calen
dar weeks; the second period In a cal
endar year of 13 complete consecutive 
weeks; the third period in a calendar 
year of 13 complete, consecutive calen
dar weeks; the fourth period in a calen
dar year of 13 complete, consecutive 
calendar weeks. I! at the end of a cal
endar year there are any days not fall
ing within a complete calendar week of 
that year, such days shall be included 
within the last complete calendar week of 
that year. I! at the beginning of any 
calendar year there are days not falling 
within a complete calendar week of that 
year, such days shall be included within 
the last complete calendar week of the 
previous year; or 

(Ill) The four periods In a calendar 
year may consist of the flrst 14 com
plete, consecutive calendar weeks; the 
next 12 complete, consecutive calendar 
weeks, the next 14 complete, consecutive 
calendar weeks, and the last 12 complete, 
consecutive calendar weeks. If at the end 
of a calendar year there are any days not 
falling within a complete calendar week 
of that year, such days shall be included 
<for purposes of this section) within the 
last complete calendar week of the year. 
I! at the beginning of any calendar year 
there are days not falling within a com
plete calendar week of that year, such 
days shall be included <for purposes of 
this section> within the last complete 
week of the previous year. 

(S)-Rcvokcd 
<c> Exposure to airborne radioactive 

material. Cl> No employer shall possess, 
use or transport radioactive material In 
such a manner as to cause any employee, 
within a restricted area, to be exposed to 
airborne radioactive material in an aver-

96(c)(l) 
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age concentration in excess of the limits 
specified in Table 1 of Appendix B to 10 
CFR Part 20. Toe Umits given in Table 1 
are for exposure to the concentrations 
specified for 40 hours in any workweek of 
7 consecutive days. In any such period 
where the number of hours of expooure ts 
less than 40, the limits specified in the 
table may be increased proportionately. 
In any such period where the number of 
hours of exposure ls greater than 40, the 
Umits speclfled in the table shall be de
creased proportionately. 

(2) No employer shall possess, use, or 
transfer radioactive material in such a 
ma.!lller as to cause any individual within 
a restricted area, who ts under 18 years 
of age, to be exposed to airborne radio
active material in an average concentra
tion in excess of the Umits speclfled·in 
Table II of Appendix B to 10 CFR Part 
20. For purposes of this subparagraph, 
concentrations may be averaged over pe
riods not greater than 1 week. 

<3) " Exposed" as used in this para
graph means that the individual ls pres
ent in an airborne concentration. No 
allowance shall be made for the use of 
protective clothing or equipment, or par
ticle size. 

( d) Precautionary procedures and 
personal monitoring. Cl) Every employer 
shall make such surveys as may be neces
sary for him to comply W1th the provi
sions in this section. "Survey" means an 
evaluation of the radiation hazards In
cident to the production, use. release, 
disposal, or presence of radioactive mate
rials or other sources of radiation under 
a specific set of conditions. When appro
priate. such evaluation includes a physi
cal survey of the location of materials 
and equipment, and measurements of 
levels of radiation or concentrations of 
radioactive material present. 

<2) . Every employer shall supply ap
propnate personnel monitoring equip
ment, such as film badges, pocket cham
bers, pocket dosimeters, or film rings, to, 
and shall require the use of such equip
ment by: 

<D Each employee who enters a re
stricted area under such circumstances 
that he receives, or ls likely to receive, a 
dose in any calendar quarter in excess of 
25 percent of the applicable value speci
fied in paragraph (b) (1) of this section; 
and 

Cil) Each employee under 18 years of 
age who enters a restricted area under 
such circumstances that he receives or 
is likely to receive, a dose in any calendar 
quarter in excess of 5 percent of the ap
plicable value specified in paragraph 
Cb> < 1 > of this section; and 

Cill> Each employee who enters a 
high radiation area. 

C3> As used in this section: 
CD "Pe~onnel monitoring equipment" 

means devices designed to be worn or 
carried by an individual for the purpose 
or measuring the dose received (e.g., film 
badges, pocket chambers, pocket dosim
eters, film rings, etc.> ; 

(ii) "Radiation area" means any area 
accessible to personnel, in which ther~ 

96(c)(2) 

exists radiation at such levels that a 
major portion of the body could receive 
in any 1 hour a dose iD excess of 5 m1ill
rem, or iD any 5 consecutive days a dose 
in excess of 100 mlllirem; and 

<ill> "High radiation area" means any 
area, accessible to personnel, in which 
there exists radiation at such levels that 
a major portion of the body could re
ceive in any one hour a dose in excess of 
100 millirem. 

Ce> Caution signs, labels, and signals
Cl) General. CD Symbols prescribed by 
this paragraph shall use the conventional 
radiation caution colors <magenta or 
purple on yellow background>. The sym
bol prescribed by this paragraph ls the 
conventional three-bladed design : 

RADIATION SYMBOL 

1. Cross-hatched area Is to be magenta 
or purple. 

2. Background Is to be yellow. 

y--60° 

A 
A 
2 

..---5A--..i 
FIGURE G-10 

(ii)-Rcvoked 

<2> Radiation area. Each radiatlotJ 
area shall be conspicuously posted with a 
sign or signs bearing the radiation cau
tion symbol described iD subparagraph 
Cl) of this paragraph and the words : 

CAUTION 
RADIATION AREA 

C3) H igh radiation area. (1) Each high 
radiation area shall be conspicuously 
posted with a sign or signs bearing the 
radiation caution symbol and the words : 

CAUTION 
.ftIOH RADL\ TION AREA 

CU> Each high radiation area shall 
be equipped with a control device 
which shall either cause the level of 
radiation to be reduced below that at 
which an individual mJght receive a dose 
of 100 milllrems in 1 hour upon entry 
into the area or shall energize a con
spicuous visible or audible alarm signal 

In such a manner that the individ11 
entering and the employer or a SUPf' 
visor of the activity are made aware 
the entry. In the case of a high radiatl 
area established for a period of 30 de 
or less, such control device is r 
required. 

<4> Airborne radioactivit11 area. (J) 
used in the provisions of this sectlt 
"airborne radioactivity area" means: 

Ca> Any room, enclosure, or operatl • 
area in whJcb airborne radioactive m 
terlals, composed wholly or partly 
radioactive material, exist In concenu 
tlons in excess of the amounts speclfl 
in column 1 of Table 1 of Appendix 
to 10 CFR Part 20 or It 

Cb) Any room. enclosure, or operatt. E 
area in which airborne radioactive m' 
terials exist in concentrations which, e ~ 
eraged over the number of hours in a 1,_Cti 
week during which individuals are ,-in 
the area, exceed 25 percent of t 
amounts specified IQ column 1 ot Tal 
1 of Appendix B to 10 CFR Part 20. •to 

Cii) Each airborne radioactivity ar f 11: 
shall be conspicuously posted with a st, 11 
or signs bearing the radiation cautt, fl,.,. 
symbol described In subparagraph < ~ 
of this paragraph and the words: 11,,l 

I .: 
11 

CAUTION ll,•1 

AIRBORNE RADIOAOTIVI Ii: AREA ... I 

(5) Additional requirements. •~ 
CD Each area or room in which rad 

active material ls used or stored at 
which.contains any radioactive mater , 
<other than natural uranium or th · 
rlum> in any amount exceeding 10 tiJJl h 
the quantity of such material specified ~~ 
Appendix C to 10 CFR Part 20 shall ~' 
conspicuously posted with a sign or slg 0 
bearing the radiation caution symt Ir 
described In subparagraph Cl) of tl · 
paragraph and the words: 1 tl: 

CAUTION lh 
RADIOAC;fivB MATERIALS Ian: 

<iD Each area or room in which ns h 
ural uranium or thorium ls used D.I 
stored in an amount exceeding 100 tlm 't 
the quantity of such material specified (91 
10 CFR Part 20 shall be conspicuous 
posted with a sign or signs bearing ti Ir, 
radiation caution symbol described •~ 
subparagraph (1) of this paragraph ar ,

2 the words: ~ 
CAUTION ltor 

RADIOACTIVE MATERIALS 16tt 
( 6) Containers. (I) Each container Ille 

which ls transported, stored, or used Id 1 

quantity of any radioactive materl Jli'. 
Cother than natural uranium or th• ! 01 
rlum> greater than the quantity of su~ ~ 
material speclfled in Appendix C to : h 
CFR Part 20 shall bear a durable, clear lie~ 
visible label bearing the radiation cautlc ~ 
symbol described in subparagraph O ~ 
of this paragraph and the words: t t 

CAUTION t 
RADIOAOTIVE MATERIAI.B fill 

CU> Each container in which natun :: 
uranium or thorium ls transporte- lbi 



SUBPART G-OCCUPATIONAL HEALTH AND ENVIRONMENTAL 
CONTROL 

53 

red, or used in a quantity greater than 
times the quantity speclflerl in Appen-

C to 10 CFR Part 20 shall bear a 
rable clearly visible label bearing the 
Uatl~n caution symbol described in 
,paragraph Cl> of this paragraph and 

words: 
CAUTION 

RADIOA011vB MATERIALS 

W> Notwithstanding the provisions 
subdivistons <1> and Cll> of this sub
·agraph a label shall not be required: 
a> U the concentration of the ma
ial in the container does not exceed 
. t specified in column 2 of Table 1 of 
JeDdlx B to 10 CFR Part 20, or 
b> For laboratory containers, such as 
kers, flasks. and test tubes, used 
nstently in laboratory procedures, 
en the user 1B present. 
iv> Where containers are used for 
rage, the labels required in this sub
agraph shall state also the quantities 
I kinds of radioactive materials in the 
t.uners and the date of measurement 
he quantities. 

t> Immediate evacuation warning 
ia£--U> Signal characterl.stfcs. Cl> 

1 ? signal shall be a mldfrequency com-
1( sound wave amplitude modulated at 
~bsonlc frequency. The complex sound 
,e in free space shall have a funda
otal frequency Ct,> between 450 and 

1 hertz CHz> modulated at a subsonic 
e between 4 and 5 hertz. 
U> The signal generator shall not be 

than 75 decibels at every location 
ere an Individual may be present 
ose immediate. rapid, and complete 
cu.ation Is essential. 
ill> A sufficient number of signal units 
11 be installed such that the requlre-
1ts of subdivision (U> of this subpara
ph are met at every location where 
Individual may be present whose 1m
jtate, rapid, and complete evacuation 
ssentlal. 
Iv) The signal shall be unique in the 
at or facility In which it Is installed. 
v> The minlmum duration of the 
1al shall be sufficient to Insure that 
affected persons hear the signal. 
vi) The signal-generating system 
ll respond automatically to an tnittat
event without requiring any human 

Ion to sound the signal. 

?> Design objectives. CD The signal
crating system shall be designed to 
>rPOrate components which enable the 
em to produce the desired signal each 

er a it Is activated within one-half sec
;ed of activation. 
~ l> The signal-generating system shall 

>rovided with an automatically actl
!d secondary power supply which ls 
quate to simultaneously power all 
rgency equipment to which It Is con
,ed, It operation during power failure 
ecessary, except in those systems us
batteries as tbe primary source ot 
er. 
U> All components of the slgnal
?ratlng system shall be located to 
ride maximum practicable protection 
nst damage In case ot fire, explosion, 

corrosive atmosphere, or other environ
mental extremes consistent with ade
quate system performance. 

C1v> The signal-generating system shall 
be designed with the mlnlmum number ot 
components necessary to make it func
tion as Intended, and should utilize com
ponents which do not require frequent 
servicing such as lubrication or cleaning. 

<v> Where several activating devices 
feed activating intormatton to a central 
signal generator, failure of any activat
ing device shall not render tne signal
generator system Inoperable to activat
ing information from the remaining 
devices. 

(vi) The signal-generating system 
shall be designed t'o enhance the prob
ability that alarm occurs only when im
mediate evacuation Is warranted. The 
number of false alarms shall not be so 
great that the signal wlll come to be 
disregarded and shall be low enough to 
minlmlze personal injuries or excessive 
property damage that might result from 
such evacuation. 

(3) Testing. CD Initial tests. inspec
tions, and checks of the signal-generat
ing system shall be made to verity that 
the fabrication and installation were 
made in accordance with design plans 
and speclflcatlons and to develop a thor
ough knowledge of the performance of 
the system and all comPQnents under 
normal and hostile conditions. 

<U> Once the system has been placed 
in service, periodic tests, inspections, and 
checks shall be made to mlntmlze the 
possibility of malfunction. 

CUD Following slgnlflcant alterations 
or revisions to the system, tests and 
checks slmllar to the initial Installation 
tests shall be made. 

clv> Tests shall be designed to minimize 
hazards while conducting the tests. 

<v> Prior to normal operation the 
signal-generating system shall be 
checked physically and functionally to 
assure reliability and to demonstrate ac
curacy and performance. Specific tests 
shall include: 

<a> All power sources. 
Cb> Calibration and calibration sta

bility. 
Cc> Trip levels and stability. 
Cd> Continuity of function with loss 

and return of required services such as 
AC or DC power, air pressure, etc. 

Ce> All indicators. 
<t> Trouble Indicator circuits and sig

nals, where used. 
Cg) Air pressure (if used>. 
Ch) Determine that sound level of the 

signal is within the limit of subpara
graph (1) (ii) of this paragraph at 
all points that require imn1ediate 
evacuation. 

CvD In addition to the initial startup 
and operatin~ tests, penodlc scheduled 
performnr.ce tests and status checks 
must be made to insure thnt the syste1n 
is at all times operating within design 
limits and capable of the required re-

sponse. Specific periodic tests or checks 
or both shall include: 

<a> Adequacy of signal activation 
device. 

Cb> All power sources. 
Cc> Function of all alarm circuits and 

trouble indicator circuits including trip 
levels. 

Cd ) Air pressure (If used). 
Ce> Function of entire system includ

ing operation without power where 
required. 

<!> Complete operational tests includ
ing sounding of the signal and determi
nation that sound levels are adequate . 

Cvli> Periodic tests shall be scheduled 
on the basis of need, experience, diffi
culty, and disruption of operations. The 
entire system should be operationally 
tested at least quarterly. 

(viii> All employees whose work may 
necessitate their presence In an area cov
ered by the signal shall be made famH
lar with the actual sound or the slgnal
r>referably as it sounds at their work 
location. Before placing the system into 
operation, all employees normally work
ing 1n the area shall be made acquainted 
with the signal by actual demonstration 
at their work locations. 

Cg) Exceptions from posting require
ments. Notwithstanding the prov1s1ons 
of paragraph Ce) of this section: 

(1) A room or area 1s not required to 
be posted'with a caution sign because of 
the presence of a sealed source, provided 
the radiation level 12 inches trom the sur• 
face of the source container or housing 
does not exceed 5 mlllirem per hour. 

(2) Rooms or other areas In onslte 
medical facilities are not required to be 
posted with caution signs because of the 
presence of patients containing radio
active material. provided that there are 
personnel in attendance who shall take 
the precautions necessary to prevent the 
exposure of any individual to radiation or 
radioactive material 1n excess or the 
limits established in the provisions of 
this section. 

C3) Caution signs are not required to 
be posted at areas or rooms conta1n1ng 
radioactive materials for periods of less 
than 8 hours: Provided, That 

(1) The materials are constantly at
tended during such periods by an in
dividual who shall take the precautions 
necessary to prevent the exPQsure of any 
Individual to radiation or r adloactl\'e ma
terials In excess or the llmlt$ established 
In the pro,1slons of this ~ect1on ; and 

<II> Such a rea or roon1 is subj ect to 
the en1ployer ·s control. 

lh ' Ex<!mption.s for radioacti r<! matt'
rzals packag<!d for shipmen t . Radioac
tive materials µackaged and labt>lt'd in 
a.:cordance with ret?ul,u1ons of tht' De
µartmt>n t oi Tran,;portl\Uvn publl$ht>d In 
-l:) C'FR C'ha;>tt>r I. :irt> l'Xt':11pt frvr.1 tht> 
labehn~ .1nd pvstini; rt'QWrt>m<.'nts ,,t this 
subpl\rt dunng slupmt>nt. pr,w1dt>d :hat 
t-ht> l llSldl' l'l'llUlltll'rs :\ft' labt>lt>d Ill .h'· 
~<>rrl.111ct> wuh the prons1ons of par:1• 
graph ,e, of this s~t.1011. 
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<l> Instruction of personnel, posting. 
(1) Emplo:;ers regulated by the Atomic 
Energy Commission shall be governed by 
10 CFR Part 20 standards. Employers in 
a State named in paragraph (p) C3) of 
this section shall be governed by the re
qUirements of the laws and regulations 
of that State. All other employers shall 
be regulated by the following: 

(2) All Individuals working In or fre
quenting any portion of a radiation area 
shall be informed of the occurrence of 
radioactive materials or of radiation in 
such portions of the radiation area: shall 
be instructed In the safety problems as
sociated with exposure to such materials 
or radiation and In precautions or devices 
to minimize exposure; shall be Instructed 
In the applicable provisions of this sec
tion for the protection of employees from 
exposure to radiation or radioactive ma
terials; and shall be advised of reports 
of radiation exposure which employees 
may request pursuant to the regulations 
In this section. 

(3) Each employer to whom this sec
tion applies shall post a current copy 
of its provisions and a copy of the op
erating procedures applicable to the work 
conspicuously in such locations as to 
Insure that employees working in or fre
quenting radiation areas will observe 
these documents on the way to and from 
their place of employment, or shall keep 
such documents available for examina
tion of employees upon request. 

Cj > Storage of ract.ioactive materials. 
Radioactive materials stored in a non
radiation area shall be secured against 
unauthorized removal from the place of 
storage. 

<k, Waste disposal. No employer shall 
dispose of radioactive material except b:v 
transfer to an authorized recipient. or in 
a manner aoproved by the Atomic Energv 
Commission or a State named in para
graph <pl <3) of this section. 

Cl) Noti/i.c11tion of incidents-< 1) Im
mediate notification. Each emnloyer 
shall immediately notify the Assistant 
Secretary of L<1bor or his dulv author
ized representative, for emplovees not 
proter.ted by the Atomic- Enerrzy Commis
sion by means of 10 CFR Part 20 · para
graph 1p) <2> or this section. or the re
quirements of the laws and regulat.tons 
of States named In paragra'J)h <p) (3) of 
this section, by telephone or telegraph of 
any Incident Involving radiation which 
may have caused or threatens to cause: 

Ci) Exposure of the whole bodY of any 
Individual to 25 rems or more of radia
tion; exposure of the skin of the whole 
bod} of any Individual to 150 rems or 
more of radiation; or exposure of the 
feet, ankles, hands, or forearms of any 
Individual to 375 rems or more of radia
tion; or 

CID The release of radioactive mate
rial In concentrations which, if averaged 
over a period of 24 hours, would exceed 
5,000 times the Umlt specified for such 
materials in Table II of Appendix B to 
10 CFR Part 20. 

(iii)-(iv)-Rcvokcd 
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(2> Twenty-four hour notification. 
Each employer shall within 24 hours fol
lowing its occurrence notify the Assistant 
Secretary of Labor or his duly author
ized representative for employees not 
protected by the Atomic Energy Com
mission by means of 10 CFR Part 20, 
paragraph Cpl (2) of this section. or the 
requirements of the laws and appll~ble 
regulations of States named In paragraph 
(p) <3> of this section, by telephone or 
telegraph of any Incident Involving radi
ation which may have caused or threat
ens to cause: 

<i> Exposure of the whole bodY of any 
individual to 5 rems or more of radiation; 
exposure of the skin of the whole bodY 
of any Individual to 30 rems or more of 
radiation: or exposure of the feet, ankles, 
hands, or forearms to 75 rems or more 
of radiation: or 

(ii)-(iii)-Rcvoked 

<m> Rep9rts of overerposure and ex
cessive levels and concentrations. < 1 > In 
addition to any notification required by 
paragraph Cl) of this section each em
ployer shall make a reJ>Ort In writing 
within 30 days to the Assistant Secretan
of Labor or his duly authorlzed repre
sentative, for employees not protected by 
the Atomic Energy Commission by means 
of 10 CFR Part 20; or under paragraph 
Cp) (2) of this section, or the require
ments of the laws and regulations of 
States named In par~raph Cp) (3> of 
this section. of ea.ch exposure of an indi
vidual to radiation or concentrations of 
radioactive material In excess of any ap
plicable limit In this section. Each report 
required under this subparagraph shall 
describe the extent of exposure of per
sons to radiation or to radioactive ma
terial: levels of radiation and concentra
tion of radioactive material Involved, the 
cause of the exposure. levels of concen
trations; and corrective steps taken or 
planned to assure against a recurrence. 

(2) In any case where an employer Is 
required pursuant to the provisions of 
this paragraph to report to the U.S De
partment of Labor any exposure of an 
Individual to radiation or to concentra
tions of radioactive material, the em
ployer shall also notify such Individual 
of the nature and extent of eXl)osure. 
Such notice shall be In writing and shall 
contain the following statement: "You 
should preserve this report for future 
reference:• 

<n> Records. Cl) Every employer shall 
maintain records of the radiation ex
posure of all employees for whom per
sonnel monitoring Is required under 
paragraph <d> of this section and ad
vise each of his employees of h1s Individ
ual eXl)osure on at least an annual basis. 

(2> Every employer shall maintain 
records in the same units used in tables 
in paragraph Cb> of this section and 
Appendix B to 10 CFR Part 20. 

Co) Disclosure to former employee of 
tndfvtdual employee's record. ( 1> At the 
request of a former employee an em
ployer shall furnish to the employee a 
report of the employee's exposure to rad!-

atlon as shown In records maintah 
by the employer pursuant to paragn 
<n> < 1 > of this section. Such report sh 
be furnished within 30 days from u 

I 
time the request Is made, and shall co 
each calendar quarter of the lndivldu, 
employment involving exposure to ra 
atlon or such lesser period as may be 
quested by the employee. The rep 
shall also include· the results of any c 
culations and analysis of radioact 
material deposited In the bodY of I 
employee. The report shall be In wr . J 
Ing and contain the following stateme1 
"You should preserve this report 
future reference.'' 

(2)-Rcvoked • Cpl Atomic Energy Commission ·· 
cern1ees-AEC contractors operat • 
AEC plants and facilities-A.EC Agr 
ment State Ucemees or registrants. 
Any employer who possesses or u • · 
source material, byproduct material. 
special nuclear material, as defined 
the Atornlc Energy Act of 1954, 
amended. under a license Issued by I r!tll 
Atomic Energy Commission and in 1 ,-1 
cordance with the requirements of 
CFR Part 20 shall be deemed to be •' 11 

compliance with the requirements oft ~ 
section with respect to such possess! tr -.i 
and use. 11--1 

(2) AEC contractors operating A 
plants and facilities: Any employer w ~ 
possesses or uses source material, t 
product material, special nuclear ma, 
rial, or other radiation sources unc ,. 
a contract with the Atomic Energy Co1 
rnlsslon for the operation of AEC plat Ir -
and facilltles and in accordance wl ~ , 
the standards, procedures, and other I a., 
qulrements for radiation protect! r 
established by the Commission for su 
contract pursuant to the Atomic Ener 
Act of 1954 as amended (42 U.S 
2011 et seq.>, shall be deemed to be 
compliance wtth the reqUirements of tl 
section with respect to such possess! 
and ust,. 

(3) A.EC-agreement State licensees 
registrants: 

Ci> Atomic Energy Act sources. Al 
employer who possesses or uses sour 
material, byproduct material, or spec! 
nuclear material, as defined In tt 
Atomic Energy Act of 1954, as amend 
<42 U.S.C. 2011 et seq.), and has eith 
registered such sources with, or is opera 
Ing under a license Issued by, a Sta 
which has an agreement In effect wl 
the Atomic Energy Commission pursue 
to section 274Cb) (42 U.S.C. 202Hb» 
the Atomic Energy Act of 1954. 
amended, and In accordance with the t 
qulrements of that State's laws and reg 
latlons shall be deemed to be in comp 
ance with the radiation requirements 
this section, insofar as his possession a1 
use of such material Is concerned, unle 
the Secretary of Labor, after conferen 
with the Atomic Energy Commtssio 
shall determine that the State's progra 
for control of these radiation sources 
Incompatible with the requirements 
this section. Such agreements current 
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, In effect only in the States of Ala
na, Arkansas, California, Kansas, 
ntucky, Florida, Mississippi, New 
mpshlre. New York, North ca·rolina. 
xas. Tennessee, Oregon, Idaho. Ari-
1a, Colorado. Louisiana, Nebraska, 
1shington. Maryland. North Dakota. 
1th Carolina, and Georgia. 
ii> Other sources. Any employer who 
;sesses or uses radiation sources other 
,n source material, byproduct mate
l, or special nuclear material, as de
"d In the Atomic Energy Act of 1954. 
amended (42 U.S.C. 2011 et seq.). and 
; either registered such sources with. 
is operating under a license issued by 
tate which has an agreement in effect 
h the Atomic Energy Commission pur
. nt to section 274Cb) (42 U.S.C. 2021 

> of the Atomic Energy Act of 1954. as 
ended, and in accordance with the re
rements of that State's laws and regu
tons shall be deemed to be In compli
'.e with the radiation requirements of 
s section. insofar as his possession and 

of such material Is concerned, pro
ed the State's program for control of 
!Se radiation sources 1s the subject of 
urrently effective determination by the 
;lstant Secretary of Labor that such 
,gram is compatible with the require
nts of this section. Such determina
ns currently are in effect only in the 
1tes of Alabama. Arkansas. California. 
nsa.s, Kentucky, Florida. Mississippi, 

1 w Hampshire. New York, North Caro
a, Texas, Tennessee, Oregon, Idaho, 
zona, Colorado, Louisiana. Nebraska, 

r. 1shington, Maryland, North Dakota, 
uth Carolina, and Georgia. 

~ 
!IS 
wt 
Ill 
I) 

CONTROL 

\Q) [Reserved] 

(r)-Revoked 

§ 1910.97 Nonionizin g ra dia tion . 

Ca) Electromagnetic radiation-<1) 
Definitions applicable to this paragraph. 
Ci) The term "electromagnetic radiation" 
is restricted to that portion of the spec
trum commonly defined as the radio 
frequency region. which for the purpose 
of this specification shall include the 
microwave frequency region. 

(ii) Partial bodv irradiation. Pertains 
to the case in which part of the bodY is 
exposed to the incident electromagnetic 
energy . 

<iii> Radiation protection guide. Radi
ation level which should not be ex
ceeded without careful consideration of 
the reasons for doing so. 

(iv) The word "symbol" as used in 
this specification refers to the overall 
design, s!lape, and coloring of the rf 
radiation sign shown in figure G-11. 

(v) Whole body irradiation. Pertains 
to the case in which the entire bodY 1s 
exposed to the incident electromagnetic 
energy or in which the cross section of 
the body is smaller than the cross section 
of the incident radiation beam. 

(2) Radiation protection guide. (i) For 
normal environmental conditions and for 
incident electromagnetic energy of fre
quencies from 10 MHz to 100 GHz, the 
radiation protection guide is 10 mW/cm.• 
<milliwatt per square centimeter> as 
averaged over any possible 0.1-hour 
period. This means the following: 

Power density: 10 mW.fem? tor periods ot 
0.1-hour or more. 

Energy density : 1 mW.-br./cm.2 (milliwatt 
hour per square centimeter) during any 
0.1-hour period. 

This guide applies whether the radia
tion is continuous or intermittent. 

Cii) These formulated recommenda
tions pertain to both whole body irradi
ation and partial body irradiation. Par
tial body irradiation must be included 
since it has been shown that some parts 
of the human bodY <e.g., eyes, testicles) 
may be harmed if exposed to incident 
radiation levels significantly in excess of 
the rec0mmended levels. 

<3> Warnina symbol. Ci) The warning 
symbol for radio frequency radiation 
hazards shall consist of a red isosceles 
triangle above an inverted black isosceles 
triangle, separated and outlined by an 
aluminum color border. The . words 
"Warning-Radio-Frequency Racilatlon 
Hazard " shall .. pp~ar in the upper tri
ang:e. See figure G-11. 

(ii> American Na tional Standard 
Safety Color Code for Marking Physical 
Hazards and the Identification or Cer
tain Equipment. Z53.1- 1953, shall be used 
for color specification . All lettering and 
the border shall be of aluminum color. 

(lli) The inclusion and choice of warn
ing information or precautiona ry in
structions is at the discretion of the user, 
If such information Is included it shall 
appear in the lower t riangle of the warn
ing symbol. 

97(a)(3) 
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Size or hyctr.,.,,·n sys tem 
Nntur. or locallr,n - -- ---

T.rso llrn:i :1,000 C F to 111 r t e,•38 or 
3,M C' F 1~.000 C: F 15,000 C F 

Outclc,,,1"9 
fn a <rj: :1utc 

bullr lnr . II . 
I 11 ., s r><·clal room 111 

ru~lrlc bull<lln~• I\ 
not In n sp,,clal 
room untl ~J:• 
p,,sc<l to other 
occuponcil'S -

I . . I. 

JI ..... . II 
Ill Nol t•rr, 

mlllc•d. 
~ ut pi'r~ N ul pL'r 

mltte<J, m ilted . 

Type of outdoor e1p05ure 

<b> The minimum distance In feet 
from a hydrogen system of indicated ca
pacity located outdoors, in separate 
buildings or in special rooms to any spec
ified outdoor exposure shall be in ac
cordance with Table H-2. 

Cc> The distances in Table H-2 Items 
1, 14, and 3 to 10 inclusive do not apply 
where protective structures such as ade
quate fire walls are located between the 
system and the exposure. 

Sir.fl of hydrogen system 

les• 
than 

3,000 CF 

3,000 CF In ercess 
to of 

15,000. CF 15,000 CF 

1. Building or structure .• Wood frame construction• ...••. . .•••• . • •••. •.. ••..• 
Heavy timber, noncombustible or ordinary con, 

structlon• ........ . ......................... . ... . 

10 25 60 

Ftre-relll3tlve construction•........... . . • • .. . . • • • • • 
2. Wall opcinlngs ....... . . Not above any part of a system .... ....... ..... ... . . 

0 
0 

JO 
25 
10 
25 
JO 
25 

10 
0 

10 
25 
25 
50 
10 
u 

••25 
0 

10 
25 
25 
50 
10 
25 

A bnv• any part of a system ..... ........... . ..... · .•• 
3. Flammable liquids o to 1,000 gallons . . . ................ ..... ....... .. . 

above ground ln erccss of .1,000 gallons . . . ...... ..... . . . . . ..... .. . 
4. Flammable liquids Tank .... ................. . ............ . ..... ... . . 

below ground- Vent or fill opening of tank ........ . ............... . 

~- Fl~~a~e~T!~~; Tank .... ....... . .. ..... .............. .. . .. .... . . . 
below ground - Vent or fill opening of ti.nk ......................... . 
1n ox<:ess or 1,000 

20 
25 

20 
25 

gallons. 
6. Flammable gas stor• 

ago, elthar high 
pressure or low 
pressure. 

o to 1~.000 CF copacll:V ....... ... . ........... . ...... . 
In excess of 16,000 CF capactty •••• •••••••.•.••••.•• 

10 
25 

25 
50 

7. Oxygen sterage ..•.... 12,000 CF or l(:SS . . ........ ........... .. . . . ........ . Refer to NFPA No. 51, gas ,ys-
l~ou for w•ldlng and culltnc 
(11169) . 

More lhon 12,000 CF .. .. . ................... . .... . Refer to NFPA No. 566, bulk 
oxygen sys loms at consumer 

8. }' ast burning solids such as ordinary lumber, e1celslor or paper .. ...... .. 
9. Slow burning solids such as heavy t,mber or coal.. ......................... . 

s ties (1~9). 
50 50 

25 
'25 

!IO 
25 
25 

25 
25 10. Open names nnd other sources or Ignition..... ... ••• .. .... . . • • ..... . 

11. Air compr"5Sor lntBk.s or Inlets to ventUallng or ntr~ ndltlonlng equip. 
ment . .. . . . . .. • . . • . . . . . • .. . .. • . . . • • • • .. .. . . • • • • . . . . . ... 

12. Cont<:ntrotlon or people••• . . ..... .. •• •. .. •••• . • .. .. •••.•• . ..••. •.•. 50 
25 

50 
50 

50 
50 

• Refer to Nf'PA No. 220 Standard Type:; of Building Construction for d o0nltlons or various typa,, of construc-tion (1969 Ed.) 
••But not lrss !hon ono-halr the ht lght of ad)ncent >Ide wall of the slructure. 
••• in conge.,tod areas such as offices, lunchrooms, locker rooms, llm~ loct areas. 

[Table H-2 amended at 43 F.R. 49746, October 24, 1978.] 

Cd) Hydrogen systems of less than 
3,000 CF when located inside buildings 
and expased to other occupancies shall 
be situated in the building so that the 
system wUl be as follows: 

<1) In an adequately ventilated area 
as 1n subparagraph (3) CH) Cb) of t.hls 
paragraph. 

C2) Twenty feet from stored flamma
ble materials or oxidizing gases. 

<3 > Twenty-five feet from open flames, 
ordinary electrical equipment or other 
sources of Ignition, 

<4> Twenty-five feet from concentra
tions ot people. 

<S> Fifty feet from Intakes of ventila
tion or air-conditioning equipment and 
air compressors. 

C6) Fifty feet from other flammable 
gas storage. 

(7) Protected against damage or in
Jury due to falling objects or working 
activity in the area. 

<B> More than one system of 3,000 CF 
or less may be Installed In the same room, 
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provided the systems are separated by at 
least 50 feet. Each such system shall meet 
all of the requirements of this paragraph. 

l:Sl Design consideration at specific 
locations-(i) Outdoor locations. <a) 
Where protective walls or roofs are pro
vided, they shall be constructed of non
combustible materials. 

<b> Where the enclosing sides adjoin 
each other, the area shall be properly 
ventilated. 

<c> Electrical equipment within 15 
feet shall be in accordance with subpart 
S of this part. 

<II> Separate buildings. <a> Separate 
buildings shall be built of at least non
combustible construction. Wlnclows and 
doors shall be located so as to be readily 
accessible In case of emergency. Windows 
shall be of glass or plastic in metal 
frames. 

<b> Adequate ventilation to the out
doors shall be provided. Inlet openings 
shall be located near the floor in ext.erlor 

walls only. Outlet openings shall t 
cated at the high point ot the roe 
exterior walls or root. Inlet and < 
openings shall each have minimum• 
area of one < 1 > square foot per 
cubic feet of room volume. Disc! 
from outlet ooenlngs shall be direct 
conducted to a safe location. 

(C) Explosion venting shall be pro 
in exterior walls or root only. The 
Ing area shall be equal to not less 
1 square foot per 30 cubic feet of 
volume and may consist of any OP 
any combination of the following: 
cf light, noncombustible material, PI 
ably single thickness, single strr 
glass; lightly fastened hatch co 
lightly fastened swinging doors ir
tR1 tor walls opening outward: II 
fastened walls or roof designed to re 
at a maximum pressure of 25 po 
per square foot. 

< d > There shall be no sources or 
tion from open flames, electrical er 
ment. or heatmg eqUipment. 

< c > Elec~rical equipment shall t 
arcordance with subpart S of this 
for Class I, Division 2 locations 

</> Heating, if provided, shall b 
s team, hot water. or other ind 
means. 

Ci!i> Special room.~ 1a1 Floor \ 
anel ceumg shail have a flre-rcs1l.t 
rating o! al least 2 hours. Walls or p 
tions shall be continuous from !lo< 
ceiJlng nnd shall be securely anchc 
At least one wall shall be an ext, 
wall. Openings to other parts of 
building shall not be permitted. Wine 
and doors shall be in exterior walls 
shall be located so as to be readily 
cessible in case of emergency Wine 
shall be of glass or plastic in m 
frames. 

(bl V!?ntilation shall be as prov 
In subdivision <ii>< bl of this subp 
graph 

<c> Explosion venting shall be as 
vided In subdivision <h> <c) of this 
paragraph. 

•d> There shall be no sources of i1 
tlon from open flames, electrical eql 
ment. or heating equipment. 

c el Electrical equipment shall b( 
accordance with Article 501 of the 
tlonal Electrical Code. NFPA 70-H 
ANSI Cl-1971 <Rev. of Cl - J!l1 P1Dlvi 
2 locations. 

<!> Heating, If provided. shall be 
steam, hot water, or Indirect means. 

(4> Operating instructions. For ins 
lations which require any operation 
equipment by the user. legible instr 
tlons shall be maintaind at operat 
locations. 

(5> llfaintenance. The equipment . 
functioning of each charged gaseous 
clrogen system shall be malnt11lned !J 
safe operating condition in accorda· 
with the requirements of this sect! 
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1 1c :irea within 15 feet of any hydrogen 
,Ii ntniner shall be kept free of dry vege
ll lion and combustible material. 
~il910.103(b) (5) anended at 
1 ➔ F.R. 9958, March 15, 1974 

--effective June 13, 1974.] 
, r I Liquefied hydrogen systems-<1 > 

1 t'l ion-Ci>. Containers. <a> Hydrogen 
,ntainers shall comply with the follow

' r; . Storage containers shall be de
ll r,necl, constructed, and tested in ac-
11 ,nlnnce with appropriate requirement& 
y the ASME Boiler and Pressure Vessel 
1 'clc. Section VIII- Unfired Pressure 
ef ·s~••ls c 1968 > or applicable provisions 
,, API Slanaard 620, Recommended 
n ties for Design and Construction of 
lit rtte, Welded, Low-Pressure Storage 

,nks. Second Edition (June 1963> and 
., ,pendix R c Aprll 1965>. 
· 'I>, Portable containers shall be de

• ned, C'Onstructed and tested in accord-
• •<'" ,, 1th DOT Specifications and :I ·t:ulataons. 

1111 Suworts. Permanently installed 
nt.nmers shall be provided with sub-
101 in! noncombustible suppart.s secure-

anchored on firm noncombustible 
mdations. Steel support.,; in excess of 
lnc-ht>s in height shall be protected 

th a protective coating havtng a 2-
i:r ur flre-res1stance rating. 

<Ill> Marking. Each container shall be 
t1bly marked to indicate "LIQOEFIEO 
roROGEN-PLAMMABLE GAS." 
<iv> Safety relief demces. ca> (1> Sta
mary liquefied hydrogen containers 

' all be eqUlpped with safety relief de
~ ces sized in accordance with CGA 
;41i .mphlet S-1, Part 3, Safety Relief De
~ •p Standards for Compressed Gas St.or-
11 e Containers. 

~ 12) Portable liquefied hydrogen con
nt.il mers complying with the U.S. Depart
n: )nt of Transp0rtation Retn.llations 

nil be eqUlpped with safety relief de
:es a.s reqUlred in t he U.S. Department 

Transportation Speclflcations and 
•gulattons. Safety relief deVices shall 
siZed in accordance with the requtre

~ int.s of CGA Pamphlet S-1, Safety 
s •lie[ Device Standards, Part 1, Com

essed Gas Cylinders and Part 2. Cargo 
d Portable Tank Containers. 
<bl S11fety rellef devices shall be ar-

~ nged to discharge unobstructed to the 
tdoors and in such a manner as t.o 

bt event impingement of escaping liquid 
1e gas upon the container. adjacent 
-1 ·uctures or personnel. See subpara
'" \Ph (2) Ci> <I> of this paragraph for 

ntlng of safety relief devices In special 
be '.l\tlons. 
~ Cr> Safety relief devices or vent piping 

all be designed or located so that mols
·e cannot collect and freeze in a man
r which would interfere with proper 
eratton of the device. 
d> Safety relief devices shall be pro

led In Piping wherever llquefled hydro-
1 could be trapped between closures. 

11 < v> Pfptng, tubing, and fitting,. ,a> 
1
~ Plng, tubing, and fittings and gasket 
d - d thread sealants shall be suitable for 
rd, ·drogen service at the pressures and 
er' 

temperatures involved. Consideration 
shall be gtven t.o the thermal expansion 
and contraction of piping systems when 
expooed to temperature fluctuations 
of ambient t.o liquefied hydrogen 
temperatures. 

Cb> Gaseous hydrogen piping and tub
ing <above -20° F.> shall conform t.o the 
applicable sections of Pressure Piping 
Section 2-Indu.strial Gas and Air Plplng, 
ANSI B3I.l-1967 with addenda B31.l-
1969. Design of Uquefled hydrogen or cold 
C-20• P. or below> gas piping shall use 
Petroleum Refinery Piping ANSI B31.3-
1966 or Refrtgeratton Piping ANSI B31.5-
1966 with addenda B31.5a-196B as a 
guide. 

Cc> Jotnts in piping and tubing shall 
Meferably be made by welding or braz
ing; ftanged, threaded, socket, or suitable 
compression fittings may be used. 

(d> Means shall be provided t.o mlni
mlze exposure of personnel t.o piping op
erating at low temperatures and to pre
vent air condensate from· contacting 
piping, structural members, and surfaces 
not suitable for cryogenic temperatures. 
Only those insulating materials which 
are rated nonburning in accordance with 
ASTM Procedures D1692-68 may be used. 
Other protective means may be used t.o 
protect personnel. The Insulation shall 
be designed t.o have a vapor-tight seal in 
the outer covering t.o prevent the conden
sation o( air and subsequent oxygen en
richment within the insulation. The in
sulation material and outside shield shall 
also be of adequate design to prevent 
attrition of the Insulation due t.o normal 
operating conditions. 

Ce> Uninsulated piping and equipment 
which operate at liquefied-hydrogen tem
prrature shall not be instal1ed above 
!'Spha.lt surfaces or other combustible 
materials In order t.o prevent contact of 
liquid air with such materials. Drtp pans 
may be Installed under uninsulated pip
ing and eqUlpment to retain and vapor
ize condensed liquid air. 

Cvi) Equipment assembly. Ca> Valves, 
gauges, regulat.ors, and other accessories 
shall be sUltable for liquefied hydrogen 
service and for the pressures and tem
peratures involved. 

Cb) Installation ot liquefied hydrogen 
systems shall be supervised by personnel 
familiar with proper practices and with 
reference to their construction and use. 

Cc> Storage containers. piping, valves, 
regulating eqUlpment, and other acces
sories shall be readily accessible and shall 
be protected against physical damage 
and against tampering, A shutotr valve 
shall be located in llquld product with
drawal lines as close to the container as 
practical. On containers of over 2,000 
gallons capacity, this shutoff valve shall 
be of the remote control type with no 
connections, flanges, or other appur
tenances Cother than a welded manual 
skutotr valve> allowed In the piping be
tween the shutotr valve and its connec
tion t.o the inner container. 

<<t> Cabinets or housings containing 
hydrogen control equipment shall be ven
tilated t.o prevent any accwnulation of 
hydrog:?n gas. 

Cvll> T esting. <a> After Installation, 
all field-erected piping shall be tested 
and proved hydro,en gas-tight at operat
ing pressure and temperature. 

(bl Containers if out of service in ex
cess ot 1 year shall be inspected and 
tested as outlined In <a> of this subdivi
sion. The safety relief devices shall be 
checked to determine 1f they are operable 
and properly set. 

(viii> Liquefied. hydrogen vaporizer, . 
Ca> The vaporizer shall be anchored 
and Its connecting piping shall be suf
ficiently flexible to provide for the effect 
or expansion and contraction due to 
temperature changes. 

Cb) The vaporizer and its piping shall 
be adequately protected on the hydrogen 
and heating media sections with safety 
relief devices. 

<c> Heat used In a liquefied hydrogen 
vaporizer shall be indirectly supplied 
utilizing media such as air, steam, water, 
or water solutions . 

<d> A low temperature shutoff switch 
shall be provided In the vaporizer dis
charge piping t.o prevent flow of lique
fied hydrogen in the event of the loss or 
the heat source. 

Clx> Electrtcal systems. (a) Electrical 
wiring and equipment located within 3 
feet of a point where connections are 
regularly made and disconnected, shall 
be In accordance with subpart S of this 
part, for Class I, Group B, Division 1 
locations. 

<b> Except as provided In <a> of this 
subdivision, electrical wiring, and equip
ment located within 25 .feet of a point 
where connections are regular!y made 
and disconnected or within 25 feet of a 
liquid hydrogen st.orage container, shall 
be In accordance with subpart S of this 
pa.rt, tor Class I. Group B, Division 2 lo
cations. When eqUlpment approved for 
class I, group B atmospheres 1s not com
mercially available, the eqUlpment may 
be-

et> Purged or ventilated in accordance 
with NFPA No. 496-1967, Standard for 
Purged Enclosures for Electrical EqUlp
ment in Hazardous Locations. 

CZ> Intrinsically safe, or 
CJ> Approved for Clas.s I, Group C at

mospheres. Thls requirement doea not 
apply t.o electrical eqcipment which Ls 
Installed on mobile supp!y trucks or tank 
cars from which the st.orage container ls 
filled. 

ex> Bonding and grounding. The liq
uefied hydrogen containet and associ
ated piping shall be electrically bonded 
and grounded. 

C2> Location of liquefied h11drogen 
storage-Cl> General requtrement3. (a> 
The storage containers shall be located 
so that they are readily accessible t.o mo
bile supply equipment at ground level 
and to authorized personnel. 

1bl The containers shall not be ex
posed by electric power lines, flammabie 
liquid lines. flammabld gas lines, or lines 
carrying oxidlilng materials. 

<c' When locating llqulfled hydrogen 
storage containers near above-ground 
fbmmnble liquid ~torage or l!qUld oxygen 
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storage, It Is advisable to locate the lique
fied hydrogen container on ground higher 
lhan flammable liquid storage or liquid 
oxygen storage. 

<d> Where lt ls necessary to locate the 
llquelled hydroffen container on ground 
that 1s level with or lower than adjacent 
flammable liquid storage or liquid oxygen 
storage, suitable protective means shall 
be taken <such as by diking, diversion 
curbs, grading>, with respect to the ad
jacent flammable liquid storage or liquid 
oxygen storage, to prevent accumulation 
of llqulds within 50 feet of the llquet\ed 
hYdrogen container. 

Ce> Storage sites shall be fenced and 
post.ed to prevent entrance by unauthor
ized personnel. Sites shall also be pla
carded as follows : "Llquefled Hydrogen-

Flammable Gas- No Smoking-No Open 
Flames.'' 

Cf> If Jlqulfled hydrogen Is located In 
<as speclfled In Table H-3> a separate 
building In a s1ieclal room, or Inside 
buildings when not In a special roo1r1 and 
exposed to othc- r occupancies, containers 
shall have the safety relief devices vented 
unobstructed to the outdoors at a mini
mum elevation o! 25 feet above grade to 
a safe location as required In subpara
graph l ll <Iv> lbl of thlo; paragraph. 

c Ii> Specific req1'1rements. ,a> The 
location of liquefied hydrogen storage, as 
determined by the maximum total quan
tity of llqulfted hydrogen. shall be in the 
order of preference as Indicated by Ro
man numerals Jn the following Table 
H-3. 

TABLII B~M.u:arov TOTAL Q0Alf11ff or LIQOBT1f!O Bn>llOOf!lf 610uos P&awrnso 

Sue of h7drosen slorace (capa,:lt7 lo pUon•) 

Natura of location 3063 
(UOUtm1) 

lo 60 
&I lo 300 :,011o eoo In ucas., of eoo 

Outdoors •••• • . .•.•..•••.•••.•.••..•• 1 . .... .. .•......... I ..• .... . . ..•..... I ••••••.•.. . ..•. I . 
loaaeparat.buUdlns ....... ... . .. . . . lJ . ........••••.. .• n ............ . IL . . •. Not ~nnllled. 
In• •poclal room.... ....... . ... . . . III •• . . •.•••. . .•• III . ... . . . .. . Nol ~nnlli.d .• • Nol P"rmlllrd . 
lnsldo bulldln~ not In • •peclal IV •••• •.• ••••. ...• Nol ptnnll~ •••• Nol pennllted .•• Nol ~rrnllted. 

room and erposed lo olhn 
occupanci~. 

Non;: Thb table doe, not apply lo lbe slor.ae In dewar, of Ibo type 1enei.U7 uS<'d In labor.lor1~ for upertmtntal 
puri,osH. 

<b> The mlnlmlUJl distance in feet 
from Uquefted hydrogen system., of in
dicated storage capacity located out
doors, in a separate bulldlna, or in a spe
cial room to any specified exposure shall 
be in accordance with Table H-4. 

TAIILII H-+-MJKTWUW l)ISTAHCS (FBU) FROM 
L1QUIIT1BI> HTl>&OOJUf StaTIIIII TO EXP~ORII 

LIQuefted bydroe•n 1to"10 

T7pe of eitl)()IUre 
(capacity In gallon,) 

39. e3 3,601 16,001 
(140llter.) 10 10 

lo 3,600 16,000 30,000 

I. Flre·rtabtl91 building 
and ftre ..-au,•.. . • ••• a a 5 

2. Noncombustible build-
ina• ..... . -.. . . . . .... 'U 60 76 

3. Othtr bulldlna,• ••.••..• 60 76 100 
◄. Well openlnJSf o\r• 

compressor ntak,a, 
lnleta for alr•condl• 
tlonlna or nnllletlne 
equipment ........ . 75 ;5 75 

5. Fltunmable llqul<b 
(abovo ground and 
vtttt or ftl\ openings 
II btlow ground) (11eo 
&13 and 614) ••• • .• 60 75 100 

O. Between stationery 
Uq.iened hydroeen 
container, •• _ • •• .• . 6 6 6 

7. 1'lammeble11u1torag• • 60 75 JOO 
8. Liquid 01nen atoroee 

aod othtr olldlr.trt 
(llff &13 and 61~· ··· • 100 100 100 

G. Combustible 10II s •••.• 60 76 100 
to. o~ flam~. smoklne, 

and w•ldlna .•.••.• 60 60 60 
11. Concenuatlon, or 

people I . . ...... 76 76 76 

• Rtl,r to Standud Ty(M's or Bu lid In; Cnn,lrucllon, 
NFPA No. 720-1960 ror deRnlllona or Yarlou., typo or 
construction. 

fin congeal.I'd or~:is such u., offlc-., lunchrooms, loclr:tr 
rooma, tJm~ock orell!. 
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Non 1: The cU■tanee ID Nos. 2, s. 5, 7, O, 
and 12 ID Table H_. may be reduced where 
protective 11tru0turea, 11110h as llrewall1 equal 
to height 01 top ot the contaJner, to safe
guard the llquened hydrogen storage ayatem, 
are located between the llqueded hydrogen 
,torage lmtallatlon and the espoaure. 

Non 2: Where protective atructuru are 
provided, ventilation and conftnemeot of 
product abould be considered, The 5-foot 
distance ID Nos. 1 and e taouttate, mal.Dt.e
nance and enhance., veotUaUoo. 

<UI> Handling of lfqueJted hydrogen 
inside buildings other th.an separate 
buildings and $f>eClal room!. Portable 
liquefied hydrogen containers of 60 gal
lons or less capacity as permitted in 
Table H-3 and 1n compliance with sub
division <1> <t> of this subparagraph·when 
hoU5ed inside bulldlngs not located in a 
special room and exposed to other occu
pancies 11hall comply with the followini 
minimum requirements: 

(a) Be located 20 feet from flammable 
llqulds and readily combustible materials 
such as excelsior or paper. 

<b> Be located 25 feet from ordinary 
electrical equipment and other sources 
of lgnition including process or analyt.l
cal equipment. 

(c) Be located 26 feet from concentra
tions of people. 

<d> Be located 60 feet from Intakes of 
ventilation and alr-conditlonlna equip
ment or intakes of compressors. 

<e> Be located 50 feet from 11toraae of 
ot'her flammable-gases or stora~e of ox
idizing gases. 

, /> Containers shall be protecte-' 
against damage or lnjury due to fallb. 
objects or work activity 1n the area. 

(g > Contain~ •• ~ .. _ oe ftrmly secure 
and stored In an upright position. 

( h, Welding or cu ttlng operations, an. 
smoking shall be prohibited while ti, 
drogen 1s in the room. 

< 1 > The area shall be adequately ve~ 
tilated. Safety relief devices on the cor 
talners shall be vented directly outdoo1 
or to a suitable hood. See subparagrap 
, 1 H Iv)( b > of this paragraph and sul 
division cl) <f> of this subparagraph. 

C3 ) Design constderattons at spear 
locations-<D Outdoor wcations. <G 
Outdoor location shall mean outside 1 

anv building or structure, and lncludt. 
locations under a weather shelter c 
canopy provided such locations are m 
enclosed by more than two walls set 1 
right angles and are provided with ven• 
space between the walls and vented roe • 
or canopy. 

,, 
<b> Roadways and yard surfaces Jc 

cated below Uquefted hydrogen plplDJ ~ 
from which liquid air may drip, shall t 
constructed of noncombustible material 

<c> I! protective walls are provldet 
they shall be constructed of noncomb~ 
tlble materials a.Dd 1n accordance wit 
the provisions o! subdivision <a> of t>I: 
subdivision as applicable. 

Id) Electrical wiring and equlpmeI 
shall comply with subparagraph <l> <Ix 
ca> and (b) of this paragraph. 

Ce> Adequate lighting sb&ll be pre 
vided for nighttime transfer operation. 

<11> Separate buildings. <a> Separat. 
bulldlngs shall be of Ugbt. noncombustibl 
con.struct1on on a substantial framt • 
Walls and roofs shall be Ugbtly fastene, 
and designed to relieve at a maximUt 
internal pressure of 25 pounds per squar 
foot. Windows shall be or shatterproo • 
glass or plastic in metal frames. Door 
shall be located in such a manner tha 
they will be readily accessible to person • 
nel in an emeri;:ency. 

Cb) Adequate venWatlon to t.be out 
doors sbal1 be provided. Inlet opeolng. 
shall be located near the floor level 1> ' 
exterior walls onlv. outlet openings Iba) 
be located at the hil{h point of the root , 
in exterior walls or roof. Bot.b t.be 1Jlle 
and outlet vent openings sbal1 have 
min!mum total area of 1 square foot pe 
1,000 cubic feet of room volume. J)ls 
charge from outlet OJ>PDlog:s "11all be di 
rected or conducted to a safe locatlot ~ 

<c> There shall be no sources of 1gnl 
tlon. 

<d> Electrical wtrtng and equ1pmen 3 
shall comply with subparagraph Cl) <tx 
CCJ> and <b) of this paragraph except Uta 
the provisions of subparagraph n 1 <tx 
c b > of this paragraph shall apply io al 
electrical wiring and equipment in th 
separate building. • 

<el Heating, 1f provided. shall be b: ..: 
steam, hot water, or other indlreC ~ 
means. 

<JU> S1>ecial rooms. <a> Floors, ~ 
and celllngs shall have a fl.re resbtano 
rating of at least 2 hours. Walls or parU 
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Ions shall be continuous trom floor to 
elllng and shall be securely ancho1'ed. 
~t lee.st one wall shall be an exterior wall. 
)penl.ngs to other parts of the btdlding 
hall not be permitted. Windows and 
loors shall be in exterior walls and doors 
hall be located in such a mannPr that 
hey will be acces-slble in an emergency. 
Vindows shall be of shatterproof glass or 
,1astlc iil metal frames. 

<bl Vent.nation shall be as provided iil 
ubdlvi.slon <il> <b) of th1s subparagraph. 

<c> Explosion venting shall be pro-
1ded in exterior walls or roof only. flle 
·entlDg area. shall be equal to not les.s 
han 1 square foot per 30 cubic feet of 
oom volume and may consist of any one 
r any combination of the following: 
;ralls of light noncombustible material; 
lghtly fastened batch covers; llgbtly 
astened swinging doors opening outward 
n exterior walls; Ughtly fastened walls 
r roofs designed to relieve at a maxt
nwn pressure of 25 pounds per square 
t)O\.. 

Cd> There shall be no sources ot 
1p1itlon. 

<el Electrical wiring and equipment 
hall comply with subparagraph (1> <tx> 
a> and Cb) of th1s paragraph except 
hat the provtston of subparagraph <1> 
tx) (b) of th1s paragraph shall apply 1n 
.1} electrical w1rlng and equipment iil the 
pecial room. 

Cf) Heating, If provided. shall be 
team, hot water, or by other 1nd1rect 
neans. 

<4> Operating fnm'uetions-(l) Writ
ert instructions. For installation which 
equlre any operatlon of equipment by 
he user, legible instructions shall be 
nalntalned at operating locations. 

<11> Attendant. A quallfled person shall 
,e in attendance at all Ume.s whlle the 
noblle hydrogen supply unit I.S beiilg 
Llll0aded. 

<lll> securitv .. Each mobile liquefied 
ydrogen supply unit used as part of a 
lYdrogen system shall be adequately se
ured to prevent movement. 

(lv) Grounding. The mobile Uquefted 
lYdrogen supply unit shall be grounded 
or static electricity. 

(5) Maintenance. The equipment and 
unctioning of each cha1·ged liquifled hy

"' lrogen system shall be maintained in a 
t afe ope:-at!ng condition in accordance 

vlth the requirements of this section. 
IX; l\'eeds or similar combustibles shall not 
j >e permitted within 25 feet of any liqui
li ~ led hydrogen equipment. 

tainers, trailers. moblle supi:,ly trucks, or 
tank cars, nor to systems having capac
ities less than those stated in paragraph 
Cb> (1) of this section. 

Cb> Bulk orvgen svstems.-<1> De/lnt
tkm. As used iil this section: A bulk 
oxygen system Is an assembly ot equip
ment, such as Olcygen storage containers, 
pressure regulators, safety devices, vapor
izers, manifolds, and interconnecting 
plplng, which has storage capacity of 
more than 13.000 cubic feet of oxygen. 
Normal Temperature and Pressure 
<NTP> , connected lD service or ready for 
service, or more than 25,000 cublc feet 
of oxygen <NTP> mcluding unconnected 
reserves on hand at the site. The bulk 
oxygen system terminates at the point 
where oxygen at service pressure first 
enters the supply Une. The oxygen con
tainers may be stationary or movable. 
and the oxygen may be stored as gas or 
liquid. 

<2> Loca.tion-(l> General. l:Sulk oxy
gen storage systems shall b€ located 
above ground out of doors, or shall be 
Installed in a building of noncombustible 
construction, adequately vented, and 
used for that purpose exclusively. The 
location selected shall be such that con
tainers and associated equipment shall 
not be exposed by electric Power lines, 
flammable or combustible liquid lines, or 
flammable gas Unes. 

<U> Accessfbilft11. The SYStem shall be 
located so that it Is readily accessll>le to 
mobile supply equipment at ground level 
and to authorized personnel. 

<111> Leakage. Where oxygen is stored 
as a liquid, noncombustlble surfacing 
shall be provided in an area in which any 
leakage of Uquld OXYgen might fall dur
ing operation of the system and fllltng of 
a storage container. For Pl.lrt>OOes of this 
paragraph, asphaltlc or bituminous pav
ing ts considered to be combustible. 

<lv> Elevation. When locating bulk 
oxygen systems near above-ground flam
mable or combustible liquid storage 
which may be either indoors or outdoors, 
it 1s advisable to locate the system on 
ground higher than the flammable or 
combustible llquid storage. 

<v> Dfku. Where it is necessary to lo
cate a bulk OXYgen system on ground 
lower than adjacent flammable or com
bustible llquid storage suitable means 
shall be taken <such as by dik!Dg, diver
sion curbs, or gradmg) with respect to 
the adjacent flammable or combustible 
Uquld storage to prevent accwnUlation 
of liquids under the bulk oXYgen system. 

t §1910.103(c) (5) am:mded at 
t 19 F.R. 9958, March 15, 1974 
t !ffective June 13, 1974.) 
t!, 

(3) Distance l>etween S11Stems and ex
f)Osuru-<t> General. The minimum 
distance from any bulk oxygen storage 
container to exposures, measured in the 
most direct line except as indicated in 
subdivisions <vi> and Cvill> of this sub
paragraph, sball be as mdicated in sub
div1slons <U> to <xvill> of th1£ subpara
graph inclusive. 

· I 1910.104 Oxygen. 
<a> Scope. This section applies to the 

nstallatton of bulk o:,cygen systems on 
ndustrtal and insUtuttonal consumer 

e~ ,rern1ses. This section.does not apply to 
~ 1xygen manufacturing plants or other 
, sta.bllshments c:,perated by the o:,cygen 

: uppller or h1s agent tor the purpose of 
all ,toring oxygen and reftllmg portable con

i 

<U> Combustible structures. Fifty feet 
!rom any combustible structures. 

<Ill) Fire resistive structures. Twenty
five feet from any structures wlth flre
resl.stive exterior walls or sprinklered 

buildings of other construction, but not 
less than one-half the helght of adjacent 
slde wall of the structure. 

<lv) Openings. At least 10 feet from 
any opening in adjacent walls of fire re
sistive structures. Spacing from such 
structures shall be adequate to permit 
maintenance, but shall not be less than 
I foot. 

(v) Flammable liquid storage above
ground. 

Distance Capacity 
(feet) (gallons) 

60 -------- -------- ---------- 0-1000 
90 -------------------------- 1001 or more 

<vi> Flanimable liquid storage below
ground. 

n I <I An~ fflN\.<ured 
horlt0ntally from 
oxnen st,uage 

cont,.,lner to 
flammnble llquld 

tank (feet) 

nt~tnnce from 
01y11en stor8jle 

container to filling 
and vent connrctlons 

or opening, to 
flammabl~ liquid 

tank (feet) 

15 ................... 50 .. . .. ......... ..... 0-1000. 
30 ................... 60 .......•........... 1001 or more 

<vii) Combustible liquid storage above
ground. 

Dl8tance (feet) Capacity (gallon.,) 

26 --------------- 0-1000 60 _______________ 1001 or more 

<vtll) Combustible liqutd storage be
lowground. 
Dl8tance measured 

horizontally from 
orygen storage 
contatnertocom
busttble itqutd 
tank (feet) 

16 ---------------

Dbtance from o:r:ygen 
storage contatner to 
ftllfng and vent con
nections or opentngs 
to combustible llqutd 
tank (feet) 

40 
Clx> Flammable gas storage. <Such as 

compressed flammable gases, llquefled 
flammable gases and flammable gases 1n 
low pressure gas holders> : 

Distance (feet) Capacity (cu. ft. NTP) 
50 _______________ Less than 6000 
90 _______________ 6000 or more 

<x> Highly combustible materials. 
Fifty feet from solld materials whlch 
burn rapldly, such as excelslor or paper. 

(xi) Slow-burning materials. Twenty
five feet from solid materlals which burn 
slowly, such as coal and heavy timber. 

<xlil Ventilation. Seventy-five feet lo 
one direction and 35 feet in approxi
mately 90° direction from confining walls 
<not including firewalls less than 20 feet 
high) to provide adequate ventilation in 
courtyards and similar confining areas. 

<xiii> Congested areas. Twenty-five 
feet from congested areas such as offices, 
lunchrooms, locker rooms, time clock 
areas, and similar locations where people 
may congregate. 

(xiv)-(xvii)-Revoked 

(xviii) Exceptions. The distances in subdivi
sions (ii), (iii), (v) to (xi) inclusive, of this sub
paragraph do not apply where protective struc
tures such as firewalls of adequate height to safe
guard the oxygen storage systems are located bet-

104(b)(3) 
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ween the bulk oxygen storage installation and the 
exposure. In such case5, the bulk oxygen storage 
installation may be a minimum distance of I foot 
from I he firewall. 

[§1910.l04(b)(3)(xviii) 
amended at 43 F.R . 49746, 
October 24, 1978 . ] 

14> Storage containers-Cl> Founda
tions and supports. Permanently installed 
containers shall be provided with sub
stantial noncombustible supports on firm 
noncombustible foundations. 

<ID Construction-liquid. Liquid oxy
gen storage containers shall be fabri
cated from materials meeting the Impact 
test requirements of paragraph U0-84 
of ASME Boller and Pressure Vessel 
Code, Section VITI-Unfired Pressure 
Vessels-1968. Containers operating at 
pressures above 15 pounds per square 
inch gage Cp.s.i.g.> shall be designed. 
constructed. and tested in accordance 
with appropriate requirements of ASME 
Boller and Pressure Vessel Code, Section 
VII-Unfired Pressure Vessels-1968. In
sulation surrounding the liquid oxygen 
container shall be noncombustible. 

<HJ> Construction-gaseous. High-
pressure gaseous oxvgen containers shall 
comply with one of the following: 

<a) Designed, constructed, and tested 
In accordance with appropriate require
ments of ASME Boiler and Pressure Ves
sel Code. Section VIII-Unfired Pressure 
Vessels-1968. 

Cb) Designed, constructed, tested, and 
maintained in accordance with DOT 
Specifications and Regulations. 

<5> Piping, tubing, and ttttin11s-<n 
Selection. Piping, tubing, and fittings 
shall be suitable for oxygen service and 
for the pressures ar1tt temperatures 
involved. 

<ll> Specification. Piping and tubing 
shall conform to Section 2-0as and Air 
Piping Systems of Code for Pressure Pip
ing, ANSI. B31.l-1967 with addenda 
B31.10a-I969. 

<Ill> Fabrication. Piping or tubing for 
operating temperatures below -20• F. 
shall be fabricated from materials meet
ing the Impact test requirements of para
graph UG-84 of ASME Boller and Pres
sure Vessel Code, Section VIII-Unfired 
Pressure Vessels-1968, when tested a.t 
the minimum operating temperature to 
which the piping may be subjected In 
service. 

<6> Safety relief devices-Cl> Gen
eral. BuJk oxygen storage containers, re
gardless of design pressure shall be 
equippec! with safety relief devices as re
quired by the ASME code or the DOT 
specifications and regulations. 

<ll) DOT containers. Bulk oxygen 
storage containers designed and con
structed in accordance with DOT speci
fication shall be equipped with safety 
relle! devices as required thereb:• 

<Ill> ASME containers:- BuJk oxygen 
storage containers designed and con
structed In accordance with the ASME 
Boiler and Pressure Vessel Code, Section 
VIll-Unflred Pressure Vessel-1968 

104(b)(4) 

shall be equipped with safety relief de
vices meeting the provisions of the Com
pressed Gls Association Pamphlet "Safe
ty Relief Device Standards for Com
pressed Gas Storage Containers," S-1, 
Part 3. 

(Iv> Insulation. Insulation casings on 
liquid oxygen containers shall be 
equipped with suitable safety relief de
vices. 

<v> Reliability, Ail safety relief de
vices shall be so designed or localed that 
moisture cannot collect and freeze In a 
manner which would Interfere with 
proper operation of the device. 

<7> Liquid o:t11gen vaportzers-< I> 
Mounts and couplings. The vaporizer 
shall be anchored and Its connecting pip
ing be sufficiently flexible to provide for 
the eliect or expansion and contraction 
due to temperature changes. 

CID Relief devices. The vaporizer and 
its piping shall be adequately protected 
on the oxygen and heating medium sec
tions with safety relief devices. 

(111) Heating. Heat used In an oxygen 
vaPOrlzer shall be Indirectly supplied 
only through media such as steam. air. 
water, or water solutions which do not 
react with oxygen. 

<iv> Grounding If electric heaters are 
used to provide the primary source of 
heat', the vaporizing system shall be elec
trically grounded 

<8> Equipment assembly and installa
tion-CD Cleaning. Equipment making 
up a bulk oxygen system shall be cleaned 
In order to remove oil. grease or other 
readily oxldizable materials before plac
ing the system in service. 

<U> Joints. Joints In piping and tub
Ing may be made by welding or by use 
or flanged, threaded, slip, or compres
sion fittings. Gaskets or thread sealants 
shall be suitable for oxygen service. 

(111) Accessories. Valves, gages. regu, 
lators, and other accessories shall be 
suitable for oxygen service. 

<iv) Installation. Installation or bulk 
oxygen systems shall be supervised by 
personnel familiar with proper practices 
with reference to their construction and 
use. 

<v> Testing. After Installation an field 
erected piping shall be tested and proved 
gas tight at maximum operating pres
sure. Any medium used for testing shali 
be oil free and nonflammable. 

<vt> Security, Storage containers, pip
ing, valves, regulating equipment. and 
other accessories shall be protected 
against physical damage and against 
tampering. 

<vii) Venting. Any enclosure contain
Ing oxygen control or operatlna equip
ment shall be adequately vented. 

<vUD Placarding. The bulk oxygen 
storage location shall be oermanently 
placarded to Indicate: "OXYGEN-NO 
SMOKING--NO OPEN FLAMES ', or an 
equivalent warning. 

<ix) Electrical wiring. Bulk oxygen In
stallations are not hazardous locations as 
defined and covered in subpart S of th1s 
part. Therefore, general purpose or 
weatherproof types of electrical wiring 

and eqwpment are acceptable dependmr 
11pon whether the 1nstallatlon is indo(Jr • ~• 
or outdoors Such equipment shall be in• 
stalled In accordance with the appl!cabh ti: 
provisions of subpart S of this part. Ii 

t 91 Operating instructions., r'or m
stallo.tions which require any operat:on 
of CQUlpment by the user. legible in
structions shall be maintained at 
operating locations. 

'T 
t! 

<10> Maintenance. The equipment ~n 
functioning of each charged IJulk oxyg~: • 
sysl<'m shall be maintainrd in a sa' 
oneratlng condition In accordance I\Jtl 

the requirement~ of this section. V.'Oll< 

and IOJ"lg dry g,a~s shall be cut bs : 
'l'.1\hin 15 feet of any bulk oxygen stor 
age container. 

[§1910.104(b) (10) amended at 
1
, 

39 F.R. 9958, March 15, 197 
--effective June 13, 1974 . ) :~ 

§ 1910.105 ;"llitrou~ o:i<ide. 

The piped systems for the in-plant 
transfer and distribution of nitrous oxJde 
shall be designed, installed, maintained 
and operated in accordance with Com
pt·essed Gas Association Pamphlet 
0-8.1-1964. 

It 11 

'II 
tru: 
or cc 

§ 1910.106 Flammable and combustible t 
liquids. Iii! c 

<a) Definitions. As used in this lllm 
section: •11 

< l > Aerosol shall mean a material er. , 
which is dispensed from Its container e.s o ,!Ii 
a mist. spray, or foam by a propellant hal'• 
under pressure. ~ 

<2> Atmospheric tank shall mean • o,e,., 
storage tank which has been designed to I!-' 
operate at pressures from atmospheric c. 11 through O 5 p.sJ.g. 

<3> Automotive service station shall 
mean that portion of property whert ~ 
flamroable or combustible llquids used a.s 

II 
Ji 

motor fuels are stored and dispensed Ill 
from flxej equipment Into the fuel tanks llJc 
of motor vehicles and shall Include anY •~ 
facilities available for the sale and serv• ar, c 
Ice of tires, battertes. and accessones. 1, and for minor automotive maintenance o .)! 

work. Major automotive repairs. paint· o~, 
Ing, body and fender work are excluded lit, 

C4> Basement shall mean a story of a lliit 
building or structure having one-half or llid, 
more of Its height below ground level and 111 
to which access for flre fighting purpose5 01 lt 
is unduly restricted. does 

<5> Boiling point shall mean the bot!• Goes 
ing point of a liquid at a pressure of 14 7 f1<t 
pounds per square inch absolute <p.sJ.a.l 
<760 mm). Where an accurate bolling for 
point Is unavailable for the material In 'AS1 
question. or for mixtures which do nol '11 
have a constant bolling point. for pur· I( 1i 
poses of this section the 10 percent point • Ct 
of a dlstlllatlon performed in accord· lend, 
ance with the Standard Method of Tesl 
for Distillation of Petroleum Products. 

101
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ASTM D-86-62, may be used as the 
bolling point of the liquid. 1'ei~ 

(6) Boilover shall mean the expulsion ~ 
of crude 011 <or certain other JlquidS1 l to, 
from a burning tank. The light frac- Ille(! 
Lions of the crude oil burnoff producing ftt11i 
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heat wave in the residue. which on 
lChlng a water strata may result in 
• expulsion of a portion of the con
its of the tank In the form of froth. 
: 7> Bulk plant shall mean that por
n of a property where flammable or 
nbustible Uqulds are received by tank 
.sel, pipelines, tank car, or tank vehi-

and are stored or blended In bulk 
: the purpose of distributing such 
uJds by tank vessel. pipeline, tank car. 
1k vehicle, or container. 
<8> Chemical plant shall mean a large 
.egrated plant or that portion of such 
plant other than a refinery or dis
ery where flammable or combustible 
ulds are produced by chemical reac
ns or used In chemical reactions. 
<9> Closed container shall mean a 
1talner as herein defined, so sealed 
means of a Ud or other device that 
lher UquJd nor vapor wlll escape from 
it 'lrdlnary temperatures. 

<10> Crude petroleum shall mean 
drocarbon mixtures that have a flash 
Int below 150° F. and which have not 
en processed in a refinery. 

Cll> Distillery shall mean a plant or 
a.t porUon of a plant where flammable 
combusUble liquids produced by fer

mtatlon are concentrated. and wbP.re 
~ concentrated products may also be 
xed, stored, or packaged. 

'12> Fire area shall mean an area 
a building separated from the re

ilnder of the building by construction 
vlng a fire resistance of at least 1 
,ur and having all communicating 
enlngs proper.Jy protected by an 
sembly having a flre resistance rating 
at least 1 hour. 
<13) Flammable aerosol shall mean an 
rosol which ls requlred to be labeled 
lammable" under the Federal 
,zardous Sub.stances Labeling Act <15 
3.C. 1261). For the purposes of para-
1ph <d> of this section, such aerosols 
· considered Clas.c; IA liquJds. 
'14> "Flashpoint" means the mini
tm temperature at which a liquid gives 
vapor within a test vessel in sufficient 

ncentration to form an ignitable mix
re with air near the surface of the Uq
i, and shall be determined as follows: 
Ci> For a liquid which has a viscosity 
less than 45 SUS at 1oo•F. (37.B'C), 

es not contain suspended solids, and 
es not have a tendency to form a sur-

• ;e film while under test. the procedure 
eclfied in the Standard Method or Test 
· Flashpoint by Tag Closed Tester 
STM 0-56-70> shall be used. 
<ii, For a liquid which has a viscosity 
45 SUS or more at 1oo•F. (37.8"C.>, 

. contains suspended solids, or has a 
1dency to form a surface film while 
der test, the Standard Method of Test. 
r Flashpoint by Pensky-Martens Closed 
•ster <ASTM D-93-71> shall bP used, 
cept that the methods specified in Note 
,0 section 1.1 of ASTM D-93-71 may be 
ed for the respective materials specl
d in ~ht" Not-e. 

(ill) For a liquid that is a mixture of 
compounds that have different volatili
ties and flashpoints, its flashpoint shall 
be determined by using the procedure 
specifled in paragraph <a> (14> Ci) or CU> 
of this section on the liquid in the form 
it is shipped. If the flashpoint, as deter
mined by this test, is 100°F. <37.8°C.> or 
higher. an additional flashpoint deter
mination shall be run on a sample of the 
lic.uid evaporated to 90 percent of its 
original volume. and the lower value of 
the two tests shall be considered the 
flashpoint of the material. 

<iv> Organic peroxides, which undergo 
autoaccelerating thermal decomposition, 
tion. are excluded from any of the flash
point determination methods specifled in 
this subparagraph. 

[§1910.106(a)(l4) amended at 
38 F.R. 27048, September 28, 
1973, effective October 29, 
197 3.] 

<15> Hotel shall mean bulldings or 
groups of buJldings under the same man
agement in which there are sleeping 
accommodations for hire, primarily used 
by transients who are lodged with or 
without meals including but not limited 
to inns, clubs, motels, and apartment 
hotels. 

<16> Institutional occupancy shall 
mean the occupancy or use or a building 
or structure or any portion thereof by 
persons harbored or detained to receive 
medical, charitable or other care or 
treatment, or by persons involuntarily 
detained. 

<17) Liquid shall mean, for the pur
pose of this section. any material which 
has a fluidity greater than that of 300 
penetration asphalt when tested in ac
cordance with ASTM Test for Penetra
tion for Bituminous Materials, D-5-65. 
When not otherwise identified, the term 
·Uquid shall include both flammable and 
combustible liqUids. 

<18> "Combustible !·quid" means any 
liquid having a flashpoint at or above 
100 F. <37.8 ·c.>. Combustible liquids 
shall be divided into two classes as 
follows: 

Ci) "Class n liquids" shall include 
those with flashpoints at or above l00°F' 
<37.8°C.> and below 140°F. <60°C.>. ex
cept any mixture having components 
with flashpoints of 200°F. <93.3°C.> or 
higher, the volume of which make up 99 
percent or more of the total volume of 
the mixture. 

<H> "Class Ill liquids" shall include 
those with flashpoints at or above 140°F. 
(60"C.l. Class Ill liquids are subdivided 
into two subclasses: 

<a> "Class IIIA liquids'' shall include 
those with flashpoints at or above 140°F. 
<60°C.> and below 2oo· F. C93.3°C.>, ex
cept any mixture having components 
with flashpoints of 200°F. <93.3°C.>, or 
higher, the total volume of which make 
up 99 percent or more of the total volume 
of the mixture. 

<b> "Class IlJB liquids" shall include 
those with flashpoint.,; at or above 200°F . 

<93.3°C.>. This section does not cover 
Class IIIB liquids. Where the term "Class 
Ill liquids" is used in this section, it 
shall mean only Class IDA liquids. 

Cili> When a combustible liquid is 
heated for use to within 30°F. O6.7°C.> 
of its flashpoint, it shall be handled in 
accordance with the requJrements for 
the next lower class of liquids. 

[§1910 . 106(a)(l8) amended 
at 38 F. R. 27048, September 
28, 1973, effective Octo
ber 29, 1973 . ] 

< 19> "Flammable liquid" means any 
liquid having a flashpoint below l00°F. 
(37.8°C.), except any mixture having 
components with flashpoints of 100°P. 
(37.8°C.> or higher, the total of which 
make up 99 percent or more of the total 
volume of the mixture. Flammable liq
uids shall be known as Class I liquids. 
Class I liquids are divided into three 
classes as follows: 

<D Class .IA shall include llquiru. nav-
1ng flashpoints below 73°F. C22.8°C.> and 
h aving a boiling point below 100°F. 
(37.8°C.) 

(ID Class JB shall include liquids pav
ing flashpoints below 73°F. C22.8°C.> and 
having a boiling point at or above 100°F. 
<37.s•c.>. 

<iii) Class IC shaJJ include Uquids hav
ing flashpoints at or above 73 °F. 
(22.8°C.) and below 100°F. (37.8°C.). 

[§1910 . 106(a)(l9) amended 
at 38 F. R. 27048 , Septem

.ber 28 , 1973, effective 

.October 29 , 1973 . ] 
<20) Unstable <reactive> liquid shall 

mean a liquid which In the pure state or 
as commercially produced or transported 
will vigorously polymerize. decompose, 
condense. or wiU become self-reactive 
under conditions of shocks, pressure, or 
temperature. 

(21) Low-pressure tank shall mean a 
storage tank which has been designed to 
operate at pressures above 0.5 p.s.l.g. but 
not more than 15 p.s.i.g. 

<22> Marine service station shall mee.n 
that portion or a property where flam
mable or combustible liquids used as 
fuels are stored and dispensed from flxe_d 
equJpment on shore. piers, wharves. or 
floating docks into the fuel tanks or self
propelled craft. and shall Include all fa
cilities used In connection therewith. 

(23> Mercantile occupancy shall mean 
the occupancy or use of a building or 
structure or any portion thereof for the 
displaying_ selling, or buying of goods, 
wares, or merchandise. 

<24 > Office occupancy shall mean the 
occupancy or use of a buildin~ or struc
ture or nny portion thereof for the trans
actio11 of business, or the rendering or 
receiving or professional services 

106(a)(24) 
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< 25 l Portable tank shall mean a closed 
container having a liquid. capacity over 
60 US. gallons and not intended for fixed 
installation. 

<26l Pressure vcc:sel shall mean a stor
age tank or vessel which has been de
signed to operate at pressures '.\bovc 15 
psi g. 

<27) Protection for exposure shall 
mean adequate fire protection for stru"
tures on property adjacent to tankc:, 
where there are employees of the e!ilab
lishment. 

[§1910 . 106(a)(27) amended 
at 39 F.R. 9958, March 15 , 
1974, effective June 13, 
1974.] 

<28l Refinery shall mt'an a plant in 
which flammable or combustible liquids 
are produced on a commercial scale Crom 
crude petroleum. natural gasoline. or 
other hydrocarbon sources. 

<291 Safety can ~hall mean an ap
proved container, of not more than 5 
gallons capacity, having a spring-clos
ing lid and spout cover and so des1ened 
that it 'lltill safely relieve In tern al pres
sure when subjected to tire exposure. 

<30) Vapor pressure shall mean the 
pressure, measured in pounds per square 
ln:h <absolutel exerted by a volatile liq
uid as determined by the "Standard 
Method of Test for Vapor Pressure of 
Petroleum Products <Reid Method>," 
American Society for Testing and Mate
rials ASTM D323~8 

1311 Ventilation as specified In this 
section is for the prevention of flre and 
explosion It is considered adequate if 
'tt is sufflcitmt to prevent accumulation of 
significant quantities of vapor-air mix
tures in concentration over one-fourth 
of the lower flammable limit .• 

<32) Storage: Flammable or combusti
ble liquids shall be stored in a tank or 
i{l a container that complies with para
graph <dl <2> of this section. 

,33, 3arrel sha11 mean a volume of 42 
US gallons 

, 34 > Container shail mean any can, 
barrel. or drum. 

, :Js > Apµroved unlc~!; .ot hl"rwi•,e In
dicated. approved, or listed by at lease 
one or the following nationally recog 
n11.cd tcstln~ laboratonC's Underwriter; 
Laboratories, Inc ; F':ictorv Mutual En
,:in<'cnnrt Corp 

<361 Listed see "approved" in § 1910 -
1061a \f35l 

137> "SUS" means Saybolt Universal 
Seconds as detennined by the Standard 
Method of Test for Saybolt Viscosity 
CASTM D-88-56>, and may be deter
mined by use of the SUS conversion 
tables specified in ASTM Methou D2161-
66 following determination of viscosity 
in accordance with the procedures speci
fied in the Standard Method of Test for 
Viscosity of Transparent and Opaque 
Liquids c ASTM D445-65 >. 
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c 38 > "Viscous" means a viscosity of 45 
SUS or more 
f§1°1ci. H bL1)(.i7 t. ,~A) .Jdded 
at J8 f. R. 270118, Sc-pt<?mh,'r' 
28 , 1'373, efft->ctive rJc~oht>r 
11, ll/3 . l 

, b > Tank storaqe. , I) Dr.~ir;,n and 
('On<truclion of tanks-<i> ,lfalenals. ca) 
Tanks shall be built of steel except as 
provided in <bl through <c1 of this sub
division. 

bl Tanks may be built of materials 
other than steel for installation under
ground or if required by the properties of 
the liquid stored. Tanks located above 
ground or inside buildings •hall be of 
noncombustible construction 

r cl Tanks built of materials other 
than steel shall be designed to specifica
tions embodying principles recognized as 
good engineering design for the mate
rial used. 

<d> Unlined concrete tanks may be 
used for storing flammable or combustl 
ble liquids having a gravity of 40° APJ 
or heavier. Concrete tanks with special 
lining may be used for other services pro
vided the design ls In accordance with 
sound englneerl_ng practice 

(e)-Rcvokcd 
<I> Special engineering consideration 

shall be required If the specific gravity 
of the liquJd to be stored exceeds that of 
water or If the tanks are designed to 
contain flammable or combustible liq
uids at a liquid temperature below o• F. 

(ii) Fabrication. (a)-Revoked 
lb) Metal tanks shall be welded, riv

eted, and caulked, brazed, or bolted, or 
constructed by use of a combination of 
these methods. Filler metal used in ht az
ing shall be nonferrous metal or an :illoy 
having a melting point above 1000° F. 
and below that of the metal Joined. 

<!Ill Atmospheric lanks. Ca> Atmos
phPric tanks shall be built in arcordance 
with acceptable good standards or design 
Atmospheric tanks may be built In ac
cordance with: 

<I l Underwriters' Laboratories, Inc. 
Subjects No. 142. Standard for Steel 
Aboveground Tank.5 for Flammable and 
Combustible Liquids, 1968: No. 58, Stand
ard for Steel Underground Tanks for 
Flammable and Combustible Liquids, 
Fifth Edition, December 1961; or No. 80, 
Standard for Steel Inside Tanks for OIi
Burner Fuel, September 1963 

(2) American Petroleum Institute 
Standards No. 12A, Specification for Oil 
Storage Tanks with RivetPd Shells, 
Seventh F.dltlon, September 1951, or No 
650, Welded Steel Tanks for Oil Storage, 
Third Edition, 1966. 

< 3> American Petroleum Institute 
Standards No. 12B, Specification for 
Bolted Production Tanks, Eleventh Edi
tion, May 1958, and Supplement 1,, 
March 1962; No. 12D, Specification 
for Large Welded Production Tanks, 
Seventh Edition, August 1957; or No. 12F, 
Specification for Small Welded Produc
tion Tanks, Fifth Edltlon, Marci, 196!. 

·l 
Tanks built In accordance with tht1< :nt 
standards shall be used only as produc- c 
lion tanks for storage of crude petro
leum In oil-producing areas. 

, bl Tanks designed !or underground 
service not exceeding 2,500 gallons capac
ity may be used aboveground. 

Cc> Low-pressure tanks and pressure •~ 
vessels may be used as atmospheric 
tanks. 

Cd> Atmospheric tanks shall not be k: I 
used tor the storage of a flammable or dh!r.f 
combustible liquid at a temper{lture at 'el 
or above its boiling point. "' 

<iv> Low pressure t.anks. Cal The nor• Pllie: 
mal operating pressure of the tank shall Wll 
not exceed the design pressure of the l«f£l

1 tank. -1 

<b> Low-pressure tanks shall be bum•• Cf: 
in accordance with acceptable s-tandard5 •fl&rt 
of design. Low-pressure tanks may be 

1 built In accordance with: Cl: 
<1 l American Petroleum Institutt O-::t 

Standard No. 620, Recommended Rules fl J{ 

for the Design and Construction of Large '• 
Welded, Low-Pressure Storage Tanks, •

1 
• 

Third Edition, 1966. .,~ 
<2> The principles of the Code for Un- ~U~; 

fired Pressure Vessels. Section VIII ol ,, ~ I 
the ASME Boller and Pressure VesseLs " 
Code, 1968. ar."-r 

Cc> Atmospheric tanks built according ,!A! 
to Underwriters' Laboratories, Inc., re• .:!:n 
quirements In subdivision <Ill) Cal ol \le 111 
this subparagraph may be used for oper- '1lkd 
atlng pressures not exceeding 1 p.s.l.g. :t:.,lJ 
nnd shnll be limited to 2.5 p.l!.i.g. under ltt~ a 
emergency venting conditions. ~l(r 

< d> Pressure vessels may be used a, r~, 
low-pressure tanks. l'..ctt 

Cvl Pressure vessels. <a> The normal ! " 
operating pressure of the vessel shall-not lta!!c 
exceed the design pressure of the vessel ,: ~ 

Cbl Pressure vessels shall be built in Ci) 
accordance with the Code for Unfired ~ trl 
Pressure Vessels, Section VIII of the ':Ii 
ASME Boller and Pressure Vessel Code. nb 
1968. tt1e1oi 

Cvt) Provisions for internal corrosion. li:.~tt 
When tanks are not designed in accord· auo 
ance wlth the American Petroleum Instl• ~ ~ 
tute, American Society or Mechanlcal 1 1t:u 
Engineers, or the Underwriters' Labora· 11 .:i. 
tortes, Inc.'s, standards, or If corrosion la lb1 
anticipated beyond that provided for ID Q !(ti 
the design !ormulas used, addlUonal t;.:, 
metal thickness or suitable protective t&1 
coatings or Unlngs shall be provided lo 'it~ 
compensate !or the corrosion Jos., ~ - Ctt,:; 
Pected during the design life of the tank. It• 

(2) Installation of outside above-ground O.llnet 

tanks. - (i)(a)-(1)-Revokcd iliiro! 
\ci' I 
~~ 

TABLE H-5- TABLE H-9-Revoked 
<ii> Spacing <shell-to-shell> betwetn 

aboveground tanks. <al The distance be• 
tween any two flnmmable or combustible 
liquid storage Lanks shall not be less than 
3 feet. 

Cb) Except as provided in subdivision 
<cl of this subdivision, the distance be· 
tween any two adjacent tanks shall nol 
be less than one-sixth the sum of their 
diameters. When the diameter of one 
tank is less than one-half the diameter 
of the adjacent tank, the distance be• 
tween the two tanks shall not be less than 

t d~ 
s ~ re" 
10'.pl\i 
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,e-half the diameter of the smaller 
nk. 
<c> Where crude petroleum in con
nction with production facilities are 
·ated in noncongested areas and have 
pacltles not exceeding 126,000 gallons 
000 barrels), the distance between 
ch tanks shall not be less than 3 feet. 
Cd> Where unstable flammable or 
mbustible liquids are stored, the dis
nee between such tanks shall not be 
s than one-half the sum of their 
Lmeters. 
< e > When tanks are compacted in 
ree or more rows or in an irregular 
ttem, greater spacing or other means 
all be provided so that inside tanks are 
cessible for firefighting purposes. 
I> The minimum separation between 
iquefled petroleum gas container and 
lammable or combustible liquid storage 
,k shall be 20 feet, except In the case 
Hammable or combustible liquid tanks 
"rating at pressures exceeding 2.5 
i.g. or equipped with emergency vent

. •vhich will permit pressures to ex
•d 2 5 p.s.i.g. in which case the provl
ns of subdivisions Ca> and (b) of this 
>dh•islon shall apply. Suitable means 
lll be taken to prevent the accumula
n of flammable or combustible liquids 
der adjacent liquefied petroleum gas 
1tainers such as by dlverslon curbs or 
1dlng. When flammable or combustl-

llquld storage tanks are within a 
ed area, the liquefied petroleum gas 
1tainers shall be outside the diked area 
1 at least 10 feet away from the 
1terilne of the wall of the diked area. 
c foregoing provisions shall not apply 
en liquefied petroleum gas contain
of 125 gallons or less capacity are in

lled adjacent to fuel oil suppl)' tanks 
550 gallons or less ca.patity. 
(iii)-Revoked 
iv) Normal venting for aboveground 
•ks. Ca I Atmospheric storage tanks 
11 be adequately vented to prevent the 
•elopment of vacuum or pressure suf
ent to distort the roof of a cone roof 
k or exceeding the design press11re In 
case of other atmospheric tanks, as 

csult of filling or emptying, and at
,pherlc temperature changes. 
b > Normal vents shall be sized either 
accordance with: (1) the American 
roleum Institute Standard 2000 
68), Venting Atmospheric and Low-

~ ssure Storage Tanks; or (2) other 
epted standard; or (J) shall be at 
;t as large as the filling or withdrawal 
nection. whichever is larger but in no 

•? less than 1¼ inch nominal inside 
"'neter. 

~> Low-pressure tanks and pressure 
' ;els shall be adequately vented to pre
., t development of pressure or vacuum, 
l I result of filling or emptying and at
I ;pheric temperature changes, from 

« ~cding the· design pressure of the tank 
c 1essel. Protection shall also be pro
., ·d to prevent overpressure from any 
J 1p discharging into the tank or vessel 
., n the pump discharge pressure can 
• 'ed the design pressure of the tank or 
"' cl. 

D If any tank or pres.~ure vessel has 
• e than one fill or withdrawal con-

nection and simultaneous filling or with
drawal can be made, the vent size shall 
be based on the maximum anticipated 
simultaneous flow. 

(e) Unless the vent is designed to limit 
the internal pressure 2.5 p.s.i. or less. the 
outlet of vents and vent drains shall be 
arranged to discharge in such a manner 
as to prevent localized overheating of any 
part of the tank In the event vapors from 
such vents are ignited. 

Cf) Tanks and rressure vessels stor
ing Class IA liquids shall be equipped 
with venting devices which shall be nor
mally closed except when venting to 
pressure or vacuum conditions. Tanks 
and oressure vessels storing Class IB and 
IC liquids shall be equipped with venting 
devices which shall be normally closed 
except, when venting under pressure or 
vacuum conditions, or with approved 
flame arresters. 

Exemption: Tanks or 3.000 bbls. ca
pacity or less containing crude petroleum 
in crude-producing areas; and, outside 
abovegroun:i atmosoherlc tanks under 
1.000 gallons capacitv containing other 
than Class IA flammable liquids may 
have open vents. <See subdivision (vi) Cb) 
of this subparagraph.) 

Cg) Flame arresters or ventinit devices 
req11lred In subdivision <!> of this sub
division may be omitted for Class IB and 
IC liquids where conditions are such that 
their use mav. in case of obstruction, re
sult In tank damage. 

<v> Emergency relief venting tor fire 
exposure for aboveground tanks. Ca) 
Every aboveground storage tank shall 
have some form of construction or device 
that will relieve excessive internal pres
sure caused by exposure fires. 

(b) In a vertical tank the construction 
referred to in subdivision <a> of this sub
division may take the !'orm of a floating 
·roof, lifter roof, a weak root-to-shell 
seam, or other approved pressure reliev
ing construction. The weak roof-to-shell 
seam shall be constructed to fall prefer
ential to any other seam. 

<c> Where entire dependence for 
emergency relief is placed upon pressure 
relieving devices, the total venting capac
ity of both normal and emergency vents 
shall be enough to prevent rupture ot the 
shell or bottom of the tank if vertical, 
or of the shell or heads if horizontal. I! 
unstable liquids are stored, the effects of 
heat or gas resulting from polymeriza
tion, decomposition, condensation, or 
self-reactivity shall be taken Into ac
count. The total capacity of both normal 
and emergency venting devices shall be 
not less than that derived from Table 
H-10 except as provided in subdivision 
Ce> or<!> of this subdivision. Such device 
may be a self-closing manhole cover. or 
one using long bolts that permit the cover 
to lift under internal pressure, or an 
additlonlll or larger relief valve or valves. 
The wetted area of the tank shall be cal
culated on the basis of 55 percent of the 
total exposed area of a sphere or spheroid, 
75 percent of the total exposed area of a 
horizontal tank and the first 30 feet 
above grade of the exposed shell area of 
a vertical tank. 

TABLE H-10-W&TTBD AR&A V&IISUS CUBIC F&&T 
FRBI AIR PER HOUR 

(H. 7 psla and Ol1° F .) 

s1uare CFH S?uare CFH S?uare CFH eet eet eet 

20 21, 100 200 211,000 I, 000 62,{,000 
30 a1, eoo 250 239,000 1,200 667,000 
40 42, 100 300 266,000 1,.00 687,000 
60 62,700 360 :?88. 000 1,600 614,000 
60 63,200 .00 312,000 1,800 G39,000 
70 73,700 600 lM.000 2,000 6&2,000 
80 84,200 600 392,000 2,.00 704,000 
90 94,800 700 428,000 2,800 74Z,OOO 

100 I0&,000 800 462,000 and 
120 12G,OOO 900 493.000 over 
140 IU,000 1,000 524,000 
160 168. 000 
180 190,000 
200 211,000 

(d) For tanks and storage vessels de
signed for pressure over 1 p.s.i.g., the 
total rate of venting shall be determlned 
in accordance wtth Table H-10, except 
that when the exposed wetted area of the 
surface ls greater than 2';800 square 
feet, the total rate of venting shall be 
calculated by the following formula: 

CFH = 1,107 A 0•82 

Where: 
CFH=Ventlng requirement, In cubic feet 

o! tree air per hour. 
A=E,cposed wetted surface, In square 

feet. 
Non:: The foregoing formula Is based on 

Q = 21.000A 0.82 

<e> The total emergency relier venting 
capaclt~ for any specific stable 11QU1d 
may be determined by the following 
formula: 
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V = Cubic feet of !ree Bir per hour from 
Table H-10. 

L=Latent heat of vaporization o! specific 
liquid In B.t.u. per pound. 

M=Molecular weight o! specific liquids. 

(/) The reqUi;:ed airflow rate of sub
dlvision <c> or Ce> of this subdlvlsion 
may be multiplied by the appropriate 
factor Usted In the following schedule 
when protection Is provided as indi
cated. Only one factor may be used !or 
any one tank. 

0 .5 tor drainage In 11(:COrdance with sub
<!lvlslon (vii) (b) ot this subparagraph tor 
t.anks over 200 square feet of wetted area. 

0.3 tor approved water spray. 
0 .3 tor appro\'ed Insulation. 
0 .15 tor approved water spray wtth ap

proved Insulation. 

<gl The ouUet of all vents and vent 
drains on tanks equipped with emer
gency venting to permit pressures ex
ceedirig 2.5 p.s.t.g. shall be arranged to 
discharge in such a way ss to prevent 
localized overheating of any part o! the 
tank, in the event vapors from such vents 
are Ignited. 

<h> Each commercial tank venting 
device shall have stamped on It the open
ing pressure, the pressure at which the 
valve reaches the full open position, and 
the flow capacity at the latter pre..c;sure, 
expressed In cubic feet per hour of air 
at so· F. and at a pressure of 14.7 p.sJ.a. 
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CO The flow capaclty of tank venting 
devlces 12 lnches and smaller ln nomlnal 
pipe size shall be determined by actual 
test of each type and size of vent. The.st' 
flow tests may be conducted by the manu
facturer if certifled by a qualified im
partial observer, or may be conducted by 
an outside agency. The flow capaclt)' of 
tank ventlng devices larger than 12 
lnches nominal plpe size, lncluding man
hole covers with long bolts or eqUivalent, 
may be calculated provided that the 
opening pressure ls actually measured, 
the rating pressure and corresponding 
free orlflce area are stated, the word "cal
culated" appears on the nameplate, and 
the computation Is based on a flow co
efficient of 0.5 applied to the rated oriftce 
area. 

Cvi) Vent piping for aboveground tank.!. 
Ca) Vent piplng shall be constructed ln 
accordance with paragraph Cc> of this 
section. 

Cb) Where vent pipe out.J,ets for tanks 
storlng Class I llqulds are adjacent to 
bulldings or public ways, they shall be 
1ocated so that the vapors are released at 
a safe polnt outside of buildings and not 
less than 12 feet above the adjacent 
ground level. In order to aid thelr disper
sion, vapors shall be discharged upward 
or horizontally away from closely adja
cent walls. Vent outlets shall be located 
so that flarornal>le vapors will not be 
trapped by eaves or other obstructions 
and shall be at least five feet from build
lng openings. 

Cc> When tank vent piplng 1s mani
folded, pipe sizes shall be such as to dls
cherge, within the pressure llmltations of 
the sntem, the vaPors they may be re
quired to handle when manifolded tanks 
are subject to the same fire exPosure. 

Cvti> Drainage, dikes, and toalls for 
aboveground tanks-<a> Drainage and 
diked areas. The area surrounding a tank 
or a group of tanks shall be provided with 
drainage as ln subdivision Cb) of this 
subdivision, or shall be diked as provided 
In subdivision <c> of this subdlvi,;ion, to 
prevent accidental discharge of llquld 
from endangerlng adjoining property or 
reaching .. waterways. 

Cb) Drainage. Where protection of ad
Joining property or waterways is by 
means of a natural or manmade drainage 
system. such systems shall comply with 
the following: 

(//-Revoked 

C2> The drainage system shall termi
nate In vacant land or other area or in an 
lmpoundlng basin having a capacity not 
smaller than that of the largest tank 
served. This termination area and the 
route of the drainage system shall be so 
located that. if the flammable or com
bustible liquids In the drainage system 
are Ignited, the fire will not seriously ex
pose tanks or adjoining propert:•. 

(3)-Revoked 

Cc> Diked areas. Where protection of 
adjoln!ng property or waterways ls ac
complished by retalnlng the llquld 
around the tank by means of a dike, the 
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volume of the diked area shall comply 
with the following requirements: 

<t> Except as provided in subdivision 
<2> of this subdivision, the volumetric 
capacity of the diked area shall not be 
less than the greatest amount of liquid 
that can be released from the largest tank 
within the diked area, assuming a full 
tank. The capacity of the diked area en
closing more than one tank shall be cal
culated by deductlng the volume of the 
tanks other than the largest tank below 
the height of the dike. 

<2> For a tank or group ot tanks with 
fixed roofs containing crude petroleum 
with bollover characteristics, the volu
metric capacity of the diked area shall 
be not less than the capacity of the larg
est tank served by the enclosure, assum
ing a full tank. The capacity of the diked 
enclosure shall be calculated by deduct· 
Ing the volume below the height of the 
dike of all tanks within the enclosure. 

CJ) Walls of the diked area shall be of 
earth. steel, concrete or solid masonry 
designed to be llquidtight and to with
stand a full hydrostatic head. Earthen 
walls 3 feet or more Jn height shall have 
a flat section at the top not less than 2 
feet wide. The slope of an earthen wall 
shall be consistent with th" angle of re
pose of the material of which the well Is 
constructed. 

(4) The walls of the diked area shall 
be restricted to an average height or 6 
feet above interior grade. 

(J)-Revoked 

C6) No loose combustible material, 
empty or fUll drum or barrel, shall be 
Penn1tted within the diked area. 

(7)-Revoked 

(viii) Tank openings other than vents for 
above-ground tanks. (a)-(c)- Revoked 

Cd) Openings for gaglng shall be pro
vided with a vaportlght cap or cover. 

Ce) For Class m and Class IC llqulds 
other than crude oils, gasolines, and 
asphalts, the fill pipe shall be so designed 
and Installed as to minimize the possl
blllty ot generating static electricity. A 
fill pipe entering the top ot a tank shall 
terminate within 6 lnches of the bottom 
of the tank and shall be Installed to 
avoid excessive vibration . 

Cf> Filling and emptying connections 
which are made and broken shall be 
located outside of buildings at a location 
tree from any source of ignition and not 
less than 5 feet away from any building 
opening. Such connection shall be closed 
and llquldtlght when not 1n use. The 
connection shall be properly ldentlfied. 

<3> lnstaUatfon of underground 
tanks-Cl) Location. Excavation !or 
underground storage tanks shall be made 
with due care to avoid undermln!ng ot 
foundations of existing structures. 
Underground tanks or tanks under 
buildings shall be so located with respect 
to ex.Jstlng building foundations and sup
ports that the loads carried by the latter 
cannot be transmitted to the tank. The 
distance from any part of a tank storing 
Class I liquids to the nearest wall of 
any basement or pit shall be not less 

than 1 foot, !lnd to any property :u 
that may be built upon, not less than 
feet. The distance from any part or 
tank storing Class n or Class m llqulc 
to the nearest wall of any basemen 
pit or property line shall be not le: 
than 1 foot. 

<11> Depth and cover. Undergroun 
tanks shall be set on firm foundatlor: 
and surrounded with at least 6 tnch1 
ot noncorrosive, Inert materials such £ 
clean sand, earth, or gravel well tampe 
in place. The tank shall be placed in lb 
hole with care since dropping or rollin 
the tank Into the hole can break a welc 
puncture or damage the tank, or scrap 
otr the protective coating of coated tank. 
Tanks shall be covered with a mlnlmur • 
of 2 feet of earth, or shall be covere 
With not less than 1 foot of earth. 01 
top of which shall be placed a slab o 
reinforced concrete not less than 4 inche 
thick. When underground tanks are. o 
are Hkely to be, subject to traffic, the: 
shall be protected against damage !ron 
vehicles passing over them by at leas 
3 feet of earth cover, or IS inches of well 
tamped earth, plus 6 inches of rein 
forced concrete or 8 Inches of asphaltlc 
concrete. When asphaltic or reinforce< 
concrete paving is used as part of th1 
protection, it shall extend at least I too· 
horizontally beyond the outline of th1 
tank in all directions. 

<IU) Corrosion protection. Corr.lsfot 
protection for the tank and its plplnf 
shall be provided by one or more of the , 
following methods: , 

' <a) Use oJ protective coatings 01 
wrappings; 

Cb) Cathodic protection; or, 

1c> Corrooion resistant materials ol 
co03tructlon. 

!Iv> Vcmts. <a> Location and arrange
ment of vents for Class I liqulds. Vent 
pipes from tanks storing Class I liquids 
shall be so located that the discharge 
point Is outside of bulldlngs, higher than 
the fill pipe opening, and not less than l 
12 feet above the adjacent ground level 
Vent pipes shnll discharge only upward 
In order to disperse vapors. Vent pipes ~ ~ 
2 inches or less lo nominal inside di· i 

1 ameter shall not be obstructed by devices 1 1 that will cause excessive back pressure. I 
Vent pipe outlets shall be so located that 
flammable vapors v.rlll not enter building tfl 
openings, or be trapped under eaves or 
other obstructions. If the vent pipe is Jess ,1 
than 10 feet 1n length, or greater than • 
2 Inches In nominal Inside diameter, t he c , 
outlet shall be provided with a vacuum r,. 
and pressure relief device or there shall I, 
be an approved flame arrester located In o 
the vent line at the outlet or within the •· 1 
approved distance from the outlet. c 

<b> Size of vents. Each tank shall be 
vented through piping adequate in size i 
to prevent blow-back of vapor or liquid t.. 1 at the fi ll opening while the tank ls being a , 
filled. Vent pipes shall be not less than o 
l ¼ Inch nominal Inside diameter. 
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TABLE H-11-VENT LINE DIAMETERS 

Pipe length• 
\1&.'U,fflUffl 00W 

GPM so feet 100 feet 200 feet 

lnchts Inches Inches 
I y, I ¼ 1 \1. 
I ¼ p ,, 

I "' 
P/4 I ¼ I \II 

...... I Y, I \II 2 
-....... . I \II I \II 2 

. . . . . . . .. I \II 2 2 
. . . . . . . . . . . . .. 2 2 2 

.. .... ... .. 2 2 J 
................ 2 2 J 

lO .. ' ..... 2 2 ) 

Vm t lines o f SO ft .• 100 ft., and 200 ft. of pipe plu, 7 ells. 

c , Location and arrangement of 
1ts for Class II or Class III liquids. 
nt pipes from tanks storing Class n or 
1ss m flammable liquids shall termi
te outside of the building and higher 
,n the fl11 pipe opening. Vent outlets 
1l1 be above normal snow "level. They 
1y be fitted with return bends. coarse 
n •us or other devices to minimize tn
·ss of foreign material. 
d i Vent piping shall be constructed 
,ccordance with paragraph Cc) o! this 
tlon. Vent pipes shall be so laid as to 
,In toward the tank without sags or 
ps 1n which liquid can collect. They 
lll be located so that they will not be 
1Jected to physical damage. The tank 
1 of the vent pipe shall enter the tank 
ough the top. 
el When tank vent piping ls manl
J ed, pipe sizes sh~ll be such as to dis-
1rge, within the pressure limitations 
the system. the vapors they may be 
ulred to handle when manifolded 
1ks are filled simultaneously. 
vi Tank openings other than vents 

Connections for all tank openings 
111 be vapor or liquid tight. 
bl Openings for manual gaging, if 

lcpendent of the fill pipe, shall be pro
led with a liquid-tight cap or cover. If 
,Ide a building, each such opening shall 
protected against liquid overflow and 

~ ible vapor release by means o! a 
Ing loaded check valve or other ap
wed device. 
c> Fill and discharge lines shall en
tanks only through the top. FIJI lines 

\ ll be sloped toward the tank. 

d> For Class IB and Class IC llquids 
1er than crude oils. 1rasollnes. and as
alts, the fill pipe shall be so designed 
d Installed as to minimize the posslbll-
of generating static electricity by ter

natlng within 6 inches of the bottom 
• the tank. 

e> Filling and emptying connections 
ich are made and broken shall be lo
ed out.side of buildings at a location 
e from any source of ignition and not 

· s than 5 feet away from any bullding 
~nlng. Such connection shall be closed 
d llquldtlght when not In use. The 
1nectlon shall be properly Identified. 

~ 4 > Installatior, of tanks inside of 
r. Jldings-<D Location. Tanks shall not 

permitted Inside of buildings except 
provided In paragraphs (e). (g). Ch), 
<l > of this section. 

CID Vents. Vents !or tanks Inside of 
buildings shall be as provided In sub
paragraphs (2) (iv>, (v), (vi) (b). and 
(3) <Iv) of this paragraph, except that 
emergency venting by the use of weak 
roof seams on tanks shall not be per
mitted. Vents shall discharge vapors out
side the buildings. 

(ill> Vent piping. Vent piping shall be 
constructed in accordance with para
graph Cc) of this section. 

(iv> Tank openings other than vents. 
Ca> Connections for all tank openings 
shall be vapor or liquidtight. Vents are 
covered ln subdivision CU) of this sub
paragraph. 

(b) Each connection to a tank Inside 
of buildings through which liquid can 
normally flow shall be provided with an 
Internal or an external valve located 
as close as practical to the shell of the 
tank. Such valves, when external, and 
their connections to the tank shall be of 
steel except when the chemical char
acteristics of the llquid stored are Incom
patible with steel. When materials other 
than steel are necessary, they shall be 
suitable for the pressures, structural 
stresses, and temperatures Involved, in
cluding fire exposures. 

(c) Flammable or combustible llquid 
tanks located inside of_ buildings, except 
In one-story buildings designed and pro
tected for flammable or combustible 
llquid storage, shall be provided with an 
automatic-closing heat-actuated valve on 
each withdrawal connection below the 
Uquld level, except for connections used 
for emergency disposal, to prevent con
tinued flow 1n the event of fire In the 
vicinity of the tank. This function may 
be incorporated In the valve required 
in Cb) of this subdivision, and if a sepa
rate valve, shall be located a.d,lacent to 
the valve required in (b) of this 
subdivision. 

Cd> Openings for manual gaging, If 
Independent of the fill pipe <see Cf) of 
this subdivision>. shall be provided with 
a vaportlght cap or cover. Each such 
opening shall be protected against llquid 
overflow and possible vapor release by 
means of a spring loaded check valve or 
other approved device. 

Ce) For Class 1B and Class IC liquids 
other than crude oils. gasolines, and 
asphalts. the fill pipe shall be so designed 
and Installed as to minimize the possi
bility of generating static electricity by 
terminating within 6 Inches of the bot
tom of the tank. 

</) The fl11 pipe inside of the tank 
shall be Installed to avoid excessive 
vibration of the pipe. 

(g) The Inlet of the fill pipe shall be 
located outside of buildings at a location 
free from any source of Ignition and not 
less than 5 feet away ftom any building 
opening. The lnlet of the fill pipe shall 
be closed and Uquidt!ght when not in 
use. The fill connection shall be properly 
ldentlfled. 

Ch) Tanks inside buildings shall be 
equipped with a device, or other means 

shall be provided, to prevent overflow 
into the buildihg. 

(5) SUJYPorts, foundations, and an
chorage for all tank locations-(!> Gen
eral. Tank supports shall be installed on 
firm foundations. Tank supports shall 
be of concrete, masonry, or protected 
steel. Single wood timber supports (not 
cribbing) laid horizontally may be used 
for outside aboveground tanks If not 
more than 12 inches high at their lowest 
point. 

(ii) Fire resistaiwe. Steel suppor-ts or 
exposed piling shall be protected by ma
terials ha.Ying a. fire resistance rating of 
not less than 2 hours, except that steel 
saddles need not be protected If less than 
12 inches high at their lowest point. 
Water spray protection or its equivalent 
may be used 1n lieu of fire-resistive 
n1a.terlals t.o protect supports. 

<W> Spherea. The design of· the sup
porting structure for tanks such as 
spheres shall receive special engineering 
conslderat1"D. 

(Iv> Loaa. c!istributton. Every tank 
shall be so s Lp;:·orted as to prevent the 
excessive concentration of loads on the 
supporting portion of the shell. 

(V) Foundations. Tanks shall rest on 
the ground or on foundations made of 
concrete. masonry, piling, or steel. Tank 
foundations shall be designed to mini
mize the possibility of uneven settling 
of the tank and to minimize corrosion 
1n any part of the tank resting on the 
foundation. 

<vD Flood areas. Where a tank 1s lo
cated ln an area. that may be subjected 
to flood.Ing, the applicable precautions 
outlined in this subdlvislon shali be 
observed. 

<a> No e.boveground vertical storage 
tank containing a flammable or com
bustible liquid shall be located so that 
the allowable llquid level within the tank 
Is below the established maximum flood 
stage, unless the tank is provided wltt 
a. guiding structure such as described IT 
(m), (n), and <o> o! this subdivision. 

Cb) Independent water sUJ)ply fa.clll
tles shall be provided at locations where 
there 1s no ample and dependable public 
water supply ava.Ua.ble tor loading par
tially empty tanks with water. 

(c> In addition to the preceding re
quirements. each tank so located that 
more than 70 percent. but less than 100 
percent. of its allowable llquid storage 
capacity will be submerged at the estab
llshed maxlmum flood, stage, shall be 
safeguarded by one of the following 
methods : Tank shall be raised. or Its 
height shall be Increased, until its top 
extends above the maximum flood stage a 
distance equivalent to 30 percent or more 
or its allowable llquid storage capacity : 
Provided, however, That the submerged 
part of the tank shall not exceed two and 
one-halt times the diameter. Or, as an 
alternative to the foregoing, adequate 
noncombustible structural guides, de
signed to permit the tank to float verti
cally without loss of product, shall be 
prov-lded. 

106(b)(5) 
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(d) Each horizontal tank so located 
that more than 70 percent of Its storage 
capacity w1ll be submerged at the estab
lished flood stage, shall be anchored, at
tached to a foundation o! concrete or of 
steel and concrete, of sumclent weight to 
provide adequate load for the tank when 
filled with flammable or combustible 
liquid and submerged by flood waters to 
the established flood stage, or adequatelY 
secured by other means. 

(eJ-Revoked 
1 fl At locations where there Is no 

ample and dependable water supply, or 
where filling of underground tanks with 
UquJds is impracticable because or the 
character of their contents, their use, or 
for other reasons, each tank shall be 
safeguarded against movement when 
empty and submerged by high ground 
water or flood waters by anchoring, 
weighting with concrete or other ap
proved solid load.Ing material. or securing 
by other means. Each such tank shall be 
so constructed and Installed that It will 
safely resist external pressures due to 
high ground water or flood waters. 

<g> At locations where there ls an 
ample and dependable water supply 
avaUable, underground tanks eontaintng 
flammable or combustible liquids, so in
stalled that more than 70 ::,ercent of their 
storage capacity will be submerged at the 
maximum flood stage, shall be so an
chored, weighted, or secured by other 
means. as to prevent movement of such 
tanks when filled with flammable or com
bustible liquids, and submerged by flood 
waters to the establlshed flood stage 

<h> Pipe connections below the allow
able liquid level In a tank shall be pro
vided with valves or cocks located as 
closely as practicable to the tank shell. 
Such valves and their connections to 
tanks shall be of steel or other material 
suJtable for use with the liquid being 
stored. Cast Iron shall not be permitted 

<fl At locations where an Independent 
water supply Is requJred, It shall be en
tirely Independent of public power and 
water supl)Jy. Independent source o! 
water shall be available when flood 
waters reach a level not Jess than 10 feet 
below the bottom of the lowest tank on a 
property. 

<fl The self-contained pcwer and 
pumping unit shall be so located or so 
designed that pumping Into tanks may 
be carried on continuously throughout 
the rise in flood waters from a level 10 
feet below the lowest tank to the level or 
the potential flood stage. 

<k> Capacity of the pumping unit shall 
be such that the rate of rise of water In 
all tanks shall be equivalent to the estab
lished potential average rate of rise of 
flood waters at any stage. 

<Z> Each Independent pumping unit 
shall be tested periodically to Insure that 
It Is ln satisfactory operating condition 

<m> Structural guides for holdln~ 
floating tanks above their foundations 
shall be so designed that there will be 
no resistance to the free rise of a tank, 
and shall be constructed of noncom
bustible material. 

-
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<n> The strength of the structure 
shall be adequate to resist lateral move
ment of a tank subject to a horizontal 
force in any direction equivalent to not 
less than 25 pounds per square foot act
ing on the projected vertical crOS!-sec
ttonal area of the tank. 

<o> Where tanks are situated on ex
posed points or bends In a shoreline 
where swift currents in flood waters will 
be present, the structures shall be de
signed to withstand a unlt force of not 
less than 50 pounds per square foot. 

<v> The filling of a tank to be pro
tected by water loading shall be started 
as soon as flood waters reach a dan
gerous flood stage. The rate of filling 
shall be at lee.st equal to the rate o! 
rise of the floodwaters <or the estab
lished average potential rate of rise> 

Cq> Sufficient fuel to operate the water 
pumps shall be available at all times to 
Insure adequate power to flll all tankage 
with water. 

Cr> All valves on connecting pipelines 
shall be closed and locked In closed posi
tion when water loading has been 
cgmpleted. 

(s) Where structural guides are pro
vided for the protection of floating tanks. 
all rigid connections between tanks and 
pipelines shall be disconnected and 
blanked off or blinded before the flood
waters reach the bottom of the tank, 

smoklng, cutting and weld.Ing, bot n 
races, frictional heat, sparks <static, elt 
trlclll, and mechanJcaI> , spontaneo 
Ignition, chemical and physical-chu 
teal reactions, and radiant h~t. 

<7> Testing-<!) General. All tanl 
whether shop built or field erected, slu 
be strength tested before they are plac. 
in service in accordance with the app 
cable paragraphs of the code under whi 
they were built. The American Soc1e 
of Mechanical Engineers C ASME> co 
stamp, American Petroleum Institu 
< API > monogram. or the label of L 
Underwriters' Laboratories, Inc., on 
tank shall be evidence of compliance wi 
this strength test. Tanks not marked 
acco::-dance wit.h the above codes shall • 
strength tested before they are plac• 
in service in accordance wl:.h good eng 
neerlng principles and reference sht 
be made to the sections on testing In U 
codes listed in subparagraphs <1> <ii 
cal. Civ> <b>, or <v> <b> of this paragrap 

<ii> Strength. When the veruc 
length of the fill and vent p"lpes ls sur 
that when filled with liquid the stat 
head imposed upon the bottom of tl 
tank exceeds 10 pounds per square- inc 
the tank and related piping shall 1 
tested hydrostatlcally to a pressu 
equal to the static head thus Imposed. 

unless control valves and their connec- !ili > Tightness. In addition to tl 
tlons to the tank are of a type dt'signed strength test called for in subdlvts101 
to prevent breakage between the valve <1> and Cil> of this subparagraph, a 
and the tank shell tanks and connections shall be tested f< 

<t> All valves attachc1 to tanks other tightness. Except for underground tank 
than those used in connc ct ion with water this tightness test shall be made at ope> 
loading operations shall be closed and atlng pressure with air, Inert gas, 1 

locked. •water prior to placing the tank ln servlc 
<u> If a tank is equipr,<'d with a swing In the case of field-erected tanks U

llne, the swing pipe shall be raised to strength test may be considered to be tt 
and secured at Its highest position. test tor tank tightness. Undergroun 

<v> Inspections The Assistant Secre- tanJts and piping, before being covettf 
tary or his desir.natt"d rcnresentative enclosed, or placed In use, shall be test& 
shall make periodic iT'l<•>ections of all for tightness hydrostatlcallY, or with I! 

plants where the storni;" of f!ammable pressure at not Jess than 3 pounds p1 
or combustible liquids 1~ such as to re- !;QUare Inch and not more than 5 pounc 
quire compliance with l'l" foregoing re- per square Inch. 
quirements, in order to assure the 
following· <lv> Repafrs. All leaks or deformauor 

shall be corrected In an acceptable mar. v 
, 1 > That all flammable or combus- ner before the tank t.s placed 1n servte> 

tlble liquid storage tank~ are In compll- Mechanical caulking ls not permitted !c , 
a.nee with these requirements and so ti I ks In lded tanks excel •• maintained correc ng ea we .,. 

<2> That detailed printed !nstri;ctlons pinhole leaks In the roof. 
t ~ of what to do In flood ~·mcrgencies are <v> Derated operations. Tanks to 

properly posted operated at pressures below their des}g ►-
< J> That station q,erators and other pressure may be tested by the appllcab. :" 

~ employees depended upon to carry out provisions of subdivisions <l> or <U> < 
such instructions are thoroughly In- this subparagraph, based upon the pre! 
formed as to the location and operation sure developed under full emergenc ~ 
of such valves and other equipment nee- venting of the tank. 1; 

essary to effect these requirements. <c> Piping, val,ves, and ftttings-0 Tl 
<vU> Earthquake areas. In areas sub- General-(!) Design. The design <Ir 

Ject to earthquakes, the tank supports eluding selection of materials> fabric• ; 
and connections shall be designed to tion, assembly, test. and Inspection < 
resist dam~e a.'> a result of su~h shocks. piping systems containing flammable c 111 

<6> Source, of ignition. In locations combustible liquids shall oe suitable fc ~ 
where flammable vapors may be present, the expected working pressures an 
precautions shall be taken to prevent structural stresses. Conformity with th 

1 lgn1tion by eliminating or controlling applicable provisions of Pressure P!pln1 0 sources of Ignition. Sources of lgnltion ANSI B31 series and the provisions c 
may Include open flames, lightning, this paragraph, shall be considered prim 
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cle evidence of compliance with tl:ie 
,regolng provisions. 

<II> Exceptions This paragraph does 
:,t apply to any of the following: 

1 a> Tubing or casing on any oil or gas 
e•Js and any piping connected directly 
ltteto. 
<bl Motor vehicle. aircraft, boat, or 

)rtable or stationarY engines. 
<c> Piping within the scope of any ap
lcable boiler and pressures vessel code. 

I <\Ill Definitions. As used in this para
·aph, piping systems consist of pipe, 
1blng, flange:-. bolting, gaskets. valves, 
ttings, the p1essure containing parts of 
her components such as expansion 
,lnts and strainers, and devices which 
rve such purposes as mixing, separat
g, snubbing, distributing, metering, or 
mtrolling flow. 
121 ,lfaterials for piping, valves, and 
lings-<!> Required niaterials. Matc

als fo:- piping, valves. or fittings sht11l 
• steel, nodular iron. or malleable iron. 
·c.~pt as provided in paragraph Cc> <21 
i ' , !iii> and <iv> of this section. 
Hi l Exceptions. Materials ot·her thnn 
er!, nodular iron, or malleable iron mRY 

used undercround. or if required by 
1e properties of the flamn1able or com-
1Sticle liquid handled. Material other 
1an steel, nodular iron, or malleable iron 
1all be designed to specifications em
>dying prlnclr-les recognized as good 
1ginccrlng practices for the material 
,ed. 

§l910.106(c)(2)(i) & (ii) 
.m•nded at 39 F.R. 9958, 
1a1•ch 15 , 1974, effective 
lune 13, 1974.] 

<lll> Linings. Piping, valves, and ftt
ngs may have combustible or noncom
ustlble linings. 

<Iv> Low-melting materials. When low• 
1eltlng point materials such as aluml
um and brass or materials that soften 
'l flre exposure such as plastics, or non-
1ct1le materials such as cast iron, are 
ecessarY. special consideration shall be 
;vl!n to their behavior on fire exposure. 

such materials are used in above-
·ound piping systems or Inside bWld-
1gs, they shall be suitably protected 
Jalnst fire exposure or so located that 
1y splll resulting from the failure of 
\ese materials could not unduly exPoSe 
ersons, Important buildings or struc-
1res or can be readily controlled by re-
1ote valves. 

C3> Pipe joints . Joints shall be made 
quid tight. Welded or screwed Joints or 
,pproved connectors shall be used. 
'hreaded Joints and connections shalt be 
1ade up tight with a suitable lubricant 
r piping compoWld. Pipe Joints depend
nt upon the friction characteristics of 
ombustlbte materials tor mechanical 
ontlnulty of piping shall not be used 
nslde buildings. They may be used out
Ide of buildings above or below ground. 
t used aboveground, the piping shall el-

.. her be secured to prevent dlsengage
nent at the fitting or the piping system 

shall be so designed that any spill re
sulting from such disengagement could 
not unduly expose persons. important 
buildings or structures, and could be 
n,adlly controlled by remote valves. 

(4> Supports. Piping systems shall be 
substantially supported and protected 
against physical damage a.nd excessive 
stresses arising from settlement, vibra
tion, exoanslon or contraction. 

(5) Protection against corrosion. All 
piping for flammable or combustible liq
uids, both aboveground a.nd under
ground, where subject to external corro
sion, shall be painted or otherwise 
protected. 

(6) Valves. Piping systems- shall con
tain a sufficient number of valves to op
erate the system properly and to protect 
the plant. Piping systems In connection 
with pumps shall contain a sufficient 
number or valves to control property the 
flow of liquid In normal operation a.nd 
in the event of physical damage. Each 
connection to pipelines, by which equip
ments such as tankcars or tank vehicles 
discharge liquids by means of pumps Into 
storage tanks, shall be provided with a 
check valve for automatic protection 
against backflow if the piping arrange
ment is such that backflow from the sys
tem Is possJble. 

(7) Te~ting. All piping before being 
covered. ~nclo.sed. or placed in use shall 
be hydrost.atically tested to 150 percent 
of the maxlm•un anticipated pressure of 
the system. or pneumatically tested to 
110 percent or the maximum anticipated 
PT<'ssure of the system. but not less than 
5 pounds per square inch gage at the 
highest point of the system. This test 
shall be maintained for a sufficient lime 
to compl!'tc visual inspection of all joints 
and connections. but for at least 10 
minutes. 

<d) Container and portable tank stor• 
age-< I > Scope-Ci) General. This par
agraph shall apply only to the storage 
of flammable or combustible liquids in 
drums or other containers <including 
flammable aerosols> not exceeding 60 
gallons individual capacity and those 

portable tanks not exceeding 660 gallons 
individual capacity. 

< Ii l Exceptions. This paragraph shall 
not apply to the following: 

<a> Storage of containers In bulk 
,plants. service stations. refineries, chemi
cal plant.5, and distilleries ; 

<b) Class I or Class II liquids in the 
fuel tanks of a motor vehicle, aircraft, 
boat, or portable or stationary engine; 

<c> Flammable or combustible paints. 
oils, varnishes, and similar mixtures used 
for painting or maintenance when not 
kept for a period in excess of 30 days; 

<d> Beverages when packaged In in
dividual containers not exceeding 1 gal
lon in size. 

[§1910 . 106(d)(l) amended ~t 
38 F . R. 27048, September 28 , 
1973, effective October 29, 
1973 . ] 

<2> Design, construction, and capacity 
of containers-<!) General. Only ap
proved containers and portable tanks 
shall be used. Metal containers and port
ab1P tanks meeting the requirements of 
and containing products authorized by 
Chapter I . Title 49 of the Code of Fed
eral Regulations < regulations issued by 
the Hazardous Materials Regulations 
Board, Department of Transportation>. 
shall be de.emed to be acceptable. 

<Ii> Emergency venting. Each portable 
tank shall be provided with one or more 
devices Installed In the top with suf
ficient emergency venting capacity to 
limit Internal pressure under fire expo
sure conditions to 10 p.s.l.g., or 30 percent 
of the bursting pressure of the tank 
whichever is greater. The total venting 
capacity shall be not less than that spec
ified In paragraphs (b) <2> <v> <c> or <e) 
of this section. At least one pressure
actuated vent having a minimum capac
ity of 6,000 cubic feet of free air < 14.7 
p.s.i.a. and 60° F.> shall be used. It shall 
be set to open at not less than 5 p.sJ.g. 
If fusible vents are used, they shall be 
actuated by elements that operate at a 
temperature not exceeding Joo• F. 

TA,.Llt 11-12 MAll1'4V)I ALLO_!"AOLE i:ru or CO>ITAl>lltll-~ A,)1O POIITABLS TA><U 

Flammable llqolcb Combustible UquJ,,s 
Container type ----------- --------

CIMs IA Class IB Cla.,s JC Clas3 lJ Class Ill 

Ole.ss 0< 11pprovedj;~c •••••••••••• -···--·· 1 pt •.•••••• • 1 qt .••••.••• 1 gal·-······ 1 gal .••••••• 1 gal. 
Metal (othuU.a.n O drunu) •••• • •••••••• lgal •••••••. 5gal· -······ 5gal •••••••• 5gal •••••••• 6gal. 
f.3'~cans •••••• ,. •••••••••.•.....•••••••••• 2gal •••••••• 5gal •••••••• 6gal •••••••• 6gal •••••••• Sgal. 

c drums (DO specUlcaUons) ••••••••••• eo gal. •..••• 60 gal ••••••• 60 gal ••••••• 60 gal • •••••• eo gal. 
Approved portable tanks .•••••••••••••.••••• 6G0£111 ••••• • &C!Ogal •••••• GC!(lgal •••••• &C!Ogal •••••• teogal. 

NOTE.-Contalnu exemptions: (a) Medlclnes, beverages, roodstutrs, cosmtUce, and other common consumer Iv.ms 
when packaced 11CC0rdlna \0 conunooly ec,cepied pracUces, shall be exempt rrom the requbements of O 1UI0.10e(d)(2$ 
0) and (U). . 

[Table H- 12 amended at 38 F . R. 27048 , September 28 , 1973 , 
effective October 29 , 1973 . Table inadvertently omitted 
when standards were republished at 39 F. R. 23502 on June 
27 , 1974 . Corrected at 40 F . R. 3982 , on January 2 , 1975; 
and at 40 F. R. 23743 , on June 2 , 1975 .] 

106(d)(2) 
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rHP Sfae Flammable and combustible 
liquid containers shall be in accordance 
with Table H-12. except that glass or 
plastic containers o! no more than 
I-gallon capacity may be used for a 
Class IA or IB flammable liquid 1!: 

<a1 < I> Such liquid either would be 
rendered unfit for its intended use by 
contact with metal or- would excessively 
corrode a metal container so as to create 
a leakage hazard; and 

< 2, The user's process either would re
quire more than 1 pint of a Class IA 
hquid or more than 1 quart of a Cla..~s IB 
IIC'luid of a single assay lot to be used 
at one time. or would require the main
tenance of an analytical standard liquid 
of a quality which Is not met by the 
i;pec1fied standards of liquids available. 
and the quantity of the analytical stand
ard liquid required to be used Ill any one 
control process exceeds one-sixteenth the 
r:apac1ty of the container aHowed under 
Table H-12 for the class o! liquid. or 

< bl The containers are intended for 
direct export outside the United States 

<JJ Design, construction, and capacity 
o/ storage cabinets-<I> Maximum ca
pac1ty. Not more than 60 gallons of Class 
I or Class II liquids, nor more than 120 
gallons of Class III liquids may be stored 
in a storage cabinet. 

[§19l,.lvb(J)(3) amended at 
38 F . R. 27048, September 28, 
1973, effective Ocroher 29, 
1~73 . ] 

Cit I Fire resistance. Storage cabinets 
shall be designed and constructed to limit 
the interntl.l temperature to not more 
than 325• F. when subjected to a 10-
rninute fire test using the standard time
temperature curve as set forth in Stand
ard Methods of Fire Tests of Building 
Construction and Materials. NFP A 251-
1969. All Joints and seams shall remain 
tight and the door'shall remain securely 
clo~ed during the fire test. Cabinets shall 
be labeled In conspicuous lettering, 
"Flammable-K<>ep Fire Away." 

<a> Metal cabinets constructed in the 
following manner shall be deemed to be 
In compliance. The bottom. top, door, and 
sides of cabinet shall be at least No. 18 
gage sheet Iron and double walled with 
l ½-inch air space. Joints shall be riv
eted. welded or made tight by some 
equallx etrecUve means. nie door shall 
be provided With a three-point lock, and 
the door sill shall be raised at least 2 
lnrhe.c; above the bottom of the cabinet. 

Cb> Wooden cabinets constructed 1n 
the following manner shall be deemed in 
compl1ance. The bottom, sides, and top 
shall be constructed ot an approved 

106(d)(3) 

grade of plywood at least l Inch In thick
ness. which shall not break down or de
laminate under fire conditions All Joints 
shall be rabbetted and shall be fastened 
in two directions with flathead wood
screws. When more than one door ts 
used. there shah be a rabbetted overlap 
or not less than l inch. Hinges shall be 
mounted In such a manner as not to lose 
their holding capacity due to loosening or 
burning out of the ·screws when subjected 
to the fire test. 

<4> Design an<! construction o/ inside 
stor ... ge rooms-Cl> Construction. Inside 
storage rooms shall be constructed to 
meet the required ftrE:-reslstlve ratlng 
for their use. Such construction shall 
comply with the test specifications set 
forth in Standard Methods of Fire Tests 
of Building Construction and Materials, 
NFPA 251-1969. Where an automatic 
sprinkler system ls provided. the system 
shall be designed and installed in an ac
ceptable manner. Openings to other 
rooms or buildings shall be provided with 
noncombustible llqutd-Ught raised sills 
or ramps at least 4 inches in height, or 
the floor in the st.or-age area shall be at 
leMt 4 1nches below the surrounding 
floor. Openings shall be provtded with ap
proved self -closing fire doors. The room 
shall be llqu1d-tight where the walls 
Join lhe floor. A permissible alternate to 
the sill or ramp Is an open-grated trench 
Inside o! the room which drains to a safe 
location. Where other 'POrtlons of the 
buildirut or other properties are exposed, 
windows shall be protected as set forth 
In the Standard for Fire Doors and Win
dows. NFPA No. 80-1968, for Class E or 
F openings. WOO<! at least 1 inch nominal 
thickness may~ used for shelving. racks, 
dunnage, scuffboards, ftoo:: overlay, and 
similar installations. 

<ii) Rating and capacity. Storage in 
inside st.orage rooms shall comply with 
Table H-13. 

TAIIL& 11- 13-STOllAGE ll< ISSIDE R~:;• 

Fl" 
Tnul 

Fire Mulmum allow~hl• 
protertlon• rrslstan"" slLe flUWllllirt 

pro,Jdod (1'1ls ./st1 fl./ 
Roo< arPa) 

Yrs .... 2 hours ... 5001(1 ft .• 10 
No ... 2 hours .• 500 sq. (1. ••• 4 
Yrs •.• : .• :: I hour ... 150 $(1. fL •• $ 
r-: 0 •• I hour •. . 150 $(1, ft .••• 2 

• Flrt Pr.>l<'<'I Ion sys~m shnll bt1 sprlnkh·r, wotrr 
spr~y. c~ bun J1011<1r, or oth,r s)'$lom 

(Iii) Wiring. Electrical wiring and 
equipment located in inside storage 
rooms used for Class I liquids shall be 
approved under subpart S of this part 
for Class I. Division 2 Ha1.ardous Loca-

tlons; for Class n and Class IIl liqu'ds 
shall be approved for general use. 

(iVl Ventilation. Every lllSlde ~I-Or 
age room shalJ be provided with etthe 
a gravity or a mechanical exhaust ven 
t1lat1on system. Such system shal' b 
designed to provide for a complet1 
change of air within the room at leas 
six times per hour. If a mechanical ex 
hau.,;t ~ystem is used. it shall be con 
trolled • by a switch located outside o 
the door. The venttlating equipment ani 
any lighting fixtures shall be operatec 
by the same switch. A pilot light ~ha! 
be installed adjacent to the switch t 
Class I flammable liquids are dispense< 
within the room. Where gravity ventlla 
t1on is provided. the fresh air intake, a: m 
well as the exhaust outlet from the room 
~all be on the extcrlor of the buHdm1 • 
m wh:ch the room is located. 

tv> Storage in in.side storage rooms 
In rvery inside storage room there ~hal 
be maintained one clear a!sle at lea.11 
3 feet wide. Containers over 30 gal 
Ions capacity shall not be stacked om 
upon the other. Dispensing shall be bJ 
approved pump or self-closing faucel 
only. 

C5) Storage in.side building-W 
Egress. Flammable or combustibll 
liquids. including stock tor sale. shall 
not be stored so as to limit use of exits 
stairways, or areas normally used for 
the safe egrrs.-; or people. 

<11> Containers. The storage of flam
mable or combustible liquids in con· 
talners or portable tanlc:; shall comply 
with subdivisions <iii> through <vl ol 
this subparagraph. 

<iiil Office occui,ancies. Storage shall 
be prohibited except that which Is re· 
quired for maintenance and operation 
of bullding and operation of equipment 
Such storage shall be kept in cIIJStd 
metal containers i;tored in a sto~a,e 
cabinet or In safety cans or in an Inside 
st.orage room not lraving a door that 
opens Into that portion of the buildlnl 
used by the public. 

l1 

II 

:u 

r a: 
(iv) Mercantile occupancies and other retd 

stores. (aJ-(d)-Revoked 

<e> Leaking containers shall be re
moved to a st.orage room or taken to • 
:;a!e location outside the building and 
the contents transferred to an undam· 
aged container. 

<v> General purpose public u'Grt• 
ho.uses. Storage shall be in accordance 
with Table H-14 or H-15 and in build· 
lngs or In portions of such buildings cu\ 
of! by standard firewalls. Material creat
ing no fire exposure hazard to the flam· 
mable or combustible liquids may bl 
stored in the same area. 

--
--
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TADU; ll-14-lNDOOB CONTAIN!!& STOBAOB 

Class liquid StOraGC level 

.....•.• .•. . •....••. Ground and upper 6oors ..•.••... . . ..... . .. . 

Basement . ...... . .. .. . . ......• . . .... _ .. . 
... ..•. •• •. . Ground and upper lloors •. ••• . . . ....•. ..... 

BGSement. .. • . .......•..... . -··· · ·- · 
.. . . . •• . •. •. • Ground and upper floors .... . ........ .. . .. .. 

nasemeot. • . . . • . . . . . . . _ . . . . . • . . • . . . 
. . ... . .•. •••••.. . . Ground and upper lloors . ... ••. . . .. ..•. •. • 

Basement... . . . • • . . . . . • . . • . . • . . . . . . . . . ... 

1 Orouod :,nd upper lloors ..... . ... • . .•.... . 

B-ment. .•.•.. . . •.. .... •• . . .....•. . .. .. 

Protected storage 
mulmum per pile 

Gallons 

2. 750 
(50) 

Not permitted 
6,500 
(100) 

Not permit~ 
16,500 

(300) 
Not pennllted 

16. 500 
(300) 
5,500 
(100) 

M.000 
(I. 000) 

8,250 
(450) 

Unprotected stornco 
maslmum per pile 

Gallons 

660 
(12) 

Not permitted 
1,375 
(~) 

Not permitted 
4,126 
. (75) 

Not i,trmltted 
t , 125 

(76) 
Not permltt.ed 

13, 750 
(250) 

Not permitted 

son I When 2 nr more da.ssos or mater!Als 1110 ~tored In o single pile, tho mmmum crulonago pennltted In that 
• •h:'11 h<> the , malle•t ol the 2 or mnre ,ep111ate malltnum fullonfll!es. 
Non 2- Al<les ~h31l be provided so thnl no container Is more than 12 ft. lrom an able. Main aisles shall be at least 
l wide Md side a.Isles at least 4 It. wtde. 
Numbers In parenlh.- ln<llrato corr&SP')ndJQI[ number nl 5.'--~al. drums.I 
.s,,,t: ;1: l,;a,·h pile • h~ll he wp,,r~t••-1 from ,-11,·h oth,•r by a.I h•ast 4 ft. 

able H-14 amended a t 43 F.R. 49747, October 24, 1978 .] 

TABLE 11-1&-INDOOR PoRTADL& T.1.N& SroRAO& 

<vi> Flammable and combustible 
liquid warehouses or storage buildings. 
<a> If the storage building is located 50 
feet or , less from a building or line of 
adjoining property that may be built 
upon, the exposing wall shall be a blank 
wa.11 having a fire-resistance rating or at 
least 2 hours 

Cb> The total quantity of liquids 
within a building shall not be restrtcted, 
but the arrangement of storage shall 
comply with Table H-14 or H-15. 

<c> Containers ln piles shall be sepa
rated by pallets or dunnage where neces
sary to provide stability and to prevent 
excessive stress on container walls. 

<d) Portable tanks stored over one tier 
high shall be designed to nest secure~-. 
without dunnage, and adequate materi
als handling equipment shall be ave.11-
able to handle tanks sa.fe]y at the upper 
tier level. 

Ce) No pile shall be closer than 3 feet 
to the nearest beam, chord, girder, or 
other obstruction, and shall be 3 feet be
low sprinkler deflectors or d!scha.rge ori

________________ _____ P_ro_i«-,ed-s_to_ra«_e __ u __ np_r_o-tec--,e-d-s-,o-rag_e_ flees of warer spray, or other overhead 
m:utmum per pile maximum per pile fire protection systems. Class liquid 

IA ... . .... ... ..• . . . . Oroun<I and upp,r floors . . •.•. .... . .. ..•.•• 

1B 
Oas,•ment . .... . ..•••• •• .. . • •..•••• •••• •• 

... . •.•• <,rvund and upper lloors.. .. . . . ...... . .• 
R"5<'m•nt . .. . ... . ... . . ....... . .. .. . . 

Gallons Gallons 

Not permitted 
1-ot p,rmltt('(I 
20, OO(I 
Not permitted 
40, 000 

Not permitted 
Nt'~nnltted 
No~ p,nnltted 

5,600 

(/) Aisles of at least 3 feet v.ide wall 
be provided where necessary for rea.sons 
of access to doors, windo-ws or standpJ;>e 
connections. 

IC . • • . • ••. ... . Gn>und and upp,r floors ... .. . ........•.•. . 
0:iscmrnt . • . . . • . ..•...... .. .. •• . 

II • . . . . . .. . . _ . .... Uround and upper noors .. . ....• . .. . .• . •• 
RQS<'mtnt . . . . . . • • • • . • . • . . • • . . . . . . . . • 

111. ... _ ....... Uround and upp,r noors .•.•• ..• • ... . .• . ... 
OB.Sem<'nl . . .....•...•.....•... . . . . ...•••. 

!'-lot permitted 
40.000 
20, rol 
60,000 
20.00> 

Not pt>nnltted 
6,SOO 

Not permitted 
22.000 

Not pcnnltted 

<6) Storage outsufe 'buflding.!-(1) 
General. Storage outside buildlngs shR.11 
be in accordance with Table H-16 or 

_ _________ ____________________ H-17, an,d subdivisions <11> &nd (Iv} ot 
Non I Wh••n 2 or mor, , ltl.SSl'S of mote rials are stored ,n a <ingl• pile, th• matlmum gallon&&o pennitted In that th1s subparagraph. 

PII• •hrul t,,, thr ~ma1h-., o! lh• 2 o, more s,parot• n11u1mun1 ~allon1>11es. 
Son 2- Al<I,.,. ~hall Ix, prov1dPd so that no portal>\• 13111' is 1Mre than 12 It lrom an :1lslt. ~1aln aisles shall be 

•t lo'a.l ~ It wt<!.- anJ siJ• a lslr< at lr3.<l 4 rt w1<1e. <11> Ma.xi-mum storage. A inaxlronm of 
1,100 gallona of flammable or combwtl
ble liquids may be located adjacent to 
buildings located on the same premises 
and under .the same management pro
vided the provisions of subdivisions <a> 
and <'b> of this subd1vis1on a.re compiled 
with. 

:SnTL 3: Eu~b pile •>,nil be sei,nratrJ fro m ~a<"h othn by M leo.at -l Ct. 

able H-15 amended at 43 F. R. 4~747, October 24, 1978 .] 

1 

m-

. .__ ____________________ _ 

2 

JJa:dmum 
oor pile 

(lloeoote 1) 

rol. 
1. 100 
2,200 
4,iOO 
8, 111)0 

22, OOl 

a 

Distance between 
piles (i,ee oote 2' 

ft. 
6 
6 
6 
6 
6 

• ' 
Dlstanoo to Distance to 

property Uno that ltroot, alley, 
CIID be built upon pUbUew-ay 
<iiee noia, a and 4) (iieenote4) 

ft. ft. 
20 10 
20 10 
20 1~ 
10 6 
10 6 

'Ion 1: Wben 2 or more classos of uiater1als are stored lD • llncle pile, tho mulmWD gallons~ ln tbat pUe siloll 
· tho 1mallfSt or lbe 2 or more separate gallonage,. 
'Ion 2: Within 200 It.. or ea.:b container, tbere shaD be a 12-rt. wide aocees way to permit approach of llre control 
ix.nt.u,. 
,.:-.. 3: Tbe distances listed apply to properties that bave rrotectlon for ex~ as dell.ncd. U th~r~ are 01• 
,un,e, and suob protection for exposures does not 611st, the distances In column t llbaU be doubled. 
"Ion 4: Wben Wlal quanUty stored does oot exceed~ perc,nt i,t maxlmWD per pllo, tho distances In colurull.'.I 
,nd 6 may be reduced 60 percent. but not 1'311 than 3 n. 

rable H- 16 amended at 18 f . R. 27048 , SPptember 28 , 197 3 , 
ffective October 29 , 197 3 . 1 

(a)-Revoked 
<b> Where quantity stored exceeds 

1,100 gallons, or provisions of subdivi
sion (a) of this subdlvtslon cannot be 
met, 9- rolnlronm distance of 10 feet l-e
tween buildings and nearest container of 
flammA.ble or combuatlble llquid shall 
be maintained. 

106(d)(6) 
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T.t.llU H-17-OVD>OOa P0BUBU T4NI Srouoa 

l 

Class 

IA ••••••••.••••..•.•••••••..••••••• m ................................ . 
10-••••.••••..••••••......•.....•• 
ll.--······························ 
lll-...---························ 

, 
Hutmum 
per pUe 

,01. 
2..m 
f,400 
~.800 

17,600 
6f,000 

a 
D1atauce benreen Dbtauce lo 

pllte propen1 Une that 
GaDbebulllapou 

fl. 
6 
6 
6 
6 
6 

fl. 
:20 
20 
20 
10 
10 

• 
Dlatauce lo 
•tz•t, alley. 
pubUc wa:, 

ft. 
10 
10 
10 
6 
6 

NOTS 1: Wboo 2 or more cla.,see of materlab aro stored ID a single plle, lbe mulmum pllon•&• ID lb1t pUe lhaU 
be tbe tbo smaJ!est or tbe 2 or more 9eparato nl.looagce. 

Non 2: Wltbln :200 tt. ot each portablo tanli:, there shall be a 12-ft. wide access wa:, to permit approach ol llre con-
trol appen1tu3. d ll h 

Non a: Tbo dlslaoces 11.91.ed apply to propertle, that have protection !or exposures as • ned. U t ere areuposure,, 
and lllcb protection ror ezpoeures d- not erlst, the dlstanCQ 10 column• shall be doubled . 

Non t: Whoo total quaomy etored does not esceed 60 percent or mlUlmum per pUe, tbe dlataooee ID column., 
• and 6 may be reduced 60 percent. but not l8'S than 3 It. 

< 1 l 25 gallons of Class IA llqutds 11 
containers 

(2> 120 gallons of Class IB, IC, n. o 
rn liquids In containers 

<3> 660 gallons of Class IB, IC, n. o 
III liquJds In a single portable tank. 

<c> Where large quantities of 11am 
mable or combustible liquids are n~ 
sary, storage may be In tanks whtcl 
shall comply with the applicable reqUlre 
mcnts of paragraph <b> of this section 

1 

•• 

[Table H-17 amended at 38 f . R. 27048, ,eptember 2ti, l'-l7J, 
effe<.:tive October :ZS!, l97J . l 

<ill> Separation and protection. Are& 
In which flammable or combustlbl 
liquids are transferred from one tank o 
container to another container shall b 
separated from other operations in th 
building by adequate distance or by con-, 
struction having adequate fire resistance 
Drainage or other means shall be pro 
vlded to control spills. Adequate natura 

(Ill> Spill containment. The storage 
area shall be graded in a manner to 
divert possible spllls away !rom bulld
inf; or other exposures or shall be sur
rounded by a curb at least 6 tnchPs high. 
When curbs are used, provisions shall 
be made for draining of accumulations 
of ground or ra.ln water or spills of flam
mable or combustible liquids. Drain.~ 
shall terminate at a safe location and 
shall be accessible to operation under 
fire conditions. 

Civ> Securitv. The storage area shall 
be protected against tampering or tres
rassers where necessary and shall be 
kept free of weeds, debris and other com
bustible matelial not necessary to the 
storage. 

<7> Fire control-<D ExtinguiShers. 
Suitable fire control devices, such as 
small hose or portable fire extmguishPrs, 
shall be available at locations where 
flaml':lahle or combustible liquids are 
stored. 

cai At least one portable fire extin
guisher having a rating of not less than 
12-B unit.<; shall be located OU¼ide of, 
but not more than 10 feet from, the door 
opening Into any room used for s torage. 

(b) At least one portablP, fire extin
guisher having a rating of not less than 
12-B units must be located not, less than 
10 feet, nor more than 25 feet, from any 
Class I or Class II liquid storage area lo
cated outside of a storage room but mside 
a building. 

(ii> Sprinklers. When sprinklers are 
provided, they shall be Installed In ac
cord(lnce with § 1910.159. 

[§1910 . 106(d) ( 7)(ii ) amended 
at 39 F.R . 9958 , March 15 , 
1974, effective ,June 13 , 
1974 . J 

till> Open f!.ames and smo.lc ing. Open 
flames and smoking shall not be per
mitted ln flammable or combustible 
liquid storage areas. 

uv) Water reactive materials. Mate
rials whJch will react with water shall 

106(d)(7) 

not be stored in the same room with 
flammable or combustible liquids 
[§1CJ10 . 106(d)(7) amrnc1,,J at 
38 r . R. 27049, September 28, 
1973, effectivP OctohPr' 29 , 
1g73 _) 

ce> Industrial plants-<!> Scope
(!) Application. This paragraph shall 
apply to those industrial plants where 

<a> The use of flammable or combu.<;
tlble liquids ls Incidental to the princi
pal business, or 

<b> Where flammable or combu.<;tlble 
liquids are handled or used only In unit 
physical opcratlors such as mixing. dry
ing, evaporating, filtering. dlstlllatlon, 
and similar operations which do not In
volve chemical reaction. This parll{traph 
shall not apply to chemJoal plants, re
fineries or distilleries. 

(11) Exceptions. Where portions of 
such plants Involve chemical reaction.~ 
such as oxidation, reduction. halogena
tlon, hYdrogenatlon, alkylatlon, polym
erization, and other chemical proc
esses. those portions of the plant shall 
be In accordance with paragraph <h J 
of this section . 

<2> lnctdental storage or use of flam
mable and combustible liquids-<!) Ai,
plicatton. This subparagraph shall be 
applicable to those portions or an Indus
trial plant where the use and handling 
of flammable or combustible liquids Is 
only Incidental to the principal business, 
such as automobile assembly, con
struction of electronic equipment, fur
niture manufacturing, or other slmilar 
activities. 

(ll) Containers. Flammable or com
bustible llqulds shall be stored in tanks 
or closed containers. 

<a> Except as provided In subdivisions 
<b> and <cl of this subdivision, all stor
age shall comply with paragraph (d) 
(3) or (4l of this section. 

<bl The quantity of Jlquld that may be 
located outside of an Inside storage room 
or storage cabinet In a buJldlng or In 
any one fire area of a bulldlng shall not 
exceed: 

or mechanical ventilation shall b« l'? 
provided. II[ 

<Iv> Handling liquids at point of f!.na , 
use. <a> Flammable liquids shall be kep 
in covered containers when not actual!) 
in use. 

<bl Where flammable or combustlblE 
liquids are used or handled, except In 
closed containers. means shall be pro- , 
vlded to dispose promptly and safely of ~ 
leakage or sp11ls. 

<cl Class I liquids may be wed only , 
where there are no open flames or other 
sources or Ignition within the possible 
oath of vap0r travel. 

(d) Flammable or combustible !lquJds 1 

shall bP drawn from or transferred Into 
vessels, containers, or portable tanks 
within a huilding only through a closed ~ 
piping system, from safety cans, by 
means of a devlrr drawing through the 1'.. 
top, or from a container or portable 
tanks by gravity throuith an approved 
self-closing valve. Transferring by 
means of air pressure on the container 
or portable tanks shall be prohibited. 

<3> Unrt physical operations-<!) 
Application. This subparagraph shall be 
applicable In those portions of Industrial 
plants where flammable or combustible 
llqutds are handled or used in unit phys
ical operations such as mixing, drying, 
evaporating, filtering, distillation, and 
similar operations which do not involve 
chemical change. Examples are plants 
compounding cosmetics, pharmaceuti
cals. solvents. cleaning fluids, Insecti
cides, and slmllar types of activities. 

Cil) Location. Industrial plants shall 
be located so that each building or unit 
of equlpment ls accessible from at least 
one side for firefighting and fire control 
purposes. Buildings shall be located with 
respect to lines o! adjoining property 
which may be built UPOn as set forth In 
paragraph <h) <2> <I) and <11> of this 
sect.ton except that the blank wall re
ferred to In paragraph <h> <2> <II) of this 
section shall have a fire resistance rating 
of at lea.<;t 2 hours. 

(ill) Chemical processes. Areas where 
unstable liquids are handled or small 
scale unit chemJcal processes are carried 
on shall be separated from the remainder Iii 
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:c 

.l. 

the plant by a fire wall of 2-hour 
.Jlimum fire resistance rating. 
<iv> Drainage. <a> Emergency drain
e systems shall be provided to direct 
mmable or combustible liquid leak
e and fire protection water to a safe 
::aUon. Th1s may require curbs, scup
rs, or special drainage systems to con
-.1 the spread of fire: see paragraph 
,) <2> <v1i> <b, or this section. 
<b> Emergency drainage systems. If 
nnect.ed to public sewers or discharged 
to public waterways, shall be equipped 
th traps or separators. 

(c)-Revoked 

cv> Ventilation. <a> Areas as defined 
subdivision Ci) of this subparagraph 

ing Class I liquids shall be ventilated 
a rate of not less U1an l cubic foot 

r minute per square· foot of solid floor 
ea. This shall be accomplished by natu-
1 o:- mechanical _ventilation v.ith dis
iarge or exhaust to a safe location out
ie of the building. Provision shall be 
ade for introduction o! makeup air in 
ch a manner as not to short circuit the 
ntilation. Ventilation shall be arranged 
mclude all floor areas or pits where 

1mmable vapors may collect. 
<b> Equipment used in a building and 

1e ventilation of the building shall be 
is!(!'ned so as to limit flammable vapor
r mixtures under normal operating 
inditions to the interior of equipment, 
1d to not more than 5 feet from equip
en t which exposes Class I liquids to the 
r Examples of such equipment are dis
•nsing stations, open centrifuges, plate 

~ 1d frame filters. open vacuum filters. 
c nd surfaces of open equipment. 

1 vi l Storage and handling. The stor
re, transfer, and handling of liquid 
1all comply with paragraph <h) (4) of 
11s section. 

14 1 Tank vehicle and tank car loading 
- ti id unloading. ciJ Tank vehicle and tank 
lib .r loading or unloading facilities shall 
l!_'J • separated from aboveground tanks, 
W. ,uchouses. other plant buildings or 
b!j are.st lme of adjoining property which 
;lJll ay be built upon by a distance of 2!\ 
ar,; ct Ior Class I liquids and 15 feet for 
r~ lass II and Class III liquids measured 
an~ om the nearest position of any fill stem. 
iul!· uildings for pumps or shelters for per
ecll- ,nncl may be a part of the faciHty. 

perations of the facility shall comply 
s]ls! • 1th the appropriate portions of para

·aph < fl < 3 > of this section. Uf, 
lei
olri 
If! . 

~ 
tn : 
tit 

1 rt' 
r UlJI 
alil'i 

C5) Fire control-Ci> Portable and spe
al equipment. Portable fire extinguish-
1ent and control equipment shall be 

. rovlded in such quantities and types 
, are needed for the special hazards of 
Jeration and sto~age. 

<JI> Water supply. Water shall be 
11allable in volume and at adequate pres
ire to supply water hose streams. foam
·oducing equipment. automatic sprln
ers. or water spray systems as the need 
mdlcated by the special hazards of 

:ieration, dispensing and storage. 

<iii> Special extinguishers. Special ex
tinguishing equipment such as that uti
lizing foam. inert gas, or dry chemical 
shall be provided as the need is indicated 
by the special hazards of operation dis
pensing and storage. 

(iv) Special hazards. Where the need 
is indicated by special hazards o.f opera
tion, flammable or combustible liquid 
processing equipment. major piping, and 
supporting steel shall be protected by 
approved water spray systems, deluge 
systems, approved fl.re-resistant coatings, 
insulation, or any combination of these. 

Cv> Maintenance. All plant fire pro
tection facilities shall be adequately 
maintained and periodically inspected 
and tested to make sure they are always 
in satisfactory operating condition, and 
they will serve their purpose in time of 
emergency. 

<6> Sources of ignition-Ci> General. 
Adequate precautions shall be taken to 
prevent the ignition of flammable vapors. 
Sources of ignition include but are not 
limited to open flames; lightning; smok
ing; cutting and welding; hot surfaces; 
frictional heat: static, electrical. and me
chanical sparks; spontaneous ignition, 
including heat-producing chemical re
actions; and radiant heat. 

(ii) Grounding. Class I liquids shall 
not be dispensed into containers unless 
the nozzle and container are electrically 
interconnected. Where the metallic floor
plate on which the container stands while 
filling is electrically connected to the fill 
stem or where the fill stem is bonded to 
the container during filling operations 
by means of a bond wire, the provisions 
of this section shall be deemed to have 
been compiled with. 

C7) Electrical-Cl> Equipment. (a> All 
electrical wiring and equipment shall be 
installed according to the requirements 
of Subpart S of this part. 

<b> Locations where flammable vapor
air mixtures may exist under normal op
erations shall be classified Class I, 
Division 1 according to the requirements 
of Subpart S of this part. For those pieces 
of equipment installed in accordance 
with subparagraph (3) <v> Cb> of this 
paragraph, the Division 1 area shall ex
tend 5 feet in all directions from all 
points of vapor liberation. All areas 
within pits shall be classified Division 1 
I! any part of the pit is within a Division 
1 or 2 classified area. unless the pit is 
provided with mechanical ventilation. 

Cc) Locations where flammable vapor
air mixtures may exist under abnormal 
conditions and for a distance beyond Di
vision 1 locations shall be classified Divi
sion 2 according to the requirements of 
Subpart S of this part. These locations 
include an area within 20 feet horizon
tally, 3 feet vertically beyond a Division 
1 area, and up to 3 feet above floor or 
grade level within 25 feet. iI indoors. or 
10 feet if outdoors, from any pump, 
bleeder, withdrawal fitting, meter, or 
similar device handling Class I liquids. 
Pits provided with adequate mechanical 
ventilation within a Division 1 or 2 area 

shall be classified Division 2. If Class II 
or Class III liquids only are handled, 
then ordinary electrical equipment is 
satisfactory though care shall be used 
in locating electrical apparatus to pre
vent hot metal from falling into open 
equipment. · 

Cd> Where the provisions of subdivi
sions <a> . Cb). and <c> , of this subdivi
sion require the installation of electrical 
equipment suitable for Class I, Division 
l or Division 2 locations, ordinary elec
trical equipment including switchgear 
may be used if Installed in a room or en
closure which is maintained under posi
tive pressure with respect to the 
hazardous area. Ventilation makeup air 
shall be uncontaminated by flammable 
vapors. 

(8) Repairs to equipment. Hot work, 
such as welding or cutting operations. 
use of spark-producing power tools, and 
chipping operations shall be permitted 
only under supervision of an individual 
in responsible charge. The individual ~ 
responsible charge shall make an inspec
tion of the area to be sure that it is safe 
for the work to be done and that safe 
procedures will be followed for. the work 
specified. 

(9) Housekeeping-<i> General. Main
tenance and operating practices shall be 
in accordance with established proce
dures which will lend to control leakage 
and prevent the accidental escape of 
flammable or combustible ltquids. Spills 
shall be cleaned up promptly. 

(ii> Access. Adequate aisles shall be 
maintained for unobstructed movement 
of personnel and so that fire protection 
equipment can be brought to bear on 
any part of flammable or combustible 
liquid storage, use, or any unit physical 
operation. 

Clii> Waste and residue. Combustible 
waste material and residues in a building 
or unit operating area shall be kept to a 
minimum, stored in covered metal recep
tacles and disposed of daily. 

(iv) Clear zone. Ground ar.ea around 
buildings and unit operating areas shall 
be kept free of weeds, trash, or other 
unnecessary combustible materials. 

<t> Bulk plants-<l) Storage-0> 
Class I liquids. Class I liquids shall be 
stored in closed containers. or In storage 
tanks above ground outside of buildings. 
or underground in accordance with 

· paragraph Cb> of this section. 
(1i) Class IT and III liquids. Class n 

and Class m liquids shall be stored in 
containers, or in tanks within buildings 
or above ground outside of buildings, or 
underground in accordance with para
graph (b) of this section. 

(ill) Piling containers. Containers of 
flammable or combustible liquids when 
piled one upon the other shall be sepa
rated by dunnage sufficient to provide 
stability and to prevent excessive stress 
on container walls. The height of the 
pile shall be consistent with the stability 
and strength of containers. 

106(f)(l) 
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(2) Buildings-<i> Exits. Rooms in 
which flammable or combustible liquids 
are stored or handled by pumps shall 
have exit facilities arranged to prevent 
occupants from being trapped in the 
event of fire. 

(ii) Heating. Rooms in which Class J 
liquids are stored or handled shall bf' 
heated only by means not constituting a 
source of ignition, such as steam or hot 
water. Rooms containing heating appli
ances involving sources of ignition shAll 
be locat.ed and arrang~d to prevent entl"'" 
of flammable vapors. 

(iii) Ventilation. <a> Ventilation shall 
be provided for all rooms. buildings, or 
enclosures in which Class I liquids are 
pumped or dispensed. Design of ventila
tion systems shall take into account the 
relatively high specific gravity of the 
vapors. Ventilation may be provided by 
adequate openings in outside walls at 
floor level unobstructed except by 
louvers or coarse screens. Where natural 
ventilation is inadequate, mechanical 
ventilation shall be provided. 

Cb) Class I liquids shall not be stored 
or handled within a building having a 
basement or pit Into which flammable 
vapors may travel, unless such area is 
provided with ventilation designed to 
prevent the accumulation of flammable 
vapors therein. 

Cc> Containers of Class I liquids shall 
not be drawn from or filled within build
ings unless provision is made to prevent 
the e.ccumuiation of flammable vapors 
in hazardous concentrations. Where 
mechanic~ ventilation 1s required, it 
shall be kept in operation while flam
mable liquids are being handled. 

<3) Loading and unloading facilities
(! l Separatio,i. Tank vehicle and tank 
car loading or Unloading facilities shall 
be separated from aboveground tanks, 
warehouses, other plant buildings or> 
nearest line of adjoining property that 
may be built upon by a distance of 25 
feet for Class I liquids and 15 feet for 
Class II and Class III liquids measured 
from the nearest position of any fill 
spout. Buildings for pumps or shelters for 
personnel may be a part of the facility. 

<ii> Class restriction. Equipment such 
as piping, pumps, and meters used for 
the transfer of Class I liquids between 
storage tanks and the fill stem of the 
loading rack shall not be used for the 
transfer of Class II or Class m liquids 

<iii> Valves. Valves used for the final 
control for filling tank vehicles shall be 
of the self-closing type and manually 
held open except where automatic means 
are provided for shutting off the flow 
when the vehicle is full or after filling of 
a preset amount. 

<iv) Static protection. (a) Bonding 
facilities for protection against static 
sparks during the loading of tank ve
hicles through open domes chall be 
provided: 

<1 > Where Clase; I liquids are loaded. 
or 

(2) Where Class nor Class m liquids 
are loaded into vehicles which may con-

106(f)(2) 

lain vapors from previous cargoes of 
Class I liquids. 

(b) Protection as required in Ca) of 
this subdivision Uv> shall consist of a 
metallic bond wire permanently electri
cally connected to the flll s tem or to 
some part; .of the rack structure In elec
trical contact with the fill stem. The 
free end of such wire shall be provided 
with a clamp or equivalent device for 
convenient attachment to some metallic 
part in electrical contact with the cargo 
tank of the tank vehicle. 

<c> Such bonding connection shall be 
made fast to the vehicle or tank before 
dome covers are raised and shall remain 
in place until filling 1s completed and all 
dome covers have been closed an.a 
secured. 

Cd) Bonding as speclfled in <a), (b), 
and (c) of this subdivision is not 
required: 

< 1 > Where vehicles are loaded exclu
sively with products not having a static 
accumulating tendency, such as asphalt, 
most crude oils, residual oils, and water 
soluble liquids; 

<2> Where no Class I liquids are han
dled at the loading facility and the tank 
vehicles loaded are used exclusively for 
Class II and Class m liquids; and 

CJ) Where vehicles are loaded or un
loaded through closed bottom or top 
connections. 

(e) Filling through open domes Into 
the tanks of tank vehicles or tank cars, 
that contain vapor-air mixtures Within 
the flammable range or where the liquid 
being filled can form such a mixture, 
shall be by means of a downspout which 
extends near the bottom of the tank. This 
precaution is not required when loading 
liquids which are nonaccumulators of 
static charges. 

<v> Stray currents. Tank car loading 
facilities where Class I liquids are loaded 
through open domes shall be protected 
against stray currents by bondinp the 
pipe to at least one rail and to the rack 
structure if of metal. Multiple lines en
tering the !'8.Ck area shall be electrical.ly 
bonded together. In addition, In areas 
where excessive stray currents ate ~~own 

-t-0 exi.,t, all pipe entenng the rack area 
shall be provided with insulating se~tlons 
to electrically isolate the rack p1ptn3 
from the pipelines. No bonding bet.ween 
the tank ca::- and the rack or piping is 
required dwing either loading or unload
ing of Class II or m liquids. 

<vi) Container /illinq facilities. Class I 
liquids shall not be dispensed Into con
tainers unless the nozzle and container 
are electrically Interconnected. Where 
the metallic floorplate on which the con
tainer stands while filling is electrically 
connected to the fUl stem or where the ftll 
stem is bonded to the container during 
filling operations by means of a bond 
wire, the provisions of this section shall 
be deemed to have been complied with. 

<4> Wharves-Cl) Definition, applica
t-ion. The term wharf shall mean any 
wharf, pier, bulkhead, or other structure 
over or contiguous to navigable -water 
used in conjunction with a buik plant, 

the primary function of which is 'hf 
transfer of flammable or combustlbl1 
liquid cargo in bulk between the bulk 
plant and any tank vessel, ship, bargt c 
lighter boat. or other moblle floating • 
craft, and this subparagraph shall apply 1w: 
to all such installations except Martnr 
Service Stations as covered in paragraph 
<g I of this section. 

(ii)-(iii)-Revokcd 

1v > Design and construction. Sub• 
:.tructure and deck shall be substan• c:;; 
lially designed for t.he use intended. Deck 
may employ any material wluch w1., 1 1 afford the desired combination of tleXJ• ,, 
'b1!1ty, resistance to shock, durabilit). 
strrngth, and fire resistance. Hea~1 •Ir. 
timbor construction is acceptable. 'l 

(v)-Revokcd p~ 
1111:: .. 

<vil Pumps. Loading pumps ::apablt 
of building up pres..<;ures in excess of the Ir~ 
safe working pressure of cargo hose or IU 
loading arms shall be provided with by- 1f 
passes. relief valves. or other arrange• on t 
ment to protect the loading facilities 
against excessive pressure. Relief device! • 
shall be tested at not more than year'' 
Intervals to determine that they rnnr
tlon satisfactorily at the pressure at 
which they are set. 

llrt 
.It., 
j ~ 

(vil) Hoses and couplings. All pressure :h!: 
hoses and couplings shall be lnspecte.l sa 
at intervals appropriate to the serv1et t 

ed 'I The hooe and couplings shall be test , 
with the hose extended and using the .,,. 
"inSt!rvice maximum opera.Ung pres• ""' 
sure.s." Any hooe showing material de• 
terioraUons, signs of leakage, or 'l\eak• tltl 
Ress in its carcass or at the couplings "2.: 
shall be withdrawn from service and re- b 
paired or discarded. l'la 

(viii> Piping and fittings. Piping. &Ct/: 
valves. and fittings shall be In accordance 
with paragraph <c> of this section, with 't 
the !ollov.lng exceptions and additions: t'tb: 

<a> Flexibility of piping shall be as· U 
sured by appropriate layout and arrange- lt.l!J 
ment of piping supports so that motion •». 
of the wharf structure resulting from 

1 wave action, currents, tides, or the moor· d.;:i 
Ing of ve&els will not subJect the pipe , ~, 
to repeated strain beyond the elasUc ella, 
limit. tar1 

<b> Pip·e Joints dependln11: upon the Cl:i:r 
friction characteristics of combustible 
materials or grooving o! pipe ends for 1~,,. 
mechanical continuity of piping shall ln~, 
not be used. · 

<c) Swivel Joints may be used In vlplng bt t 
to which hoses are connected, and for 
articulated swivel-Joint transfer systems. 
provided that the design is such chat the 
mechanical strength of the Joint will not 
be Impaired if the packing material 
should fall, as by exposure to fire. 

<d> Piping systems shall contain a 
sufficient number of valves to operote 
the system properly and to co11trol the 
flow of liquid in normal operation nnd 
in the event of physical damage. 

ce> In addition to the requirements ol 
subdivision Cd) of this subdivision, each 
line conveying flammable liquids lead· 
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to a wharf shall be provided with a 
dily accessible block valve located on 
,re near the approach to the wharf and 
.side of any diked area. Where more 
1n one line is involved, the valves :;hall 
grouped In one location. 
/1 Means of easy access shall be pro
ed !or cargo line valves located bP.!ow 
• wharf deck. 
g, Pipelines on flammable or com
;ttble llquids wharves shall be 
!QUately bonded and grounded. If 
:essive stray currents are encountered, 
ulatlng joints shall be installed. 
ndlng and grounding connections on 
pipelines shall be located on wharf

e of hose-riser Insulating flanges, if 
'Cl, and shall be accessible for 
pectlon. 
hl Hose or articulated swivel-joint 

,e connections used for cargo transfer 
\ll be capable of accommodating the 
nblned effects of change In draft and 
,xlmum tidal range, and mooring lines 
1J be kept adjusted to prevent tte 
·ge of the vessel from placing stress 
the cargo transfer system. 

I i) Hose shall be supported so as to 
:>Id kinking and damage from chafing. 

<Ix> Fire protection. Suitable portable 
e extinguishers with a re.Ung of not 
s than 12-BC shall be located within 
feet of those portions o! ·the facility 

,ere fires are likely to occur, such as 
se connections, pumps, and separator 
aks. 
(a) Where piped water ls available, 
1dy-connected fl.re hose 1n slze ap
:,prtate for the water supply shall be 
:ivided so •hat manifolds where con
ctlons are made and broken can be 
\ched l>Y at least one hose stream. 
<b> Material shall not be placed on 
1arves In such a manner as t.o obstruct 
cess t.o firefighting equipment, or lm
rtant pipeline control valves. 
<ci Where the wharf ls accessible to 
hicle traffic, an unobstructed roadway 
the shore end of the wharf shall be 

untalned for access of flrefl.ghtlng 
paratus. 
1 x) Operations control. Loading or 
:charging shall not commence until the 
,art SUPerlntendent and officer in 
arge of the tank vessel agree that the 
1k vessel ls properly moored and all 
nnections are properly maJe. Mechan-
11 work shall r.ot be performed on the 
,arf during cargo transfer, except 
der special authorization based on a 

, view of the area Involved, methods t.o 
employed, and prec'luttons necessary. 

<5> Electrical equipment-CD Appli
cation. This subparagraph shall apply to 
areas where Class I liquids are stored or 
handled. For areas where Class n or 
Clas.. In llqulds only are stored or 
handled. the electrlcal equipment may 
be installed in accordance with the pro
visions of subpart S of this part, for 
ordinary locations. 

<Ii> Conformance. All electrical equip
ment and wiring shall be of a type speci
fied by and shall be Installed in accord
ance with subpar~ -:; of th!s part. 

<Iii> .Classification. So far as lt applies 
Table H-18 shall be used t.o delineate 
and classify hazardous areas for the pur
pose of Installation of electrical equlp
me11t, under normal circumstances. In 
Table H-18 a classifled area shall not 
extend beyond an um,lcrced wall, roof, 
or other solid partition. The area classt
f!catlons listed shall be based on the 
premise that the Installation meets the 
applicable requirements of this section 
In all respects. 

(6) Sources of ignition. Class I Uquids 
shall not be handled, drawn, or dispensed 
where flammable vapors may reach a 
source of ignition. Smoking shall be pro
hibited except in designated localities. 
"No Smoking" signs shall be conspicu
ously posted where hazard from flam
mable liquid vapors ls normally present. 

<7> Drainage and waste disposal. Pro
vision shall be made to prevent flamma
ble or combustible liquids which may be 
spilled at loading or unloading points 
from entering public sewers and drain
age systems. or natural waterways. Con
nection to such sewers, drains, or water
ways by which flammable or combustible 
liquids might enter shall be provided 
with separat.or boxes or other approved 
means whereby such entry is precluded. 
Crankcase dralnings and flammable or 
combustible liquids shall not be dumped 
into sewers, but shall be stored 1n tanks 
or tight drums outside of any building 
until removed from the premises. 

<8> Fire control . Suitable fire-control 
devices. such as small hose or portable 
fire extinguishers, shall be available to lo
cations where fires are Jlkel)· to occur. 
Add1tlonal fire-control equipment may 
be rC()uired where a tank of more than 
50,000 gallons individual capacity con
tains Class I liquids and where an un
usual exposure hazard exists from sur
rounding property. Such additional flre
control equipment shall be sulllcient to 
extinguish a fire In the )argest tank. 

The design and amount of such equip
ment shall be in accordance with ap
proved engineering standards. 

Cg> Service stations-(1) Storage and 
handling-CD General provisions. <a> 
Liquids shall be stored in approved closed 
containers not exceeding 60 gallons ca
pacity, In tanks located underground, in 
tanks in special enclosures as described 
In subdivision <ii> of thls subparagraph, 
or in aboveground tanks as provided for 
ln subparagraphs (4) Cli), (b), <c> and 
Cd) of this paragraph. 

(b) Aboveground tanks, located in an 
adjoining bulk plant, may be connected 
by piping to service station underground 
tanks If, in addition t.o valves at above
ground tanks, a valve ls also in
stalled within control of service station 
personnel. 

<c> Apparatus dispensing Class I liq
uids into the fuel tanks of mot.or ve
hicles of the public shall not be located 
at a bulk plant unless separated by a 
fence or slmllar barrier from the area 1n 
which bulk ooeratlons 9ire conducted. 

<dl {Revoked] 
[ §1910 . 106(g)(l)(i)(d) re
voked at 39 F. R. 9958 , March 
15 , 1974 , effective June 13 , 
1974 .] 

<e > The provisions of Ca> of this sub
division shall not prohibit the dispensing 
of flammable liquids in the open from a 
tank vehicle t.o a motor vehicle. Such 
dispensing shall be permitted provided: 

Cl) The tank vehicle complies with the 
requirements covered in the Standard on 
Tank Vehicles for Flammable Liquids, 
NFPA 385-1966. 

<2) The dispensing ls done on prem
ises not open to the public. 

CJ) I Revoked l 

[§1910 . 106(g ) (l)(i ) (e )(3) 
revoked at 39 f . R. 9958 , 
March 15 , 1974 , effective 
June 13 , 1974 . ] 

<4> The dispensing hose does not ex
ceed 50 feet in length. 
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TABLE U-18--ELU'TRIC•L EQUIPME!'fT llAZARDOt's A REA•-UULlt Pt.u~n <iii> Inside buildings. (a) Exc~p 
where stored in tanks as provided II 
subdivision CU> of this subparagraph, n, 
Class I Uqulds shall be stored within am 
service station building except in clo~e< 
containers of aggregate capacity not ex 
ceeding 60 gallons. One container no, 
exceeding 60 gallons capacity equlppe< 
with an appro·,ed pump is permitted 

Localton 

Tank ~•hide ,rnd IRnk car 1 
L03<.llni: through open domo •••.....•.• 

Loading lhrous:h bottom oonnecttons 
with ;,t111noi;phertc venlfni:. 

Loadln~ lhrous:h close<I domo with 
ntmo,phcrlc , en line. 

l,ojdlng throus:h closed domo with 
vnpor rocove.ry 

llollom loading with vup0r recovery or 
any bottom unloading . 

Drum nnd contnln,r fillln~: 
Outdoors. or Indoors wllh adequate 

v,nlllatlon. 

Ou1,1<.ors. or Indoors with adequalo 
v,nUlalton. 

Tank- Abo9'ground 
Shell. rn:1-. or rool Rnd dike area .. 

\"enl ......... . 

Floating roor •• . . . . • . . . ..... . ....... . 
Pits 

Without mechanical vcnllhlton .•. 

With n1tthankal venlilallcr. .... 

Contoinlng ve1lve.$, ftU.lntr!' or piping. 
and not within a dh•lslon I or 2 
claS<ill•d area. 

PumPS. bl.eders, wlthdr:1wal fillings. 
meters and slmOar devices: 

Indoor; . • . • • • . • . . • . . . . . • . . . .. 

Outdoors .•••..•...•....•.•.•.•.••••• 

Storage and repair garage ror l4nk vehicles .. 

Drainage ditches, separators, Impounding 
ba$lns. 

Garages for other than tank vehicles .•.. 

Outdoor drum storage...... • . . . 

Indoor warabouslng where there ls no 
rtammable llqu1d transfer. 

Omeo and resl rooms ....... ..•.•..•....... 

'IEC Cla<s I 
Group I> 
division 

F.rtM>l or clas9.llcd atta 

I Within 3 feel or edge or dnme, e-rtendlnJ; In all dlroctlon< . 
2 Area hetwcen 3 leel ~nd 5 feel rroin edge"' dome, erkndlnl? 

In all dlr,cUons. 
I \\'\thin 3 lcel or point or .-en1lng lo :,tmosphure ertendlni 

In :.II dlrc<"llons. 
2 Ar"'1 l>rtwoen 3 leol ~nd 6 reet rrom P0lnt or ~•nlln~ 1o 

~1mos1•hcre, ertendlng In all direction, -'.lso ur, lo I>< 
Inches ~hove i:rade within a horltonwl •,diu, of 1/J f,rt 
Crom p0tnt ot lo.,dlng conn,,.:Uon 

1 Within 3 foolof open cn<I ol vent. erton,Jln~ ,n .,It <llroctlon• 

2 Arca betweon 3 leet nnd 5 fl!el from npen end or ,•ont. 
extendlni, In all dlroctlons. Also within 3 fr·cl of cd~o of 
domr, u1cndlng In .,n directions. 

2 Within 3 rcet of point of ,·onno,tlon or both fill ond npor 
ltnes, extcudlng In ~11 dlrec1tnns. 

2 WII hln 3 leol or 1-,lnt of mnne-:Uons c,1<>ndlng In ,It dire,·· 
tlnns. Al<n up lo I~ lnche.s abo,·egrode within, horltorHal 
radius 0110 rcc1 lrom Point or connedlon 

I Within 3 (t'<?l or vent und on opening, Ollrndlng In nil 
tl[rrctlOn). 

2 Ar"" belwcen 3 ree1 and 5 !!'et rrom vent or llll openin1t, 
r,1,n1llng In nil dlrt'Cllons. Also up lo 18 Inch,.. ;,bovt 
floor or gr.idc lrvrl within o horuontul mdlu• or 10 fret 
Crom vent or fill opening 

I Within 3 fort or vrnl and fill opening. •llen,llng In all 
dl~tlons. 

2 Arro between 3 !tot and 5 Cert from nnl or nn Ol)('nlntt, 
extending In alt dl=llon.<. Also up lo lij Inches abov• 
floor or grade h·vel within a horlt.onlal radlu., of 10 CCf'l 
rrom vent or fill opening 

2 Wllhln 10 !rel from shell, ends. or roof of tank Am, lnsld• 
dike< lo lrvrl or top of dlk~. 

I Within S ft'.'<!t or open ,nJ or vent. ntendlng In all dlrectlon"-
2 Area b<•tween s leel nnd 10 feel from op< n •nd of vent, 

ut.endlnit In alt dlrtctlons. 
I Area above lhe re<;I ond within the shell. 

I En lire area wllhln pit If any port Is within a Dln.<lon I or 
2 cla..<;:siJ!•d area. 

2 Entire an-.1 "'lthln pit If any part. b within a Division I or 
2 rla.s<ifted ore:,. 

2 Entlro pit. 

2 Wllhln s rc~t or any edge or ruch deTices, utendln11 In all 
direction•. Aoo up lo 3 feet above noor or gT&de lnel 
within 25 fe,,l horizontally from an)· edge or such de.,lces. 

2 Within 3 ree1 or any f'dge or such dtvlCc<, utendlng In Rll 
dlrl'Ctlol\!I. Also up lo 18 lnchesabove grade lt<'•·I within 10 
feet horliont.ally Crom any cdgeot such devices. 

I AU pits or spor~ below noor level. 
2 Area up to 18 Inch"" abc9e noor or grad• lev•I for entire 

storage or repair garage. 
2 Aro,o up to 18 lnche.< abo~e dllA:h, Yperator or ~<In. Also 

up lo 18 Inches abo98 grade wllhln IS feet hor1iontaUy 
from any edite. 

Ordinary} If there l<any opening lo those. rooms within the .. tenl or an 
outdoor clas<lfi"<I arta. the entire room ,hall t,,; clas.<lfted 

Ordlruuy tho 511me as tho area cla.,sltkatlon al the l)ollnt or tho 
opening. 

Ordinary} II thtre ls any opening to lh= rooms within the extent ol an 
Indoor clas.slfied ar,a, the room shall b<> cla""1/ied the same 

Ordinary a., Uthe wall, curb or partition did nol exist. 

Cb> Class I liquids may be transferred 
from one container to another in lubri
cation or service rooms of a service sta
tion building provided the electrical In· 
stallation compiles with Table H-19 and 
provided that any heating equipment 
complies with subparagraph (6) of thl.! 
paragraph. 

<c> Class II and Class III liquids may 
be stored and dispensed inside service, 
station buildings from tanks of not more 
than 120 gallons capacity each. 

(iv)-Revoked 

( v) Dispensing into portable con
tainers. No delivery of any Class I liquJds 
shall be made into portable containers 
unless the container is constructed of 
metal. has a tight closure with screwed 
or spring cover. and is fitted with a spout 
or so designed that the contents can be 
poured without .spilling. 

<2> Private stations. Service statiow 
not accessible to or open to the public 
do not require an attendant or super
visor Such stations may be used by com• 
merclal, industrial, governmental, or 
manufacturing establishments. 

(3) Dispensing s-ystems-<D Location. 
Dispensing devices at automotive serv
ice stations shall be so located that all 
parts of the vehicle being served will be 
on the premises of the service station. 

(U> Inside location. Approved dispens
ing unlts may be located inside of build· 
ings. The dispensing area shall be sep
arated from other areas in an approved 
manner. The dispensing unit and its 
piping shall be mounted either on a con• 
crete island or protected against collision 
damage by .suitable means and shall be 
located in a position where It cannot be 
struck by a vehicle descending a ramp 
or other slope out of control. The dis

' When classifying the extent or the area, ccnslderallon shall bo ,,.,,n to the fact that tank cars or tank nhlcles penslng area shall be provided with an 
mAY be spoiled at varying.points. There/ore, the ertnmllles or the loeolng or unlooc!.lnc positions shall be used. approved mechanical or gravity ventila• 

<S> The dispensing nozzle ts a listed 
automatic-closing type without a latch
open device. 

tlon system. When dispensing units are 
bustlble liquids may be installed in build.- located below grade, only approved me• 
lngs If properly enclosed. chanlcal ventilation shall be used and the 

entire dispensing area shall be protected 
by an approved automatic sprinkler sys-<I> Class I liquids shall not be stored 

or handled within a building having a 
basement or pit Into whi<-,, flammable 
vapors may travel, unless such area ls 
provided with ventilation designed to pre
vent the accumulation of flammable 
vapors therein. 

<gl Accurate Inventory records shall 
be maintained and reconciled on all Class 
I liquid storage tanks !or possible indica
tion of leakage from tanks or piping. 

<ii> Special enclosures. <a> When In
stallation of tanks In accordance with 
paragraph <bl C3) of this section Is im
practical because of prol)erty or building 
limitations. tanks for flammable or com-
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< b) The enclosure shall be su~stan- tern. ventilating systems shall be elec
tlally llq~id and vaportlght without ttically Interlocked with gasoline dls
backflll. Sides, top, and bottom of the penslng units so that the dispensing units 
enclosure ~hall be ?f rel~forced ~oncrete cannot be operated unless the ventilating 
at least 6 inches thick, with openings for fan motors are energized 
Inspection through the top only Tank · 
connect10ns ~hall be so piped or closed Clil) Emergency power cutotJ. A 
that neither vapors nor liquid can eseape clearly identified and easily accessible 
into the enclosed space. Means shall be switch<es> or a circuit breaker<s> shall 
1,>rovided whereby portable equipment be provided at a location remote from 
may be employed to discharge to the out- dispensing devices. including remote 

. . . pumping systems. to shut off the power to 
side any liqwd or vapors which nught ac- all dispensing devices in the event of an 
cumulate should let.kage occur. emergency. 

(c.-)-Revoked 
Civ) Dispensing units. la) Class I liq

uids shall be transferred from tanks by 

, 

' -' 

I 
• 

' I 

.. 
•• 
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•ans of fixed pumps so designed and 
ulpped as to allow control of the flow 
d to prevent leakage or accidental 
1charge. 
tb> en Only listed devices may be used 
r dispensing Class I liquids. No such 
vice may be used if it shows evidence 
having been dJsmantled. 

121 Every dispensing device for Class 
liquids installed after December 31, 
78. shall contain evidence of listing 
placed that any attempt to dismantle 

e device will result 1n damage to such 
tdence, visible without disassembly 
dismounting of the nozzle. 

d '1 1 .10 (g)(3)(iv}(b}(l) & 

) ddded at 39 F . R. 9959, 
1rch 15, 1974, effective 
ne 13, 197 4. J 
Cc> Class I liquids shall not be dls

.:nsed by pressure from drums, barrels, 
11d ;,;imilar containers. Approved pumps 
uting suction through the top of the 
>ntamer or approved self-closirig fau
·ts shall be used. 
(dl The dispensing units, except those 

ti.ached to containers, shall be mounted 
ther on a concrete island or protected 
:alnst collision damage by suitable 
.eans. 

< v> Remote Pumping systems. 
<al This subdivision shall apply to 
stems !or dispensing Class I liquids 
here such llQUids are transferred from 
orage to Individual or multiple dlspens-
1g units by pumps located elsewhere 
tan at the dispensing units. 
1bl Pumps shall be designed or 

1ulpped so that no part of the system 
111 be subjected to pressures above its 
lowable working pressure. Pumps in
.ailed above grade, outside of buildings, 
1all be located not Jess than 10 feet from 
nes of adjolnJng property which may be 
ullt upon. and not less than 5 feet from 
ny building opening. When an outside 

4~ ump location Is impractical, pumps 
,ay be installed inside of buildings, as 
rovided for dispensers in subdivision 

.. 11 of this subparagraph, or in pits as 
~ rovtded in subdivision <c) of this sub
a: !vision. Pumps sholl be substantially 

nchored and protected against physical 
amage by vehicles. 

<c> Pits for subsurface pumps or pip-
1g manifolds of submersible pumps shall 
1th.stand the external forces to which 
1ey may be subJected without damage 

'(- > the pump, tank, or piping. The pit 
1i ',au be no larger than necessary for ln

lectlon and maintenance and shall be 
rovlded wlth a fltt.ed cover. Ir. 
(dl A control shall be provided that 

Ill permit the pump to operate only 
hen a dispensing nozzle is removed from 
s bracket on the dlSpensing unit and 

the switch on this dispensing unit Is 
manually actuated. This control shall 
also stop the pump when all nozzles 
have been returned to their brackets. 

<el An approved Impact valve, incor
porating a fusible link, designed to close 
automatically in the event of severe im
pact or flre exposure shall be properly 
installed in the dJspenslng supply line at 
the base of each individual dispensing 
device. 

(/) Testing. After the completion or 
the installation, including any paving. 
that section of the pressure piping sys
tem between the pump discharge and 
the connection for the dispensing facility 
shall be tested for at least 30 minutes at 
the maximum operating pressure of the 
system. Such tests shall be repeated at 
5-year intervals thereafter. 

<vi) Delivery nozzles. <a> Hose-nozzle 
valves of either the manual or auto
matic-closing type for dispensing Class I 
liquids Into a fuel tank or into a con
tainer shall be manually held open dur
ing the dispensing operation except as 
provided in subdivision <b> of this 
subdivision. 

<b> On any service station dispenser 
accessible to the public a listed auto-
matic type nozzle with hold-open latch 
Is permitted only when all dispensing or 
Class I liquids Is to be done by the service 
station attendant. 

(bl Where shore location would re
quire excessively long supply lines to dis
pensers, tanks may be installed on a pier 
provided that applicable portions or par
agraph (b l of this section relative to 
spacing, diking, and piping are complied 
with and the quantity so stored does not 
exceed 1,100 gallons aggregate capacity. 

< c > Shore tanks supplying marine serv
ice stations may be located above ground, 
where rock ledges or hJgh water table 
make underground tanks impractical. 

Cd) Where tanks are at an elevation 
which would produce gravity head on the 
dispensing unit, the tank outlet shall be 
equipped with a pressure control valve 
positioned adjacent to and outside the 
tank block valve specified in paragraph 
<b> (2) <Ix> <b> of thJs section, so adjusted 
~hat llquld cannot flow by gravity from 
the tank in case or piping or hose fallure. 

(ill> Piping. (a) Piping between shore 
tanks and dispensing units shall be as 
described in paragraph <c> of this sec
tion, except that, where dispensing 1s 
from a floating structure, .;;uitable lengths 
of oil-resistant flexible hose may be em
ployed between the shore piping and the 
piping on the floating structure as made 
necessary b:y change in water level or 
shoreline. 

(bl A readily accessible valve to shut 
off the supply from shore shall be pro
vided in each pipeline at or near the 
approach to the pier and at the shore 
end of each pipeline adjacent to the point 
where flexible hose iS attached. 

Cc> If the dispensing of Clo.ss I lJqulds 
at a service station available and open to 
the public Is to be done by a person other 
than the service station attendant, the 
nozzle shall be a listed automatic-closing <c> Piping shall be located so as to be 
type without a hold-open latch. protected from physical damage. 

Id) Piping hand1ing Class I liquids 
<vlO [Revoked] shall be grounded to control strav 

[§1910 . 106(g)(3)(vii) revoked currents. · 
at 39 F . R. 9959, March 15, 
1974, effective June 13, 
1974 .] 

l4> Marine service statfons-Ci> Dis
pensing. <a> The dispensing area shall 
be located away from other .structures so 
as to provide room for sz.fe inrre~ and 
egress of craft to be fueled. Dispensing 
units shall in all cases be at l~t 20 
feet !rom any activity involving fixed 
sources of 1gnit1on. 

<b> Dispensing shall be by approved 
dispensing units \\1th or without integral 
pumps and may be located on open piers, 
wharves, or floating docks or on shore 
or on pierl> of the solid flll type. 

cc> Dispensing nozzles shall be auto
matic-closing without a hold-open latch. 'ii' Tanks and pumps. <a> Tanks, and 
pumps not integral with the dispensing 
1.inlt. shall be on shore or on a pier of 
the solid fill type, except as provided in 
subdivisions <bl and (c) of this sub
division. 

(5 l Electrical equipment-<i> Appli
cation. This subparagraph shall apply to 
areas where Class I llqU1ds are stored or 
handled. For areas where Class II or 
Class III liquids are stored or handled 
the electrical equipment may be installed 
in accordance with the provisions of 
Subpart S of this part, for ordinary 
locations. 

CU) All electrical equipment and wir
ing shall be or a type specified by and 
shall be installed In accordance with 
Subpart S of this part. 

<iii> So far as it applies, Table H-19 
shall be used to delineate and classify 
hazardous areas for the purpose of ln
; tallation of electrical equipment under 
normal circumstances. A classified area 
shall not extend beyond an unpierced 
wall, roof, or other solid partition. 

<Iv) The area classifications listed 
shall be based on the assumption that 
the Installation meets the applicable re
quirements of this section in all respects. 

106(g)(5) 
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TABLE H-I0-1'Lt:CT111CAJ. EQOIIWENT flA.Uaooua ARP'A8-Sll\91Ct SunoNS 

Location 
NEC Class l 

Oroup D 
dlvWnn 

Und•rcround IBnt: 
Fill open Inc . ...•....••..•.•...... ...•.•. Any pit. bo• or spaca btlow sndn Jeni, any part or which 

1, within tho Dl•lslon I or 2 cla.illed •-· 
2 Up to 18 lnchas abon Krade lonl within a t,orfzonl81 

radlwi of 10 Itel from a looso ftll <'Oflnnctlon ond within a 
horfr.onlBI radius <,I 6 rru Iron, a light 1111 •~nnncllon. 

I Within 3 leet of op,n end of v•nt, trkndtnr In all dlm:Uon .. 
2 A- betwctn 31~1 and 5 fe,tof opeo end or ••nt. utondlnc 

In all dlrtctlons. 

v,nt-DlschArclns upward .... . ..•. 

D~':"'_r .. . ..•••..•••••.••.•.••.•.• •.• I Any pit. bo• c,r ,paco below grad• leT•I. any part of •hie.II 
h within the Dl•lslon I or Z c!Mslfted ftN"o 

D1,p•nstr •nclo,ura •• ,.............. • •. 

Outdoor ••••..••...•.•••.••••••••.••..•. • 

I Th•• u....., , r .. t vtrllcally abo•• be..- within the •nclosura 
and 18 lnchr..s hor1r.on18l1y In all dlr..:llon,. 

2 Up Lo 18 lncho., above gn1d,, le•d wllhln 20 I.rt horlzonlBIIJ 
ol any eda• or encl0<ul1'. 

Indoor: 
With mechanical nntllatlon... •• . ••• 

With gravity nntllallon .••••.•.••.•.. • 

Rcmolo pum~• •Outdoor •........ ••. •.•••.. 

2 Up to 18 lnchos obon grade or ftoor loTtl within 20 feel 
horfr.onully or any edge of •nclosurt. 

2 Up to tR lnch•s obo•e grad• or noor 1•••1 within 2J leoel 
horlr.ontall)" of nny edge of enclosure. 

I Any pit, bo1 or space below grad• levrl tr l\ny part t. "llhln 
a horfzontnl dt.lan<e of 10 ,~, from nny •dK• of pump. 

2 Within 3 r..,t of any edgo of pump, c1tendin1 In all 11,,..,. 
tlrn,. Al.so up Lo 18 tnrb""' above ~•11dc Ind wtUlln 10 (eel 
horl&Ontally frorn any rdgo of pump. 

Remolt pump-Indoor .•• ••....•.••..•.• . . I Entire orM within any pit 
2 Within 5 feet or any td,• or pump, nt,,ndlng In all dt,...,. 

tlon,. Alsn up Lo 3 (Nlt ahovr /loQr or ,rad, l•.,1 "llhln Z5 
rN>t horlr.ontnlly from any ~,, ol pump 

Lubrication or service room ....•.•...•..•.. I F-nllr11 area within nny pit. 
Z Am, up Lo 18 lnchrs above noor or an1do h·~•I within •nllro 

lubrlcallon room. 

D~nser for Class I LIQulds •...••••... 2 Within 3 fret or on:, nu M dl'l)tnsln point, utrndln, In all 
dlrtellon• 

SpN"lal rnclo<UNI lnsldo buUdlng per l 1910.· 
106 (n (t) (Ill. 

I Entire enclosure. 

Salns, sLorase and rest rooms. . . • .•. • . •. . • Ordinary If thrr~ ls any op•nlng Lo thes,, room• within the <aunt of a 
Division I a=, the entire room !,hall be cla.sslft•d as DI• 
vision I. 

(6> Heating equtpment-<D Conform
cmce. Heating equipment shall be In
stalled as provided In subdivisions <ti> 
through <v) of this subparagraph 

<II> Application. Heating equipment 
may be Installed In the conventional 
manner In an area except as provided 
In subdivisions <Ill), <Iv>, or <v> ot this 
subparagraph. 

<iil> Special room. Heating equipment 
may be installed In a special room sepa
rated from an area classlfled by Table 
H-19 by walls having a fire resistance 
rating of at least 1 hour and without any 
openings In the walls within 8 feet of 
the floor Into an area classified In Table 
H-19. This room shall not be used for 
combustible storage anrl all air for com
bwtlon purposes shall come from outside 
the building. 

<Iv> Work areas. Heating equipment 
wing gas or oil fuel may be Installed In 
the lubrlcaUon. sales, or service room 
where there Is no dispensing or trans
ferring of Class I liquids provided the 
bottom of the combustion chamber ls at 
least 18 inches above ·the floor and the 
heating equipment Is protected from 
physical damage by vehicles. Heatlng 
equipment using gas or oil fuel listed 
for use in garages may be Installed In 
the lubrication or service room where 
Class I liquids are dispensed prov•ded the 
equipment ls Installed at least 8 feet 
a.hove the floor. 

<v> Electric heat. Electrical heating 
equipment shall conform to subpara
graph <5) of this paragraph. 

106(g)(6) 

('I> Dratnuoe and waste dtsvosal. 
Provision shall be made 1n the area 
where Class I liquids are dispensed to 
prevent spilled liquids from flowing into 
the Interior of service station buildings. 
Such provision may be by grading drive
ways. raising door sllls, or other equally 
effective means. Crankcase drainlngs and 
flammable or combustible liquids shall 
not be dumped Into sewers but shall be 
stored In t.a.nks or drums outside of any 
building until removed from the 
premises. 

(8) Sources of ignition. In addition to 
the previous restrictions of this para
graph. the following shall apply· There · 
shall be no smoking or open tlnmes In 
the areas ui-ed for fueling . servicing fuel 
systems tor Internal combustion engines. 
receiving or dispensing of flammable or 
combustible liquids. Conspicuous and 
legible signs prohibiting smoking shall 
be po~ted within sight of the customer 
being sen·ed . The motors of all equip
ment being fueled shall be shut off dur
ing the fueling operation 

•!l> Fire control. Each service station 
sha11 be provldcp with at least one fire 
extinguisher having a minimum ap
proved classlfkation of 6 B, C located so 
that an extinguisher will be within 75 
feet of each pump, dispenser. under
ground tlll pipe opening, and lubrica
tion or service room. 

<h> Processing planu-< 1 > Scope. 
This paragraph shall apply to those 
plants or buildings which contam chem
ical operations such as oxidation. re-

duct1<1n, halogenauon. hydrogenalbn 
alkylntlon. polymerization. and othe 
rltemical proC'esses but shall not appl 
lo chemical plants. refineries or dl~lill· 
cries. 

121 Location-Ci> Classification. Thr 
location of each processing vessel shal 
be based upon Its flammable or cont• 
bust1ble liquid capacity 
[§l it', . l ! (h)(2)(i) d

rr, •l)(lt->,j dt 43 r . R . !1<)71t7 

Octvber 24 , 1g1s .J 

T Alli.& II ·.»-Revoked 

(11)-Rnoked 

' 

, 31 Processing building-<!> Con
struct inn. <al Processing buildings shall 
be of the-resistance or noncombusub:e 
construction. except heavy tlmber con
struction with load-bearing walls may 
be permitted for plants utilizing only 
st.able Class II or Class IlI liquids. Ex• 
cept as provided In subparagraph ,21 <II) 
of thl.s paragraph or ln the case of 
explosion resistant walls used in con
junction with explosion relieving faclll
ttes, see subparagraph <3 l <iv> of thls 
paragraph, load-bearing walls are pro
hibited. Buildings shall be without base
ments or covered pits. 

<bl Areas shall have adequate exit 
facllllle!I arranged to prevent occupants 
from being trapped in the event of fire. 
Exits shall :1ot be exposed by the drain
age facilities described in subdJvision 
1 ii l of this subparagraph. 

, Ii l Drtiinaoe. <a> Emergency drain
age systems shall be provided to direct 
flammable or combustible liquid leak
age and fire protection water to a safe 
location. This may require curbs, scup
pers. or special drainage systems to con
trol the spread of fire, see paragraph 
<b1 •2> <vii> <b> of this section. 

, b I Emergency drainage systems, If 
connected to public sewers or discharged 
into public waterways. shall be equipped 
with traps or separators. 

(c)-Revoked 

<Ill> Ventilation. <a> Enclosed proc
essing buildings shall be ventilated at • 
rate or not less than 1 cubic toot per 
minute per square root of solid floor 
area. This shall be accomplished by 
natural or mechanical ventllatlon with 
discharge or exhaust to a safe location 
out..~lde of the building. Provision shall 
be made for Introduction of makeup air 
In such a manner as not to short circuit 
the ventilation. Ventilation shall be 
arranged to Include all floor areas or pits 
where flammable vapors may collect. 

<bl Equtpment used In a building and 
the ventilation of the building shall be 
designed so as to limit flammable vapor
air mixtures under normal operating 
conditions to the Interior of equipment, 
and to not more than 5 feet from equip
ment which exposes Class I liquids to the 
air. Examples of such equipment are 
dispensing stations, open centrifuges, 
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.e and frame filters, open vacuum 
•rs. and surfaces of open equipment. 
,v) Explosion relief. Areas where 
ss IA or unstable liquids are processed 
ll have explosion veAting through 
,,r more of the following methods: 

!I> Open air construction. 
b> Lightweight walls and roof. 
c l Lightweight wall panels and roof 
ches. 
:!> Windows of explosion venting 
e 
4> 1,fquid handling-(1> Storage. <a) 
? storage of flammable or combustible 
1lds In tanks shall be tn accordance 
h the applicable provisions of para
ph <b> of this section. 
b > If the storage of flammable or 
1bustlble liquids in outside above
und or underground tanks ts not 
cUcal because of temperature or pro
·tlon considerations, tanks may be 
m!ited Inside of buildings or struc
es in accordance with the applicable 
,visions of paragraph (b) ot this 
tlon. 
c) Storage tanks Inside of buildings 
,ll be permitted only In areas at or 
,ve grade which have adequate drain
' and are separated from the process-

area by construction ha,1ng a fire 
!stance rating of at least 2 hours. 
d> The storage of flammable or com
;tlble liquids In containers shall be in 
ordance with the applicable provi
ns of paragraph <d) of this section. 

U> Piping, valves, and fl,ttings. Ca > 
>ing, valves. and fittings shall be in 
:ordance with paragraph (c) of this 
tlon. 

1b) Approved flexible connectors may 
used where vibration exists or where 

-quent movement ls necessary. Ap-
1ved hose may be used at transfer 
1Uons. 
Cc> Piping containing. flammable or 
mbustible liquids shall be Identified. 

CUI) Transfer. <a> The transfer of 
ge quantities of flammable or com
stlble liquids shall be through piping 
means of pumps or water dlsplace

' nt. Except as required in proc~ 
utpment, gravity flow shall not be 
ed. The use of compressed air as ~ 
insferring medium is prohibited. 
<b> Positive displacement pumps shall 

provided with pressure relief dis
arging back to the tank or to pump 
ction . 

exposures Indicate a need, constderatloll 
shall be given to providing protection by 
one or more of the above means. 

(5) ' Tank vehicle and tank car loading 
and unloading. Tank vehicle and tank 
car loading or unloading facilities shall 
be separated from aboveground tanks, 
warehouses, other plant buildings, . or 
nearest line of adjoining property which 
may be built upon by a distance of 25 
feet for Class I liquids and 15 feet for 
ci~c:s II and Class m ltquids measured 
from the nearest position of any fill 
stem. Buildings for pumps or shelters for 
personnel may be a part of the facility. 
Operations of the facility shall comply 
with the appropriate portions of para
graph <O <3> of this section. 

<6) Fire control-<i> Portable extin
guishers. Approved portable fire extin
guishers of appropriate size, type, and 
nun1ber shall be provided. 

Ciil Other controls. Where the special 
hazards of operation or exposure indi
cate a need, the following fire control 
provision shall be provided. 

<a> A reliable water supply shall be 
available in pressure and quantity ade
quate to meet the probable fire demands. 

(b) Hydrants shall be provided In 
accordance with accepted good practice. 

<c> Hose connected to a source of 
water shall be installed so that all vessels, 
pumps, and other equipment containing 
flammable or combustible liquids can be 
reached with at least one hose stream. 
Nozzles that are capable of discharging a 
,vater spray shall be provided. 

<d> Processing plants shall be pro
tected by an approved automatic sprin
kler system or equivalent extinguishing 
system. If special extingulshtng systems 
including but not limited to those em
ploying foam, carbon dioxide, or dry 
chemical are provided, approved equip
ment shall be used and Installed In an 
approved manner. 

OU> Alarm svstems. An approved 
meaus for prompt notification of fire to 
those within ~he plant and nny public 
fire department available shall be 
provided. It may be advisable to connect 
the plant system with the public system 
where public fire alarm system is 
ava.Uable. 

<Iv) Equipment. <a> Equipment shall 
designed and arranged to prevent the 

(iv> Maintenance. All plant fire pro
tection facilities shall be adequately 
maintained and periodically Inspected 
and tested to make sure they are always 
in satisfactory operating condition and 
that they will serve their purpose ln time 
of emergency. 

<7> Sources of tgnttton--<D General. 

and container are electrically Intercon
nected. Where the metalllc floorplate on 
which the container stands while filling 
is electrically connected to the fill stem 
or where the fill stem ls bonded to the 
container during filling operations by 
means of a bond wire, the provisions of 
this section shall be deemed to have been 
complied with. 

<Ii> Maintenance and repair. Ca) 
When necessary to do maintenance work 
in a flammable or combustible liqUld 
processing area, the work shall be au
thorized by a responsible representative 
of the employer. 

<b> Hpt work, such as welding or cut
ting operations, use of spark-produrlng 
power tools, and chipping operations 
shall be permitted only under :;upervislon 
of an individual In responsible charge 
who shall make an Inspection ff the area 
to be sure that it is safe tor tne work to 
be done and that safe procedures will be 
followed for the work specified. 

(Iii> Electrical. <a> All electrical wir
ing and eq\llpment within storage or 
processing areas shall be Installed in ac
cordance with nation'l.llY recognized 
good practice. 

(b) Locations where flammable vapor
air mixtures may exist under normal 
operations shall be classified Class I, 
Division 1 according to the requirements 
of Subpart S of this part. For those 
pieces of equipment installed in accord
ance with subparagraph (3)(Ul> (b) of 
this paragraph, the Division 1 area. shall 
extend 5 feet in all directions from all 
points of vapor liberation. All areas 
within pits shall be classlfted Division 1 
If any pa.rt of the pit is within a Division 
1 or 2 classified area, unless the pit is 
provided with mechanical ventilation. 

<c> Locations where flammable.vapor
air mixtures may exist under abnormal 
conditions and for a distance beyond 
Division 1 locations shall be classttled 
Division 2 according to the requirement., 
of Subpart S of this Part. These locations 
include an area withln 20 feet horizon
tally, 3 feet vertically beyond a Division 1 
area, and up to 3 feet above floor or gradP 
level within 25 feet, lt Indoors, or 10 
feet if outdoors, from any pump, bleeder, 
withdrawal fitting, meter, or stm1lar de
vice handling Class I llqUlds. Pits pro
vided with adequate mechanical ventila
tion within a Division 1 or 2 area shall be 
classlfled Division 2. If Class II or Class 
III llqUlds only are handled. then ordi
nary electrical equtpment Is satisfactory 
though care r.hall be used in locating 
electrical apparatus to prevent hot metal 
from falling into open equtpment. 

1lntentional escape of liquids and va
trs and to minimize the quantity escap
g In the event of accidental release. 

· <b> Where the vapor space of equip
nl Pnt 1s usually within the flammable 
lit nge, the probability ot explosion dam

·e to the equipment can be limited by 
ertlng, by providing an explosion sup
et-slon system, or by designing the 
uipment to contain the peak explo
>n pressure which may be modified by 
plosion rellef. Where the special haz
ds of operation, sources of ignition, or 

<a> Precautions shall be taken to prevent 
the ignition of flammable vapors. Sources 
of Ignition include but a.re not limited 
to open flames; lightning; smoking; cut
ting and welding; hot surfaces; frictional 
heat; static, electrical, and mechanical 
sparks; spontaneous ignition, Including 
heat-producing chemical reactions; and 
radiant heat. 

Cd) Where the provisions of <a>, (b), 
and Ccl, of this subdivision OU> require 
the Installation of explosion-proof equtp
ment. ordinary electrical equipment in
cluding switchgear may be used 1f in
stalled in a room or enclosure which ls 
maintained under positive pressure with 
respect to the hazardous area. Ventila
tion makeup air shall be uncontaminated 
by flammable vapors 

<8l Housekeeping-<!) General. Main
tenance and operating pract1cPs shall be 

<b> Class I liquids shall not be dis
pensed Into containers, unless the nozzle 

106(h)(8) 
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In accord'lnce with est11bllst1ed proce
dure~ which wlll tend to control leakage 
nnd prevent the accidental e.--capc of 
flammable or com!Justlble liquids. Srit' is 
shall be cleaned up promptly. 
- <Ill Access. Adequate aisles sha?I be 

mnlntalned for unobstructed movement 
of personnel and so that fire prot"ctlon 
equipment can be brought to bear on nuy 
part o! the processing equipment 

<Ill) Waste and residues. Combustible 
waste material and residues In a bulld
ing or operating area shall be kept to a 
minimum. stored In closed metal waste 
cans, and disposed of dally 

<iv) Clear zone. Ground area around 
buildlngs and operating areas shall be 
kept free of tall grass, weeds, trash, or 
other combustible materials. 

< D Re{tnerles, chemical plants, and 
distilleries-0 > Storage tanks. Flam
mable or combustlle llqulds shall be 
stored In tanks, In containers, or In port
able tanks. Tanks shall be installed In 
accordance with paragraph (b) of this 
section. Tanks for the storage of flam
mable or combustlle liquids In tank 
farms and in locations other than process 
areas shall be located In accol'dance with 
paragraph (b) (2> (1) and <11) of this 
section . 

(2) Wharves. Wharves handling flam
mable or combustible liquids shall be In 
accordance with paragraph (f) <4) of 
this section. 

<3> Fired and unfired pressure ves
sels- 1 i Fired, vessels. Fired pressure 
vessels shall be constructed in accordance 
with the Code for Fired Pressure Vessels, 
Section I of the ASME Boiler and Pres
sure Vessel Code-1968. 

<Iii Unfired vessels shall be constructed 
in accordance with the Code for Unfired 
Pre.-;sure Vessels, Section VII! of the 
ASME Boiler and Pressure Vessel Code-
I 968. 

<4> Location of process units. Process 
unlt.s shall be located so that they are 
acce::sible from at least one side tor the 
purpose of fire control. 
[§1910 . 106(i)(4) amended at 
43 F . R. 49747, October 24 , 
1978 . ] 

<5> Fire control-<D Portnble equtp
"t('nt. Portable fire extlntulshment and 
contr(1I equipment ,-h1;1.ll be provided In 
-.uch quAntltlcs and types a~ are n~edec! 
fnr the ~pecial ha,,ards of operall•Jn and 
storar:e. 

<II> Water supplv. \Vator shall he nvall
able In volume and at adequate pressure 
to supply water hose s treams. roam pro
ducing equipment, automatic sprinklers. 
or water spray systems as the need ls 
Indicated by the special hazards of 
operation and storage. 

<Iii) Special equipment. Special extin
guishing equipment such as th~t •1tlllzlng 
foam, Inert gas, or dry chemical shall 
be provided as the need 1s indicated by 
the special hazards of operation and 
storage. 

<J> Scope. This section applies to the 
handling, storage, and use of flammable 

106(i)(l) 

and combustible llqutds with a flash 
point below 200· F. ThJs section does not 
apply to : 

<l> Bulk transportation of fle.mmable 
and combustible liquids : 

(2> Storage, handling, and use of fuel 
oil tanks and containers connected with 
oil burning equlpment; 

13 ) Storage o! flammable and com
bustible liquids on !arms. 

<4 l Liquids without flashpoints that 
may be flammable under ~-ome condi
tions. such as certain halogenated hydro
carbons and mixtures containing halo
genated hydrocarbons: 

15 > Mists , sprays. or foams, except 
flammable aerosols covered in paragraph 
< d I of this section; or 

16 > Installations made in accordance 
with requirements o! the following 
standards· 

rt l National F'1re Protection Associa
tion S tandard !or Drycleaning Planl.s. 
NFPA No. 32-1970: 

<ii l National Fire Protection Associa
tion Stnnd11rd for the Manufacture o! 
Org'inic Coatings. NPPA No J'i-1970. 

•ui National Fire Protection A~-~ocla
tion Standard for Solvent F:-Xlraction 
Plants. NF'PA No 36-1967. or 

<1v> National Fire Protection Associa
tion Standard for the Installation and 
U:.e of Stationary Combustion Engines 
and Gas Turbines. NFPA No 37-1970 

§ 1 ?10. 107 Spray fini•hin,: 11•inc fl r m 
mnbl, ond •·omln"t ihl<' 111ntrriol•. 

<al D e/i11ifions am,lical>lc to this S('C

lil)n-< l l Aer11lrrl solirl po1cders AC'rated 
nowJr-rs shall mcnn any powdl· rcd ma
ll'rinl used as n coatin~ material wluch 
shall he fluidized within a container by 
passinit air uniformly from below. It is 
e<>mmon practice lo fluid ize such ma
terials to form n fluiciized powder bed 
and then dip the part, to be coated Into 
the bed in a manner similar 'to thnt used 
In liquid dipping. Such beds are also 
used as sources for powder spray 
operations. 

<2> Spravlng area. Any area In which 
dangerous quantities o! flammable va
pors or mists. or combustible residues, 
dusts, or deposits are present due to the 
operation ot spr11.y!ng processes. 

<3> Sprav booth.. A power-ventilated 
structure provided to enclose or accom
modate a spraying operation to confine 
and limit the escape of spray, vapor, and 
residue, and to safely conduct or direct 
them to an exhaust system. 

<4> Waterwash. swav booth. A spray 
booth equipped with a water washing 
system designed to minimize dusts or res
idues entering exhaust ducts and to per
mit the recovery of overspray finishing 
material. 

(5) Dry spra11 booth. A spray booth 
not equipped with a water washing sys
tem as described in subparagraph <4> of 
this paragraph. A dry spray booth may 
be equipped with Cl> d!strlbutlon or baf
fle plates to promote an even flow of air 
through the booth or cause the depaslt 
of overspray before It enters the exhaust 
duct: or Iii> overspray dry tilters to min-

lmlze dusts: or <111> overspray dry tilt 
to mlnim11e dusts or residues enten 
exhaust ducts , vr <lvl overspray dry 
ter rolls designed to minimize dusts 
rl'sidues entering exhaust ducts; or t 

where dry powders arc being sprav 
\\ ilh powd1.:r collection systP.ms w 1 
ranged m the exhaust to capture ov, 
sprayed material. 

161 Fluidized bed A container holdi 
powder coating material which is aerat 
from below so a.:; to form an air-s1, 
ported expanded cloud of such mater 
through which the preheated object 
be coated is immersed and transport 

7 > ElPctrostatic fluidized bed A c1 
tamer holding powder coating mater 
·.\·hich 1s aerated f rom below so as to fo: 
an air supported expanded cloud of su • I! 
material which. is electrically charg 
with a charge opposite to the charge 
tlle obJcct to be coaled: such object 
tran~port.ed ~h1ough the container i1 
mcd1a'.cly above the charged and acrat 
materials in order to be coated. 

(8) Approv.:d. Shall mean approv 
nnd listed by the following nationa 
rccot;nized testing lnboratorics u,.:Jc 
wril,..rs Laborato11es, Inc.; Factory M 
tual En!{meering Corp. 

191 Listed, See• approved" m § 1910 I 
1a1 181 

<b> Spray booths-<1> Constructic 
Spray booths shall be substantially co 
stru<:ted o! steel, securely and rlglt ,i 
supported, or of concrete or moson 
except that aluminum or other SU 
stantlal noncombustible material m 
be used for intermittent or low volur · · 
spraying. Spray booths shall be design 
to sweep air currents toward the exhau • 
outret. t 
[§1910 .lO?(b)(l) amended a·~ 
19 F . R. 9959, March 15, 19' 4 
--effective June 13, 1974 . 

<2> Interiors. The Interior surfaces It. 
spray booths shall be smooth and co b, · 
tinuous without edges and other'lll1se d It 
signed to prevent pocketing of residu 
and facilitate cleaning and washl1 •. 
without Injury. .-

<3> Floors. The floor surface of a spr1 ►· 
booth and operator·s working area, 
combustible, shall be covered with no1 b 
combustible material of such charact "' 
as to facilitate the sate cle.aning and r II·. 
moval of residues. p .", 

( 4 ) Distribution or batfle f)latu. Di I 11 
trlbuUon or baffle _plates. 1.f l.nStalled Ii 
promote an even flow of air through tJ ftJ 
booth or cause the deposit of overspr1 ;~:.i 
before It. enters the exhaust duct, shl 1o.." 
be of noncombustible material and rea1o ,-,b. 
Uy removable or accessible on both std ij 

for cleaning. Such plates shall not I 
1

_' 
located In exhaust ducts. 

11
. 

<5> Dry t11pe overspray coUectors • • · 
< e:rhaust air ftlters >. In conventional dt 11. 
type spray booths, overspray dry ftlte •· · 
or flit.er rolls, lf Installed. shall confor l' 
to the following: 11 
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The spraying operattons except 
' rostatic spraying operations shall be 

eslgned, Installed and maintained 
the average air velocity over the 
!ace of the booth <or booth cross• 

on during spraying operation-;> shall 
ot Jess than 100 linear feet per min

Electrostatic spraying operations 
be conducted with an air velocity 
the open face of the boqth of not 

than 60 linear feet per minute, or 
•. depending on the volwne of the 
hlng material being applied and its 
mabllity and explosion characteris
Vlslble gauges or audible alarm or 

;ure activated devices shall be in
ed to indicate or lnsw-e that the re
~d air velocity Is maintained. Dry 
v booths equipped wlth a filter roll 
h Is automatically advanced when 
Llr velocity Is reduced to that speci
in this subdivision should be ar

ed to cause shutdown of spraying 
atlons if the filter roll fails to ad-

tltion or wall as to reduce the danger 
from juxtaposition of hazardous opera
tions. See also paragraph <c> < 1 > of this 
sect\on. 

(9) Cleaning. Spray booths shall be so 
installed that all portions are readily 
accessible for clearung. A clear space of 
not less than 3 feet on all sides shall be 
kept free from storage or combustible 
construction. 

(10) Illumination. When spraying 
areas are illuminated through . glass 
panels or other tra.nsparent materials, 
oniy fLXed lighting units shall be used as 
a source of illumination. Panels ·shall 
e!Iectlvely isolate the spraying area 
from the area 1n which the lighting unit 
is located, and shall be of a noncombus
tible material of such a nature or so 
·protected that breakage will be unlikely. 
Panels shall be so arranged that normal 
accumulations of residue on the exposed 
surface o! the panel will not be raised 
to a dangerous temperatw-e by radiation 
or conduction from the source of 

,otherwise conform to the provisions of 
subpart S of this part, for Class I, Divi
sion 1, Hazardous Locations. Electrical 
wiring, motors, and other equipment out
side of but within twenty (20) feet of any 
spraying area. and not separated there
from by partitions, shall not produce 
sparks under normal operating condi
tions and shall otherwise conform to the 
provisions o! subpart S o! this part !or 
Class I, Division 2 Hazardous Locations. 

(7) Lamps. Electric lamps outside o!, 
but within twenty (20) feet of any 
spraying area. and not separated there
from by a partition, shall be total)y en
closed to prevent the falling o! hot par
ticles and shall be protected from me
chanical injury by suitable guards or by. 
location. 

(8) Portable lamps. Portable electric 
lamps shall not be used 1n any spraying 
area during spraying operations. Port
able electric lamps, if used during clean
Ing or repairing operations, shall be of 
the type approved tor hazardous Class 
I locations. 

e ~utomatically. Maintenance pro
res should be established to llSSUJ'e 
u:lng filter pads before excessive re
tlon to airflow occurs. Filter pads 
ld ue inspected after each period of 
Lnd clogged filter pads discarded and 
iced Filter rolls shall be inspected 
osure proper replacement of filter 
ia. 

· illumination. (9) Groundtng. <1> All metal parts ot 

> All discarded filter pads and filter 
shall be immediately removed to a 
well-detached location or placed in 

tter-filled metal container and dis
d of at the close of the day's opera-

unless maintained completely in 
·r. 
t> Toe location of filters in a spray 
h shall be so as to not reduce the 
tlve booth enclosure of the articles 
g sprayed. 
n Space within the spray booth on 
downstream and upstream sides of 
rs shall be protected with approved 
matte sprinklers. 
> Filters or filter rolls shall not be 

when aoplylng a spray material 
v to be highly susceptible to spon
ous heating and Ignition. 
ti Clean filters or filter rolls shall 
oncombustlble or of a type havlng 'a 
bustiblllty hot in excess of class 2 
rs as listed by Underwriters' Labora-
es, Inc. Filters and filter rolls shall 
be alternately used for different types 
oatlng materials, where the combi
on of materials may be conducive to 
'\taneous Ignition. See also paragraph 
6) o! this section. 

n Frontal area. Each spray booth 
Ing a frontal area larger than 9 
lre feet shall have a metal deflector 
urtaln not less than 2 ½ inches deep 
ailed at the upper outer edge of the 
ih over the opening. 
r > Conveyors. Whei;e conveyors are 
lnged to carry work into or out of 
tY booths, the openin~s therefor shall 
.s small as practical. 
n Separation oJ operations. Each 
lY booth shall be se:,arated from 
•r operations by not less than 3 feet, 
•"J a greater distance. or by $1lCh pa r-

Cc) Electrical and other sources of spray booths, exhaust ducts, and piping 
fgnition--<1> Conformance. All electrical systems conveying flammable or com
equipment, open flames and other bustlble liquids or aerated solids sh!lll 
sources of Ignition shall conform to the be properly electrically grounded in an 
requirements of this paragraph, except effective and permanent manner. 
as follows: CID "Airless" high-fluid pressure spray 

en Electrostatic apparatus shall con• guns and any conductive obJect being 
form to the requirements of paragraphs sprayed should be properly electric-ally 
<h > and <1) of this section; grounded. 

<11> Drying, curing, and fusion appa- Cd> ventilatlon--<1> Conformance. 
ratus shall conform to the requirements Ventilating and exhaust systems shall 
of paragraph <J> o! this section; be in accordance with the Standard for 

<ill> Automobile undercoating spray Blower and Exhaust Systems for Vapor 
operations in garages shall conform to Removal, NFPA No. 91-1961, where ap
the requirements of paragraph <k> of plicable and sball also conform to the 
this section. provisions of this section. 

<Iv> Powder coating equipment shal! (2) General. All spro.ylng areas shall 
conform to the requirements of para- be provided with mechanical ventilation 
graph < 1 > of this section, adequate to remove flammable vapors. 

(2) Minimum separatiCln. There shall · mists. or powders to a safe location and 
b~ no open flame or spark producing to confine and control combustible resi
equlpment in any spraying area nor dues so that life is not endangered. 
within 20 feet thereof, unless separated Mechanical ventilation shall be kept in 
by a partition. operation at all times while spraying 

<3> Hot surfaces. Space-heating ap- operations are being conducted and for 
pliances, steamplpes, or hot surfaces shall a sufficient time thereafter to allow 
not be located In a spraying area where vapors from drying coated articles and · 
deposits of combustible residues may drving finishing material residue to be 
readily accumulate. exhausted. 

<4> Wiring conformance. Electrical [ §l910 . 107 (d)(2 ) a mended at 
wh1ng and equipment shall conform to 
the provisions of this paragraph and 39 F . R. 9959 , March 15 , 1974 
shall otherwise be in accordance with - - effective June 13 , 1974 . J 
subpart S or this part. 

<5> Combustible residues, areas. Un- (3) Independent exhaust. Each spray 
less specifically approved for locations booth shall have an independent exhaust 
containing both deposits of readily ignlt- duct system discharging to the exterior 
able residue and explosive vapors, there of the building. except that multiple 
shall be no electrical equipment in any cabinet spray booths In which Identical 
spraying area, whereon deposits or com- spray finishing material Is used with a 
bustible residues may readily accumu- combined frontal area of not more than 
late, except wiring in rigid conduit or in 18 square feet may have a common ex
'boxes or fittings containing no taps, baust. If more than one fan serves one 
splices, or terminal connections. booth, all fans shall be so Interconnected 

C6> Wiring type approved. Electrical that one fan cannot operate without all 
wiring and equipment not subject to de- fans being operated. 
posits of combustible residues but located C4) Fan-rotatfnu element. Toe tan
in a spraying area as herein defined shall rotating element shall be nonferrous or 
be or explosion-proof type approved for nonsparking or the casing shall consist 
Class I, group D locations and shall of or be lined with such material. There 

107(d)(4) 
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shall be ample clearance between the 
fan-rotating element and the fan casing 
to avoid a fire by frlctlon, necessary 
allowance being made for ordinary ex
pansion and loading to prevent contact 
between moving parts and the duct or 
fan housing. Fan blades shall be mounted 
on a shaft sufflclenUy heayy to main
tain perfect allgnment even when the 
blades o! the !an are heavily loaded, the 
shaft preferably to have bearings outside 
the duct and booth. All bearings shall 
be of the self-lubrlcatlng type, or lubri
cated from the outside duct. 

C5) Electric motors. Electric motors 
driving exhaust fans shall not be placed 
inside booths or ducts. See also para
graph <c> of this section. 

<6> Belts. Belts shall not enter the 
duct or booth unless the belt and pulley 
within the duct or booth are thoroughly 
enclosed. 

<7> Exhaust ducts. Exhaust ducts 
shall be constructed of steel and shall 
be substantially supported. Exhaust 
ducts without dampers are preferred; 
however, 1! dampers are Installed, they 
shall be maintained so that they will 
be In a full open position at all times 
the ventilating system ls In operation. 

<l> Exhaust ducts shall be protected 
against mechanical damage and have 
a clearance from unprotected combus
tible construction or other combustible 
material of not less than 18 Inches. 

(11) If combustible construction ls 
provided with the following protecUon 
applled to alJ surfaces within 18 inches, 
clearances may be reduced to the dis
tances lndlcated: 
{a) 28-gage sheet metal on ¼-l.ncb 12 Inches. 

asbest.os mill boa.rd. 
(b) 28-gnge sheet metol OD ¾-Inch O Inches. 

n.sbestoe mm board spaced out 1 
Inch oD Doncombwt.lble apacere, 

(CJ 22-gage sheet metal OD 1-lnch 3 Inches. 
rockwooJ batta relntorced with 
wire mesh or the equivalent. 

(dJ Where ducts are protected 
with an approved automatic 
sprinkler system, properly 
maintained, the cleMance n
qulred In subdivision (IJ or tb18 
subparagraph may be reduced to 
6 lncbes. 

C8> Discharge clearance. Unless the 
spray booth exhaust duct termlnal ls 
from a water-wash spray booth, the 
terminal discharge point shall be not 
less than 6 feet from any combustible 
exterior wall or roof nor discharge in 
the direction of any combustible con
struction or unprotected opening lP any 
noncombustible exterior wall within 26 
feet. 

(9) Air exhaust. Alr exhaust from 
spray operations shall not be directed 
so that It wlll contaminate makeup air 
being introduced into the spraying area 
or other ventilating Intakes. nor dlrected 
so as to create a nuisance. Alr exhausted 
from spray operations shall not be 
{'eCircuJated. 

00) Access d.oors. When necessary to 
facllltate cleaning, exhaust ducts shall 
be provided wlth an ample number or 
M:cess doors. 

107(d)(5) 

<lll Room intake.,. Air Intake open
ings to rooms contalnJng spray flnJshJng 
operations shall be adequate for the 
efficient operation of exhaust fans and 
shall be so located as to mlnlml.ze the 
creation of dead air pockets. 

(12) Drying spaces. Freshly sprayed 
articles shall be dried onJy In ~pa.ces pro
vided wlth adequate ventilation to pre
vent the formation of explosive vapors. 
In the event adequat.c and relJable ven
tilation ls not provided such drying 
spaces shall be consldt'red a spraying 
area. See also paragraph < j > of this 
section 

(e) Flammable and comb~tible 11-
quids~torage and handling-( 1) Con
formance. The storage of flammable or 
combustible liquids in connection with 
spraying operations shall ce>nform to the 
requiren1ents of § 1910 106, where appll
cable. 

<2> Quantity. The quantity of flam
mable or combustible liquids kept In the 
vicinJty of spraying operations shall be 
the minimum required for operations and 
should ordlnarlly not exceed a supply 
for 1 day or one shift. Bulk storage of 
portable containers of flammable or com
bustible liquids shall be In a separnte, 
constructed building detached from 
other important buildings or cut off in a 
standard manner. 

(3) Containers. Original closed con
talners, approved portable tanks, ap
proved safety cans or a properly arranged 
system of piping shall be used for bring
ing flammable or combustible liquids into 
spray finlsWng room. Open or glass con
tainers shall not be used. 

(4) Transferring liquids, Except as 
provided 1n subparagraph <5> of this 
paragraph the withdrawal of flammable 
and combustible liquids from containers 
having a capacity of greater thar 60 gal
lons shall be by approved pumps. The 
withdrawal of flammable or combustible 
ltqulds from containers and the ftlllng 
of containers, lncludlng Portable mixing 
tanks, shall be done only In a suitable 
mixing room or 1n a spraying area when 
the ventilating system is 1n operation. 
Adequate precautions shall be taken to 
protect against llquld spillage and 
sources of 1im.lt1on. 

(5) S1)'Taying containers. Containers 
suppiylng spray nozzles shall be of closed 
type or provided with metal covers kept 
closed. Containers not resting on floors 
sha.11 be on metal supports or suspended 
by wire cables. Containers supplying 
spray nozzles by gravity flow shall not 
exceed 10 gallons capacity. Ortgtnal ship
ping containers shall not be subject to 
air pressure for supplying spray nozzles. 
Containers under air pressure supplying 
spray nozzles shall be of limited capacity, 
not exceeding that necessary for 1 day•~ 
operation; shall be lieslgned and ap
proved tor such use; shall be provided 
with a visible pressure gage; and shall 
be provided with a relief valve set to 
operate In conformance with the require
ments or the Code for Un1lred Pressure 
Vessels, Section VIlI of the ASME Boller 

and Pressure Vessel Code-1968. Cc 
tainers under a.Ir pressure supply! 
spray nozzles, a.Ir-storage tanb a 
coolers shall conform to the staod&J 
of the Code for Unffred Pressu.re Ves.w, 
Section VIlI o! the ASME Boller a. 
Pressure Vessel Code-1968 for comtn 
tlon. tests, and maintenance. 

<6i Pipes and hoses. <i> All contain, 
or piping to which l.s attached a hose lf
fleXlble connection shall be provided w
a shutoff valve at the connection. Su 
valves shall be kept shut when spra)1 
operations are not being conducted. 

, ii, When a pump is used to delr 
products, automatic means shall be p: 
vided to prevent pressure In ex("t!$.1 
the design working pressure of ace, 
sories, piping, and hose. ' 

<Ui> All pressure hose and coupllr 
shall be inspected at regular lnterv 
appropriate to this service. The hose a 
coupllngs shall be tested with the h< • 
extended, and using the "inservice mai 111 
mum operating pressures." Any he 
showing material deteriorations, signs 
leakage, or weakness In Its carcass or 
the coupllngs, shall be withdrawn rrc 
service and repaired or dlscarded. II 

11v, Piping systems conveying flBI 
mable or combustible llquids shall be 
steel or other material having compar 
ble properties of resistance to heat 11 
physical dam.age. Piping systems shall 
properly bonded and grounded. ,i 

c 7 > Spray liquid heaters. Electricll 
powered spray liquid heat.crs shall be• 
proved and listed for the specific local!< 
1n which used <see paragraph <c) of U 
section>. Heaters shall not be located 
spray booths nor other locations subje 
to the accumulation of deposits or cor 
bustlble residue. Agitators, lf used, shou 
preferably be driven by compressed a. 
water. or low-pressure steam. If an ele 
trlc motor ls used, see paragraph Cc> • 
this section. tt 

<8 l Pump relief. If flammable or con 
bustlblt liquids are supplied to spray noc 
zles by positive displacement pumps. U It 
pump discharge llne shall be provldt 
wlth an approved relief valve dischan 
ing to a pump suction or a safe detach£ • 
location, or a device provided to stop U It ' 
prime mover If the discharge pressw 
exceeds the sale operating pressure • 11[11• 
the system. 

<9> Grounding. Whenever flammab Cl!: 
or combustible liquids are transferrt !J 
from one container to another, both COi! la'le, 
talners shall be effectively bonded an llkii 
grounded to prevent dlscharge sparks 1 "1 Ii 
static electricity. 1 

lit b: 
en Protection-<1> Conformance. I !li 

sprinklered bulldlngs, the automatl 
sprinkler system in rooms containlZI l, 
spray flnlshlng operations shall contort I 
to the Standard tor the Installation 1 

1 Sprinkler Systems. NFPA 13-1969, prov! Ill 
slons for Extra Hazard Occupancy, an 
in unsprinklered building~ where sprit hi 
klers are installed only to protect sprl1 lo 
lng areas, the installation she.11 oonfo111 l t:t 
to such standards insofar as they ma, I> 
app!Jcable. Sprinkler Installations ~ 
also conform to the provtslons of .,..... 
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graph. Sprinkler heads shall be 
ed to effect water distribution 
.11thout the entire booth. 
1 Valve access. Automatic sprinklers 
ictlng each spray booth (together 

' Its connecting exhaust) shall be 
Iii r e,Jl accessibly located separate out-
~ stem and yoke <OS&Y> subcOntrol 

• 
, Cleaning of heads. Sprinklers pro
ng spraying areas shall be kept as 
from del)OSits as practical by clean
;laily if neceMary. <See also para
h cg) of this section.) 
l Portable extinguishers. An ade-

• e supply of suitable portable fire ex-
• 1lshers shall be installed near all 

· • ving areas. 
, Operations and m.aintenance.
<:praytng. Spraying shall not be con
,ed outside of predetermined spray
areas. 
> Cleaning. All spraying areas shall 
ept as free from the accum.ulation of 
,sits of combustible residues as prac
. with cleaning conducted dally If 

' ssary. Scrapers, spuds, or other such 
used for cleaning purposes shall be 

1onsparklng material. 
1 Residue dfaposal. Residue scrapings 
debris contaminated with residue 

I be Immediately removed from the 
nlses and properly disPosed of. Ap
·ed metal waste cans shall be pro
d wherever rags or waste are im-
nated with finishing material and 

1 ·uch rags or waste deposited therein 
. I! ,edlately after use. Toe contents of 

,e cans shall be property disposed of 
•11st once dally or at the end of each 
t 
> Clothing storage. Spray filnishlng 

• •! loyees' clothing shall not be left on 
~ · premises overnight unless kept in 

II 11 lockers. 
1 Cleaning solvents. Toe use of sol
s for cleaning operations shall be 

r~ n cted to those having flashpoints 
,: less than 100° F.; however, for 
~ ning spray nozzles and auxlliary 

..I pment. solvents having flashpoints 
:., -, less than those normally used in 
, • Y operations may be used. Such 
; • 1ing shall be conducted inside spray 
15 ~ ,WI and ventilating equipment 
::i • 'l\ted during cleaning. . 

I l Hazardous materials combina
i:i 'Iii ~- Spray booths shall not be alter
da • ly used for different types of coating 
~ II "rials, where the combination of the 
~ • ::>rials may be conduciv~ to spontane-
~ •• lgniUon, unless all depooits of the 

used material are removed from 
ti booth and exhaust ducts prior to 

:If • Ying with the second used material. 

o > "No Smoking" signs. "No smoking" 
IA! • s 1n large letters on contrasting color : ■ tground shall be conspicuousty J)OOted 
r, • .U spraYing areas and paint storage 
', . n.s. :J. 
~ 1> Fixed electrostatic apparatus-U > 
i;d 14 formance. Where installation and use 
~I • Jlectrostatic spraying equipment is 
'1 l. such installation and use shall con
~ 1 - n to all other paragraphs of this s..."'C-

tion, and shall also conform to the 
requirements of t.hls paragraph. 

(2) Type approval. Electrostatic ap
paratus and devices used in connection 
with coating operations shall be of ap
proved types. 

(3) Location. Transformers, power 
packs, control apparatus, and all other 
electrical portions of the equipment, with 
the exception of high-voltage grids, 
electrodes, and electrostatic atomizing 
heads and their connections, shall be 
located outside of the spraying area, or 
shall otherwise conform to the require
ments of paragraph <c> of this section. 

< 4) Support. Electrodes and electro
static atoroiztng heads shall be ade
quatety supported in permanent locations 
and shall be effectively insulated from 
the ground. Electrodes and electrostatic 
atomizing heads which are permanently 
attliched to their bases, supports, or re
clprocators, shall be deemed to comply 
with this section. Insulators shall be 
nonporous and noncombustible. 

( 5 ) Insulators, grounding. High
voltage leads to electrodes shall be 
properly Insulated and protected from 
mechanical injury or exposure to de
structive chemicals. Electrostatic atomiz
ing heads shall be effectively and per
manently supported on suitable insu
lators and shall be effectively guarded 
against accidental contact or grounding. 
An automatic means shall be provided 
for grounding the electrode system when 
it is electrically deenergiZed for any 
reason. All insulators shall be kept clean 
and dry. 

(6) Safe distance. A safe distance shall 
be maintained between goods being 
painted and electrodes or electrostatic 
atomizing heads or conductors of at least 
twice the sparking distance. A suitable 
sign Indicating this safe distance shall 
be conspicuously posted near the 
assembly. 

(7) Conveyors required. Goods being 
painted using this process are to be sup
ported on conveyors. Toe conveyors shall 
be so arranged as to maintain sate dis
tances l)etween the goods and the elec
trodes or electrostatic atomizing heads 
at all times. Any irregularly shaped or 
other goods subject to possible swinging 
c1· movement shall be rigidlY supported 
to prevent such swinging or movement 
which would reduce the clearance to 
less than that speclfled in subparagraph 
(6) of this paragraph. 

(8> Prohibition. Tols process is not 
acteptable where goods being coated are 
maniPulated by hand. When finishing 
materials are applied by electrostatic 
equipment which ls manipulated by 
hand, see paragraph ( 1) of th!s section 
for applicable requirements. 

( 9 ) Fail-safe controls. Electrostatic 
apparatus shall be equipped with auto
matic controls which wlll operate with
out time delay to disconnect the power 
supply to the high voltage transformer 
and to signal the operator under any of 
the following conditions: 

( 1) Stoppage of ventilating fans or 
failure of ventilating equipment from 
any cause. 

CU> Stoppage of the conveyor oarry
ing goods through the high voltage field. 

<ill> Occurrence of a ground or of an 
imminent ground at any point on the 
high voltage system . 

Uv> Reduction of clearance below that 
specified In subparagraph (6) ot this 
paragraph. 

(10) Guarding. Adequate booths, fenc
ing, railings, or guards shall be so placed 
about the equipment that they, either by 
their location or character or both, as
sure that a sate Isolation of the process 
ls maintained from plant storage or per
sonnel. Such railings, fencing, and 
guards shall be of conducting material, 
adequately grounded. 

<11 > Ventilatton. ·Where electrostatic 
atomization ls used the spraying area 
shall be so ventllated as to insure safe 
conditions from a flre and health stand
point. 

02) Fire protection. All areas used 
for spraying, including the interior of 
the booth, shall be protected by auto
matic sprinklers where this protection Is 
available. Where this protection is not 
available, other approved automatic ex
tinguishing equipment shall be provided. 

<D Electrostatic hand spraying equip
ment-< 1 > Application. This paragraph 
shall appty to any equipment using elec
trostatically charged elements for the 
atomization and/ or, precipitation of 
materials for coatings on articles, or for 
other similar purposes In which the 
atomizing device Is hand held and manip
ulated during the spraying operation. 

( 2 ) Conformance. Electrostatic hand 
spraying equipment shall conform with 
the other provisions of this section. 

( 3 ) Equipment approval and specifica
tions. Electrostatic hand spray appara
t us and devices used In connection with 
coating operations shall be of approved 
types. Toe equipment should be so de
signed that the maximum surface tem
perature of the equipment in the spray
ing area shall not exceed 150° F . under 
any condition. Toe high voltage circuits 
shall be designed so as to not produce a 
spark of sufficient intensity to ignite any 
vapor-air mixtures nor result in appre
ciable shock hazard upon coming In con
tact with a grounded object under all 
normal operating conditions. Toe electro
statically charged exposed elements of 
the handgun shall be capable of being 
energized onlY by a switch which also 
controls the coating material supply. 

(4) Electrical support equipm.ent. 
Transformers, powerpacks, control ap
paratus, and all other electrical portions 
of the equipment, with the exception of 
the handgun itself and its connections to 
the power supply shall be located out
side of the spraying area or shall other
wise conform to the requirements of 
paragraph (c) of this section. 

C5) Spray gun ground. Toe handle of 
the spraying gun shall be electrically 
connected to ground by a metallic con
nection and to be so constructed that the 
operator in normal operating position ls 
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in intimate electrical contact with the 
grounded handle. 

(6> Grounding-general. All electri
cally conductive objects in the spraying 
area shall be adequately grounded. Th1s 
requirement shall apply to paint con
tainers, wash cans. and any other ob
jects or devices in the area. The equip
ment shall carry a prominent perma
nently installed warning regarding the 
necessity for this grounding feature. 

(7) Maintenance of grounds. Objects 
being painted or coated shall be main
tained in metallic contact with the con
veyor or other grounded support. Hooks 
shall be regularly cleaned to insure this 
contact and areas of contact shall be 
sharp points or knife edges where Pos
sible. Points of support of the object shall 
be concealed from random spray where 
feasible and where the objects being 
sprayed are supported from a conveyor, 
the point of attachment to the conveyor 
shall be so located as to not collect sPray 
material during normal operation. 

<8> Interlocks. The electrical equip
ment shall be so interlocked with the 
ventilation of the spraying area th«t the 
equipment cannot be operated unless the 
ventilation fans are in operation. 

(9) Ventilation. The spraying opera
tion shall take place within a spray area 
which is adequately ventilated to remove 
solvent vapors released from the opera
tion. 

(j) Drying, curing, or fusion appara
tus-O> Conformance. Drying, curing, 
or fusion apparatus in connection with 
spray application of flammable and com
bustible finishes shall conform to the 
Standard for Ovens and Furnaces, 
NFPA 86A-1969, where applicable and 
shall also conform with the following re
quirements of this subparagraph. 

<2> Alternate use prohibited. Spray 
booths, rooms, or other enclosures used 
for spraying operations shall not alter
nately be used for the purpose of drying 
by any arrangement which will ca.use a. 
material Increase in the surface tempera
ture of the spray booth, room, or 
enclosure. 

(3) Ad;acent system interlocked. Ex
cept as specifically provided In subpara
graph ( 4 ) of this paragraph, drying, 
curing, or fusion units utilizing a. heating 
system having open flames or which may 
produce sparks shall not be installed In 
a spraying area., but may be installed 
~dja.cent thereto when equipped with an 
interlocked ventilating gystem arranged 
to: 

(1) Thoroughly ventilate the drying 
space before the heating gystem can be 
started; 

(11> Maintain a safe atmosphere at 
any source of Ignition; 

<111> Automatically shut down the 
heating system in the event of !allure 
of the ventilating system. 

(4) Alternate use permitted. Auto
mobile refinishing spray booths or en
closures, otherwise installed and main
tained in full conformity with this sec-
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tton, may alternately be used tor d.rytng 
with partable electrical inftared drying 
apparatus when conforming with the 
following: 

en Interior <especially floors> of 
spray enclosures shall be kept free of 
overspray depasits. 

<U> During spray operations, the dry
ing apparatus and electrical connections 
and wiring thereto shall not be located 
within spray enclosure nor in any other 
locatJon where spray residues may be 
depaslted thereon. 

(Iii> The spraying apparatus. the dry
ing apparatus, and the ventilating syl.
tem of the spray enclosure shall be 
equipped with suitable interlocks so 
arranged that: 

<a> The spraying apparatus cannot be 
operated while the drying apparatus is 
inside the spray enclosure. 

<b> The spray enclosure will be 
purged of spray vapors for a period of 
not less than 3 minutes before the drying 
apparatus can be energized. 

<c> The ventilating system will main
tain a. safe atmosphere within the en
closure during the drying process and 
the drying apparatus will automatically 
shut off in the event of failure of the 
ventilating system. 

<iv) All electrical wtrlng and equip
ment of the drying apparatus shall con
form with the applicable sections of Sub
part S of this Part. Only equipment of a 
type approved for Class I, Division 2 
hazardous locations shall be located 
within 18 inches of floor level. All metal
lic parts of the drying apparatus shall 
be properly electrically bonded and 
grounded. 

(v) The drying apparatus shall con
taln a prominently located, permanently 
attached warntng sign ind.lea.ting that 
ventUa.tion should be maintained during 
the drying period and that spraying 
should not be conducted in the vicinity 
that spray will qeoosit on aooaratus. 

(k) Automobile undercoating in ga
rages. Automobile undercoating spray 
operations in garages, conducted 1n areas 
having adequate natural or mechanical 
ventilation, are exempt froin the require
ments pertaining to spray finishing oper
ations, when using undercoating mate
rials not more hazardous than kerosene 
<as listed by Underwriters' Laboratories 
in respect to fire hazard rating 30-40> 
or undercoating materials using only 
solvents listed as having a flash paint 
in excess of 100• F . Undercoating spray 
operations not conforming to these pro
visions are subject to all requirements 
of this section pertaining to spray 
flnlshing operations. 

U) Powder coattng-<1> Electrical 
and other sources of ignition. Electrical 
equipment and otlter sources of Ignition 
shall conform to the requirements of 
paragraph <c> Cl) <D-(Jv>, (8) and (9) 
U> of this section and Subpart S of this 
Pa.rt. 

C2l Ventilation. Ci) In addition to the 
provisions of paragraph Cd) of this sec
tion, where applicable, exhaust ventlla-

tlon shall be sufficient to maintain u ~ < 
atmosphere below the lowest exploo 
Umlts for the materials being applle 
All nondepasited air-suspended powde 
shall be safely removed via exhaust due ~ 
to the powder recovery cyclone or ,ece, ar~ cl 
tacle. Each Installation shall be desigm •~ 
and operated to meet the foregoing pe r 1 
tormance specification. s,otr 

<ti> Powders shall not be released I tc~ 
the outside atmosphere. 1 1w. 

< 3 > Drying, curing, or fusion equ11 :ttlo 
ment. The provisions of the Stande.rdf1 
ovens 9.1.d furnaces, NFPA No. 86A-191 i:. < 
shall apply where applicable. 

1if.i 

<4> Operation and maintenance. 1 t 11:le 
All areas shall be kept free of the ace• 
mutation of powder coating dusts, Pl, 
ticuiarly such horizontal surfaces , 11? r 
ledges, beams, pipes, hoodS, booths, ar t I 
tloo rs. hl:-.tl 1 

ui> Surfaces shall be cleaned in s11( ~ 
manner as to avoid scattering dusl 11iilbi 
other places or creating dust clouds. • . 

CilD "No Smoking" signs in large le o 
ters on contrasting color backgrour •DIS 
shall be conspicuously posted at all po, ltlt!f 
der coating areas and powder storai !¢!Is; 
rooms. p~, 

la' .. " 
( 5> Fixed electrostatic spraying equlJ b ~ 1 

ment. The provisions of paragraph ,b 
of this section and other subparagrapt ;m ~ 
of this paragraph shall apply to file 
electrostatic equipment, except that ele< rt 
trlcal equipment not covered therd ot~ 
shall conform to subparagraph n1 < d w 
this paragraph. t ~ ,11 

--4 a ►:u 
(6) Electrostatic hand spraying """'i ~ 

ment. The provisions of paragraph 11 ,.. 
of this section and other subparagrapt ~ kl 
of this paragraph, shall apply to electr< 11t10. 
static handguns when used in powdt 111 
coating, except that electrical equipmer , 
not covered therein shall conform to sut ti~~ 
paregraph Cl> of th1s paragraph. !1 

(7) Electrostatic fluidized beds. 11 ~ 
Electrostatic fluidized bedS and aSSOC . , 
ated equipment shall be of approff er,, ._• 
types. The maximum surface temper! =--c 
ture of this equipment tn the coa0" 
area shall not exceed 150• F. The hil '!1 f 
voltage circuits shall be so designed ' ~ 
to not produce a spark of sufficient Ir U . ' 
tensity to ignite any powder-air mi-xtlll' ~ 
nor result in appreciable shock haW ~•m 
upon coming in contact with a grouncl! ~I· 
object under n o rm a I operaUD ~ ~ 
condltlons. 11 a 

<11) Transformers, powerpacks, contrt Ille 
apparatus, and all other electrical pol \lltar1e 
tlons of the equipment, with the exceP ~ 
tlon of the charging electrodes and tbel ,11 t 
connections to the power supply sh& , 
be located outside of the pawder coaun 
area or shall otherwise conform to Ill •b1 i 
requirements of subparagraph (1) of tbl ~ 
para.graph. ~ 1 

Cllll All electrically conductive obJec1 ¾ lo 
within the charging influence of the ele< ~ 
trodes shall be adequately grounded. Tl! If tleti 
powder coating equipment shall earn' ~ ll 
prominent, permanently installed warll 1 
ing regarding the necessity for groundln ~de 
these objects. C 
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iv) Objects being coated shall be 
Lntained in contact with the conveyor 
,ther support in order to insure proper 
unding. Hangers shall be regularly 
med to insure effective contact and 
as of contact shall be sharp points or 
fe edges where possible. 
v> Tbe electrical equipment shall be 
Lnterlocked with the ventilation sys-
1 that the equipment cannot be oper
d unless the ventilation fans are in 
ration. 

m> Organic peroxides and dual coin
ent coatings-(1) Conformance. All 
iying operations involving the use of 
wic peroxides and other dual com
ent coatings shall be conducted in 
roved sprinklered spray booths meet
the requirements of this section. 
2> Smoking. Smoking shall be pro
ite<I and "No Smoking" signs shall be 
•minently displayed and only non
.ricing tools shall be used in any area 
ere organic peroxides are stored
<ed or applied. 

n> Scope. This section applies to fl.am
ble and combustible finishing ma
lals when applied as a spray by com
ssed alr, "airless" or "hydraulic atoml
lon," steam, electrostatic methods, or 
any other means in continuous or in
mittent processes. The section also 
ers the application of combustible 
vders by powder spray guns, electro
tic powder spray guns, fluidized beds, 
~lectrostatic fluidized beds. The section 
·s not apply to outdoor spray appllca
n of buildings, tanks, or other similar 
uctures, nor to small portable spraylng 
,aratus not used repeatedly in the 
ne location. 

910.108 Dip tanks containing flam-
mable or combustible liquids. 

a> Definitions applicable to this sec
n-< 1> Dip tank. Shall mean a tank, 
;, or container of fl.ammable or com
stlble liquid in which articles or ma
ials are immersed for the purpose of 
iting, finishing, treating, or similar 
>cesses. 
2) Vapor area. Shall mean any area 
1tain1ng dangerous quantities of flam
,ble vapors in the vicinity of,dip tanks. 
!ir drainboards or associated drying, 
1veylng, or other equipment, during 
~ration or shutdown periods. 
3) Approved. Unless otherwise indi
.ed, approval or listing by at least one 
the following nationally recognized 

ting laboratories: Underwriters Lab-
• 1tories, Inc.; FactorY Mutual Engi
lring Corp. 
4) Listed. See "approved" in para-
1ph Ca> (3 > of this section. 

1
~ bl Venttlation---(1) Vat>Or area ven-
t · ition. Vapor areas as defined in para-

) LPh <a> (2) of this section shall be llm-
1 to the smallest practical space by 
.tntaining a properly designed system 
mecbanlcal ventilation arranged to 
ve air from all directions towards the 
>or area origin and thence to a safe 
:side location. Ventilating syst.ems 
111 conform to the Standards for 

Blower and Exhaust SysteD.LS <NFPA 
Pamphlet No. 91-1969). Required ven
tilating systems sh1'.ll be so arranged that 
the failure of any ventilating fan shall 
automatically stop any dipping conveyor 
system. See also paragraph <c> (6> of this 
section . 

(2) Ventilation combined with drying. 
When a required ventilating system 
serves associated drying operations uti
lizing a heating system which may be a 
source of ignition, means shall be pro
vided for preventilatlon before the heat
ing system can. be started; the failure of 
any ventilating fan shall automatically 
shut down the heating system; and the 
lnstallation shall otherwise conform to 
the Standard for Ovens and Furnaces 
(NFPA No. 86A-1969). 

<c> Construction of dir, tanks-<U 
General. Dip tanks, including drain
boards if provided, shall be constructed 
of substantial noncombustible material, 
and their supports shall be or heavy 
metal, reinforced concrete, or masonry. 
Where dip tanks extend through a floor 
to the stoey below or where the weaken
ing of the tank supports by flre may 
result in the tank collapse, supports 
should be of material having not less 
than 1-hour flre resistance. 

(2) Overflow pipes. (1) Dip tanks of 
over 150 gallons in capacity or 10 square 
feet in liquid surface area shall be 
equipped with a properly trapped over
flow pipe leading to a safe location out
side buildings. Smaller dip tanks should 
also be so equipped, where practical. The 
discharge or the overflow pipe should 
be so located and arranged that lf the 
entire combustible contents or the dip 
t.ank is overflowed through overflow pipe 
by the application of water during flre 
tlghtlng, property will not be endanger~d. 
The size of the overflow pipe should be 
sufficient to conduct the maximum rate 
of flow of water expected to be applied 
to the liquid surface of the dip tank from 
automatic sprinklers or from other 
sources in the event of flre. 

(ii) Overflow pipes shall be of suffi
cient capacity to overflow the maximum 
dellveey of dip tank llquid fill pipes but 
shall not be less than 3 inches in diam
eter and shall be increased in size de
pending upon the area of the liquid 
surface and the length and pitch of pipe, 

(ill) Piping connections on drains and 
overflow lines shall be designed so as to 
permit ready access for inspection and 
cleaning of the interior. 

<iv> The bottom of the overflow con
nection shall be not Jess than 6 inches 
below the top of the tank. See also sub
paragraph (6) of this paragraph and 
paragraph Cg) (3) (U) of this section. 

(3) Bottom drains. (1) Dlp tanks over 
500 gallons in liquid capacity shall be 
equipped with bottom drains automat
ically and manually arranged to quickly 
drain the tank in the event of flre, unless 
the viscosity of the liquid at normal 
atmospheric temperature makes this Im
practical. Manual operation shall be 

from a safely accessible location. Where 
gravity flow Is not practicable, auto
matic pumps shall be required. 

<U> Such drain shall be trapped and 
discharge to a closed properly vented 
salvage tank or to a safe location outside 
which will not endanger property. 

<ill> According to tank capacity the 
diameter of bottom drainpipe shall be 
not less than the following: 
Gallons: Inche3 

600 to 760___________________________ 3 
760 to 1,000__ ___ ____________________ 4 
1,000 to 2,600________________________ 6 
2,600 to 4,000_______ _________________ 6 
Over 4 ,000_______________ ___________ 8 

(4) Salvage tanks. The capacity of the 
salvage tank shall be greater than the 
capacity of the dip tank or tanks to which 
they are connected. 

(5) Automatic extinguishing facilities. 
Except as noted in paragraph Ch)< 1) (v) 
of this section <applying to hardening 
and tempering tanks>, all dip tanks ex
ceeding 150 gallons liquid capacity or 
haVing a liquid surface area exceeding 4 
square feet shall be protected wlth at 
least one of the automatic extinguishing 
facillties conforming to paragraph (gl 
( 2). (3), (4), (5), or (6) of this section. 

( 6) Convevor systems. Dip tanks utillz
lng a conveyor system shall be so ar
ranged that in the event of flre, the 
conveyor system shall automatically 
cease motion and required bottom drains 
shall open. Conveyor systems shall auto
matically cease motion unless required 
ventilation is in full operation. See also 
paragraph <bl (1) of this section. 

( 7 ) Heating dip tank liquids. When dip 
tank liquids are artiflcially heated, either 
by the dipping of heated articles, or by 
other application or· heat to the liquid, 
provision shall be made to prevent a tem
perature rise greater than so• F. below 
the flashpoint of the liquid. See also 
paragraph (h) (1) of this section. 

(d) Liquids used in dir, tanks, storage 
and handling. The storage of flammable 
and combustible liquids in connection 
with dipping operation shall conlorm to 
the requirements of section 1910.106, 
where applicable. Where portable con
tainers are used for the replenishment 
of flammable and combustible liquids, 
provision shall be made so that both the 
container and tank shall be positively 
grounded and electrically bonded to pre
vent static electric sparks. 

<e> Electrical and other sources of 
ignttion---(1) Vapor areas. (i) There 
shall be no open flames, spark producing 
devices, or heated surfaces having a tem
perature sufficient to ignite vapors in any 
vapor .area. Except as specttlcally per
mitted in paragraph Ch> (3) of this sec
tion, relating to electrostatic apparatus, 
electrical wiring and equipment ln any 
vapor area (as defined in paragraph (a) 
<2> of this section) shall be explosion 
proof type according to the requirements 
of Subpart S of this part for Class I, 
Group D locations and shall otherwise 
conform to Subpart S of this part. 
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<II> Unless speclftcally approved tor 
locations containing both deposits of 
readily ignitable residues and explosive 
vapors, there shall be no electrical equip
ment in the vicinity of dip tanks or asso
ciated drainboards or drying operations 
which are subject to splashing or drip
ping of dip tank liquids, except wiring in 
rigid conduit or In threaded boxes or 
fittings containing no taps, splices, or 
terminal connections, and except as 
specifically permitted in paragraph (h ) 
C3> of this section. 

(2) Ad.1a.cent areas. In any floorspace 
outside a vapor area but within 20 feet 
therefrom, and not separated by tight 
partitions, there shall be no open fJames 
or spark producing devices except as 
specifically permitted in NFPA Standard 
No. 88A-1969, Ovens and Furnaces, para
graph 200-7, and electrical wiring and 
equipment shall conform to the provi
sions of Subpart S of this part. 

<t> Operatioru and matntenance-(1) 
General. Areas in the vtclntty of dip 
tanks shall be kept as clear of combustible 
stock as practical and shall be kept en
tirely tree of combustible debris. 

C2> Waste cans. When waste or rags 
are used in connection with dipping op
erations, approved metal waste cans shall 
be provided and all Impregnated rags or 
waste deposited therein immediately 
after use. The contents of waste cans 
shall be properly disposed of at least once 
dally at the end of each shift. 

(3) /n$pection. Periodic inspection or 
tests of all dip tank faclllttes shall be 
made, Including covers, overflow pipe In
lets and discharge, bottom drains and 
valves, electrical wtrlng and equipment 
and grounding connections, ventilating 
facilities, and all extinguishing equip
ment. Any defects found shall be 
promptly corrected. 

<4> Warning signs. "No Smoking" 
signs In large letters on contrasting color 
background shall be conspicuously posted 
In the vicinity of dip tanks. 

<g> Extingut.shment-<l ) Exttngut.sh
ers. Areas in the vlclntty of dip tanks 
shall be provided with manual fire ex
tinguishers suitable for flammable and 
combustible liquid fires, conforming to 
Standard for Portable Fire Extinguish
ers NFPA No. 10-1970. 

<2> Automatic water spray extlngut.,h
ing wstems. Such systems shall conform 
to NFPA Standard for Water Spray Sys
tems tor Fire Protection NFPA No. 15--
1969 and shall be arranged to protect 
tanks, drainboards, and stock over drain
boards. 

(3> Automatic foam extinguishing 
s11stems. Automatic foam extinguishing 
systems shall conform to NFPA Standard 
for Foam Extinguishing Systems, NFPA 
No. 11-1970 and; 

<I) Foam producing material selected 
shall be suitable for Intended use, taking 
Into account characteristics of the dip 
tank liquid; 

<U) Overflow pipe shall be arranged to 
prevent the floating away of• foam and 
clogging overflow pipe. This may be ac
complished by either of the following: 
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ca> Overflow pipe may be extended 
through tank wall and terminated in an 
ell pointing downward. The bottom of 
the overflow pipe at the point it pierces 
tank wall should not be over 2 inches 
above the opening or race of the ell. 

<b> overflow pipe inlet may be pro
vided with a removable screen of ¼-inch 
mesh having an area at least twice the 
cross-sectional area of overflow pipe. 
Screens which may be clogged by dip 
tank ingredients shall be inspected and 
cleaned periodically. 

< 4> A utomattc carbon dioxide s11aterru. 
Automatic carbon dioxide systems shall 
conform to NFPA Standard !or Carbon 
Dioxide Extinguishing Systems, NFPA 
No. 12-1968, and shall be arranged to 
protect both dip tanks and drainboards 
and unless stock over drainboards is 
otherwise protected wlth automatic ex
tinguishing tacllltles, shall also be ar
ranged to protect such stock. 

c5> DTl/ chem.teal extfnguuhfng SJ/S
tems. Dry chemical extinguishing sys
tems shall conform to NFPA Standard 
!or Dry Chemical Extinguishing Systems 
NFPA No. 17- 1969 and shall be arr anged 
to protect both dip tanks and drain
boards, and unless stock over drain
boards is otherwise protected with auto
matic extinguishing facilities, shall also 
be arranged to protect such stock 

<6> Dip tank covers. <1> Covers ar
ranged to close automatically 1n the 
event of fire shall be actuated by ap
proved automatic devices and shall also 
be arranged for manual operation. 

<U> Covers sball be of substantial non
combustible material or of Un-clad type 
with enclosing metal applied with locked 
Joints. 

Cill) Chains or wire rope shall be used 
tor cover support or operating mecha
nism where the bllJ1W1.g of a cord would 
interfere with the action of a device. 

<lv> Covers shall be kept closed when 
tanks are not in use. 

<h > Special d.tp tank appUcattoru
( l) Hardening and tempering tanks. (1l 
Tanks shall be located as tar as practi
cable from furnaces and shall not be lo
cated on or near combustible noon;. 

<U> Tanks shall be provided with a 
aoncombustlble hOOd and vent or other 
equallY etrectlve means of venimg to 
the out.side of the building to serve as a 
vent ln case or fire. All such vent ducts 
shall be treated as flues and be kept 
well away from combustible roofs or 
materlals. 

<W) Tanks shall be so designed that 
the maximum workload 1s incapable of 
raising the temperature of the cooling 
medium to within so• below tts fia.m
point, or such tanks shall be equipped 
with clrculatin8 coollng systems whic-h 
will accomplish the same result. 

<lv> Tanks shall be equipped with Ii 
high temperature llmlt switch arranged 
to sound an alarm when the temoerature 
of the quenching medium reaches wlt~in 
50• F. below the fiashp0int. II practfoal 
from an operating standpoint, su.ch limit 
switches shall also shut down conveying 

equipment supplytng work to the tlnL 
<v> The provisions of paragraph 1c, ~ 

C5 > of this sect.ton shall apply to tanu !lf 1"-'"' 
having a Uquld surface area of 25 square ~ ' 
feet or more or a capactty of 600 gallom ~ 
or more. ~ "' 

Cvi> A1r under pressure shall not be 
used to ftll or to agitate oll Lmks 

<vtl> Drain facWtles from thr. botbm • 
or the tank may be l'ombined v.tth Ult 
oil clrcutatl.ng system or arranged lnde- 1, 
pendently to drain the oll to a sate loe&· 
tlon. The draln valve shall be operated 11 £l 
automaUcallY with approved heat acto• I'll-~ 
ated devices or manually, and if the tr cpei, 

latter. the valve shall be operated from er,t 1 

a safe d.!stance. , llff • 

' C2> Fl.ow coat; general. (ll Except u 
modified ln this paragraph, all or the • 
preceding standards !or dip tanks apply 

<ill All piping shall be strongly erected r i 
and rigidly supported. It b 

<ill> Paint shall be supplied by direet ~ ~ 
low-pressure pumping arranged to au• 'p;,1 
tomatically shut down by means of ap- • Ot 
proved heat actuated devices, In the ca.:t Irr~ 
of fire, or paint may be suppl!e<I by a ~ ..,;, 
gravity tank not exceeding 10 galioru ir. 1 P~ 
capacity. 

tlvl The area of the sump and :UIJ R.~n, 
areas on which paint flows shouJd bf • 
considered the area of dip tank. v At 

:di 
<3> Electrostatic apparatus; general 

<I> Installation and use of electrostatk Ci'...xl e 
detearing equipment shall conform to 1 !alt u 
paragraphs <a> through Cg> or this sec· ".id Ir 
tlon. 8lldi l'll 

<U> Electrostatic apparatus and de- lit lf'cc 
vices used in connection with paint dt- r~ 
tearing operations shall be of apprond I Pn 
types. 1 lli 

, 111> Transformers. powerpacks, COD· cl E 
trol apparatus, and all other electrtcal ~ &n 
portions o! the equlpm'!llt, with the ei· "' 1 
ceptlon of high voltage grids and their r te 
connections, shall be located outside the 11-.e 

vapor area or shall conform to the re- Ill l.t ~ 
Qulrements of paragraph Ce> of th1I 
section. 

<Iv> Electrodes shall be of substanUal 
construction. shall be rtg1diy suppart,d um~ .... 
in permanent locat.tons and shall be 
effectively insulat.ed from ground 1 

Insulators shall be nonporoWJ and l!u 
noncombustible. •11,1 I 

~ Slln\ 
<v> High voltage leads to electrodel 11.t,!! be 

shall be effectively and permanen\17 elt~ 
sqpported on suitable insulators, and 1, 11 shall be etrecUvely guarded against IC- rtJ ~; 
cldental contact or grounding. An auto- It l In 
matte means shall be provided tor lt :lerlaJ 
grounding and discharging any accumu· er 
lated residual charge on the electrode Ill' C!Jtno 
assembly or the secondary circuit of UV e o: 
high voltage transformer when the trans- llllic!ett 
former primary ts c:ttsconnected from the Ir~ 
source ot suppl,y. 11,' Iha 

<vi > A space shall be maintained be· ~1t'!n:e· 
tween goods being de teared and elec· 1 !II U 
trodes or conductors of at least twice tilt ~ ll!onn 
sparking distance. A suitable sign statull %a 
the sparking distance shall be consptcu• I 
ously posted near the assembly. 

(vtl> Goods being deteared using this .f 
electrostatic process are to be sUPparted 1 
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~onveyors. The conveyors shall be so 
,nged as to maintain safe distances 
veen the goods and the electrodes at 
.imes. All goods shall be so supported 
o prevent any swinging or movement 
ch would reduce the clearance to less 
1 ,peclfled in subdivision i vi) of this 
Jan,graph. 
:11i> This electrostatic process 1s not 
roved where goods being deteared are 
1ipulated by hand. 
x1 Electrostatic apparatus shall be 
pped '>I.1th automatic controls which 
operate without time delay to dls-

"lect the power supply to the high 
age transformer and to signal the 
·at.or under any or the following 
j1tlons: 

1 1 Stoppage o! ventilating fans or 
ure of ventllating equipment from 
cause. · 
,, Stoppage of the conveyor carry
goods past the high voltage grid. 
, 1 Occurrence of a ground or of an 
ninent ground at any point on ttie 
h voltage system. 
:tl Reduction of clearance below that 
~ifled in subdivi.sion (vi) of this 
paragraph. 
r > Adequate fencing, ralllngs, or 
rds shall be so placed about the 
ipment that they, either by their lo
ion or character or both, assure that 
a.fe isolation of the process 1s main-
1ed from plant storage or personnel. 
h ralllngs, fencing and guards shall 
of conducting material, adequately 
unded, and should be at least 5 feet 
n processing equipment. 
x:1> Electrode insulators shall be kept 
,n and dry. 
xU> The detearing area shall be 
t.llated by exhausting adequate air 
n the area as specified in paragraph 
of this section. 

till) All areas for deteartng shall be 
tected by automatic sprinklers where 
1 protection Js available. Where thiS 
tectlon Is not available, other ap
ved automatic extingutshing equlp
'.lt shall be provided. 
iuv> Drip plates and screens subject 
Jalnt deposits shall be removable and 
ll be taken to a safe plaee for 
uilng. 
41 Roll coating. Ci) The processes of 

coating, spreading, and impregnat
, in which fabrics, paper, or other 
terials are passed directly through a 

<ii I Adequate arrangements shall be 
made to prevent sparks from static elec
tricity by electrically bonding and 
grounding all metallic rotating and other 
parts of machinery and equipment a.nd 
by the installat1on o! static collectors or 
maintaining a conductive o.tmosphere 
such as a high relative hamldity. 

sives, or both, as components but in re
stricted quantities. 

§ 1910.109 Explosives and 1,laetinJ 
agent~. 

<iv) Forbidden or net acceptable ex
plosives. Explosives which are forbidden 
or not acceptable !or transportation by 
common carriers by rail freight, rail ex
press, highway, or water 1n accordance 
with the regulations of the U.S. De
partment of Transportation, 49 CFR 
Chapter I. 

<a> Definitions applicable to this sec
tion-< 1) Blasting agent. Blasting 
agent--any material or mixture. consist
ing of a fuel and oxidizer, intended for 
blasting, not otherw~se classified as an 
explosive and in wnlch none of the in
gredients are classified as an explosive, 
provided that the flnished product, as 
mixed and packaged for use or shipment. 
cannot be detonated by means ot a No. 8 
test blasting cap when unconfined. 

<2> Explosive-actuated power c!evices. 
Explosive-actuated power device--any 
tool or special mechanized device which 
ls actuated by explosives, but not includ
ing propellant-actuated power devices. 

Examples of explosive-actuated power 
devices are jet tap p e rs and Jet 
perforators. 

<3> E%1)losive. Exploslve--any chemi
cal compound, mixture, or device, the pri
mary or common purpose o! which Ls to 
function by explosion, i.e., with substan
tially in.Stantaneous release of gas and 
heat, unless such compound, mixture, or 
device Is otherwise speclflcally classlfled 
by the U.S. Department of Transporta
tion: see 49 CFR Chapter I. The term 
"explosives" shall include all material 
whicn ls classified ss Class A, Class B, 
and Class C explosives by the U.S. De
partment of Transportation, and in
cludes, but Is not limited to dynamite, 
black powder, pellet powders, initiating 
explosives, blasting caps, electric blast
ing caps, safety fu.c:e, ruse lighters. fuse 
lgnlters, squibs. cordeau detonant fuse, 
in.Stantaneous fuse. Igniter cord, ignlters, 
smail arms ammunition, small arms am
munition primers, smokeless propellant. 
cartridges for propellant-actuated power 
devices, and cartridges for industrial 
gwis. Commercial explosives are those 
explosives which are intended to be used 
in commercial or Industrial operations. 

(4) Highway. Highway-any publlc 
street, public alley. or public road. 

(5)-Revoked 

<6> Magazine. Magaztne--any build
ing or structure, other than an explo
sives manufacturing buUdlng, used for 
the storage of explosives. 

<'7> Motor vehicle. Motor vehlcle-any 
self-propelled vehicle, truck, tr9ctor, 
semitrailer, or truck-full trailers used 
for the trausportatlon of freight over 
public highways. 

<S> Propellant-actuated power de
vices. Propellant-actuated power de
vices-any tool or special mechanized 
device or gas generator system which 1s 
actuated by a smokeless propellant or 
which releases and directs work through 
a smokeless propellant charge. 

(9)-Revoked 

<lO> Pyrotechnics. Pyrotechnics--any 
combustible or explosive compositions or 
manufactured articles designed and pre
pared for the purpose of producing 
audible or visible effects which are com
monly referred to as fireworks . 

(11)-Revoked 

(12} Semiconductfve hose. Sem1con
dut'Uve hose--a hose with an electrical 
resistance high enough to llmlt flow of 
stray electric currents to safe levels, yet 
not so high as to prevent drainage of 
static electric charges to ground: hose 
of not more than 2 megohms resistance 
over Its entire length and of not less than 
5,000 ohms per foot meets the require
ment. 

03) Small arms ammunition. Small 
arms ammunition-any shotgun, rifle. 
pLstol, or revolver cartridge, and car
tridges for propellant-actuated power de
vices and industrial guns. Military-type 
ammunition cont,alning explosive-burst
ing charges, Incendiary, tracer, spotting, 
or pyrotechnic projectiles 1s excluded 
from this definition. 

• k or through containing flammable • 
combustible liquids, or over the sur
e of a roller that revolves partially 
,merged in a Class I or Class II liquid, 
these terms are defined in § 1910.106 

Norz 1: Classl!!.catlon of exploalves le de
scribed by the U .S. Department of Transpor
tation e.s follows (see 49 CPR Chapter I) : 

(D Class A explosives. Possessing, det
onating, or otherwise maximum hazard; 
such as dynamite, nitroglycerin, plcrlc 
acid, lead azlde, fulminate of mercury • 
black powder, blasting caps, and deto
nating primers. 

(14} Small arms ammunition primers. 
Small arms ammun1tlon primers-small 
percussion-sensitive explosive charges, 
encased in a cup, used to ignite propel
lant povrder. 

(15) Smokeless propellants. Smokeless 
propellants--solld propellants, common
ly called smokeless powders in the trade, 
used 1n small amis ammunition, cannon 
rockets, propellant-actuated power de• 
vices, etc. 

. . shall conform to the applicable re
rements of paragraphs <a) through 
or this section, and in addition shall 

tfonn to subdivision <ii> of this 
>paragraph. 

l910 . 108(h)(4) amended at 
r . R. 27049 , September 28 , 

73 . J 

<ID Class B e:,:plostves. Possessing flam
mable hazard, such as propellant explo
sives <including some smokeless propel
lants>, photographic flash powders, and 
some special flreworks. 

<ill) Class C explosives. Includes cer
tain types of manufactured articles 
which contain Class A or Class B explo-

(16) Special industrial e%1)1o!ives de· 
vtces. Special industrial explosives de
vices--exploslve-actuated power devices 
and propellant-actuated power devices. 

109(a)(16) 
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( 17) Special industrial explosives ma
terials. Special lndustrial exploslves ma
terla1s shaped materials and sheet 
forms and various other extruslons, pel
lets, and packages of high exploslves, 
which Include dynamite, trinitrotoluene 
(TNT), pentaerythritol tetranttrate 
(PETN>, hexahydro-1,3,6-trinitro-s-tri
azlne (ROX), and other slmllar com
pounds used tor high-energy-rate form
ing, expanding, and shaping ln metal 
tabrtcat1on, and for dismemberment and 
quick reduction ot ~crap metal. 

US> Water gel! or slu"11 ezplosfves. 
These comprise a wide variety of mate
rials used tor blasting. They all contain 
substantial proportions ot water and 
high proportions ot ammon1um n1trate, 
some ot which ls ln solution ln the water. 
Two broad classes ot water gels are Cl) 
those which are sensltlzed by a material 
classed as 8.Il explosive, such as TNT or 
smokeless powder, <U> those which con
tain no ingredient classifled as an explo
sive; these are sensitized with metals 
such as aluminum or with other fuels. 
Water gels may be premixed at an ex
plosives plant or mJxed at the st~ im
mediately before delivery into the bore
hole. 

< 19) DOT specf/lcatlom. Regulations 
ot the Department ot Transportation 
published Ln 49 CFR Chapter I . 

(20) and (21 )-Revoked 

<b> Miscellaneous provision., - Cl) 
General hazard. No person shall store, 
handle, or traru;port explosives or blast
Ing agents when such storage, handllng, 
and transportation of explosives or blast
Ing agents constitutes an undue hazard 
to life. 

[§1910.109(b)(i) amended at 
43 F. R. 49797, October 24 , 
1978 . ] 

(2) and (3)-Revoked 

Cc) Storage of explostves-O> Gen
eral ~rovWons. (I) All Class A, Class B, 
Class C explosives, and special industrial 
explosives, and any newly developed and 
unclassified explosives. shall be kept ln 
magazines which meet the requirements 
of thls paragraph. 

CU> Blasting caps, electric blastlng 
caps, detonatlng primers, and primed 
cartridges shall not be stored ln the same 
magazine with other explosives. 

<ill) Ground around magazines shall 
slope av:ay for drainage. The land sur
rounding magazines shall be kept clear o! 
brush, dried grass, leaves, and other 
materials !or a distance of at least 25 
feet. 

(lv> Magazines as required by this 
paragraph shall be of two classes; 
namely, Class I magazines, and Class n 
magazines. 

Cv> Class I magazines shall be re
quired where the quantity of explosives 

109(a)(17) 

stored is more than 6Q pounds. Class n 
magazines may be used where the quan
tity of explosives stored is 50 pounds or 
less. 

NOTS 1. "Natural barricade" means natu11 0 
rcatures or the ground, such as hills, or tlm < 
bcT of S'Ulftclent density that the 5urro\lll4 
Ing ellJ)OSUJ'eS which require protection can 

It T 

<vi> Class I rnagazlnes shall be located 
away from inhabited buildings, passenger 
railways, and public highways and from 
other magazlnes 1n conformity with 
Table B-21. 

not be seen trom the magaz!Jle when tb, • 
trees are baN! of leaves. Ill/ ~ 

Non: 2. "Artificial barricade" means ar • 
&rttflctal mound or revetted wall or earn 
ot a m.lnlmum thickness of three feet. • 

Non: 3. "Barrtcaded" means that a butld• 
1113 conta1nl113 explosives ls elfectua!IJ e Tte 

Till.a B -21-AiaRICAJC Till.a or DfflANCU roa 
8101UoR or E.xrLOmTE8 

&ere61led from a magazine, bulldlng, railway, F 
or highway, either by a natural barricade , 5 
or by an artlflclal barricade of such height tCoa!J 
that a straight line Crom the top of any 
6ldewa11 of the building containing erplo- U1 C, 
slves to the eave line of any magazine, or 'll 
bulldJ113, or to a point 12 feet e.bove lbt a cm!· 
center of a railway or hlghwe.y, wm put,WPtn 
through such tntcrven1113 natural or art!A· JI M 
Cle.I be.ntcade. loams, 

kt novlsed and appro.-ed by the InsUlute or Malttrs of 
E1ploslvei, June 6, 1116( 

Dlstanees In fed wben storsgo Is 
ba{rlcaded 

Pounch Pounch 
OYer not OYU 

2 
6 

10 
20 
30 
40 
60 
76 

100 
123 
160 
200 
2l50 
300 
◄00 
600 
600 
700 
800 
900 

1,000 
I, 200 
I, 400 
I, 600 
1,800 
2.<nl 
2.600 
3,000 
◄.<n> 
6,000 
6,000 
7,000 
8,000 
9,000 

10, (X'() 
I?, 000 
14,000 
16. 00) 
18, 00') 

20,000 
25,000 
30,000 
36,000 
40,000 
46,000 
60,000 
66. 000 
00. 000 
66,000 
70.000 
76.000 
80,000 
86,000 
00.000 
1111. 000 

100,000 
110. 000 
120,000 
130,000 
H0.000 
160,000 
18(1. 000 
170. 000 
180,000 
190,000 
200,000 
210,000 
Z10, 000 
2150,000 
776,000 

6 
10 
20 
30 
40 
60 
76 

100 
12~ 
160 
3JO 
2l50 
300 
◄00 
600 
600 
700 
800 
900 

1.000 
I. 200 
1,400 
1,600 
I, 800 
2. 000 
2,600 
3,000 
◄.ooo 
6,000 
6.000 
7,000 
8.000 
9.000 

10, 000 
12,000 
I◄. 000 
16,000 
18,000 
~.000 

?.S, 000 
30,000 
36.000 
40,000 
◄5.000 
60,000 
66,000 
60,000 
66,000 
70,000 
76,000 
8), 000 
86,000 
90.00Q 
96,000 

100. 000 
110.000 
120. 000 
130. 000 
140. 000 
160,000 
1eo. 000 
170. 000 
ISO, 000 
100. 000 
200,000 
210. 000 
230.000 
2150, 000 
776,000 
300,000 

[Table H-21 amended at 43 
49747, October 24, 1978 . ] 

Non: t When two or more storage inaga• 
zlnes are located on the same property, eacll I 1:d C 
magazine must comply with the mlnlmutn ~o 
distances specified from Inhabited buildings. 11 

11
1 

6 railways, and highways, and In addition. ther ~ <.Q: 
8 should be separated from each other by ncr. ~ 

10 loes than the d1ste.nce1S shown for "Separation 
11 of Maga.7lnes," except that the quantlt; of O'l(>.r, 
ll explosives contained tr'i cap magazine.; sbaU ~hr l! govern In regard to the spacing of said car aeba, 
16 magazines Crom magazines containing otbt1 IU!b 
:: expl061vl!l6. It any two or mo"' magazines ~ ba:l be 
21 separated Crom each other by Jess than we ,a.1,m 
23 specified "Separation of Magazines" dis· !ti) f 
'U tances. then such two or more magazines 
Tl a.s a group, must be considered e..s one ~•· r: zlne, o.nd the total quantity o! exp1os1,·e.s 
3l stored In 6Ueh group must be treated as II 
33 stored In a single magazine located on the 
~~ site or any magazine of the group. and mwt 
311 comply with the minimum of distances spe· 
u clfled from other magazines, Inhabited build• 
•
3 logs, railways, and htghwe.ys. !1 NOTE 5. This te.ble applies only to tht 

49 manufacture and permanent storage oC com· 
6Z mercla.l explosl ves. It 16 not applicable c.o r. transportation ot explosives, or any handllnr 
~ or temporary storage necessary or Incident 
6S thereto. It Is not Intended to apply to bombs. 
n proJectllee, or other heavUy encased U• 
76 I 
711 p ostves 

s2 (vU> Except as proVided ln subdlvl· 
: s!on Cv111) of this subparagraph, class ll 
!l4 magazines shall be located In con!onn· 
98 

tty with Table H-21. but may be permit· 
io.s ted ln warehouses and ln wholesale and 112 
119 retail establlshments when located on 
174 a floor which has an entrance at out· l: side grade level and the magazine is lo• 
uo cated not more than IO feet from such 
:: an entrance. Two class n magazines 
1115 may be located Ln the same building 
:: when one Is used only !or blasting caps 
110 1n quantities not in excess of 5,000 caps 
176 and a distance of 10 feet is malntalned 
:: between magazines. 
~ (viii) When used for temporary storage at a site 
216 for blasting operations, class II magazines shall 
~ be located away from other magazines. A dis· 
246 tance of at least one hundred and fifty (150) fee1 
~ shall be maintained between class II magazines 
776 and the work in progress when the quantity or 
285 explosives kept therein is in excess of 25 pounds. 
: and at least SO feet when the quantity of 
336 explosives is 25 pounds, or less. 
360 
386 [§1910.109(c)(l)(viii) 
F. R. amended by 43 F.R. 49747, 

October 24 , 1978 .] 



• 

SUBPART ff-HAZARDOUS MATERIALS 

cl Thls paragraph 1c> does not apply mlnunum distance or 25 feet from the 
mai::azlne. 

(viii)-Revoked 

89 

Stocks o( small arms ammunition. , /> The heating source for \Yater or 
■ cllnnl-act.ulltl<."<1 pc>wer cartridges, st1>nm shall. be separated from the mag-
• I arms ammunition prl.m<?r.; ln a71ne by a distnncc of not less thnn 25 

<ix' Provisions shall be made to pre
ven~ the plling of stocks of explosives 
directly ago.inst masonry walls, brlck
llned or sand-filled metal walls and 
single-thickness metal walls; such pro
t.ectlon. however. shall not interfere with 
proper ventilation at the Interior of 
side and end walls . 

• ,t Ues ur les,; than 750.00fl, or ot feet when e'ectrlcal ·and so feet when 
1111 .<eless propellants in qunntlUes le..r; fuel flred. The area between the heaf.ing 
9' 1 ii;o pounds; unit and the ma~a1.lne .~hall be clear~c' 

J Expl0&ve-actuated po9,-cr devtCl!S of an combustible materials 
.,. n In quantities l~s.; than 50 Pound.~ <u1 The stora1?e of 1>xploslve·, anc! ex-
• ue1ght of ,:,:plo:,lve~: plu· i\'es cuntainers in the magn1.ine i:hnll (4) Construction of Class II maga-

1 FUse llr,htcrs and fu.~ Igniter:.: allt-w uniform nlt cit rulatlon so pror'- zines. Cl) Class II magazines shall be of 
, Saf ... ty fu:.<'S other th:in cordeau wood or mtital construction. or a comblur.t tein1wrnture uniformity can be 

• nanl !USCl>. nui!ntalned nation thereof. 
<II> Wood magazines of this class shall 

l corutructton of mo11azlnu-uen- <\"I' When ll!!ht.s are necessary Inside have sides, bottom, and cover constructed 
• Cl) Magat.Ines !!hall be conAtruet.ed the mag'.lz•ne. ele~trlc safety llashllght. of 2-lnch hardwood boards well braeed 
I •onformlty with the proruions or 'lr electric safety lanterns shall be used. at comers and protected by being en-

• pan.graph. <3) Construction of cla.ss I magazines Urely covered with sheet. metal of not 
I Magazine., for the storalfl! of ex- en Class I magazines shall be of masonry less than No. 20 gage. All nails exposed 
Ve&, other than black pc>wder. Class construction or of wood or o! metal con- to the interior o! the mA-7inP "h"11 be 

:id c.a.ss c explosives .,hall be bullet strucUon. or a combination of these well countersunk. All metal magazines 
1tant, weather resistant., fire resist.- types. ThJckness of masonry units shall o! this class shall have sides. bottom, and 
and ventilated sutnclent.J.y to protect not be less than 8 Inches. Hollow masonry cover constructed <>! sheet metal. and 
u1>loslve tn the specific locality. units used In construction requlred to shall be lined with three-eighths-inch 

:wnes used only (or storage or black be bullet resistant shall have all hollow plywood or equivalent. Edges of metal 
■ der, C!L'IS B and CIR.'!..c; C f'Xplolltvei: spaces filled with weak cement or well- covers shall overlap sides at least l Inch. 
• I be weather rest.stAnt. ftrc-relrtstant, tamped sand. Wood co~tructed walls, <li1) Covers for both wood- and metal

have ventilation. Maga~es tor stor- required to be bullet resistant, shall have constructed magazines of this class shall 
1 of blast.Ing and electric blasting caps at least a 6-1nch space between interior be provided with substantial strap hinges 

11 1 be weath~; resistant., fire-resistant, and exterior sheathing and the space be- and shall be provided with substantial 
venttlat.ed. tween sheatblng sball be filled with well- means for locking. 

Ji) PrapertY upon which Clas.s I mag- tamped sand. Metal wall construction. · . 
lCS are located and property where when required to be bullet resistant, abal\ [ §1910 .109 ( c) ( 4) ( i i1) amended 
l.'I n mapzlnes are located out&i!e of be lined witb brick at least 4 inches In a t 43 f. R. 4974 7 October 
dings shall be posted with signs read- thlckneas or shall have at lea.st a 6-inch ' 
.. :Explosives-Keep Off." aandJW. between Interior and exterior 2 4 , 19 7 8 • J 
910.109(c)(2)(iii) amended walla. 
43 F.R. 49•1111, October 24, (U) Floorsandroofsofmasonrymag-
8 . J az.lnes may be of wood constructloedn. 
vi Mapldnes J'1!Clu.lrin& beat shall be Wood floors shall be tongue and groov 

■ ;eel by etther bot-water radiant hea~ lumber having a nominal thickness o! 
With the magutne bulldJ.na: or air 1 Inch. 

• t:ted Into Ule macuine building over <ill> Roots required to be bullet reslst-
u bot water or low pres.surt: steam ant shall be protected by a sand tra.y lo-

• µal-1.> coils located out.side the mag- cated at the line of eaves and covering 
• c bulldlng. Ule entire area except that necessary for 

•) The magwne heating systems ventllatton Sand Ln the sand tray shall 
t meet the followlna requlremenb: be nut.lntatned at a depth o! not less than 
1) The radiant beatina colla wlthln 4 Inches. 

I buildlng shall be in.stalled in such <Iv> All 9,•ood at the extertor of mag-
• anner that the u:pl051vea or explo- azlnes, lncludlng eaves. shall be pro-
• s cont.aineni cannot cont.act the coils t.ected by oelng CO\'ered with black or 
■ air Is free to ctreulate bet.ween the gah'anlzed st.eel or alwnlnwn metal of 
• ; and the explosives or explosives thickness oi not less than No. 26 gage. 

talners. All nails exPoSed to lhe Interior o! mag-
>1 The heating duct" shall be ln- azines shall be well countersunk. 
led 1n such a manner that the hot-
dtsch.arec Crom the duct ls not 

• cled agalnst the explosives or ex-
1,·es containers. 

• •) The henbng device u.-.ed In connec-
1 Wllh a magv.lne !I.hall have controls 
~ -ch prevent the ambient building t.em
■ \lure from escttdina 130• F. 

· i fl The el~trlc fan or pump u.~ed 1n 
beating system for a mago:-tne !<hall 

I now1t.ed outside and i.eparate froM 
- wall or the ml\gaune and shall be 
I 1nded. 

• 1 TI~ electric fan motor and the 
• lrols [or electrical heating '1e,1c-E! 
, :I 111 beating v:-atcr or st.nm ir.hall hn\'e 

,.. rloeui!: and ctl~C\nnrcts. "hlch rom-

l .,.ilh subpart S or this part.. All eli-c-
11.1 n:itch gear shAll be located " 

< v > Foundations !or magazines shall 
be of substantial e-0nstruct1on and ar
ranged to pro.,1de good cross venUlaUon. 

, v! > Mngaz:lnes shall be ventilated su!
ftclc:-ntly lo prevent dampness and hea~
lng of stottd eXp!ostves. VentUsUng 
openings !>hall be scre-ened to •prevent 
the entrance of <1oarks. 

<vtll O;,enln1ts to magazines shall be 
restricted to thnt nece..,;sl\cy for the place 
ment an<.1 remo,·al or stocks of explo
sl\·es. L'I. or~ fc,r ::r-cnlnirs tn magazines 
for Cl~· A exolc~v~ .•hall be bullet. 
r~Lctant. Doer" !or ma.-azlnes not re
u\•urcl ::o be t-ul\rt resistant i:hnll be 
<le,, 1m•.'d t'> r~even1, una1.1thorl1~ ~n
lr- ncr. to Ule r1a r.az.,rt". 

<Iv> Magazines of this class shall be 
painted red and shall bear lettering 1n 
white, on all sides and top. at least 3 
Inches high, "Explosives-Keep Fire 
Away." Class II magazines when located 
in warehouses, and ln wholesale and re
tall establishments shall be pro,·lded wt th 
substantial wheels or casters to facilitate 
easy removal In the case or f\re. Where 
necessary dur to climatic conditions. 
Class n magazines shall be ventilated. 

r 5, Storage wt thin maga::tnes. 'I 1 
Packages t'f exp)OSl\'es i:hall be laid flat 
wit~ tro s de ur Black po'l\"der when 
~torect 1n rnninT.inE':<. ~·Ith other cxplc,
•l\'e" sl,nll til' stored separately Blaclr 
;-o,,·dcr ~t('ted In kegs shn!l be :<.tored en 
ends. bunrs clo\\n. or nn side seam~ 
l~c,wn Cr,nc~pc,ndln~ e-~11cle!' qnc\ br11ncl:-
'lall b!' ~, ored t-01,:ether In ~urh a man

ner thn r brnn<i:o :\ncl grade ntnrks she,~· 
-\II stocks ~hall be s•ored so ·~ lC> be eai:-
1lv counted and rhe<"ked. Parkages r,f 
explc,st,·es ~ha 11 be Pl'.ed In a stable m!\n
ner. \Vhen 11ny klnd oi explc,i-1\·e is re
moved frc,m n ma~azlne tor use. the old
~t cxploi-1•:e of that pnrtlcular klnd shall 
always be taken flrst 

1111 Packnges t-f t1tplos1, es i;:hall not 
be unpacked or reoaclced ln a magazine 
nor "llhln 50 feet of a magazine or In 
close proxtmlty to other cxpl~lves. Tools 
used for opening pacitages of ex}.'losl\·es 
shall be constructed of noMpar~g me.
tertals, except that metal slitters 1nay t-e 
used for opening fiberboard boxes. A 
"·ood v.·e(bte and a f\ber, rubber. or ~·ood 
mallet shall be u.~d for opening or cloo-
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Ing wood packages of e:::ploslves. Opened 
packages of explosives shall be securely 
closed before being returned to a 
magazine. 

011) Magazines shall not be used for 
the storage of any metal tools nor any 
commodlty except explosives, but this 
restriction shall not apply to the storage 
o: blasting agents and blasting supplies, 

(Iv) Magazine floors shall be regu
larly swept, kept clean. dry, free of grit. 
paper. empty used packages, and rub
bish. Brooms and othe.r cleaning uten
sils shall not have any spark-producing 
metal parts. Sweepings from floors o! 
magazines shall be properly dlsposed 
o!. Magazine floors stained with nitro
glycerin shall be cleaned according to 
Instructions by the manufacturer. 

<v> When any explosive has deterio
rated to an extent that it is In an unstable 
or dangerous condition, or If nitro
glycerin leaks from any explosives, then 
the person In possession o! such explosive 
shall lmmedlately proceed to destroy 
such explosive in accordance with the 
Instructions o! the manufacturer. Only 
experienced persons shall be allowed to 
do the work of destroying explosives. 

<vi> When magazines need inside re
pairs. all explosives shall be removed 
therefrom and the floors cleaned. In 
malting outside repairs, if there ts a 
possibility of causing sparks or fire the 
explosives shall be removed from the 
magazine. Explosives removed from a 
magazine under repair shl\11 either be 
placed In another magazine or placed 
a safe distance from the magazine where 
they shall be properly guarded and pro
tected u,ntil repairs have been completed. 
when they shall be returned to the 
magazine. 

<vii> Smoking, matcbes, open flames, 
spark-producing devices, and firearms 
<except flrearms carried by guards) shall 
not be permitted Inside of or wtth1n 50 
feet of magazines. The land surroundlng 
a magazine shall be kept clear o! all 
combust1ble materials !or a dlstance of 
at least 25 feet. Combustible materials 
shall not be stored wlth1n 50 feet of 
magazines. 
(viii) Magazines shall be in the charge of a 

competent person at all times and who shall be 
held responsible for the enforcement of all safety 
precautions. 

[ §1910 .109(c)(5)(viii) amend
ed at 43 F. R. 49747, October 
24 , 1978 . ] 

Ox> Exploslve.s recovered from bin.st
ing misfires shaJJ be placed In a separate 
magazine until competent personnel has 
determined from the manufacturer the 
method of dlsposal. Caps recovered from 
blasting misfires shall not be reused. 
Such explosives and caps shaD then be 
disposed or In the manner recommended 
by the manuiacturer. 

<d> T ransportation o/ explosives-Cl> 
General provision.,. (I) No employee sha.U 

109(d)(l) 

be allowed to smoke, carry matclles or 
any other flame-producing devtce, or 
carr:,· sny flrc:inns or loaded cartridges 
whUe In or near a motor vehicle trans
porting explosives; or drive, load, or 
unl~ad such vehicle in a careless or reck
less manner. 

(ii)-Revoked 

(ill> Explosives shall not be trana
ferred from one vehicle to another within 
the confines of any Jurisdiction <city, 
county, State, or other area) without in
forming the flre and police department., 
thereof. In the event of breakdown or 
collision the local flre and police de
partments shaU be promptly notlfied to 
help safeguard such emergencies. Ex
plosives shall be transferred from the 
dJsabled vehicle to another only, when 
proper and quallfied supervision ts 
provided. 

(iv) Blasting capS or electric blasting 
caps shall not be transported over the 
highways on the same vehicles with other 
explosives. 

(2) Transportation vehicles. Ci) Ve
hicles used for transporting explosives 
shall be strong enough to carry the load 
without difficulty and be in good me
chanical condltlon. U vehicles do ncit 
have a closed body, the body shall be 
covered with a flameproof and moisture
proof tarpaulin or other effective pro
tection against moisture and sparks. All 
vehicles used for the transportation of 
explosives shan have tight floors and 
any exposed spark-producing metal on 
the inside of the body shall be covered 
with wood or other nonsparking 'Tlatcri
als to prevent contact with packages of 
explosives. Packages of explosives shall 
not be loaded above the sides of an open
body vehiclt!. 

<ii > Every vehicle used !or tran5port
lng explc-sives and oxidizing materials 
listed In a > of this subdivision shall 
be marked as follows: 

Ca) Exte11or markings or placard5 re
quired on applicable vehicles shali be 
as foll ows for the various classes of 
commodlties: 

Commodity 
Explosives, Cla.s.5 A , any 

quantity or a coru
blnatlon or Class A 
and CIMS B explo• 
slves. 

e:xploslvea, Class B,any 
quantity. 

Oxl<llzlng material 
( blasting agents, 
ammonium nitrate, 
etc.), 1,000 pounda 
or more g rose 
weight. 

(b/-Revoked 

Type o/ marking 
or placard 

Explosl ves A ( Red 
letters on white 
background). 

Explosive., B (Red 
letters on white 
be.cl<ground). 

Oxldlurs (Yellow 
letters on black 
background). 

<c> Such markings or placards shall 
be dJsplayed at the front, rear, and on 
each side o! the motor vehicle or traller. 
or other cargo carrying body whUe It 
contains explosives or other dangerous 
articles or such type and in such quantity 
as specified In <a> o! this subdivision. 
The front marking or placard may be 

dlsplayed on the front o! either t 
tn1ck, truck body, truck tractor or t 
trailer. 

<d> Any motor vehicle. trailer, or oth 
cargo-carrying body contain:ng mo 
than one kind o! explosive as well as . 
oxidizing material requiring " placa 
under the provisions of subdivision <, 
the aggregate gross weight o! whJ, 
totals 1,000 pounds or more, shall 
marked or placarded "Dangerous" 
well a.c; "Explosive A" or "Explosive l 
as appropriate. If explosives Class A ai 
explosives Class B are loaded on ti 
same vehicle, the "Explosives B" markb 
need not be displayed. 

<el In any combination ot two < 
more vehicles contalning explosiver, < 
other dangerous articles each vehlc , 
shall be marked or placarded as to I 
contents and In accordance with <a> an 
<c > of this subdivision. 

CJU) Each motor vehicle used !or trail! 
porting explosives shall be equipped wit 
a minimum ot two extinguishers. eac 
having a rating o! at least 10-BC. 

<a> Only extinguishers listed or ap 
proved by Unoerwrtters Laboratorle: 

Inc .. or the Factory Mutual Engineerln 
Corp. shall be deemed suitable !or u, 
on explosives-carrying vehicles. 

<b> Extinguishers shall be filled an 
ready for Immediate use and locate, 
near the dr1 ver·s seat. Extinguishers shal 
be examined perlodlcally by a competen 
person. 

Ovl A motor vehicle used for trans 
porting explosives shall be given the fol 
lowing Inspection to dekrmtne that I 
ls in proper condltion for safe transpor 
tation of explosives: 

<a> Fire extinguishers shall be rule< 
and In working order. 

<b> All electrical wiring shall be com• 
pletely protected and securely fastene< 
to prevent short-circuiting. 

<c> Cha.ssls, motor, pan, and undersld1 
of body shall be reasonably clean anc 
free or ucess 011 and grease. 

Cd) Fuel tank and feedllne shall br 
secure and have no leaks. 

<e> Brakes, lights, horn. wlndshlelo 
wipers, and steering apparatus shall 
function properly. 

</> Tires shall be checked !or proper 
Inflation and defects. 

(gl The vehicle shall be In proper con
dition In every other respect and ac
ceptable !or handling explosives. 

(3) Operation of transportation vehicles. I 
Vehicles transporting explosives shall only b 
driven by and be in the charge of a driver who 1 

fam'liar with the traffic regulations, State laws 
and the provisions of this section. 

(ii) Except under emergency condition;, n, 
vehicle transporting explosives shall be parkei 
before reaching its destination, even thougl 
attended, on any public street adjacent to or i1 
proJtimity to any place where people work. 

[§l910.109(d)(3)(i) and (ii 
amended at 43 F . R. 49747, 
October 24, 1978 .] 
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Ill> Every motor veblcle t.r&nsPortlng be covered before firing with a mat constructed 
so that it is capable of preventing fragments from 
being thrown. 

, quanUty or Class A or Class B ex
slves shall. at all times, be attended by 
river or other attendant or the motor 
rter. This attendant shall have been 
de aware or the class or the explosive 
t.trlal In the vehicle and or its inher-

[§1910.109(e)(l)(iii) amended 
at 43 F.R. 49747, October 24, 

dangers, and shall have been in
Jcted in the measures and procedures 
be followed in order te protect the 
illc from those dangers. He shall have 

1978.] , 

n made famlJlar with the vehicle he is 
tgned, and shall be trained, supplied. 
h the necessary means, and author-
:! to move the vehicle when required. 
a) Por the purpose of this subdivi
l, a motor veblcle shall be dei!med 
tended" only when the driver or other 
endant ls pbyslcallY on or in the vehi-
or has the vehicle within his fteld of 

.on and can reach it quicklY and with
• any kind of interference; "attended" 
:> means that the driver or attendant 
\Wake, alert, and not engaged in other 
:Jes or activities wblch may divert his 
ention Crom the vehicle, except for 
•essary communication with public 
cera, or representatives of the carrier, 
pper, or consignee, or except for nec
ary absence from the vehicle to ob
'1 rood or to provide for his physical 
nfort. 
I>) However, an exploolve-laden vehi-
may be left Wl&ttended if parked 

hin a securely fenced or walled area 
b all gates or entrances locked where 
·king of such vehicle Is otherwise per
mble, or at a magazine site estab-
1ed solely for the purpose of storing 
llosives. 
lvl No spark-producing metal, spark-
1ducing metal tools, oils, matches, fl.re
ns. electric storage batteries, flam
ble substances. acids, oxidizing mate
!•. or corrosive compounds shall be 
rtcd in t."1e body of any motor truck 

;i or vehicle transporting explosives. 
less the loading of such dangerous 
.icles a."ld the explosives comply with 
3. Department of Transportation 
:ulaUons. 
v> Vehicles transporting explosives 

lll avoid congested areas and heavy 
\fflc. Where routes through oonges\ed 
!&S have been designated by local au
>ritles such routes shall be followed. 
VI> Delivery shall only be made to 

thorized persons and into authorized 
,gazines or authorized teml)Orary stor
! or handling areas. 
Ce) Use o/ explosives and blasting 
ents-<l) General proviffl>ns. (1) 
'llle explosives are being handled or 

<1v> Persons authorized to prepare 
explosive charges or conduct blasting op
erations shall use every reasonable pre
caution, Including but not llm1ted to 
warning signals, flags, barricades, or 
woven wire mats to insure the safety of 
the general public and workmen. 

<v> Blasting operations shall be con
ducted during daylight hours. 

<vi) Whe.never blasting is being con
ducted 1n the vicinity or ga.s, electric, • 
water, fire alarm, telephone, telegraph, 
and steam utilities, the blaster shall 
notify the appropriate representatives of 
such utilities at lea.st 24 hours in advance 
of blasting, specifying the location and 
Intended time of such blasting. Verbal 
notice shall be conftrmed with written 
notice. 

(vii> Due precautions shall be taken 
to prevent accidental discharge of elec
tric blasting caps from current Induced 
by radar, radio transmitters, llgntnlng_ 
adjacent powerlines, dust storms, or 
other sources of extraneotll' electricity. 
These precautions shall include: 

<a> The suspension of all blasting op
erations and removal of persons from the 
blasting area during the approach and 
progress of an electric storm. 

Cb> The Posting of signs warning 
against the use of mob!le radio trans
mitters on all roads within 350 feet of 
the blasting operations. 

(2) Storage at U$e sites. <D Empty 
boxes and paper and fiber pack.Ing 
materials which have prevtousty con
tained high explosives shall not be used 
again for any purpose, but shall be de
stroyed by burning at an approved iso-
lated location out of doors, and no person 
shall be nearer than 100 feet after the 
burning has started. 

Cll> Containers of explosives shall not 
be opened in any magazine or within 60 
feet of any magazine. In opening kegs 
or wooden cases, no sparking metal tools 
shall be used; wooden wedges and either 
wood, fiber or rubber mallets shall be 
used. Nonsparkini; metallic slitters may 
be used for opening fiberboard cases. 

-~ , •d, smoking shall not be permitted and 
(: one near the explosives shall possess 
·t" ltches, open light or other Ore or flame. 

<W> Explosives or blasting equipment 
that are obviously deteriorated or dam
aged shall not be used. 

Civ> No explosives shall be abandoned. 

., 

1 

I 

> person &ball be allowed to handle ex
oslves wblle under the influence of ln
xlcating liquors, narcotics, or other 
Lllgerous drugs. 
<ll> Original containers or Class II 
agazines shall be used for taking 
•tonators and other explosives from 
orage magazines to the blasting area. 
ii) When blasting is done in congested areas 
n close proximity to a structure, or any other 
allation that ma.y be damaged, the blast shall 

(3) Loadfng of ezploslves fn blast 
holes. Cll All drill holes shall be suffl
clentlY large to admit freely the insertion 
of the cartridges of explosives. 

Cll) Tamping shall be done only with 
wood rods without exposed metal parts, 
but nonspark.lng metal connectors may 
be used for Jointed poles. Violent tamping 
shall be avoided. Primed cartridges shall 
not be tamped. 

(ill> '.''hen loadin'g bla.c;tlng agents 
pneunm ,lcally over electric blasting caps, 
semlconductlve delivery hose shall be 
used and the equipment shall be bonded 
and grounded. 

Civ> No holes shall be loaded except 
those to be fl.red in the next round of 
blasting. After loading, all remaining 
explosives shall be Immediately returned 
to an authorized magazine. 

Cv) Drilling shall not be started until 
all remaining butts of old holes are ex
amined with a wooden stick for unex
ploded charges, and If any are found, 
they shall be refired before work 
proceeds. 

Cvl> No person shall be allowed to 
deepen d.r111 holes which have contained 
explosives. 

(vii) After loading for a blast ls com
pleted, all excess blasting caps or electric 
blasting caps and other explosives shall 
Immediately be returned to their sepa
rate :;torage magazines. 
(4) Initiation of explosive charges. (i)-Revoked 

Cll> When fuse is used. the bla.c;tlng 
cap shall be securely attached to the 
safety fuse with a standard-ring type 
cap crimper. All primers shall be as
sembled at least 50 feet frorr, any 
magazine. 
(iii) Primers shall be made up only 

a.s required for each round of blasting 

<iv) No blasting cap shall be inserted 
In the explo.slves without ftrst making a 
hole in the cartridge for the cap with 
a wooden punch of proper size or stand
ard cap crimper. 

<v> Explosives shall not be extracted 
from a hole that has once been charged 
or ha.s mlsftred unless It ls Impossible 
to detonate the unexploded charge by 
insertion of a fresh additional primer. 

<vD If there are any mlsflrf'..S while 
using cap and fuse. all persons shall be 
required to remain away from the charge 
for at least 1 hour. If electric blasting 
caps are used and a misfire occurs, this 
waiting period may be reduced to 30 
minutes. Misfires shall be handied under 
the direction or the person in charge 
of the blasting and all wires shall be 
carefully traced and search made for 
unexploded charges. 

(vii) Blasters, when testlng circuits 
to charged holes, shall use only blast
ing galvanometers designed for this 
purpose. 

(vill> Only the employee making lead
ing wire connections in electrical ftrlng 
shall be allowed to fire the shot. Leading 
wires <Jhall remain shorted and not ~e 
connected to the blasting machine or 
other source of current Wltll the charge 
Is to be fired. 

<5> Warning required. Before a blast 
ls fired, the employer shell require that 
a loud warning signal be given by the 
person in charge, who has made certain 
that all surplus explosives are in a safe 
place. all persons and vehicles are at a 
safe distance or under sufficient cover, 
and that an adequate warning has been 
given. 
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<fl Explosives at piers, raiTu·ay sta
tions, and cars or ve.,sels Ml otherwise 
specified in this .~tandard--Cl J Railway 
cars. Except in an emergency and with 
permission of the local authority, no 
person shall have or keep explosi-.es In 
a railway car unless said car and con
tents and methods of loading are In 
accordance with the U.S. Department 
of Transport:iUon Regulations for the 
Transportation of Explos ives, 49 CFR 
Chapter I. 

(2) Packing and marking No person 
i;hall deliver any explos ive to any carrier 
unless such explosive conforms In an 
respects. Including marking and packing. 
to the US. Department of TransPQrta
tlon Regulations for the Transportation 
of Explosives. 

(3> Marking cars. Every railway car 
containlng explosives which has reached 
its designation, or ls stopped in transit 
so as no longer to be In interstate com
merce, shall have attached to both sides 
and ends of the car, cards with the words 
" Explosives - Handle Carefully - Keep 
Fire Away" In red letters at least I½ 
Inches high on a white background. 

(4) Storage. Any explosives at a ran
way facility, truck terminal, pier. wharf, 
harbor facility, or airport terminal, 
whether for delivery to a. consignee, or 
forwarded to some other destination. 
shall be kept in a sa!e place, Isolated as 
far as practicable and in such manner 
that they can be easily and quickly 
removed. 

<5> Hours of transfer. Expl~lves shall 
not be delivered to or received from any 
railway station. truck terminal, pier, 
whar!, harbor facility, or Rlrport ter
minal between the hours of sun.~et and 
sunrise. 

<g> Blasting agents- < 1 > General. 
Unless otherwise set forth In this para
graph, blast.Ing agents. exc!udlng water 
gels, shall be transported, stored, and 
used In the same manner as explosives. 
Water gels are covered In paragraph Ch> 
of this section. 

(2) Fixed /ocat,on mixing. (i)-Revoked 
<ti> BUildlngs used for the mixing of 

blasting agents shall conform to t.be 
requirements of this section. 

<a> Buildings shall be of non
combustible construction or sheet metal 
on wood studs. 

Cb) Floors In a mlxlng plant shall be 
of concrete or of other nonabsorbent 
materials. 

<c) All fuel oll storage facWt.les shall 
be separated from the mixing plant and 
located in such a manner that in case 
of tank rupture, the oll will drain away 
from the mixing plant building. 

<d> The bUildlng shall be well venti
lated. 

Ce> Heating units which do not de
pend on combustion processes, when 
properly designed and located, may be 
used In the building. All direct sources 
of heat shall be provided ex~luslvely 
from units located outside the mixtng 
building. 

<I> All Internal-combustion engines 
used for electric power generation sh.all 
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be located out.side the mixing plant 
building, or shall be properly ventilated 
and Isolated by a firewall. The exhaust 
systems on all such engines shall be 
located so any spark emission cannot 
be a hazard to any materials in or adja
cent to the plant. 

<!Ill Equipment used for mlxlng blast
Ing agents shall conform to the require
ments of this subdivision. 

Ca> The design of the mixer shall 
minimize the possibility of frictional 
heating, compaction, and especially con
finement. All bearings and drive assem
blies shall be mounted outside the mixer 
and protected against the accumulatlon 
of dust. All surfaces shall be accessible 
for cleanin~. 

(b> Mixing and packaging equipment 
shall be constructed of materials com
patible with the fuel-ammonium nitrate 
composition. 

cc > Suitable means st.all be provided 
to prevent the flow of fuel oll to the 
mixer In case of ftre. In gravity flow 
systems an automatic spring-loaded 
~hutoff valve wltb fusible llnk shall be 
installed. 

<iv> The provisions of this subdivision 
shall bP considered when determining 
blastinii: agent composition..,. 

<al The sensitivity of the blastlnir 
agent shall be determined by means of 
a No. 8 test. blasting cap at regular 
Intervals and after every change In 
formulation . 

< b > OxldtZers, of small particle size, 
such as crushed ammonium nitrate prllls 
or fines, may be more sensitive than 
coarser products and shall, therefore, be 
handled with greater care. 

Cc) Nv hydrocarbon liquid fuel with 
flashpoint lower than that of No. 2 diesel 
fuel oil 125° F. minimum shall be used. 

< d> Crude oil and crankcase oil shall 
not be used. 

(el Metal powders such a.<; aluminum 
shall be kept dry and shall be stored In 
containers or bins which are moisture
resis tant or weathertlght. Solid ruels 
shall be used In such manner as to mini
mize dust explosion hazards 

<J> Peroxides and chlorates shall not 
be used. · 

(v) All electrical switches, controls, 
motors, and lights located In the mlxlng 
room shall conform to the requirements 
In subpart S of thls part for Class II, 
Division 2 locations: otherwise they shall 
be located outside the mixing room. The 
frame of the mixer and an other equip
ment that may be used shall b8 
electrically bontJed and be provided with 
a continuous path to the ground. 

<vi> Safety precautions at mixing 
plants shall lnclude the requirements of 
this subdivision. 

<a> Floors shall be constructed so u 
to ellminate floor drains and piping Into 
which molten materials could flow and 
be confuled In case of fire. 

<b> The floors and equipment of the 
mixing and packaging room shall be 
cleaned regularly and thoroughly to 
prevent accumulation of oxidizers or 
fuels and other sensitizers. 

<c> The entire mJxlng and pack811D 
plant shall be cleaned regularly an 
thoroughly to prevent excessive accu 
mulaUon of dust. 

<dl Smoking, matches, open flame: 
spark-producing devices. and firearm 
<except ftrearms carried by guards> shai 
not be permitted inside of or within S 
feet of any building or facility used !o 
the mixing ot blasting agents. 

<e> The land surrounding the tnllinl 
plant shall be kept clear of brush, drlec 
gras.s, leaves. and other materials for , 
distance of at least 25 feet. 

<I> Empty arnmonJum nitrate bat,:, 
shall be disposed of dally in a sa!e man 
ner. 

<11> No welding shall be permitted o 
open dames used ln or around the rnlxlo 
or storage area of the plant unless th 
equipment or area has been compleul· 
washed down and all oxidizer materla 
removed. 

<h> Before welding or repairs to hol 
low sha!ts, all oxidizer material shall bi 
removed from the outside and Inside o 
the shalt and the shaft vented with 1 
minimum one-half inch diameter open• 
Ing. 

<O Explosives shall not be permltttc 
Inside of or within 50 feet of any build· 
Ing or facillty used tor the mixing OJ 
blasting agents. 

<J> Bulk delivery and mixing vehiclts. 
<D The provisions of this subparagraph 
shall apply to off-highway private opera
tions as well as to all public highway 
movements. 

cu> A bulk vehicle body for delivering 
and mixing blasting agents shall con· 
form wlt.h the requlrements of this sub• 
division (11). 

<a> The body shall be constructed ol 
noncombustible materials. 

(b) Vehicles used to transport bulk 
premixed blasting agents on public high• 
ways shall have closed bodies. 

Cc) All movtng parts of the mlXIDI 
system shall be designed as to prevent a 
heat bUildup. Shafts or axles which con· 
t.a.ct the product shall have outboard 
bearings with 1-lnch mlnlmum clear
ance between the bearings and the out
side of the product container. Particular 
attention shall be given to the clearances 
on all moving parts. 

<ell A bulk delivery vehicle shall be 
s trong enough to carry the load without 
dlfflculty and be ln good mechanical 
condition. 

<W> Operation of bulk delivery te
hlcles shall conform to the requirements 
of th.ls subdlvlston. These Include the 
placarding requlrements as specU1ed by 
Department of Transportation. 

<a> The operator shall be trained 1n 
the safe operation of the vehicle to· 
gether with It-" mlx1ng, conveying, and re· 
lated equipment. The employer shall as• 
sure that the operator 1s familiar with 
the commodities being delivered and tht 
general procedure for handling emer· 
gency situations. 

Cb> The hauling of either blastlnl 
caps or other explosives but not both, 
shall be permitted on bulk trucks pro-
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led tbat a speclal wood or nonferrous
ed container ls Installed for the ex
»ives. Such blasting caps or other ex
,s1ves shall be ln DOT-specified sbip-
1.i containers: see 49 CFR Chapter I. 

(< l No person shall smoke, carry 
1tches or any flame-producing device, 
carry any firearms while In or about 

Ilk vehicles effecting the mixing trans
r or down-the-hole loading of blasting 
ents at or near the blasting site. 
<cf) Caution shall be exercised in the 
ovement of the vehicle ln the blasting 
ea to avoid driving the vehicle over 
dragging hoses over ftr1ng lines, cap 

rea, or explosive materials. The em
ayer shall assure that the driver, ln 
ovtng the vehicle, has asst.stance of a 
cond person to guide bis movements. 

<e> No lntranslt mixing of materials 
all be performed. 
Ov) Pneumatic loading from bUlk de
·ery vehicles Into blastboles primed 
i.!:. electric blasting caps or other statlc
nstttve systems shall conform to the 
Qulrements of this subdivision. 
<a> A PoSltlve grounding device shall 
used to prevent the accumUlatlon of 

,uc electricity. 
Cb) A discharge hose shall be used that 
1.s a resistance range that will prevent 
nducting stray currents, but that ls 
nducttve enough to bleed off staUc 
llldup. 
<c> A quaWled person shall evaluate 
l systems to determine if they will ade
iately dissipate static under patentlal 
·Jd conditions. 
cv) Repairs to bulk delivery vehicles 
.all conform to the requirements of this 
cUon. 
Ca) No welding or open flames shall 
• used on or around any part of the de-
1ery equipment unless it has been com
etely washed down and all oxidizer 
atertal removed. 
<b) Before welding or making repairs 
hollow shafts, the shaft shall be thor-

..ighly cleaned Inside and out and vented 
Ith a minimum one-half-Inch diameter 
>enlng. 

<4> Bulk storage bins. (1) The bin, ln
udlng supports, shall be constructed 
compatible materials, waterproof, and 

1equa.tely supported and braced to 
lthstand the combination of all loads 
1cludlng impact forces artslng from 
-oduct movement within the bin and 
!Cldental ·vehicle contact with the sup
ort legs. 

• Cli> The bin discharge gate shall be 
eslgned to provide a closure tight 
1ough to prevent leakage of the stored 
roduct. Provision shall also be made so 
1at the gate can be locked. 

--

Clll) Bln loading manways or access 
atches shall be hinged or otherwise at
iched to the bin ar.;! be designed to 
ermlt locking. 

Clv> Any electrlcal)y driven convey
!'$ for loading or unloading bins shall 
onform to the requirements of Subpart 

of this Part. They shall be designed 
ti mlnlmtze dalna8e from corrosion. 

<v> Bins containing blastlng agent 
shall be located, with respect to inhab
ited buildings, passenger railroads, and 
public highways, 1n accordance with 
Table H- 21 and separation from other 
blasting agent storage and exploolves 
storage shall be in conformity with Table 
H-22. 

(vi) Bins containing ammonium ni
trate shall be separated from blasting 
agent storage and exploolves storage ln 
conformity with Table H-22. 

TAIi!.& R-Z2-TAB1.S or REOOIUU:NDED SSPAAATION 
DmANtsa or A10•0Nrov NITRAn .u<1> Bt.AfflNO 
AOENTS Faox Exn.oarvzs Oil Bu.fflJCO AOEHTS •. • 

Donor wttght Mtn!Jnum separation Minimum 
distance or ~ptor tblcknl'SS 

Pounds 
onr 

100 
300 
eoo 

1,000 
I, 000 
2. 000 
3,000 
4,000 
6, 000 
8.000 

10,000 
12,000 
Ill, 000 
20.000 
26,000 
30.000 
36,000 
40,000 
45,000 
60,000 
66, 000 
eo. 000 
70,000 
80. 000 
90,000 

100,000 
120,000 
140,000 
160. 000 
180. 000 
200,000 
220,000 
260,000 
776.000 

when bemcaded • (It.) of artll\cl•l 
barrtc:-ades • 

(In.) 
Pound, 
not onr Ammonium 

100 
300 
600 

1,000 
I, 600 
2,000 
3,000 
4.000 
6,000 
8. 000 

10. 000 
12,000 
111. 000 
20. 000 
2S,000 
30,000 
36,000 
40. 000 
45,000 
60.000 
~.000 
60.000 
70,000 
80,000 
90,000 

100,000 
120.M 
140. 000 
160. 000 
180. 000 
200,000 
?20,000 
2$0. 000 
276,000 
300,000 

nlt'11te • 
3 
4 
6 
11 
7 
8 
Q 

JO 
II 
12 
13 
14 
16 
16 
IR 
19 
20 
21 
:?'2 
23 
24 
'.IS 
2e 
28 
30 
32 
34 
37 
40 
44 
48 
62 
66 
60 
64 

Blasting 
agent• 

I\ 
14 
18 
2'2 
25 
:") 
32 
36 
41) 
43 
41 
60 
64 
68 
65 
68 
n 
76 
79 
&1 
86 
90 
~ 

101 
!Oil 
116 
l 2'2 
133 
144 
168 
173 
187 
202 
216 
2:lO 

12 
12 
12 
12 
11 
12 
16 
16 
16 
20 
20 
20 
'.IS 
25 
25 
30 
30 
30 
M 
M 
36 
35 
40 
40 
40 
4C 
60 
60 
&() 
&() 
60 
60 
60 
60 
60 

Notes to Table of Recommended Separa
tion Distances of Ammonium Nitrate and 
Blasting Agents from Explosives or Blaatlng 
Agenta: 

Non 1. The11e dl.atances apply to the sep
aration of stores only. Table B - 21 shall be 
uaed In determtnlng aeparatlon distances 
from Inhabited buildings, passenger rail
ways, and public highways. 

Non 2. When the ammonium nitrate 
and/or bla.stlng agent. ta not barricaded. the 
distances shown tn the table shall be mul
tiplied by slX. These distances allow for the 
poselblllty of high velocity metal fragment& 
from m!Xera. hoppers, truck bodies. sheet 
metal structures, metal containers, and the 
1111:e which may enclose the "d onor". Where 
storage ta in bullet-reslstant magazines rec
ommended for explosives or where the stor
age Is protected by a bullet-resistant wall, 
dtat.ances, and barricade thicknesses In ex
cess of those prescribed In Table B -21 are 
not required. 

NOTS 3. The distances in the table apply 
to ammonium nitrate that passes the In
sensitivity test prescribed in the definition 
of ammonium nitrate fertilizer promulgated 
by the National Plant Pood lnatltute•; and 
ammonium nitrate falUng to pass aald test 
shall be st.ored at separation dlstances de
termined by competent persons. ( •Deftnitlon 
and Tut Procedure. tor Ammonium Nitrate 
PertUtzer, National Plant Pood Institute. 
November 1964.) 

Non 4 . These d tstances apply to nitro
carbo-nl trates and blasting agents which 
pa.ss the lnsenaltlvtty test preJiCrtbed In t he 

U.S. Department of Transportat"on (DOT) 
regulations. \ 

NOTS 5. Earth, or sand dikes. or enclosu~ 
fUled with the prescribed minimum thick• 
ness of earth or sand are acceptable artl6-
clal barricades. Natural barricades, such aa 
hills or timber of sufficient density that the 
surrounding exposures which ~ulre protec
tion cannot be seen from the "donor" when 
the trees are bare of leaves, are also 
acceptable. 

Non G. When the ammonium nitrate 
mu.st be counted in determlnln.g the dl.a
tances to be maintained from lDbAblted 
bulldlng8, p1186enger railways and pubUc 

· highways, It may be counted at one-halt 
Its actual wel.ght because lta blast effect 
ls lower. 

Non: 7. Gulde to use of table of recom
mended r;eparatlon di.stances of ammonium 
nitrate and blaatlng agents from explosives 
or blasting agents. 

(a) Sketch location of all potential donor 
and acceptor materials together W1th the 
maxJmum mass or material to be allowed In 
that vicinity. (Potential donors are high 
explosives, blasting agents, and combination 
of mASSes or detonating materials. Potential 
acceptors are high explosives, blaatlng 
agents, and ammonium nitrate.) 

(b) Consider separately each donor maas 
In comblnAtlon with each acceptor mass. 
U the masses are closer than table allowance 
(dl.stances measured between nearest edges), 
the combination of masses becomes a new 
potential donor or weight equal to the total 
maas. When Individual masses are considered 
as donors, distances to potential acceptors 
shall be measured between edges. When 
combined masaes within propagating dis
tance ot each other are considered as a 
donor, the appropriate distance to the edge 
of potential accept.ors sh.all l:>e computed as 
a weighted distance trom the combined 
masses. 

oalculatlon of weighted dl.atance trom 
combined m.aS8eS: 
Let M., M, . . . M. be donor masses t.o be 

combined. 
M, Is a potential acceptor maas. 
Du ls distance from M, to M, (edge to edge) . 
D,. Is di.ate.nee from M, to M, (edge to 

edge) , etc. 
To ftnd weighted dlstance ID, (, •... ~> J from 

combined masses to M,. add the products 
of the Individual masses and dlstance3 and 
divide the total by the sum or the masses 
thllil : 

( 
• \ _M,x D.,+M,xDI) ... + M.XD,n 

D I ' ) • . nJ - _ _ ..:.;,._..;c_ ______ _ 

' M2+M, . .. +M0 

Propagatltm Is possible If either ao In
dividual donor mass ls less than the tabu
lated distance from an acceptor or a com
bined mass Is less than the weighted dis
tance from an acceptor. 

(c) ID determining the dlstan~ separat
ing highways, raUroads , and Inhabited bulld
lngs from potential explosions ( as prescribed 
In Table H-21) . the sum of all masses which 
may propagate (I.e., Ile at distances less than 
prescribed In the Table) trom either In
dividual or combined d onor masses are In
cluded. However, when the ammonium ni
trate mu.st be Included, only liO percent or lta 
weight shall be used becallile of It.a reduced 
blast elfect.s. In applying Table R- 21 to dis· 
tances from highways, rallroads, and In
habited buildings, dlstances are measured 
from the nearest edge of potentially explod
able material as preacrlbed In Table H-21, 
Note Ii . , 

(d) When an or part of a potential accep
tor comprli;es Explosives Class A as defined 

In DOT regulations, storage In bullet
resistant magazines Is required. Sate dis
tances to st.ores In bullet-reststant magazines 

109(g)(4) 
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may be obtained from the lntermagazlne 
distances prescribed In Table H-21. 

(e) Barricades mu.st not have Une-ot
slght openlngs between potentla.1 donon, 
and acceprors whlcb permit blast or missiles 
to move directly between masses. 

(!) Good housekeeping practices shall be 
maintained around any bin containing 
ammonium nitrate or blasting agent. This 
Includes keeping weed3 and other combus
tible materials cleared within 25 teet of such 
bin. Accumulation ot spilled product on the 
ground shall bo prevented. 

(5) Storage of blasting agents and 
supplies. (l) Blasting agents and oxidiz
ers used for m1x1ng of blasting agents 
shall be stored in the manner set forth 
In this subdivision. 

(a) Blasting agents or ammonium 
nitrate, when stored in conjunction with 
explosives, shall be stored In the manner 
set forth in paragraph <c> of this sec
tion for explosives. The mass of blasting 
agents and one-half the mass of am
monium nitrate shall be included when 
computing the total quantity of explo
sives for detenn1nlng distance require
ments. 

<b> Blasting agents, when stored en
tirely separate from explosives, may be 
stored In the manner set forth In para
graph Cc> of this section or In one-story 
warehouses (without basements> which 
shall be: 

<1 > Noncombustible or flre resistive; 
(2) Constructed so as to ellmJnate 

open floor drains and piping Into which 
molten materials coUld flow and be con
fined In case of fire; 

<3> Weather resistant: 
(4> Well ventilated; and 
(5) Equipped with a strong door kept 

securely locked except when open for 
business. 

(c) Semitrailer or full-trailer vans used for 
highway or onsite transportation of the blasting 
agents are satisfactory for temporarily storing 
these materials, provided they are located in 
accordance with Table H-22 with respect to one 
another. Trailers shall be provided with substan
tial means for locking, and the trailer doors shall 
be kept locked, except during the time of place
ment and removal of stock s of blasting agents. 

[§1910 . 109(g)(S)(i)(c) amend
ed at 43 F.R . 49747, October 
24 , 1978 .] 

<11> Warehouses used for the storage 
of blasting agents separate from explo
s ives shall be located as set forth In 
this subdivision. 

(a) Warehouses used for the storage of blasting 
agents shall be located in accordance with Table 
H·22 with respect to one another. 

monium nitrate shall be added to the 
mass of the blasting agent when com
puting the total quantity of explosives for 
determining the proper distance for com
pUance with Table H-21. 

<HD Smoking, matches, open flames, 
spark producing devices, and fireanns 
are prohibited Inside of or within 50 feet 
of any warehouse used for the s torage 
of blasting agents Combustible materials 
shall not be stored within 50 feet of 
warehouses used for the storage of blast
Ing a.gents. 

<iv> The interior of warehouses used 
for the storage of blasting agents shall 
be kept clean and free from debris and 
empty containers. Spilled materials shall 
be cleaned up promptly and safely re
moved. Combustible materials, flamma
ble liquids, corrosive acids, chlorates, or 
nitrates shall not be stored in any 
warehouse used for blasting agents un
less separated therefrom by a fire resis
tive separation of not less than 1 h our 
resistance. The provisions of this sub
division shall not prohibit the storage 
of blasting agents together with n on
explosive blasting supplies. 

(v) Piles of ammonium nitrate and 
warehouses containing ammonium n1-
·trate shall be adequately separated from 
readily combustible fuels. 

, vi > Caked oxidizers, either In bags or 
in bulk, shall not be loosened by blasUng. 

<vti> Every warehouse used for the 
storage of blasting agents shall be under 
the supervision of a competent person. 

[§1910.109(g)(5)(vii) amend
ed at 43 F . R. 49747, October 
24 , 1978 . ] 

(6) TransPortation of packaged blast
Ing agents. (I) When blasting agents are 
transported 1n the same vehicle with ex
plosives, all of the requirements of para-
graph <d> of this section shall be com
piled with. 

(ii) Vehicles transporting blasti~g agents shall 
only be driven by and be in charge of a driver in 
possession of a valid motor vehicle operator's 
license. Such a person shall also be familiar with 
the States('] vehicle and traffic laws. 

<7> Use of blasting agents. Persoru 
using blasting agents shall comply w n 
all of the applicable provisions of pa:-a
graph 'e > of this section. 

<h~ Water gel <Slurry> explosives anc 
blasting agents-(!) General provisiom 
Unless otherwise set forth In this para
gi-aph, water gels shall be transported 
storPd and used In the same manner a• 
explosives or blasUng agents in accord- Jin 
ance with the classification of the w 
product. t.c 

<2> Type$ and classi/lcations. 11> :wi 
Water gels containing a sub$tance in It- !In& 
self cla~lfled as an exploslve shall be Cl 
classlfled as an explosive and manufac-
tured, transported, stored, and used 115 ~ 
specified for "explosives" in this section, ~ 
except as noted In subdivision <Iv> or :lll 
trus subparagraph. 

' ii > Water gels containing no sub•' '""2 
stance In Itself classified as an explosive ~• 
and which are cap-sensitive as defined 
In paragraph <a> of this section under 
Blasting Agent shall be classified as an 
explosive and manufactured, trans
ported, stored and used as specified !or 
"explosives" In this section 

<Iii> Water gels containing no sub
stance in itself classified as an explosilt 
and which are not cap-sensitive as de
fined in paragraph <a> of this section 
under Blasting Agent shall be classifiec 
a.<; blasting agents and manufactured. 
transportecl, stored, and used as spen
fled for "blasting agents" in this section 

tiv> When tests on specific formula• 
t10ns of water gels result in Department 
or Tran.sport.at.ion classlflcatlon as " 
Class B explosive, bullet-resistant mag• 
azines are not required, see paragraph 
<c)(2)(iJ> of this section. 
(3) Fixed location mixing. (i)(a) and 

(b)-Revoked 

Ciil Buildings used for the mixing of 
water gels shall conform to the require
ments of this subdivision. 

<a> Buildings shall be of noncombus
tible construction or sheet metal on wood 
studs. 

!ti 
It~ 

[§1910 .109(g)(6)(ii) 
ed at 43 f . R. 49747, 
24 , 1978 .] 

lb) Floors in a mixing plant shall br 
of concrete or of other nonabsorbent 
materials. 

<c> Where fuel oil is used all fuel oil 
amend- storage facilities shall be separalcd 
October from the mixing plant and located ln 

such a manner that in case of tan}: rup
ture, the oil will drain '\way from the 
mixing plant building. 

Cd> The building shall be well ven· 
tllated. 

If 
lball 
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CUI) No matches, firearms, acids, or 
other corrosive liquids shall be carried 
In the bed or body of any vehicle contain
Ing blasting agents. 

(iv) No person shall be permJtted to 

[ 
ride upon. drive, load, or unload a ve

§ 1910 . 109 ( g) ( 5) (ii) (a) amend- hlcle containing blasting agents while 
ed at 4 3 f . R , 4 9 7 4 7 Oct ob r smoking or under the influence of lntox1-

2 J 
, e cants, narcotics, or other dangerous 

<e> Heating units that do not depend 
on combustion processes. when properly 
designed and located, may be used In the 
building. All direct sources of heat shall 
be provided exclusively from units lo
cated outside of the mixing bulldlnit. 

lfl All Internal-combustion engines 
used for electric power generation shall 
be located outside the mJx!ng plant 
building, or shall be properly ventilated 
and isolated by a firewall . The exhaust 
systems on all such engines shall be lo
cated so any spark emission cannot be 
a hazard t-0 any materials In or adjacent 
to the plant. 

ra 
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<b> If both blasting agents and am
monium nitrate are handled or stored 
within the distance llmltaUons pre
scribed through subparagraph (2> of this 
par~graph, one-hair the mass of the am-

109(g)(5) 

(v)-Revoked 

<vi> Vehicles transporting blastlnl{ 
agents shall be In safe operating condi
tion at all times. 

(vii)-(viii)-Revoked 
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1il1> Ingredients or water gels shall 
nform to the requirements of this 
bdlvlslon. 
(o> Ingredients in themselves class!
~ as Class A or Class B explosives shall 
• i;t..ored in conformity with paragraph 
:> of I.his sect.Ion. 
<b> Nitrate-water solutions may be 

ored in tank cars. tank trucks, or fixed 
mks without quantity or distance lim
ations. Spills or leaks which may con-
1minate combustible materials shall be 
eaned up imn1ediately. 
eel Metal powders such as aluminum 

1all be kept. dry and shall be stored In 
lnt.ainers or bins which are moisture
-:s1stant or weathertight. Solid fuels 
1all be used in st:ch manner as to min
:ni:r.e dust explosion hazardS. 

(di Ingredients shall not be stored 
Ith lmcompatible materials. 
<e> Peroxides and chlorates shall not 

e used. 
<Iv> Mbdng equipment shall comply 

•iU·. the requirements of this subdlvl
. on. 

<a> The design of the processing 
quipment, including mixing and con
Pylng equipment. shall be compatible 
,1th the relative sensitivity of the mate-
1als being handled. Equipment shall be 
.csigned to mlrumiZ.e the possibility of 
ncUonal heating, compaction, overload-
1g. and confinement. 

<b> Both equipment and handling pro
edures shall be designed to prevent the 
ntroductton of foreign objects or mate-
1als. 

<c> Mixers, pumps, valves. and re
ated equipment shall be designed t..o per
nit regular and periodic flushing, clean
n11. dismantling, and inspection. 

<d) All electrical equipment including 
,·1rtng, switches. controls, motors, and 
lght.s, shall conform to the requirements 
,r Subparts of this part. 

<e> All electric motors and generators 
,hall be provided with suitable overload 
'>rotecUon devices. Electrical generators. 
notors. proportioning devices, and all 
lther electrical enclosures shall be elec
.rtcally bonded. The grounding conduc
ior to all such electrical equipment shall 
:>e effectively bonded to the servtce
~ntrance ground connection and to all 
:!(IUipment ground connections in a man
ner so as to provide a continuous path to 
Jround. 

(v> Mixing facilities shall comp).y ~th 
:.he fire prevention requirements of tbts 
1ubdlvision. 

<a> The mlxing, loading, and lngredl-
. ?nt transfer areas where residues or 
;pUled materials may accumulate shall 
oe cleaned periodically. A cleaning and 
:ollectlon system ror dangerous residues 
,hall be provided. 

Cb> A dally visual inspection shall be 
made or mixing. conveying, and elec
trical equipment to establish that such 
;,quipment is In good operating condition. 
A program of systematic main tenance 
~hall be conducted on regular schedule. 

Cc> Heaters which are not dependent 
on the combul';tion proces..c; within the 
hl'ating unit ma:v be used within the con
fines of oroccssing bullcUngs, or compart-

ments. if provided with temperature and 
safety controls and located awav from 
combustible materials and the finished 
product. 

(4) Bulk delivery and mixing vehicles. 
en The design of vehicles shall comply 
with the requirements of this subdivision. 

<a> Venicles used over public high
ways for the bulk transportation of water 
gels or of ingredfents classified as dan
gerous commodities, shall meet the re
quirements of th Department of Trans
portation and shall meet the require
ments of paragraphs (d) and Cg) (6) of 
this section. 

<b> When electric power is supplied 
by a self-contained motor generator lo~ 
cated on the vehicle the generator st)all 
be at a point separate from where the 
water gel is dlscharged. 

Cc> The design of processing equip
ment and general requirements shall con
form to subparagraphs (3) (iii) and <iv) 
of this paragraph. 

Cd> A positive action parking brake 
which will set the wheel brakes on at 
least one axle shall be provided on vehi
cles when equipped w:;h air brakes and 
$hall be used during bu1k delivery opera
tl.ons. Wheel chocks shal: supplement 
parking brakes whenever conditions may 
require. 

CiD Operation of bulk delivery and 
mixing vehicles shall comply with the re
quirements of this subdivl:.ion. 

<a> The placarding req lrements con
tained In DOT regulaticns apply to vehi
cles carrying water gel explosives or 
blasting agents . 

Cb> The operator shall be trained In 
the safe operation of the vehicle to
gether with its mixing, conveying. and 
related equipment. He shall be familiar 
with the commocUties being del!vered and 
the general procedure for handling 
emergency situations. 

Cc) The hauling of either blasting 
caps or other explosives, but r.ot both. 
shall be permitted on bulk trucks pro
vided that a special wood or nonferrous
lined container ls Installed for the ex
plosives. Such blasting caps or other ex
plosives shall be In DOT-specified ship
ping containers; see 49 CFR Chapter I. 

<d> No person shall be allowed to 
smoke, carry matches or any flame-pro
ducing device, or carry any firearms 
while In or about bulk vehicles effecting 
the mixing, transfer, or down-the-hole 
loading or water gels at or near the blast
Ing site. 

<e> Caution shall be exercised In the 
movement of the vehicle In the blasting 
area to avoid driving the vehicle over 
or dragging hoses over f.ring lines, cap 
wires, or e,r.plosive materials. The em-

. ployer shall furnish the driver the as
sistance of a second person to guide the 
driver's movements. 

</> No intranslt mixing of materials 
shall be performed. 

(g) The location chosen for water gel 
or Ingredient transfer from a support 
vehicle into the borehole loading vehi
cle shall be away from the blasthole site 
when the boreholes are loaded or in the 
process of being loaded. 

Cl> Storage of ammonium nitr.ite
(1 > Scope and de/i.nitions. <l> <a> Except 
as provided In subdivision Cd) of this 
subdivision this paragraph applies to 
the storage of ammonium nitrate In the 
form of crystals, flakes, grains, or prllls 
including fertilizer grade, dynamite 
grade, nitrous oxide grade, technical 
grade, and other mixtures containing 60 
percent or more ammonium nitrate by 
weight but does not apply to blasting 
agents. 

Cb> This paragraph does not apply to 
the tr ansportation of ammonium ni
trate. 

Cc) This paragraph does not apply to 
storage under the jurisdiction of and In 
compliance with the regulations of the 
U.S. Coast Guard (see 46 CFR Parts 146-
149>. 

<d> The storage of ammonium nitrate 
and ammonium nitrate mixtures that are 
more sensitive than allowed by the "Defi
nition of Test Procedures for Ammonium 
Nitrate Fertilizer" is prohibited . 

Ce> Nothing In this paragraph shall 
apply to the production of ammonium 
nitrate or to the storage of ammonium 
nitrate on the premises of the producing 
plant. 

[§1910.109(i)(l)(i)(e) amend
ed at 43 F.R. 49747, October 
24, 1978.] 

(ii)(a)-Revoked 

Cbl The standards for ammonium 
nitrate <nitrous oxide grade> are thost: 
found In the "Specifications. P roperties. 
and Recommendations for Packaging. 
Transportation . Storage. and Use ol 
Ammonium Nitrate", available from the 
Compressed Gas Association, Inc., 500 
Fifth Avenue, New York, NY 10036. 

<2l General provisions. CD This para
graph applies t..o all persons storing, hav
ing, or keeping ammonium nitrate, and 
to the owner or lessee of any building. 
premises, or structure in which ammo
nium nitrate Is stored In quantities of 
1,000 pounds or more. 

<Ii) Approval of large quantity stor
age shall be subject to due consideration 
of the flre and explosion hazards, in• 
eluding exposure to toxic vapors irom 
burning or decomposing ammonium 
nitrate. 

<1111 Col Storage buildings shall not 
have basements unless the basements 
are open on at least one side. Storage 
buildings shall not be over one story in 
height. 

Cb) Storage buildings shall have ade
quate ventilation or be of a construction 
that will be self-ventilating in the event 
or fire. 

Cc> The wall on the exposed side of 
a storage building within 50 feet of a 
combustible building, forest, piles of 
combustible materials and similar ex
posure hazards shall be of f\re-resisth·e 
con~tructlon. In lieu of the fire
resistive wall, other suitable means or 
exposure protection such as a free ..;tand
lng wall may be used. The roof co\'erings 
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shall be Class C or better, as defined In 
the Manual on Roof Coverings, NFPA 
203M-1970. 

<d> All flooring In storage and han
dling areas, shall be of noncombustible 
material or protected against Impregna
tion by ammonium nitrate and shall be 
without open drains, traps, tunnels, pits, 
or pockets into which any molten ammo
nium nitrate could flow and be confined 
ln the event of flre. 

(el The continued use of an existing 
storage building or structure not in strict 
conformity with this paragraph may bl: 
approved in cases where such continued 
use will not constitute a hazard to life. 

[§1910.109(i)(2)(iii)(e) 
amended at 43 F . R. 49747, 
October 24, 1978.] 

Cf) Buildings and structures ~hall be 
dry and free from water seepage through 
the roof. walls, and floors. 

<3> Storage of ammonium nitrate in 
bags, drums, or other containers. (I) <a > 
Bags and containers used for ammo
niwn nitrate must comply with specift
caUons and standards required for use 
in interstate commerce <see 49 CFR 
Chapter I>. 

Cb> Containers used on the premises 
in the actual manufacturing or process
ing need not comply with provisions of 
subdivision , a) of this subdivision. 

<Ii> <a> Containers of ammonlwn ni
trate shall not be accepted for storage 
when the temperature of the ammonium 
nitrate exceeds 130• F. 

lb) Bags of ammonium nitrate shall 
not be stored within 30 inches of the 
storage building walls and partitions. 

<c> The height of piles shall not ex
ceed 20 feet. The width of piles shall 
not ex<-eed 20 feet and the length 50 feet 
except that where the building Is of non
combustible construction or is protected 
by automatic sprinklers the length of 
piles shall not be limited. In no case shall 
the ammonium nitrate be stacked closer 
than 36 Inches below the roof or sup
porting ar.d spreader beams overhead. 

<d> Aisles shall be provided to sepa
rate plies by a clear space of not Jess 
than 3 feet in width. At least one service 
or main aisle in the storage area shall 
be not less than 4 feet in width. 

<4> Storage of bulk ammonium ni
trate. Cl) <a> Warehouses shall have 
adequate ventilation or be capable of 
adequate ventilation ln case of flre. 

Cb> Unless constructed of noncom
bustible material or unless adequate 
facilities for fighting a roof flre are 
available, bulk storage structures shall 
not exceed a height of 40 feet. 

<U> <a> Bins shall be clean and free 
or materials which may contaminate 
ammonium nitrate. 

<b> Due to the corrosive and reactive 
properties of ammonium nitrate, and to 
avoid contamination. galvanized Iron. 
copper, lead, and z.lnc shall not t,e used 
In a bln construction unless suitably pro
tected. Aluminum bins and wooden bins 
protected against impregnation by am
moniwn nitrate are permissible. The 
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partitions dividing the ammonium ni
trate storage from other products which 
would contaminate the ammonium ni
trate shall be of tight construction. 

<c) The ammonium nitrate storage 
bins or piles shall be clearly identified 
by signs reading "Ammonium Nitrate" 
with letters at least 2 inches hJgh. 

<iii> <a> Plles or bins shall be so sized 
and · arranged that all material in the 
pile is moved out periodically in order to 
minimize possible caking of the stored 
ammonium nitrate. 

(bl Height or depth of piles shall be 
limited by the pressure-setting tendency 
or the product. However , in no case shall 
the ammonium nitrate be piled higher at 
any point than 36 Inches below the roof 
or supporting and spreader beams over
head. 

<c> Ammonium nitrate shall not be 
accepted for storage when the tempera
ture of the product exceeds 130° F. 

Cd> Dynamite, other exploslvf's, and 
blasting agents shall not be used to break 
up or loosen caked ammonium n1trat.c. 

(5) Contaminants. Ci> Ca> Ammonium 
nitrate shall be in a separate buildin1, or 
shall be separated by approved type fire
walls of not less than I hour fire-resist
ance rating Crom storage of organic 
chemicals, atlds, or other corrosive ma
terials, materials that may require blast
Ing during processing or handling, com
pressed flammable gases, flammable and 
combustible materials or other contam
inating substances, including but not 
limited to animal fats, baled cotton. baled 
rags, baled scrap paper. bleaching 
powder, burlap or cotton bags, caustic 
soda. coal. coke, charcoal. cork, camphor, 
excelsior, fibers of any klnd, fish oils, flsh 
meat. foam rubber, hay, lubricating oil, 
linseed oil. or other oxtdlzable or drying 
oils, naphthalene, oakum. oiled cloth
ing, oiled paper, oiled. textiles. paint. 
straw, sawdust, wood shavings, or veg
etable oils. Walls referred to In this sub
division need extend only to the under
side of the roof. 

<b> In lieu of separation walls, am
monium nitrate may be separated from 
the materials referred to in subdivision 
<a> of this subdivision by a space of at 
least 30 feet. 

<c> Flammable liquids such as gaso
line, kerosene, solvents. and tight fuel 
oils shall not be stored on the premises 
except when such storage conforms to 
§ 1910.106, and when walls and sills or 
curbs are provided In accordance with 
subdivisions <a> or <b> of t~ls 
subdivision. 

<d) LP-Gas shall not be stored on the 
premises except when such storl\ge con
forms to § 1910.110. 

<II> <a> Sulfur and finely divided 
metals shall not be stored In the sflme 
building with ammonium nitrate except 
when such storage conforms to para
graphs <a> through <h> of this section. 

<b> Explosives and blasting agents 
shall not be stored in the sam~ building 
with ammonium nitrate except on the 
premises of makers. distributors, and 
user-compounders of explosives or blast
ing agents. 

Cc) Where explosives or blastin~ 
agents are stored in separate buildmr.•, 
other than on the premises of makel"l>. 
dlstribut.Grs, and user-comPounders of 
explosives or blasting agents, they ~hall 
be separflted from the ammonium nitrate 
by the distances and/or barricades spt:Ci• 
fled In Table H-22 of this subpart, but by 
not less than 50 feet. 

Cd> Storage and/or operations on the 
premises of makers, distributors, and 
U3<'r-compounders of explosH·es or blast
ing accnts shall be in conformity with 
paragraphs <a> through Ch l of this 
:.ect1un. 

<6> General precautiom. (i) Electrical 
installations shall conform to the re
quirements of Subpart S of this part, for 
ordinary locations. They shall be de• 
s,~ed to mtnirolze damage from cor- • 
r"sion. 

(ll) In areas where lightning storms 
r -3 prevalent, lightning protection shall 
" provided. <See the Lightning Protec· 

,n Code, NFPA 78-1968.l 
<iii> Provisions shall be made to pre

vent unauthorized personnel from en· 
terlng the ammonium nitrate storage 
area. 

(7> Fire protection. <P Not more than 
2,500 tons or bagged ammonium nitratt' 
shall be stored in a building or structure 
not equipped with an automatic sprin
kler system. Sprinkler systems shall bt 
of approved type and installed in ac
cordance with the Standard for the In
i;tallation of Sprinkler Systems, NFPA 
13-1969. 

!Ii) <a> Sultable flre control devlce5 
such as small hose or portable ext111-
guishers shall be provided throughout 
the warehouse and in the loading and 
unloading areas. See the Standard for 
the Installation of Portable Fire Extin· 
guisheri;. NFPA 10- 1970, and the Stand· 
ard for the Installation of Standpipe and 
Hose Systems. NFPA 14-1970. 

< b > Water supplies and fire hydrant.:, 
shall be available in accordance with 
recognized good practices. 

(J l Small arms ammunition, small 
arms primers. and small arms propd· 
lants-0 > Scope. This paragraph dor0 

not apply to in-process storage and intra· 
plant transportation during manufac• 
ture of small arms ammumtion. small 
arms primers, and smokeless propellants 

(2 l Small arms amm unit1on. c 11 No 
quantity limitations are imposed on the 
storage of small arms ammunition iii 
warehouses. retail stores, and other gen· 
cral occupancy facilities, except those 
imposed by limitations of storai:e 
facllit.ies. 

<li> Small arms ammunition shall !Jr 
separated from flammable liquids. flam· 
mable solids as classified in 49 CFR Part 
172, and r rom oxidizing ma tenals. by a 
fire-resistive wall of 1-hour rating or by 
a. distance of 25 feet. 

1zii> Small arms ammunition shall net 
he stored together with Class A or Class 
B explosives unless the storage racililY 
is adequate for this latter st-0rage. 
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:n Smokeless propellants Ii> All 
,ikdcs." propellants shall be stored in 
JJPll1~ containers specified In 49 CFR 
I flJ for smokf'lt'ss propellants. 

(1 I-Revoked 

iii I Commercial stocks of smokeless 
,pellants over 20 pounds Md not more 
m 100 pounds sha.11 be stored In port
le wooden boxes having walls of at 
Lbt 1 1nch nominal thickness. 
Iv> Commercial stocks in quantities 

t lo exceed 750 pounds shall be stored 
nonportable storage cabinets having 
oden walls of at least 1 Inch nominal . . 
ckness. Not more than 400 pounds 
•ll be permitted in any one cabinet. 
v> Quant1Ue3 in excPss of "50 oounds 

, 'I be stored in magazines in accord
e wlLh paragraph I c > of this section 

4 > SmaU arms ammunition primers. 
Small arms ammunition primers 

,,: not be stored except m the on
. al shipping container m ac-cordance 
h the n•quirement.,; of 49 CFR 173.107 
~mall arms ammunition primers. 

(ii)-Revoked 

11i I Small arms ammunition primers 
111 be separated from flammable 
Jids. flammable solids as classified In 
Cl•'R Part 172. and oxidizing ma-

1als by a fire-resistive wall of I-hour 
m~ or by a distance of 25 feet. 
1v > Not n\ore than 750,000 small arms 
mumtion prtmers shall be stored in 

'I one building. except as provided in 
,cti\°lslon 1v1 of this subparagraph. 
t more than 100,000 shall be stored in 
Y one pile. Piles shall be at least 15 
t apart. 
v' Quantities of small arms amn1w1i

n primers in excess of 750,000 shall be 
red In ma~azines in accordance with 
l'\JUaph •c> of this section. 
k, Scope. This section applies to the 
nufacture. keeping, having, storage, 
c transportation. and use of explo
:!s, blasting agents, and pyrotechnics. 
Is section does not apply to the sale 
i use 1publtc display) o! pyrotechnics. 
nmonJy known as fireworks, nor to the 
· of explosives 1n the form prescribed 
the official U.S. Pharmacopeia. 

910.110 Storage and handling of liq-
uefied pell'Oleum gases. 

al De/inttions applicable to this sec-
' n. As used In this section: 

1) API-ASME container-A con
ner constructed In accordance with 
l requirements o! p a r a g r a p h 
1 <3> <W> of tbls section. 
2> ASME container - A container 

· 'lStructed In accordance with t.be re-
1rements of paragraph <b> <3> (1) of 
s section. 
3> Container assembly-An assembly 
nslst.ing essentially of the container 
d fittings tor all container openings, 
:luding shutoff valves, exces,; flow 
Ives. hquid-level gaging devices, safety 
lief devices. and protective housing. 

<4• Containers--AII vessels. such as 
tanks. cylinder$. or drums, used !or 
transportation or storing liquefied pe
troleum gases. 

c51 DOT - Depart men t of 
Transportation. 

<6> DOT container-A container con
structed in accordance with the appli
cable requirements of 49 CFR Chapter 1. 

c 7 l ''Llquifled petroleum gascs"
"LPG" and "LP-Oas"-Any material 
which is composed predominantly of any 
of the following hydrocarbons. or mix
tures of them: propane, propylene, bu-
tanes c normal butane or iso-butane>. 
and butylenes. 

<81 Movable fuel st.orage tenders or 
farm carts-Containers not in excess of 
1.200 gallons water capacity. equipped 
with wheels to be towed from one loca
tion of usage to another. They are 
basically nonrughway vehicles. but may 
occasionally be moved over public roads 
or highways. They are used as a fuel 
supply for farm tractors. construction 
machinery and similar equipment . 

<9> P .S.1.O.-pounds per 5quare inch 
gauge. 

<10> P .S.I.A.-pounds per square inch 
absolute. 

< 11 l Systems-an assembly o! equip
ment consisting essentially of the con
tainer or containers. major devices such 
as vaporizers. safety relief valves. excess 
flow valves. regulators. and piping con
necting such parts. 

< 12) Vaporizer-burner-an integral 
vaporizer-burner unit. dependent upon 
the heat generated by the burner as the 
source of heat to vaporize the liquid used 
for dehydrators or dryers. 

03) Ventilation, adequate-when 
specified for the prevention of fire dur
ing normal operation, ventilation shall 
be considered adequate when the con
centration of the gas in a gas-air mixture 
does not exceed 25 percent of the lower 
flammable limit. 

<14) Approved-unless othenvise In
dicated. listing or approval by the fol
lowing nationally recognized testing 
laboratories: Underwriters Laboratories, 
Inc.: Factual Mutual Engineering Corp. 

<15) Listed-see "approved'' in § 1910. 
110(14). 

<16) DOT Speclflcatlons--regulatlons 
of the Department of Transportation 
published In 49 CFR Chapter I. 

(17) and (18)-Revokeo 

Cl9> DOT cylinders-<:ylinders meet
Ing the requirements of 49 CFR 
Chapter I . 

Cb) Basic rules.-Cl) Odorfatng gase~. 
Cl> All liquefied petroleum gases shall l>e 
effectively odorized by an approved aget1t 
of such character as to indicate posi
tively, by distinct odor. the presence of 
gas down to concentration In air of not 
over one-fifth the lower limit of flam
mability. Odorization, however, Is not 
required if harmful in the use of further 
processing of the liquefied petrolewn gas. 
or It odorlzation will serve no useful pur
pose as a warning agent in such use or 
further processing. 

<ii> The odorizatlon requirement of 
subdivision Ci> of this subparagraph shall 
be considered to be met by the use of 1.0 
pounds of ethyl mercaptan, 1.0 pounds 
of thiophane or 1.4 pounds of amyl 
mercaptan per 10,000 gallons of LP-Oas. 
However, this listing of odorants and 
quantities shall not exclude the use of 
other odorants that meet the odorization 
rec.uirements o! subdivision Ii) of this 
subparagraph. 

(2 ) Approval of equipment and sys
tems. <1> Each system utilizing DOT 
containers in accordance with 49 CFR 
Part 178 shall have its container valves, 
connectors, manifold valve assemblies, 
and regulators approved. 

Ciil Each system for domestic or com
mercial use utilizing containers of 2,000 
gallons or less water capacity. other than 
those constructed in accordance with 49 
CFR Part 178, shall consist of a container 
assembly and one or more regulators, and 
may include other parts. The system as 
a unit or the container assembly as a 
unit, and the regulator or regulators. 
shall be individually listed. 

Oil) In systems utilizing containers of 
over 2,000 gallons water capacity, each 
regulator. container valve, excess flow 
valve, gaging device, and relief valve in
stalled on or at the container, shall have 
its correctness as to design, construction, 
and performance determined by listing 
by Underwriters Laboratories, Inc., or 
Factory Mutual Engineering Corp. 

(3) Requirements for construction and 
original test of containers. <D Contain-
ers used with systems embodied in para
graphs Cd>, <e>, (g), and <h > of this sec
tion, except as provided in paragraphs 
<e> C3) <iii) and (g) (2) <i> of this section, 
shall be designed, constructed, and tested 
in accordance with the Rules for Con
struction of Unfired Pressure Vessels. 
section VIII, Division 1, American So
ciety of Mechanical Engineers <ASME> 
Boiler and Pressure Vessel Code, 1968 
edition. 

<Ii> Containers constructed according 
to the 1949 and earlier editions of the 
ASME Code do not have to comply with 
paragraphs U-2 through U- 10 and U- 19 
thereof. Containers constructed accord
ing to paragraph U-70 in the 1949 and 
earlier editions are not authorized. 

<Iii> Containers designed, constructed, 
and tested prior to July 1, 1961, accord
Ing to the Code for Unfired Pressure 
Vessels for Petroleum Liquids and Gases. 
1951 edition with 1954 Addenda, of the 
American Petroleum Institute and the 
American Society of Mechanical Engi-
neers shall be considered in conform
ance. Containers constructed according 
to API-ASME Code do not have to com
ply with section I or with appendix to 
section I. Paragraphs W- 601 to W-606 
inclusive in the 1943 and earlier editions 
do not apply_ 

<ivJ The provisions of subdivision <il 
of this subparagraph shall not be con
strued as prohibiting the continued use 
or relnstallatlon of containers con
structed and maintained In accordance 
with the standard for the Storage and 
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Handling of Liquefied Petroleum Gases 
NFPA No. 58 in effect at the time of fab
rication. 

<v> Containers used with systems em
bodied In paragraph <bl, <d i CJl ( Iii), 

and en of this section, shall be con
structed, tested, and stamped in accord
ance with DOT specifications effective at 
the date o_f their manufacture. 

<4> Welding of containers. <I> Weld
ing to the shell, head, or any other part 
of the container subject to internal pres
sure, shall be done In compliance with 
the code under which the tank was fab
ricated. Other welding is permitted only 
on saddle plates, lugs, or brackets at-

tached t.o the container by the tank 
II\anufacturer. 

<ii> Where repair or modification in
volving welding of DOT containers is re
quired, the container shall be returned 
to a qualified manufacturer making con
tainers of the same type, and the repair 
or modification made in compliance with 
DOT regulations. 

(5) Markings on containers. Cl> Ea.ch 
container covered in subparngraph (3) 
<il of this paragraph, except as provided 
In subparagraph <3> (iv) of this para
graph shall be marked as specified in the 
following: 

<a> With a marking Identifying com
pliance with, and other markings re
quired by, the rules of the reference 
under which the container is con
structed; or with the stamp and other 
markings required by the National Board 
of Boiler and Pressure Vessel Inspect.ors. 

Cb> With notation as to whether the 
container ls designed for underground 
or aboveground installation or both. If 
int.ended for "both and different style 
hoods are proVided, the marking shall 
lndicate the proper hood for each type 
of Installation. 

<c> With the name and address of the 
supplier of the container, or with the 
trade name of the container. 

Cd) With the water capacity of the 
container In pounds or gallons, U.S. 
Standard. 

<e> With the pressure in p.s.l.g., for 
which the container is designed. 

<I> With the wording "This container 
shall not contain a product haVing a 
vapor pressure in excess of - p.s.i.g. at 
100° F.," see subparagraph (14) (Viii) of 
this paragraph. 

(g) With the tare weight In pounds or 
other Identified unit of weight for con
tainers with a water capacity of 300 
pounds or less. 

Ch) With marking Indicating the max
imum level 1;() which the cont&lner may 
be filled with llquld at temperatures be
tween 20° F. and 130° F., except on con
tainers provided with fixed maximum 
level indicators or which are filled by 
weighing. Markings shall be Increments 
or not more than 20° F. This marking 
may be located on the llquld le,•el gaging 
deVice. 

Ci) With the outside surface area in 
square feet. 

<ii> Markings specified shall be on a 
metal nameplate attached to the con-
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tatner and located In such a manner as to 
remain visible after the container ts 
Installed. 

<iii) When LP-Gas and one or more 
other gases are stored or used In the same 
area, the containers shall be marked to 
Identify their content. Marking shall be 
In compliance with American National 
Standard Z48.l-1954. "Method of Mark
lng Portable Compressed Oas Containers 
To Identify the Material Contained." 

(6) Location of containers and reg
ulating equipment. (l) Containers, and 
first stage regulating equipment lf used, 
shall be located outside of buildings, ex
cept under one or more of the following : 

<a> In buildings used exclusively tor 
container charging, vaporization pres-
sure reduction, gas mlxtng, gas manufac
turing, or distribution. 

Cb> When portable use ls necessary 
and 1n accordance with paragraph <c> <5> 
of this section. 

<c> LP-Gas fueled stationary or port
able engines In accordance with para
graph <e> <11> or <12> of this section. 

(d) LP-Gas fueled Industrial trucks 
used In accordance with paragraph <e> 
< 13 > of tnts section. 

Ce> LP-Gas fueled vehicles garaged 1n 
accordance with paragraph <e> <14) of 
this section. 

(/) Containers awaiting use or resale 
when stored In accordance with para
graph Cf> of this section. 

Cvl In the case ot buildings dev )l( 

exclusively to gas ml\nufacturlng ar 
distributing operations. the distances n 
qulred by Table H-23 may be reduet l 
provided that In no case shall contalnP 
of water capacity exceeding 500 gallor 
be located closer than IO feet t.o sue 
gas manufacturing and dlstnbutlr 
buildings. 

<vi> Readily lgnltible materlal sue 
as weeds and long dry grass shall, b 
removed within 10 feet of any contalneJ 

Cvill The minimum separation ll4 
tween liquefied petroleum gas contalne 
and flammable liquid tanks shall be : 
ieet, and the minimum separation ll4 
tween a container and the centerline 1 

the dike shall be 10 feet The foregolr, 
provision i-hall not apply when LP-G1 
con tamers of 125 galions or less capac1t 
are installed adjacent to Cl?-'iS III flarr 
rnable liquid tanks oC 275 gallons or ,e: , 
c-apac1ty. - o! 

•v:ii> Suitable means shall be taken I I ::ill 
prevent t~e accumul:\t:011 of flnmrnabl c ;;?, 
'1quids under adjacent liquefied pctrc lJH 
lcum gl\s containers. !-Uch as by dlklm a ...,....a: 
di \'l'rsion curb~. or grading. A ~ 

<ixl When chkes are used wilh flam t s· 
mable liquid tanks. no liquefied petro 
leum gus containers shall be locate 
Within the diked in-ea. 

<7> Container valves and. containt 
acressories. Cl> Valves, fittings, an 
accessories connected directly to the con 

(ii) Each individual container shall be located talner includlng primary shutoff valv~ 
with resrect to the nearest important building or shall have a rated working pressure o 
group of buildings in accordance with Table at least 250 p.s.i.g. and shall be of ma 
H-23. terial and design sultable for LP-0& 

[ § ( ) ( ) ( .. ) service. Cast Iron shall not be used lo 
1910 .110 b 6 l.l. amended container valves. fittings, and accesso 

at 43 F . R . 49747, October rles. This does not prohibit the ~eo 
24 1978 ] container valves made of malleable o 

' • nodular Iron. 

Water copedty 
per container 

TAnLg H -23 

Minimum dlstanr•s 

Container< B•tw""n 
abov,-

Undtr• Above- rround 
irround ground conl61non 

Less than I~ l(l>ls '···· •. )0 !Ht. NoM •. ,_ Nol\<'. 
125 to 150itallons . . . 10 l<'<'t. 10 I.et •. None. 
251 to 500 ,rollons... •• 10 I.rt •.. 10 !t'fl •. 3 f('('t. 
501 lo 2.000 1t11llons ..... ~Hret • .. 25 !Ht• • 3 lttt. 
2,00110 30.000 iallons.. • 50 l~l ••• 50 fuel. . S lttl. 

I
X o~

1li~:::. 
30,00110 ;o.ooo ttallon-< ••• 50 lttl. . 76 l••t .. tlPl'S ol 
70,001 to 00,000 pllons ••• 60 !Ct'l. . 100 feet. ad)ot'<'nt 

contaln
•rs. 

• II tho &Qlf't110ttl wat,r caPQcll y of a multl-<:0ntalnt1 
ln.<tallallon at" con.<wntr sit• l• .1111 ,,.11onsor greater. the 
minimum dlstanet' <hall comply with th, 1pproprlato 
portion of this tabl•. opplylni the 8J!1tl"l'lllllt cap&cltY 
rsth•r than th• cape.city per rontalner II mon, than one 
lnstallfttlon t, mad•. each ln.<tnlhtlon slmll be -epanit•d 
from nnoth,r ln,tallntlon by at lea•t 25 ltN. Do not apply 
th• MINIMUM OHITANCES BETWEEN ABOVE
OROUND CONTAINERS to such Installation~ 

• N crn:· Tho abovt '1lstan~ 11'<'!Uh'Tm•nu may ~ 
reduud to not 1~ than 10 1 .. 1 lr.r a \lnJI• ccntaln,r of 
1,200 1t11llons wat" capacity or less. provldln~ <uch n 
c:,ontRlntr 15 et IPall 25 fClO't !rom ftny othn LP-Oa- con• 
talner of more than 125 plloM wat•r c,,peclty. 

<Ill> Containers Installed for use shall 
not be stacked one above the other. 

(iv)-Revoked 

<Ii> ConnecUons to containers, excei> 
safety reUef connections, llquld Jeve 
gaging devices, and plugged opening! 
shall have shutol! valves located as clos 
to the container as practicable. 

<IU) Excess flow valves, where re· 
qUlred shAU close automatically at th 
rated flows of vapor or liquid as speclJle, 
by the manufacturer. The connections o 
line including valves, fittings, etc., beln 
protected by an excess flow valve shal 
have a greater capacity than the ralel 
flow of the excess flow valve. 

<iv) Liquid level gaglng deVices whlcl 
are so constructed that outward flow o 
container contents shall not exceed tba 
passed by a No. 54 drill size openlnB 
need not be equJpped with excess flo, 
valves. 

<vl Openings from container o 
through fittings attached directly OJ 
container to which pressure gage con· 
nectlon IS made, need not be equlppei 
with shutol! or excess now valves II sucl 
openings are restricted to not large 
than No. 54 drill size opening. 

<vi> Except as provided ln paragrapl 
<c> <5> <1> (b) ot this section, excess no, 
and back pressure check valves wher• 
required by this section shall be locate< 
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de o! the container or at a point out
where the line enters the container; 
he latter case. Installation shall be 
le In such manner that any undue 
111 beyond the excess flow or back 
.sure check valve will not cause 
lkage between the container and 
1 valve. 
1ti> Excess flow valves shall be de-
1ed with a bypass, not to exceed a No. 
:trill size opening to allow equaliza-
1 of pressures. 
villi Containers of more than 30 gnl
; water capacity and less than 2,000 
ons water capacity, filled on a vol
!trlc basis, and manufactured after 
ember 1, 1963, shall be equipped for 
ng into the vapor space. 

8> Piinno-tncluding pipe, tubing, 
i ftttinos. CD Pipe, except as provided 
paragraphs Ce> <6> CD and Cg> <10) 

> • of this section shall be wrought 
1 :..t steel <black or galvanized), brass, 
per, or alwnlnum alloy. Aluminum 
,y pipe shall be at least Schedule 40 In 
ordance with the specifications for 
mlnum Alloy Pipe, American· Na-
1al Standards Institute <ANSD H38.-

7-1969 <ASTM, B241-69), except that the 
use of alloy 5456 is prohibited and shall 
be suitably marked at each end of each 
length indicating compliance with 
American National Standard Institute 
Specifications. Aluminum Alloy pipe 
shall be protected against external cor
rosion when It Is in contact with dis
similar metals other than galvanized 
steel, or Its location ls subject to re
peated wetting by such liquids as water 
(except rain water>, detergents, sewage, 
or leaking from other piping, or It 
passes through ftoorl,ng, plaster, ma
sonry, or Insulation. Galvanized sheet 
steel or pipe, galvanized Inside and out, 
may be considered suitable protection. 
The maximum nominal pipe size !or 
aluminum pipe shall be three-fourths 
inch and shall not be used for pressures 
exceeding 20 p.s.l.g. Aluminum alloy pipe 
shall not be installed within 6 Inches of 
the ground. 

Ca> Vapor piping with operating pres
sures not exceeding 125 p.s.l .g. shall be 
suitable for a working pressure of llt least 
125 p.s.i.g. Pipe shall be at least Schedule 
40 CASTM A-53-69, Grade B Electric Re
·sL-;tance Welded and Electric Flash 
Welded Pipe or equal>. 

TABLE H-24-WALL THICKNESS 01' COPPER TUBING,· 

NOTE: The standard size by which tube Is designated 
ls ¾-Inch smaller than its nominal outside diameter. 

!, 

Standard Nominal Nominal wall thickness 
size 0.0. (Inches) 

(inches) (inches) 
TypeK TypeL 

¼ 0.375 0.035 0.030 
¾ 0. 500 0. 049 0.035 
½ 0.625 0.049 0.040 
¾ 0. 750 0.049 0.042 
¾ 0.875 0.065 0. 045 

1 1. 125 0.065 0.050 
1¼ 1. 375 0.065 0.055 
1½ 1.625 0.072 0.060 
2 2. 125 0.083 0.070 

1 Based on data In Specification for Seamless Copper 
Water Tube, ANSI H23.l-1970 (ASTM B-88-69). 

TABLE H-2'i-WALL THICKNESS or ALUMINUM ALLOY 
TUBING I 

Outside diameter 
(Inches) 

Nominal wall thickness (Inches) 

Type A Type B 

0.035 
0.035 
o. 042 
0.049 

0.049 
o. 049 
0, 049 
0.058 

1 Based on data in Standard SpPrlflcation for Alumi
mun-Alloy Drawn Seamle.ss Collr,d Tubes for Special 
Purpose Applications, ASTM B2lo-68. 

lb> Vapor piping with operating pres
sures over 125 p.s.l.g. and all liquid pip
Ing shall be suitable for a working pres:, 
sure of at least 250 p.s.i.g. Pipe shall be 
at least Schedule 80 it joints are 
threaded or threaded and back welded. 
At least Schedule 40 (AST?.I A-53-69 
Grade B Electric Resistance Welded and 
Electric Flash Welded Pipe or equal, 
shall be used if joints are welded, or 
welded and flanged. 

(ii) Tubing shall be seamless and of 
copper, brass. steel, or aluminum alloy. 
Co~per tubing shall be of type K or L or 
eqwvalent as covered In the Specifica
tion for Seamless Copper Water Tube 
ANSI_ H23.l-1970 CASTM B88-69l '. 
Aluminum alloy tubing shall be of Type 
~ or B _or equiv_a}~nt as covered in Spec
,fl~atlon ASTM B210-68 and shall be 
suitably marked every 18 inches indicat
l~g compliance with ASTM Speciflca
t10ns. The minimum nominal wall 
thickness of copper tubing and aluminum 
alloy tubing shall be as specified in Table 
H-24 and Table H-25. 

Aluminum alloy tubini shall be pro
tected against external corrosion when 
it Is in conuct with dissimilar metals 
other than galvanized steel, or its loca
tion is subJert to repeated wetting by 
liquids such as water (except rainwater>, 
detergents, sewage, or leakage from other 
piping, or it passes through flooring, 
plaster, mnsonry, or Insulation. Galva
nized sheet steel or pipe, galvanized In
side and out, may be considered suitable 
protection. Tbe maximum outside di· 
ameter for e.luminum alloy tubing shall 
be three-fourths inch and shall not be 
used for pressures exceeding 20 p.s.i.g. 
Aluminum alloy tubing shall not oe In
stalled within 6 inches of the ground 

Oii> In systems where the gas in 
liquid form without pressure reduction 
enters the building, only heavy walled 
seamless brass or copper tubing with an 
Internal diameter not greater than three 
thirty-seconds mch, and a wall thick
~ess of not less than three sixty-fourths 
mch shall be used. This requirement 
shall not apply to research and experi
mental laboratories, buildings, or sepa
rate fire divisions of buildings used ex
clusively for housing internal combus
tion engines, and to commercial gas 
plant.s or bulk stations where containers 
are charged, nor to industrial vaPQrizer 
buildings, nor to buildings, structures. or 
equipment under construction or under
going major renovation. 

(iv> Pipe joints may be screwed, 
flanged, welded, soldered. or brazed with 
a material having a melting point ex
ceeding 1.000° F. Joints on seamless cop
per, brass, steel, or aluminum alloy gas 
tubing shall be made by means of ap
proved gas tubing fittings, or soldered or 
brazed with a material having a melting 
point exceeding 1,000• F. 

110(b)(8) 
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Cv> For operating pressures of 125 
p.sJ.g. or less, fittings shall be designed 
for a pressure of at least 125 p.s.1.g. For 
operating pressures above 125 p.sJ.g., fit
tings shall be designed for a minimum 
of 250 p.sJ.g. 

<vi> The use of threaded cast iron 
pipe fittings such as ells, tees, crosses, 
couplings, and unions Is prohibited. 
Aluminum alloy fittings shall be used 
with aluminum alloy pipe and tubing. 
Insulated fittings shall be used where 
aluminum alloy pipe or tubing connects 
with a dlsslm!lar metal. 

(vli) Strainers, regulators, meters, 
compressors, pumps, etc., are not to be 
considered as pipe fittings. This does not 
prohibit the use of malleable. nodular, 
or higher strength gray iron for such 
eouloment. 

<viii) All materials such as valve seats. 
packing, gaskets, diaphragms, etc .. shall 
be of such quality as to be resistant to 
the action of liquifled petroleum gas 
under the service conditions to which 
they nre subjected. 

Ox> All piping, tubing, or hose shall 
be tested after assembly and proved free 
from leaks at not less than normal oper
ating pressures. After installation, pip
Ing and tubing of all domestic and com
mercial systems shall be tested and 
proved free of leaks using a manometer 
or eqUivalent device that will indicate a 
drop in pressure. Test shall not be made 
with a flame. 

<x> Provision shall be made to com
pensate for exoan.~on. contraction. Jar
ring, and vibration, and for setU!ng. This 
may be accomplished by flexible 
connections. 

<xi> Piping outside buildings may be 
buried, above ground, or both, but shall 
be well sui,ported and protected against 
physical damage. Where soil conditions 
warrant, all piping shall be protected 
against corrosion. Where condensation 
may occur, the piping shall be pitched 
back to the container, or suitable means 
shall be provided for revaporization of 
the condensate. 

19 1 Hose specifications. <I> Hose shall 
be fabricated of materials that are resist
ant to the action of LP-Gas In the liquid 
and vapor phases. If wire braid Is used 
for reinforcing the hose, it shall be of 
corrosion-resistant matertal such as 
stainless steel. 

(ill Hose subject to container pres
sure shall be marked "LP-Gas" or "LPG" 
at not greater than 10-!oot Intervals. 

<ill> Hose subject to container pres
sure shall be designed !or a bursting 
pressure of not less than 1,250 p.sJ.g. 

<Iv> Hose subject to container pres
sure shall have its correctness as to de
sign· construction and performance 
determined by being listed (see§ 1910.110 
<a> (15) >. 

<v> Hose connections subject to con
tainer pressure shall be capable of with
standing, without leakage, a tE>st pres
sure of not less than 500 p.sJ.g. 

<vi> Hose and hose connections on the 
low-pressure side o! the regulator or 
reduclng valve shall be destgned !or a 
bursting pressure o! not less than 125 

110(b)(9) 

p.sl.g or five times the set pressure ot 
the relief devices protecting that portion 
of the system, whichever is higher. 

<vii> Hose may be used on the low
pressure side of regulators to connect to 
other than domestic and commercial 
gas appliances under the following 
conditions· 

<a> The appliances connected w:!th 
hose shall be portable and need a fleld
ble connection. 

Cb> For use inside buildings the hose 
shall be of minimum practical length. 
but shall not exceed 6 feet except as 
provided In pargraph !c) <5> <t> <u> of 
this section and shall not extend from 
one room to another, nor pass through 
any walls, partitions, eel.lings, or floors. 
Such hose shall not be concealed from 
view or used In a concealed location. For 
use outside of buildings, the hose may 

exceed this length but shall be kept as 
short as practical. 

<c> The hose shall be approved and 
shall not be used where it Is likely to be 
subJected to temperatures above 125 F. 
The hose shall be securely connected to 
the appliance and the use of rubber slip 
ends shall not be permitted. 

(d> The shutoff valve for an appli
ance connected by hose shall be in the 
metal r>lpe or tubing and not at the ap
pliance end of the hose. When shutoff 
valves are installed close to each other 
precautions shall be taken to prevent 
operation or the wrong valve. 

< e I Hose used for connecting to wall 
outlets shall be protected from physical 
damage. 

00> Safety devices. CD Every con
t.ainer except those constructed In ac
cordance with DOT specifications and 
every vaporizer <except motor fuel 
vaporizers and. except ·vaporizers de
scribed In subpara@'raph <11> <U> <c) of 
this paragraph and paragraph (d) C4l <v> 
<a1 of this -section> whether heated by 
arUflclal means or not, shall be provided 
with one or more safety relief valves of 
spring-loaded or equivalent type. These 
valves shall be arranged to afford free 
vent to the outer air with discharge not 
le.<:.s than 5 feet horizontally away from 
any opening into the building which Is 
below such discharge. The rate of dis
charge shall be ln accordance with the 
requirements of subdivision <U l of this 
subparagraph or subdivision CUil of this 
subparagraph In the case of vaporizers. 

<li > Minimum required rate of dis
charge In cubic feet per minute of air 
at 120 percent of the maximum per
mitted start to discharge pressure tor 
safety relief valves to be used on con
tainers other than those constructed In 
accordance with DOT speclflcation shall 
be as follows: 

FIDID 
Surface rate 

area CFM 
(3q. Jt. ) air 

20 or !es.,____________________ 626 

25 --------- ----------------- 751 
so -------------------------- 872 
35 -------------------------- 990 
40 -------------------------- 1,100 
45 -------------------------- 1.220 
50 -------------------------- 1,330 

Sur/ace 
area 

(3q , /t.) 

55 --------------------------
60 --------------------------
65 --------------------------
70 --------------------------
75 --------------------------
80 --------------------------

85 - ------------------------
90 -------------------------GS--------------------------
100 -------------------------
105 ---- - --------------------
110 -------------------------
115 -------------------------
120 -------------------------
125 ---·---------------------
130 -------------------------
135 - - -----------------------
140 -------------------------
145 -------------------------
150 -------------------------
155 . -----------------------
160 -------------------------
165 -------------------------
170 -------------------------
175 -------------------------

r 1'N 
ratt 
CFJI 
air 

1,430 
l,&40 
1,840 
l ,UO 
1. aao 
1,950 
2,050 
2,160 
2,IMO 
2, 3-40 
2,440 
2,530 
2.6'0 
2,720 
2,810 
2. 900 • 
2.990 
3,080 
3,170 
3.260 
3,350 
3.~ 
3,530 
3,820 
3,700 

180 ------------------------- 3,790 
185 ------------------------- 3,880 
190 ------------------------- 3,960 
195 ------------------------- 4,050 
200 ------------------------- 4, 130• 
210 ----- -----. _ ------------- 4. 300 
220 ------------------------- 4.470 
230 ------------------------- 4,630 
24-0 ------------------------- 4,800 
260 ------------------------- 4.960 
260 ------------------------- 5,130 
270 ------------------------- 5,290 
280 ------------------------- 5,450 
290 - - - - --------------------- 5,610 
300 ------------------------- 5.760 
310 ------------------------- 5.920 
320 --- ---------------------- 6.080 
330 ------------------------- 6,230 
340 - ------------------------ 6,390 
350 _ ----------------------- 6,540 
360 ------------------------- 6,690 
370 ------------------------- 6,840 
980 ------------------------- 7,000 
390 ------------------------- 7,150 
400 - ------------------------ 7,300 
450 --- ---------------------- 8. 040 
600 ------------------ ------- 8,760 
550 ------------------------- 9,470 
600 ------------------------- 10.1~0 
650 - - -------------------- --- l0,860 
700 ------------------------- 11,550 
750 ------------------------- 12,220 
800 ------------------------- 12,880 
850 ------------------------- 13,540 
900 ------------------------- 14,190 
950 ------------------------- 14,830 
1,000 ------------------------ 15.470 
1,050 ------------------------ 16. 100 
1,100 ------------------------ 16,7211 
1,150 ------------------------ 17,350 
1,200 ------------------------ 17,960 
1.250 ------------------------ 18.570 
1,300 ------------------------ 19.180 
1,350 ------------------------ 19,780 
1.400 ------------------------ 20,380 
1,4SO ------------------------ 20,986 
1,500 ------------------------ 21,570 
1,550 ------------------------ 22.160 
1,600 ------------------------ 22,740 
1.850 ------------------------ 23.320 
1,700 -·---------------------- 23,90C 
1,750 ------------------------ 24,470 
1,600 ------------------------ 25,050 
1.850 ------------------------ 25.620 
1,900 ------------------------ 26,180 
1,G50 ------------------------ 28,750 
2.000 ------------------------ 2'7,910 

• f; 

-

ft 
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·ace area=total outside surface area of 
· ,ntalner In square feet. 

hen the surface area Is not stamped on 
nameplate or when the marking Is not 

,le. the area can be calculated by using 
('If the following formulas: 

) Cylindrical container wlth hemtspherl
heads: 
,:::Overall tengthxoutstde dlameterx 
1416. 
l) Cyllndrlcal container with other than 
l1'pberlcal heads: 
a=· (Overall length+0.3 outside diameter) 
ouislde dlameterX 3.1416. 

OTE: This formula 111 not exact, but Will 
results within the llmita of practical 

.1racy for the sole purpose or s!Zlng relief 

l) Spherical container: 

a.=Out.slde diameter squaredXS,1416. 
N Rate-CPM Alr=Req\Jlred ffow capacity 
1 cubic feet per minute of air at standard 
:>ndlttons, 60 P . and atmospheric pres
ure (14.7 p.sJ.a .). 

·he rate of discharge may be interpolated 
Intermediate values of surface area. Por 
talners wttb total outside surface area 
Mer than 2 ,000 square feet, the required 
~ rate can be calculated using the formula, 
w Rate-CFM Alr=63.632 A0 a. 
e: total outside surface area of the con

-ier In 5quare feet. 
' alves not marked " Alr" have flow rate 
rklng In cubic feet per mlnute of llque-
1 petroleum gas. These can be converted 
ratings ln cubic feet per minute of alr by 
ltlplytng the liquefied petroleum gas rat
s by factors llsted below. Air flow ratings 
t be con9erted to ratings In cubic feet per 
oute or liquefied petroleum gas by dlvld• 

the air ratings by the factors 11.sted 
ow. 

1l31n,r l)"I)(' ....... JOO I~ 150 1,5 200 
\"OIIVfnioll (actor. I. 162 I. 142 I. 113 I 0.8 I 010 

<ill) Minimum Required Rate of Dls
arge for Safety Relief Valves for 
1uefled Petroleum Gas VaporiZers 
team Heated, Water Heated, and 
rect Fired>. 
The minimum required rate of dis
arge for safety rellef valves shall be 
termlned as follows : 
<al Obtain the total surface area by 
,ding the surface area of vaporiZer 
ell In square feet directly In contact 
th LP-Gas and the heat exchanged 
rface area In square feet directly in 
ntact w~th LP-Gas. 
(b) Obtain the minimum required 
te or discharge In cubic feet of air 

, ·r minute, at 60• F. and 14.7 p.s.l.a. 
:>m subdivision Cti) of this sub
. ragraph, for this tota) surface area. 
(Iv) Container and vaporizer safety 
lief valves shall be set to start-to
scharge, with relation to the design 

· essure of the container, In accordance 
1th Table H- 26. 

TABLE R -211 

Containers Minimum Maximum 
~rr-enl) (percent) 

ASME Code; Par. u~ u~ 
1949 and earlier editions...... 110 • 125 

AS.ME Code: Par. U-200, 
U-2'11-1949 edition.......... 88 • 100 

AS~iE Code- 19.',(). 1952, 1956, 
I~. 1982. 1965 and l!ICIS 
(Dl.-lslon l) edit Ions. . • . . . . .• 88 I 100 

A Pl- A SM E Code-nll e<lillom. 88 1 100 
DOT- A.• p™1Crlbod ln 49 

CFR C hapter I ••••••••• •••••••••••••••••••••••••.••• 

• Manufacturers or Slllety rellel •alvrs Bre allowed o· 
plus tolcrancn not nceoolng 10 l)<'rcent or the 5"t prr=re 
marked on lht vain. 

cv> Safety relief devices used with 
systems employing containers other 
than those constructed according to 
DOT specifications shall be so con
structed as to discharge at not less than 
the rates shown In subdivision <ti) of 
this subparagraph , before the pressure 
is In excess of 120 percent of the maxi
mum <not Including the 10 percent re
f erred to In subdlvlslou <Iv> of this sub
paragraph) permitted start to discharge 
pressure setting of the device. 

<vi> In certain locations sllfflclently 
sustained high temperatures prevall 
which require the use of a lower vapor 
pressure product to be stored or the use 
of a higher designed pressure vessel In 
order to prevent the safety valves open
ing as the result of these temperatures. 
As an alternative the tanks may be pro
tected by cooling devices such as by 
spraying, by shading, or other effective 
means. 

<vii) Safety relief valves shall be 
arranged so that the possibility of tam
pering will be minimiZed. If pressure 
setting or adjustment Is external, the 
relief valves shall be provided with 
approved means for sealing adjustment. 

<viii> Shutoff valves shall not be in
stalled between the safety relief devices 
and the container, or the equipment or 
piping to which the safety relief device 
is connected except that a shutoff valve 
may be used where the arrangement of 
this valve ls such that full required ca
pacity flow through the safety relief 
device Is always afforded. 

<ix> Safety relief valves shall have 
dl.rect communication with the vapor 
space of the container at all times. 

<x> Each container safety relief valve 
used with systems covered by paragraphs 
Cd ) , <e>, <g> , and <h> of this section, 
except as provided in paragraph <e> (3) 
(111) of this section shall be plainly and 
permanenUy marked with the following: 
"Container Type" of the pressure vessel 
on which the valve ls designed to be 
Installed; the pres.sure In p.s.i.g. at which 
the valve ls set to discharge ; the actual 
rate of discharge of the valve In cubic 
feet per minute of air at 60° F . and 14.7 
p.sJ.a .; and the manufacturer's name 

and catalog number, for example: T200-
250-4050 AIR-indicating that the valve 
Is suitable for use on a Type 200 con
tainer, that It Is set to start to tllscharge 
at 250 p.s.1,g.; and that Its rate of dis
charge Is 4,050 cubic feet per minute of 
air as determined In subdivision <U> of 
this subparagraph. 

(xi) Safety relief valve assemblies, in
cluding Ulelr connecUons, shall be of 
sufficient size so as to provide the rate 
of flow required for the container on 
which they are Installed. 

(xii) A hydrostatic rellef valve shall 
be installed between each pair of shut
off valves on Uquefled petroleum gas Uq
uld piping so as to relleve Into a safe 
atmosphere. The start-to-d1scharge pres
sure setting of such relief valves shall not 
be in excess of 500 p .s.!.g. The minimum 
setting on relief valves installed in piping 
connected to ot!ler than DOT containers 
shall not be lower than 140 percent of 
the container relief valve setting and In 
piping connected to DOT containers not 
lower than 400 p.sJ.g. Such a relief valve 
should not be Installed in the pump dis
charge piping If the same protection can 
be provided by installing the relief valve 
In the suction piping. The start-to
dlscharge pressure setting of such a re
lief valve, if Installed on the d.lseharge 
side of a pump, shall be greater than the 
maximum pressure permitted by the 
recirculation device in the system. 

( xiii) The discharge from any safety 
relief device shall not terminate In or 
beneath any building, except relief de
vices covered by subparagraphs <6> Ci) 
<a>-<e> of this paragraph, or paragraphs, 
Cc> (4) Ci> or (5) of this section. 

(xiv) Container safety relief devices 
and regulator relief vents shall be lo
cated not less than five <5 l feet In any 
direction from air openings into sealed 
combustion system appliances or IUe
chanical ventilation air Intakes. 

(11) Vaporizer- and housing. (1) In
direct fl.red vaporizers utilizing steam, 
water, or other heating medium shall be 
constructed afld Installed as follows: 

Ca > Vaporizers shall be constructed In 
accordance with the requirements of sub
paragraph 13> <D-<IU> of this para
graph and shall be permanently marked 
as follows: 

Cl> With the code marking signifying 
the specifications to which the vaporizer 
Is constructed. 

(2) With the allowable working pres
sure and temperature for which the 
vaporizer ls designed. 

<J> With the sum of the outside sur
face area and the Inside heat exchange 
surface area expressed In square feet . 

(4) With the n11me or symbol of the 
manufacturer. 

Cb> Vaporizers having an Inside d1am
eter of 6 inches or less exempted by the 
ASME Unflred Pressure Vessel Code. Sec
tion vm of the ASME Boller and Pres-

llO(b)(ll) 
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sure Vessel Code-1968 shall have a de
sign pressure not less than 250 p.s.l.g. and 
need not be permanently marked. 

Cc) Heating or cooling coils shall not 
be Installed Inside a storage container. 

Cd) Vaporizers may be Installed Jn 
buildings, rooms, sheds. or Jean-tos used 
exclusively for gas manufacturing or dis
tribution. or In other i<tructures of light, 
noncombustible construction or equiva
lent, well ventilated near the floor line 
a nd roof. 

When vaporizing and/or mixing 
equipment ls located In a structure or 
building not used exclusively for gas 
manufacturing or distribution, either 
attached to or within such a building, 
such structure or room shall be separated 
from the remainder of the building by a 
wall designed to withstand a static p res
sure of at least 100 pounds per square 
foot. This wall shall have no openings 
or pipe or conduit passing through It. 
Such structure or room shall be provided 
with adequate ventilation and shall have 
a roof or at least one exterior waU of 
lightweight construction. 

<e) Vaporizers shall have, at or near 
the discharge, a safety relief valve pro
viding an effective rate of discharge in 
accordance with subparagraph < lO<liO 
of thi:; paragraph, except as provided in 
paragraph <dl <4l (Vl (cl, of this section. 

</l The heating medium lines into 
and leavin!? the vaporizer shall be pro
vided with suitable means for prevent
ing the flow of gas Into the heat systems 
in the event of tube rup.ure In the vapor
izer. Vaporizers shall be provided with 
suitable automatic means to prevent 
liquid pnssing through the vaporizers to 
the gas discharge piping. 

Cg) The device that supplies the 
necessary heat for producing steam, hot 
water, or other heating medium may be 
Installed in a building, compartment, 
room, or lean-to which shall be venti
lated near the floorline and roof to the 
outside. The device location shall be 
separated from all compartments or 
rooms containing liquefied petroleum 
gas vaporizers, pumps, and central gas 
mixing devices by a wall designed to 
withstand a static pressure of at least 
100 pounds per square foot. This wall 
shall have no openings or pipes or con
duit passing through it. This reqUlre
ment does not apply to the domestic 
water heaters which may supply h eat 
for a vaporizer In a domestic system. 

<h l Gas-fired heating systems supply
Ing heat exclusively for vaporization 
purposes shall be equipped with auto
matic safety devices to shut off the flow 
of gas to main burners, IC the pilot light 
should fail. 

<il Vaporizers may be an Integral part 
of a fuel storage container directly con
nected to the JiqUld section or gas sec
tion or both. 

<1l Vaporizers shall not be equipped 
with fusible plugs. 

Ck) Vaporizer houses shall not have 
unprotected drains to sewers 01 sump 
pits. 

< ii 1 Atmospheric vaporizers employ
ing heat from the ground or surrounding 
air shall be in,;.talled as follows: 

llO(b)(ll) 

< a I Buried underground, or 
<bl Located inside the building close 

te, a pOllll al whtch PIPl' enters the build
mg provided the capacity of the unit 
dot' not rxcred 1 quart. 

<c• Vaporizers of !es." thl\n 1 quart 
capacity heated by the cround or :.ur
rounclml? air. nerd not be equipped with 
safclv relief valves µro\·ided that ade
qu,,tf' trsts demonstrnle that thr a.,;.scm
bly is safe without safety relief valves. 

t 11i > Direct J!ns-firrd vaporizers shall 
be constructed, marked. and ins talled 
a~ follows · 

, a, , t I rn accordance with the re
qu1 remen t.~ of the Amerlran Sor1ety of 
Mechamcal En1?1neers B01lrr and Pres
sure VeSl;rl Code- 1968 that arc npph
<'ahle lo the maximum working condi
tions for wluch the vaporizer 1s 
designed. 

t 21 \ii/1th the nnme or the manufac
turer: rated BTU Input to the burner; 
the arra of the heat exchange surface 
in i.quare feet. the outside surface of 
the vaporizer 1n square feet; and the 
maximum vaporizing capacity 1n gallons 
per hour. 

< bl 111 Vapori:rers may be connected 
t.o the ltquid section or the gas seC'tion 
of the storage container, or both; but 
m any case there shall be at the con
tainer a manually operated valve in each 
connection to permit completely shutting 
ort when desired, of all ttow of gas or 
liquid from container to vaporizer 

121 Vaporizers with capacity not ex
reeding 35 gallons per hour shall b~ 
!orated at least 5 feet from rontamcr 
shutoff valves. Vaporizers having ra
pnc1ty of more than 35 gallons but not 
exceeding I 00 gallons per hour shall be 
located at least 10 feet Crom the ron
t:uner shutoff valves. Vaporizers having 
a cnpnc1ty greater thnn 100 gallons per 
hour shall be located at least 15 feet from 
containrr i-hutoff valves. 

, c> Vnporizer;; rnay be installed 1n 
buildings, rooms. housings, sheds, or 
lean-tos lL~ed exclusively tor Vl\porizlng 
or mixing of liquefied petroleum gas. 
Vaponzmg housing structures shall be of 
noncombustible construction, well ven
tilated near the floorline and the high
est point of the roof. When vaporizer 
and/or mixmg equipment is located m a 
structure or room attached to or within 
a building, such structure or room shall 
be separated from· the remainder of the 
building by a wall designed to withstand 
a static pressure of at least 100 pounds 
prr square Coot. This wall shall hRve no 
openings or pipes or conduit pas.c;lng 
through it. Such structure or room shall 
be provided with adequate ventilation, 
and shnll hRve a roof or at least one ex
terior wall or lightweight construction. 

1dl Vaparizers shall have at or near 
the discharge, a safety relief valve pro
victing an effective rate of discharge in 
accordance with subparRgraph ( 1011 iii> 
of this paragraph. The relief valve shall 
be so located as not to be subjected to 
temperatures in excess of 140° F. 

re> Vaporizers shall be provided with 
suitable aulomatlc means to prevent 
liquid passing from the vaporizer to the 
gas discharge piping of the vaporizer. 

1/1 Vapor11.crs s hall be pro\'1dcd 1rnh 
mean,; for manually turning ort the g 
to the main burner and pilot. 

1 QI Vapori1,ers shall be equipped \\"llh 
automatic safety devices to shut off Lilt 
now ol gas lo main burners if Lhr pilot 
light .should fail Whrn the fl ow throuch 
the ptlot exceeds 2,000 B tu ;:,er hour, 
the pilot also shall be equipped with an I ~I 
automatic safety device to shut off tilt 
flow of gas lo the pilot should the pilot 
name be extinguLShed. ·t .e 

<h I Pre.c;sure regulating and pre.,;.<urt 
,educing equipment If located witlun II 
feet of a direct fired vaporizer shall ht 
separated from the open flame by a sub• ' 12 
st.anllally airtight noncombustible par- I" ~ 
ti lion or partitions. p;_ 

cil Excrpt as provided In <cl of Uus 
.subdivision the following minimum dis- • 
tanc<'s shall be maintaml'd betwf'en di· 
reel fired vaporizers and the nearest 1m· 
portant building or group of buildings 

Ten reet ror vaporizers havtng a capacity 0: 
15 gnllons per hour or less vaporlZIDC 
cap:iclLy 

Twenty-Ove feet for vaporizers having • 
vaporizing capacity of 16 to 100 gallona pt: 
hour 

Fifty reet for vaportzt>r~ hnvlnr, n vnporll• 
lnr, cap:iclty exceeding 100 g:illons per bour 

[§:910.llO(b)(ll)(iiil(i) 
amended at 43 f.R. 49747, 
October 24, 1978.] 

c 1 > Direct fired vap, rlzers shall not 
raise the produrt prc.s.,ure above the de
"1"n JJrcs.,;ure of I he vnpori7.er equ1pml'III 
nor shall thev raise the product r,rrs• 
~ure \\ 1thln the s torage container aboie 
the presimre shown in the second column 
of Table H-31. 

1k1 Vapori1ers shall not be vrovided 
with fusible plugs. 

Cl> Vaporizers shall not have unpro
tected drains to sewers or sump pits. 

<iv> Direct gas- fired tank heaters shall 
be constructed and Installed as follows· 

<a> Direct gas-fired tank heaters, and 
tanks to which they are applied, shall 
only be installed above ground. 

<b> Tank heaters shall be perm•· 
nently marked with the name of !ht 
manufacturer, the rated B.t.u. input ID 
lhl! burner. and the maximum vaporlzlDJ 
capacity in gallons per hour 

<c, Tank heaters may be an. integral 
part of a fuel storage ccntainer d1recUY 
connected to the container liquid sec· 
t1on or vapor section, or both. 

td I Tank heaters shall be provided 
with a means for manually turning off 
the gas to the main burner and pilot. 

<eJ Tank heaters shall be equipped 
with an automatic safety device to shu' 
off the flow of gas to main burners, 1( thf 
pilot ltght should fail When flow thr,"J~h 
pilot exceed,; 2.000 B.t.u . per hour. tht 
pilot also shall be equipped with an auto• 
malic safety device to st:ut off the flo'rl 
of gas to the pilot should the pilot 
flame be extinguished. 

</> Pressure regulating and pressurt 
reducing equipment if located within JO 
feet of a direct fired tank heater shall 
be separated from the open flame by a 
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antially airtight noncombustible 
Ill t10n 

The following minimum distances 
be m:untained between n storage 

healed by a direct fired tank heater 
1 tl,c• nearest important building or 

"'! , or buildings. 
)10.llO(b)(ll)(iv)(g) 
1ded at 43 F.R. 49747, 
>ber 24, 1978 . ] 
\ feet for stornge conto.lners ot less 
500 go.lions wMcr cnpnclty. 

l'n ry-tivc teet ror storage contnlners ot 
" 1.200 gallons water capacity. 
tv fe('t for storage containers of over 
gallons water cnpnclty. 

, No direct fired tank heater shall 
the product pressure within the 

l'e container over 75 percent of the 
~ ure set out in the second column of 

c H -31. 
, The vavorizer section of vaporizer
erf used for dehydrators or dryers 
oe located ot tside of buildings ; they 

I be constructed and installed as 
ws: 
1 Vaporizer-burners shall have a 

n mum design pressure of 250 p.s.i.g. 
1111 a factor of safety of five. 

> Manually operated positive shut-
1alves shall be located at the con
ers to shut off all flow to the 
irizer-burners. 
> Minimum distances between stor
containers and vaporizer-burners 

I be as follows: 
M!nimum 

Water capacity per distances 
container (gallon,$) (feet) 

than SOI _____________ __ _____ _____ 10 

.o 2.000. --------- ---------------- 25 
J:; 2.000 ------------- ----- - ---- ---- 50 

1 The vaporizer section of vaporizer-
□ 1ers shall. be protected by a hydro
s c relief valve. The relief valve shall 
t::! ocated so as not to be subjected to 
t: leratures in excess of 140° F . The 
s L-to-d1scharge pr~sure setting shall 
l:: uch as to protect the components in
~ ed, but not less than 250 p.s.i.g. The 
c harge shall be directed upward and 

y from component part.-; or the equip-
• ,l and away from operating person
al 

•1 Vaporizer-burners shall be pro
"' d with means for manually turning 
c: ,he gas to the main burner and pilot. 

1 Vaporizer-burners shall be 
e pped with automatic safety devices to 
s : off the flow of gas to the main 
t.' 1cr and pilot In the event the pilot is 
• nguished. 

) Pressure regulating and control 
f'! 1>ment shall be located or protected 
"i. hat the temperatures surrounding 
t. equipment shall not exceed 140° F. 
e pt that equipment components may 
b 1sed at higher temperatures if de-
~ ed to withstand such temperatures. 

• 1 Pressure regulating and control 
pment when located downs tream of 

t. vaporizer shall be designed to with
- d the maximum discharge tempera
t of the vapor. 

< i l The vap:>rizer section of vaporizer
burners shall not be provided with fusi
ble plugs. 

tjl Vaporizer coils or jackets shall be 
made of ferrous metal or high tempera
ture alloys. 

tk I Equipment utilizing vaporizer
burners shall be equipped with auto
matic shutoff devices upstream and 
downstream of the vaporizer section 
connected so a.-; to ope.ate in the event 
of excessive temperature. flame failure, 
and, if applicable, insufficient airflow. 

<12\ Filling densities. <D The "filling 
density" is defined as the percent ratio 
of the weight of the gas in a container to 
the weight of water the container will 
hold at 60° F . AH containers shall be 
filled according to the filling densttJes 
shown in Table H-27. 

Tuu H-27-M.unrox PIIBl,IJTTBD FD.UNO DEIIMTT 

Aboveground oontalne1'8 Under-
Spec111o ground gravtJ 0 to 1,200 U.S. Over 1,200 U.S. con• 
etfJ1' ; irab.0,000 pb. (1,000 telne19, 
c1&.II" o.> lmift· gal., 4,IW!O lmift• gal., 4,560 all 06• 

ten) total ter9) total paolt1e., 
water cap. water cap. 

Pertffll Pereenl PerCffll 
0. 496--0. 60G 41 .. 45 
.l!Ol- .610 42 46 46 
• 611-. 619 43 46 47 
• 620- • 627 44 47 48 
• 628- .636 46 48 49 
• 637- '6" 46 40 l50 
• 6U• , 1162 47 l50 61 
.1163- • 6eO 48 61 62 
.661- .668 40 62 63 
• 669-. 670 l50 63 54 
.677-. 68( 61 64 116 
. 586- .692 62 M 6G 
• 693- • 600 63 66 67 

<u> Except a.s provided in subdivision 
Ciill of this subparagraph. any container 
including mobile cargo tanks and port
able tank containers regardless of size 
or construction, shipped under DOT Ju
risdiction or constructed in accordance 
with 49 CFR Chapter I Specifications 
shall be charged according to 49 CFR 
Chapter I requirements. 

<iii l Portable containers not subject 
to DOT jurisdlctJon <such as. but not 
limited to, motor fuel containers on in
dustrial and lift trucks. and farm trac
tors covered in paragraph <e> of this 
section, or containers recharged at the 
installation> may be filled either by 
weight, or by volume using a fixed length 
dip tube gaging device. 

03 l LP-Gas in buildings. <D Vapor 
shall be piped into buildings at pressures 
in excess of 20 p.s.l.g. only if the build
ings or separate areas thereof, <a> are 
constructed In accordance with this sec
tion; (b ) are used excuslvely to house 
equipment for vaporization, pressure 
reduction, gas mixing, gas manufactur
ing, or dlstr1butlon. or to house internal 
combustion engines, industr ial processes. 
research and experimental laboratories, 
or equipment and processes using such 
gas and having similar hazard; <c> build
ings, structures. or equipment under 
construction or undergoing major 
renovation. 

Cil> Liquid may be permitted in build
ings as follows : 

<a> Buildings. or separate areas of 
buildings, used exclusively to house 
equipment for vaporization. pressure 
reduction. gas mixing, gas manufactur
ing. or distribution, or to house internal 
combustion engines. industrial processes, 
research and experimental laboratories, 
or equipment and processes using such 
ga.s and having similar hazard; and 
when such buildings, or separate areas 
thereof are constructed in accordance 
with this section. 

Cb> Buildings, structures, or equip
ment under ~onstruction or undergoing 
major renovat10n provided the tempo
rary piping meet.-; the following 
con di lions : 

< 1 > Liquid piping inside the building 
shall conform to the requirements of .;ub
paragraph <8> of this paragraph, and 
shall not exceed three-fourths iron pipe 
size. C ;,per tubing with an out,ide di
ameter of three-fourths inch or less may 
be used provided it confO!'ms to Type K 
of Specifications for Seamless Water 
Tube. ANSI H23.1-1970 (ASTM B88-69) 
<see Table H-24,. All such piping shall 
be protected against construction haz
ards. Liquid piping it tside buildings shall 
be kept to a minimum. Such piping shall 
be securely fastened to walls or other 
surfaces so as to provide adequatr "Jro
tection from breakage and so Joca J as 
to subject the liquid line to · , est 
ambient temperatures. 

(2) A shutoff valve shall be installed 
in each intermediate branch line where it 
takes off the main line and shr 11 be 
readily accessible. A shutoff valve shall 
a lso be placed at the appliance end of 
the intermediate branch line. 5uch 
shutoff valve shall be upstream o: any 
flexible connector used with the 
appliance. 

(3) Suitable excess flow valves shall be 
installed in the container outlet line 
supplying liquid LP-Gas to the build
ing. A suitable excess flow valve shall be 
installed immediately downstream of 
each shutoff valve. Suitable excess flow 
valves shall be installed where piping size 
ls reduced and shall be sized for the re
duced size piping. 

(4> Hydrostatic relief valves shall be 
installed in accordance with subpara
graph <10> <xii) o! this paragraph. 

<5> The use of hose to carry liquid be
tween the container and the building or 
at any point in the liquid line. except at 
the appliance connector, shall be 
prohibited. 

<6> Where flexible connectors are 
necessary for appliance installation, such 
connectors shall be as short as practi
cable and shall comply with subpara
graph <8> <ii> or <9> of this paragraph. 

<7> Release of fuel when any section of 
piping or appliances is d isconnected shall 
be minimized bv either of the followirut 
methods: 

(i> Using an approved automatic 
quick-closing coupling (a type closing in 
both directions when coupled In the fuel 
line>, or 

(ii> Closing the valve nearest to the 
appliance and allowing .the applia.nce to 

110(b)(13) 
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operate until the fuel in the line is 
consumed. 

Oil) Portable containers shall not 
be taken into bwldings except as pro
Vided m subparagraph <6> <i> of this 
paragraph. 

<14) Transfer of liquids . The employer 
shall assure that en at least one attend
ant sh.a.JI remain close to the transfer 
connection from the time the connec
tions are first made until they nre finally 
dlsconnected, during the transfer of the 
product. 

Cii> Containers shall be fl.lied or used 
only upon authorization of the owner. 

CW > Containers manufactured in ac
cordance with specifications of 49 CFR 
Part 178 and authorized by 49 CFR 
Chapter l as a "single trip" or "nonre
fillable container" shall not be refilled or 
reused in LP-Gas service. 

Uv> Gas or llqUid shall not be vented 
to the atmosphere to assist in transfer• 
ring rontents of one container t-0 another, 
except as provided in paragraph <el <5> 
Civ) of this section and except that this 
shall not preclude the use of listed pump 
utilizing LP-Gas in the vapor phase as a 
source of energy and venting such gas to 
the atmosphere at a rate not to exceed 
that from a No. 31 drill size opening and 
provided that such venting and liquid 
transfer shall be located ilot less than 50 
feet from the nearest Important bUilding. 

<v> Filling of fuel containers for In
dustrial trucks or motor vehicles from 
industrial bulk storage containers shall 
be performed not less than 10 feet from 
the nearest Important masonry-walled 
building or not less than 25 feet from the 
nearest important building or ether con
s truction and, In any event, not less than 
25 feet from any building l)penlng. 

<vi) Filling of Portable containers, 
containers mounted on skids, fuel con
tamers on farm tractors, or similar appli
cations, from storage containers used in 
domestic or commercial service, shall be 
performed not less than 50 feet from the 
nearest Important buildlng. 

Cvll> The fllllng connection and the 
vent from the liquid level gages In co:t
tainers, filled at p0int of Installation. 
shall not be less than 10 feet In any di
rection from air openings into sealed 
combustion system appliances or me
chanical ventilation air intakes. 

<vtU> Fuel supply containers shall be 
gaged and charged only in the open air 

or In buildings especially provided for 
that PllrPOSe. 

<ix) The maximum vapor pressure of 
the product at 100° F. which may be 
transferred into a container shall be in 
accordance with paragraphs <d > <2> and 
Ce> <3> of this section. <For DOT con
tainers use DOT reqUirements.) 

<x) Marketers and users shall exercise 
precaution to assure th.at only those 
gases !or which th~ system is designed, 
examined, and listed, are employe,t In Its 
operation, particularly with regard to 
pressures. 

<xi> Pumps or compressors shall be 
designed for use with LP-Gas. When 
compressors are used they shall normally 

110(b)(14) 
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take suction from the vapor space of the 
container being filled and discharge to 
the vapor space of the container being 
emptied. 

<xii> Pumping systems, when equipped 
with a positive displacement pwnp, shall 
include a recirculating device which shall 
limit the differential pressure on the 
pump under normal operating conditions 
to the maximum dlfferential pressure 
rating of the pump. The discharge of the 
pumping system shall be protected S-O 
that pressure does not exceed 350 p.s.l.g. 
I! a recirculation system dJ.schnrgw into 
the supply tank and contains a manual 
shutoff valve, an adequate ~condary 
safety recirculation system shall be in
corporated which shall have D'> means of 
rendering it inoperative .. Manual shut
off valves in recirculation systems shall 
be kept open except during an emergency 
or when repairs are bemg made to the 
system. 

<xiii> When necessary, unloac!Jng 
piping or hoses shall be provided with 
sUitable bleeder valves !or relieving pres
sure before disconnection. 

(xiv) Agricultural air moving eqUip
ment, including crop dryirs, shall be 
shut down when supply containers are 
being filled unless the air intakes and 
sources of ignition on the equipment are 
located 50 feet or more from the con
tainer. 

(xv) Agricultural equipment employ
Ing open flames or equipment with Inte
gral containers, such as flame cUitiva
tors, weed burners, and, In addition, 
tractors, shall be shut down during 
refueling. 

(15) Tank car or transport truck 
loading or unloading points and or,er-
at1ons <II The track of tank car siding 
shall be relatively level. 

,11, A "Tank Car Connected" sign , as 
covered by DOT rules, shall be Installed 
at the active end or ends of the sidmg 
while the tank car Is connected. 

< ih, While cars are on sidetrack for 
loading or unloading, the wheels at both 
ends shall be blocked on the rails. 

Civ J The employer shall insure that an 
employee Is in attendance at all times 
while the tank car, cars. or trucks are 
being loaded or unloaded. 

<v> A backflow check valve, excess
flow valve, or a shutoff valve with means 
of remote closing, to protect against un
controlJed discharge of LP-Gas from 
storage tank piping -shall be Installed 
close to the point where the liquid pip
ing and hose or swing joint pipe ls 
connected. 

Cvi> Except as provided in subdlvislon 
<vii> of this subparagraph, when the 
size <diameter> of the loading or unload
ing hoses and/or piping is reduced below 
the sl;>,e of the tank car or transport 
truck loading or unloading connections, 
the adaptors to which lines are attached 
shall be equipped with either a backflow 
check valve, a properly sized excess flow 
valve. or shutoff val\'c with means of 
remote closing, to protect against uncon
trolled discharge from the tank car or 
transport truck 

, vii I The requirement of suhdlvl~lt?:i 
1 \ i ()f this subparal{raph ~hall not app J 
,r thP tank car or t;an.\port is equ:ppcd 
with a quick-closing internal valve Uu: 
can he remotely closed. 

, vni, Tho:- tank car or tran.sport trod: ,. 
lo:idml? '>r unloading point shall be lo- , 
cated with due consideration to the 
followin!l , 

, a ) Proximity to railroads anct h1i;h• 
wa.v traffic. 

/b)-Rcvoked 
cl With respect to buildings on In• 

sta lier•~ property 
cd, Nature of occupancy. 
1 Pi Topography 
1 t, Type of construction of bulldlni:s. 
, g i Number of lank cars or transport , 

trurks that may be safely loaded or un• 
Jo:tded at one time. 

< h l Frequency o! loading or unloading. 
<Ix I Where practical, the distance ol 

the unloadmg or loading point shall cun• 
form to the distances in subparagraph 
< 6 > c ii> of thi,; paragraph. 

( 

[ 

( 16> lnstructzons. Personnel perform
Ing installation, removal. operation, and 
maintenance work shall be proper:1 F 
trained m such function. 

r 17 > Electrical equipment and othtr 
sourc,.~ of ignition . <i I Electrical equip
ment and wiring shall be of a type spec• 
it\ed by and sh.ti! be installed in accord· 
ance with Subpart s of this part. for 
ordinary locations except that fixed ele<:• 
trlcal eqUipment in das:;ifled areas shall 
comply with subparagraph , 181 of this 
_paragraph. 

<U> Open flames or other sources of 
lgriitlon shall not be permitted m \'apor· 
izer rooms <except those housing direct• 
fired vaporizers>, pumphouses, con• ~ 
tainer chari::ing rooms or other simllar 
locations. Direct-fired vaporizers shall 
not be pernutted In pumphouses or con-
tainer charging rooms. · 

, Iii> Liquefied petroleum gas st.orage 
containers do not require lightn.ing pro• 
tection. 

Clv> Since liquefied petroleum gas Ls 
contained In n closed system of piping 
and equipment, the system need not be 
electrically conductive or electrlcall:, 
bonded for protection against staUc 
electricity. 

Cv) Open flames <except as provided 
for In subparagraph < 11 J of this para• 
graph>, cutting or welding, portable elec• 
trlc tools. and extension lights capable 
of igniting LP-Gas, shall not be permit· 
ted within clas.5ified areas specified J.Jl 
Table H-28 Wlless the LP-Gas facilities 
have been freed of all UqUid and vapor, 
or special precautions observed under 
~ refuily controlled conditions. 

C 
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Cl8) Fixed electrical equ.ipment in 
classified areas. Fixed electrical equip
ment and wiring installed within classi
fied areas specified in Table H-28 shall 
~mply with Table H-28 and shall be 
installed in accordance with Subpart s 
of this part. This provision does not 
apply to fixed electrical equipment at 
residential or commercial installations of 
LP-Gas systems or to systems covered by 
paragraph (e) or (g) of this section. 

< 19> Liquid-level gaging device. (1) 
Each container manufactured after De
cember 31, 1965, and filled on a volu
metric basis shall be equipped with a 
fixed liquid-level ga.ge to indicate the 
maximum permitted filling level as pro
vided in subdivision <v> of this subpara
graph. Each container manufactured 
after December 31, 1969, shall have per
manently attached to the container ad
jacent to the fixed level gage a marking 
showing the percentage full that will be 
shown by that gage. When a variable 
liquid-level gage is also provided the 
fixed liquid-level gage will also serv~ as a 
means for checking the variable gage. 
These gages shall be used in charging 
containers as required in subpara.graph 
(12) of this paragraph, 

(II) All variable gaging devices shall 
be arranged so that the maximum Uquid 
level tor butane, for a 50-50 mixture of 
butane and propane, and for propane, 
to which the container may be charged 
Is readily determinable. The marldngs 
indicating the various Uquid levels from 
empty to full shall be on the system 
nameplate or gagtng device or part may 
be on the system nameplate and part 
on the gaging device. Dials of magnetic 
or rotary gages shall show whether they 
are !or cylin<.J'ical or spherical containers 
and whether for aboveground or under
ground service. The dials of gages In
tended for use only on aboveground 
containers of over 1,200 gallons water 
capacity shall be so marked. 

(111> Gaging devices that require 
bleeding of the product to the atmos
phere. such as the rotary tube, fixed 
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tube, and slip tube, shall be designed so 
thaL the bleed valve maximum opening 
is not larger than a No. 54 drill size, 
unless provided with excess flow valve. 

(Iv> Gaging devices shall have a de
slg:1 working pressure of at least 250 
p.s.i.g. 

Cv) Length of tube or position of fixed 
liquid-level gage shall be designed to m
dicate the maximum level to which the 
container may be filled for the proc'uct 
contained. This level shall be based on 
the volume of the product at 40° F . at 
its maximum permitted filling density 
for aboveground containers and at 50° F. 
for underground containers. The em
ployer shall calcuiate the filling point 
for which the fixed liquid level gage 
shall be designed according to the 
method in trJs subdivision. 

Ca> It ls Impossible to set out in a 
table the length of a fixed dip tube for 
various capacity tanks because of the 
varying tank diameters and lengths and 
because the tank may be installed either 
in a vertical or horizontal position. 
Knowing the maximum permitted filling 

volume in gallons, however, the length 
of the fixed tube can be determined by 
the use of a strappmg table obtained 
from the container manufacturer. The 
length of the fixed tube shouid be such 
that when its lower en~ touches the sur-

face of the liquid in the container, the 
contents of the container will be the 
maximum permitted volume as deter
mined by the following formula; 

Water capacity (gala.) of container• x filling density .. 
Maximum volume of LP-oaa 

Specific gravity of LP-Gas• x volume correction factort x 100 
•Measured at so• P . 
• •From subparagraph ( 12) of tbla pai;agraph "Filling Densities." 
tPor aboveground containers the liquid temperature Is assumed to be 40• F. and tor 

underground contalnel'!I the UquJd temperature Is assumed to be 50• F. To correct the 
liquid volumes at these temperatures to so• F. the following factors shall be used. 

Cb> Formula for determining maxi
mum volume of liquefied petroleum gas 
for which a fixed length of dip tube shall 
be set: 

TABLF H-29-Younrn CORRECTION FACTORS 

0.600 
• 610 
.520 
.530 
. 640 
.650 
• 600 
• 670 
• 6liO 
• 6'lO 

Above!O'Ound 

I. 033 
I. 031 
I. 02!1 
1.028 
I. 026 
I.OU 
I, 024 
I. 023 
1.021 
1.020 

Underground 

Cc> The maximum volume of LP-09.s 
which can be placed in a container when 
determining the length of the dip tube 
expressed as a percentage of total water 
content of the container ls calculated 
by the followlng formula. 

Cd) The maximum weight of LP-Gas 
which may be placed in a container for 
determining the length of a fixed dip 
tube is determined by multiplying the 
maximum volume o! liquefied petroleum 
gas obtained by the formula in Cb> o! 
this subdivision by the pounds of lique
fied petroleum gas in a gallon at 40° F. 
for aboveground and at 50° F. for under
ground containers. For example, typical 

1,017 
1.016 
), 015 
I. 014 
1. 013 
1. 013 
1.012 
1,011 
I.Oil 
I. 010 

_ pounds per gallon are speclfled below· 

Example: Assume a 100-gallon total water capacity tank for aboveground storage of 
propane having a specific gravity of 0.610 of so• F. 

100 (gals.) X 42 (filling density from subparagraph (12) or this paragraph) 4200 

0.610 x 1.031 (correction factor from Table H-29) x 100 52. 6 
4200 
--= 79.8 gallons propane, the maxlmum amount permitted to be placed In a 100-gallon 
62.6 total water capacity aboveground container equJpped wi th a Axed dip tube. 

]daxlmum volume of LP-Oas (from formula In subdivision 
( b) of this subdlvlalon) x 100 

Total water content of container 1n gallons 
Maximum percent of LP-Gas 

Propnne. • .••... , • 
N Bumno.. . ..... . 

Abo,·01Zround, Untlerground, 
pounds pounds 

per gallon per ~allon 

4. 37 
•~ 97 

4.31 
4.92 

<vi> Fixed liquid-level gages used on 
containers other than DOT containers 
shall be stamped on the exterio,· of the 
gage with the letters "DT" followed by 
the vertical distance Cexpressed in inches 
and carried out to one decimal place> 
from the top of container to the end 
of the dip tube or to the centerline of 
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the gage when It is located at the maxi
mum permitted filling level. For portable 
containers that may be filled 1n the hori
zontal andt or vertical position the let
ters "DT" shall be followed by "V" with 
the vertical distance from the top of the 
container to the end of the dip tube for 
vertical filling and with ''H" followed by 
the proper distance for horizontal filling. 
For DOT containers the stamping shall 
be placed both on the exterior of the 
gage and on the container. On above
ground or cargo containers where the 
gages are positioned at specific levels. 
the marking may be specified In percent 

of total tank contents and the markl•1r 1 ! 
shall be stamped on the container. 

<vil) Gage glasses of the columnar 
type shall be restricted to charginr 
plants where the fuel is withdrawn m 
the liquid phase only. They shall b'! 
equipped with valves having meta!Uc 
handwheels, with excess flow valves, and 
with extra-heavy glass adequately pro
tected with a metal housing applied b> 
the gage manufacturer. They shall be 
shielded against the direct rays of the 
sun. Gage glasses of the columnar type 
are prohibited on tank trucks. and on 
motor fuel tanks, and on containers used 
in domestic, commercial, and industrial ai:!Jln 
Installations. 111 

< vlU > Gaging devices of the float, or " ,t 
eqwvalent type which do not require •I ~ 
flow for their operation and having P'lall 
connections extending to a point out· re 
side the container do not have to be 
equipped with excess flow valves pro• 
vided the piping and fittings are adt• , 
quately designed to withstand the con· L'h:.-tt 
talner pressure and are properly pro
tected against physical damage and n;.ai 
breakage. 1 c 

(20) Requirements for appliances. C1J 
Except as provided 1n subdivision <II> ol 
this subparagraph, new commercial and 
Industrial gas consuming appliances 
shall be approved. 

< ii l Any appliance that was originallY 
manufactured for operation with a gase
ous fuel other than LP-Gas and Is in 
good condition may be used with LP-Gas 
only after it ls propertly converted. 
adapted, and tested for performance 
with LP-Gas before the appliance 1s 
placed In use. 

<Iii> Unattended heaters used Inside 
bUiJdings for the PllrPoSe of animal or 
POuitry production or care shall be 
equipped with an approved automatic 
device designed to shut olf the flow of ga., 
to the main burners, and pilot Jf used, in 
the event of flame extingulshment. 

<iv> All commercial, industrial, and 
agricultural appliances or equipment 
shall be Installed in accordance with the 
requirements of this section and 1n ac· 
cordance with the following : 

<a > Domestic and commercial ap• 
pl!ances-NFPA 54-1969, Standard tor 
the Installation of Gas Appliances and 
Oas Piping. 

<bl Industrial appllances-NFPA 54A-
1969, Standard for the Installation of 
Oas Piping and 09.s EquJpment on In· 
dustrlal Premises and Certain other 
Premises. 

<c> Standard for the Installation and 
Use of Stationary Combustion Engines 
and Gas Turblnes-NFPA 37-1970. 

Cd > Standard for the Installation of 
Equipment for the Removal of Smoke 
and Grease-Laden Vapors from com· 
mercial Cooking Equipment, NFPA 96--
1970. 

Cc> Cylinder svstems-<1> AnUcaUon. 
This paragraph applies speclflcally to 
systems utilizing containers constructed 
in accordance with DOT Speclftcatlom. 
AJI requi rements of paragraph Cbl of 
this section apply to this paragraph 
unless otherwise noted in paragraph <b> 
of this section . 

• 
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21 Marking of containers. (1) Con-
1ers shall be marked in accordance 
h DOT regulations. Additional mark
; not In conflict with DOT regulations 
v be used. 
Ii Except as provided in subdivision 
, of thls subparagraph each container 
11 be marked with its water capacity 
pounds or other identified unit of 
ght. 
Iii> If a container ls filled and main-
1ed only by the owner or his repre
tatlve and If the water capacity of 
h container ls Identified by a code, 
1pllance with subdivision Cii' of this 
paragraph Is not required. 
lv1 Each container shall be marked 
h Its tare weight in pounds or other 
'ltlfled unit of weight including all 
manently attached fittings but not 
cap. 

31 Description of a system. A system 
ill include the container base or 
•~►d, containers, container valves, 
1nectors, manifold valve. assembly, 
ulators, and relief valves. 
4 > Containers and. regulating equip
nt installed. outside of buildings or 
~ctures. <I> Containers shall not be 
-led below ground. However, this shall 

prohibit the installation in a com
·tment or recess below grade level, 
h as a niche In a slope or terrace wall 
lch Is used for no other purpose, pro
Ing that the container and regulating 
llpment are not In contact with the 
,und and the compartment or recess is 
Lined and ventllated horizontally to 
· outside air from Its lowest level, with 
· outlet at least 3 feet away from any 
!ding opening which ls below the level 
<1uch outlet. 
~xcept as provided ln paragraph (b) 
1) Cxlll) or this section. the discharge 
m safety relief devices shall be located 
, less than 3 feet horizontally away 
m any building opening which Is below 
• level of such discharge and shall not 
nunate beneath any building unless 
:h space is well ventilated to the out
e and is not enclosed on more than 
o sides. 
Ill> Containers shall be set upon firm 
mdatlon or otherwise firmly secured; 
~ possible effect on the outlet piping 
settling shall be guarded against by a 
xible connection or soeclal fitting. 
C5l Containers and equipment used 
1ide of buildings or structures. (l) 

hen operational requirements make 
rtable use of containers necessary and 

, elr location outside of buildings or 
·ucture ls Impracticable. containers 
id equipment are permitted to be used 
side of buildings or structures In ac
rdance with <a l through <l> of this 
bdlvlsion. and, In addition. such other 

• ovtslons of this subparagraph as are 
,pllcable to the particular use or 
cupancy. 
ca> Containers In use shall mean con
eted for use. 
<bl Systems utilizing containers hav
it a water capacity greater than 21~ 

,unds Cnomlnal 1 pound LP-Gas capac
,1 shall be equipped with excess flow 
Ives. Such excess flow valves shall be 

either integral with the container valves 
or ln the connections to the container 
valve outlets. In either case, an excess 
flow valve shall be installed in such a 
manner that any undue strain beyond 
the excess flow valve will not cause 
breakage between the container and the 
excess flow valve. The Installation of 
excess flow valves shall take into account 
the type of valve protection provided. 

damage, or tampering by unauthortzed 
. . persons. 

<1> Heat producing equipment shall be 
located and used so as to minimize the 
possibility of ignition of combustibles. 

<c> Regulators, If used, shall be either 
directly connected to the container valves 
or to manifolds connected to the con
tainer values. The regulator shall be suit
able for use with LP-Gas. Manifolds and 
fitUngs connecting containers to pressure 
regulator Inlets shall be designed for at 
least 250 p.s.i.g. service pressure. 

<d> Valves on containers having a 
water capacity greater than 50 pounds 
(nominal 20 Pounds LP-Gas capacity> 
shall be protected while in use. 
· <e> Containers shall be marked in ac,
cordance with paragraph <b> <5> (ill> of 
this section and subparagraph (2) of this 
paragraph. 

<I> Ploe or tubing shall conform t.o 
paragraph Cb> <8> of this section except 
that aluminum pipe or tubing shall not 
be used. 

<u> <1> Hose shall be designed for a 
worting pressure of at least 250 p.s.l .. g , 
Hose and hose connections shall have 
their correctness as to design, construc
tion and performance determined by 
listing by Underwriters Laboratories, Inc., 
or Fact.ory Mutual Engineering Corp. The 
hose length may exceed the length speci
fied in paragraph {b) (9) (vll) Cb> of thls 
section, but shall be as short as 
practicable. 

<2> Hose shall be long enough t.o per
mit compliance with spacing provisions 
of this subparagraph without kinking or 
straining or causing hose to be so close 
to a burner as to be damaged by heat. 

Ch> Portable heaters, including sala
manders, shall be equipped with an ap
proved automatic device to shut off the 
flow of gas to the main burner. and pilot 
lf used, In the event of flame extlngulsh
ment. Such heaters having Inputs above 
50,000 B.t.u. manufactured on or after 
May 17, 1967, and such heaters having 
Inputs above 100,000 B.t.u. manufactured 
before May 17, 1967, shall be equipped 
with either. 

<1> A pilot which must be lighted and 
proved before the main burner can be 
turned on; or 

<2> An electric Ignition svstem . 
The provisions of this subdivision <h) 
do not apply to tar kettle burners, 
torches, melting pots, nor do they apply 
to portable heaters under 7.500 B.t .u .h. 
Input when used with containers having 
a maximum water capacity of 2 \2 
pounds. Container valves, connectors. 
regulators, manifolds, piping, and tub
ing shall not be used as structural sup
ports for heaters. 

<il Containers, regulating equipment. 
manifolds, pipe, tubing. and hose shall 
be located so as to minimize exposure to 
abnormallv high temperatures <such as 
may result from exposure to convection 
or radiation from heating equipment or 
Installation In confined spaces). physknl 

<k> Containers having a water capac
ity greater than 2½ pounds <nominal 1 
pound LP-Gas capacity) connected for 
use, shall stand on a ftrm and substan
tially level surface and, when necessary, 
shall be secured in an upright position. 

Cl) Containers, including the valve 
protective devices, shall be installed so 
as to minimize the probability of im
pingement of discharge of safety relief 
devices upon containers. 

• ii 1 Containers having a maximum 
water capacity of 2½ pounds <nominal 1 
pound LP-Gas capacity> are permitted 
to be used inside of buildings as part of 
approved self-contained hand torch as
semblies or similar appliances. 

1 11i• Containrrs having a maximum 
water capacity of 12 pounds <nomrnal 5 
pounds LP-Gas capacity\ are permitted 
to be used temporarily Inside of build
ings for public exhibition or demonstra
tion purposes, including use for class
room demonstrations. 

(iv)-Revoked 

1 v> Containers are permitted to be 
used In buildings or structures under 
construction or undergoing major reno
vation when such buildings or structures 
are not occupied by the public, as 
follows: 

<a> The maximum water capacity of 
individual containers shall be 245 pounds 
,nominal 100 pounds LP-Gas capacity>. 

<bl For temporary heating such as 
curing concrete, drying plaster and sim
ilar applications. heaters <other than 
integral heater-container units> shall be 
located at least 6 feet from any LP-Gas 
container. This shall not prohibit the use 
of heaters specifically designed for at
tachment to the container or to a sup
porting standard, provided they are 
designed and Installed so as to prevent 
direct or radiant heat application from 
the heater onto the container. Blower 
o.nd radiant type heaters shall not be 
directed toward any LP-Gas container 
within 20 feet. 

cc1 If two or more heater-container 
units. of either the integral or noninte
gral type, are located In an unpartitioned 
area on the same floor, the container or 
containers of each unit shall be separated 
from the container or containers of any 
other unit by at lea.st 20 feet . 

<d ) When heaters are connected to 
containers for use in an unpartitioned 
area on the same floor, the total water 
capacity of containers manifolded to
gether for connection to a heater or 
heaters shall not be greater than 735 
pounds <nominal 300 pounds LP-Gas 
capacityi . Such manifolds shall be sepa
rated by at least 20 fet>t. 

t e l On noors on which hratt>rs are not 
connected for use, containers are per
mitted to be manifolded together for 
connection to a heater or heaters c>n an
other floor. Prorrdcd : 

110(c)(5) 
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111 The total water capacity of con
tainers connected to any one manifold 
1s not greater than 2.450 pounds ,nomi
nal 1,000 pounds LP-Gas capl\cltyl and: 

<2 l Where more than one manifold 
having a total water capacity greater 
than 735 pounds <nominal 300 pounds 
LP-Oas capncity) are located In tht: 
same unpart1t1oned area, they shall be 
separated by at least 50 ft>et. 

<fl Storage of containers awaiting use 
shall be In accordance with paragraph 
1 n of this section. 

<vl l Containers are permitted to be 
used in industrial occupancies for proc
essing, research, or experimental pur
poses as follows: 

ca1 The maximum water capacity of 
Individual containers shall be 245 Pounds 
<nomjnal 100 pounds LP-Gas capacity>. 

<b> Conta.tners connected to a mani
fold shnll have a total water capacity not 
greater than 735 pounds <nominal 300 
pounds LP-Oas capacity> and not more 
than one such manifold may be located 
In the same room unless separated at 
least 20 feet from a similar unit. 

<c> The amount of LP-Oas In con
tainers for research and experimental 
use shall be Jlmlted to the smallest prac
tical quantity. 

<vii> <a> Containers are permitted to 
be used In Industrial occupancies with 
essentially noncombustible contents 
where portable equipment for space 
heating Is essential and where a per
manent heating Installation ls not prac
tical, as follows : 

(bl Containers and heaters shall com
ply with and be used In accordance with 
subdivision <v) of this subparagraph. 

<viii> Containers are permitted to be 
used in buildings for temporary emer
gency heating purposes, If necessary to 
prevent damage to the buildings or con
tents, when the permanent heating sys
tem Is temporarily out of service, as 
follows: 

<a> Containers and heaters shall 
comply with and be used In accordance 
with sut>alvlston (v) of this sub
paragraph. 

<bl The temporary heating equipment 
shall not be left unattended. 

<Ix> Containers are permitted to be 
used temporarily in buildings for train
Ing purposes related in installation and 
use of LP-gas systems, as follows : 

<a> The maximum water capacity of 
Individual containers shall be 245 pounds 
<nominal 100 pounds LP-Gas capacity), 
but the maximum quantity of LP-Gas 
that may be placed In each container 
shall be 20 pounds. 

(bl If more than one such container 
Is located in the same room, the con
tainers shall be separated by at least 20 
feet. 

(c)-Rcvokcd 

<6> Container valves and accessor-le3. 
<1> Valves In the assembly of mul

tiple container system.a shall be arranged 
so that replacement of containers can 
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be made without shutting off the flow of 
gas In the system. 

NoTr: : This provision Is not to be con1trued 
as requiring an automatic changeover 
device. 

<II> Regulators and low-preMure rellet 
devices shall be r igidly attached to the 
cylinder valves, cylinders. supporting 
standards, the building walls or other
wise rigidly secured and shall be so in
stalled or protected that the elements 
<sleet, snow, or Ice> will no~ affect tbelr 
operation . 

<111> Valves and connections to 'the 
containers shall be protected while in 
transit, in storage, and while being moved 
into final utlllzatlon , as follows 

<a> By setting into the recess of the 
container to prevent the posslbllJty of 
their being struck if the container is 
dropped upon a flat surface, or 

<b> By ventilated cap or collar, fas
tened to the container capable of with
standing a blow from any dlrecUon 
eqUivalent to that of a 30-pound weight 
dropped 4 feet. Construction must be 
such that a blow will not be transmitted 
to the valve- or other connection. 

Clvl When containers are not con
nected t.o the system, the outlet valves 
shall be kept tightly closed or plugged, 
even though containers are considered 
empty. 

<v> Containers having a water capac
ity in excess of 50 pounds <approximately 
21 pounds LP-Oas capacity>, recharged 
at the installation, shall be provlaed 
with excess flow or backflow chc<'k valves 
to prevent the discharge of container 
contents In case of failure of the fill ing 
or equalizing connection. 

<7> SaJet11 devices . <P Containers 
shall be provided with safety devices as 
required by DOT regulations. . 

CU> A final stage regulator of an LP
Gas system <excluding any appliance 
regulator> shall be equipped on the low
pressure side with a relief valve which 
Is set to start to discharge within the 
limits specified In Table H-30 

RtllUlotor dellnry 
pr~ure 

1 p.~.1 ., . or I=··· ••••••• 
Abo ve I p.s I.~. but not 

over a p.,.l.g.. .. •• • • •• 
Above 3 p.s.t.11 •••••••••••• 

Relltf •alve slMMn
dlYhnl'l!e Prll63Ure selling 

(perrtnl or roculator 
delivery Prt.<$1lre) 

Minimum ~lailmnru 

200 

140 
12.S 

300 

200 
200 

UII> When a regulator or pres.sure re
lief valve Is used inside a building for 
other than purposes specified in para
graph Cbl <6> <I> la l-<g> of this section. 
the relief valve and the space above the 
regulator and re!Jef valve diaphragms 
shall be vented to the outside air with the 
discharge outlet located not less than 3 
feet horizontally away from any bulldlng 
opening which Is below such discharge. 
These provisions do not apply to Indi
vidual appliance regulators whnn protec-

tlon Is otherwise provided nor to sub
paragraph (5) of this paragraph ar.~ 
paragraph <b> ClO) <xiii> of this section. 
In bulldings devoted exclusively oo gu 
distribution puTJ)OSes, the space above 
the diaphragm need not be vented to the 
outside. 

<8) Reinstallation oJ containers. Ccn
tainers shall not. be reinstalled unless 
they are requallfied in accordance v.1lh 
DOT regu]at.ions. 

<9> Per-musible product. A product 
shall not be placed In a container marked 
with a service pressure Jess than four• 
fifths of the maximum vapor pressure of 
product at 130• F. 

<d ) S11&tems utilizing containers otlttr 
than DOT containers. •' 

< ll Application. This paragraph •P· 
plies specifically to systems utillzinl 
s torage containers other than those con· 
structed in accordance with DOT speci
fications. Paragraph Cb) of this sec~on 
applies to this paragraph unless othtr· 
wise noted In paragraph <b> of thlS 
section. 

<2> Design pressure and classifi.hatiun 
of ,torage containers. Storage containers 
shall be designed and classi.tied In ac
cordance with Table H-31. 

Cun• 
!Jllnrr 
typo 

For 11a.se.• 
with vapor 
f)re!,$. ".'\! 0 .. 
to O\'ttd 
lh 1>rr •q 
In iroi:e M 

100' F . 
(37.8" C) 

' 80 100 
12' 
160 
176 
216 

~flnlmum d"'IJn pr....ure d 
N>ntl\lntr. lb. p,,r sq . In ~II• 

HH9 nnc1 l!H!l edition or ASllE 
tl\llttr Cod~ ( l'ar t'-~'00. 

cdlllnn•ol l'-201): lll50, 191!2. 
AS ME I~. 111$9. 196:!. 11161. 
Coc1e and IY«ill (OhWon H 
(l'ar <'<llllon- or ASMf 
U~. Code. All cdltJon,o/ 
l!~) Al'l · AS~I£ Cndt 1 

I 81) 
JOO 
125 
uo 
175 
:!CO 

I 100 
12' 
15& 
187 
219 
2.IO 

• S , w ''"""' rontnln,,. or the 80 l)"l)e hn~• not tM<O 
auth<>rhed '1nN" o.,,. 31 , l!147. 

t <:01111\lnor 1yp, 11111y bt-lnrreased hy lnoremtnt• o<:S. 
The minimum do.<l;,n pr=ure or rontalne,. •hall tt 
100'"; ol the ronrnlntr IYJ'lt c1tsl~n:,tlon w~n c,on•ttllrleJ 
undtr 11,,,. or earner <dlllon, ol the ASME C:ocle (l'lf 
U·6'< and l , -&>l. The minimum dc<hrn pres.<Uro or cou 
talne" •hall In 12lm, or the container tvp0 dl'<l,i,n•tlon 
when «>n•tru,•t<d undtr (I) lht IIH4 ASllE Cod• 
(Pat. U-2001lnd U-201). (2) I~. JU,\2. 1'166. I\00. 1062.1'6l 
ond J'lf'./1 (lllvlslon [) <dlrlcm• ol tho ASllE Code. and 
(3) all t<ll1lon, nl tile API-M iltE C'oclt. 

• Con.,rru,·llnn ol rontolners under 1he API- AS)I! 
Code I• not auth<>rlrf'd afttr July I , 19&1. 

( 3 ) Container valves and accusorftS, 
Jlller pipe$, and discharge pipes. <I> The 
filling pipe Inlet terminal shall not bt 
located Inside a building. For containers 
with a water capacity of 125 gallons or 
more, such termJnals shall be located noi 
less than 10 feet from any bullding Cste 
paragraph <b) <6) CU> of .this section>, 
and preferably not less than 5 feet from 
any driveway, and shall be located In 1 
protective housing bullt for the pur~-

<11) The filling connection shall bt 
fitted with one of the following: 

<a> Combination baclt-preMure check 
valve and excess flow valve. 

Cb) One double or two single baok· 
pressure check valves. 
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· > A posiUve shutoff valve. 1n con
ctlon with either: 
I> An internal back pressure valve, or 
2 l An internal excess flow valve. 
UU All openings in a container shall 
•qUlpped with approved automatic ex
. ftow valves except in the following: 
ng connect.Ions ns provided in sub
.sion <Ill of this subparagraph; safet.Y 
ef connections. liquid-level gaging de
•s as provided in paragraphs <b> 
civ>. <19) <ill>. and <19> (viii) of this 
.ton: pressure gage connections as 
vlded tn paragraph <b> <'l> <v> of this 
.,on, as provided In subdivisions <iv). 
, and <vii> of this subparagraph. 

iv> An excess flow valve is not re
·ed in the w1 thdra wal service line pro
.ng the following are complied with: 
a> Such systems· total water capac
does not exceed 2,000 U.S. gallons. 
bl The discharge from the service 
let is controlled by a suit.able manuallY 
rated shutoff valve which is: 
r 1 Threaded directly into the service 
let of the container: or 
Zl Is an integral part of a substantial 
ing threaded into or on the service 
let of the container; or 
3> Threaded directly Into a sub
ntlal fitting threaded into or on the 
vice outlet of the container. 
c> The shutoff valve Is equipped with 
attached handwheet or the equivalent. 
d> The controlllng orifice between the 
1tents of the container and the outlet 
the shutoff valve does not exceed 

•-sixteenths inch in diameter for vapor 
hdrawat systems and one-eighth inch 

diameter for liquid withdrawal 
terns. 
el An approved pressure-reducing 
ulator Is directly attached to the out
of the shuto!I valve and ls rigidly sup-
·ted, or that an approved pressure-re
:ing regulator Is attached to the outlet 
the shuto!I valve by means of a suit
e flexible connection, provided the 
ulator is adequately supported and 
,perly protected on or at the tank. 
v> All inlet and outlet connections 
·ept safety relief valves. liquid level 
Hng devices and pressure gages on 
1tainers of 2,000 gallons water capac-

or more. and on any container used 
supply fuel directly to an internal 

nbustlon engine. shall be labeled to 
ilgnate whether they communicate 
,h vapor or liquid space. Labels mu be 
valves. 

r:i vi> In lieu of an excess flow valve 
1

11 enings may be fitted with a quick-
01 t ,sing internal valve which, except dur-
1¢ • t operating periods shall remain closed. 

e internal mechanism for such valves 
Ill ill' LY be provided with a secondary control 
I~ lich shall be equipped with a fusible 
~ Jg <not over 220° F. meltlilg point> 
!rt itch will cause the Internal valve to 
~ · ,se automatically in case of fire. 

1 <vll> Not more than two plugged open
rl"" rs shall be permitted on a container of 

100 gallons or less water capacity. 
<vtJJ) Containers of 125 gallons water 
pactty or more manufactured after 
ly 1, 1961, shall be provided with an 
proved device for Uquld evacuation, the 
:e of which shall be three-fourths Inch 
ltlonal Pipe Thread minimum. A 

plugged opening will not satisfy thJs 
requirement. 

<4> Sa/etv devices. <D All safety de
vices shall comply with the following: 

<a> All container safety relief devices 
shall be located on the containers and 
shall have direct commurlication with 
the vapor of space of the container. 

<b> In industrial and gas manufac
turing plants. discharge pipe from safety 
relief valves on pipe tines within a build
Ing shall discharge vertically upward and 
shall be piped to a point outside a 
building. 

(cl Safety relief device dlScharge ter
minals shall be so located as to provide 
protection against physical damage and 
such discharge pipes shall be fitted with 
loose raincaps. Return bends and restric
tive plpeflttings shall not be permitted. 

<d> If desired, discharge lines from 
two or more safety relief devices located 
on the same unit, or similar lines from 
two or more different units, may be run 
Into a common discharge header, pro
vided that the cross-sectional area of 
such header be at least equal to the sum 
of the cross-sectional area of the indi
vidual discharge lines, and that the set
ting of safety relief valves are the same. 

<el Each storage container of over 
2,000 gallons water capacity shall be pro
vided with a suitable pressure gage. 

< f) A final stage regulator of an LP
Gas system <excluding any appliance 
regulator> shall be equipped on the low
pressure side with a relief valve which 1s 
set to start to discharge within the limits 
specified In Table H-30. 

<g> When a regulator or pressure re
lief valve Is installed inside a building, 
the relief valve and the space above the 
regulator and rellef valve diaphragms 
shall be vented to the outside air with the 
discharge outlet located not less than 3 
feet horizontally away from any opening 
into the building which iS below such dis
charge. <These provisions do not apply to 
Individual appliance regulators when 
protection 1s otherwise provided. In 
buildings devoted exclusively to gas dis
tribution purposes, the space above the 
diaphragm need not be vented to the 
outside.> 

<ill Safety devices for aboveground 
containers shall be provided as follows: 

<a> Containers of 1,200 gallons water 
capacity or less which may contain liquid 
fuel when installed above ground shall 
have the rate of discharge required by 
paragraph (b> < 10> <ii> of this section 
provided by a sprtng-loe.ded rellef valve 
or valves. In addition to the required 
spring-loaded relief valve<s>. suitable 
ruse plug<s> may be used provided tbe 
total discharge area of the fuse plug(sl 
for each container does not exceed 0.25 
square inch. 

<b> The fusible metal of the fuse plugs 
shall have a yield temperature of 208° F. 
minimum and 220° F. maximum. Rellef 
valves and fuse plugs shall have direct 
commurlicatlon with the vapor space of 
the container. 

<c> On a container having a water 
capacity greater than 125 gallons. but 
not over 2,000 gallons. the discharge from 
the safety relief valves shall be vented 
away from the container vertically up-

wards and unobstructed to the open air 
in such a manner as to prevent any 
impingement of escaping gas upon the 
container; loose-fitting rain caps shall 
be used. Suitable provision shall be made 
for draining condensate which may ac
cumulate in the relief valve or Its dis
charge pipe. 

<d> On containers of 125 gallons water 
capacity or less, the discharge from 
safety relief devices shall be located not 
less than 5 feet horlzontallY away from 
any opening Into the building below the 
level of such discharge. 

<e> On a container having a water 
capacity greater than 2,000 gallons, the 
discharge from the safety relief valves 
shall be vented away from the container 
vertically upwards to a paint at least 'l 
feet above the container, and un
obstructed to the open air In such a 
manner as to prevent any impingement 
of escaping gas upon the container; 
loose-fitting rain caps shall be used. Suit
able provision shall be made so that any 
liquid or condensate that may accumu
late Inside of the safety relief valve or Its 
discharge pipe will not render the valve 
Inoperative. If a drain 1s used, a means 
shall be provided to protect the con
tainer, adjacent containers. piping, or 
equipment against impingement of flame 
resulting from Ignition of product es
caping from the drain. 

(i!il On all containers which are In
stalled underground and which contain 
no liquid fuel until burled and covered, 
the rate of discharge of the spring-loaded 
re!lef valve Installed thereon may be re
duced to a minimum of 30 percent of the 
rate of discharge specified In paragraph 
<b> <10) <Ii) of this section. Containers 
so protected shall not be uncovered after 
installation until the liquid fue: has been 
removed therefrom. Containers which 
may contain liquid fuel before being in
stalled under ground and tefore being 
completely covered with earth are to be 
considered aboveground containers when 
determining the rate of discharge re
quirement of the relief valves. 

(iv> On underground containers of 
more than 2.000 gallons water capacity, 
the discharge from safety relief devices 
shall be piped vertically and directly up
ward to a point at least 7 feet above the 
ground. 
Where there ls a probability of the 
manhole or housing becoming flooded, 
the discharge from regulator vent lines 
shall be above the highest probable water 
level. All manholes or housings shall be 
provided with ventilated louvers or their 
equivalent. the area of such openings 
equaling or exceeding the combined dis
charge areas of the safety relief valves 
and other vent lines which discharge 
their content into the manhole housing. 

<v> Safety devices for vaporizers shall 
be provided as follows: 

<a> Vaporizers of less than 1 quart 
total capacity, heated by the ground or 
the surrounding air, need not be equipped 
with safety relief valves orovlded that 
adequate tests certified by any of the au
thorities referred to In paragraph <b> <2> 
of this section, demonstrate that the as
sembly Is safe without safety relief valves. 
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<b) No vaporizer shall be equipped 
with fusible plugs. 

(c) In Industrial and gas manufactur
ing plant.5, safety re11ef valves on vapor
izers within a building shall be piped to 
a point outside the building and be dis
charged upward. 

<5) Reinstallation of containers. Con
tainers may be reinstalled if they do not 
show any evidence of harmful external 
corrosion or other damage. Where con
tainers are reinstalled underground, the 
corrosion resistant coating shall be put 
In good condition <see subparagraph 
<7> <vD of this paragraph>. Where con
tainers are reinstalled above ground, the 
safety devJces and gaging devices shall 
comply with subparagraph (4) of this 
paragraph and paragraph <b) < 19> of this 
section respectively for aboveground 
containers. 

(6> Capacity of containers. A storage 
container shall not exceed 90,000 gal
lons water capacity. 

(7) Installation oJ storage containers. 
CD Containers Installed above ground, 
except as provided In subdivision <vil> 
of this subparagraph, shall be provided 
with substantial masonry or noncom
bustlle structural supparts on firm 
masonry foundation. 

<U> Aboveground containers shall be 
supported as follows: 

<a) Horizontal containers shall be 
mounted on saddles In such a manner as 
to perm.it expansion and contraction. 
Structural metal supports may be em
ployed when they are protected against 
ftre in an approved manner. Suitable 
means of preventing corrosion shall be 
provided on that portion of the con
tainer in contact with the foundations 
or saddles. 

(b) Containers of 2,000 gallons water 
capacity or less may be installed with 
nonflreproofed ferrous metal supports 
If mounted on concrete pads or footings, 
and if the distance from the outside bot
tom of the container shell to the con
crete pad, footing, or the ground does not 
exceed 24 inches. 

<Un Any container may be installed 
with nonflreproofed ferrous metal sup
ports If mounted on concrete pads or 
footings, and lf the dlstance from the 
outside Qottom of the container to the 
ground does not exceed 5 feet, provided 
the container ls in an Isolated location. 

<tv> Containers may be partially 
buried providing the following require
ments are met: 

<a> The portion of the container be
low the surface and for a vertical dis
tance not less than 3 inches above the 
surface of the ground Is protected to 
resist corrosion, and the container is 
protected against settling and corrosion 
as reqUlre:1 for fully buried containers. 

<b> Spacing requirements shall be as 
speclfled for underground tanks In para
graph (b> (6) (11) of this section. 

<c> Relief valve capacity shall be as 
required for aboveground containers. 

(cl) Container Is located so as not to 
be subject to vehicular damage, or Is 
adequately protected against such 
damage .. 
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<e> PUl1.ng densities shall be as re• 
quired tor above-ground containers. 

(v) Containers buried underground 
shall be placed so that the top of the 
container Is not less than 6 inches below 
grade. Where an underground contal.ner 
might be subject to abrasive action or 
physical damage due to vehicular traffic 
or other causes, then it shall be: 

<a> Placed not less than 2 feet below 
grade, or 

<b> Otherwise protected against such 
physical damage. 

It will not be necessary to cover the 
portion of the container to which man
hole and other connections are affixed: 
however, where necessary, protection 
shall be provided against vehicular dam -
age When necessary to prevent floating, 
containers shall be securely anchored or 
weighted. 

<vi> <a) Containers shall be given a 
protective coating before being placed 
under ground. This coating shall be 
equivalent to hot-dip galvanizing or to 
two coatings of red lead followed by a 
heavy coating of coal tar or asphalt. In 
lowering the container Into place, care 
shall be exercised to prevent damage to 
the coating. Any damage to the coating 
shall be repaired before backfllling. 

<b> Containers shall be set on a firm 
foundation <firm earth may be used) and 
surrounded with earth or sand ftrmly 
tamped. in place. Backfill should be free 
of rocks or other abrasive materials. 

<vii> Containers with foundations at
tached <portable or semlportable con
tainers with suitable steel "runners" or 
"skids" and popularly known in the in
dustry as "skid tanks"> shall be designed, 
Installed, and used in accordance with 
these rules subject to the following 
provisions : 

<a> If they are to be used at a given 
general location for a temporary period 
not to exceed 6 months they need not 
have fire-resisting foundations or sad
dles but shall have adequate ferrous 
metal supports. 

(b) They shall not be located with the 
outside bottom of the container shell 
more than 5 feet above the surface of 
the ground unless flre-reslstlng supparts 
are provided. 

<c> The bottom of the skids shall not 
be less than 2 inches or more than 12 
Inches below the outside bottom of the 
container shell. 

<d> Flanges, nozzles, valves, fittings, 
and the llke. having communication with 
the interior of the container, shall be 
protected against physical damage. 

<e> When not permanently located on 
fire-resisting foundations, piping con• 
nectlons shall be sufficiently flexible to 
minimize the possibility of breakage or 
leakage of connections lf the container 
settles, moves, or Is otherwise displaced. 

<J> Sk1ds, or lugs tor attachment of 
skids. shall be secured to the container 
in accord.ance with the code or rules un
der which the container ls designed and 
built (with a rnlnlmum factor of safety 
of tour> to withstand loading in any 
direction equal to four times the weight 
of the container and attachments when 

fllled to the maximum permissible loac!ee 
weight. 

<vill> Field welding where neeeean 
shall be made only on saddle plates 01 1/:: 
brackets which were applled by the man • n:zr 
u!acturer Qt the tank. ti C.,: 

(ix) For aboveground containers, se ien1 
cure anchorage or adequate pier belgb. fltl\: 1 
shall be provided against PoSSible con ~ 
tal.ner flotation wherever sufflclenU Iii ll: 
high floodwater might occur. II 

ex> When permanently installed con 6:rt 
talners are interconnected, provlslo lat~ 
shall be made to compensate for expat _::m 
sion, contraction, vibration, and settlln :~ 
of containers, and interconnecting pli 1 
Ing. Where flexJble connections are US& ~e 
they shall be of an approved type ar. Iii 
shall be designed for a bursting pres.rui Ir a:,,;ai 
of not less than five times the vapor pre:' : 1 

sure o! the product at 100° F. The use, l~:c1 

nonmetallic hose is prohibited for pt 
manently interconnecting such COi 
tainers. 

<xi> Container assemblies listed I 
interchangeable installation abo· 
ground or under ground shall conlor 
to the requirements for aboveground lJ 
stallations with respect to safety rell I C03 
capacity and tilling dens! ty. For lnsta Iii .ll0ll.l 
latlon above ground all other requlr ~ 
ments for aboveground IDstallaUo: T!11 
shall apply. For installation Wld 
ground all other requirements for unde 
ground Installations shall apply. 

<B> Protection oJ container acet I'lnl 
sortu. (1> Valves, regulating, gaging, iu ,ie1oa 
other container accessory equipme bi 
shall be protected against tampering Ill 
phYslcal damage. Such accessories abJ ~ 
also be so protected during the tran 
of containers intended for installatl ~ 
underground. 

CU> On underground or combl.natl , Thi 
aboveground-underground con ta1ne1 · :~ 
the service valve handwheel, the termiI _.~~ . 
for connecting the hose, and the ope ~'Ile 
Ing through which there can be a fl, 
from safety relief valves shall be at let ~ ~c 
4 !net.es above tbe container and tJ 
opening shall be located in the dome : 
housing. Underground systems sball "" 
so installed that all the above open.In 
including the regulator vent, are local 
above the normal maximum water tab I lit 

(111> All connections to undergrou ~ 
containers shall be located within a si: 11 Wh 
stantlal dome, housing, or manhole a 1 
wtth access thereto protected by a Sll ~ 
stantlal cover. IOl 

<9> Drips for concf.erued ga.,. Wbt Id. 
vaporized gas on the low-pressure r; It! 
of the system may condense to a liq~ t 
at normal operating temperatures a ' 
pressures. suitable means shall be p1 r 
vided for revaporization of the cond£ •aJ 
sate. 

<l0> Damage from tJehtcles. Wli 
damage to LP-oas·systems trom vehJc 

1 

lar traffic is a posslbll1t¥, precautfc 
against such damage shall be taken. 

(11) Piu and drains. EverY eff 
should be made to avoid the use of p 
except pits fltted with automatic fta 
mable vapor detecting devices. No d.ra 
or blowo!I lines shall be directed into 

' I 

Fa 

llir;10 
. ·., l I 

11 In 
~!ti 
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>idmity to sewer systems used for 
)II p~. 

> ~al ,,,ovisiom awllcable to 
• ru in industrial J)lanu <of 2,000 gal
'1111 !JXlter cc,:,acfty and more> and to 
• ,,lling plants. <1> When standard 
• 1 &ervlce 1s provided, it shall be ex-
• I to the LP-Oas lnStallation and 
• .nel properly trained. 

U loading and unloading are nor-
• done during other than daylight 
1111 adequate Ughts shall be provided 

mlnate storage containers, control 
• and other equipment. 

Suitable roadways or means of 
Iii for extinguishing equipment such 
ill eeled extinguishers or fire depart

apparatus shall be provided. 
To mtnlmiu trespassing or tam

" the area which includes container 
• t.enances, pumping equipment, 
lill 1g and unloading facilities, and cyl

.fllling facilities shall be enclosed 
at least a 6-foot-high industrial 
(P.n;:e unless otherwise adequately 
' ted. There shall be at least two 
, of emergency access. 
1 Container-cha.ruing 1)lants. <1> 
'.ODtainer-charglng room shall be 
d not less than: 
Ten feet from bulk storage con

"6. 

- Revoked 

Tank truck filling station outlets 
oe located not less than: 

-Revoked 

Ten feet trom pumps and com
:>rs it housed in one or more sep
buildlngs. 
> The pumps or compressors may 
1cated in the container-charging 
or building, in a separate bulldl.ng, 
tslde of buildings. When housed in 
>arate building, such building ca 

noncombustible weather cover is 
:> be construed as a building> shall 
:.ated not less than: 

Ten Ceet from bulk storage tankb. 
-Revoked 

Twenty-five feet from sources of 
on. 
> When a part of the contalner
;lng building Is to be used for a 
· room or where open flames or 
,r sources of l.gnJtlon exist or are 
,yed, the space to be so occupied 
be separated from container charg
oom by a partition wall or walls of 
eslstant construction continuous 
floor to roof or cell!ng. such sepa

'l walls shall be without openings 
shall be Joined to the noor, other 
, and celling or roof In a manner 
ect a permanent gas-tight Joint. 

Electrical equipment and lnstalla
shall conform with paragraphs 

17> and <18) of this secUon. 
I> Fire protection. <I> Each bulk 
t shall be provided with at least 
"PProved portable fire extinguisher 
ng a minimum re.Ung of 12-B, C. 
> In Industrial installations involv
!Ontalners or 150,000 gallons aggre-

gate water capacity or more, provision 
shall be made for an adequate supply 
of wl\ter at the container site for nre 
protection In the container area, unless 
other adequate means for fire control 
are provided. Water hydrants shall be 
readily accessible and so spaced as to 
provide water protection for all con
tainers. Sufficient lengths of ftrehose 
shall be provided at each hydrant loca
tion on a hose cart, or other means pro
vided to facllltate easy movement of the 
hose in the container area. It is desirable 
to equip the outlet of each hose line with 
a combination fog nozzle. A shelter shall 
be provided to protect the hose and its 
conveyor from the weather. 

(15)-Revoked 

(16> Lighting. Electrical equipment 
and installations shall conform to para
graphs <b> (17> and <18) of this sec
tion. 

<17) Vaporizers for internal combus
tion engines. The provisions of para
graph <e> (8) of this section shall apply. 

< 18> Gas regulating and. mixing 
equipment for internal combustion en
gines. The provisions of paragraph <e> 
(9) of this section shall apply. 

<e> Liquefied petroleum g,u as a mo
tor fuel-<t> Application. Ci) This para
graph applies to internal combustion 
engines, fuel containers, and pertinent 
equipment Cor the use of liquefied petro
leum gases as a motor fuel on easily 
movable. readily portable units includ
ing self -propelled vehicles. 

<Ii) Fuel containers and pertinent 
equipment for internal combustion en
gines using liquefied petroleum gas 
where Installation Is of the stationary 
type are covered by paragraph <d> of 
this section. This paragraph does not 
apply to containers for transportation of 
liquefied petroleum gases nor to marine 
fuel use. All requirements of paragraph 
Cb > of this section apply to this para
graph, unless otherwise- noted In para
graph Cb ) of this section. 

<2> General. Ci> Fuel may be used 
from the cargo tank of a truck while in 
transit. but not from cargo tanks on 
trailers or semitrailers. The use of fuel 
from the cargo tanks to operate station
ary eng1nes ls permitted providing wheels 
are securely blocked. 

(II ) Passenger-carrying vehicles shall 
not be fueled while passengers are on 
board. 

<Iii> Industrial trucks (including llft 
trucks> equipped with _permanently 
mounted fuel containers shall be charged 
outdoors. Charging equipment shall 
comply with the provisions of paragraph 
Ch > of this section. 

<Iv> LP-Gas fueled Industrial trucks 
shall comply with the Standard for Type 
Designations, Areas of Use, Maintenance 
and Operation of Powered Industrial 
Trucks, NFPA 505-1969. 

Cv) Engines on vehicles shall be shut 
down while fueling if the fueling opera
tion involves venting to the atmosphere. 

<3> Design pressure and classification 
of fuel containers. <I) Except as covered 
In subdivisions <II > and <Iii l of this sub-

paragraph. containers shall be in accord
ance with Table H-32. 

(11) Fuel containers for use in indus
trial trucks <Including lift trucks) shall 
be either DOT containers authorized for 
LP-Gas service having a minimum serv
ice pressure of 240 p.s.1.g. or minimum 
Container Type 250. Under 1950 and later 
ASME codes, this means a 312.5-p.s.1.g. 
design pressure container. 

Co»
t&lner 
type 

1200 

TUl.ll H-32 

Mlnlmam design preissnr. of 
For gases oonlal.oer lb. per l!IQ. In. gnge 

wtth npor---------,;__
press. DOC UNO and 1940 edition o( ASMR 
to uceed earUer Code (Per. 0-200, 
lb. per aq. edltlom al U- 201); 1~1._1962, 
In. pge at ASMB 196&, 1969, lim, 10651 

100" F. Code and 19GB (Dlvlsloo-t1 
(37.8 C.) (Par. edlUom of ASMB 

0~ Code; All edltlom ot 
U~) .A.PI-ASM.B Code• 

216 200 215() 

t Conta1ner type may be Increased by Increment:. of 26: 
The rololrolllD design pressure of oontalnen shall be 
100% ol the oontalner type designation when oonstroeted 
under 1949 or earUer editions of tho ASMB Code (Por, 
U~ aod O~). The miolmwn d esign pressure of ooo
talnen sball be 126% of the oontalner type d esignation 
when oonstrocted under. (1) Cho 1949 ASME Code (Par. 
U-200 and U-201) , (2) 1950, 1~ 2. 1956, 196t 1002, 19651 
and 19118 (Dtvlslon I) editions ol tho ASM.t!i Code, ana 
(3) all editions of the API- ASME Code. 

• Construction of oontalners oodor the API- ASME 
Colle Is not autboru.ed af\6r 1uly I, 1961. 

CUI > Containers manufactured and 
maintained under DOT specifications 
and regulations may be used as fuel con
tainers. When so used they shall conform 
to all requirements of this paragraph. 

Uv> All container inlets and outlets 
except safety reltef valves and gaging 
devices shall be labeled to designate 
whether they communicate with vapor 
or liquid space. Labels may be on valves. 

< 4 > Installation of fuel containers. (1) 
Containers shall be located In a place 
and In a manner to minimized the pos
sibility of damage to the container. Con
tainers located In the rear of trucks and 
buses, when protected by substantial 
bumpers, will be considered 1n conform
ance with this requirement. Fuel con
tainers on passenger-carrying vehicles 
shall be installed as far from the engine 
as Is practicable, and the passenger 
space and any space containing radio 
equipment shall be sealed from the con
tainer space to prevent direct seepage of 
gas to these spaces. The container com
partment shall be vented to the outside. 
In case the fuel container is mounted 
near the engine or the exhaust system, 
the container shall be shielded agalnSt 
direct heat radiation. 

Cll> Containers shall be installed with 
as much clearance as practicable but 
never less than the mlnJmum road 
clearance of the vehicle under maximum 
spring deflection. This minimum clear
ance shall be to the bottom of the con
tainer or to the lowest f\ttlng on the 
container or housing, whichever ls lower. 

<ill> Permanent and removable fuel 
containers shall be securely mounted to 
prevent jarring loose, slipping, or rotat
ing. and the fastenings shall be designed 
and constructed to withstand static load
ing In any direction equal to twice the 

110(e)(4) 
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weight of the tank and attachments 
when filled with fuel using a safety fac
tor of not less than !ow· based on the 
ultimate strength of the material to be 
used. Field welding, when necessary, 
shall be made only on saddle plates, lugs 
or brackets. originally attached to the 
container by the tank manufacturer. 

1iv> Fuel containers on buses shall be 
permanently installed. 

cv> Containers from which vapor only 
Is to be withdrawn shall be installed and 
equipped with suitable connections to 
minimize the accidental withdrawal of 
Uquld. 

(5> Valves amt accessories. <l> Con
tainer valves and accessories shall have 
a. rated working pressure of at least 250 
p.sJ.g., and shall be of a type suitable 
for liquefied petroleum gas service. 

(11) The filling connection shall be 
fitted with an approved double back
pressure check valve, or a positive shut
off in conjunction with an internal back
oressure check valve. On a removable 
container the filler valve may be a hand 
operated shutoff valve with an internal 
excess flow valve. Main shutoff valves on 
the container on llquid and vapor lines 
must be readily accessible. 

(illl With the exceptions of subdivi
sion <Iv) 1c> of this subparagraph, fllllllg 
connections equipped with approved 
automatic back-pressure check valves, 
and safety relief valves. all connections 
to containers having openings for the 
flow of gas in excess of a No. 54 drlll size . 
shall be equipped with approved auto
matic excess flow valves to prevent dis
charge of content in case connections are 
broken. 

(iv) Liquid-level gaging devices : 
(a> Variable liquid-level gages which 

require the venting of fuel to the atmos
phere shall not be used on fuel con
tainers of Industrial trucks <including 
lift trucks> . 

<b> On portable containers that may 
be fllled in the vertical and/or hortzontal 
position, the fixed liquid-level gage must 
indicate maximum permitted filling level 
for both vertical and horizontal ftlllng 
with the container oriented to place the 
safety relief valve in communication with 
the vapor space. 

<c> In the case of containers used 
solely in farm tractor service. and 
charged at a point at least 50 feet from 
any important building, the flxed liquid
level gaging device may be so constructed 
that the outward flow of container con
tent exceeds that passed by a No. 54 drill 
size opening. but in no case shall the flow 
exceed that passed by a No. 31 drill-size 
opening. An excess flow valve Is not re
oulred. Fittings equipped with such re
stricted drill stz.e opening and container 
on which they are used shall be marked 
to Indicate the size of the opening. 

Cd> All valves and connections on con
tainers shall be adequately protected to 
prevent damage due to accidental con
tact with stationary objects or from loose 
object..; thrown up from the road, and all 
valves Rhall be safeguarded against dam
age due to collision, overturning or other 
acclde.nt. For farm tractors where parts 
of the vehicle provide such protection to 

110(e)(5) 

valves and fittings, the foregoing re
quirements shall be considered fulftlled. 
However. on removable type oon'talners 
the protection for the fittings shall be 
permanently attached to the container. 

Ce) Exchange of removable fuel con
tainers preferably should be done out
doors but may be done indoors. When 
removable fuel containers are used, 
means shall be provided in the fuel sys
tem to mlnlrol:re the escape of fuel when 
the containers are exchanged. Thia may 
be accomplished by either of the 
following methods: 

CJ) Using an approved automatic 
quick-closing coupling <a type closing 
In both directions when uncoupled> in 
the fuel line, or 

(2) Closing the valve at the fuel con
tainer and allowing the engtne to run 
until the fuel in the line Is consumed. 

(6) Piping-including pipe, tubing, 
and fittings. Ci) Pipe from fuel container 
to first-stage regulator shall be not less 
than schedule 80 wrought Iron or steel 
I black or galvanized), brass or copper; 
or seamless copper, brass, or steel tubing. 
Steel tubing shall have a mln1mum wall 
thickness of O 049 Inch. Steel pipe or tub
ing shall be adequately protected against 
exterior corrosion. Copper tubing shall be 
types K or Lor equivalent having a mini
mum wall thickness of 0.032 inch. Ap
proved flexible connections may be used 
between container and regulator or be
tween regulator and gas-air mixer within 
the limits of approval. The use of alumi
num pipe or tubing Is prohibited. In the 
case of removable containers an ap
proved flexible connection shall be used 
between the container and the fuel line. 

<U> All piping shall be Installed, 
braced, and supported so as to reduce to 
a mini.mum the possibility of vibration 
strains or wear. 

(7> Safety devices. ( 1) Spring-loaded 
Internal type safety relief valves shall 
be used on all motor fuel containers. 

<il> The discharge outlet from safety 
relief valves shall be located on the out
side of enclosed spaces and as far as 
practicable from ,:osslble sources of Igni
tion, and vented upward within 45 de
grees of the vertical in such a manner as 
to prevent impingement of escaping gas 
upon containers, or parts of vehicles, or 
on vehicles In adjacent lines of traffic. A 
rain cap or other protector shall be used 
to keep water and dirt from collecting 
In the valve. 

(ill) When a discharge line from the 
container safety relief valve Is used, the 
line shall be metallic, other than alwnl
nwn, and shall be stz.ed, located, and 
maintained so as not to restrict the re
quired flow of gas from the safety relief 
valve. Such discharge line shall be able 
to withstand the pressure resulting from 
the discharge of vapor when the safety 
relief valve Is in the full open position. 
When flexibility Is necessary, flexible 
metal hose or tubing shall be used. 

Uv> Portable containers equipped for 
volumetric filling may be filled in either 
the vertical or horizontal position only 
when oriented to place the safety relief 
valve in communtcatlon with the vapor 
space. 

l 
<v> Paragraph Cb) U0> Cxll> of ti 

section for hydrostatic relief valves sh 
apply. I 

(8) Vaporizers. (I) Vaporizers and a 
part thereof and other devices that m 
be subjected to container pressure sh 
have a design pressure of at least 2 
p.s.l.g. 

CU> Each vaporizer shall have a val 
or suitable plug which will perrrut su 
stantially complete draining of t 
vaportz.er. It shall be located at or ne 
the lowest portion of the section occupl k: 
by the water or other heating medlu la 11, (111> Vaporizers shall be securely fi io, 
tened so as to m1n1mize the possib!J; !lill;G. 
of becoming loosened. ll u.'l 

Clv) Each vaporizer shall be ~-u~io, 
nently marked at a visible pomt i. tbttt 
follows: It 

<a> With the design pre~ of t !t'.i l'lu1 
fuel-containing portion 1n p.s.1.g. ~l 

<b> With the water capacity of t'. !il:' 
!uel-contalning portion of the VaPoriZ ll •'All , 

10 POunds. ~ mil 
<v> Devices to supply heat directly !lp.id 

a fuel container shall be equipped wl' lt'~o: 
an automatic device to cut off the suJ ti 
ply of heat before the pressure lnsl1 11 

the fuel container reaches 80 percent• P 
the start to discharge pressure setting• ' '11ft 
the safety relief device on the tu d 11111 
container. t! 1 

<vi> Engine exhaust gases may be use I ~tll 
as a direct source of heat supply Ii ~ hd 
t.he vaporization of fuel If the mater!• 1 ~ ti 
of construction of those parts of LI •~ 
vaporizer in contact with exhaust gasi 11~· 
are resistant to the corrosive action< l! !b. 
exhaust gases and the vaporizer systel It;~ 
Is designed to prevent excessive pressure el Ir.: 

lvli) Vaporizers shall not be equippe rr. 
'111th fusible plugs. 1 :J [11 

<9> Ga.f regulating and mtxing eqidr. t lil1u: 
ment. Cl) Approved automatic pressut l - llld 
reducing equipment shall be installed 1 • t " 
a secure manner between the fuel 5UJl II l 
ply container and gas-air mixer for Ill II Ge 
pu11)0Sf' of reducing the pressure of Ill IP~ 
fuel delivered to the gas-air mixer. It . ,. ' 

CU> An approved automatic shutol ec·~• 1 

valve shall be provided in the fuel 511 1 1t,1iJ 
tem at some point ahead of the lo1et o ID:li 
I.he gas-air mixer, designed to preveJI • ~ Uu 
flow of fuel to the mixer when the igni l , in 
Uon is off and the engine Is not runnlnl M LP 
In the case of industrial trucks and en lti -< 
gines operating In buildings other thaJ It In i 
those used exclusively to house engine! 

1
,, lllut 

the automatic shutoff valve shall be de 
1
; lfqu 

signed to operate If the engine shouh &it: 
stop. Atmospheric type regulators <zen • tJi.ito 
governors> shall be considered adequati SOil: 
as an automatic shutoff valve only II lih~ 
cases of outdoor operation such as ram led. 
tractors. construction equipment, lrrtga I> Sto,G 
tlon pump engines, and other outdOO, ~~
stationary engine installations. Dll 'ban 

lilll The source of the air for com·• ~I&! 
bustion shall be completely Isolated trorr :1 ltl 
the passenger compartment. ventllaUIII at ilS 
system, or air-conditioning system. ~ -Ort 

00> Capacity o/ containers. No s!ngre 
Cue! container used on passenger earn·; 1.0 CIJr 
mg vehicles shall exceed 200 galloll~ 11,a 01, 
water capacity. No single fuel conta1ne.1 ~t 
on other vehicles normally operating on !r~, 
the highway shall exceed 300 gallons 

t 
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capacity except as provided In sub
·aph <2> <l> of this paragraph. 

Stationary engines tn buildings. 
1ary engines and gas turbines in

in buildings. Including portable 
s used instead of or to supplement 
aary engines, shall comply with the 
ud for the Institution and Use of 
nary Combustion Engines and Oas 
1es, NFPA 37-1970, and the appro
provlslons of paragraphs <b>, <c). 
:i> o! this section. 

Portable engines in buildings. (I) 
•le engines may be used in bulld
nly for emergency use, except as 
ed by subparagraph (11) of this 
·aph. 

Exhau~t gases shall be dts
·d to outside the building or to an 
,·here they will not. con:,t.itute a 
1. 

Provision shall be made to sup
• tfflcient air for combustion and 

A.rt approved automatic shutoff 
shall be provided in the fuel sys
\ead of the engine, designed to pre
ow of fuel to the engine when the 
n ls off or 1f the engine should 

The capacity of LP-Gas containers 
with such engines shall comply· 
the applicable occupancy provt

parjlgraph <c> <5) of this section. 

Industrial trucks inside build-
1> LP-Gas-fueled Industrial trucks 
rmltted to be used tn buildings and 
.ires. 
No more than two LP-Oas con

s shall be used on an industrial 
for motor fuel purposes. 
ind (iv)-Revoked 

Industrial trucks shall not be 
I and left unattended in areas of 
le excessive heat or sources ot 

Garaging LP-Gas-fueled vehtcles. 
,P-Gas-fueled vehicles may be 

or serviced inside garages pro
there are no leaks in the fuel sys
nd the fuel tanks are not filled 
d the maximum filling capacity 
ed in paragraph <b> (12) <i> of this 
) , 

LP-Oas-fueled vehicles being re
In garages shall have the con

shutoff valve closed except when 
, , required tor engine operation. . 
1 

Such vehicles shall not be parked 
1 sources of heat. open flames, or 
. r sources of Ignition or near open 

: • anless such pits are adequatdy 
b lted. 

Storage of containers awaiting use 
ale-< l) Application. This para
shall apply to the storage of port
ontalners not in excess of 1,000 
s water capacity, filled or partially 

,1 · at user location but not connected 
~ i. or in storage for resale by dealers ';I illers. This paragraph shall not ap
:J > containers stored at char~lng 
" or at plan ts devoted primarily to 
!t' 1rage and distribution of LP-Oas or 
ri petroleum products. 
all i 

(2> General. Ci) Containers in storage 
shall be located so as to minimize ex
posure to excessive temperature rise 
physics! damage, or tampering by una u~ 
thorlzed persons. 

Cli) Containers when stored inside 
shall not be located near exits. stairways, 
or in areas normally used or intended for 
the safe exit of people. 

<iii) Container valves shall be pro
tected while in storage as fvllows: 

<a) By setting into recess of container 
to prevent the possibility of their being 
struck If thll container is dropped upon 
n flat surface. or 

Cb) By ve:ntilatcd cap or collar, fnst
ened to cot'tamer capable of withstand
Ing blow from any direction equivalent 
to that of a 30-pound we11!ht droppt-d 
4 feet. Construction must be such that a 
blow will not be transmitted to a valve 
or other conni?ction. 

ov> The outlet valves of containers In 
storage shali be closea. 

<v> Empty contaml'rs whiC'h have been 
In LP-Gas service should prcferaLly be 
stored 1n the open. When stored mslde. 
they shall be considered as fut! contain
ers for the purpose of determining the 
maximum quantity of LP-Gas permitted 
by this paragraph. 

(3)-Revoked 

< 4) Storage within buildings not /re-· 
quented by the pub1'c <s-uch as- indus-• 
trial buildings>. CD The quantity of LP
Gas stored shall not exceed 300 pounds 
<approximately 2.550 cubic feet in vapor 
form J except as provided in subpara
graph C 5 > of this paragraph. 

(ii) Containers carried as a part of 
service equipment on highway mobile ve
hicles are not to be considered in the 
total storage capacity in subd!vis1on ct) 
of this subparagraph provided such vehi
cles are stored in private garages. and 
are limited to one container per vehicle 
with an LP-Gas capacity of not more 
than 100 pounds. All container valves 
shall be closed. 

< 5) Storage within special buildings 
or room s. 11 1 The quantity of LP-Gas 
s tored in special buildings or rooms shall 
not exceed 10.000 pounds. 

c ii J The walls, floors, and ceilings of 
container storage rooms that are within 
or adjacent to other parts of the build
ing shall be constructed of material hav
ing at least a 2-hour fire resistance 
rating . 

<iii) A portion of the exterior walls or 
roof having an area not less than 10 per
cent of that of the combined area of the 
enclosing walls and roof shall be of ex
plosion relieving construction. 
( §1910 . l l O(f)( S) ( i ii) a -
mended at 39 F.R. 99S9 , 
March 15 , 197~, e ffec t ive 
,1 une l '3 197 4 • ] 

civl Each opening from such storage 
rooms to other parts of the building shall 
be protected bv a 1112 hour <Bl flre door 
listed by Underwriters Laboratories Inc. 

(vi Such rooms shall ha\'e no open 
flames for heating or lighting. 

<vi> Such rooms shall be adequately 
vent~lated both top and bottom to the 
outside only. The openings from such 
vents shall be at least 5 feet away from 
any other 01,ening into any building 

<vii> The floors of such rooms ~hall 
not be below ground level. Any space 
below the floor shall be of solid fill or 
properly ventilated to the open air 

(viii) Such storage rooms shall ~ot be 
locate_d adjoining the line of property 
occup~ed by schools, churches, hospitals, 
athlet1? fields or other points of public 
gathcnng. 

<ixJ Fixed electrical equipment shall 
be installed In accordance with para
graph <b) 08) of this section. 

(6) Storage outside of buildings-. (1) 
Storage outside of buildings for con
tainers awaiting use or resale, shall be 
located In accordance with Table H-33 
with respect to: 

<a> the nearest Important building or 
group of buildings; 

(b)-Revoked 

<c) busy thoroughfares; 

(d)-Revoked 

TABLE H-33 

Quantity of LP-Ga., Stored. DbtaflCll 
500 pounds or ,ess_________ ______ o 
601 to 2.500 pounds______________ o• 

2,501 to 6,000 pounds. ________ _____ 10 feet 
6,001 to 10,000 pouuds-------------20 feet 
Over 10,000 pounds ____ ____________ zs feet 

•container or container s shall bf' at 1eo.st 
10 feet trom nny building on adjoining prop
cny. any Sidewalk, or any of the f'xposurcs 
defc:rlbt'd In f 1010.110(!) (8) (I) (cl or (d) 
of this pnragmph. 

<II> Containers shall be in a suitable 
enrlosure or otherwise protected against 
tampering. 

(7) Fire protection. Storage locations 
other than .supply depots separated and 
located npnrt from dealer, rrseller, or 
user rstablbhment.s shnll be provided 
with at least one approved portable fire 
extinguisher having a minimum rating 
of 8-B. C. 

(g) LP-Gas system installations on C'Ommer
cial vehicles-( 1) Application. This paragraph 
applied to LP-Gas-system installations on 
vehicles (whether self-propelled or of the trailer 
or semi-trailer type) used for commercial. con• 
struction to all e,changeable container sv(tems 
wi1h container capacities greater tha~ 105 
pounds water capacity (appro,imately 45 pounds 
LP-Gas capacity) and to systems usin~ con• 
tainers permanently mounted on vehicles. It does 
not apply to LP-Gas motor fuel systems co, ercd 
by paragraph (e) of this section. Paragraph (b) of 
this section applies to this paragraph Ullle,~ 
otherwise noted. When such a \'eh1cle is perma
nently parked. and LP-Gas is supplied from a 
system not mounted on and (Ccured to the unit. 
paragraphs (c) and (d) of this section shall appl~ . 

[§1910 . llO(g)(l) a~e nded 
a t 43 r .~. 49747 , Oct ober 
24, 1978 .] 

llO(g)(l) 
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.C2) Construction and marking o/ con
tainer&. Containers shall be constructed 
lo accordance with paragraph <b> (3) of 
this section. and marked In accordance 
with the applicable requirements of para
graph ( b ) CS> of this secUon, and sh~I 
also meet the following: 

<1) Containers designed for use as 
portable cylinders shall be constructed 
In accordance with DOT speclflratlons. 
and .ln accordance with paragraph <bl 
C3> <v> of this section; where applicable. 

(ill All other containers whether de
signed for permanent mounting, or for 
portable or semlportable use 1such as 
skid tanks), shall be constructed as pro
vided for by paragraphs <b> C3) (1) and 
<Iv) ol this section. Mountlng, securing, 
and protection of such containers shall 
be as In subdivisions (Iii) and <Iv> of this 
subparagraph. 

(ill> Permanently Installed containers 
shall meet the requirements of subdivi
sion Ca l of this subdivision with regard 
to container valves and accessories, and 
subdivision <b> of this subdivision as to 
mounting. 

(a) (1 > Nonrecessed container fittings 
and appurtenances shall be protected 
agaJnst damage by either: 

U> Thelr location. 
CU) The vehicle frame or bumper, or 
UU) A protective housing. The protec-

tive housing, 1.f used, shall comply with 
the requirements under which the unks 
are fabricated with respect to design' and 
construction and shall be de5igned to 
withstand stattc loadings tn any direction 
equal to twice the weight ol the tank and 
attachments when filled with the lading 
usir.g a safety factor of not less than 
four, based on the ultimate strength of 
the material to be used. Tpe housing shall 
be provided with a weather cover If nec
essary to Insure proper operation ol 
valves and safety devices. 

<2> Manually operated shutoff valves, 
except as covered In paragraph <e> (2l (1) 
of this section, or self-closing Internal 
valves shall be closed except during 
transfer operations. 

(b) (1) Tanlt motor vehicles with 
frames not made integral with the tank, 
as by welding, shall be provided with 
turnbuckles or similar positive devices 
for drawing the tank down tight on the 
frame. In addition, suitable stops or an
chors shall be attached to the frame 
and/ or the tank to prevent relative mo
tion between them due to starting, stop
ping, and turning. The stops and anchors 
shall be so install~d as to b~ readily ac
cessible for Inspection and maintenance. 

<2> Any tank motor vehicle designed 
and constructed so that the cargo tank 
constitutes In whole or In part the stress 
member used In lieu of a frame shall be 
supported by external cradles subtenwng 
at least 120 degrees of the shell circum
ference. The design calculations shall in
clude beam stress, shear sttPSS, torsion 
stress. bending moment, and accelera
tion stress for the cargo tank as a whole 
using a factor or safety of four. based 
on the ultimate tensile strength of 
the material. Maxlmwn concentrated 
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stresses which might be created at pads 
and cradles due to shear, bending, and 
torsion shal' also be calculated In ac
cordance with Appendix O of the Ameri
can Society of Mechanical Engineers. 
Unfired Pressure Vessel Code. 1968. FUily 
loaded veh1c!Ps shall be assumed to be 
operating under highway conditions 
equal to two ·•g" loading. The effects of 
!atigue shall be taken into considera
tion. Cargo tanks mounted on frames 
may be supported by longitudinal mem
bers attached to pads providing the 
above-stated factors are taken into 
ar:count. 

, 3 > Where any tank support Is at
tached to any part of a tank head, the 
stres.,es Imposed upon the head shall be 
provided for as required in , 2> of this 
subdivision. 

'4, Tank supports, stops, anchors. and 
bumpers shall not be welded directly U> 
the tank but shall be attached by means 
of pads of the same material as the tank 
The pad thickness shall be not less thnn 
one-fourth Inch. or the thickness of the 
shell material if less, and no greater than 
the shell material. Each pad shall extend 
at least four times its thickness. in each 
direction, beyond the weld attaching the 
support, bumper, stop, or anchor. Each 
pad shall be preformed to an Inside ra
dius no greater than the outside radius 
of the tank at the place of attachment. 
Each pad comer shall be rounded to a 
radius at least one-fourth the width of 
the pad, and no greater than one-half' 
the width of the pad. Weepholes and tell
tale holes. If used. shall be drilled or 
punched before the pads are attached to 
the tank. Each pad shall be attached to 
the .tank by continuous fillet welding 
using filler material having properties 
conforming to the recommendations l'.JI 
the maker of the shell and head material. 

Clv> Portable or semlportable con
tainers <skld tanks as covered by para
graph Cdl C7l Cvll > of this section> shall 
meet the applicable requirements of <a> 
to C/l o! this subdivision Inclusive with 
regard to container valves and acces-
sories and paragraph (e> C4> <ill> of this 
section as to mounting. Containers de
signed for permanent Installation as part 
of systems under paragraph <d> of this 
section shall not be used. 

<a> Nonreoessed container fittings and 
appurtenances shall be protected agalnst 
dam~e by elt:her-

c I> Their location. 
<Z> The vehicle frame or bumper, or 
CJ> A protective housing. The protec-

tive housing, it used, shall comply with 
the requirements under which the tanks 
are fabricated with respect to design and 
construction and shall be designed to 
withstand static loadings tn any direction 
equal to twice the weight of the tank 
and attachments when filled with the 
lading using a safety factor of not less 
than four, based on the ultimate strength 
of the material to be used. The housing 
shall be provtded with a weather cover 
If necessary to Insure proper operation of 
valves and safety devices. 

Cb> Filling connections shall be pro
vided wtth approved automatic back 

~ 
pressure check valves, excess flow t!ie Illa 
valves or quick closing Internal •&1111 ltll L't 
prevent excessive escape of gas In ca ,. rure 1 
the fllUng connection ts broken, mii ee:i tor 
that where the filling and discharge ca 
nect on a common opening in the ca t ~ 
tainer shell, and that opening ls 11111 'at• 
with a quick-closing Internal val" , ~ ~ l 
specified In subdivision Cc> of Ulil R 1 

division, the automatic valve shall nail .ic-~ 
required. In addition every inlet and GI te:.'tr Ill, 
let connection shall be ~quipped wllll 1,.,..d , 
manually or automatically 0Pffllt 17'" s, 
shutoff valve. Liquid discharge openb!J 

1 
~ 

except those for engine fuel Unes, , 
tanks ~It after September I, 1965,n CaPC 
be fitted with a remotely controlled Ir d ::::ua:r 
temal shutoff valve. Such valve lhl J tei!(Je 
conform to the following requt.fflll!IIII, ~ 

<1 > The seat of the valve shall bt It 14 ii(Jc: 
side the tank, o.r in the opening nca 111 !IHII 1 
or flange, or tn a companion l!IIIJ llll(t'!la 
bolted to the nozzle or flange. 

1 
t« 

c 2 > All parts of the valve lnslde 1h .., a 
tank, nozzle, or companion flange a 11 1 
be made of material not subject to mr ! Lr1 
roslon CTr other deterioration in the 1)19 &'lllij 
ence of the lading. 11111 

1J> The arrangement of paru shill~ e~ica: 
j1 C-0:r sueh that damage to parts exterior toUI hu~ 

tank will not prevent effective aeslll !le rn~ 
of the valve. 1 

(4> The valve may be operated• 0 °' d.a: 
mally by mechanical means, by bydrld , r.s-~ 
means, or by air, or gas pressure. Ith 

<S> The valve shall be provtded II~ , 1 

remote means of automatic closure. llad Sm 
mechanical and thermal, in u leut 11' 11nF1 

places tor tanlc.s over 3,500 gallons ntr t b: 
capacity. These remote control si&UIII lily 
shall be located at each end of the 11111 tit!~ 
and di~onal)y opposite each other. 1' 
thermal control mechanism shall 11111. led ! 
a fusible element with a melting p(IID •: 
not over 220• F. or less than 208' P. A ., llJJ ' 
least one remote control station shall• . c 
provided for tanks of 3,500 gallons ...,,_ I , ~ 
c.apaclty or less, and such actudlt- Ir 
means may be mechanical. , 

<c> All other connections to conial , l!nlt 
ers, except those used for gaging dtlkll r 1~ 
thermometer wells, safety relief ~ I ~ 
and plugged opeolngi;, sha.ll be pru•- llii:i ill 
with suitable automatic excea ~ •• ~ 
valves, or ln Ueu thereof may be 11""' Ille 
with quick-closing internal valves. 1!11o 0o~ 
The control merhanfsm for t.be It I) c 
temal valve shall be provided wttll 1 ~ 
secondary control, remote from tbe IID• ~ ' 
discharge connections <for use ID • hi I 
event of accidents or fire during dellfll! ~ 8ntt 
operations>, and such control med>-: ~ 
shall have a fustble element with a 
Ing point not over 220• P. or lesa &bl' Ui ~ 
208• F . 21 "" < 

<If> Manually operated ahutotr nl"' .~ 
except as covered in paragraphs c~ ~~ 
<I> of thJs section, or self-closing In I Por 
valves shall be closed except d1IIW ~ tty 1 

transfer operat.lons. ~ 1 

<e> Excess flow valves shall close 1111t 1 1u~ 
matlcally at the rated flow of vapor ' ~ lhll 
liquid as speclfled by the valve manufJ" 
turers. The ftow rating of the plpllll t, s 
beyond the excess flow valve shall 11 ~ 
greater than that of the exces.5 ftow fllll 1M dettc 
and such rating shall Include v~-v~ 61 De 
tings, and hose, except, when b~ 

1+ 
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$ ~essary restrictions are incorpo
ra in such a piping system so that ftow 
ea JS are less than that of the excess 

valve at the tank. then additional 
• , flow valves shall be installed in 

;>!ping where such flow rate is 
~ ed. 

Container inlets and outlets, ex-
~ those used for safety relief valves, 

-level gaging devices, and pressure 
. shall be labeled to designate 
1er they communicate with vapor 

• 1uid space when the container Is 
to maximum permitted filling den

_,abels may be on valves. 

Capacity of a system. No single 
ontainer used on passenger carry
rehlcles shall exceed 200 gallons 
capacity. 
Description of a system. A system 

,ts of an assembly of equipment in
d on a commercial vehicle. 

Location of containers and sys
< i> Containers shall not be in* c. transPOrted. or stored <even 

:e orarlly l Inside any vehicle covered 
JII is paragraph except as provided by 

pplicable regulations of DOT. 
• Containers, control valves, and 
ating equipment comprising a com
system shall be suitably protected 

.st damage and weather. System.s 
"Ill be installed in a recess vaportight 
tG ~ inside of the vehicle and accessible 
!d and vented to the outside. 

1 Systems in.stalled outside of 
1ll e units shall be so located that dis-
• :e from safety relief devices shall be 

ess than 3 feet horizontally away 
any opening into the unit below the 
of such discharge. When the system 
ated in a recess vaportlght to the 

·• i, vent openings in such recess shall 
.. t less than 3 feet horizontally away 

any opening into the mobile unit 
' the level of these vents. 
, There shall be no fuel connection 

JI! •en tractor and trailer or other 
._,. le units. 

The container or container car
hall be secured ln place by fasten
designed and constructed with a 
num safety factor of four to with

loading in any direction equal to 
the weight of the container when 

to normal capacity with LP-Oas. 
Container valves and accessories. 
Iner valves and accessories shall be 
led, protected and mounted as 
,s: 
Systems utllizing DOT cylinders 
cordance with paragraph <c) <6) 

,r s section. 
All other systems in accordance 

• paragraph (d> <3> <ti> through (vil> 
s section. 
> Portable. semiportable and per
ntly mounted containers shall be 

· 1ted and protected as provided 
• subparagraph C2l <ti) through 
>f this paragraph. 

Safety-relief devices. (1) DOT 
·• ,iners shall be provided with safety

devices as required by the regula
of DOT. 

(ti) ASME containers and API-ASME 
containers shall be provided with safety
relief devices as required by paragraph 
Cb) 00) of this section. 

(iii> (al A final stage regulator of an 
LP-Oas system <excluding any appliance 
regulator> shall be equipped on the low
pressure side with a relief valve which Is 
set to start to di.scharge within the 
limits specified in Table H-30. 

(b) The relief valve and space above 
the regulator and relief valve dia
phragms shall be vented to the outside 
air and terminate at a position to mini
mize the possibility of vapors accumulat
ing at sources of Ignition. 

(iv> Whenever equipment such as a 
cargo heater or cooler on commercial 
vehicles is a type designed to be in oper
aUon while in transit, suitable means to 
stop the flow such as an excess flow valve 
or other device, shall be in.stalled. This 
device will be actuated to stop the flow 
in the event of a break In the fuel sup
ply line. All excess flow valves shall com
ply with paragraph (b) ( 7) ( ill ) of this 
section. 

(8) System design and line pressure. 
Systems may be of either vapor with
drawal or Uquid withdrawal type and 
shall comply with the applicable require
ments for the type of usage involved. 

(9) System enclosure and mo,tnting. 
<D Housing or eoclosu:es shall be de
signed to provide proper ventilation. 

<U> Hoods, domes, or removable por
tions of cabinets shall be provided with 
means to keep them ftrmly in place dur
ing transit. 

<Ul> Provision shall be incorporated in 
the assembly to hold the containers 
firmly In position and prevent their 
movement during transit ln accordance 
with paragraph <e> <4> (ill) of this 
section. 

<Iv) Containers shall be mounted on a 
substantial support or base secured 
firmly to the vehicle chassis. Neither the 
container nor its support shall extend 
below the frame. 

00) Piptng-tn.clucttng 1111>e, tut:nng, 
and fittings. Ci) Regulators shall be con
nected directly to the container valve 
outlet or mounted securely by means of 
a support bracket and connected to the 
container valve or valves with a list.eel 
high pressure flexible connector. 

<Ii> P rovision shall be made between 
the regulator ouUet and the gas service 
lines by either a flexible connector or a 
tubing loop to provide for expansion, 
contraction . Jarring, and vibration. 

Cllil Pipe, tubing, and fittings shall 
conform to paragraph (b) (8> of this 
section except that the use of aluminum 
alloy piping Is prohibited. Steel tubing 
shall have a minimum wall thickness of 
0.049 inch. Steel piping or tubing shall 
be adequately protected against exterior 
corrosion. 

<Iv> Approved gas tubing fittings shall 
be employed for making tubing con
nections. 

<v> The fuel line shall be firmly 
fastened in a protected location and 
where under the vehicle and outside and 
below any j.nsulat!on or false bottom. 

fastenings shall be such as tx> prevent 
abrasion or damage to the gasline due 
to vibration. Where the fuel line passes 
through structural members or floors, a 
rubber grommet or equivalent shall be 
instaUed to prevent chafing. 

(vi> The fuel line shall be Installed 
to enter the vehicle through the ftoor 
directly beneath or adjacent to the appli-
ance which it serves. When a branch 
line is required the tee connection shall 
be in the main fuel line and located 
under the floor and outside the vehicle. 

(vii) All parts of the system assem
bly shall be so designed and secured as 
to preclude such parts work1ng loose 
qurlng transit. 

<11_) A-epliances. (i) LP-Gas appli
ances shall be approved for use on com-: 
mercial vehicles. 

<11> In the case of vehicles not in
tended for human occupancy and where 
the gas-ftred heating appliance Is used 
to protect the cargo, such heater may 
be of the unvented type but provision 
shall be made to dispose of the products 
of combustion to the outside. 

<ill> In the case of vehicles intended 
for human occupancy, all gas-fired heat
ing appliances, inch,iding water heaters, 
shall be designed or installed to provtde 
for complete separation of the combus
tion system from the atmosphere of the 
living space. Such appliances shall be 
installed with the combustion air Inlet 
assembly furnished as a component of 
the appliance and, also, with elther-

<a> The flue gas outlet assembly fur
nished as a component of the appliance, 
or 

(bl A listed roof Jack If the appliance 
Is listed for such use. 
The combustion air inlet assembly, flue 
gas outlet assembly, and roof jack shall 
extend to the outside atmosphere. 

<iv> Provision shall be made to In
sure an adequate supply of outside air 
for combustion. 

Cv> All gas-fired heating appliances 
and water heaters shall be equipped with 
an approved automatic device designed 
to shut off the flow of gas to the main 
burner and to the pilot in the event the 
pilot flame is extinguished. 

<vi> Oas-fired appliances Installed In 
the cargo space shall be located so they 
are readily accessible. 

<vU) AppUances shall be constructed 
or protected to reduce to a minimum 
possible damage or impaired operation 
resulting from cargo shiftini or 
handling. 

<viti> Appliances inside the vehicle 
shall be located so that a flre at an appli
ance will not block egress of persons 
therefrom. 
. <12 ) General precautions. (i) DOT 
containers shall be marked, maintained, 
and requalifled for use in accordance 
with the regulations of DOT. 

(ii) Requalificatlon of containers for 
continued service Is the responslbUlty of 
the owner : containers shall be stamped 
with the date of requaliftcatlon. When 
DOT cylinders are requalifled by retest
ing. such retest shall be made in accord
ance with DOT regulations. 

110(g)(12) 
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<Ill> Containers shall not be charged 
with fuel unless they bear the proper 
markings of the code or specifications 
under which they were constructed. and 
In addition, with their water capacity. 
In the case of cylinders or p0rtable con
tainers filled by weight, the container 
shall be marked with Its tarewelght. 

<lvl DOT containers which have been 
Involved m a fire shall not be recharged 

unt11 they have been requallfted tor serv
ice according to DOT regulationa. 

(v> American Petroleum Instltut&
Amerlcan Society of Mechanical Engi
neers CAPI-ASME> containers or ASME 
containers which have been involved In 
a flre shall not be recharged untll they 
have been retested Jn accordance with 
the requirements tor thelr origtnal 
hydrostatic test and found to be suitable 
for continued service. 

<vi> Containers shall not be charged 
without the consent of the owner. 

<vll> A permanent caution plate shall 
be provided on the appliance or adja
cent to the container outside of any 
enclosure. It shall include the word 
"Caution" and following instructions, or 
instructions embodying substantially 
similar language 

<al Be sure all appliance valves are 
closed before opening container valve 

<bl Connections at appliances, regu
lators, and containers must be checked 
periodically for leaks with soapy water 
or its equivalent 

<c > Never use a match or flame to 
check for leak8. 

<d> Container valves must be cl06ed 
when the equipment ls not In use. 

r 13> Charging oJ containers Con
t.alnen< shall be charged as provtded In 
paragraph rb> <12> of this section. 

< 14 J Fire extinguisher. Mobile cook
units shall be provided ,vith at least one 
approved port<lble fire extinguisher 
having a minimum rating of 8-B,C. 

Ch> Liqiu{ied -petroleum oas service 
.ttations-< 11 .Application. This para
graph applies to storage conta.iners, and 
d1spenalng devices, and pertinent equip
ment In service stations where LP-Oas 
Is stored and Is dispensed Into fuel tanks 
of motor vehicles. See paragraph rel of 
this section tor requirements covering 
use of LP-Gas as a motor fuel. All re
qu1rcments of partlgraph <bi or this sec
tion apply to this paragraph unless 
otherwise noted. 

c2> Design pressure and claasi/icatfon 
of storage containers Storage containers 
shall be designed and cla.ssl1\ed In ac
cordance with Table H-34. 
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• Minimum dlllcn II• I unof 
ooot&lner, lb. i,w 1111. In. P&• 

J'or,-
1t11b Tapor lNDed!tloDal ASltB 

Ooo- ~ 19ft an4 Code (Pa,, U-D, 

:: ~ ~:'.'i:.4 edle al r:l~~062. 
11119 al ABME l!IMaod 11181 (Dl'fi-
100" P. Cod• (Par, lloo I) edJUoo.1 of 
(17Jl o.) u-ee. U-«1119 AIIIB Cocl.e1...0 

216 200 

edltlooa al Arl
ASM.B o.,Ja • 

260 

t Oootalru!r typo JllaJ b. lucl _, ._., lncnm~oc. of 
-. The min.Imam dlllkn p.--in, ot coo1a1o .. aball be 
100 ~, of lb• oont&lner tn,e dealrnaUoa wbeo oao
llllQoted onder 1~0 or .. ,uer edltlona ot tbe ASllB Cod• 
(Par. U..,.an4 U~. Tbe mlnl.auun 4,.1'° p-,.of 
aoatalntn abaD be 126 peroeat of the ooolalow tn,e d• 
lsnatloa wboo ooo,lnl.rted andor. (l) lb• 10t0 ABMB ' 
C,00. Chn.ltl'aiiba U-200 and U-311), (2) leM, 1962, 1~ 
toal, iOll'l, lDG&, and t.oes (Dhuton 1) edlUooa of Ui• 
ASME Code,and (I) all edlt1on.aotlbeAl'l-A8M'K Ood., 

• Coo,trooUon of ooataloerw ood.er tbo APJ-ASKB 
Oode II notaolhorlud after Joly\, lll6L 

<3> Container valve, and accu,orlu. 
<1> A filling connection on the container 
shall be fitted with one or the followin1: 

<o> A combination badt-pre53\U'e 
check and exces., ftow valve 

<b> One doub!e or t.wo al.nile back
pressure valves. 

Cc) A positive shutoff valve, in con
Junction with either. 

<l > An internal baclc-pTeaure valve, 
or 

<2> An internal exceas flow valve. 
In lieu of an exce38 flow valve, ftlUng 
connections may be fttted with a qulck
closlng Internal valve, which shall re
main closed except during operating pe
riods. The mechanism for such valves 
may be provided with a secondary con
trol whlcb will cause it to close automa
t.lcallY in caae of ftre. When a fuslble 
plug 1s used 116 melting polnt shall not 
exceed 220• F . 

Cll) A .filling pipe lnlet terminal not 
on the container shall be fitted with a 
positive shutoff valve ln conJunctlon with 
either. 

1a> A back pressure check valve, or 
<b> An excess flow check vnlve. 
<111> All openings ln the container ex

cept those listed below shall be equipped 
with approved excess flow check valves: 

1 a 1 Filling connections as provided ln 
subdivlalon <I> of this subparagraph, 

Cb> Safety relief connections as pro
vided 1n paragraph <b> <7> <ii> of thl.a 
section. 

<c> Liquid-level gagttli devices a.s pro
vided ln paragraphs Cb> C7> Clv> and (19) 
<lvl of this section. 

Cd> Pressure gage connections aa pro
vided In paragraph <b> <7) <v> of this 
section. 

<Iv> All container Inlets and ou..., 
except those llst.ed below shall be l■Hec 
to deal,nate whether they connec\ _. 1 
vapor or liquid <labels may be • 
valves>· t 

<a> safety relief valves. • 
Cb> Uquld-level gaging device&. I! 
<c> Pressure aages. 
<v> Each storage container shall II• 

provided with a suitable pressure 1111' 

c 4, Safet11-reliel vczlou. Cl> All afetr 
relief devices shall be lnstalled • 
follows: 

<a> On the container and dlreetlJ cm
nected with the vapor space. 
. <b> sarety-reltef valves and dllchlrP 

plpln1 shall be protected agalNt Slb,a 
cal damage. The outlet shall be pnmdll< ., 
with loose-ftttl.ng rain caps. There lbd
be no return bends or restrictions 1n U. 
discharge piping. 

r c > The discharge from two or IIIOII 
safety relief valves havlng the -
pressure settings may be run ~to t 
common dl.scharge header. The cnia
sectlonal area or such header shall be a 
least equal to the sum of the croaa•• 
tlonal areas of the 1ndlvldual discbarlll 

Id> Dlacharge from any safety relit 
devtce shall not terminate In any buildllt 
nor beneath any buildln&. 

CU> Aboveground containers ahall lJ 
provided wlth safety relief valvea • 
follows: 

<a> The rate of diacharie, which• , 
be provided by one or more valves. sbll _ 
be not less than Uiat specltled b 
paraeraph <b> <10> <U> of th1a aecuan. 

(bl The discharge from safety nllll 
valves shall be vented to the opeu all 
unomtructed and vertically U.Pwardl II 
such a mann"r aa to prevent any 111-
plngement of escapln& gas upon the o9 
talner: loose-flt.ting rain caps shall 111 

used. On a conta.1.ner having a .,... 
capacity greater than 2,000 gallons. Ill 
discharge from the safety relief ..i
sh&ll be vented away from the con~ 
vertlC&llY upwards to a Point at lellll 
feet above the container. Suitable Ill" 
vislona shall be made so that aD1 -
or condensate that may accumulate • 
side of the relief valve or !ta dlK..,. 
ptpe will not render the valve IJlOPlll'I 
ttve. If a drain 1.s u:sed. a means ablJllll ~ 
provtded to protect the container, ■dlt> II 
cent. containers. piping, or equ!pmed • 1

~ 

against lmpillgement of flame resulll# llt I IJ 
from Ignition of the product ~ ~ 
from the drain. a. 

11111 Underground containers shall llf llra11 
provided with safety relief valves 11 

11 ~rt 
follows 

I 
LP 

' 111.4 Ill 
Ir!! 
~ 

:Pl-t4 t 

, lt 
111'!!1 
Ill~ I 
ll tan 
~~ll:J 
'\f!•p ft! 

~ 

ad 
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The discharge from safety-relief 
\ shall be piped vertically upward 
point at least 10 feet above the 

1d The dJscharge lines or pipes shall 
iequately supported and protected 
1st physical db.tllage. 

Where there is a probability of the 
,a 1ole or hoUSing becoming flooded, 
ta lscharge from regulator vent llnes 

d be above the highest probable 
• · level. 

not less than five times the vapor pres
sure of the product at 100° F . The use 
of nonmetallic hose is prohibited for in
terconnecting such containers. 

<h> Where high water table or flood 
conditions may be encountered protec
tion Rgainst container flotation shall be 
provided. 

111 > Aboveground containers shall be 
installed in accordance with this subdi
vision. 

II no liquid is put into a container ca) Containers may be installed hori-
after it is buried and covered, the r.ontally or vertically. 

>! dist'harge of the relief valves may , b I Containers shall bP protected by 
1,111 duced to not less than 30 percent crash rails or guards to prevent physics! 

e rate shown in paragraph <b> Cl0) ctamace unlrss they arc so proterted by 
f this section. If liquid fuel is pres- virtue of thrir location. Vehicles shall not 
urlng installation of t'ontainers, the be serv1red v.·!thin JO feet of container-;. 
if discharge shall be the same as for er I Container foundatiC1ns shal! be of 
•ground containers. Such cor.tain- ~ubstantial masonry or other noncom-
1all not be uncovered until emptied bu~tlble mntcrial. Containers shall be 
1uid fuel. mount.ed on saddles which shall permir. 

Capacity of liquid containers. In- expansion and contraction, and shAll 
Jal liquid storage containers shall provide against the exce.;:si\'C concentra-
,cczd 30,000 gallons water capacity. lion of stresses. Corrosion protection 
tn•ta!latin,i of ~tnra(le rontainers. shall bP provided for tank-mounting 

areas .. ~tructural metal container sup-
. ' Fat'h st..ora;;e Cl)ntainer u~ed ex- POrts shall be protected against fire. This 
"IY m service statton operation protection is not required on prefabn-
romp!y ..... ith the following table cated storage and pump assemblies, 
specifies mlnlmwn distances to a 

ng groups of buildings m?llnted on a common base, wit~ con-
. · t.ainer bottom not more th1:1.n 24 :nches 

'110 .110 ( h) ( 6) ( i) (a) amend- above ground and whose water capacity 
is 2,000 gallons or less if the piping con-

• it 43 F • R • 4974 7, October nected to the storage and pump assem-
19 7 8 . J bly is sufficiently flexible to minimize the 

possibility of breakage or leakage in the 

·r calltldly per 
.i~,r IK!llJOOS) 

~llofmum dlslanc<'< 

Abov• ground 
and undt"r• 

iround 
Cl~t) 

RMwttn 
ahov•~rouud 

concnlncr~ 
(!"i'I) 

event of failure of the con tainer sup
ports. 

(iii) Underground containers shall be 
Installed In accordance with this sub
division . 

!,QOO ••••••• •••••• 
000 . • ...... . 

Cal Containers shall be given a protcc-
3 tive coating before being placed under 
6 ground. This coating shall be equivalent 

--------·-------- to hot-dip galvaniz\ng or to two coatings 
1: • The above distances may be re

to not le&< than 10 feet for service 
n buildings of other than wood frame 
·ucuon. 

Readily ignitible material lnclud-
1eeds and long dry grass, shall be 
ved within 10 feet ot containers. 

' The minimum sepuatton between 
las containers and flammable liquid 
s shall be 20 feet and the mlnlm1un 
ration between a container and the 
?r!lne of the dike shall be 10 feet. 
J LP-Gas containers located near ! mable liquid containers shall be pro-
d against the flow or accumulation 

<19 ammable liquids by diking, diver
I curbs, or grading. 
• ' LP-Gas containers shall not be 

IC: ed within diked areas for flammable 
•• 1 containers. 

Field welding is permitted only 
'II! ~ddle plates or brackets which were 
a.1 ed by the container manufacturer. 

1a ' When permanently Installed con-
rs are Interconn ected. provision 

·• be made ti> compensate for cxpan
·: contraction, vibration, and settltni:: 
0 ntalners and Interconnecting piping. 
WI ·e flexible connections are used, they 
.I: be of an approved type and shall 
:-.. ?signed for a bursting pressure of 

or red lead followed by a heavy coating 
of coal tar or asphalt. In lowering the 
container into place, care shall be exer
cised to mlnimlZE' abrasion or other 
damage to the coating. Damage to the 
coating shall be re;>alred before back
filling. 

Cb) Containers shall be set on a firm 
foundation 1flrm earth may be used> and 
surrounded with earth or sand firmly 
tamped in place. Backfill should be free 
of rocks or other abrasive ma.ter!als. 

<c> A minimum of 2 feet of earth 
cover shall be provided. Where ground 
conditions make compliance with this 
requirement impractical, equivalent pro
tection against physical damage shall 
be provided. The portion of the con
tainer to which manhole and other con
nections are attached need not be 
covered. I! the location is subjected to 
vehicular traffic, containers shall be pro
tected by a concrete slab or other cover 
adequate to prevent the weight of a 
loaded vehicle imposing concentrated di
rect loads on the container shell. 

17> Protectron 01 container Jttungs. 
Valves, regulators, gages, and other con
tainer fittings shall be protected against 
tampering and physical damage 

(8) Transport truck unloading point. 
<ll During unloading, the transport truck 
shall not be parked on public thorough
Cares and shall be at. least 5 feet from 
storage containers, and shall be posi
tioned so that shutoff valves are readily 
accessible. 

Ciil The filling pipe inlet terminal shall 
not be iocat.ed within I\ building nor 
within 10 feet of any building or drive
way. It shall be protected against physi
cal damage. 

C9l Piping, valves, and fittings . (1) 
Piping may be underground, above 
ground, or a combination of both. It shall 
be well supported and protected against 
physical damage and corrosion. 

Cii) Piping laid beneath driveways 
shall be Installed to prevent physical 
damage by vehicles. 

Cl!!) Plptne- shall be wrought iron 01 
steel Cbla.ck or galvanized>, brass or cop
per pine: m snpmJess copper, brass, or 
steel tubing and shall be suitable for a 
minimum pressure of 250 p.s.!.g. Pipe 
joints may be screwed , flanged, brazed, 
or welded. The use of aluminum alloy 
piping or tubing ls prohibited. 

<iv> All shutoff valves <llquld or gas) 
shall be sUltable for liquefied petroleum 
gas service and designed for not less than 
the maximum pressure to which they 
may be subjected. Valves wh!t'h may be 
subjected to container pressure shnll 
have a rated working pressure of at least 
250 p.s.t.g. 

(v) All materials used for valve seats. 
packing, gaskets, diaphragms, etc., shall 
be resistant to the action cf LP-Gas. 

<vi> Fittings shall be steel. malleable 
Iron, or brass having a minimum work
Ing pressure of 250 p.s.i.g. C~t Iron pipe 
fittings, such as ells, tees, and unions 
shall not be u.sed. 

(vii> All piping shall be tested after 
assembly and proved free from leaks at 
not less than normal operating pressures. 

(viii) Provision shall be made !or ex
pansion, contraction, Jarring, and vibra
tion, and for settling. This may be ac
complished by flexible connections. 

Cl0> Pumps and accessories. All 
pumps and accessory equipment shall be 
suitable for LP-Gas service, and designed 
for not Jess than the maximum pressure 
to which they may be subjected. Acces
sories shall have a minimum rated work- · 
Ing pressure or 250 p.s.l.g. Positive dis
placement pumps shall be equipped with 
suitable pressure actuated bypass valves 
permitting flow from pump discharge to 
storllge r.ontainer or pump suction. 

Cll > Dispensing devices. Cl> Meters, 
vapor separators, valves. ond fittings In 
the dispenser shall be suit.able for LP
Gas service and shall t>e desi~ned for a 
minimum working pressure of 250 p.s.!.g. 

(ii) Provisions shall be made for ven~
lng LP-Gas contained tn a. dispensing 
device to a safe location. 

fiil) Pumps used to transfer LP-Ga,; 
shall be equipped to allo"I\ c:ontrol of ,hi' 
flow and tc- prevent !e'l.kngo or ar.c-idcm t f\l 
discharge. Means :<ha ll be provided out
side the dispensing device to rearlily shut 

llO(b)(ll) 
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otI the power In t...'le event of fire or 
accident. 

<Iv> A manual shutofI valve nnd an 
excess flow check valve ..;hnll be Installed 
downstream of the pwnp and ahead of 
the dispenser Inlet. 

<v> <en Dispensing hose <,hall be resist
ant to the action of LP-Gas In the liquid 
phase and designed for a minimum 
bursting pressure of 1,250 p.s.l.g. 

<b> An excess flow check valve or 
automatic shutoff valve shall be installed 
at the terminus of the liquid Une at the 
point of attachment of the dispensing 
hose. 

<vl> <a> LP-Oas dispensing devices 
shall be located not less than 10 feet from 
aboveground storage containers greater 
than 2,000 gallons water capacity, The 
dispensing devices shall not be less than 
20 feet from any building <not includ
ing canopies>, basement, cellar, pit, or 
line of adJolning property which may be 
built upon and not less than 10 feet from 
sidewalks, streets, or thorougluares. No 
drains or blowotI llnes shall be directed 
into or In proximity to the sewer systems 
used for other purposes. 

<b> LP-Gas dispensing devices shall be 
Installed on a concrete foundation or as 
part of a complete storage and dispensing 
assembly mounted on a common base, 
and shall be adequately protected from 
physical damage. 

<c > LP-Oas dispensing devices shall 
not be installed within a building except 
that they may be located under a weather 
shelter or canopy provided this area Is 
not enclosed on more than two sides. 
I! the enclosing sides are adjacent to 
each other, the area shall be properly 
ventllated. 

<vii> The dispensing of LP-Gas into 
the fuel container of a vehicle shall be 
performed by a competent attendant 
who shall remain at the LP-Oas dis
penser during the entire transfer 
operation. 

<l2J Additional rules. There shall be 
no smoking on the driveway of service 
stations 1n the dispensing areas or trans
port truck unloading areas. Conspicuous 
signs prohibiting smoking shall be posted 
within sight of the customer being 
served. Letters on such signs shall be not 
less than 4 Inches high. The motors of 
all vehicles being fueled shall be shut 
off during the fueling operations. 

<13> Electrical. Electrical equtpment 
and installations shall conform to para
,rraphs <b> <17> and 08> of this section. 

c 14) Fire protection. Each service sta
tion shall be provided with at least one 
approved portable fire extlngutsher hav
ing at least an 8-B. C, rating. 

<O Scope-< 1 > Awlicati-On. Cl> Para
graph <bi of thl.s sectl(Jl} applies to In
stallations made in accordance with the 
requirements of paragraphs <c>. Cd>, Ce>. 
(g>, and <h > of this section, except as 
noted In each of those paragraphs. 

<11> Paragraphs <c) through <h > of 
this section apply as provided l,1 each of 
those paragraphs. 

C2> Inapphcabillt11. This section does 
not apply to. 

110(h)(12) 
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<I> Marine and pipeline terminals, 
·na tural gas processing plants, refineries, 
or tank farms other than those at In
dustrial sites. 

(11> LP-Gas refrigerated storage sys
tems: 

<!ill LP-Gas when used with oxygen. 
The requtrements of § 1910.252 shall 
apply t.o such use. 

<Iv> LP-Gas when used l.n utility gas 
plants. The National Fire Protection As
sociation Standard for the Storage and 
Handling of Liquefied Petroleum Oases 
at Utihty Gas Plants, 'lFPA No 59-1968, 
shall apply to surh use ; 

<v> Low-pressure <not In excess of 
one-hall pound per square Inch or 14 
Inches water column> LP-Gas plpln,r 
systems. and the Installation and opera
tion of resJdentlal and commercial ap
pliances Including their inlet connec
tions. supplied through such systems 
For such systems, the National Fire Pro
tection Association Standard !or the In
stallation of Gas Appliances and Gas 
Piping, NFPA 54-1969 shall apply 

C3J Retroacttvit11. Unless otherwise 
stated, it Is not Intended that the pro
visions of this section be retroactive 

Cl> Existing plants, applian ces. equip
ment, buildings, structures. and Installa
tions for the storage, handling or use of 
LP-Oas, which were in compliance with 
the current provisions of the National 
Fire Protection Association Standard for 
the Storage and Handling of Liquefied 
Petroleum Gases NFPA No. 58. at the 
time of manufacture or Installation may 
be continued In use, if such continued 
use does not constitute a recognized 
hazard that ls causing or ls likely to 
cause death or serious physical harm to 
to employees. 

<Ii> Stock.s of equipment and appli
ances on hand in such locations as 
manufacturers' storage, distribution 
wareho1lSes, and dealers• storage and 
showrooms, which were in compliance 
with the current provisions of the Na
tional Fire Protection Association Stand
ard !or the Storage and Handling of 
Liquefied Petroleum Oases, NFPA No. 58, 
at the time of manufacture, may be 
placed In service, I! such use does not 
constitute a reco,rnlzed hazard that is 
causing or Is likely to cause death or 
serious physical harm to employees. 

§ 19 l 0.111 StorAg~ ond handling of an
hJ·drous ammonia. 

Ca> General-Cl> Scope. <I) This 
standard Is Intended to apply to the de
sign, construction, location, installation. 
and ol)t!ratlon of anhydrous ammonla 
systerT\6 Including refrigerated ammonia 
storage systems. 

Cl!> This standard does not apply to: 
<a> Ammonia manufacturlllg plants. 
(b) Refrtgeratloo plants where am-

monia ls used solely as a refrigerant. 

<2> De/fnftfon.,. As used in this secUon. 
( 1> "Appurtenances"-All devices such 

as pumps, compressors, safety relief de
vices, liquid-level gaging devices, valves 
and pressure gages. 

38 [As amended at 
3599 , February 8, 

F.R. 
1973. J 

• 11 
ltm.ll 
1rm11 

I K• 
<11> "Cyilnder"-A container of I.GI llanll 

pounds of water capacity or lna ta- :l1CI 

structed 1n accordance with Departmml 1 1 of Transportation specUlcattons. 1 . • 
<ill> ·'Code"-The Boiler and P!ur 1;1 'n 

Vessel Code, Section vm, Unfired frll. 1-~'Jll•· 
sure Vessels of the American Soclet, II ~ 
Mechanical Engtneeni CASME>-INI 

Uv> "Container"-Includes all ,.., mu 
tanks, cylinders. or spheres uaed fer "e 1 

transportation, storage, or appllcatllll II ~ s~: 
anhydrous ammonia. 

(v) "DOT'-U.S. Department al U)Q\I 

I'ransportatton. 1 ~ 
<vi> "Design pressure" ls ldentlcal lo .r, 1.1 

the term "Ma:xlmum Allowable WortQ 'bl 
Pressure" used in the Code. 

(vii> "Farm vehicle" (implement al 
husbandry)-A vehicle for use on a flllll ! ~ 
on which Is mounted a container or 1111 
over 1,200 gallons water capacity. er llffl 

<vtil> "Fll11ng denstty"-the peNIJII ~-.e 
re tlo of the weight of the ,ras In a CCII· 11 Ill o 
ta1ner to the weight of water at 80' P oiled. 
that the container will hold. test bi 

II~< 
<Ix> "Oas"-Anhydrous ammonll ~ 

either the gaseous or liquefied stal(.. 
<x> "Gas mask"-Oas masks appro,el 

by the Bureau of Mines, U.S. Departaieel 
of the Interior. 

(xi) "Capacity"-Total volume of 1111 
container In standard U.S. gallons. 

( xii) DOT speclflcatlons-Regulatlall 
of the Department of Transport&IIOII 
published in 49 CFR Chapter I. 

(lliii) and (xiv)-Revokcd 

(b) Basic rule$. ThJs paragraph IP' 
piles to nll paragraphs of thJs seclloD 
unless otherwise noted. 

Cl> Approval of equipment and IJS• 
tem3. Each appurtenance shall be IP' 
proved 1n accordance with paragraph <b 
U) <1>, Cll>. (ill), or Clv> of th1s secUrf 

<t> It was Installed before Febru.1111. 
1973, anu was approved, tested, and ID
stalled in accordance with either the IJIO' 
V:1.slons of the American National S~ 
ard for the Storage and HandllDI ui 

Anhydrous Ammon.fa K61.l, or 1111 
FertWzer Institute S~dards for t11t 
Storage and Handling of Agricultural 
Anhydrous Ammon.fa, M-1, 1n etred al 
the tlme or Jnstallat1on; or 

Cll> It ts accepted. or certified. « 
listed, or labeled, or otherwise d:~~ 
to be safe by a nationally r~ 
testing laboratory, such as, but no\ 11111· 
ited to, Underwriter's Laboratoriea Int, 
and Factory Mutual Research corpora· 
tlon; or 

(ill) It Is a type which no nattonall1 
recognized testing laboratory doell, ar 
w1ll undertake to, accept, certify, JIii. 
label, or determine to be safe; and suet. 
equipment ls inspected or tested by~ 
Federal, State, municipal, or other 
authority responslble for en!orclnJ ~; 
cupattonal safety provisions of a Fed
State, municipal or other lOcal law, codt 
or regulation pertaining to the stol'llf,, 
handling, transport, and use of anhf• 
drous ammonia, and found to be 1n COIII' 

♦ L 
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:.e with either the provisions of the 
.-\II lean National Standard for the 
S ge and Handling of .Anhydrous Am
,_ L, K61.l, or the FerWiz(!i:Jnstitute 
$1 lards for the Storage and .Handling 

grtcultural Anhydrous Ammonia, 
i-. in effect at the time of installa
•i. ,r 

It is a custom-designed and cus
(/11 ullt unit, which no nationally rec

d testing laboratory, or Federal, 
municipal or local authority re-

~ ble for the enforcement of a Fed-
~ 1tate, municipal, or local law, code 

Cf ulation pertaining to the storage, 
-.. 10rtation and use of anhydrous 

all!! nla is willing to undertake to ac
ew •ertify, list, label or determine to 
> e, and the employer has on file a 
11111 1ent attesting to its safe condition 

lng the conduct of appropriate 
• The document shall be signed by 

a. istered professional engineer or 
;.M person having special training or 

en,,e sufficient to permit him to 
tJII an opinion as to safety of the unit 

11\1' ed. The document shall set forth 
st bases, test data and result.s, and 

ai,m he qualifications of the certifying 
r,Jll. 

For the purposes of this paragraph 
>, the word "listed" means that 

<Ii ment is of a kind mentioned in a 
lJlll hich is published by a nationally 
• ,ized laboratory which makes peri-

t 19 15pection of the production ot such 
t ment, and states such equipment 
i:,-. nationally recognized standards or 
ha een tested and found safe for use 
1.1 ,pecified manner. "Labeled" means 
11111 ls attached to it a label, symbol, 

r- 1er identifying mark of a nationally 
r• ruzed testing laboratory which, l·• , periodic inspections of the procl• >n of such equipment, and whose 1• ng indicates compliance with oa
t ltil ly recognized standards or test.s to 
'* lline safe use in a specified man-
i.e Certified" means it has been tested 
Ila found by a nationally recognized 
• g laboratory to meet nationally rec

ed standards or to be safe for use 
specified manner, or is of a kind 

wt, production is periodically in-
"• ~ by a nationally recogr.lzed test
·!lll ~boratory, and it bears a .label, tag, 
,,- ner record of certification. 

.i amended a t 38 F. R . 3599 , 
uar y 8 , 1973 . ] 

Require-menu for construction, 

1 
al test and requalificatton of non

? • • •erated containers. (1) Containers 
111 with systems covered In paragraphs 

Cf>. Cg). and <h> of this section 
be constructed and tested in ac

d ·• nee with the Code exceot that con
' •• tlon under Table UW12 at a basic 

141 efficiency of under 80 percent Is not 
lil 1rlzed. 

1 
r! Containers built according to the 
c C"e do not have to comply with Para-
~ .s UG125 ~ UG128 Inclusive, and 
~ :raphs UG132 and UG133 of the 
1i C':'a 

(111> Containers exceeding 36 Inches 
ln diameter or 250 gallons water capacity 
shall be constructed to comply with one 
or more of the following: 

<a> Containers shall be stress re
lieved after fabrication in accordance 
with the Code, or 

(b) Cold-formed heads, when used, 
shall be stress relieved, or 

(c) Hot-formed heads shall be used. 
Uv> Welding to the shell, head, or any 

other part of the container subject to 
Internal pressure shall be done In com
pliance with the Code. Other welding ls 
permitted only on saddle plates, lugs, or 
brackets attached to the container by 
the container manufacturer. 

<v> Containers used with systems cov
ered in paragraph Ce) of this section 
shall be constructed and tested In ac
cordance with the DOT specifications. 

<vi> The provisions of subdivision Cl> 
of this subparagraph shall not be con
strued as prohibiting the continued use 
or relnstallatlon of containers con
structed and maintained In accordance 
with the 1949, 1950, 1952, 1956, 1959, and 
1962 editions of the Code or any revisions 
thereof In effect at the time of fabrica
tion. 

< 3 > Marking nonrefrigerated contain
ers. Ci) System nameplates, when re
quired, shall be permanently attached to 
the system so as to be readily accessible 
for Inspection and shall Include markings 
as prescribed In subdivision <ll> of th1s 
subparagraph. 

Cll> Each container or system covered 
In paragraphs <c>, Cf>, ( g). and Ch) of 
this section shall be marked as specified 
in the following: 

Cal With a notation "Anhydrous 
Ammonia.'' 

Cb) With a marking ldentlfylng com
pliance with the rules of the Code under 
which the container Is constructed. 
Under ground: Container and &ystem name-

plate. 
Above ground : Container. 

<c> '¥Ith a notation whether the sys
tem ls designed for underground or 
aboveground Installation or both. 

Cd> With the name and address of the 
supplier of the system or the trade name 
of the system and with the date of 
fabrication. 
Under ground and "bove ground: System 

no.meplate. 

<e> With the water capacity or the 
container in pounds at 60° F. or gallons, 
U.S. Standard. 
Under ground : Container and system name

plate. 
Above ground : Container. 

Cl> With the design pressure In 
pounds per square Inch. 
Under ground : Container and system name• 

plate. 
Above ground: Container .. 

(g) With the wall thickness of the 
shell and heads. 
Under ground: Container and sys tem name

plat-e. 
Above ground : Container. 

Ch) With marking Indicating the 
maximum level to which the container 
may be filled with liquid anbydrous am
monia at temperatures between 20° F. 
and 130° F. except on containers pro
vided with fixed level Indicators, such as 
flxed length dip tubes, or containers that 
are filled with weight. Markings shall 
be In Increments of not more than 20• F. 
Above ground nnd under ground: System 

nameplate or on 1tqu1d-leve1 gaging device. 

CO With the total outside surface area 
of the container In square feet. 
Under ground: System nameplate. 
Above ground: No requirement. 

Cj) Marking specified on the container 
shall be on the container itself or on a 
nameplate permanently attached to it. 

· ( 4 ) Marking refrigerated containers. 
Each refrigerated container shall be 
marked with nameplate on the outer . 
covering In an accessible place as speci
fied in the following: 

CD With the notation, "Anhydrous 
Ammonia." 

<Ii) With the name and address of the 
builder and the date of fabrication. 

\ ill> With the water capacity of t.he 
container in gallons, U.S. Standard. 

<iv> With the design pressure. 
Cv> With the minimum temperature in 

degrees Fahrenheit for which the con
tRiner was designed. 

(vi) The maximum allowable water 
level to which the container may be filled 
for test purposes. 

(vii> With th~ density of the product 
In pounds per cubic foot for which the 
container was designed. 

(viii) With the maximum level to 
which the container may be filled with 
llquld anhydrous ammonia. 

<5> Location of containers. (I) Con
sideration shall be elven to the pbysio
logical effects of ammonia as well as to 
adjacent fire hazards in selecting the lo
cation for a storage container. Contain
ers shall be located outside of buildings 
or in buildings or sections thereof espe
cially provided for this purpose. 

<ii> Permanent storage containers 
shall be located at least 50 feet-from a 
dug well or other sources of potable 
water supply, unlei;s the container is a 
part of a water-treatment installation 

(iii) and (iv)-Revoked 

TABLE H-35- Rcvokcd 

<v> Storage areas shall be kept free 
of readily ignitible matcnals such as 
waste. weeds,. and long dry grass. 

<6 l Container appurtena11C('S. <i) All 
appurtenances shall be designed for not 
Jess than the maximum working pressure 
of that portion of the system on which 
they are installed. All appurtenances 
shall be fabricated from materials µroved 
suitable for anhydrous am,nonia service. 

<II> All connections to containers ex
cept sa(ety relief devices, gaging devices. 
or those fitted with No. 54 drill-size ori-

lll(b)(6) 
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flee shall have shutoff valves located as 
close to the container as practicable. 

liiD Excess flow valves where required 
by these standards shall close automati• 
cally at the rated flows oC vapor or llquid 
as specified by the manufacturer. The 
connections and line including valves and 
fittings being protected t;y an excess flow 
valve shall have a greater capacity than 
the rated flow of the excess flow valve 
so that the valve will close in case o! 
failure of the llne or fittings. 

<Iv> Liqwd-level gaging devices that 
require bleeding or the product to the at
mosphere and which are so constructed 
that outward flow will not exceed that 
passed by a No. 54 drlll-s1ze opening need 
not be equipped with excess flow valves. 

1 v) Openings Crom the container or 
through fittings attached directly on the 
container to which pressure gage con
nections are made need not be equipped 
with exoess flow valves if such openJngs 
are not larger than No. 54 drill size. 

, vi> Excess flow and back pressure 
check valves where required by the stand
ards in this section shall be located In
side of the container or at a point out
side as close as practicable to where the 
line enters the container. In the latter 
case installation shall be ml\de in such 
manner that any undue strain beyond the 
excess flow or back pressure check valve 
will not cause breakage between the con
tainer and the valve. 

, vii l Excess flow valves shall be de
signed with a bypass. not t.o exceed a No. 
60 drill-size opening to allow equaliza
tion of prel-Sures. 

cviiO All excess flow Talves shall be 
plainly and permanently marked with 
the name or trademark of the manu
facturer. the catalog number, and the 
rated capacity. 

t7l P1pinQ. tubing, and fittings (!) All 
p1pmg. tubing, and fittings shall be made 
of matenal suitable for anhydrous am
monia service. 

ui I All piping, tubing, and fittings 
shall be designed for a pressure not Jess 
than the maximum pressure to which 
they may be subjected in service. 

1iU> All refrigerated piping shall con
form to the Refrigeration Piping Code, 
American Nationlll Standards Institute. 
B31.5-1966 with addenda B31.la-1968 as 
1t applies to ammonia. 

<iv > Pipmg used on non-refrigerated 
systems shall be at least American Soci
ety for Testing and Materials CASTM) 
A-53-69 Grade B Electric Resistance 
Welded n.nd Electric Flash Welded Pipe 
or equal. Such pipe ::;hall be at least 
schedule 40 when joints are welded. or 
welded and flanged. Such pipe shall be at 
least schedule 80 when joints are 
threaded. Threaded connections shall not 
be back-welded. Brass. copper, or gal
vani1,ed steel pipe shall not be used. 

(vi Tubing made of brass, copper, or 
other material subject to attack by am
monia shall not be used. 

, vi> Cast iron fltUngs shall not be used 
but this shall not prohibit the use of flt
tings made specifically for ammonJa 
service of malleable, nodular, or hlgb 

lll(b)(7) 

strength gray Iron meeting American 
Society for Testing and Materials 
<ASTM> A47-68, ASTM 395--68, or ASTM 
Al26-66 Class B or C. 

<vll> Joint compounds shall be res.L:;t
ant tc ammonia. 

C8> Hose specifications. <I> Hose used 
In ammonia service shall conform to the 
Joint Agricultural AmmonJa Institute
Rubber Manufacturers Association Spec
ifications for Anhydrous Ammonia Hose. 

(il> Hose subject to container pressure 
shall be designed for a minimum working 
p ressure of 350 p.s.1.g and a miwmum 
burst pressure of 1,750 p.sJ.g. Hose as
semblies, when made up, shall be capable 
of withstanding a test pressure of 5C.0 
p.s.l.g. 

<iii> Hose and hose connecUons lo
cated on the low-pressure side or flow 
control or pressure-reducing "alves shall 
be designed for a bursting pressure of not 
less than five times the pressure setting 
of the safety relief devices protecting that 
portion of the system but not less than 
125 p.sJ.g. All connections shall be so 
designed and constructed that there will 
be no leakage when connected. 

<iv> Where hose is to be used for trans
fertng liquid from one container to an
other, "wet" hose ls recommended. Such 
hooe shall be equipped with approved 
shutotf valves at the discharge end. Pro
vision shall be made to prevent excessive 
pressure in the hose. 

cv) On all hose one-half inch outside 
diameter and larger, used for the trans
fer or anhydrous ammonia liquid or 
vapor, there shall be etched, cast, or Im
pressed at 5-foot intervals the following 
information. 
" Anhydrous Ammonia" ux p.s t g. (mo.xlmum 

worltlng pressure I, manufacturer·g name c,r 
trademark, year of manufacture. 

In lieu or this requ1rement the same tn
rormatlon may be contained on a name
plate permanently attached to the hose. 

TABLZH-36 

Minimum required r&te of dlschvge In 
cubic feet per minute ot alr at 120 percent 
of the maximum permitted st.a.rt to dtsc.hArge 
pressure tor safety relief valves. 

Surface 
uea (lq. ft .) 

20 --------------------
26 --------------------
30 --------------------
35 --------------------
40 --------------------
46 --------------------
60 --------------------
66 --------------------
60 --------------------
65 --------------------
70 ---------- ---------
75 ---------- ---------
80 ---------- ---------
85 ---------- ----------

90 --------------------
95 --------------------
100 -------------------
105 -------------------
110 --------- ---------
116 --------- ·---------
120 -------------------
125 -------------------
130 -------------------
135 -------------------
140 ---------·---------

'1otD rate 
OFM 

Btr 
258 
310 
360 
408 
455 
601 
547 
691 
635 
678 
720 
762 
804 
845 
885 
925 
9615 

1,010 
1,050 
I. 090 
1,120 
1, 160 
1,200 
1,240 
1,280 

FlolDraU 
Surface CF/II 

area ($Q. ft.) air 

145 ------------------- 1,310 
160 ------------------- 1,350 
165 ------------------- 1, :190 
160 ------------------- 1,420 
165 ------------------- 1,460 
170 ------------------- 1,500 
175 ------------------- 1,530 
180 ------------------- 1,570 
185 ------------------- 1.,;oo 
lllO ------------------- 1,640 
195 ------------------- 1.670 
200 ------------------- 1,710 
210 ------------------- 1. 780 
220 ------------------- 1,850 
230 ------------------- 1,920 
240 ------------------- l. 980 
250 ------------------- 2,050 
260 ------------------- 2,120 
270 ------------------- 2,180 
280 ------------------- 2,250 
290 ------------------- 2,320 
300 ------------------- 2,380 
310 ------------------- 2.450 
320 ------------------- 2,610 
330 ------------------- 2,570 
340 ------------------- 2,840 
350 ------------------- 2,700 
360 ------------------- 2,760 
370 ------------------- 2,C30 
380 ------------------- 2,890 
390 ------------------- 2.950 
400 ------------------- 3,010 
450 ------------------- 3,320 
500 ------------------- 3,620 
650 ------------------- 3,910 
GOO ------------------- 4,200 
650 ------------------- 4,480 
700 ------------------- 4,760 
750 ------------------- 5,040 600 ___________________ s,aoo 

850 ------------------- 5,590 
1>00 ------------------- 5,850 
950 ------------------- 8,120 
1,000 ------------------ 8,380 
1,050 ------------------ 6. 840 
1,100 ------------------ 8,900 
1,160 ------------------ 7,160 1,200 __________________ 7, •U0 

1.250 ------------------ 7,660 
1,800 ------------------ 7,910 
1,360 ------------------ 8, 1110 
1,400 ------------------ 8,410 
1,450 ------------------ 8,850 
1,8()\) ------------------ 8. 900 
1,550 ------------------ 9,140 
1,800 ------------------ 9. 380 
1,650 ------------------ 9,020 
1,700 ------------------ 9,860 
1,750 ---------------- -- 10,090 
1,800 ------------------ 10,330 
1,850 ------------------ 10.680 
1 900 ------------------ 10,800 
1,950 ------------------ 11,030 
2.000 ------------------ 11,260 
2,050 ------------------ 11,490 
2,100 ------------------ 11,720 
2,150 ------------------ 11.950 
2,200 ··---------------- 1~, !: 
2,250 ---- -------------- l , 
2,300 ------------------ 12, ~ 
2,350 ------------------ 12, 
2 ,400 ------------------ 13,080 
2,450 ------------------ 13. 300 
2,500 ------------------ 13,520 

"Surface Aree.=t.otal out.111de surtact llfl 
of oont&lner 1n square feet. When the 111rlllll 
area ls not stamped on the nameplate or 
when the marltlng ts not legible tbe aru ell 
be calculated by using one of the followtnl 
fonnulu : 

( 1) C:,llndrlc&l container with bemJ.Srll•r-

tcal hea.ds: 
Area=overatl length 1n feet times outll., 

dlameter 1n feet times 3.1'16. 

• 
r a:.eit 
I~ 

,;• 

I lt'°.:C 
ttc."! Ille! 
d • fill 
lrl Ill!!}-' 
IJ fl:;:: I 

I ~ 
e •'IL'tt 
1e--~· ...... J 
~~ 

01 
l=r d 

'1 l!.."o:11\ 
11 L'.&!l 

' a: 
11 C!:tll: 
l litlllt 
I r,~ !'ti 
t l;;l&J --r.w 
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1 ;yundrleal container with other than 
• 11ertcal heads: 
,_ oveNlll length 1D teet plus 0.3 outside 
111: eter In reet) tlIDes outalde diameter In 
NI Imes 3.1~18. 

J ;pherlcal container: 
,utslde diameter In feet squared times 

ll! 3_·· 
• v Rat.e-CFM Alr=cu't>lc feet per min

e.I air requlred at standard conditions. 
- and atmospheric pressure (14.7 ... 
• rate of discharge may be Interpolated 
• ~rmedlate values of surface area. For 

11111 ,ers with total outside surface area 
ta tbtui 2.500 square feet. the required 
NI e can be calculated usl.Dg the formula: 
l« .ate CFM Alr=22.ll A"·"'· where A= 
aj surface area ot the container ln 
i.J feet." 

Safety relief devices. (1) Every 
PIE ner used In systems covered by 

·aphs <c>. Cf>. Cg). and Ch) of 
bl: -ction shall be provided with one 

e safety relief valves of the sprtng
!)al or equivalent type. The discharge 
tc afety-relief valves shall be vented 
• from the container upward and 
:a.a .ructed to the atmosphere. All 

valve discharge openlngi; shall 
a.. 1uitable rain caps that will allow 
ttl ,scharge of the vs.par and prevent 

• ,ce of water. Provision shall be 
for draining condensate which 

ne ,ccumulate. The rate of the dis .. 
i shall be in accordance with the 

tCi ons of Table H-36. 
11 Container safety-relief valves 

,e set to start-to-discharge as fol
d'tli 11th relation to the design pressure 

container: 

Coni.Inm Minimum Mas1mum 
~rctnt) (percent) 

110 
95 
95 
~ 
9S 

125 
100 
100 
100 
100 

All 1ulred by DOT Regulations. 
safety relief devices used in sys

covered by paragraphs Cc) , en , 
nd <h> of this section shall be con
ed to discharge at not less than the 

t;I required In subdivision (1) of this 
111 rs.graph before the pressure is in 

~• ; of 120 percent cnot including the 
i<t rcent tolerance referred to in sub
dil :>n CUl of this subparagraph) of 
UII maximum permitted start-to
'111 1rge pressure setting of the device. 

• Safety-relief valves shall be so 
us ged that the possibility of tamper
• ,1u be m1n1mized. If the pressure 
« .g adjustment Is external, the rellef 
■ s shall be provided with means for 
,e 1g the adjustment. 

Shutoff valves shall not be In-
• d between the safety-relief valves 
• .he container; except, that a shut

Jve may be used where the arrange
of this valve ls such as always to 

d full required capacity flow 
1a 1gh the relief valves. 

) Safety-relief valves shall have di
rel :ommunicat.lon with the vapor space 
lil'JI e container. 

<YU> Each container safetr-rellef 
valve used with systems covered by para-

graphs Cc), co, Cg), and Ch> of tbJs 
section shall be plainly and permanentlY 
marked with the symbol "NH." or "AA"; 
with the pressure in pounds-per-square
Inch gage at which the valve ls set to 
start-to-discharge; with the actual rate 
of discharge of the valve at Its full open 
position in cubic feet per minute of air 
at 60° F. and atmospheric pressure; and 
with the manufacturer's name and cata
log number. Example: "NH. 250-4050 
Air" indlcates that the valve 1s suitable 
for use on an anhydrous ammoDJa con
tainer, 1s set to start-to-discharge at a 
pressure of 250 p.s.1.g., and that its rate 
of discharge at full open position <sub
divisions CU) and CUD of this sub
paragraph) 1s 4,050 cubic feet per min
ute of air. 

Cvlll) The flow capacity of the relief 
valve shall not be restricted by any con
nection to it on either the upstream or 
downstream side. 

<Ix> A hydrostatic relief valve shall be 
Installed between each pair or valves In 
the liquid ammonia piping or hose where 
liquid may be trapped so as to relieve 
into the atmosphere at a safe location. 

<10> General <il Personnel required 
to handle ammonia should be trained In 
safe operating pr.,ctices and in the 
proper action to take in the event o! 
emergencies. 

1 ii> All stationary storage Installations 
shall have at least two suitable gas 
masks In readily accessible locations. 
Full face masks wtth ammonia canisters 
I'S aonroved bv the Bureau of Mines. 
U.S. Department of the Interior. a.re suit
able for emergency action for most leaks. 
particularly those that occur outdoors. 
For protection In concentrated ammonia 
atmospheres self-contained breathing air 
apparatus Is required. 

<Ill> Stationary storage Installations 
shall have an easily accessible shower or 
a 50-gallon drum of water. 

<Iv) Each vehicle transporting ammo
nia In bulk except farm applicator ve
hicles shall carry a container or at least 
5 gallons of water and shall be equipped 
with a full face mask. 

< 11 l Charging of containers. Cl) The 
fllllng densities for containers that are 
not refrigerated shall not excee<! the 
following: 

Typo or ~onlolner r,rccnl l'ercont 
by wel~ht by volum& 

Above,tround- Unln•ulat,d . . .. SCl 8'l 
A.IJovegroumJ-Onln<0lotcd. . .• . .. .. . . . • . • ~7. S 
Aho•,ground - ln<ulMrd. . . . •• . 57 ~- 6 
llnd•111mund·• \/nl11•11htc-d • • • M "' 
UOT --111 accord with L>OT 

rogulallon.,. 

-«i> Aboveground uninsulated contain
ers may be charged 87.5 percent by vol
ume provided the temperature of the 
anhydrous ammonia. being charged ls de
termined to be not lower than 30• F . or 
provided the charging of the container 
ls stopped at the first Indication of frost 
or ice formation on Its outside surface 
and Is not resutncd until such frost or Ice 
has disappeared. · 

(iii) and (iv)-Revoked 
Cl2> Transfer ol liquids. Cl> Anhy

drous ammonia shall always be at a 
temperature suitable for the material of 
const1'Uction and the de.sign or the receiv
ing container. 

<II> The rmployer shall require the 
continuous presence o! an attendant ln 
the vicinity of the operation during such 
time as ammonia is being transferred. 

(Iii> Containers shall be charged or 
used only upon authorization of the 
owner. 

:1v> Containers shall be gaged and 
charged only in the open atmosphere or 
in buildings or areas thereof provided for 
that purpose. 

<vl Pumps used for transferring am
monia shall be those manufactured for 
that purpose. 

<a> Pumps shall be designed for at 
least 250 p.s.l.g. working pressure. 

Cb) Positive displacement pumps shall 
have. installed off the discharged port, 
a constant differential relief valve dis
charging into the suction port of the 
pump through a line of sufficient sl.re to 
carry the full capacity of the pump at 
relief valve setting, which settL,g and 
Installation shall be according to the 
pump manufacturer's recommendations. 

<c> On the discharge side of the pump, 
before the relief valve Une, there shall 
be Installed a pressure gage graduated 
from O to 400 p.s.l. 

Cd) Plant piping shall contaln shut
off valves located as close as practical 
to pump connections. 

<vi> Compressors used for transferrlr:g 
or refrigerating ammonia shall be recom
mended for ammonia service by the 
manufacturer. 

<a> compressors shall be designed for 
at least 250 p.s.l.g. working pressure. 

Cb) Plant piping shall contain shut
off valves located as close as practical to 
rompressor connections. 

(c> A relief valve large enough to dis
charge the full capacity of the compres
sor shall be connected to the discharge 
before any shutoff valve. 

Cd) Compressors shall have pressure 
gages at suction and discharge gradu
ated to at least one and one-half tlmes 
the maximum pressure that can be de
veloped. 

<e> Adequate means, such as drain
able liquid trap, shall be provided on the 
compressor suction to minimize the entry 
of llquid Into the compressor. 

f.n-Revoked 

CvlD Loading and unloading systems 
shall be protected by suitable devices to 
prevent emptying of the storage con
tainer or the container being loaded {!r 
unloaded in the event of severance of tne 
hose. Backflow check valves or properly 
sized excess flow valves shall be installed 
where necessary to provide such protec
tion. In the event that such valves are 
not practical, remotely operated shut
off valves may be installed. 

< 13> Tank C'ar u11/oadtng points and 
operations. <~> Provisions for unloadlnK 
tnnk cars shall <'Ollform to the appli
cable recommendations contamccl In the 
DOT regulations. 

lll(b)(13) 
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'li> The r n,ployer shnll in~ure thnt g~neral purpo.-;e or weaU11>r resistMt ns 
•mloadinl( operations arr prrformccl by approprinte. 
reliable persons properly in..,,tructed :\nd <ii> Eleclrlcal syi,trms shall be in-
i;iven the authontr to mo111tor cnreful i.tr,lled and mnintalned in accordance 
complia1:c" with all applicable pro- with Subparts or this part. 
ceclures. 

liiil caution ~ii:ins s hall bl' so placed <c, Systems itlih::inq stationary, non-
on the trark or c,u :\S to RIV<' nrcr.,s:uy refnqcrated storar,c c<·ntailters. This 
warn:111( to prrso11~ nppror,chm~ the rnr pare.graph a1,plies to :.tr.Uor,ary, nonre-
from opc-n end or ends of ~idin~ and frigerated stor:ige ini-tallallon,; uhli1ln11: 
:-hall be left up until nfl1>r thl' rar i::- rontalners other than those c,nered in 
unioaded and di.•.ronnerled from dis- parag1aph (el of thi_s section. Parngraph 
charge ronnection::-. Signs shall• be of c bl of this section ai,plles io this para-
metal or othPr stutable mnt.C'rial. at Jc-n!'.t i:1 ai,h unless other\\ ise noted. 
12 by 15 inches in size and brar the (1 > Desiqn 11rcssurc and con~truction 
worcls "STOP-Tnnk Car Connrctrd" or of containers. The minimum de~!gn·;,res-
"STOP-Men at \Vork" the word. i;ure for nonrefrigerated containers shnll 
"STOP," being in Jetter~ at least 4 inrhes be 250 p.s.i.g. 
lugh and lhe other words in letters at 
lea.st 2 inches high. <2l Container valves and acce3sorles, 

r.l/in9 and discharge connections. (1) 

[ §1910 .111 (b) ( 13) (iii) amend- f:ach fillmt? connection shn 11 be pro\•idcd 

748 0 b with c0mbination back-prc-ssurc rh1>ck 
ed at 4 3 F • R • 49 , etc er \ ,\Ive and excrss-flow valve: one double 
24, 1978 . J or two smr,le back-prc-ssure chcrk vnlv<?s: 

<iv> The track of a tank car siding 
shall be substantially level. 

cv> Brakes shall be set and wheels 
blocked on all cars being unloaded. 

( 14 l Liquid-level gaging det•ice c i > 
Each container except those filled by 
weight shall be equipped with an ap
proved liquid-Jeve! gaging device. A 
thermometer well shall be providrd in all 
containers not utilizing a fixed liquid
level gaging device. 

<ii> All gagi:1g devices shall be ar
ranged so that the maximum llqu1<1 level 
to which the container Is filled Is readily 
determined. 

<HD Gaging devices that require 
bJeC;d!ng of the product to the atmos
phere such as the rotary tube, fixed 
tube, and slip tube devices shall be de
signed so that the mnximum opening of 
the bleed valve is not larger than No. 54 
drill size unless provided with an excess 
flow valve. (This requirement does not 
apply to farm vehicles used for the ap
plication of ammonia as covered in para
graph <h> of this :.ection.> 

(Iv) Gaging de~,ces shall have a de
sign pressure equal to or greater than 
the design pressure of the container on 
which they are installed . 

<v> Fixed tube liquid-level gages shall 
be designed Md Installed to indicate that 
levPl at which the container is filled to 
85 percent of its water capacity in 
aallons. 

(vi) Gage glasses of the columnar type 
shall be restricted to stationary storage 
Installations. They shall be equipped 
with shutoff valvrs having metallic hand
wheels. with excess-flow valves. and with 
extra he1wy gJas::; a.dcriuatcly protected 
wilh a metal hou!'iing applied by the gage 
manufacturer. They shall be shielded 
against the direct rays of the sun. 

(15) Painttnq of containPrs. Above
i:: round 11ninsulated rontalners should 
hP.ve a reflective surface maintained ill 
r.oocl condition 

116> Electrical equipment and wirinq. 
cl) Electrical equipment and wiring for 
use In amn1onia lnstallntions shall be 

lll(b)(14) 

or a positive shutoff \'Rive in conJurctlon 
wllh either an internal back-pressurl' 
check \'l\lvP or an lntrnial exc"~s flow 
valvr 

<ill Al! t:qu tl and ,·a:-ior coiu,ect:ons 
I 1 ,-,•nt:nners .?·,,· .. rt 1i'1m'! pi;•Ps, ,afrty 
~ hcf i.'cn lf'Ctions, >!1d llq'..l'.d-level gr.g
ing and pressure gage connections pro
vided with orifices not larger tban No. 54 
ddll slze as required in paragraphs 
(bl (6) Civ> and (vl of this section shall 
be equipped with excess-flow valves. 

(iii) Each storage container shall be 
provided with 0, pressure gage graduo.ted 
from 0 to 400 p.s.1. Gages shall be desl,g
nated for use in ammonia service. 

(ivl All containers shall be equipped 
with vapor return valves. 

(3> Safety-relief devices. <1> Every 
container shall be provided with one or 
more safety-rellef valves of the spring~ 
loaded or equivalent type in accordance 
with paragraph Cb) (9> of this section. 

(ii) The rate of discharge of spring
loaded safety relief valves installed on 
underground containers may be reduced 
tc, a minimum of 30 percent of the rate 
of discharge specified in Table H-36. 
Containers so protected shall not be un
covered after installation until the Uquid 
ammonia has been removed. Containers 
which may contain liquid ammonia be
fore being installed underground and be
fore being completely covered with earth 
are to be considered aboveground con
tainers when determining the rate of 
discharge requirements of the safety
relief valves. 

(111 ) On underground Installations 
where there Is a probabillty of the man
hole or housing becoming flooded, the 
discharge from vent lines shall be located 
above the h igh water level. All manholes 
or housings shall be provided with venti
lated louvers or their equivalent, the 
area of such openings equalling or ex
ceeding combined diseharge areas of 
safety-relief valves and vent lines which 
discharge their content into the manhole 
housing. 

Uv> Vent pipes, when used, shall not 
be restricted or of smaller diameter than 
the relief-valve outlet connection. 

<v> If desired, vent pipes !rom two o IG";!.7 
rnore safety-relief devices located on 1111 ar;:i a; 
same unit. or similar lines from two o. r~ 
more different units may be run Into 1 , Sf 
common discharge header, provided tlM 11r Ill!! 
capacity of such header Is at lea~t eciuJ Im'.!?: 
to the sum of the capacities of the lllCI: It te 
vidual discharge lines. rJI i 

• 4 l Re1nstallation o/ rontai11e11 '•' n:::d c 
·:ontainers once tnstnlled uncler yrount ::'.tr 
,h::ill not later br reinstalled ab,u
gr,,unct or und1•r F.round, unJe~s th~ 
.uccrs~f111ly w1lh~tnnd hydrostatir pres• • I'll 
11re IC'lt'SL,; at thr prP!>SUI e spa-ill!d :bll 17, 

'or tho> original hydro~talic te~t n..~ r!· l'~H 
•ru11Pd bv the codr undcr whirh coo• IC tit 
truct •·cl :111d ~how no rv1dc-n('e of ~cno did dt 

Pr 

, 01 ros1•>n 1 ~! 
, 11 l \Vhere cvntaincri, arc re111,L,llt:1 l)ti'-" 

aLO\'e l:l'<'Ullcl safel\ U('\'lfCS or i::i&l!?i •:in:• ~ 
<l<:v11 es shall c•>mpJy with para~n1i:~ ~ ~ 
d, 1 • 9 > of tl11s ,.ectton and this subpan ,we 
~1 aph resper-tivcly for abo\e~roun 111 De 
,ontaint•rs Ill lie 

on.-asy: 
[§1910.lll(c)(4)(ii) amPr.:..,. •dJP.e 

at 43 F.R . 49748, October = 
24 , 1978.] lllt2lis 

• 5 l Jnstallntion of storagr contaiJttTI ~•= 
d > Containers installed above ground 11 tttit 
except ns provided 1n :;ubd1v1sion • 1 ' ol 

11 
n~ 

this subparagraph shall be proHded 11:tn .,. 
substantial roncrete or masonry sup- m lb 
ports. or structural steel support< .m Cl :::nt: 
firm concrete or m~nry foundat10:~ lllilnei 
Ail foundations shall extend below :It Ji,~ 
frost line. ~i 

ui l Hortzontal aboveground con-
tainers shall be so mounted on found•· 
t10ns as to permit expansion and 
contraction Every container shall be 
supported to prevent the concentraton 
of exressl\•e Jonds on the supportlns por· 
tion of the shell. That portion of Ul! 
contnlner in contact with foundations or 
saddles shall be protected ag~ 
corrosion. 

, Ui l Containers inst.ailed under ground 
shall be so placed that the top of !bl 
container ts below the frost line and 1n 
no case Jess than 2 feet below the surfaCf 
of the ground. Should ground condition! 
make rompllance with these requ!It
ments Impracticable. installation shall be 
made otherwise to prevent physical d&lll' 
age. It will not be necessary to cover Ull 
portion of the container to which man
hole and other connections are afflxei. 
When necessary to prevent floating, con· 
tainers shall be securely anchored or 
weighted. 

< 1v J Undergro:ind containers ::-hall l't 
set on n firm foundation cflrm earth rnar 
be u.~edl and surrounded with earth or 
sand well tamped in place. The .:on· 
talner. prior to being plnced u11der 
ground. shall be given a corrosion r~;1<l· 
Ing protective coating. The contatnt1 
thus coated shall be so lowered into !'1•••:t 
ns to prevent abrasion or other dnmai;e 
to the coating. 

<vi Containers with foundations at· 
tach1>d (portable or semiportable 1Alll 
containers with suitable steel " run1,en 
or "skids·• and commonly known in 11',e 

l!:ttnl 
(li lltt 
lttted : 
~ m.: 
lei~ 
'tt;;tt 
'1 Ti• 
· ru1 
'l:!1 C 
It ol ! 
r~ 

e req 
c~ 
(j'() ?, 

11'.tl 
' IJ.:td I 
t1!~1, 
h•n 

41'l(tt 
illlluit 
lllotri1 
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ltt !tll 
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!le ;try as "skid tanks") shall be de
d o.nd constructed in accordancP. 
subparagraph c 1 > of this paragraph. 
> secure anchorage or adequate 

11111 height shall be provided against 
1!:11! ,1lner notation wherever sufficiently 

nood water might occur. 
Jl The distance between under

llj nd containers of over 2,000 gallons 
c city shall be at least 5 feet. 

Protection o/ appurtenances. 
Valves. regulating, gaging, and 

i. · appurtenances shall be protected 
• ist tampering and pbysical damage. 

appurtenances shall also be pro
d during transit of containers. 
> All connections to underground 
,lners shall be located within a 

~ :, hnuslng, or manhole and with 
• ,s thereto by means ot a substantial 

.. . 
Dam.age from i;ehicles. Precaution 

be taken against damage to am-
Ill a EYstems from vehicles. 

, Refrigerated. storage systems. This 
1raph applies to systems utilizing 
1iners with the storl\ge of anhydrous 

~ onia under refrigerated conditions. 
ppllcable rules of paragraph (bl of 
;ectton apply to this paragraph un-

• .>therwise noted. 
Design o/ containers. 
The design temperature- shall be 

t,11 nlnimum temperature to which the 
~ Liner will be refrigerated. 

> Containers with a design pressure 
· •ding 15 p.s.l.g. shall be constructed 
■ cordancc with paraRraph Cb) <2> of 

section. and the materials shall be 
ted from those listed in APl Stand-

• 320, Recommended Rules for Design 
Construction of Large. Welded. Low
,ure Storage Tanks, Fourth Edition. 
. Tables 2.02, R2.2, R2 2( A), R2.2.l. 
2.3. 
I· Containers with a design pres
of 15 p.s1.g. and less shall be con

·ted in accordance with the appU
? requtrements of API Standard 620 

• 1dlng Its Appendlx R. 
When austenltlc steels or non!er-

materials are w.ed. the Code s:1nll 
,M as a guide In the sel~tion of ma
. ts for 1.15e at the design temperature. 
1 The fllllng density for refrigerated 
tge containers shall be such that the 
amer will not be liquid full at a liquid 
>er:i.ture corTespondlng to the vapor 
sure at the start-to-discharge prei--
settiog or lhe safety-relief valve. 

, > Jn.stallaticn of refrigerated storage 
e ainers. <1> Containers shall be sup
C: ed on sultable noncombustible toun
c! ons designed to accommodate the 
• of container being used. 

> Adequate protection against flota
or <Jther water damage shall be pro
d wherever high flood water mlght 
r. 
,ll Containers tor product storage at 
than 32" P. shall be supported in 

. a way, or heat shall be ~;ipplled. to 
ent the effects of freezing and conse
\t frost heaving. 

,3> Shutoff valves. When operating 
conditions make It advisable. a check 
valve shall be installed on the fill con
nection and a remotely operated shutoff 
valve on other connections located below 
the maxlmum liquid level. 

C4l Sa/etv relte/ devices. <i> Safety 
relle! valves shall be set to star t-to
discharge at a pressure not in excess of 
the design pressure of the container and 
shall have a total relieving capacity suf
ficient to prevent a maximum pressure in 
the container of more than 120 percent 
of the design pressure. Relief valves for 
refrigerated storage containers shall be 
self-contained spring-loaded, weJght
loaded, or self-contained pilot-operated 
type. 

<11> The total relieving capacity shall 
be the larger of: 

<a> Poosible retrlgeration system up
set such as Cl) cooling water failure. (2) 
power failure, (3) instrument air or in
strument failure, C4) mechanical failure 
of any equlpment, <5> excessive pumping 
rates. 

<b> Fire exposure determined in ac
cordance with Compressed Oas Associa
tion <COA> S-1, Part 3, Safety Relief 
Device StandardS tor Compressed Oas 
Storage Containers, 1959, except that "A" 
shall be the total exposed surface area 
In square feet up to 25 foot above grade 
or to the equator of the storage con
tainer If It Is a sphere, whichever is 
greater. If the relieving capacity required 
for fire e:r.posure Is greater than that re
quired by ca> ot this subdivision, the 
additional capacity may be provided by 
weak root to shell seams in containers 
operating at essentially atmospheric 
pressure and having an Inherently weak 
roof-to-shell seam. The weak roof-to
shell seam ls not to be considered as pro
viding any of the capacity requlred in 
<a> ot this subdivision. 

<111> If vent lines are installed to con
duct the vapors from the retie! valve, the 
back pressure under full relle•;ing condi
tions shall not exceed 50 percent of the 
start-to-discharge pressure for pressure 
balanced valves or 10 percent ot the 
start-to-diseharge pressure tor conven
tional valves. The vent lines shall be in
stalled to prevent accumulation of llauld 
In the lines. 

ov> The valve or valve installation 
shall provide weather protection. 

<v> Atmosph eric storage shall be pro
vided with vacuum breakers. Ammonia 
gas, nitrogen, methane, or other inert 
gases can be used to provide a pad. 

<5> Protectfon of container aPJ)IU'U
nancu. Appurtenances shall be protected 
against tampering ruid physical damage. 

(6) Refmtallatum of re/rlgerate4 st.or• 
age containers. Containers of such size as 
to requlre field fabrication shall, when 
moved and reinstalled, be reconstructed 
and reinspected in complete accordance 
with the requirements under which they 
were constructed. The containers shall be 
subjected to a pressure retest and it re• 
rating Is necessary, rerating sh.all be 1D 
accordance with applicable requirements. 

<7> Damage /ram vehicles. Precaution 
shall be taken against damage from 
vehicles. 

(8) Refrigeration load and equipment. 
(1) The total refrigeration load shall 

be computed as the sum of the following: 
<a> Load imposed by heat flow Into the 

container caused by the temperature dif
ferential between design ambient temper
ature and storage temperature. 

<b> Load imposed by heat flow into 
the container caused by maximum sun 
radiation. 

<cl Maximum load ilnposed by filling 
the container \\ith ammonia warmer 
than the design storage temperature. 

1ii1 More than one storage container 
may be handled by the same refrigera
tion !System. 

C9l Compressors. 
<il A minimum of two compressors 

shall be provided either of which shall 
be of sufficient size to handle the loads 
listed in subparagraphs cai 11) <a, and 
Cb) of this paragraph. Where more than 
two compressors are provided minimum 
standby equipment equal to the largest 
normally operating equipment shall be 
Installed. Filling compressors may be 
used as standby equipment for holding 
compressors. 

<ii) Compressors shall be sized to op
erate with a suction pressure at least 
10 percent below the minimum setting of 
the safety valve<sl on the storage con
tainer and shall withstand a suction pres
l>Ure at least equal to 120 percent of the 
design pressure of the container. 

ClO) Compressor drives. . 
Ci I Each compressor shall have tt.c; In

dividual driving unit. 
CU) An emergency source of pov .. r of 

sufficient capacity to handle the loads 
listed in subparagraphs <8> 11) ca> and 
(b> of this paragraph shall be provided 
unless facllltles are avallable to safely 
dispose of vented vapors whlle the refrig
eration system ls not operl\tlng. 

<lll Automatic control equipment. 
CD The reh'lgeratlon system shall be 

arranged with suitable controls to govern 
the compressor operation in accordt1nce 
with the load as evidenced by the pres
sure in the container<sl . 

<11> An emergency alarm system shall 
be Installed to function In lhe event the 
pressure In the contnlnercs, rises to the 
maximum allownble operating pressure 

, iii I An emergency alarm and shutoff 
shall be located in the condenser system 
to rei-poncl to exc<1ss discharge pl'cssure 
caused by failure of the coolin~ medium 

c1v1 All automntic controls shall be ln
s tallC'd in a ma1111<1r to preclude operntton 
of alternnte compressors unless the con
trols will funcllon \, ith the nlternntc• 
compressors. 

< 12) Srparators /or compressors. 
<ll An entrainment separator of suit

nble si1e and dcsi~n prcssur<' shall b<' 
mst.allcd iu th~ compressor suction line 
of tubrlcatrd compn•::sion The scpnr:itor 
shnll be <'C\llipped with ii. drt\ill and gag
ing device. 

(ii)-Revoked 
< 131 Condern.crs. The condenser sys

tem may be cooled by air or water or 

lll(d)(13) 
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both. The condenser shall be designed 
for at least 250 p.s.l.g. Provision shall be 
made for purging nonconctenslbles either 
manually or automatically. 

(14> Rereiver and liquid drain. A re
ceiver shall be provided with a liquid· 
level control to discharge the liquid am· 
monla to storage. The receiver shall be 
designed for at least 250 p.s.l.g. and be 
equipped with the necessary connections. 
safct,y valves, and gaging device. • 

05> Insulation. Refrigerated contain
ers and pipelines which are insulated 
shall be covered with a mate1·inl of suit
able quality and thickness for the tem
peratures encountered. Insulation shall 
be suitably supported and protected 
against the weather. Weatherproofing 
sllall be of a Lype which will not support 
name prop:igation. 

1e1 Systems utilizing portable DOT 
containers. ! 1) Conformance. Cylinders 
shnll comply with DOT specifications 
and shall be maintained, filled. packaged. 
marked labeled, and shipped to comply 
with 49 Cf'R Chapter I and Mnt k1111: 
Portable C'omprc~sed Gas Containers to 
Identify the Material Contained, ANSI 
Z-18.1-1054 1 Rl970). 

1 2, Stnray.;. Cylinders shall be stored 
m an area free from 1gnitoble debris and 
in 1,ueh ml\nner as to prevent external 
co1-ros1on. Storage may be indoors or 
outdoors. 

13> I/eat protection. Cylinders filled in 
accordance with DOT regulations will 
become liquid full at 145 ° F. Cylinders 
shall be protected from heat sources such 
as radiant flnme and steampipes. Heat 
i;hall not be applied directly to cylinders 
to raise the pressure. 

< 4 ) Protection. Cylinders shall be 
stored in such manner as to protect them 
from moving vehicles or external 
damage. 

15> Valve cap. Any cylinder which is 
designed to have a valve protection cap 
shall have the cap securely In place when 
the cyllnder Is not In service. 

<fl Tank motor vehicles for the trans
portation of ammonia. < 1 > This para
graph applies to containers and perti
nent equipment mounted on tank motor 
vehicles Including semitrailers and full 
trailers used for the transportation of 
ammonia. This paragraph does not apply 
to farm vehicles. For reqUlrements cov
ering farm vehicles. refer to paragraphs 
<g > and (h > of this section. 

Paragraph (b > of this section applies 
to this paragraph unless otherwise noted. 
Containers and pertinent eqUlpment for 
tank motor vehicles for the transporta
tion of anhydrous ammonia, In addition 
to complying with the requirements of 
this section. shall also comply with the 
requirements of DOT. 

12) Design pressure and construction 
of contai11crs. <i1 The minimum design 
pressure for containers shall be that spec
ified in the reguJI\Uons of the DOT. 

<Ii> The shell or head thickness of any 
container shall not be less than three
sixteenth Inch. 

<111) All container openings, except 
safety relier valves, llqul~-level gaging 

lll(d)(14) 

devices. and pressure gages, shall be la
beled to designate whether they com
municate with liquid or vapor space 

<3> Container appurtenances <I) All 
appurtenances shall be protected against 
physical damage. 

<II> All connections to containers, ex
cept filling connections, safety relief de
vices. and liquid-level and pressure gage 
connections. shall be provided with suit
able automatic excess flow valves, or 1n 
lieu thereof, may be fitted \\1th quick
closing internal valves. which shall re
main closed except during delivery op-
erations The control mechanism for such 
valves may be provided with a second
ary controJ remote from the delivery con
nections and such control mechanism 
shall be provided wilh a fusible section 
<melting point 208 F to 220 F > which 
will permit the internal valve to close 
automatically in case of fire 

, iii, Filling connections shall be pro
vided with automatic back-pressure 
check valves, excess-flow valves, or qulck
closing Internal valves, to prevent back
flow in case the filling connection ts 
broken. Where the filling and discharge 
connect to a common opening ln the con
tainer shell and that opening Is fitted 
with a quick-closing Internal valve as 
specified In subdivision 111 > of this sub
paragraph, the automatic valve shall not 
be required. 

<lvi All containers shall be equipped 
for spray loading < filling In the vapor 
space, or with an approved vapor return 
valve of adequate capo.city. 

<41 Piping and /ittin<J!1. <ll All piping. 
tubing, and fittings shall be securely 
mounted and protected against damage. 
Means shall be provided to protect hoses 
while the vehicle is in motion. 

c Ii, Fittings shall comply with para
granh <b, < 6, of this section. Pipe shall 
be Schedule 80 

C5l Safety relief de1iices. <n The dis
charge from safety relief valves shall be 
vented away from the container upward 
and unobstructed to the open air in such 
a manner as to prevent any impingement 
of escaping gas upon the container; 
loose-fitting rain caps shall be used. Size 
of discharge lines from safety valves 
shall not be smaller than the nominal 
size of the safety-relief valve outlet con
nection. Suitable provision shall be made 
for draining condensate which may ac
cwnulate In the discharge pipe. 

<ill Any portion of liquid ammonia 
piping which at any time may be closed 
at both ends shall be provided with a 
hydrostatic relief valve. 

(6) Transfer of liquids. Ii) The con
tent of tank motor vehicle containers 
shall be determined by weight. by a suit
able liquid-level gaging device, or other 
approved methods. If the content or a 
container ts to be determined by Uquld
level measurement, the container shall 
have a thermometer well so that the in
ternal liquid temperature can be easily 
determined. This volume when converted 
to weight shall not exceed the filling den
sity specified by the DOT. 

CU> Any pwnp, except a constant 
speed centrifugal pump, shall be equipped 

with a sUltable pressure actuated byi-a arJ .. 
valve permitting flow from discharge~ If 
suction when the discharge pressure rut • fir I 
above a predetermined point. Pump da t f 
charge shall also be equipped with ~ ID 
spring-loaded safety relief valve stt 1 •~ 
a pressure not more than 135 percent• Ila 
the setting of the bypass valve or lllO/I 
than 400 p.s l.g., whichever Is larger a:, . 

<ill> Compressors shall be equlppe ~ 
with manually operated shutoff valvs• llli!rn 
both suction and discharge connectlcn ~ 
Pressure gages of bourdon-tube OP 1 1 shall be Installed on the suction and dJt 11 -q 
charge of the compressor befo~ lb I tJ " 

shutoff valves. The compre~r shall m 11 1 n 
be operated lf either pressure gage Is rt
moved or Is inoperative. A spring-leaded 
safety-relief valve capable ot dlscba111!1(.• ~ 
to atmosphere the full flow of gas fl'OII ...., 
the compressor at a pressure not exceed· :-
Ing 300 p.sJ.g. shall be connected lit- 1 ~ 
tween the compressor discharge and tl'A i ► 
discharge shutoff valve. n:u: 

<lv> Valve functions shall be cltarb o;i 
and legibly Identified by metal tags 01 fl 
nameplates permanently affixed w ead" IW·Jlle 
valve. l!r. :t 

(7) Full trailer& and semitrailer,. 111 1 : 
All full trailers shall be firmly and se· 't , 
curely attached to the vehlcle dralliDC II~ 
them by means of sultable drawbars sup• llett11 
plemented by a safety chain <or cha11U1 Ii Cc 
or safety cables. et.:z, 

<U> Every full trailer or semllrailtt ·h 
shall have a reliable system of brake! Ali 
and adequate provision shall be made t~ ~ 
operate the brakes trom the driver':i su~ •~ 

<Ul> Every full trailer shall be ~I~ 
equipped with self-energtztng brakes. , n 

<Iv> Full trailers shall be S-O designed It 
that the towed vehicle will follow sub- !tan: 
stantially tn the path of the towing H· ~c: 
hlcle and will not whip or swerve dan· 

11 gerously from side to side. 
<v> Where a filth wheel ls employed 

it shall be ruggedly designed, securelf 
fastened to both units, and equipped 
with a positive loclcing mechanism whkh 
wtU pre··ent separation of the two unlll , :;i., 
except by manual release. -. .... , It. 

<B> ProtecttOfl against coUi3ton. Each 1t A!] 
tank motor vehlcle shall be provided Ille:\ , 
wtth properly attached bumpers or cbas· ~ 
sis extension arranged to protect lht a r it 
tank, piping, valves, and fittings from It': 
physical damage In case of colllslon. 1 ~ 

lites 
<9> Chock blocks. At least two chock 'If<~• 

blocks shall be proVided. These btocb h[l I 
shall be placed to prevent rolling of &bl ~ Pl 
v.ehlcle whenever It ls parked durtnl 1it.Je~ 
loading and unloading operations. ~ 

<10) Portable tank cOfltalner.s <~ ~ ~ 
tanks). Where portable tank cont.alnirs oi 

1 are used tor farm storage they shall com· 1 ~ 
ply with paragraph (C) (1) of this llfC• 11! ~ 
Uon. When portable tank containers art 11:t. 
used in lieu of cargo tanks and art •~ 1 
permanently mounted on tank motor ve- ~ t 
hicles for the transportatJon of 1111· ~ 
monla, they shall comply with the If- II lit t: 
qulrements or this paragraph. . ~o! u 

(g) S11stems m-0unted 01' farm vthiellS (fitii , 
other than for the a91)Ucatfon of a~ tll1 b 
monla-< 1 > A1>f)licatton. This paraara,,.. ll'J!t 
applies to containers of 1,200 gailOJII 01 It, 
capacity or less and pertinerl equlP- It~. 

St/ 
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• mounted on farm vehicles Clmple
• of husbandrY> and used other a or the application of ammonia to 
t.11t u. Paragraph Cb) of this section 
• s to tb1s paragraph unless other

oted. 
Duiun i,reuure and classtftcatton 

1tal,w-s. <1> The mlnlmum design 
re for containers shall be 250 p.s.t.g. 
The shell or head thickness of any 

• tner shall be not less than three-
• nths of an inch. 

MounUng container,. (1) A suit-
• stop" or "stops" shall be mounted 
dlll e vehicle or on the container in 
• l way that the container shAll not 
• .lodged from tts mounting due to 
~ ehlcle coming to a sudden stop. 
ea slippage shall also be prevented bY 
~ · methods. 

A suitable "hold down" device 
~ be provided which will anchor the 
ac .ner to the vehtcle at one or more 

on each side of the cont11iner. 
1.Vhl!n containers are mounted on 

• wheel trailers, care shall be taken, 
ta sure that the weight ts distributed 
~ y over both axles. 

> When the cradle and the tank 
lOt welded together suitable mate

rll hall be used between them to ellmi-
111 metal-to-metal friction . 

Container appurtenance,. Cl> All 
ca lners shall be equipped with a fixed 
lal l-level gage. 

AU containers with a capacity 
• ding 250 gallons shall be equipped 
• a pressure gage having a dial grad-
111! I from 0-400 p.s.t. 

> The filling connection shall be 
J with combination back-pressure 
II : valve and excess-flow valve; one, 
j ,e or two single back-pressure check 

s; or a positive shutoff valve in con
Iii Ion wtth either an internal back

: ure check valve or an internal 
e=t s flow valve. 

> All containers with a capacity 
tc ding 250 gallons shall be equipped 
• pray loadlng er with an approved 

; · return valve. 
AU vapor and liquid connections 

er: ,t safety-rellef valves and those 
flcally exempted by paragraph Cb) 

ti •) of this section shall be equipped 
approved excess-flow valves or may 

1 ltted with quick-closing Internal 
s which, except during operating 

Pl ds, shall remain closed. 
> Fittings shall b~ adequately pro-

• :1 from damage by a metal box or 
~ der with open top securely fastened 
1G e container or by rigid guards, well 
_ .. •d, welded to the container on both 

t • ot the fittings or by a metal dome. 
! metal dome ls used, the relief valve 
- be properly vented through the 
ill•. 

:! • I) If a liquid withdrawal line ls tn
•d in the bottom of a container, the 

J oa1 ectlons thereto, including hose, shall 
,. 111e >e lower than the lowest horizontal 

e-- of the vehicle axle. 
tJ ID Provision shall be made to 

• ·e both ends of the hose while in 
tll .it. 

.,, Marktng the container. There 
~ ioa appear on each side and on the 

rear end of the container tn letters at 
least 4 inches high, the words, ·•cau
tion-Ammonia" or the container shall 
be marked in accordance with DOT 
regulatton.s. 

<6> Farm vehiclu. 
<t> Farm vehicles shall conform with 

Stnte regulations. 
CU> All trailers shall be securely at

tached to the vehicle drawing them by 
means of drawbars supplemented by 
suitable safety chains. 

<Ut> A trailer shall be constructed so 
that it will follow substantially 1n the 
path of the towing vehicle and will not 
whip or swerve dangerouslY from side to 
side. 

Clv> All vehicles shall carry a can con
talntng 5 gallons or more of water. 

<h> SJ1stems mounted on farm vehtclu 
for the application of ammonia. <1) This 
paragraph applies to systems uttllzlng 
containers of 250 gallons capacity or less 
which are mounted on farm vehicles Um
plement of husbandry) and used for the 
application of ammonia to the soll. Par
agraph -<b> of this section applies to this 
paragraph unless otherwise noted. 
Where larger containers are used, they 
shall complY with paragraph <g> of thlJ 
section. · 

<2> Destgn pressflre and cla.snftcatton 
of containers. Cl> The mlnlmum design 
pressure for containers shall be 250 
p.s.t.g. 

CU) The shell or head thickness of any 
container shall not be less than three
sixteenths inch. 

C3> Mounting of container,. All con
tainers and flow-control devices shall be 
securely mounted. 

C4) Container valves and accessorfu. 
en Each container shall have a fixed 
liquid-level gage. 

CU> The ftlllng connection shall be 
fitted with a combination back-pressure 
check valve and an excess-flow valve; 
one double or two single back-pressure 
check valves: or a positive shutoff valve 
in conjunction with an internal back
pressure check valve or an internal 
excess-flow valve. 

CUD The applicator tank may be filled 
by venting to open a1r provided the 
bleeder valve orlflce does not exceed 
seven-sixteenths Inch In dlameter. 

(tv> RegJlatlon equipment may be 
connected dlrectly to the tank coupling 
or flange, tn which case a flexible con
nection shall be used between such regu
lating equipment and the remainder of 
the liquid withdrawal system. Regulat
ing equipment not so installed shall be 
flexibly connected to the container shut
off valve. 

Cv) No excess flow valve is required in 
the liquid withdrawal line provided the 
controlling orlftee between the contents 
of the container and the outlet of the 
shut •ff valve does not exceed seven
sixteenths Inch in diameter. 

§ 1910.112 [Reserved] 

§ 1910.113 [Reserved] 

§ 1910.l 14 Effective dates. 
<a> The provisions of this Subpart B 

shall beoome e.ffecttve on August 27, 
1971, except as provided In the remain
ing paragraphs of t~ section. 

Cb) The following provtslons shall be
come effective on February 15, 1972: 

11910.101 (b). 
t 1910.102. 
11910.103 (a) (2), (b)(t) (1), (b)(l) (W), 

(b) C2) (ll), and (b) (3). 

t 1910.105. 
I 1910.106 (b) (1), (b) (2). (b) (3). &.nd (b) 

(4) . 
I 1910.106 (b) (5). (c) (1). (c) (2). (c) (3). 

(c)(4), (c) (5). (c)(6), (d) (2). (d)(3) 
CII), (d) (4)(1), (d)(4) (111). (d)(4) (Iv), 
(d) (5)-(v) , Cd) (5) Cvt) (a), (e) (3) (W), 
(e) C3) Cv), (e) (4). (e) (7), (f) (2)(111), 
(f) (3) (I), (t) (4) (W), (t) (4) (1V), (f) (4) 
(vlll). (f) (5), (g), (h), and (I). 

I 1910.107 (b) (1), (b) (2). (b) (8), (b) (4), 
(b) C5) (I), (b) (5) (W), (b) C5) (Iv), (b) (6), 
(b) (7), (17) (8), (b) (10), (C) (1), (c) (4), 
(o) (5), (c) (6), (c) (7), (d), (e) (7), Ce) (8), 
(t) (1), (t) C2), (h), (1). (J), Cl)(2). (1) (3), 
Cl) (5). (1) (6), (1) (7). and (m) (1). 

t 1910.108 Cb). (c), (e) (1), (C) (2). (g) (3). 
(g) (4), e.nd {g) (5). 

I 1910.108 (g) (6) and ( h ). 
t 1910.110 . 
§ 1910.111. 

<c> Notwithstanding anything in 
paragraph Cal, Cb>, or Cd> of this sec
tion, any provision In any other section 
of this subpart which contains In Itself a 
specific effective date or time limitation 
shall become effective on such date or 
shall apply In accordance with such 
llmitatlon. 

Cd) Notwithstanding anything ln 
paragraph Ca.>. or <b> of this section. if 
any standard ln 41 CFR Part 50-204, 
other than a national consensus stand
ard Incorporated by reference in § 50-
204.2 Ca.> < 1>, Is or becomes applicable at 
any time to any employment a.nd place 
of employment, by virtue of the Walsh
Healey Public Contract6 Act, or the Serv
ice Contract Act of 1965, or the NaUonal 
Foundation on Arts and Humanities Act 
of 1965, any corresponding established 
Federal standard In this Subpart H 
which is derived from 41 CFR Part 50-
204 shall also become effe-:tlve, and shall 
be applicable to such employment a.nd 
place of employment, on the same date. 

§ 1910.115 Sources of standards. 

sec. Source 
1910.101----------· 41 CP'R 60-20t.67. 70, 

and 71. 
1910.102.---------· 41 CP'R 50-204.66. 
1910.103---- -----·· NFPA No. IIOB-19C,8, 

Standard tor Llqul -. 
tled Hydrogen S)'S• 
terns at Consumer 
Sites. 

1910.104 ••• ________ NFPA No. 666-1965, 
Standard tor the In
etallatton or Bulk 
Oxygen Systems at 
consumer Sites. 

1910.106-106 ----· NFPA No. 30-1969, 
Plammable and Com

bustible Liquids Code. 

115 
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Sec. Source 

1910.107 ----------· NPPA No. 33-1969. 
Standard tor Spray 
P1nlshlng using Pla.tn• 
ma.ble and Combusti
ble Materials. 

1910.108----------· Jff'PA No. St--lGee, 
St.and•nt !or Dip 
Tan ll a Cc,nt&lnlng 
Pl•rntn•ble or Com• 
bu.stlble Llqulda. 

1910.109 - ------- NPPA 1'0. 495-1970, 
Code for the Manu
facture, Transporta
tion. Storage, and 
Use of Explosives and 
BlNtlng Agents. 

1910.110___________ JQ'PA 68---ell, Standard 
tor the Bandllng of 
Llqulfted Petroleum 
c-. 

115 

1910.111-------- --· ANSI K61.1-1G6e, Star
ace and Handling of 
Anhydrous Ammonta. 

§ 1910,116 Sc.nd•rdaorpnmtiona. 
National Flre Protection Assoclr.tlon 

470 AttanUo LftDUe 
Boston, Maaeaohu.setta 02210 

N•Uonal Plant Pood Inatltuta, 1700 E 8\Net 
NW., WublnlJ'C)n. DC 20006. 

Compres1,s1 Ou AaeocJ•tton, Inc., 600 Plttb 
A•enue, New Yorll, NY 100S6. 

American Society of MechanJO&l Engtn_.. 
Inc., United Englneertng Center, 346 aut 
47th Street, New York. NY 1001'7. 

American Petroleum Inatltute, 1801 g Sbeet 
NW., Weablngton, DC 2000e. 

N•ttonal Board of Boller and ~ V• , 0 .. , ael, Inapeot.ora, 1166 North 1111h etrw r-
Columbua, OB 43201. 

American National St.andante Imtttw, 1a 
Broadway, New Yorll. NY 10018. 

American Society for Teatlng and Maler!» 
(ASTM), 1918 Race Street PhlJedtlp"II 11! 
PA 19103. Jr 

Undenrrttera Laboratortee, Inc. (UL), • ..-,.' 
But Ohio Street, ChlcNo, 1L 60611. --

nrtJUzer Inatttute, 101a, 18th Street n ■IJfS.~ 
Washincton, DC 20036. · w 

[§1910.116 amended 38 
3599,February 8,1973; 40 
18426, April 28, 1975.J 

l'Oa1i!! 
m'iltl 
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,bpart I-Personal Protective 
Equipment 

<111> Goggles that incorporate correc
tive len.-;es mounted behind the protective 
lenses. 

II! 0.132 General requircment5. 
AppUcation. Protective equipment, 

lit ding personal protective equipment 
~ ves, face, head, and extremities, pro
J.l ,c clothing, respiratory devices, and 
~ ,ctlve shields and barriers, shall be 
pc dcd, used, and maintained in a sanl.
tla and reliable condition wherever it 
11.&l •cessary by reason of hazards of 
~ ~sses or environment, chemical haz-
111 radlologlcA.1 hazards, or mechanical 

tnts encountered in a manner capa
llt ,f causing Injury or impairment In 
t.: runct1on of any part of the body 

• igh absorption, inhalation or phys
' contact. 

> Employee-owned equipment. 
~ re employees provide their own pro-

• \·e 2quipment. the employer shall be 
t"l >nsible to assure its adequacy, in-
1!1 ng proper maintenance, and sanlta
t.-: of such equipment. 

1 Design. All personal protective 
e! 1ment shall be of safe desii;n and 
,r:: trucUon for the work to be per

"? ,ed. 

I 0.133 F.! c and fncP prolt'clion. 
> General. (1) Protective eye and 

11 equipment shall be required where 
! ls a reasonable probabllity of tn-

1 that can be prevented by such equip
rt t. In such cases, employers shall 
n e conveniently available a type of 
g ~ct.or suitable for the work to be 
11 ormed, and employees shall use such 
1:1 ccLors. No unprotected person shall 
lil ,·m,:tly be sub.lected to a hazardous 
If!! ronmental condition. Suitable eye 
d ~ctors shall be provided where ma
ll I'S or operations present the hazard 
c ylng objects. glare, Hquids, Injurious 
11 4Uon, or a combination ot these haz-
11!1. 

> Protectors shall meet the follow
U -ntnimum requirements: 

1 They shall provide adequat.e pro-
• on against the particular hazards 
ff :vhlch they are designed. 

.> They shall be reasonably comfort
• when worn under the ·designated 
c l!tlons. 

J> They shall flt snugly and shall not 
11 uly interfere with the movements of 
• wearer. 

v) They shall be durable. 
• ) They shall be capable of being 

a ifected. 
D They shall be easily cleanable. 
U> Protectors should be kept clean 

• In good repair. 
) Persons whose vision requires the 

Ej >f corrective lenses in spectacles, and 
19 A.Te required by this standard to wear 

>rotection, shall wear goggles or spe,c
?S o! one of the following types: 
1 Speetacles whose protective lenses 

II ide optical correction. 
D Goggles that can be worn over 
ective spectacles without disturbing 
adjustment o! the spectacles. 

C4> Every protector shall be distinctly 
marked to facilitate identification only 
of the manufacturer. 

CS> When llmltations or precautions 
are indicated by the manufacturer, they 
shall be transmitted to the user and care 
taken to see that such llmltations and 
precautions are strtctly observed. 

(6) Design. construction, testing, and 
use of device., for eye and face protection 
shall be In accordance with American 
National Standard for Occupatlon.a.1 and 
Educational Eye and Face Protection, 
Z87 .1-1968. 

§ 1910.134 Respirotory prott'ction. 
<a> Permissible practice. Cl) In the 

control of those occupational diseases 
caused by breathing air contaminated 
with harmful dusts. fogs, fumes, mists, 
gases, smokes, sprays, or vapors, the pri
mary objective shall be to prevent at
mospheric contamination. This shall be 
accomplished as far as feasible by ac
cepted engineering control measures (for 
example, enclosure or confinement of the 
operation, general and local ventilation, 
and substitution of less toxic materials). 
When effective engineering controls are 
not feasible, or while they are being in
stituted, appropriate respirators shall be 
used pursuant to the following require
ment.s. 

(2) Respirators shall be provided by 
the employer when such equipment ts 
necessary to protect the health of the 
emplnyee. The employer shall provide 
the respirators which are applicable and 
suitable for the purpose intended. The 
employer shall be responsible for the 
establishment :tnd maintenance of a res
piratory prot,ectlve program which shall 
inclucle the requirements outlined in 
rl\ra;rrllnh ( h) 0f •hl::: spc-•.ton. 

<3> The employee shall use the pro
vided respiratory protection In accorJi
ance with Instructions and tralning 
received: 

Cb) Requirements for a minimal ac
ceptable program. c 1 > Written standard 
operating procedures governing the :;e
lection and use ot respirators shall be 
~st:i blished. 

(2) Respirators shall be seleeted on 
the basis of hazards to which the worker 
Is exposed. 

<3 > Toe user shall be Instructed and 
trained In the proper use of respirators 
and their limitations. 

<4) Where practicable. the respirators 
should be assigned to individual workers 
for their exclusive use. 

<5) Re:::pir:itors shall be regularly 
cleaned and disinfected. Toose Issued for 
the exclusive use of one worker should be 
cleaned after each day's use. or more 
often If necessary. Toose used by more 
than one worker shall be thoroughly 
cleaned and du.Infected after each use. 

(6) Respirators shall be stored In a 
convenient, clean, and sanitary location. 

(7) Respirators used routinely shall 
be inspected during cleaning. Worn or 
deteriorated parts shall be replaced. Res-

plrators for emergency use such as self
contained devices shall be thoroughly 
Inspected at least once a month and after 
each use. 

C8> Appropriate surveillance of work 
area conditions and degree of employee 
exposure or stress shall be maintained. 

<9> There shall be regular inspection 
and evaluation to determine the con
tinued effectiveness of the program. 

<10) Persons should not be assigned 
to tasks requiring use of respirators un
less it has been determined that they are 
physically able to perform the work and 
use the equipment. The local physician 
shall determine what health and physical 
conditions are pertinent. The respirator 
user's medical status should be reviewed 
periodically (for Instance, annually). 

(11) Approved or accepted respirators 
shall be used when they are available. 
The respirator furnished shall provide 
adequate respiratory protection against 
the particular hazard for which it ls 
designed in accordance with standards 
establlshed by competent authorities. The 
U.S. Department of Interior, Bureau of 
Mines, and the U.S. Department of Agri
culture are recognized as such authori
ties. Although respirators listed by_ the 
U.S. Department of Agriculture continue 
to be acceptable for protection against 
speelfled pesticides, the U.S. Department 
of the Interior, Bureau of Mines, ls the 
agency now responsible for testing and 
approvinl! pesticide respirators. 

<c> Selection of respirators. Proper 
selection of re<-pirators shall be made at
cording to the guide.nee of American 
National Staudard Practices for Respira
torv Protection ZBS.2-1969. 

Cd> Air quality. Cl> Compressed air, 
compressed oxygen. liquid air, and liquid 
oxygen used fol respiration shall be of 
high pw·ity. Oxygen shall meet the re
quirements of the United States Pharma
copoeia for medical or breathing oxygen. 
Breathing a.Ir shall meet at least. the re
quirements of the specification for Grade 
D breathlng air as described in Com
pressed Gas Association Commodity 
Specification G-7.1-1966. Compressed 
oxygen shall not be used in supplied-a.Ir 
respir!ltors or in open circuit self
contained breathing apparatus that have 
previously used compressed alr. Oxygen 
must never be used with air line 
respirators. 

(2) Breathing air may be supplied to 
respirators f rom cylinders or air 
compressors. 

<D Cylinders shall be tested and main
tained as prescribed in the Shipping 
Container Speclflc!\tion Regulation.., of 
the Department of Transportation (49 
CFR Part 178). 

<U> The compressor for supplying air 
shall be equipped with necessary safety 
and standby devices. A breathing air
type compressor shall be used. Compres
sors shall be constructed and situated 
so as to avoid entry of contaminated air 
Into the system and suitable in-line al.r 
purifying sorbent beds and filters In
stalled to further assure breathing air 
quality. A receiver of sUfflclent capacity 
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to enable the respirator wearer to escape 
from a conta.nlnated atmosphere in 
event of compressor failure, and alarms 
to indicate compressor failure and over
heating shall be installed in the system . 
If an oil-lubricated compressor 1s used, 
it shall have a high-temperature or car
bon monoxide alarm, or both. If onlY a 
high-temperature alarm ls used, the air 
Crom the compressor shall be frequently 
tested for carbon monoxide to insure 
that it meets the speclflcatlons In sub
paragraph <1> of this para1rraph, 

<3) Air line couplings shall be incom
patible with outlets for other gas sys
tems to prevent inadvertent servicing o! 
air line respirators with nonresplrable 
gases or oxygen. 

< 4 l Breathing g!lS containers shall be 
marked In accordance '\\'Ith American 
National Standard Method o! l\iarklng 
Portable Compressl'd Gas Containers to 
Identify the Material Contained. Z48 1-
1954 . Fecteral Specification 13B-A-,034a. 
June 21. 1968. Ait. Compressed for 
Breathing Purposes: or Interim Federal 
Speciflcation GG-B---00675b, April 27 
1965, Breathing Appnratus, Self-Con
tained 

<el Use of respirators. Cl l Standard 
procedures shall be developed for respi
rator use. These should inch1de all Infor
mation and i;uid:\ncc necessary for their 
proper selection, use. and care Possible 
emergency and routine uses of respira
tors should be anticipated and planned 
for. 

<2) The correct respirator shall be 
specified for each job The respirator 
type is usually specified ln the work pro
cedures by a qualified individual super
vising the respiratory protective program 
The indlvidual issuing them shall be 
adequately instructed to insure that the 
correct respirator is Issued. Each respira
tor permancnt.ly assigned to an Indi
vidual should be durably marked to m
dlcate to whom 1t was assigned. This 
mark shall not affect the respirator per
formance in any way. The date of Issu
ance should be recorded. 

(3' Written procedures shall be pre
pared covering safe use of respirators In 
dangerous atmospheres that might be 
encountered in normal o;,erations or in 
emergencies. Personnel shall be familiar 
with these procedures and the a\"\ilable 
respirators. 

(!) In areas where the wearer, with 
failure of the respirator, could be over
come by a toxic or oxygen-deficient 
a♦,mosphere, at least one additional man 
shall be present. Communications <visual. 
voice. or signal line) shall be maintained 
between both or all !nd!vlduals present. 
Planning shall be such t!lat one individ
ual wlll be unaffected by any likely inci
dent and have the proper rescue equip
ment to be able to assist the other(s> in 
case of emergency. 

<U> When sel!-contalned breathing 
apparatus or h ose masks with blowers 
are used in atmospheres lmmecUately 
dangerous to lUe or health, standby men 
must be present with suitable rescue 
equipment. 
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(Ill> Persons using air line respirators 
in atmospheres Immediately hazardous 
to life or health shall be equipped with 
safety harnesses and safety lines for lift
ing or removing persons from hazardous 
atmospheres or other and equivalent 
provisions !or the rescue of persons from 
hazardous atmospheres shall be used. A 
standby man or men with suitable self
contained breathing apparatus shall be 
at the nearest fresh air base for emer
gency rescue. 

c4 1 Respiratory protC'cUon is no bet
ter than the respirator In use, even 
though it Is wom conscientlously Fre
quent random Inspections shall be con
ducted by a qualified lndlvldual to as
sure that respirators are properly se
lected, used, cleaned, and maintained. 

<5> For safe use of any respirator, It 
1s essential that the user be properly In
structed In its selection. use, and mam
tenance. Both supervisors and workers 
shall be so instructed h:v competent per
sons Training shall pr<'vlde the men an 
opportunHy to handle the respirator, 
have It fitted properly, test Its face-plece
tv-!ace seal wear it in normal air for 
a long famUlarlty period. and, finally, 
to wear It In a test atmosphere. 

, i > Every respirator wea·rer shall re
ceive fitting Instructions Including dem
onstrations and practice In how the res
pirator should be worn, how to adjust It. 
and how to determine 1f it fits properly. 
Respirators s~all not be worn when con
ditions prevent a good face seal Such 
conditions may be a growth of bea1d, 
i-1debums, a skull cap that projects under 
tl,e facep1ece. or temple pieces on glasses. 
Also, the :>,bsencc of one or both dentures 
can serious!\· affect the flt of a faceplece. 
The worker's diligence in obserVlng these 
iactors shall be evaluated by perlod1c 
check. Tc, assure proper p:-otectlon. the 
!aceplece flt shall be checked by the 
wearer each time he puts on the respira
tor. This may be done by following the 
manufacturer's !aceplece fitting Instruc
tions. 

< ll) Providing respiratory protection 
fl,r individuals wearing corre"t.ive glasses 
Is a serious problem. A proper seal cannot 
'>e established I! the temple bars of eye 
glasses extend through the i;eallng edge 
o! the full faceplecE. A3 a temporary 
measure. glasses with short temple bars 
or with out temple bars may be taped to 
the wearer's head. Wearing of contact 
lenses in contaminated atmospheres with 
a respirator shall not be allowed. Sys
tems have been developed for mowitlng 
corrective lenses Inside fuJI facepleees. 
When a workman must wear corrective 
lenses as part of the faceplece, the face
piece and lenses shall be fitted by quali
fied Individuals to provide good visJon, 
comfort, and a gas-tight seal. 

<ill> I! corrective spectacles or goggles 
are required, they shall be worn so as 
not to affect the flt of the facepieee. 
Proper selection of equlpment wlll mini
mize or avoid this problem. 

(fl Maintenance and care of respira
tors. (1 > A program for maintenance and 
care of respirators shall be adjusted to 

the type of plant, working cond1U.:u 
and hazards involved, and shall lncJ~ 
the following basic services: tee L 

CD Inspection for defects Cincludfllf it in 
a leak check), ii 

(11) Cleaning and disinfecting, 
( ill) Repair, ., '.l 
<Iv> Storage d . 

e U\'. 
Equlpment shall be properly main~ 11 ::n. 
to retain its original effectiveness. 1 t 

<2> Cl) All respirators shall be ID• Ct!\ 
spected routinely before and after ath 
. use. A respirator that 1s not routlnelt ,-,.u 
used but ts kept ready for emersm, r;: 
use shall be inspected after each • 
and at least monthly to assure that !ti& 
In satisfactory working condition. /. 

(U) Belt-contained breathing aJ)IIIJI- ,II n 
tus shall be inspected monthly. Afr 1114 c c:,: 
oxygen cylinders shall be fully clwllll 
according to the manufacturer's ln!tnlt
tlons. It shall be determined that 111t 
regulator and warnJng devices funcUa. 
proper].y. I 

(111) Respirator inspection shall 111- t 
elude a check of the tightness of OXl
nectlons and the condltion of the f11:t
plece, headbands, valves, connect!~ 
tube, and canisters. Rubber or elastoms Id tJ 
parts shall be inspected for pllablllV i, ::i 
and signs of deterioration. StretchllS t 
and manipulating rubber or elastomc tl 
parts with a massaging action w1ll DI O 
them pliable and flexible and prevelll ill 
them from taking a set dur1Dg stol'llf. 

<iv> A record shall be kept of tnsp«
tlon date.s and flncUngs for resplrale:J 
maintained !or emergency use. 

(3) RoutlneJ.y used respirators sllJl1 
be collected, cleaned, and disinfected II 
frequently as necessary to insure lbll 
proper protection ts provided for Ille 
wearer. Each worker should be brleled 
on the cleaning procedure and be B§1lJ« 
that he will always receive a clean and 
dlslnfected respirator. Such assurance! 
are of greatest sJgnlflcance when re,pll'I• 
tors are not individually assigned IO 
workers. Respirators maintained for Ur.:r, 
emergency use shall be cleaned and db· 
infected after each use. Id Cl! 

<4> Replacement or repairs shall bt 
done only by experhmced persons wil.~ 
parts desii;ned for the respirator. 11° 
attempt shall be made to replace com· ~ 
ponents or to make adjustment or re
pairs beyond the manufacturer's rec0111"' '-ci. 
mendatlons. Reducing or admisSio:i 
valves or regulators shall be returned 
to the manufacturer or to a tratmd lcl 111r 
technician for adjustment or repair. 

(5) (1) After Inspection, cleanlDI, ie 111 
and necessary repair, respirators shill ~ 
be stored to protect against dust, sUD· 
light, heat, extreme cold, exce.ssi" :~ 
moisture, or damaging chemicals. Rel- fllt,-lt 
pirators placed at stations and wort , 
areas for emergency use should bf 1ctt11 
quickly accessible at all times and 
should be stored 1n compartments bulll 'On 
for the purpose. 'The compartmenll ltttJ 
should be clearly marked. Routtnt11 
used respirators, such as dust resplrl- •\'It· 
tors, may be placed In plastic bags. Rfl• 11.411; ~-0 
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,rs should not be stored in such 
; as lockers or tool boxes unless 
:ire in carrying cases or cartons. 

nio-,phcr<.>s containing not more than 
----·- percent by volume of ___________ _ 

J 

Respirators should be packed or 
a; I so U1at the facepiece and exhala

•al vc will rest in a normal position 
runctlon will not be impaired by 
•lastomer setting 1n an abnormal 
on. 
> Instructions for proper storage 
nergency respirators, such as gas 

~ s and self-contained breathing 
·atus, are found in "use and care" 
1ctlons usually mounted tnside the 

Ila 1ng case lid. 

Ic!enttfication of gas mask cants-
~ <1> The primary means of identify

gas mask canister shall be by means 
lperly worded labels. The secondary 

IS .s of identifying a. gas mask canister 
be by a color code. 
All who issue or use gas masks fall
·ttrJn the scope of this section shall 
1at all gas mask canisters purchased 
ed by them are properly labeled and 
ed in accordance with these require
s before they are placed in service 
that the labels and colors are prop
maintained at all tlmes thereafter 

the canisters have c.ompletely 
d their purpose. 

On each canister shall appear 1n 
Ila letters the following: 

j ter for .••••••••••.•••...•••••••.•.•• 
-fame tor atmospheric contaminant) 

or 
Type N Oas Mask Canister 

, In addition, essentially the fol
a 1g wording shall appear beneath the 

opr\ate phrase on the canister 
"For respiratory protection in at• 

--- --------------------------------· (Na1ne of atn1osphel'ic contaminant> 

(iii)-Revoked 

" 

l4) Canisters having a special high
efficiency filter for protection against 
radlonucUdes and other highly toxic par
ticulates shall be labeled with a state
ment of the type a nd degree of protec
,ion afforded by the filter. The label 
shall be affixed to the neck end of, or to 
the gray stripe which 1s around and near 
the top of, the canister. The degree of 
protection shall be marked as the per
cent oi penetration of the canister by 
a O 3•micron-diameter dioctyl phthalate 
1DOP> smoke at a flow rate of 85 liters 
per minute. 

<5) Each canister shall have a label 
11·a1ning that gas masks should be used 
only in atmospheres containing suffi
cient oxygen to support life (at least 16 
percent by volume> , since gas mai.k 
canisters are only designed to neutralize 
or remove contaminants from the air. 

<6) Each gas mask canister shall be 
painted a distinctive color or combina
tion of colors indicated in Table I-1. All 
colors used shall be such that they are 
clearly identi.flable by the user and 
clearly distinguishable from one another. 
The color coating used shall offer a high 
degree of resistance to chipping, scaling, 
peeling, blistering, fading, and the effects 
of the ordinary atmospheres to which 
they may be exposed under normal con
ditions of storage and use. Appropri
ately colored pressure sensitive tape 
may be used for the stripes. 

TABLE 1-1 

io~heric contamtnants to be protectett 
agatn.st 

ga.ses ••••• ·-·····----··-·-----·····--
:x:yanlc acid gas •••••.. ·-·····-··--·-· 

rlne gll8---·-· ... ·-·· ···--· ....... ··--

~· l]I t l c ve.pors--·-··-----···-·-·-···-·-··-
t onte. gaa .. ---···-·-··-··-·····---··--
!C ~ gasea and ammonia gaa •••• -·-·----··-· 
-:, 
,.., aJ ln monoxlde •• - •• ·-·-·---··--·---·---
'lll "" gases and organic vapors ••...• _ •••• __ _ 
.-, ■ ocyanlc acid gas and chloroplcrin vapor. 

~ gases, or ganic vapors, and ammonia s' let!. • oactlve materials, excepting tritium and 
~, ble gases. 
IP P' ewe.tea (dusts, f umes, mists. fogs, or 
, J oltes) in combtne.tlon with any of the 
I f ove ge.sea or vapors. 
ii, M t the above atmospheric contaminants._ 

colors a.,stgned• 
White. 
White with ½-Inch green stripe completely 

around the canister near the bottom. 
White with ½-Inch yellow stripe completely 

around the canister near the bottom. 
Black. 
Oreen. 
Green with ½-Inch white stripe completely 

a round the ce.nleter near the bottom. 
Blue. 
Yellow. 
Yellow with ½-Inch blue stripe completely 

around the canister near the bottom. 
Brown. 

Purple (Magenta). 

Canister color for contaminant. as designa ted 
above, with ½ •Inch gmy stripe completely 
around the canister near the top. 

Red wit h ½ -Inch gray stripe completely 
around the canister near the top. 

' ' is• lray she.U not be aaalgned as tbe main color tor a canister designed to remove e.cld8 or 

1'l • rs. 

1',-,, '?E: Orange shall be used as a complete body. or stripe color to represent gases not 
,; lJ 1ded In this table. The user will need to reter to t h e ce.nt.ster label to determine the 
~-' dl ee of protection tbe canlater will affor<I. 

§ 1910. 135 Occup ational hcnd protcc, 
tion. 

F.elmets for the protection of heads of 
occupational workers from impact and 
penetration from falling and flying ob• 
jects and from limited electric shock and 
burn shall meet the requirements and 
specifications established in American 
National Standard Safety Requirements 
for Industrial Head Protection, Z89.l-
1969. 

§ 191 0. l 36 Occu pational foot protec• 
lion , 

Safety.toe footwear for employees 
shall meet the requirements and specl
fica tions in American National Stand- . 
ard tor Men's Safety-Toe Footwear, 
Z41.l-1967. 

§ 19)0.137 Electrical p rotective devices. 

Rubber protective equipment for elec
trical workers shall conform to the re
quirements established In the American 
National Standrtrds Institute Standards 
as specified in the following list: 

Item 
Rubber Insulating gloves_ 
Rubber mnttlng tor use 

erountl electric 
appnr..t,,s. 

Rul>bPr tn~1tlallng 
bl:rnket~. 

Rubc.!r ln~•1li1rlng hoods. 

Rubber ln~ ! ,r,ng line 
ho::;e 

Rubber msnlntlng 
slee\'es. 

Standard 
J6.6-1967. 
J6.7-1936 

(R1962). 

J6.4-1970. 

J6 2-1950 
(Rl962). 

J6.l-1950 
I Rl962). 

J6.6-1962. 

§ 1910.13/l J"ff,•cti,c dates. 

<a) The prr,;,!sions of this Subpart I 
shall become eflect1ve on Augus~ 27, 1971, 
cxceptthi-.t 

l l > An~ provision in any other section 
of this subpart ,,hich contains in Itself a 
specific effective date or time llmitation 
:,hall become eff€ctive on such date or 
shall apply in accordance with such 
limitation; and 

<2) H any standard in 41 CFR Part 
50-204, other than a national consensus 
standard incorporated by reference in 
§ 50-204.2<a> Cl). is or becomes ap
plicable at any time to any employment 
and place of employment. by virtue of 
the Walsh•Healey Public Contracts Act, 
or the Service Con tract Act of 1965, or the 
National Foundation on Arts and Hu
manities Act of 1965. any corresponding 
established Federal standard in this Sub
part I which is derived from 41 CFR Part 
50-204 shall also become effective, and 
shall be applicable to such employment 
and place of employment, on the same 
date. 

§ 1910.139 Sou n ·cs of s l11nd11rds. 

Sec. 
1910.132 -··----
19)0.133(a) ·-·· 

1910.134 --··--

Source 
41 CFR 50-204.7. 
ANSI Z87.l-1968, Eye and 

Face Protection. 
ANSI Z8'1.2- 1969. Standard 

Practice for Respiratory 
Protection. 
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Sec. 

1910.134 
To.ble I - I . 

1910.136 ------

1910.136 

"1910.137 

Source 

ANSI K13.l-1967. Indentl
flco.tton ot Oas Mask 
Canister. 

ASNI Z89.l-1969. Safety 
Requlremente for Indus
trial Head Protection. 

ANSI Z41.l-1967, Men's 
Safety-Toe Footwear. 

ANSI Z9 4--1968, Ventila
tion and so.re Practices 
ot Abrasive Blaatlng Op
erations. 

§ 1910.110 StnndarJ~ orgunizntion•. 

Specific standards of the following or
ganization have been referenced ln this 
part. Coples of the referenced materials 
may be obtained from the lssulni or
ganization. 
American National Standards Institute, 1430 

Broadway, New York, NY 10018. 

Subpart J--General Environm ental 
Controls 

§ 19 I 0.1 II Suuita lion.. 

<a> General-< l> Scope .-Thls sec
lion applies to permanent. places of 
employment. 

<2J Dr/inilio11s applirable lo this sec
lion.-•CIJ "Lavnt.ory" means a basin or 
simllar vessel used exclu:;ively for wash
Ing of 'he hands. i1.1·ms, faces. and head. 

t 11 > .. Non water carriage t.oilct fa.cll-
it.y ," means a Loilet facillt.y not connect.ed 
t.o a sewer. 

'111 > .. Number of employees" means, 
unless otherwise sl)C('1fled, the maximum 
number of C>mployees present at nny one 
Lune on a regular shut.. 

c iv> "Personal service room," means a 
room used for activllies not directly con
nected with the product.ion or service 
runcLion performed by the eslabllshment.. 
Surh activities include, bul are not lim
ited t.o. flrst-nld, medical scrvires dress
ing, showeiing, t.ollet use. wash1~g. and 
eating. 

<v> ··Potable wat.<:r" means water 
wh!ch meets the qua.Jlt.y standards pre
srnbcd In the U.S. Public Hcalth Service 
Dnnklng Water Standards, published Jn 
42 CFR part 72, or water which ls ap
proved for drinking JJUrp0ses by the State 
or local authority having Jul"isdlctlon. 

Cvi> "Toilet facillty ,'' means a fixture 
·maintained within a tollet room tor the 
purp0se of defecation or urination or 
both. ' 

<vii> '"Tollet room," means a room 
maintained within or on the premises 
of_ any place of employment, containing 
toilet !3<;111Ues !or use by employees. 

Cvlll) 'Toxic material" means a mate
rial In concentration or amount which 
exceeds the applicable limit established 
~Ya standard, such as § 1910.1000 and 
~ 1910.1001 or, in the1abscnce ot an applic
able standard, which Is of such toxicity 
so a.s t.o constitute a recognl~d hazard 
that Is causing or Is likely to cause death 
or serious physical harm. 

<Ix> "Urinal" means a toilet tac1llty 
maintained within a toilet room for the 
sole purpose or urination. 
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Cx> "Water closet" means a toilet fa
cility maintained within a toilet room for 
the purpose o! both clefecallon and uri
nation and which Is flushed w1Lh water. 

<xi> ··wet process" means any proress 
or opt>ratlon In a workroom which nor
mally r esults In ~urraces upon which em
ployees may walk or :stnnd bcronung wet. 

131 llousrke,•p11t(J-IIJ All places of 
employment shnll be kept clean lo the 
cxt.cnt that the nuture of the work 
allows 

1 u I The noor of eve, y workroom shnll 
br mn111tai11cd, :-.o far as pracL1cablC', in 
a dry cond1t1on Where wPt pro, c .... ~e, a1 e 
used, drainage: shall be nudntaincd and 
fal c noors. platforms, maL'I, or ollwr ch v 
i.la11di11g pla, PS shn 11 be 11rov1ch.:d where 
prart icable, or appropriate •vn l~rproof 
f ol)I ,rear shall b<:' prov idrd . 

1 111_1 To facilitate clean mg, P.VP.• y noor, 
workmg plac-c. and pn.~~ageway shall be 
kept free from protruding nnils. splint
ers, loose bonrdf and un ncc·cssary hole· 
aud openings 

c •1 Waste d1.~po~al-l 1 • Any rccepta
dc ui.ed for putresclble solid or IJquid 
waste_ or refusr shall be so c.:>nstructcd 
that it. docs not leak and may be lhor
our,hly clC>aned nnd mamtamc<I 1n a 
,anltn1 Y condition. Such a receptacle 
sha_ll be equipped with a solid tlght
fi t.Lmg cover, unless lt can be mnmtnined 
m a snnltn.ry condition without a cover 
This requirement does not proh1b1t the 
u~e of receptacles which are de ,igncd t.o 
Permit the maintcnn.nce of a sanitary 
co11d1llon without regard to the afore
men tloned requtremen ts. 

1 IIJ All sweepings, solid or liquid 
wastes, re!use, and garbage rhall be re
moved In such a manner as to a void cre
atlng a menace to health and as orten 
as necessary or appropriate to maintn.ln 
the Pl~ce of employment ln a sanitary 
condition. 

<5> Vermin co,~trol.-Every enclosed 
workplace shall be so constructed 
equipped, and maintained, so fnr as rea~ 
sonably practicable. as to prevent the 
entrance or harborage of rodents, In
sects, and other vermin. A continuing 
and e1Tectlve extermination program 
shall be Instituted where their presence 
ls detected. 

<b > Water supply.-<1> Potable toa
ter.-Ci> Potable water shall be provided 
In all places of employment, for drink
ing, washing of the person. cooking, 
washing o! foods. washing of cooking or 
eating utensils, washing of !ood prepa
ration or processing premises, and per
sonal service rooms. 

(ii)-Rcvoked 

011> Portable drtnklng water dls
pensers 1Jhall be designed, constructed. 
and serviced so that sanitary condition., 
are maintained, shall be capable of being 
closed, and shall be equipped with a tap. 

(iv)-Rcvokcd 

<v> Open containers such as barrels, 
palls, or tanks tor drinking water from 
which the water must be dipped or 

poured, whether or not they are _.., 1 foe 
with a cover, are prohibited f Ul:tll 

Cvl> A common drinltJni cup al JetffT. 
other common utenslls are prohlbtflt mU tt,at 

(vii)-Rcvokcd l&lxl 
11,r Idle 

<2> Notpotable waur.-<1> OuUIII r 191111 
nonpotable water, such i.s water fir'- _, 
d us trial or tlreftgh ting pW"J)OSel, 11111111 A '!be 1 

posted or otherwise marked in a • ~i! 
ner that will indicate clear)y Uiat • tn!
water is unsafe and ls not to be lallllr 
drl.nk.lng, washing ot the person. coaMI& 
washing of food, washing of coot!•• I C:,1 

eating uten.slla, washing of food ~ r 1 

tlon or processing premises, or pa; ; Jrtmtc 
service rooms, or for washing clot.Ila h t 

Cll> Construction of nonpotable flll to11111. 
systems or systems carrying an, Glllr J.;(:J1-
nonpotable sub.1tance shall be l1ICII 11 
to prevent backfiow or back.stpbam, 1--Kr,ol 
into a potable water system. 

<W> Nonpotable water shall no& k 
used for washing an.v portion a( 1k o <Wa, 
person, cooking or eating utenA • 
clothing. Nonpotable water ma, be• ;!~ 
for cleaning work premises, other .. 
food Processing and preparatlon Ill 
lses and personal service rooma: ,,. 
vu.led, That this nonpotable water• 
not contain concentrations of ch~ 
fecal coliform. or other substances .... 
could cre&te Insanitary condltlona • Ir 
harmful to employees. 

Cc, Toilet /acllftlu.-Cl> Geunl
(1) Except as otherwise indle&ted ill WI 
subdlvtslon <O. t,oUet facWttes, ID loll 
rooms separate tor each sex. shall be~ r. 
vlded ln all places of employment :. J,] 
accordance with table J-1 of this ,ect1or. 
The number of fadllttes to be pro,ldld 
for each sex shall be based on the 111111· 
ber of employees of that sex for wbaD 
the facWtles are furnished. Where Wil 
room., will be occupied by no more 11111 
one person at a time, can be locked fll9 
the Inside, and contain at least one -
closet, s&parate toilet rooms for eacblll 
need not be provided. Where such ,malt
.occupancy rooms have more tb&D • 
toilet tacWty, only one such facilllr 11 
each toilet room shall be counted fortal 
purpose of table J-1. 

T.uu:a .1- 1 

Number ot empto,_: 
1 to 111-------- L 
UI to 35______ 2.. 
ao to cus_______ s-. 
CICI to 90________ t. 
81 to 110 _______ 6. 

Mf11fmum "11111Wil 
tHW cf.oHII' 

Mlnfmum 11umwl/ 
Number ot empt~ : 10aCer clontl 1 

111 to 1110 __ o. 
over uso_______ 1 addtttonal btlllt~ 

each additional 
employ-. 

• Where toilet taclllttee wW not be UIIII ~ 
women, urinala m.a1 be provided t.naWld • 
water cloeet.e, escepi that t.he numW 4 
wat.er cloeete tn auch cu• ahall not Ill 11' 
ducect to less tba.n % or the m1c1muin lflld' 
Aed. 

T 
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:a l'he requirements of subdlvtslon 
, h1s subparagraph do not apply' to 

• crews or to normally unattended 
• ocations so long as employees 
Ill\ i at these loce.tions have trans
• on immediately available to 
• toilet facllities which meet the 
• reqUirement.s of th1s subpara-

The sewage dlsl)O.$Ql method shall 
!anger the health of employees. 

-(vii)-Re".oked 

i. ~07&$tructfon of toilet rooms.-<l> 
• ater closet shall occupy a separate 

i 
'tment with a door and walls or 

. ,ns between fixtures sufilciently 
assure prlvacy. 

ti (iii)-Revoked 

: Revoked 

C Washing llJCUitlu-<1> Gen-
•• Washing facllltles shall be main
LIi in a sanitary condition. 
a _avatories.- (1) Lavatories shall be made 

e in all places of employment. The 
e (!Cnts of this subdivision do not apply to 
-Ill crews or to normally unattended work 
-• s if employees working at these locations 
. 4 mspon ation readily available to nearby 

l facilities which meet the other require
r this paragraph. 

0.14l(d)(2)(i) amended 
F .R. 49748, October 24 

] 

TABLE J-2-Rcvoked 

5 Each lavatory shall be provided 
,■ 1ot and cold running water, or 

•1114 ,mntng water. t• Hand soap or similar cleansing 
ll shall be provided. 

• Individual hand towels or sections 
ritlll r, of cloth or paper, warm air 
l s or clean individual sections of 
01111 uous cloth towellng, convenient to 
tl atories, shall be provided. 

(, (vii)-Revoked 

◄ : Shot.Der1.-Cl> Whenever showers 
QUired by a particular standard. 

h owers shall be provided in accord
.no nth sut,cpvtstons Ctt> through cv> 
>! & subparagraph. 

( I One shower shall be provided for 
aOI lO employees of each sex, or nu
ues !il fraction thereof, who are re-
111h to shower during the same shift. 

t Body soap or other appropriate 
l• Ing agents convenient to the show
~ Ill be provided as specified in para
i Cd> (2) <W> of this section. 

I Showers shall be provided with 
• o~ td cold water feeding a cornn1on 
11.• rge line. 

C1 Employees who use showers shall 
I vtded with individual clean towels. 

<e> C1uJfloe room..-Wheneve, em
ployees' are reQUm')d by a particular 
standard to wear protective clothing be
cause of the posstbWty of cootarnloatlon 
with toxic materlala, changi, rooma 
equlpped with storage facWtiea for 
street clotbea and separate storage fa
clllttes for the protective clothln8 shall 
be provided. . 

Cf> Clothu drvfno /acilftks.-Where 
working clothes are provided by the em
ployer and become wet or are washed 
between shlft.a, provision shall be made 
to insure that such clothing, 1s dry be
fore reuse. 

Cg) Coruumptfon of food and bever
age, on the premues.-Cl> AJ1Plf.catfon.-

so the drainage from and through the 
camp will not endanger any domestic or 
public water supply. All s ites shall be 
graded. ditched, and rendered tree from 
depressions in which water may become 
a nuisance. 

<2> All sites 11hall be adequate ln size 
to prevent overcrowding of necessary 
s tructures. The prh1clpa• camp area in 
which food ls prepared and served and 
where sleeping qu11rters are located shall 
be at lea.st 500 feet from any are~ in 
which livestock ls kept. 

<3> The grounds and open are1LS sur
rounding the shelters shall be main
tained In a clean and sanitary condlUon 
free from rubbish, debris, waste paper, 
garbage, or other refuse. 

This paragraph shall apply only where <4> Whenever the camp ls closed for 
employees are permitted to consume the- season or permanently, all garbage, 
food or beverages, or both, on the manure, and other refuse shall be col
premtses. lected and so dlspo.sed of as to prevent 

<2> Eating and drinking a rea.s.-No nui11ance. All abandoned privy plts shall 
employee shall be allowed to consume be ruled with earth and the 'grounds and 
food or beverages ln a toilet room nor ln buildings left In a clean and sanitary 
any area exposed to a toxic ~aterlal. condition. If privy bulldlngs remain, they 

<3) Waste dl$posal conta1ners.-Re- shall be locked or otherwise secured to 
ceptacles constructed of smooth, corro- prevent entrance. 
slon resistant, easily cleanable, or dis- Cb) Sheltu. <ll Every shelter ln the 
Posable materials, shall be provided and camp shall be constructed In a manner 
used for the d1sPoSal of waste food. The which will provide protec~ton agalnat t.he 
number, size, and location of such re- element.a 
ceptaclea shall encourage their use and <2> ~h room used for sleeping pur
not result in overfl.lllng. They shall be PQSeS shall contain at east 50 square feet 

::~'~or~1'::v~r~:;
1~=. 0~C: of floor space for each occupant. At least 

shall be maintained ln a clean and sanl- a ?-foot celling shall be provided. 
tary condition. Receptacles shall be pro- C3) Beds, cot.s, or bunks, and suitable 
vtded with a solid tight-flttlng cover storage facJllttes such as wall lockers tor
unless sanitary conditions can be main- clothing and personal articles shall be 
tatned without use of a Q<>ver. provided ln every room used ror sleep-

<4> santtart1 stor(J{le.-No food or ing purposes. Such beds or similar ta
beverages shall be stored 1n toilet rooms ctllttes shall be spaced not closer than 
or 1n an area exposed to a toxic material. 38 Inches both laterally and end to end. 

<h> Food handlfno.-All employee and shall be elevated at lea.st 12 Inches 
food service facilltles and operations from t.he ftoo1. If double-dect bunks are 
shall be carried out ln accordance with used . they shall be spaced not less than 
sound hygienic principles. In all places 48 Inches both laterally and end to end. 
or employment where all or part of the The minimum clear space between the 
food service 1a provided, \he food dis- lower and upper bunk shall be not less 
pensed shall be wholesome, free from than 27 Inches. Triple-deck bunks are 
sPollage, and shall be processed, pre- prohibited. 
pared, handled, and stored 1n such a (4) The floors of each shoelter shall be 
manner as to be protected again.st constructed of wood, asphalt, or con
contamlnatlon. crete. Wooden floors shall be of smooth 

and tight construction. The floors shall 
be kept in good repair. [§1910 . 141 repealed and ad

ded at F. R. 10930, May 3 , 
·1973.] 

cf) Retiring rooms for uxnnm . 

[§1910 . 141(£) revoked at 38 
f . R. 9078 , April 10, 1973.] 

§ 1910.142 Tcmpor11ryloborcamp10. 
<a) Sfte. Cl> · All sites used for camps 

shall be adequately drained. They shall 
not be subject to periodic flooding, nor 
located wlt.hln 200 feet of swamps, pools, 
sink holes, or other surface collecUons of 
water unless such quiescent water sur
f11ces can be subjected to mosquito con
trol measures. The camp shell be located 

CS> All wooden floors shall be elevated 
n ot less than l toot abo\"c the ground 
level at all points to prevent dampness 
and to permit free ctrculaUon or air 
beneath. 

(61 NothJng In this sretion shall b<.' 
construed to p roh ibit "banking" wi th 
carLh 01 other sultablt> ml\trrlal arounrl 
the out.side walls 111 areas subjc-ct t<> 
extreme low tcmprrntures 

111 All 11\"ing qunrtrri--shall br pro\'idi-d 
with windows the total o! whlC'h shall 
be not ki-s than 0llt>-ll•nth of th<' floor 
area. At Jrast one-hal f of eaC'h window 
shall be so C'onstructed that it can be 
oprn<'d for purpos<'s of vrntilAh on . 

<8> All extrrlor opcnlncs ::hnll br 
effecllv<'lY screened with 16-mrsh ma
terial. All screen doors shall be- c-quipprd 
with self-C'losln,i dt>,·icrs. 

142(b)(8) 
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(9> In a room where workers cook, 
live, and sleep a minimum of 100 square 
feet per person shall be provided Sani
tary fnrlllties shall be provided for stor
ing :ind preparing food. 

<I01 In camps where cooking faclll
ties ar<' used In rommon, stoves <In ratio 
of one stove to 10 persons or one stove 
to t.wo fnmlliesi shall be provided In an 
enclosed and screened shelter. Sanitary 
!aclliLlcs shall be provided for storing 
and preparing food. 

< 11 l All heating, cooking, and water 
heating equipment shall be Installed In 
accordance with St.ate and local ordi
nances, rodes. and regulations govern
Ing such Installations. If a camp Is used 
during cold weather, adequate heatmg 
equipment. shall be provided. 

Cc> Water supplJI . Cl> An adequate 
and convenient water 6uPPlY, approved 
by the appropriate health authority, shall 
be provided In each camp for drtnkJng, 
cooking, bathing, and laundry purposes. 

<2> A water supply shall be deemed 
adequate If It Is capable of delivering 
35 gallons per person per dllY to the 
campsite at a peak rate of 2½ times the 
average hourly d~mand. 

<3> The 'dlstrfbutlon lines shall be 
capable or supplying water at normal 
operating pressures to all fixtures tor 
simultaneous operation. Water outlets 
shall be distributed throl18hout the camp 
1n such a manner that no shelter 1s more 
than 100 feet from a yard hydrant l.f 
water ls not piped to the shelters. 

< 4 > Where water under prC$ure ls 
available, one or more drinlcing foun
tains shall be provided for each 100 oc
cupants or traction thereof. The con
struction of drloklng fountains shall 
comply with ANSI Standard Speclflca
ttons for Drinking Fountains, Z4.2-1942. 
Common drinking CuPS are prohibited. 

<d> Toilet faciltttes. (1) Toilet facll
iUes aciequate for the capacity of the 
camp shall be provided. 

<2> Each tollet room shall be located 
so as to be accessible wit.bout any lndl
vtdual passing through any sleeping 
room. Toilet rooms shall have a window 
not less than 6 square feet in area open
Ing directly to the outside area or other
wise be satlsfe.ctorlly ventilated. All 
outside openings shall be screened with 
16-mesh material. No ftxture. water 
closet, chemical toilet, or urinal shall be 
located In a room used for other than 
toilet purposes. 

<3> A tollet room shall be located 
within 200 feet of the door of each sleep
Ing room. No privy shall be closer than 
100 feet to any sleeping room, dlnJng 
room. lunch area, or kitchen. 

(4) Where the tollet rooms are shared, 
such as In multlfarnlly shelters and in 
barracks type facllltles. separate tollet 
rooms shall be provided tor each sex. 
These rooms shall be distinctly marked 
"for men" and "for women" by signs 
printed In English and in the native 
language of the persons occupying the 
camp, or marked with easily understood 
pictures or symbols. Ir the facilities for 

142(b)(9) 

each sex are In the same bU1ldlng, they 
shall be separated by solid wPlls or parti
tions extending from the floor to the root 
or celling. 

(5) Where toilet facilities are shared. 
the number of water closets or privy 
seats provided for each sex shall be based 
on the maximum number of persons of 
that sex which the camp Is designed to 
house at any one time. in the ratio or one 
such unit to each 16 persons, with a 
minimum of two units for any shared 
facility . 

<6> Urinals shall be provided on the 
basis of one unit or 2 linear feet of urinal 
trough for each 25 men. The floor from 
the wall and tor a distance not less 
than 15 Inches measured from the out
rward edge of the urinals shall be con
structed of materials impervious to 
moisture. Where water under pressure 
Is available, urinals shall be provided 
with an adequate water ftush. Urinal 
troughs 1n privies shall drain freely 
Into the pit or vault and the ce>nstruc
tlon of th1s drain shall be such as to 
exclude flies and rodents from the pit. 

<7) Every wwter closet installed on or 
after August 31, 1971, shall be located 
in a toilet room. 

<8> Each tollet room shall be lighted 
naturally, or artlflclally by a safe type 
or lighting at all hours of the day and 
night. 

<9> An adequate supply or toilet paJ>e:
shall be provided in each privy, water 
closet. or chemical toilet compartment. 

<10> Privies and toilet rooms shall 
be kept in a sanitary condition. They 
shall be cleaned Rt least dally. 

Ce> Sewage disposal facflttfes. In 
camps where publlc sewers are avail
able, all sewer lines and floor drains 
from buildings shall be connected 
thereto. 

<t> Laundr11, handwa.shing, and bath• 
Ing fac!litles. Cl> Laundry, handwash
lng, and be.thing facilities shall be pro
vided In the following ratio: 

Cl) Handwash basin per family shel
ter or per six persons In shared facilities. 

CID Shower head tor every 10 per
sons. 

<111> Laundry tray or tub for every 
30 persons. 

<Iv> Slop sink. in each building used 
for laundry, hand washing, and bathing. 

<2> Floors shall be of smooth finish· 
but not slippery materials; they shal~ 
be impervious to moisture. Floor dralnt 
shaU be provided In all shower baths, 
shower rooms, or laundry rooms to re
move waste water and facilitate clean
ing, All Junctions of the curbing and 
the floor shall be coved. The walls and 
partitions of shower rooms shall be 
smooth and Impervious to the height of 
splash. 

<3) An adequate supply of hot and 
cold runrJng water shall be provided for 
bathing and laundry purposes. Faclll
tles !or heating water shall be provided. 

<4> Every service bulldlng shall be 
provided with equipment capable or 

maintaining a temperature o! at lrt1 ii; 
10• F. during cold weather. 1 u 

<5> Facilities tor drying clothes ab& ~ ~ 
be provided. · 

C6) All servlcE: bulldlngs shall bf up ilt ~ 
clean. 

Cg> Lighting. Where electric serncel ;= Ji:: 
available, each habitable room in a tllDI 

I 
ti 

shall be provided with at least one c:ell OJ: 
Ing-type light fixture and at teut GIi ·h 
separate floor- or wall-type convenlenc .;·, 
outlet. Laundry and toilet roo1n1 1111 • •• 
rooms where people congregate 1h11 an IT. 
contain at least one celling- or wall-1.Jp t i.:; 
fixture. Light levels in toilet and sion. • ~ 
rooms shall be at least 20 foot-candlt tf ~ 
30 Inches from the floor. Other rooms 
including kitchens and living quartm 91111 shall be at least 30 foot- candles 30 lncbe' 'II 
from the floor. ' 1 

(h ) Refuse disposal. < 1 > Fly-tlehl a)-1 
rodent-tight. Impervious. cleanable o 
single service containers, approved by 
the appropriate health authority sh&ll be 
provided for bhe storage of garbage. It 
least one such container shall be pr,, 
vlded for each family shelter and sh1ll l"U 
be located within 100 feet of each sheller i 1 
on a wooden. metal, or concrete stalld. 11 Cc 

C2> Garbage containers shall be kept I bet 
clean. ~Cil 

<3> Garbage containers shall be emp
tied when full, but not less than twlctl 

k t R, wee. 

<1> Construction and operation o/ 
kitchens, dining hall, and feeding fadb· 
ties. (1 > In all camps where central din· 
tng or multiple family feeding operaUOIII 
a.re permitted or provided, the food 
handling facilities shall comply with 111t 
requirements o! the "Food Service S&DI· 
tatlon Ordinance and Code," Part Vol t11 
the "Food Service Sanitation Manual: 1 --d t 
U.S. Publlc Health Service PubllcatlOO II 1« 
934 (1965). I ci 

<2> A properly constructed kltchell >t ~ 
and dining hall adequate In stze. sep&· I 
rate ! rom the sleeping quarters of 1111 ltt, C 
of the workers or their families, shall be L ·19 
provided In connection with all rood 
handling rartlltles. There shall be no 
direct opening from llvlng or sleepln! 
quarters into a kitchen or dining hall 1 ~ 

<3 > No person with any communlcablt 11d S 
disease shall be employed or permitted tc !c for 
work 1n the preparation, cooking, serv• ktu 
Ing, or other handling of food, foodstuff1 

or materials used therein, 1n any kJtcben !2 ,~R, 
or dining room operated In connectiOIJ 
with a camp or regularly used by persons 31 r, 
living In a camo. Qr lo 

<J> Insect and rodent control. Etfet· 
tlve measures shall be taken to prevenl 
Infestation by and harborage of anllllt.l 
or Insect vectors or pests. 

<k> First aid. (1 > Adequate ftrst aid 
facilities approved by a health authorlll' 
shall be maintained and made avallablt 
in every labor camp for the emergenO 

rl~ 
1»;.ng 
4'd Jt 
llttl 
~~ 
u lfd 

!Jon 
"1 

treatment of injured persons. (If-, 
(2) Such facilities shall be 1n chant 

of a person trained to administer tin< 
aid and shall be readily accessible for 11,!l 
at all times. 
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Reporting communicable disease. 
: shall be the duty of the camp 

111 ntendent to report Immediately to 
la ,cal health officer the name and 
• ,s of any individual in the camp 

1 to have or suspected of having a 
a unicable disease. 

Whenever there shall occur In any 
• a case of suspected food poisoning 
fl unusual prevalence of any illness 
111 uch fever, diarrhea, sore throat, 
'411 Ing, or jaundice Is . a prominent 
\JI! ,om, It shall be the duty of the 

superintendent to report immedl
ill the existence of the outbreak to 

1ea!U1 authority by telegram or 
1one. 

).143 Nonwoler carriage di!posol 
yalt'ntS, 

)-Revoked 

)- (g)-Revoked 

0.144 Safely color code ( or mark
mi physical hazard~. 

Color identification--<1 > Red. Red 
be the basic color for the ldentlflca

' ,f 

-Revoked 

Danger. Safety cans or other Port
containers of flammable liquids 
g a fla.~hpolnt at or below 80° F. 
containers of flammable liquids 
cup tester>. excluding shipping 

iners, shall be painted red with 
additional clearly ,islble ldentlfl-

1 either in the form of a yellow band 
1d the can or the name of the con
tonspicuously stenciled or painted 
e can ln yellow. Red lights shall be 
:1t>d at barricades and nt temporary 
Jctions, as specified In ANSI 

• v Code for Building Construction, 
-1944 Danger signs shall be painted 

Stop. Emergency stop bars on 
I dous mac-hines such as rubber mills. 

biocks. flat work Ironers. etc .. shall 
11 1 Stop buttons or electrical switches 

for emergency stopping of machin-
11 iall be red. 

-Revoked 

Yellow. Yellow shall be the baste <" for designating caution and for 
re .Ing physical hazards such as: 
SI :Ing against, stumbling, falling, 
t I 1lng, and "caught In between." 

§ 1910.14S Specifications for accident 
prevention signs and tags. 

<a> Scope. Cl> These speciflcations ap
ply to the design, application, and use of 
signs or symbols (as Included ·1n para
graphs <c> through <e> of this section> 
intended to indicate and, insofar as pos
sible, to define speciflc hazards of a na
ture such that failure to designate them 
may lead to accidental injury to workers 
or the publlc, or both, or to property 
damage. These specifications are in
tended to cover all safety signs except 
those designed for streets, highways, 
railroads, and marine regulations. These 
-specifications do not apply to plant bul
letin boards or to safety posters. 

(2) All new signs and replacements of 
old signs on or after August 31, 1971, 
shall be in accordance with these 
specifications. 

< b I Definitions. As used in this section, 
the word "sign" refers to a surface on 
which letters or other markings appear, 
prepared for the warning ot. or safety 
instructions of, industrial workers or 
members of the public who may be ex
posed to hazards. Excluded from this 
definition, however. are news releases, 
displays commonly known as safety 
posters, and bulletins used for employee 
education. 

cc, Classtficatidn of signs according to 
use-Cl> Danger signs. <1> Danger signs 
should be used only where an immediate 
hazard exists There shall be no varia
tion In the type of design of signs posted 
to warn of specific dangers and radia
tion hazards. 

(ii) All employees shall be instructed 
that danger signs indicate immediate 
danger and that special precautions are 
necessary. 

<2> Caution signs. <D Caution signs 
shall be used only to warn against po
tential hazards or to caution against un
safe practices. 

<ID All employees shall be instructed 
that caution signs indicate a possible 
hazard against which proper precaution 
shouid be taken. 

(3) Safety instruction signs. Safety in
struction signs shall be used where there 
is a need for general instructions and 
suggestions relative to safety measures. 

(d) Sign design-(1) Design features. All 
signs shall be furnished with rounded or blunt 
corners and shall be free from sharp edges, 
burrs, splinters, or other sharp projections. The 
ends or heads of bolts or other fastening devices 
shall be located in such a way that they do not. 
constitute a hazard. 

yellow, yellow and black stripes, 
' wand black checkers <or rellow with 

• ble contrasting background> should 
I),, 1ed interchangeably, using the com

clon which will attract the mc,st at
on in the particular environment. 

[§1910 . 145(d)(l) amended at 
43 F.R. 49747, October 24, 
1978 .] 

(2) Danger signs. Ci) The colors red, 
black. and white shall be those of opaque 
glossy samples as specified in Table 1 
of Fundamental Specification of Safety 
Colors for CIE Standard Source "C", 
American Nationn.l Standard Z53.l-1967. 

)-(7)-Revoked 

1)-Rcvoked 

(ii)-Revoked 

TABLE J-1-Revoked 

Fig. J-1-Revoked 

(3)-Revoked 

Fig. J-2-Rcvoked 

<4) Caution signs. (1) Standard color 
of the background shall be yellow; and 
the panel, black with yellow letters. Any 
Jetter;, used against the yellow back
ground sha!l be black. The colors shall be 
those of opaque glossy samples as speci
fied !n Table 1 of American National 
Standard Z::iJ.1-1967. 

(ii)-Revoked 

Fig. J-3-Revoked 

Fig. J-4-Revoked 

TABLE J-2-Revoked 

(5)-Revoked 

( 6 ) Safety m.struction signs. (l) 
Standard color of the background shall 
be white; and the panel, green with 
white letters. Any letters used against 
the white background shall be black . 
The colors shall be thoi.e c,f opaque 
glossy samples as specified In Table 1 
o! American National Standard, Z53.1-
1967. 

(ii)-Revoked 

(7)- (9)-Revoked 

Fig. J-5- Fig. J-6-Revoked 

<10> Slow-mot.'ing 11ehicle emblem. 
This emblem <see fig. J-7) consists of a 

14 

Dork red 
reflecllve 
border 

Fluorescent 
yellow· oronoe 
trionole 

I¾ 

.__ ___ 12¼ -----l I 
------ 16 ----~· 

NOTE: All dimen~.ions are in inches. 

f'ig. j-7 
Slow-Moving Vehicle Emblem 

fluorescent yellow-orange triangle with a 
dark red reflective border. The yellow-

145(d)(10) 
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orange fluorescent triangle 1s a highly 
visible color for daylight exposure. 
l'ne 1eflective border defines the shape 
of the fluorescent color in daylight 
and creates a hollow red triangle in 
the path of motor vehicle headl{ghts 
at rught. The emblem is intended as 
a unique ldentlflcal-1on for, and It shall 
be used only on, vehicles which by 
design move slowly 125 m.p.h. or less> 
on the public roads. The emblem is 
not a clearance marker for wide ma
chinery nor is lt Intended to replace 
reqllired lighting or marking or slow
moving vehicles. Neither the color film 
pattern and Its dimensions nor the back
ing shall be altered to penntt use of 
a.dvertisiAA or other markings. The ma
U:rial, location, mounting, etc., of the 
eml>it.-m shall be in aooordance with the 
Ami:rlcan Society of Agricultural Engi
neers Emblem for Identl!yfng Slow
Mo.-Jng Vehicles, ASAE R276, 1967, or 
ASAE S276.2 <ANSI Bl14.l-1971). 

TABLE J-3-J-4-Rcvoked 

(11)-Rcvoked 

Fig. J-8-Revoked 

(e) Sign wordings-(1)-Revoked 

<2J Nature of wording. Th'-' I\0ttllnr, 
of any sign should be easily rel\d W'ld 
concise. The sign !>houtd con(am -um 
clent information to be e:u:ih ,lndt:. 
::toed. Tl1e wcrdlng should make a po:-1-
ttve, rather t.hr.n ncga.tlve 1,u,rgrsti,,n anC: 
should be accura u- In fact.. 

(3)-Revoked 

< 4 l B1olog1ca l hazard s1on.~ The bio
logical hazard warning shall be w,ed to 
'1gni!y the actual 01 potentlnl presencl 
or a btohaz11.rd and to identify eq uJp
ment. containers. rooms, matrrials, ex
perimental animals, or combination:; 
thereof, which contain, or are contami
nated with. viable hazardou.s agents. Fer 
the purpose of this subparagraph thr 
term "biolog1cnl hazard," or "blohazard." 
shall include only those Infectious agents 
pre:;entln11 a risk or potential risk t.o the 
well-being or man. 

The symbol design shall be a fluores
<'en t orange or orange-red color. Back
ground color is optional as long as there is 
.sufficient contrast for the symbol to be 
clearly defined. Appropriate wording may 
be used In association with the symbol to 
indicate the nature or identity of the 
hazard, name of indl\'ldual responsible 
for its control, precautionary lnforma
twn, CtC'. l>ut J,l'IC:1 ~ho 111 l~,ls lnf0r1 '•· 
tivn bl' .-uJICfl!'lJ• ,scd , , ll" .,~!uuol. 

[§1910.145{e)(4) amended at 
43 r.R. 49747, October 24, 
1978.) 

(5)-(8)-Revoked 

Fig. J-9-Revoked 

145(e)(2) 

en Accident prevention taus--'1) t.entlal hazards or to caution agaJ 
Scope and purpose <I> Tl1e tai;s are a unsa!e practices. , 

1 temporary means of warning all con- . 
cemed of a hazardous condition, clf'!ec- [§1 CJ ::..o • 1.,.5 ( f) ( 5) ( i) ar.:en,j!:. 
tlve equipment, rndJatlon hazards, etc. at 4 3 f. R. 1.. 97 4 7 Or ~

0
i 

The tags are not to be considered as a 
1 

' - ~ • 

complete warning method, but should ~ 9 7 8 • J 
be used until a posl the means can be <II> All emplol ees should be instruct lit 
employed to el1m1nate the hazard: for that Caution tags indicate a Polll1 
example, a "Do Not Start" tar on power hazard against which proper precaut:c 
equipment shall be used for a few mo- should be ta.ken 
rnent.s or a very short time until the 
switch in the system can be locked out: a 
"Defc ... Uve EqU.:pment" tag ghall be 
placed on a darnareci ladder and Immedi
ate arrangements made for the lfldder to 
be talcen out of service £>nd sent to the 
rep11tr shop. 

<11> The purpo~e or th's parFtgrPph ts 
to est.:ibllsh a set cf ~-eclflcatlons tor 
tags bP.sed on "':'<PCrlence i:nd prc111ows 
uc;e. Thi! tags pre to be used In Industry, 
mPrc.antlle establ!i;hmcnt.,;, or wherever 
such ta~s cen be utilized t.o help pre
vent or.clrit.'ntal lnlury to rer.c:onnc-1. 

(6> Out oJ order tags. Out of Ort 
tags should be used only for the spea 

I 

purpose o! lndlcaUng that a piece 
1 equipment. machinery, etc .. ls out JC 

order and to attempt to use It mll •_.:: 
present a hazard. 

[§191O.l45(f)(6) amendei 
43 r. R. 4971.,7, Octouer ~~- , 
1978 .) 

[§191O.l45(f)ll)(ii) amended 
at 43 F.R. 49747, O~tober 
24, 1978.] 

(7)-Revoked 

Fig. J-10--Revoked 

<Z> Deftnitinns The word •'tag" ns 
u•r d In this parn~rnph refers to a sur
fac,• cus1Jally card, paper, pasteboard, 
or lt'ltne te;:iporary or nonpermanent ma
terial I on v.hi<'~ l<'lters or ma.rkinrs. or 
both. a:)pcar. Thel-e Jett!!r& or markings, 
or both, 11re for wamlni: <cautlonln1tl or 
safety ln~•ructlnn or employees who may 
le exposrd to hll7.ards. They are to be 
affixed to the device in quesUon by atrtng, 
wire, or adhesive. 

•3> Do not start taus. Cl) The stnnd
ard background color for Do Not Stal"t 
tags shall be red. <See Fig. J-10 > 

Clll Letters shall be white or grey or, 
etched, provided that a long lasting and 
sharp contrast results. 

<lit> Do Not Start tngs shall be placed 
in a conspicuous location or shall be 
placed in such a manner that, they effec
tively block the starting mechanism 
wluch would cause hazardous conditions 
shC\Uld the equipment be cnergl1ed. 

14 > Danger tags. c I> Danger t&.g., 
should be used only where an immediate 
hazard exists. There should be no varlo.
Uon In the type of design of tags posted 
or hung to warn of specific dangers. 

[§1910.145(f)(4)(i) amende~ 
at 43 f.R. 49747, October· 
24, 1978.) 

<Ii> All emplo} ees should l>e instructed 
that Denger tags Indicate immediate 
dangc:: and that special precautions are 
necessary. 

(5 > Caution taos Cl> Caution tags 
should be used only to warn against po-

Fig. J-11-Revoked 

Fig. J-12-Revoked 

(8) Biological haZDrd tags. (i}-Revokcd 

CU> The biological Haza.rd tag shall~ 
used to slgnlfy the actual or potenlll 
presence of a blohazard, to ldenlt 
equipment. containers, rooms. materllli 
eJQ>erirnental animals, or comblnatkll 
thereof, which contain or are con&aml ll 
nated with viable hazardous agents Ir 

:'t; 
CUD For the purpo.se of this subpU a,: .... 

agraph the term "blolog1cal huanl i 
shall lnclude only those infectious a,en~ 
presenting a risk or potenUal risk to ~ 
well-being of man. t 

n ~ 

Fig. J-13-Revoked • 

Fig. J-14-Revoked 

Fig. J-IS-Rcvokcd 

§ 1910.146 [Reaerved] 

§ 1910.147 Sourc"e of atandard, . 

The standards in this Subpart J 11t ~\ __ 
derived from the following sources: "Pli1 

Sec. 
1910.1'1 ------

1910.142 ------

1910.148 ------

1910.144 ------

Source 19tc_ 
ANSI Zf.l-1968. Mln11Dua .J 

Requirements for SIii· 
ltatlon ID Places of ... <,, !' 
ployment. Ill, 1· 

ANSI Zf.4-1968, MUIIDIIIII Jldilc 
Requl.rements tor 1111- lbe 
ltatlOD 1D Tempartlf (\1 ,. 
Labor Camps. u 

ANSI Zf.S-11170 MJn.\111119 o 
requl.rementa for,_~ • ~ 
water Carrtage. o.._. - \ Of 
Systems. ~ 

ANSI Z58.l-1987, SaflU ~ 
Oolor Oode for Mtrllllll "-I I 
Phystcau Hazards. I lll4; 
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Source 
Ni ~(a)-(e)-- ANSI Z35.1-1968, Specl

ftcntlons tor Accident 
Prevention Signs and 
ANSI B114.1-1971, 
Slow-Moving Vehicle 
IdentUlcatton Em· 
blem. 

45(!) ___ ANSI Z35.2-1968. Specifi-
cations f o r Accident 
Prevention Taga. 

~ 0.14-8 Standards organizationa. 
111dard and specltlcat1ons of the fol-

■ g organizations have been refer-
■ I in this Subpart J : 
lu can Na tional Standards Institute, 1430 

IM:lway, New York, NY 10018. 
ft aal Association or Plumbing and Me

olcal Officials, 5032 Alhambra. Avenue, 
Angeles, CA 90032. 

• can Society or Agricultural Engineers, 
l Niles Road, Post Office Box 229, St. 
•ph, MI 49085. 

i 0.!49 Effective dates. 
The provisions of this Subpart J 

I become effective on August 27, 1971, 
·, ,t as provided 1n the remalolog 
• p-aphs of this section. 

The following provisions shall be
a: effective on February 15, 1972: 

,.142(b)(2), (b) (6), (b) (7), (d) (6), 
(g), (I) (1) and (2) . 

Notwithstanding anythtng in 
pa Jraph Ca), (b>, or Cd> of this see
d! any provision In any other section. 

ls subpart which contains in itself 
M clflc effective date or time llmltatlon 

become effective on such date or 
apply in accordance with such 

iJ atlon. 
Notwithstanding anything 1n 

• :raph Ca) of this section, If any Ii_. lard in 41 CFR Part 50- 204, other 
~ a national consensus standard 
r1 porated by reference In 50- 204.2 
: 11 • Is or becomes applicable at any 
ii to any employment and place of 
~ oyment, by virtue of the Walsh-

I •y i'ublic Contracts Act. or the Serv-
01 ontract Act of 1965. or the National 
F dation on Arts and Humanities Act 

• 165, any corresponding established 
? ral standard in this Subpart J which 
s: rived from 41 CPR Part 50-204 shall 
Ill become cffectlvE:, and shall be ap
i:i 1ble to such employment and place 
i:: nployment, on the same date. 

,part K-Medical and First Aid 
~ 

i 0.151 Medical services and first 
aid. 
1 The employer shall ensure the 

..., , availability of medical personnel 
r,, dvtce and consultation on matters of 
11d ~health. 

> In the absence of an inftrmary. 
c: !. or hospital in near proxlmlty to 
Iii: ,orkplace which Is used for the treat
• ~ of all injured employees, a person 
oa ersons shat; be adequately trained 
• nder ftrst aid. First aid supplies ap
llD ed by the consulting physician shall 
Ill aadlly available. 

Cc> Where the eyes or body of any 
person may be exposed to injurious cor
rosive materials, suitable facWtles for 
quick drenching or flushing of the eyes 
and body shall be provided within the 
work area for immediate emergency use. 

§ 1910.152 [Reserved] 

§ 1910.153 Sources of standards. 

The standru-d in § 1910.151 is derived 
from 41 CFR 50-204.6. 

Subpart l-Fire Protection 

I 1910.156 Definitions applicable to this 
subpart. 

<a> "Class A fires" are fires in or
dinary combustible materials, such aa 
wood, cloth, paper, and rubber. 

(b) "Class B fires" are fires in flam
mable Uquids, gases, and greases. 

<e> "Class c fires" are fires which 
involve energized electrical equipment 
where the electrical nonconductivity ot 
the extinguishing media Is of importance. 
(When electrical equipment 1s deener
glzed, extinguishers for Class A or B fires 
may be used safely.> 

Cd> "Class D fires" are fires in com
bustible n1etals, such as magnesium,. 
t1tan!wn, zirconium, sodium, and 
potasslwu. 

Ce) ClassJ+lcation of portable flre ex
tinguishers: "Portable fire extinguishers" 
are classified for use on certain classes of 
fires and rated for relative extinguishing 
effectiveness at a temperature of plus 
70° F. by nationally recogn!Zed test
ing laboratories. This ls based upon the 
preceding classification of fires and the 
fire extlngulslunent potentials as deter
mined by flre tests. 

Non:: The classification and rating sys
tem detcrlbed In this section Is that used by 
Underwriters' Laboratories, Inc. and Under
writers Laboratortee ot Canada and la based 
on extinguishing preplanned fl.res of deter
mined size and description aa tollowa: 

(1) Class A rating-Wood and excelsior 
tires e:rcludlng deep-seated conditions. 

(U) Cla:;s B rating-Two-Inch depth 
gasoline ftres In 5quare pans. 

(Ill) Cla:;s O rating-No fl.re teat. Agent 
must be a nonconductor of electricity. 

(Iv) Cl88s D rating-Special tests on 
11pecltlc combustible metal fl.res. 

<f> A "Ught hazard" 1s a situation 
where the amount of combwtlbles or 
flammable liquids present is such that 
fires of small sl.ze may be expected. These 
may include offices. schoolrooms, 
churches, assembly halls, telephone ex
changes, etc. 

<g> An "ordinary hazard" is a situa
tion where the amount of combustibles 
or flammable liquids present Is such that 
fires of moderate size may be expected. 
These may include mercantile storage 
and display, auto showrooms, pnrklng 
garages, light mami!acturing, ware
houses not classified as extra hazard, 
school shop areas, etc. 

<h) An "extra hazard" Is a 8ltuatlon 
where the amount of con1bustlbles or 

flammable Uquids present ls such that 
fires of severe magnitude may be ex
pected. These may include woodwork
ing, auto repair, aircraft servicing, ware
houses with. high-piled (14 feet or 
higher> combustibles, and processes such 
as flammable Uquid handllng, painting, 
dipptng, etc. 

(1) Sprinkler system: A "sprinkler 
system," for fire protection p\ll'Poses, is 
an integrated system of underground 
and overhead piping designed in accord
ance with fire protection engineering_ 
standards. The system Includes a suit
able water supply, such as a gravity 
tank, fire pump, reservoir, or pressure 
tank and/or connection by underground 
piping to a city main. The portion of the 
sprinkler system above ground ls a net
work of specially sized or hydraulically 
designed piping installed in a bU1ld1ng, 
structure or area, generally overhead, 
and to which sprinklers are connected 
in a systematic pattern. The system in
cludes a controlling valve and a device 
for actuating an alarm when the system 
1s in operation. The system 1s usually 
activated by heat from a fire and dis
charges water over the fire area. 

NO'rll:: The design and tnstallatlon ol 
water 8Upply faollltles such as gravity tanks, 
fire pumps, reservoirs, or pressure tanks, and 
underground piping are covered by NFPA 
Standards No. 22-1970, Water Tanks For 
Private Fire Protection; No..20-1970, Instl\lla
tlon of Centrifugal Fire Pumps and No. 
24-1970, Outside PTotectton. 

CJ) Sprinkler alarnlS: A "sprinkler 
alarm" unit 1s an assembly of apparatus 
approved for the service and so con
structed and installed that any flow of 
water from a sprinkler system equal to 
or greater than that from a single auto
matic sprinkler will result in an audible 
alarm signal on the premises. 

Ck) Class of service-standpipe SYS
terns: "Standpipe systems" are grouped 
into three general classes of service for 
the intended used in the extinguisbrncn t 
of ftre. 

<l) Class I : For use by fl.re depart
men ts and those trained In hancUing 
hea.vy fl.re streams C2 ½-inch hose) . 

<2) Class II : For use primarily by the 
building occupants until the arrival of 
the fire department Csmoll hose). 

C3) Class Ill: For use by either fire 
departments and those trained in han
dling heavy hose streams or by the build
ing occupants. 

(I> Class I service: "Class I service" 
ts " standpipe system capable of fur
nishing the effective fire streruns re
quired during the more ndvenced stages 
of fire on the inside of bulldlngs or for 
Cl\POSUre fire. 

(m) Class II service: •·c1ass II service" 
is a standpipe system which affords a 
ready means !or the control of incipient 
fires by the occupants of buildings dur
ing working hours and by watchmen 
and those present during the night time 
and holidays. 

en) Class III service: "Class III serv
ice" Is a standpipe system capable of 
·furnishing the effective fire streams re• 
quired during the more advanced s tages 

156(n) 
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of fire on the inside of buildings as well 
as providing a readY means for the con
trol or fires by the occupants of the 
building. 

<o> Standpipe systems: "Standpipe 
systems" are usually of the !ollowlng 
types: 

<l> A wet standpipe system having a 
supply valve open and water pressure 
maintained at all times. 

<2> A standpipe system so arranged 
through the use or approved devices as 
to admit water to the system automat
ically by opening a hose valve. 

C3l A standpipe system arranged to 
admit water to the system through man
ual operation of approved remote control 
devices located at each hose station. 

14) Dry standpipe having no perma
nent water supply. 
See also paragraph <kl of this section. 

<p> Type I storage. •·Type I storage" 
Is that m which combustible commodities 
or noncombustible commodities Involv
ing combustible packaging or storage aids 
are stored over 15 feet but not more than 
21 feet high in solid piles or over 12 feet 
but not more than 21 feet high in piles 
that cont.am horl1,0ntal channell:i. Minor 
quantities of commodities of hazard 
greater than ordinary combustibles may 
be included without affecting this gen
eral classification 

1q I Type II storage "Tyne JI storage" 
I!< that In which combustible commodities 
or noncombustible commodities Involv
ing c-omhustible packaging ot sl()rage 
aids ar~ stored not o\·er 15 fert htr.-h In 
l:iOlid µ1les or not over 12 feet high In 
piles that contain horizontal channels 
Mmor quantities of commodit il•s ol haz
ard grc:iter than ordl nary combu• ltbles 
mny he included without affecting this 
general classification. 

<r1 Ty1Je III storage. ··Type III stor
age·· 1s th11t m winch the stored commodi
ties. packaglni:t. and storage aids are non
combusUble or contain only a small con
centration of combustibles which arc 
incapable o! producing a fire that would 
cause appreciable damage to the com
modities stored or to noncombustible 
wall, floor or roof construction. Ordinary 
combustible commodities In completely 

Such smaller extinguishers shall n 
be used to meet lhe requirements or par, 

shall be maintained In a fully charged 
and operable condition, and kept In their 
designated places at all times when they 
are not being used. 

graph 1c> 121 <ll of this section. IP, 
<Ill I F.xtlngulsl,ers for protection 

Class B hazards shall be selected fro 
the following · bromotrlfluoromethJn 
carbon dioxide, dry chemical. foar 
loaded stream. and multipl..U1)0Se dJ 
chemical Extinguishers with r~tin,s le 
than 1-B shall not be considered In di 

<2> Location. Extinguishers shall be 
conspicuously located where they will be 
readily accessible and Immediately avail 
able In the event of fire. They shall be 
located along normal paths of travel 

<31 Markfng of location. Extinguishers 
shall not be obstructed or obscured from 
view. In large rooms, and In certain loca
tions where visual obstiucllon cannot be 
completely avoided, means shnll be 
provided to lnhlcate the location 
and Intended use of extinguishers 
conspicuously 

<41 Marking of extinguishers. I! ex
tinguishers Intended for different classes 
of fire are grouped. their Intended use 
shall be marked consplruo11!-IY to Insure 
choice of the proper extinguisher Rt the 
time of a fl re 

(S)-(8)-Revoked 

termining su:~a!Jility. 
<iv I Extinguishers for protection 1 

Cla!'S C ha,.ardi: ~ha11 be selected from It 
following: bromolrifluoromethane, CII 
bon dioxide, dry chemical. and mu!• 
purpo~e dry chemical. 

NOTE Carbon dioxide extinguishers equl1 
p~ with mctsl noms are not considered a 
for uar on !'res In energized eleclrlcal eqw1 ,_ 
ment and. therefore. are not classl11ed I 
U<C on Cius C hn.zard~ 

<v 1 Extinguishers and extlngulshln 
a gen t.o; ! or the protection of Cius I 
ha7.ards shall be of types approve<! fl)fll! 
on the specific combustible-metal haul'( 

<9> Temperature ran9e Extinguishers (c> Distribution of portable {lrt ti 
shall be su!table for use within a tern- ttnguislters-Cl l General. (i) The mun 
perature range of at least plus 40' to ber of fire extinguishers needed to pro 

1 120• Fu.hrenhelt. tect a property shall be determined , 
<10> Extreme temperature e.rpo!ure. prescribed herein, considering the 11tt1 

When extlngul~hers are Installed in lo- and arrangement of the building or oc 
cations subjected to temperatures outside cupancy. the severity of the hazard. tlll 
the range prescribed In this subparl\- anticipated classes or fires, and the dli 
grl\ph, they shall be of a type approved lances to be traveled to reach exUn 
or listed for the temperature to which gulshers. 
thev will be exposed, or placed In an en- (n) Fire e)(ltnguishers shall be provided fo 
closure capable of maintaining the tern- the protection of the occupancy hazards eoo 
perature within the range prescribed in iained iherem. 
this subparagraph. 

Cb> Selection of eztfnquishera-(1> [ §1910 . 15 7 ( c) ( 1) ( ii) amend~ 
Gen~al. 'Ibe selection of exttngutshen; at 43 FR 49749 , October 21+ . 
for a given situation w1ll depend UPOn the 1978 . J 
character of the fires antlclpated, t.be 
construction and occupancy of the 1nd1- (iii)-Revoked 
vidual property, the vehicle or hazard to 

l 

be protected, ambient-temperature con
ditions, and other factors . 'Ibe number 
o1 extinguishers required shall be deter
m.lned by reference to paragraph <c> of 
this section. Approved fire ext.lngui&bers 
abe.ll be used to meet the requirement.,; 
of th1a section. 

Clv) Occupancy hazard prot.ect.lOll 
shall be provided by fire extingulshtn ~
suitable for such Class A, B, C, or D llrt , 
potentials as may be present. ~ '-

(v)-Revoked 

sealed noncombustible containers may [ § 910 157 (h) ( 1 ) d d t <vi> Combustible buildings having 111 
quality In this classlflcatton. General 1 • amen e a occupancy hazard subject to Clus II. 
commodity storage that Is sublect to fre- 38 FR 19030, effective August and/or Class c fires, shall have a stand· 
Quent changing and storage of combust- 17 197 3 ] ard complement o! Class A fire extin· 
Ible packaglnir and storage aids Is ex- ' • guishers as required by Table lrl 
eluded from this category. for building protection, plus additional bl 

Cs) "Approved"': '"Approved"' means <2> Selection by hazard. en Extln- Class B and/or Class C extingulshrrs. loter 
listed or approved by: < l l At least one gulshers shall be selected for the specific Where fire extinguishers rave more than 
of the following nationally recognized class or classes of hazards to be protected one letter classification csuch as 2-A ~ 
testing laboratories : Factory Mutual En- 1n accordance with the following para- 2v-B:Cl. they may be considered LO 0~ 
gtneerlng Corp.; Underwriters· Labora- graphs. satisfy the requirements of each lctltl Oli!f 
tortes, Inc., or (2) Federal agencies such <1l> Extinguishers for protecting Class class. 1illl 
as Bureau of Mines. Department of the A hazards shall be selected from among <viii Rooms or areas shall be gradrd. It 111:; 
Interior : Department of Transportation; the following : foam. loaded stream, mul- gent'rally ns light hazard, ordinary htr; ' ~ 
or U.S. Coast Guard, which Issue approv- Upurpose dry chemical, and water types. ard. or extra hazard. Limited areas o, 
als for such equipment. Certain smaller extinguishers which are greater or lesser hazard shall be pn>· 

PORTABLE FIRE SUPPRESSION r:QUlPMENT 

§ 1910.1S7 Portoble fire ex1ing11isher9. 

(a) General requlrements-<1 > Oper
able condition. Portable extinguishers 

156(0) 

charged with multlpurpooe dry chemical tect.ed as required. 11, 
are rated on Class B and Class C fires. <2> Fire extinguisher size and plact· • ~ 
but have Insufficient eltectlvPness to earn· ment for Class A hazards. <I > Minimal 1141 t 
the minimum 1- A rating even though sizes of fire extinguishers tor the ltsttd • 
they have value ln extinguishing smaller grades of haZllrd shall be provided OIi 
Class A fires. the basts of Table L-1. ExtlngulshtN .Sn~ 
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I be located so that the maximum 
el distances shall not exceed those 
lfled In Table L-1. 
) 'I1le protection requirements spec

I in Table L-1 may be fulfilled by 
• ral extingUlshers of lower ratings 

>rdinery or extrahazard occupancies. 
U) Where the floor area of a build
ls less than that speclfled in Table 

I at least one extinguisher of the mini-
■ 1 size recommended shall be provided. 

vi 'I1le protection requirements may 
ulfllled with extinguishers of higher 
ng provided th~ travel distance to 
1 larger extinguishers shall not ex
! 75 Ceet. 

T.\RLE L-1 

,. Mn,lm111n 
Ar,,as to bA pro~t~d J>& 

cxllngulsher 
rnu•u tniv.-1 
11111,-, diSw11r,•s J,lghl Ordinary Ex•ra 
In~ le> u• h.i,.ard hn1.nrd hnzud 
~r, , tlo~nl•he~ occnp&ncy occupon~Y occupnn• 
'I',.., ,l~tll (squnn, (squnre C> (sqwu& 

le<itl loel) le~t) 

;; 3. 000 i:-011, I Note I 

I 
75 <,, tXJO 3,000 Note l 

: 7li 9. 000 •• 500 3, 000 
• . 7,\ ll. 250 6,000 4,000 

~ ••• . . • 75 11, 2!,() 9, 000 6, 000 

n . I. 1'ol ~rm!tt~d ~,ccpt a.s speolncd In S11b
•1 UII (Ill ol this suupGr'.ll(l'upb. 

,l Fire extinguisher size and place
t for Class B fires other than for 
in flammable liquids of appreciable 

'h <il Minimal sizes of fire extin
hers for the listed grades of hazard 
l be provided on the basis of Table 

Extinguishers shall be located so 
• the maximum travel distances shall 
l.'xceed those specified in Table L-2. 

TyJ>O of baulrd 

TilU: I,-2 

Basic 
mlnlmum 

ut.l.ngubhor 
rating 

Morunwn 
travel 

cfutance to 
ulini;:ubb&B 

(feet) 

provided on the basls or one uumerical 
unit of Class B extinguishing potential 
per square foot of flammable liquid sur
face of the largest tank hazard within 
the area. 

NoTE: Appreciable depth ls defined as a 
depth of a liquid greater than one-quarter 
Inch. 

<U> Two or more extinguishers of 
lower ratings except !or fo~ extin
gUishers, shall not be used in lieu of the 
extinguisher required for the largest 
tank. Up to three foam extinguishers 
may be used to fulfill these requirements. 

<Ill) Scattered or widely separated 
ha~rds shall be individually protected if 
the specified travel distances in subdivi
sions <i> and <iii) of subparagraph (3) 
of this paragraph <ci are exc~ded. 
Likewise, extinguishers in the proximity 
of a hazard shall be carefully located so 
as to be accessible in the presence of a 
fire without widue danger to the 
operator. 

<S> Fire extinguisher size and place
ment for Class C hazards. < i> Extinguish
ers with Class C ratings shall be re
quired where energized electrical equip
ment may be encountered which wouid 
require a nonconducting extinguishing 
media. This will include fire either di
rectly involving or surrounding electrical 
equipment. Since the fire itself is a Class 
A or Class B hazard the extinguishers 
are sized and located on the basis of 
the anticipated Class A or B hazard. 

(dl Inspection. maintenance, and hy
drostatic tests-<1 > General. (i) The 
employer shall be responsible for such 
inspection, maintenance, and testing. 

<il> For details of conducting needed 
inspections. proper maintenance oper
ations, 0nd required tests. see NFPA No. 
IOA-1970, Maintenance and Use of Port
able Fire Extinguishers. 

Clv> Each extinguisher shall have a 
durable tag securely a ,tached t show the 
malntenancl' or recl':.arge date and the 
!n1t1nls or signature of the person who 
performs this service. 

c 4 l Hydrostatic tests. <D If, at any 
time, an extinguisher shows evidence of 
corrosion or mechanical injury, it shall 
be subJccted to a hydrostatic pressure 
test, or replaced. 

<ii) For e'valuatlng the condition of 
~xtingulsher cylinders made to Depart
ment of Transportation specifications 
ccr. 49 CFR Chapter n. see the Standard 
!or Visual Inspection of Compressed Gas 
Cylinders <CGA C-6>, published by the 
Compressed Gas Association, 500 Fifth 
Avenue, New York, NY 10036. 

<iii> At intervals not exceeding those 
specified in Table L-3 and subdivision 
<iv> of this subparagraph, extinguishers 
shall be hydrostatically tested. The first 
hydrostatic retest may be conducted be
tween the fifth and sixth years for those 
with a designated test interval of 5 years. 

TA'SLZ L-3 

BTt>llOSTAnc TSSl' JNTEBVAL FOll srrINatlISBBU 

Tut 
ffl~ 

Eztinguf.sh.er t,n,e llflaT 
Soda-acid-------------------------- 6 
C&rtrldge-operated water andfor antt-

treeze ----,-----------------------Stored-premure water and/or anu-
freeze----------------------------Wetting agent _____________________ _ 

1"oam ------------------------------Loaded 15tream _____________________ _ 

Dry chemical e:rttngutshers with stain
less steel abells or aoldered-bn.ss 
shells----------------------------Carbon dlox1da e:rtlngul.sbers ________ _ 

Dry chemical eirtlngulshers wtth 
brazed-brass shells, mild-steel shells or aluminum shells _______________ _ 

Bromotrlftuoromethane ____________ _ 
Ory powder extlngulSbers tor m ~tal 

nres -----------------------------

6 

5 
5 
6 

5 
5 

12 
12 

12 

Non: Cylinders under Jurbdtctton of the 
(2) Inspection. (l) Extinguishers shall U.S. Department of Transportation (formerly 

t................... ~I 60 be inspected monthly, or at more fre- Interstate Commerce Commission) may re-
~::::::::::::::: 12B :g quent Intervals when circumstances re- qutre bydrostattc testing at more frequent 
--------------- quire, to insure they are in their desig- periods. 
,n:, Whore t~ section can, lor minimum oxtln• 
,er rattop ot t--B, 8-B, or 12--B, the requirements 
be md by &x1311nt1 oxUnculsb&n of multtple foam 
aubhen as allowed bf perogTapb (c) (3)(11) of tbb ,n. Bowevor, U a single exttogubb11r mus~ be pur• 
,d lo fulJIU such requlrmnents, the no~t bJaber rating 
be used. 

11) Two or more extinguishers of 
er rating, except for foam exttn
;hers, shRll not be used to fulflll the 

• tection requirements of Table L-2. Up 
hree roam extinguishers may be used 
ulflll these requirements. 
Ill> 'I1le protection requirements may 
CUlfllled with extingUlshers of higher 

. ngs proV!ded the travel distance to 
h larger extinguishers shall not ex
:150 feet. 

nated places, to insure they have not[Table L-3 amended effective 
been actuated or tampered with, and to ' 
detect any obvious physical damage, cor-January 9 , 1974, to extend 
rosion, or other lmpainnent.s. the test interval for alumi-

<11> Any extinguishers showing defect:num shell extinguishers from 
~~~k~e given a complete maintenance5 t _o 12 years ( 39 F . R. 1437 ). J 

. 
(3) Maintenance. (i) At regular in

tervals, not more than 1 year apart, or 
when specifically indicated by an in
spection, extinguishers shall be thor
oughly examined and/ or recharged or 
repaired to insure operabillty and safety; 
or replaced as needed . 

<iv> Nitrogen cyllnders <or other cyl
inders used for lnert-gas storage), such 
as found on wheeled extinguishers, shall 
be tested at a 5-year interval. 

4 > Ftre extinguisher size and place
nt for Class B fires in flammable liq
$ of appreciable depth. <i> For flam
ble llquld hazards of appreciable 
>th <Class Bl, such as in dip or quench 
,ks, Class B fire extingUlshers shall be 

<il> ExtingUishcrs removed from the 
premises to be recharged shall be re
placed by spare extinguishers during the 
period they are gone. 

<ill) Pails or drums of powder-extin
guishing ni:ents for scoop or shovel ap
plication t.o melt\! fires shall be kept full 
at nil times. 

Cv> On those extlng-.J.ishers which are 
equipped with a shutoff nozzle at the 
outlet end of the hose, a hydrostatic test 
shall be performed on the hose with its 
couplings <but without the dlscbarge 
nozzle) at the test interval specU\ed for 
the unit on which the h05e ts installed. 

<vt> The tel;t pressure for dry chemical 
and drY powder hose assemblies requir
ing a hydrostatic test shall be at a test 
pressure of 300 pounds per square inch 
for a I-minute period. Carbon dloxtde 

157(d)(4) 
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hose assemblies requ.lring a hydrootatic 
test shall be at test pressure of 1,250 
p.s.1. for a 1-rninute period. 

(vii> Hydrostatic tests are not re
•'.luired on ftre pails, pwnp-t.ype water 
and/ or antifreeze extingul.shers., and 
factory-sealed cllspo.sable <nonreftllab~> 
containers. I! such an extinguisher or 
water pall shows evidence of corrosion 
or mechanical lnJury, it may be unsafe 
or unsuitable !or further use and shall 
be replaced with a new unit. 

<vlli> The hydrostatic test date shall 
be record.?<! on a record tag of metal or 
equally durable material. or a suitable 
metallized decal which shall be affixed 
<by a heatless process> to the shell of 
an extinguisher which favorably passes 
the hydrost.Atlc test. The record tag 
shall contain the following Information : 
Date of test. test pressure. an<! name 
or init!als of person or agency making 
thf• test. 

(ix) For extinguishers subjected to an 
original factory test. pressure of 350 p.s.1. 
or greater, the test. pressure shall be 75 
percent of the factory test pressure cas 
not.Pd on the extinguisher nameplate>, 
but In no c:.se Jess than 300 p .s.l., see 
Table L-4. For extinguishers subjected to 
an orlgtnal factory test pressure of less 
than 350 p.s 1., the test pressure shall 
be 75 percent of the factory test pressure; 
see Table L-4. Pressure shall be applied 
at a rate of risf' to reach the test pres
sure In approximately 1 minute. and the 
pressure shall be held for 1 minute, after 
which It shall be released. 

ITTOIIOSTATIC Tt:"T Plll!:.-.SUltt: llt:QlllRP.IIENTS-1<O >1-11"1: 
:rnELl.3. SR£1.L• NOT $f'E.(l1'1ED rM v.s. oErA RT• 

ME.NT nr T'IU~"t''POI\TAnON REOUtA T rON"S. 
(TOR If£ II L T ll<TE!l:ITA TC OOMMEIICE OOMMl~ION) 

E1llni;uJsher lYI>' 

All dry chemical and 
dry poWdtr 

Foam-500 p., I. 
rectory mst. 

Fo:lm-3.'IO P-'·I. 
factory test. 

S<>d~•ac1d-&10 p.s I. 
rectory 1..-t. 

Soda.;icld-350 p .s.l. 
fllClOry t,\$1. 

~l<>red•prt$$Ure or 
cartr1df:e-i>pel'l't•d 
wai.er-typr (includ• 
Ing anlltro,u, and 
loeded-1lroam). 

Or11linal Require, 
(ncton• ~st hydrost.atlc test 

prrs.•uro pressure 

400 p .s I or 
~rf'Aler 

~P-•I. 
below 35C 
p.s.l. 

500 

75% of rectory 
te.~t pr,..ssure 

300 p4-I. 
75"'. or facwry 

lesl pressw-, 
375. 

350 ........... . 300. 

500 ••••••••... 375. 

350 ••.. • ••••••• 300 

400 p.s.l. or 
groater. 

3.»-JWp-<.I. 
below 350. 

75% or fa<:to, 
leslpnmw 

800 P-'-1. 
i5% of fa<:l<>r 

~tpressu 

<x> Carbon dioxide exUngutshe1·s. 
nitrogen cylinders, and other cylinders or 
cartridges used for the storage of Inert, 
compressed gases shill! be hydrostatically 
tested in accordance with U1e require
ment.-. of the U.S. Depar tment o! T1:a11.s
portatlon < Connerly Interstate Commerce 
Commission>: see 49 CFR Part-. 171- 190 

<xi> Extinguisher shells. cartlrldges, or 
cylinders which show leakage or perma
nent distortion In excess of specified 
limits, or which rupture, shall be removed 
from service. 

158(a)(l) 

§ 1910.1S8 S1and1,ipt' und l,oM- sy,tem,. 

<a l General requi,emeuts- <1> AppU
cation. Where st&ndvh.1e aJ1d hose sys

. terns are provided they shall meet the 
design requirements or the National Fire 
Protection Association's Standard for the 
Installation or Standpipe and Hose Sys
tems NFPA 14-1970 uud the requ1rement.s 
or this secUon. 

(2> Closets and cabinets. Closets and 
cabinets \L'ied to contain fla ,. hose shall 
be or :..ufflelent size to permit tht: Installa
tion or the necessary equlpnll·nt at hose 
st.atlons, and so designed as not to In
terfere with the prompt handling or the 
hose a nd equipment nt time of fire. Thf'Y 
shall be used for flrr e1.1uipment only. 

<3> l 1r ot ection of stundp1pc:l. Stand
plprs shall be so hx·atcd th:it they are 
µrote<-ted aitainst mcchantc;il and firr 
damage. 

<b> H<»e outlets-<1 > Location of 
holle. (I> Hose ouiiets shall be within 
easy reach of a person s tanding on the 
floor and In no case shall be over 6 feet 
from U1e floor. Hose staUons shall be 
located conspicuously within the immedi
ate area ar.d where not. ltkely to be ob
structed. Hose may be located at one 
side of the st&ndplpe and supplted by 
short lateral connections to t.he standJ)lpe 
where necessary to avoid obstructions. 

<ll> For Class m service, the outlets 
!or large hose shall be located In a staJr
way enclosure, and !or small hose t.be 
outlets shall be located In the corridor 
or space adjacent to the stairway 
enclosure. 

(2) Hose connections. (i)-Revokcd 

<11> Stant.lplpes !or Class n service 
shall be p1 ovaded with 11 :t•tnch hose con
nections on each floor. 

CUI) Standpipes for Class rn service 
shall b· )Jrnvided with both a 2 1,~-lnch 
and l ½-ln<·h hose cot1111.,-ctlon on each 
floor. The hose connections may • be 
through oue 21'2-lnch hose valve and an 
easily rernovable 21/2 -inch by 1 •,-Inch 
adapter. 

< 3 > Hose. Each hose outlet provided for 
the use of building occupants <Class II 
and III services) shall be equipped with 
approved small fire hose attached and 
ready for use. The maximum total length 
of unlined hose shall be 75 feet. The 
maximum total length of lined hose shall 
be 100 feet. 

(4 l Hose racks or reels. Each station 
provided . with small hose shall be 
equipped with an approved r ack, or an 
approved reel. securely fastened in posi
tion; provided, that an employei; may 
continue to use a reel acquired prior to 
May 20. 1974, even though It Is not ap
proved. so long as It Is in good working 
condition. 

[§1910 . 158(b)(3) and (4) 
amended at 39 F . R. 6110 , 
February 19, 1974 . ] 

(5) Hose valves. (I) An approved ho.c;e 
valve shall be provided at each outlet 
for attachment ot hose. 

(ll) Where the static pressure at a· 
standpipe outlet for small hose excetlJ 
100 pounds per square inch, an appror l 
device shall be Installed at. the ouUet · 
r educe the pressure so that. the nom 
pressure will be approximately 80 poundl 
per square Inch. rt:lt< 

Non: Pressure reducera are n ot requtr l ICrJ 
on standpipe outlets for 2 ½ -lncb. boae be- !S:Jl\ 
cause it 18 a.ssumed 2½-tncb hoee 1l'1ll bl 13 I 
a ttached only when the pe1110na likely to ~ 
tt are trained tn handling large streams. !flla 

(Iii) Nation al (American> Stands:~ 
Fire Hose Coupling Screw Thread~ 6ha , Fill 
be used whenever they will flt exist~ 
equipment; see S tandard for Scrn ~in 
Threads Gaskets for Fire Hose COIi· 
plings, NFPA No. 194-1968. bJ-l 

<6l Nozzles. Nozzles shall be of an £1>" , 
proved type. Size of nozZles for [,!Jllli 
hose shall be not larger than one-h!!!. 

tit:~ inch. 
(7) Dry standpi1)c identification. Et,h ~r.• 

hose connection on dry standpipes s.~ali l I 
be provided with a conspicuous, durablt. Prt 
and permanently legible sign readlDJ ~ t: 
"Dry Standpipe for Fire Department Use t r~ 
Only." e rl 

(c) Water supp/ies-(1)-Revokcd 

<2> M immum suppl11 for Clas~ II ,err• 
ice. The minimum supply for Class II 
service shall be sufficient to provide It' 
gallons per minute for n pPrlorl of at lea!' 
thirty <30> minutes. The supply shall Ill 
sufficient to maintain a residual pressutt 
of 65 pounds per square inch at the IOi>" 
most outlet of each standpipe <includlr 
the roof outlet> with 100 gallons ff' 
minute flowing. 

<3) Minimum supply for Cla , II! 
service. The minimum supply fo• C'l.l.ll 
III service shall be thr same es f< r Clas 
I sen'ice. 

(4)- Rcvoked 

, d l Tc.~ts and maintenance - • 
T ests. All new s,·stems Including ya-d 
piping shall be tested hydrostatlcalh' ' 
not less than 200 pounds per SQtlll't 
Inch pressu!·e for 2 hours. or at 50 p0und 
per square inch In excess of the normal 
pressure when the normal pressure ls I 
excess of 150 pounds prr square inch. 

<2l Periodic inspcc!ion. <ll The tan\'.s 
shall be kept properly filled. nnd whelf 
pressure tanks are employed. a prc;.su/'! 
or at least 75 pounds per square In, 
shall be maintained at all times. 

Non: For further details. sec Stand&:l 
for Water T1mks (or Private Fire Prottt'.I~ 
NFPA No. 22-1970. 

<IP The valves in the main connt(• 
tion to the. automatic sources of waV.1 

supply shall be open at all times. Tit 
hose valves should be frequently exam 
ined to see that they are tight . 

NoTt: For further details, see Core or r.r1 

Hose, NFPA No 108 1969. 

FIXED FIRE SUPPRESSION EQUI P71t£NT 

§ 1910.159 Automnlic , prinklcr s,•1cn1~ 

<a> General r equirements-<l > Dt· 
sigri. When automatic sprinkler systtnU 
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rovlded they shall meet design re
nents of the National Fire Protec

:.&ll -\ssociatlon's Standard for the In
tlon of Sprinkler Systems NFP A 
1-1969 and the requirements of this 
n. 

Standard must be properly maintained 
for efficient service. The employer is re
sponsible for the condition or his sprin
kler system and must use due diligence In 
keeping the system in good operating 
condition. 

dltion but also to indicate the probable 
continuance or that condition until the 
next Inspection. Attention at this Inspec
tion shall be given to any extension ot 
the hazard protected by the system. 

(iii)-Revokcd 
Water supply. Every automatic 

der system shall have at least one 
1atlc water supply of adequate 
ue, capacity and reliability. 

<e> Sprinkler head clearance-<1> 
Type I storage. CleRrance of at least 36 Civ) Between the regular annual in-
Jnches shall be maintained between spection or tests, the system shall be 
sprinkler deflectors and top ot storage inspected visually or otherwise by com
to reduce the possibility of obstruction petent personnel, following a predeter
to the distribution of water. 

Fire department con11ectfon. A 
-ctlon through which a flre depart-

• can pump water Into the sprinkler 
n makes a desirable auxiliary sup

pll "or this purpose, one or more flre 
dill tment connections shall be pro

in all cases. 

(2) Type II storage. Clearance ot at mined schedule. 
least 18 inches shall be maintained be- [ § 1910 160 ( c) ( 1) (iv) amended 
tween sprinkler deflectors and top or • 
storage to reduce the possibility or at 3 8 FR 1903 0, effective Au-
obstructlon to the distribution ot water. gust 17 197 3 .] 

(3> T11pe III storage. In sprinklered ' 
-Revoked buildings, at least 18 inches clearance 

between sprinkler deflectors and top ot 
storage shall be maintained. Sprinkler alarms-<1> General. (I) 

•flow alarms shall be provided on 
rinkler lnst.allatlons. § 1910.160 Fixed dry chemical extln• 

An alarm unit shall include an guishing systems. 
us:J vect mechanical alarm. horn, or (a) General requirements-Cl> De-

• or an approved weatherproof elec- sign. When dry chemical extinguishing 
r- ong, bell. horn, or siren on the out- systems are provided they shall meet 
• :,t the building or approved elec- the design requirements ot the National 
r ongs, bells, horns, or sirens inside Fire Protection Association's "Standard 
I'll uildlng, or a combination of such tor Dry Chemical Extinguishing Sys-
11! ~- terns" NFPA No. 1'1-1969 and the re

) All alarm apparatus shall be so qutrements or this section. 
•d and Installed that all parts are <2) Safety requlrements. Where there 

• ,y accessible for Inspection, removal. ts a possibility that personnel may be 
■ repair, and shall be substant1allY exposed to a dry chemical discharge, 
~ ,rted. Outdoor mechanical or elec- suitable safeguards shall be provided to 
■ Uy operated bells shall be of weath- insure prompt evacuation of such loca

• ,of and guarded type. On each alarm tlons, and also to provide means for 
.■ t valve used under conditions of prompt rescue ot any trapped personnel. 
~ ble water pressure, a retarding de-
t::I shall be installed. Suitable valves <b> Alarms and indicators-<1) Gen-

be provided In the connections to eral. Alarms and/or indicators are used 
~ ding chambers, to permit repair· or to indicate the operation of the system, 
tE! val without shutting off sprinklers: haze.rd to personnel, or failure of any 
I: valves shall be so arranged that supervised device or equipment. The de

may be locked or sealed In the open vices may be a.udible or visual. The ty·pe, 
• Ion. 

Water/low detecting thvices. (I) number, and location ot the devices shall 
r"' 1larm apparatus for a wet-pipe sy~- be such that their purpose is satls!ac
e ,hall consist of an approved alarm tortly accomplished. 
·• ;valveorotherapprovedwater flow[~ 1910.l60(b)(l) amended at 

t!~fac~:::e;!~~:~h ~hegl~:c~38 FF 19030, effective August 
n. 17, 1973.] 
' The alarm apparatus for a dry- (2) Operation alarm. (i) An alarm or 

ii svstem shall consist or approved Indicator shall be provided to show that 
JI 11 attachments to the dry-pipe valve. the system has operated, that personnel 

1 a dry-pipe valve Is located on the response may be needed, and that the 
Ji m side of an alarm valve, the actu- system should be charged. 
>J · device of the alarms for the dry- (11) Alarms indicating tatlure.ot superd valve may be connected to the vised devices or equipment shall give 

ns on the wet-pipe svstem. prompt and positive Indication of any 
W n The alarm aoparatus for preac- failure and shall be dlstlnctlve from 

and deluRe systems shall consist of alarms indicating operation or hazardous 
11 oved electric alarm attachments, conditions. 
\ • 1ted by a. thermostatic system inde-

' entlv of flow of water in the system. 
., 1 Dratm. Drains from alarm devices 
• be so arranged that there will be 
,. an1ter or freezing. and so that there 
"-' Je no overflowing at the alarm appa
N ,. at domestic connections or else
.,_, ·e with the sprinkler drains wide 

! and under pressure. 

Maintenance of sprinkler system : 
rlnkler system installed under this 

(c> Inspectton and maintenance-Cl) 
Inspection and tests. <D At least annu
ally, all dry chemical systems including 
alarms, shutdowns, and other associated 
equipment, shall be thorough)y Inspected 
and checked ror proper operation by a 
competent inspector. 

( 11) The purpose or the inspection and 
testing prescribed by paragraph <c> or 
this section shall be not only to insure 
that th~ system is in ruu operating con-

Cv) At least semiannually, all expellant 
gas containers shall be checked by pres
sure or weight against the required 
minimums. 

(vi) At least semiannually, all stored 
pressure dry chemical containers shall 
be checked by pressure and weight 
against the required minimums. 

(vii) Except for stored pressure sys
tems, at lea.st annually the dry chemical 
in the system storage container shall be 
sampled from the top center and al&o 
near the wall to determine the existence 
ot lumps harder than wlll be friable when 
dropped trom a height of 4 inches. 

(2) 1',faintenance. <I) These ftxed dry 
chemical systems shall be maintained in 
full operating condition at all times. Use, 
impairment, and restoration or this pro
tection shall be reported promptly to the 
employer. 

CU> Any troubles or impairments shall 
be corrected at once by competent 
personnel. 

§ 1910.161 Carbon dioxide extinguish
ing systems. 

Ca) General requirements-<1) Design. 
When carbon dioxide extinguishing sys
tems are provided they shall meet the 
design requirements of the National Fire 
Protection Associatlon;s "Standard on 
Carbon Dioxide Extinguishing Systems" 
NFPA No. 12-1968 and the requirements 
ot this section. 

(2) Safety requirements. In any use ot 
carbon d.loxide where there is a possi
bility that employees may be trapped in, 
or enter into atmospheres mad~ hazard
ous by a carbon dioxide discharge, suit
able safeguards shall be provided to in
sure prompt evacuation of and to prevent 
entry into such atmospheres and also to 
provide means for prompt rescue of any 
trapped personnel. Such safety items as 
personnel trainlng, warning signs, dis
charge alarms. predlscharge alarms. and 
breathing apparatus shall be considered. 

<b> Inspection and matntenance-(1> 
Inspection and tests. Cl) At least annu
ally. all carbon dioxide systems shall be 
thoroughly inspected and tested ror 
proper operation by a competent engi
neer or Inspector. 

(ii) The goal of this Inspection and 
testing shall be not only to Insure that 
the system ls In full operating condition 
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but shall indicate the probable continu
ance of that condition until the next• 
inspection. 

(iii> Suitable discharge tests shall be 
made when any Inspection Indicates 
their advisability. 

<iv> Between the regular service con
tract inspection or tests, the system shall 
be Inspected visually or otherwise by 
competent personnel, following a sched
ule. 

(v) At least semiannually, all high 
pressure cylinders shall be weighed. If, 
at any time, a container shows a loss 
In net content of more than 10 percent, 
it shall be refilled or replaced. 

(vD If, at any time. a low pressure 
container shows a loss of more than 10 
percent, it shall be refilled, unless the 
minimum gas requirements are still 
provided. 

<2> Maintenance. (i) These carbon 
dioxide systems shall 'oe maintained In 
full operating condition at all times. 

<ii> Any troubles or Impairments shall 
be corrected at once by competent 
personnel. 

§ 1910.162 Other special fixed extin. 
guishing systems. [Reserved] 

OTBB.R FIRE PROTECTION SYSTEMS 

§ 1910.163 Loe.al fire alarm signaling 
sys~ms. 

<a> General requirements. Where lo
cal fire alarm signaling systems are pro
vided they shall meet the design require
ments of the National Fire Protection 
Association's "Standard for the Instal
lation, Maintenance, and Use of Local 
Protective Signaling Systems for Watch
man, Fire Alarm and Supervisory Serv
ice." NFPA No. 72A- 1967 and the 
requirements of this section . 

I b l Fire alarm boxes-< 1) General. 
Manual fire alarm boxes shall be ap
proved for the particular application and 
shall be used only for fire protective 
signaling purposes. Combined fire alarm 
nnd wat.chman·s signaling boxes are 
acceptable. 

<2> Mounting. Each box shall be 
securely mounted. 

<3> Distribution. Manual fire alarm 
boxes shall be distributed throughout the 
protected area so that they are unob-

161(b)(2) 

structed, readily accessible, and located 
In the normal path of exit from the area 
Additional boxes shall be provided on 
each floor to obtain a maximum hori
zontal travel distance of 200 feet to the 
nearest box. 

<c> Maintenance. All systems shall be 
under the supervision of qualified per
sons. These persons shall cause •ests and 
inspections to be made at weekly inter 
vals, and shall have general charge of all 
alterations and additions to the systems 
under their supervision 

§ 1910.164 F ire brigade~. [R<'~ened ] 

§ 1910.165 Effcclhc dates. 

(a) The pro\.islons of thls Subpart L 
shall become effective on August 27, 1971, 
except as provided in the rema1nlng 
paragraphs of thls section. 

(b) The following provisions shall be
come effective on February 15, 1972: 
§ 1910.157(c). 
§ 1910.158 (b) and (C). 
§ 1910.159 (a), (b),and (c). 
l 1910.160(a). 
t 1910.161 (a). 

Cc> Notwlthstand.Jng anything 1n 
paragraph Ca.), Cb), or (d) ot this sec
tion, a.ny provision in any other section 
of this subpart which contains In itself a 
specl.flc effective date or time llmltation 
shall become effective on sucl'l date or 
shall apply In accordance with su.:h 
llmitiatlon. 

Cd> Notwlthstnndlng anything In 
paragraph <a> of thls section , If any 
standard In 41 CFR Part 50-204, other 
than a national consensus standard In
corporated by reference In § 50-204.2(a) 
U >. Is or becomes applicable at any 
time to any employn1ent and place of 
employment, by virtue of the Welsh
Healey Public Contracts Act, or the Serv
ice Contract Act of 1905. or the National 
Foundation on Arts and Humanities Act 
of 1965, any corresponding established 
Federal standard In this Subpart L which 
Is derived from 41 CFR Part 50-204 shall 
also become effective, anct shall be ap
plicable to such employment and place 
ot employment, on the t ame date. 

Sourc-e• of standard,. § 1910.165a 
Section 

1910.156 ( a )

(h) --------

1910.156 (1)-
(J) -·----·--

1910.156(k)

!O) ---------

Ull0.158 (pl -
(s) ---------

1910.157 ------

1910.158 --·---

1910.159 (a)

(d) ---------

1910.159(e) __ _ 

1910.160 

1910.161 

1910.163 

Sourct 

NFPA No. 10-1970. Stan 
ard for the llll<l3llat1 
ot Port.able Fl.re Ell! 
gulsbers. 

I II 
JIIH 

NPPA No. 13-1969, 6Un 
ard for the Installau, mt 
of Sprinkler Systems 

ill 

I! 
NFPA No. 14-lll70, Stan ~·: 

ard for the InstallatU f " 
of Standpipe a.nCI Bo I 
Systems. r 

NPPA No. 231-1970, swi, 
ard for Indoor Oener e 
Storage. 

NPPA No. 10- 1!170, SIAD 
ard for the Installatl It 
of Portable Fire EIUI 
guls hers. ! '. 

NFPA No. 14-1970, 311!1! D ::U 
ard for the InstallaU1 I,; l t 
of St&ndplpe and Bo I C; 
Systems. 

I Q: 
NFPA No. 13-1949, St&DI r :.i 

ard tor the I nstallatle Dt 
of Sprinkler Systel'III- ~ 

1
~ 

NPPA No. 231- 1970, Sl&DI , 
ard for Indoor Oenei t.'c 
Storage. :.:t 

NPPA No. 17-1969. Sla.ot •, Cc 
ard for Dry ChemlO c: 1 
Exttngulshlng System, ch 

NPPA No. 12-1968, S1111'-
ard on Carbon D!Olld 
Extinguishing Systems. 

NPPA No. 72A-1987, Sl&DC ,.._'1 h 
ard tor the Install&tlOI 1

• Ill E 
M&tntenance, and 01ft I ,. 
Local Prot.ecttve SIi fl! etc 
nalllng Systems k 11:.:n 1 
Watcllm&n, Jl'lre AIIII :iii 
&nd Supervtsory St"1(1 3 1 

I Ii 
l'f. l'lOt 

§ 1910.165b Standardtorganiutiont- !trot 
ComprttSed Oas Asaoctatlon. Inc., 500 PIii ~~ e: 

Avenue. New York, NY 10038. :.: 

J'la 1.lonal Fire Protection A&soclatlon t; lit 
t70 Atlantic Avenue I ~ 
Boston. Me•e-cbww,tta O'l?II\ rJ'~ 

American National Standards Institute, 1.,0 1 "tr 
Broadway, New York NY. 11 G 

[§191O.165b amended at 40 
F.R. 18426, April 28 ,19 75.] ~ 
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,part M-Coffiftressed Gas and 
Compressed Air Equipment 

j 0.166 ln,_loD ol <0mp,.,,ed 
r•• cylindert. 

Definitions. M used in this sec-

High- o.nd low-pressure cylinders: 
-pressure cylinders means those 
ders with a marked service pressure 
lO p.s.i. or greater; low-pressm·c 

• iers are those with a marked serv
·cssure less than 900 p.s.l. 
, Minlmun1 allowable wall thick
The minimum allowable wall thick

means the mlnlmuni wall thickness 
• red by the specification under which 

yUnder was 1nanufactured. 
Dents: Dents <In cylinders> means 

ct rnatlons caused by the cylinder 
c:: ng in contact with a blunt object in 
1111 ·'!. way that the thickness of metal 

t materially impaired. 
Cuts, gouges, or digs: cuts. gouges, 

oc gs <in cylinders> means defonna-
" caused by contact with a sharp 
~ :t in such a way as to cut into or 
a: • the metal of the cyllnder, decreas

he wall thickness at that point. 
• Corrosion or pitting: Means corro-

• or pitting in cylinders involving the 
1111 >f wall thickness by corrosive media. 
'Ii e are several kinds of pitting or cor
ft n to be considered. 

1 Isolated pitting: Means isolated 
1£ of small cross-section which do not e lively weaken the cylinder wall but 
• ndtcative of possible complete pene
d on and leakage. Since the pitting is 
-' ted the original wall ls essentially 
ti ~t. 

1 Line corrosion: Means pits which 
• not Isolated but arc connected or 

ly connected to others in a narrow 
l:l I or llne. This condition is more 
• us than Isolated pitting. Line corro-
1111 frequently occurs In tlle area of 

lle<:Uon of the footring and bottom 
C:C cylinder. This is sometimes referred 
~ "crevice corrosion." 

> General corrosion: Means corro
tlil which covers considerable surface 
• s of the cylinder. It reduces the 
• ~tural strengt.'1. It Is often difficult to 
" sure or estimate the depth of general 
C:: osion because direct comparison with 
&..; >rlginal wall cannot always be made. 
C ?ral corrosion ..s often accompanied 
~ lttlng. 

> "DOT" means the U.S. Depart
tt t of Transportation. 

> General requtrement.s-(1) Ap-
• ttfon. <1> Each employer shall de
ll line that compressed gas cylinders 
u !r hla control are in a safe condition 
• 1e extent that thl.s can be determined 
Ill rtsual and other inspection required 
11 tm subparagraph . 

ftcation DOT <ICC)-3HT (49 CFR Cb. 
1 >. Separate requirements covering serv
ice life and standards !or visual tnspec• 
tlon or these cylinders are contained in 
Compressed Oas Association Pamphlet 
C-8, "Standard tor Requallftcation o! 
ICC-3HT Cylinders." 

(2> Qualit11 of inspection. Experience 
in the inspection of cylinders ls an im
portant factor in determining the accep
tability or a given cylinder tor continued 
service. Users lacking this experience 
and having doubtful cylinders should re
t11n1 them to a manufacturer of the 
same type or cyltnders for reinspecUon. 

<c> Inspection of low-pressure cylin
ders exempt fro11i the hyclrostatfc test 
inclucUng acetylene cylinders-<!> Ap
plication. This section covers cylinders of 
the type that are exempt from the hy
drostatic l'etest requirements of the DOT 
by vh·tue of their exclusive use in certain 
noncorrosive gas service. They are not 
subject to internal corrosion and do not 
require internal shell inspection. 

(2) Preparation for inspection. Rust. 
scale, caked paint, etc., shall be removed 
from the exterior surface so that the sur
face can be adequately observed. FacUl
tles shall be provided for inverting the 
cylinder to facllltate lnspectlon or the 
bottom. This is important because ex
perience has shown this area to be the 
most susceptible to corrosion. 

(3) Exterior tnspectton. Cylinders 
shall be checked as outlined below for 
corrosion, general distortion. or any 
other detect that might Indicate a weak
ness which would render it unfit for 
service. 

U) To fut corrosion limlt.s for all 
types, designs, and sizes of cyllnders, and 
include them in this section Is not prac
ticable. Cylinders shall meet the require
ments of this subdivision. Failure to meet 
any of the requirements of this sub
division is of Itself cause tor rejection of 
a cylinder. 

<a> A cylinder shall be rejected when 
the tare weight Is less than 95 percent or 
the original tare weight marked on the 
cylinder. When determlnlng tare weight, 
be sure that the cylinder is empty. 

<b> A cylinder shall be rejected when 
the T('malnlng wall In an area having 
Isolated pitting only ls less than one
third of the mlnlmum allowable wall 
thickness as determined under sub
division <II>, <Ill>, or <Iv> or this 
subparagraph. 

Cc> A cylinder shall be rejected when 
line corrosion on the cyllnder is 3 
inches in length or over and the remain
ing wall ls less than three-fourths of the 
minimum allowable wall thickness or 
when line corrosion ls less than 3 
inches In length and the remaining wall 
thickness ls less than one-half the mlnl
mum allowable wall thickness as deter-

D The requirements contained in 
• section are not int.ended to apply 
• Ylinders manufactured under spec!-

mined under subdivision (ll), <W>, or 
Clv> of this subparagraph. 

Cd> A cylinder shall be rejected when 
the remaining wall In an area of general 

corrosion ls less than one-half or the 
minimum allowable wall thickness as de
termined under subdivision <ll>, <ill), or 
<Iv> of this subparagraph. 

<U> To use the criteria in subdlvislou 
(1> of thls subparagraph, it is necessary 
to know the original wall thickness or 
the cylinder or the minimum allowable 
wall thickness. Table M-1 11sts the mlnl
mum allowable wall thickness under 
DOT specifications <49 CFR Ch. 1) tor a 
nmnber of common size low-pressure 
cylinders. 

TULS M-1 

Cylinder s.lte 
O. D. 1 lelllth 

Ctncbes) 

15 X 46 ........ . ... . 
14-13/16 X 47 . ...... . 
14-lS/16 X 46 . •.••••• 
14•11/16 X 18-3/8 ..... 
11-29/32 X 32-)1/16 ••• 
11-19/32 X 18-11/31 ... 

DOT 
Spedftca• 

lion 
marking 

148240 
4E240 

4DAZ40 
413A240 
48A240 
4BA240 

1 Without loncttudlnal seam 

Nominal 
water 

capacity 
(pounds) 

'l39 
'l39 
239 
l43 
Q5 

48 

Mlnlmum 
allownble 

wall 
thickness 
(Inches) 

0. 128 
• 140 
. <1!6 
• (116 
. 078 
. 078 

<W> When the wall thickness of the 
cylinder at manufacture Is not known, 
and the actual wall thickness cannot be 
measured, this cylinder shall be rejected 
when the inspection re\.eals that the 
deepest pit in a general corrosion area 
exceeds three sixty-fourths inch. This 
ls arrived at by considering that in no 

. case shall the pitting exceed one-half 
the minimum allowable wall thickness 
which Is 0.064 inch. When a pit measures 
0.043 inch (approximately three sixty
fourths Inch> in a corrosion area, gen
eral corroslon will already have removed 
0.021 Inch of the original wall and the 
total pit depth as compared to the lnl
tlal wall will be 0.064 inch. 

<Iv> When the original wall thickness 
at manufacture Is known, or the actual 
wall thickness ls measured, this thickness 
less one and one-half times the maxi
mwn measured pit depth shall be 0.064 
inch or greater. If It is less, the cylinder 
shall be rejected. 

< v> Dents are of concern where the 
metal deformaUon ls sharp and confined, 
or where they are near a weld. Where 
metal deformation is not sharp, dents or 
larger magnitude can be tolerated. 

<vD Where denting occurs ::;o that any 
part of the deformation Includes a weld, 
the muxlmum allowable dent depth shJ:Lll 
be one-fourth inch. 

<vu> When denting occurs sc that no 
part of the deformation includes a weld, 
the cyllnder shall be rejected lf the depth 
of the dent ls greater than one-tenth of 
the mean diameter of the dent. 

<viii, Cuts, gouges, or digs reduce the 
wall thickness of the cylinder and in 
addition are considered to be stress rais
ers. Depth limits are set in this subpara
i:traph; however. cylinders shall be 
re.1ected at one-half of the limit set when
ever the length of the defect k> 3 inches 
vr more. 

166(c)(3) 
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ca, When the original wall thickness 
at mar.uracture ls not known. and the 
ac~ua! wall thickness cannot be meas
ured a cylinder shall be rejected if the 
cut, gouge, or dlg exceeds one-half of 
the minimum allowable wall thickness 
as det~rmlned under subdivision Cii>. 
(!!l), or <Iv) of this i;ubparagraph. 

11, > When the original wall thickness 
at rr:nnUfactU!'e ls known, or the actual 
wall thickness Is measured, a cylinder 
shall be rejected if the original wall 
thickne.s.s mlnus the depth of the defect 
Is less than one-half of the minimum al
lowable wall thickness as determined un
der subdivision <11), Clli>, or (iv) of this 
subparagraph. 

Clx> Leaks can originate from a num
ber of sources, such as defects in a 
welded or brazed seam, defects at the 
threaded opening, or from sharp dent.,, 
dlgs, gouges, or pits. 

<a> To check tor leaks, the cylinder 
shall be charged and carefully exam
ined. All seams and pressure openings 
shall be coated with a soap or other suit
able solution to detect the escap~ ot gas. 
Any leakage ls cause tor reJectlon. 

Cb> Safety relief devices as defined in 
§ 1910.167Ca> Cl) shall be tested !or leaks 
before a charged cylinder is shipped 
from the cylinder filling plant. 

<x> After fl.re damage, cylinders shall 
be carefully inspected tor evidence of 
exposure to fire. 

<a> Common evidences of exposure to 
fire are: 

(1 > Charring or burning of the paint 
or other protective coat, 

(2) Burning or slnterlng ot the metal, 
CJ> Distortion of the cylinder, 
<4> Melted out fuse plugs, 
CS) Burning or melting of valve. 
Cb> The evaluation of fire damage by 

DOT Regulations state that, "A cylinder 
which has been subjected to the action 
of fire must not again be placed in serv
ice until It has been properly recondi
tioned", in accordance with 49 CFR 
173.34<f> The general intent of this re
quirement is to remove from service cyl
inders which have been subject to the 
action of fire which has changed the 
metallurgical structure or the strength 
properties of the steel, or in the case of 
acetylene cylinders caused breakdown of 
porous fl.lier. This Is normally deter
mined by visual examination as covered 
above with particular emphasis to the 
condition of the protective coating. If 
the protective coating has been burnt off 
or if the cylinder body is burnt, warped, 
or distorted, it Is assumed that the cyl
inder has been overheated and 49 CFR 
173.34 en shall be complied with. If, 
however, the protective coating ls only 
dirtied from smoke or other debris, and 
is found by examination to be Intact un
derneath, the cylinder shall not be con
sidered affected within the scope of this 
requirement. 

<xi) Cylinders are manuractured with 
a reasonably symmetrical shape. Cylin
ders which have definite visible bulges 
shall be removed from service and eval
uated. Cylinders shall be rejected when 
a variation of l percent or mor~ ls found 

166(d)(l) 

in the measured circumferences or in 
peripheral distances measured from the 
valve spud to the center seam <or 
equivalent fixed Point> . 

<J"U> Cylinder necks shall be examined 
tor serious cracks. folds, and flaws. Neck 
cracks are normally detected by testing 
the neck during charging operations with 
a soap solution. 

(xiii> Cylinder neck threads shall be 
examined whenever the valve ls removed 
from the cylinder. Cylinders shall be re
jected if the required number of effective 
threads are materially reduced, or it a. 
gas tight seal cannot be obtained by 
reasonable valving methods. Gages shall 
be used to measure the number of effec
tive threads. 

<xlv> If the valve is noticeably tilted 
the cylinder shall be rejected. 

Cxv) The footring and headring ot 
cylinders may become so distorted 
through service abuse that they no 
longer perform their fllllctions: 

<a> To cause the cylinder to remain 
stable and upright, 

(b) To protect the valve. Rings shall 
be examined for distortion; for loose
ness, and tor failure of welds. Appear
ances may often warrant rejection of the 
cylinder. 

Cd) Low-pressure cylinders sub1ect to 
hydrostatic testing.-(}) Application. 
Cylinders covered in this section are low
pressure cylinders other than those 
covered In paragraph Cc> of this section. 
They differ essentially from such cylin
ders in that they require a periodic hy
drostatic retest which includes an inter
nal and external examination. Detect 
limits for the external examination are 
prescribed in paragraph Cc> ot this ~
tion, with exceptions tor aluminum 
cylinders shown in subparagraph <4> of 
this paragraph. 

<2> Preparation for inspection. Flam
mable gas cylJnders shall be purged be
fore being examined with a light. Lamps 
used for flammable gas cylinder Inspec
tion shall be explosion proof. 

<3> Internal tnspectton. Cylinders shall 
be inspected internally at least every 
time the cylinder is periodically retested. 
The examination shall be made with a 
light of sufficient Intensity to clearly 
Uluminate the interior walls. 

<4> External inspection of aluminum 
cvltnders. The Inspection requirements 
of paragraph Cc> of this section shall be 
met, except as follows: 

Ci) Aluminum cylinders shall be re
jected when impairment to the surface 
(corrosion or mechanical defect> ex
ceeds a depth where the remaining wall 
Is less than three-fourths ot the m1n1-
mum allowable wall thickness required 
by the speciflcatlon llllder which the 
cylinder was manUfactured. 

C1H Aluminum cylinders subJectea to 
the action or fire shall be removed from 
service. 

<e> High-pressure c11ltnders-U> Ap
plication. High-press!.li:-e cylinders are 
those with a marked service pressure ot 

900 p.s.1. or higher. They are searn1s e U.: 
no welding Is permitted. The great lll oiZ 
of such cylinders are of the 3A or 3!. YI O 
types under DOT Specitlcations 149 CPI Ill~ 
Ch. I> . a1ri; 

I&: II 
<2> Preparation for tnspectton a :1 

Cylinders shall be cleaned for ln.spectltl t 
so that the inside and outside sur.1111 
and all conditions can be observed 'I1di U, lbl 
shall include removal of scale and cabc I i:.: 
paint from the exterior and the U. llr c~ 
ough removal of internal scale. Cyllndln 11n1 1 
with interior coating shall be e:<amlnll • 
for defects in the coating. If the cc.~ ltz i, 
1ng is defective, it shall be removed. 1 c 

I ll) A good inspection light of su!I lll ie1 
cient intensity to clearly illuminate ltt 1 ?lit 
interior wall is mandatory for mt.em ., 'tila 
inspection. Flammable gas cylindtr a Rt 
shall be purged before being exlllllill« 
with a llght. Lamps for flammable ps bl A 
cylinder inspection shall be explosit 
proof. CIA 

11:'• 
<3> Exterior in.spectioa. <D To tlJ CCI• lllllJ 

roslon limits tor all types, designs, aDI 1 '!bi 
sizes of cylinders, and Include them IL CCl!:PI 
this section, is not practicable. Consida· 

1 
able judgment ls required in evaluallr4 ~ 11 
cylinders flt tor service. Experience 111 1 Y!tl 
major factor, aside from strength cai- ~ 
siderations !or high pressure cy!Jndm ddtc 

<H> When the original wall thlctnsl r tn 
ot the cylinder ls not known, and tlll ID 
actual wall thickness cannot be mtll-
ured, the cylinder Is rejected if cono- 11! 
sion exceeds one thirty-second Inch I: llO!'II 

. depth. This ls arrived at by subtractill! lxl c 
from the minimum allowable wall ll 
manUfacture C0.221 inch), the UmiU!lC .~ 
wall in service (0.195 inch>, to give t11! 1 ~ 
maximum allowable corrosion 11mlt d 
0.026 inch, cay one thirty-secor,d iDCb, ,: 

(ill> When the wall thicknes.1 n s 3eel 
known, or the actual wall thickness :• 
measured, the clJfference between Ulli r /n 
known wall and the limiting value es· JI be 
t&blishes the maximum corrosion ftgun lj' tu 
.The normal hot forged cylinder of tbl! ~ 
size will have a measured wall of aboUI b 1 
0.250 inch. Comparison c,,: this with tht 1 
llmlting wall thickness shows that ck- 2J A 
fects up to about one-sixteenth inch &JI ~illd 
allowable provided, of course, that tht t ha 
actual wall is measured or ls known. lldr4 

C1v> CylJnders with general corroslcr 
are evaluated by subjecting them to' 
hydrostatic test. Thus, a cyllr.der will! 
an elastic expansion of 227 cc. or ~-':_I~ 
shall be rejected. It areas of prono="" 
pitting are included wit:lin the genenl 
corrosion. the depth of such pltwil 
should also be measured (with the bllll 
spots of the actual surface as a refer· 
ence plane> and the criteria establlsl>tG 
in the first example apply. Thus. !bl 
maximum corrosion limit would be oti1 
thirty-second inch when the wall wa.s no! 
known. ~ 

<v) Any defect of appreciable deP 
having a sharp bottom is a stress ra.l,Stl 
and even though a cylinder may be •"' 
ceptjble from a stress standpoint, It ~ 
common practice to remove such defecll 
After any such repair operation, ver1ftct· 
tlon of the cylinder strength and strU.:· 

e. &tl 
,. C, 
I l'iti 
Imo 
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a hall be made by a hYdrostatic test 
.er suitable means. 
Dents can be tolerated when the 

J11. er wall is not deformed excessively 
ir rupUy. Generally speaking, dents 

cepted up to a depth of about one
ta oth inch when the major diameter 

dent is equal to or greater than 
1es the depth of the dent. Sharper 

• than this are considered too abrupt 

i 
hall require rejection of the cyl
On small diameter cyllnders these 

ll rules may have to be adjusted. 
• ierations of appearance play a 
• factor in the evaluation of dents. 

1 Cyllnders with arc or torch burns =- >e removed from service. Defects of 
W. ature may be recognized by one of 
la 1llowlng conditions: 

Removal of metal by scarfing or 
;'JS tng. 

A sinterlng or burnlng of the base 

A hardened heat affected zone. A 
1- ' method for verifying the presence 
1t' £11 arc burns is to file the suspected 

The hardened zone will resist filing 
npared to the softer base metal. 
l) Cyllnders are normally pro

t'lill with a symmetrical shape. Cylln
d,11 vith distinct visual bulges shall be 

i •ed from service until the nature of 
~ect is determined. Some cyllnders 
lave small dlscontinuitles related to 
manufacturing process-mush-

!d bottoms, offset shoulders, etc. 
""11 usually can be identlfled and are 
uc ormally cause for concern. 

Cyllnders shall be carefully in
~~ ·d for evidences of exposure to fire. 
a.t u-agraph (c> <3> <x> of this section. 

Cylinder necks shall be examined 
,nous cracks, folds, and flaws. See 
raphs <c> (3) (xll) and (x111) of 
ectlon. 

Internal inspection. < 1> Cylinders 
be inspected internally at least 
time the cylinder is pertodicallY 

ed. This examln.atlon shall be made 
a light of sufficient intensity to 
Y lllwnlnate the Interior walls. 

A hammer test consists of tapping 
·nder a light blow with a suitablY 

i.;bll hammer. A cylinder, emptied of 
h«; content, with a clean internal sur-
1 standing free, will have a clear 
1 Cylinders with internal corrosion 
4 ·tve a duller ring dependent upon 
'- mount of corrosion and accumula-
111 >f foreign material. Such cylinders 
·111 be Investigated. The hammer test ts 
• 1ensltlve and ts an easy, quick, and 
GIii nJent test that can be made with
•• ·emovlng the valve before each 

Ing. It ts an invaluable tndlcator 
•r temal corrosion. 
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channel, the operating parts, a.nd the 
discharge channel.> 

<2> Approach channel. An "approach 
channel" is the passage or passages 
through which gas must pass from the 
cylinder to reach the operating parts of 
the safety rellef device. 

<3> Discharge channel. A "discharge 
channel" is the passage or passages be
yond the operating parts through which 
gas must pass to reach the atmosphere 
exclusive·ot any piping attached to the 
outlet of the device. 

<4> Safety relief device channel. A 
"safety relief .device channel'' ls the 
channel through which gas released by 
operation of the device must pass from 
the cylinder to the atmosphere exclusive 
of any piping attached to the inlet or 
outlet of the device. 

(5) Operating part. The "operating 
part" of a safety relief device ls the part 
of a safety relief device that normallY 
closes the safety discharge channel but 
when moved fro1D this position as a re
~ult of the action of heat or pressure, 
or a combination of the two, permits 
escape of gas from the cylinder. 

(6) Frangible disc. A "frangible disc'' 
ls an operating part in the form of a 
disc, usuallY of metal and which ls so• 
held as to close the safety relief device 
channel under normal conditions. The 
disc ts intended to burst at a predeter
mined pressure to permit the escape of 
gas. 

<7> Pressure opening. A "pressure 
opening" is the orifice against which the 
frangible disc functions. 

<8> Rated bursting pressure. A "rated 
bursting pressure" of a frangible disc ls 
the maximum pressure for which the disc 
ls designed to burst when tn contact with 
the pressure opening for which it was 
designed when tested. 

<9> Fusible plug. A "fusible plug" ls an 
operating part In the form of a plug of 
suitable low melting material, usually a 
metal alloy, which closes the safety relief 
device channel under normal conditions 
and ls Intended to yield or melt at a pre
determined temperature to permit the 
escape of gas. 

< 10> Yield temperature. The "yield 
temperature" of a fusible plug Le; the 
temperature at which the fusible metal 
or alloy will yield when tested. 

< 11 > Reinforced fusible plug. A ·•rein
forced fusible plug" ls a fusible plug 
consisting of a core of suitable material 
having a comparatively high yield tem
perature surrounded by a low-melting 
point fusible metal of the required yield 
temperature. 

02> Combination frangible disc-fusi-

l 0. 167 Safety relief devices for com-
11ressed gos cylinden. 

ble plug. A "combination frangible disc
fusible plug" is a frangtt,le disc in com
bination with a low melting point fusible 
:netal, intended to prevent its bursting at 
Its predetermined bursting pressure un
less the temperature also Is high enough 
to cause yielding or melting ot the fusible 
metal. 

De/lnitiom. As used In this 
e >n: 

normally in a position closing the safety 
relief device channel by spring force and 
is intended to open and to close at pre
determined pressures. 

(14) C01nbination safetv relief valve 
and fusible plug. A "combination safety 
relief valve and fusible plug" ls a safety 
relief device utilizing a safety rellef valve 
in combination with a fusible pl1ig. This 
combination device may be an integral 
unit or separate units and ls intended to 
open and to close at predetermined pre.,
sures or to open at a predetermined 
temperature. 

<15) Set pressure. The "set pressure" 
of a safety relief valve ls the pressure 
marked on the valve and at which it ls 
set to start-to-dlscharge. 

C16) Start-to-discharge pressure. The 
"start- to-discharge pressure" of a safety 
relief valve is the pressure at which the 
first bubble appears through a water seal 
of not over 4 inches on the outlet of the 
safety relief valve. 

<17> Flow capacity. The "flow capac
ity" of a safety relief device is the capac
ity in cubic feet per mlnute ot free air 
discharged at the required flow rating 
pressure. 

(18> Flow rating pressure. The "flow 
rating pressure" is the pressure C\t which 
a safety relief dev1ee is rated for capacity. 

<19) Nonliquefted compressed gas. A 
"nonUquefied compressed gas" is a gas, 
other than a gas in solution which under 
the charging pressure, ls entirely gaseous 
at a temperature of 70° F. 

<20) Liquefied compressed gas. A "Uq
uefled compressed gas" is a gas which, 
under the charging pressure, ls partially 
liquid at a temperature of 70° F. A flam
mable compressed gas which Is normallY 
nonliquefied at 70° F. but which is par
tially Uquld under the charging pressure 
and temperature, shall follow the re
quirements for liquefied compressed 
gases. 

(21) Compressed gas in solution. A 
"compressed gas in solution" <Acetylene> 
Is a nonllquefled gas which ls dissolved in 
a solvent. 

(22) Pressurized liquid compressed 
gas. A "pressurized liquid compressed 
gas" Is a compressed gas other than a 
compressed gas in solution, which can
not be liquefied at a temperature of 70° 
F., and which Is maintained in the liquid 
state at a pressure not less than 40 p.s.i.a. 
by maintaining the gas at a temperature 
less than 70° F. 

<23) Test pressure of the c11linder. The 
•·test pressure of the cylinder" is the 
minimum pressure at which a cylinder 
must be tested as prescribed in DOT 
specifications for compressed gas cyl
inders 41 CFR Ch. I. 

<24> Free air or free gas. "Free air" or 
''free gas" is air or gas measured at a 
pressure of 14.7 pounds per square inch 
absolute and a temperature of 60° F. 

Safet11 relief device. A "safety re-
11• levlce" l.s a device intended to pre-
11• rupture of a cylinder under certain 
-c itions of exposures. <The term as 

herein shall Include the approach 

<13> Safetv relief valve. A "safety re
lief valve" Is a safety rellef device con
taining an operating part that ts held 

<25) DOT regulations. As used in this 
section "DOT regulations" refers to the 
U.S. Department of Transportation Reg
ulations for Transportation of Explosives 
and Other Dangerous Articles by Land 
and Water in Rall Freight, Express and 
Baggage Services and by Motor Vehicle 

167(a)(25) 
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<Highway> and Water. including Spect.fl
catlons for Shipping Containers. Code of 
Federal Regulations, Title 49, Parts 171 
to 178. 

Cb> General requirements-•!> Appli
cation. Compressed gas cylinder, portable 
tanks, and cargo tanks shall have pr~s
sure relief devices Installed and main
tained in accordance with Compressed 
Gas Association Pamphlets S--1.1-1963 
and 1965 addenda and S--1.2-1963. 

<2> Types of safety relief devices. 
Types of safety relief devices as covered 
by this section are designated as follows: 

(1) Type CG-1: Frangible disc. 
<ll> Type CG-2: Fusible plug or rein

forced fusible plug utilizing a fusible 
alloy with yield temperature not over 
170° F., nor less than 157° F. (165° F. 
nominal>. 

<111) Type CG-3: Fusible plug or rein
forced fusible plug utilizing a fusible 
alloy with yield temperature not over 
220° F .. nor less than 208° F . c212• F. 
nominal). 

(iv) Type CG-4: Combination fran
gible disc-fusible plug, utilizing a fusible 
alloy with yield temperature not over 
170° F., nor less than 157° F. Cl65° F. 
nominal>. 

<v> Type CG-5: Comb:natlon fran
gible disc-fusible plug, utillzing a fusible 
alloy with yield temperature not over 
220° F., nor less than 208° F. <212° F. 
nominal). 

<vl> Type CG-7: Safety relief valve. 
<vll> Type CG-8: Combination safety 

relief valve and fusible plug. 

<3> Specifications and tests. All safety 
relief devices covered by this section shall 
meet the design, construction, marking 
and te3t specification of the "Compressed 
Gas Association Safety Relief Device 
Standards Part 1-Cyllnders for Com
pressed Gases: Sl.1-1963." 

<4> Specific requirements for safety 
relief devices. Ci> Compressed gas cylin
ders, which under the Regulations of 
the Department of Transportation must 
be equipped with safety relief devices, 
shall be considered acceptable when 
equipped with devices of proper con
struction, location, and discharge capac
ity under the condltlons prescribed in 
Table 1 of the Compressed Oas Associa
tions Standard S--1.1-1963. 

Cl!) Onty replacement parts or assem
blies provided by the manufacturer shall 
be used unless . the advisability of inter
change is proved by adequate •.ests. 

CUI> When a frangible disc ls used 
with a compressed gas cylinder. the rated 
bursting pressure of the dlse shall not 
exceed the minlmwn required test pres
sure of the cyllnder with which the de
vice is used. except for DOT-3E cylin
ders C49 CFR Ch. I> the rated bursting 
pressure of the device shall not exceed 
4,500 pounds • per square inch gage 
(p.s.1.g.). 

Clv> When a safety relief valve Is used 
on a compressed gas cylinder, the flow 
rating pressure shall not exceed the 
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minimum required test pressure of the 
cylinder on which the safety relief valve 
is installed and the reseating pressurt 
shall not be less than th~ pressure in a 
normally charged cylinder at 130° F. 

(v) When fittings and piping are used 
on either the upstream or downstream 
side or both of a safety relief device or 
ct1:vices, the passages shall be so designed 
that the flow capacity of the safety relief 
device will not be reduced below the 
capacity required for the container on 
which the safety rellef device assembly 
ls installed, nor to the extent that the 
operation of the devke could be Im
paired. Fittings, piping, and method o! 
attachment shall be designed to with
stand normal handling and the pressures 
developed when the device or devices 
function. 

Cvl> No shutoff valve shall be installed 
between the safety relief devices and the 
cylinder. 

C5) Maintenance requirem:ents for 
safety relief devices. Cl) As a precaution 
to keep cylinder safety relief devices in 
reliable operating condltlon, care shall 
be taken ln the handling or storing of 
compressed gas cylinders to a.void dam
age. Care shall also be exercised to avoid 
plugging by paint or other dirt accumu
lation of safety relief device channels 
or other parts which could Interfere with 
the functioning of the device. Only qual
lfled personnel shall be allowed to serv
ice safety rellef devices. 

<11> Each time a compressec' gas cylln
der is received at a point for refll]tng, 
all safety relief devices shall be examined 
externally for corrosion, damage, plug
ging of external safety rcllef device chan
nels, and mechanical defect.,; such as 
leakage or ext1 usion of fusible metal. 
If there ls any doubt regarding the suit
ability of the safety relief device for serv
ice the cylinder shall not be filled until 
It is equipped with a. suitable device. 

§ 1911).168 Snfely r<'lief dc~kes for 
<'argo ond porloble tonks s torini: 
compre~~ed gas<'S• 

<al Definitions ap11licable to this sec
tion-< 1 > Cargo tank. A "cargo tank" 
means any con tainer designed to be per
manently attached to any motor vehicle 
or other highway vehicle and in which 
ls to be transported any compressed gas. 
The term "cargo tank'" shall not be con
strued to include any tank used solely 
for the purpose or supplying fuel for the 
propulsion of the vehicle or containers 
fabricated under speciflcatlons for 
cylinders. 

<2> Portable tank. A "portable tank" 
means any container designed primarily 
to be temporarily attached to a motor 
vehicle, other vehicle, railroad car other 
than tank car, or marine vessel. and 
equipped with skids, mountings, or ac
cessories to facilitate handllng of the 
container by mechanical means, ln which 
ls to be transported any compressed gas. 
The term "portable tank" shall not be 
construed to Include any cargo tank. any 
tank car tank, or any tank of the DOT-
106A and DOT-ll0A-W type. 

< 3 l Safety relief device. A "sa!et,• 1 ~ 
Iler device" means a device Intended N. t:.s 
prevent rupture of a container und ar-r.:c 
certain condltlons of exposure. • ~ 

C4> Safety relief valve. A "safety r * 'Ill! 
lie! valve" means a safety relief deYI • cic 
containing an operating part that • 
held normally In a position closing l c 
,afety relief device channel by spril s:~ 
force and is Intended to open and 
close at predetermined pressures. I Ca 

• 5 > Set pressure. The "set press\111 • C-! 
of a :-afety relief valve ls the preSSII ■ '1lll 
markec! on the v::-lve and at which ti 01: 
valve is set to start-to-discharge. 

16) Start-to-discharge pressure. n 
'start-to-discharge pressure" of a safe 

relief valve is the pressure at which U 
first bubble appears through a water st .II d: 
of not over 4 inches on the outlet •~ I'! 
the valve. l 

NOTE: When the nature ot the servicer It,::, 
quires the use ot II metal-to-m~tal • lllt<!T cl 
safety relier valve, wlth or without - • I. 
ary sealing means. the start-to-dl'(:hlll ,i· iX: 
pressure may be considered the pressure 
which an audible discharge occurs. 

C7) Rescaling pressure. The "rem lldtx 
Ing pressure·• of a safety rellef valve b 
the pressure at which leakage c,u · E 
through a water seal of not over d ., Ii 
inches <:>n the outlet of the valve. !nc 

<8> Flow capacity. The "flow capadl• 
of a safety relief device is the capadl 

;2lf 
Iii: 

in cubic feet per minute of free air di ~ 
charged at the requirt:d flow ratio Se 
pressure. !)II 

<9> Flow rating pressure. The "fta" •11tr; 
rating pressure•· means the pressurt • • I!! 
which a safety rellef device is rated fc 1!11 
capacity. 0 

(1 O > Free air or free gas. "Free all rt s 
or "free gas" means air or gas measure !r'--i 
at a pressure of 14.7 pounds per squai • .-lt,s 
inch absolute 11nd a temperature c !JH 
60" ~ ~ 

Cl u Frangible disc. A "frangible dilC •,: 
means a safety rellef device In the ton ~r ~ 
of a disc. usually of metal, which Ls E t !!d. 
held as to close the safety relief de11c 1 ~ 
channel under normal conditions. Tb .. Sal 
disc ls intended to burst at a predellt e ~I 
mined pressure to permit the escape C Jli ~ 
gas. ll'l;/ 

< 12> Fusible plug. A "fusible ph1g 11'1 lrt 
means a safety relief device ln the fort 111llr.er 
of a plug of suitable low-melting ma I U 
terial, usually a metal alloy, which dost i. \I',. 
~he safety relief device channel unlk 1J,ma, 
normal conditions and is intended ~ •~ IX 
yield or melt at a predetermined tem ~ I 
perature to permit the escape of gas. 1,

1 
< 

<13) DOT design pressure. Tl'le "DO'l : 
design pressure" ls identical to the tel11 U«. b 
"maximum allowable working preSSUl" U,1.1)( 
as used ln the "Code" and ls the maJI ~ 
mum gage pressure at the top of tb t i Po
tank In Its operating l)OSition. To deter- ~Us 

0 mine the minimum permissible thicltnesl 'lzeii t 
of physical ch·aracterisUcs of the dlff~ thi 
ent parts of the vessel. the static h~ ~ 
of the lading shall be added to the D?.1 fi1 p, 
design pressure to determine the thl.,.· ~ 
ness of any specific part of the v- lll:ii111t 
U vacuum insulation ls used, the JlqulC e llllrJi 
container shall be designed for a pressuit ~lo 
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• :>.s.l. more than DOT design pres-
■ ,1us static head of the lading. 

PT10N: For contalners constructed ln 
mce with paragraph U-68 or U-69 of 
VIU of the ASME .Boller and Pressure 
Code, 1949 Edition. the maximum 

■ >I• working pressure for the purpose 
ie standards 1s considered to be 125 
t of the design pressure as provided 
:FR 173.315 of DOT Reg\llatlons. 

Code. "Code" is defined as para-
• U-68, U-69. U-200 or U-201 of sec-
• ml of the Boller and Pressure 
• Code of tbe American Society of 
lie inical Engineers. 1949 Edition; or 

1 vrn of the Boiler and Pressure 
Code of the American Societv of 

1nlcal Engineers, 1950. 1952, 1956. 
.lnd 1962 Editions; or The Code for 
d Pressure Vessels for Petroleum 

ill .s and Gases of the American 
• ewn Institute and the American 
19 y of Mechanical Engineers <API
• :1. 1951 Edition. 

COT regulations. The "DOT reg
• ns" refers to Department of Trans-

= 
,ion Regulations for Transporta
r Explosives and Other Dangerous 
"~ by Land and Water in Rail 

• 1t, Express and Baggage Services 
• ,y Motor Vehicle <Highway) and 
~ ·. Including "Specifications for 
Iii •Ing Containers," Code of Federal 
• laUons, Title 49, Parts 171 to 178. 

., 

General requirements-<1> Appli-
1. See§ l910.167Cb) Cl). 
Si,ect/ications and tests. All safety 

• devices covered by this section shall 
• the design. construction, marking, 
Ill test specifications of the "Com-
• ·d Gas Associations Safety Rellef 

e Standards Part 2-Cargo and 
ble Tanks for Compressed Gases: 
-1963." 
Speci/1.c require1nents for safety 
devices. Ci l Each container shall 

ltl! ovlded with one or more safety 
devices which, unless otherwise 

led, shall be safety relief valves of 
>ring-loaded type. 

Safety relief valves shall be set 
1rt-to-dlscharge at a pressure not 

JU ess of 110 percent of the DOT de•= >ressure of the container nor less 
the DOT design pressure of the 
Iner except as follows: 
If an overdeslgned container is 

• the set pressure of the safety rellef 
• mav be between the minimum re

l DOT design pressure for the lad
Ila nd 110 percent of the DOT design 
llD 1re of the container used. 

For sulfur dioxide containers. a 
•• num set pressure of 120 and 110 

. Is permitted for the 150 and 125 

. DOT design pressure containers, 
,. =ttvely. 
--' For carbon dioxide <refrigerated>, 
-.us oxide ( refrigerated>. and pres-
• ?d liquid argon. nitrogen and ox
VII there shall be no rninlmum set 
illlure. 

(e) For containers constructec! in ac
cord with paragraoh U-68 or U-69 of 
the Code 1949 Edition, the set pressure 
marked on the safety relief valve may be 
125 percent of the original DOT design 
pressure-of the container. 

(Ul) Only replacement parts or as
semblies provided bv the manufa~turer 
of the device shall be used unless the 
suitability of interchange is proved by 
adequate tests. 

Ctv> Safety relief valves shall have 
direct communication with the vapor 
space of the container. 

<v) Any portion of llquld piping or 
hose which at any time may be closed 
at each end must be provided with a 
safety relief device to prevent excessive 
pressure. 

Cvl> The additional restrictions of this 
subdivision apply to safety relief devices 
on containers for carbon dioxide or 
nitrous oxide which are shipped in re
frigerated and Insulated containers. The 
maximum operating pressure in the con
tainer may be regulated by the use of 
one or more pressure controlling devices, 
which devices shall not be in lleu of the 
safety relief valve required In subdivision 
(1) of this subparagraph. 

(v11) All safety relief devices shall be 
so installed and located that th·e cooling 
effect of the contents will not prevent 
the effective operation of the device. 

(viii) In addition to the safety relief 
valves required by subdivision <D of this 
subparagraph each container for carbon 
dioxide may be equipped with one or 
more frangible disc safety relief devices 
of sultable design set to function nt a 
pressure not exceeding two times the 
DOT design pressure of the container. 

(ix) Subject to conditions of 49 CFR 
173.315 (a) (1 > CDOT Regulations> for 
methyl chloride and sulfur dioxide op
t!onal portable tanks of 225 p.sJ.g. mini
mum DOT design pressure, one or more 
fusible plugs approved by the Bureau of 
Explosives, 63 Vesey Street, New York, 
NY 10007, may be used in lieu of safety 
relief valves of the spring-loaded type. 
If the container is over 30 inches long a 
safety relief device having the total re
quired flow capacity must be at both 
ends. 

Cx> When storage containers !or lique
fied petroleum gas are permitted to be 
shipped in accordance with 49 CFR 
173.315CJ> CDOT Regulations>, they must 
be equipped with safety relief devices in 
compllance with the requirements for 
safety rellef devices on above-ground 
containers as speclfled in the National 
Fire Protection Association Pamphlet No. 
58-1969 "Standard for the Storage and 
Handling of Liquefied Petroleum Gases." 

For butadlene. inhibited, and 
Ill! ,ed petroleum gas containers, a 
111 num set pressure of 90 percent ot * 1tnlmum DOT design pressure per
,m d for these ladings may be used. 

<:xi) When containers are filled by 
pumping equipment which has a dis
charge capacity In excess of the capacity 
of the container safety relief devices, and 
which is capable of producing pressures 
in excess of DOT design pressure of the 
container, precautions should be taken 
to prevent the development of pressures 
in the container in excess of 120 percent 
of its DOT design pressure. This may be 
done by providing additional capacity of 
the safety relief valves on the cont~ner, 

by providing a bypass on the pump dis
charge, or by any other suitable method. 

<xii) This additional requirement 
applles to safety rellef devices on con
tainers for liquefied hydrogen and pres
surized Uquid argon , nitrogen. and 
oxygen. The liquid container shall be pro
tected by one or more safety relief valves 
and one or more frangible discs. 

(xiii) Safety relief devices shall bear
ranged to discharge unobstructed to the 
open air In such a manner as to prevent 
any impingement of escaping gas upon 
the container. Safety relief devices shall 
be arranged to discharge upward except 
this 1s not required for carbon dioxide, 
nitrous oxide and ·pressurized liquid 
argon, nitrogen, and oxygen. 

<xiv> No shutoff valves shall be In
stalled between the safety relief devices 
and the container except, in cases where 
two or more safety relief devices are In
stalled on the same container. a shutoff 
valve ma.y be used where the arrange
ment of the shutoff valve or valves is 
such as always to insure full requJ.red 
capacity flow through at least one safety 
relief device. 

(4> Maintenance requirements for 
safety relief devtces. (1) Care shall be 
exercised to avoid damage to safety re
lief devices. Care shall also be exercised 
to avoid plugging by paint or other dirt 
accumulation of safety rellef device 
channels or other parts which could 
interfere with the functioning of the 
device. 

<11) Only qualified personnel shall be 
allowed to service safety relief devices. 
Any servicing or repairs which require 
resetting of safety relief valves shall be 
done only by or after consultation with 
the valve manufacturer. 

<ill) Safety relief devices periodically 
shall be examined externally for corro
sion, damage, plugging or external safety 
relief device cl)1\nnels, and mechanical 
defects such as leakage or extrusion of 
fusible metal. Valves equipped with sec
ondary resilient seals shall have the 
seals inspected _periodically. If there ls 
any doubt regarding the suitability of 
the safety relief device for service the 
container shall not be filled until it 1s 
equipped with a suitable safety relief 
device. 
§ 19}(),169 Air receivel'8, 

Ca> General requtrements-Cll Applt
cation. This section applies to compressed 
air receivers, and other equipment used 
in providing and utilizing compressed 
air for performing operations such as 
cleaning, drtlllng, hoisting, and chipping. 
On the other hand, however, this section 
does not deal with the special problems· 
created by using compressed air to con
vey materials nor the problems created 
when men work in compressed air as 1n 
tunnels and caissons. This section is not 
intended to apply to compressed air ma
chinery and equipment used on trans
portation vehicles such as steam rallroad 
cars, electric railway cars, and automo
tive equipment. 

(2) New and existing equipment (1) 
All new alr receivers Installed after the 
effective date of these regulations shall 

169(a)(2) 
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be constructed 1n accordance with the 
1968 edition of the A.S.M.E. Boller and 
Pressure Vessel Code Section vm. 

(ii) All safety valves used shall be 
constructed. installed, and maintained in 
accordance with the A.S.M.E. Boller and 
Pressure Vessel Code, Section vm Edi
tion 1968. 

<b> Installation and. equipment re
quirements-< I > Imtallation. Air re
ceivers shall be so installed that all 
drains. handholes, and manholes therein 
are easily accessible. Air receivers should 
be supported with sufficient clearanoe to 
permit a complete external inspection 
and to avoid corrosion of external sur
faces. 'q'nder no circumstances shall an 
air receiver be burled underground or 
located in an inaccessible place. The re
ceiver should be located as close· to the 
compressor or aftercooler as is possible 
In order to keep the discharge pipe short. 

(2) Drains and. traps. A drain pipe 
and valve shall be installed at the low
est point of every air receiver to provide 
for the removal of accumulated oil and 
water. Adequate automatic traps may be 
installed in addition to drain valves. Toe 
drain valve on the air receiver shall be 
opened and the receiver completely 
drained frequently and at such Inter
vals as to prevent the accumulation of 
excessive amounts of llquld in the re
ceiver. 

(3) Gages and. fJalVU. (l) Every air 
receiver shall be equipped with an indi
cating pressure gage <so located as to be 
readily visible) and with one or more 
spring-loaded safety valves. The total re
lieving capacity of such safety valves 
shall be such a.s to prevent pressure in 
the receiver from exceeding the maxi
mum allowable working pressure of the 
receiver by more than 10 percent 

<ti> No valve of an:, type shall be 
placed between the air receiver and lt.s 
safety valve or valves. 

<ill> Safety appliances, such as safety 
valves, indicating devices and control
ling devices, shall be constructed. lo
cated, and installed so that they cannot 
be readily rendered inoperative by any 
means, including the elements. 

Clv) All safety valves shall be tested 
frequently and at regular Intervals to 
determine w-hether they are in good op
erating condition. 

§ 1910.170 Sourceso£stanclarda. 
Sec. Source 
1910.166----------· 41 CPR 60-20t.85 re!er-

enclDg COA c-&-1968, 
St&Jldards tor Visual 
Inapectton of ~m
pressed G1l6 Cyllnders. 

1910.16'7 ___ ________ 41 CPR 50-204.71 and 
COA Piunpblets S-1.1-
1963 and 1985 addenda 
and 8-1.2-1963 and 
1965 addenda and 8-
1.2-1963. Safety Relief 
Device Standards. 

1910.159 ___________ ANSI B-19, 1938 s.tety 
Code tor Compressed 
A1r Maobfn.,ry. 

§ 1910.171 Standards organizations. 

Speclflc standards of the following or
ganizations have been referenced in this 
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part. Copies of the referenced materials 
may be obtained from the tMutng 
organizations. 
Compu11ed OU AmocJ&tton. Inc .• GOO Plfth 

Avenue, New York. NY 10038. 
American Society of Mecbanle)Olll Bngtn-., 

Inc .• t7nlted BngJnMrtng Center, a.a But 
47th Str"'flt, New York. NY 10017. 

Natlonat Fire Protectlon Asaoclatlon 
470 AtlanUc Aftnue 
~n. M■l'S&Ch'Uaetta 02210 

Amertcan National Standarda tnstttuie, 1430 
Broadway. New York, NY 10018. 

[§1910.171 amended at 40 F.R. 
18426 April 28, 1975.J 

dustrial trucks, nor to farm vehicle.~ r d UM 
to vehicles intended primarUy for w ICt lo 
moving or over-the-road hauling L Cln! 

[§1910 . 178(a)(l) amend~j ~Tbtu 

38 F. R. 14373, effecti'!e II ol 

July 31 , 1973 . ] ~~ 
<2 > All new powered industrial lnK 111 ~ 

acquired and used by an employer 1f lf1 The 
the effective date specified in paracra Pl! 
1b > of ~ 1910.182 shall meet the desl •w1 
and construction requirements tor po NflAtt 
ered industrial trucks established In I II Tbt 
"American National Standard for Po 1111 J)O' 

ered Industnal Trucks. Part n. Alf dlhi 

Subpart N-Materials Handling 
Storage 

B56 1-1969". except !or vehicles lnttnit I ~lid! 

and 
primarily for earth moving or over-th tlic1 

road hauling. II i ha 
<3l Approved trucks shall bear a ill'U.1111: 

or some other identifying mark iii b 
§ 1910. 176 

<'r11I. 
Handling matcrials--grrr• eating approval by the testing laboralal fl ::.a,: 

See subparagraph <7> of this paraen1 • Tot 
and paragraph 405 of "American II p,, 
Uonal Standard for Powered Industri D:.; &11 

Trucks. Part II. ANSI B56.l-1969'", whk trt~ 
ts incorporated by reference in subpan Oft.a el 
graph <2> of this paragraph and wbk 
provides that if the powered lndwtn 
truck is accepted by a nationally tteq -

<a> Use of mechanical equipment. 
Where mechanical handling equipment 
Is used. sufficient safe clearances shall be 
allowed for aisles. at loading docks. 
through doorways and wherever. turns 
or passage must be made Aisles and pas
sageways shall be kept clear and In good 
repair. with no obstruction across or In 
aisles that could create a hazard. Perma
nent aisles and passageways shall be ap
propriately marked. 

Cb) Secure storage. Storage or mate
rial shall not create a hazard. Bags, con
tainers. bundles. etc .. stored In tiers shall 
be stacked. blocked. interlocked and lim
ited in height so that they are stable and 
secure against sliding or collapse. 

<c> Housekeeping. Storage areas shall 
be kept free from accumulation of mate
rials that constitute hazards from trip
ping, fire. explosion. or pest harborage. 
Vegeta tlon control will be exercised 
when necessary. 

(d)-Revoked 
(e) Clearance limits. Clearance slgns 

to· warn of clearance limits shall be 
provided. 

Cf> Rolling railroad cars. Derail and/ 
or bumper blocks shall be provided on 
spur railroad tracks where a rolling car 
could contact other cars being worked, 
enter a building, work or traffic area. 

(g) Guarding. Covers and/or guard
rails shall be provided to protect per
sonnel from the hazards of open pits, 
tanks, vats, ditches, etc. 

§ 1910.177 Indoor general Slorage. 

[§1910 . 177 revoked at 38 
F. R. 14373, ~une 1 , 1973 . ] 

§ 1910.178 Powered industrial trucks. 

Ca) General requirem.en.ts.-(1) Th1s 
section contalns safety requirements 
relating to fire protection, design, main
tenance, and use of fork trucks, tractors, 
platform lift trucks, motorized hand 
trucks, and other specialized industrial 
trucks powered by electric motors or In
ternal combustion engines. Th1s section 
does not apply to compressed air or non
flammable compressed gas-operated in-

nized testing laboratory it should be .._ 
marked. -

(4> Modifications and additions whie 
affect capacity and safe operation sbl 
not be performed by the customer or U1t ~ 
without manufacturers prior writtenai 
proval. Capacity, operation. and mam ; 
tenance instruction plates. tags, ordeeli ~~ 
shall be changed accordingly. 

<5> If the truck Is equipped with front 
end attachments other than factory Ill 
stalled attachments, the user sha 
request tha• the truck be marked I 
Identify the attachments and sho• 1h 
approxln1ate weight of the truck &D -
attachment combinatlcn at max1mur 
elevation with load laterally centertd 

<6> The user shall see that all n,af!I( 

plates and markings are in place and ar t_,_ 
maintained in a legible condition. ~ 

(7 ) As used in this section, the ttfl!'. ' ~ 
"approved truck" or "approved tndUS 
trial truck" means a truck that ls ll.lltl 
or approved for fire safety purposts lo 
the intended use by a nationally recol 
n1zed testing laboratory, e.g ., Undll' 
writers Laboratories, Inc.: FactorY Mu 
tual Engineering Corp., using natlon&IL -._ 
recognized testing standards. 

[ §1910 .178( a) ( 7) amen~ed cl ;;;;: 

38 F. R. 14373, effective -
July 31 , 1973 . ] :~~ .... 

i1:, D. 
<b> Desigriations. For the purpost o ,-,.r 

this standard there are eleven differtll r\"c y 
designations of industrial trucks or trat ~t 
tors as follows : D, DS. DY, E, ES. EE ~g 
EX, G. GS. LP, and LPS. ..,·· tx 

< 1 > The D designated units are uru~ ~r, 
slm!lar to the O units except that Ulfl •~•;1 
are diesel engine powered Instead of P' ~Lt 
oline engine powered. ~Ll'l 

<2> The OS designated units are dle,t. • a, 
powered units that are provided with1ad· 
ditlonal safeguards to the exhaust. it :,--_ t,..t, 
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~ ectrical systems. They may be used 
u ne locations where a D unit may 
■ considered suitable. 

The DY designated units are diesel 
11: ed unit.s that have all the saCe
• s or the OS units and in addition 
c ,t have any electrical equipment 
• ,ing the Ignition and are equipped 
,a emperature limitation features. 

The E designated units are elec
Y powered units that have mlnl
acceptable safeguards against ln-* t nre hazards. 
The ES designated units are elec
Y powered units that, In addition 

• of the requirements for the E units, 
• ·ovtded with additional safeguards 
Ill electrical system to l)revent emls-
111 1{ hazardous sparks and to limit 
• e temperatures. They may be used 
• 1e locations where the use of an E 

nay not be considered suitable. 
The EE designated units are elec
Y powered unlts that have, In addl-

• o all of the requirements for the 
f.S units, the electric motors and 

1er electrical equipment completely 

enclosed. In r.ertain locations ~e EE 
unit may be used where the use of an E 
and ES unit may not be considered 
suitable. 

<7> The EX designated units are elec
trically powered units that differ from 
the E, ES, or EE unit:. In that the elec
trical fittings and equipment are so de
signed, constructed and assembled that 
the units may be used in certain atmos
pheres containing flammable vapors or 
dusts. 

<Bl The G designated units are gaso
line powered units having minimum ac
ceptable safeguards against inherent fire 
hazards. 

<9> The GS designated units are gaso
line powered units that are provided with 
additional safeguards to the exhaust, 
fuel, and electrical systems. Thev may 
be used In some locations where the use 
of a O unit may not be considered 
suitable. 

< 10> The LP designated unit is sim
ilar to the O unit except that liquefied 
petroleum gas is used for fuel instead of 
gasoline. 

TABLE N-1 

(11 > The LPS desi1tt1ated unlt.c; are liq
uefied petroleum Ras oowered units that 
are provided with additional safeguards 
to the exhaust, fuel, and electrical sys
tems. They may be used in some locations 
where the use or an LP unit may not be 
considered suit.able. 

< 12) The atmosphere or location shall 
have been classified as to whether it ls 
haZllrdous or nonhazardous prior to the 
consideration of industrial trucks being 
used therein and the type of industrial 
truck required shall be as provided In 
paragraph <d) of this section for such 
lo!atlon. 

<c) Designated locations. < 1 > The in
dustrial trucks specified under subpara
graph <2> of this paragraph are the 
minimum types required but industrial 
trucks having greater safeguards may be 
used If desired. 

<2) For specific areas of use see Table 
N-1 which tabulates the lnformation 
contained ln this section. References ln 
parentheses are to the corresponding 
classification as used ln the National 

SO1.0IAIIY TABLE ON USE OP INDUSTl\lAL T'\UC&s IN VARIOUS LOL\TIONS 

'la= 

ieriptlon 
of 

lasses 

U nclasslfled 

Lom tions not po=ss
lng atmosph•11'S as 
de<erlhed In olher 
columns. 

None 

Class l \ocotlons Clnss 11 locaLlons 

Locations In which flAmmable l?&Sl'S 
or vapors are. or may hr. prP5"nt In Locations which nrr hnzardous hccou<e or the 
tho air In quanlltlts sufficient to presence of comb,nllbl• •lust. 
produce explosive or lgnlLlblo mix• 
lures. 

A D C D E F v 

Class lll locatlons 

LncaLIOn.• whrn- enslly lgnltilllP flben 
or flylnl!l' aro l'r<'>('n\ but 1101 llkrly 
to b• Ill •usp<'n<lon In f!U&nllllel: SUI• 
llclent to produet' lttnltlble ml1Luru. 

None 

• "'01 locallons 
WI osphel1'5 In 

11nd groupS 

PINS and WharvPS in• ACrlY• 
sld• and outside lene 
g•n1>ml <torai:o 

General lndu~Lrtal 

llydru- t:thyl 
~•n ether 

Oa.solln• 
Naphlha 
Alcohols 
Acetonr 
Lacqurr 
solvenl 
Denune 

)!Na! dust Carhon hlock 
Conl dust 
Cok• dust 

Grain dust 
Flour dust 
f:tareh dust 
Orgunlc dust 

Onlrd wu<te. eo<'oo flbN, collon. fl· 
c•l•ior. h•tnp. U!llf. lull•, kapok, 
ookU"•, SIMI. /:l)f\nlsh mos.<. synlhttlc 
Ob•rs. low 

-

!visions 
lotore of 
itardous 
ndltlon-) 

p, In classes 

or commettlal 
properties 

None 

None 

Above condl· 
Lion .. ists 
continuously, 
lntermlt• 
tently. or 
periodlcally 
under normal 
opcrotln~ 
conditions. 

Above condition 
may occur eel• 
drni.1lly os due to 
a punctor<• ol o 
storai,te drum. 

E1ploslvc ml1ture 
muy br or,•sen t 
under normal op,r, 
atln• conditions. or 
wherr la1lur,• or 
e')ulpment may 
caus• thr eo11ditlon 
to extsr slmul• 
taneously with 
nrcln~ or Sl)l\rl<lng 
of eli-ctrical r11uip. 
anent. o· \\'hcrr 
dusr~ ohn rli,c. 
trlcally con ·luctlng 
noLUJ'l' may be 

2 

E,ploslv• ml1tur• 
not normally pres
rnt. hut wht>rr th•• 
1,os1L• ,r du•r mny 
<'1lll5" ltrot •L«' In 
el•ctrlcol r<1ulp. 
mcnt, 'lr w'·t"rc 
~uch dr1)0 IL< may 
be ,~111t,•tl hy orc.s 
or sparks from 
electrical equip. 
rnent. 

I 

LoC!ltlon, ln 
which ,·a,Hy 
lg111ll11lo• llbers 
or moterials 
r,roducin~ •om• 
lmstlhl,• Oylngs 
nn- handlrd. 
manulnctuN'<I. 
or usrd. 

Locations In 
which 08S0y 
ignltlble llbers 
ore stored l>r 
handl•d ltl · 
c,•pt in the 
r,roc•s• or 
monulac1ure). 

prcs•nt:.;.. _______________________ _ 

Authoriz.etl Ulla< 01 trucks by types ln ~roups 01 classe$ and division• 

AD CU AOC 0 E p 0 E F 0 Non• None 

-------------------------------------------
I trucks 

• •~rlt<!d 

;I· 8t::::: ::: :: ~~~:: :::: :::::: :: :::: :: : : :: : : :::: :: : : :: :::: :: :::: :::· R~ :·::::: .:. ~::: :: :: :::::: :: :: :::::::: :: ::: : :· 8~:::: :: :: ;~ y:: :: ::: : :: :: :: : . gt ............. . 
c: 
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~~s ........... ~:::::::::::::::::::::::::::::::::::::::::::::::::::·os::::::::::::::::::::::::::::::::.:::::::::·os::::::::::::::::::::::::::::·os················ 
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~ 210.211 201 (al 203 200 !a) 204 20'l Col 20.'I Ca) 1!1J Ca) 206 207 (a) 2lll (al 

(a) (a), Cb) (al (bl 

'rurlcs con!onnln~ tJ> th•«1 Type~ may alSI> be used-WI subdlvlslon (c}(2)!1) and (c)(2)(1U) of this scc:tlon. 

178{c)(2) 

J 
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Electrical Code, NFPA 70- 1971 ; ANSI 
Cl-1971 <Rev. of 19681 for the conven
ience of persons familiar with those 
classifications. 

<l> Power-operated industrial trucks 
shs.11 not be used In atmoi-phercs contain
Ing hazardous concentration of acety
lene, butadiene, ethylene oxide, hydro
gen Cor gases or vapors equivalent in 
hazard to hydrogen, such as manufac
tured gas) , propylene oxide, acetalde
hyde, cyclopropane, diethyl ether, ethyl
ene, lsoprene, or unsymmetrical dimethYl 
hydrazine I UDMH). 

<ID Ca> Power-operated industrial 
trucks shall not be used in atmospheres 
containing hazardous concentrations of 
metal dust, including aluminum, mag
nesium, and their commerclal alloys, 
other metals of similarly hazardous char
acteristics, or in atmospheres containing 
carbon black, coal or coke dust except 
approved power-operated industrial 
trucks deslgna~ as EX may be used In 
such atmospheres. 

Cb) In a.tmospheres where <lust ot mag
nesium, aluminum or aluminum bronze 
may be present, !uses, switches. motor 
controllers, and circuit breakers o! trucks 
shall have enclosures specifically ap
proved for such locations. 

CIU) Only approved power-operated 
industrial trucks designated as EX may 
be used In atmospheres containing ace
tone, acrylonitrile, alcohol. ammonia, 
benzine, benzol, butane, ethYlene di
chloride. gasoline, hexane, lacquer sol
vent vapors, naphtha, natural gas, pro
pane. propylene. styrene, vinyl acetate, 
vinyl chloride, or xylenes In quantities 
sufficient to produce explosive or Ignit
able mixtures and where such concen
trations of these gases or vapors exist 
continuously, intermittently or periodi
cally under normal operating conditions 
or may exist frequently because of repair, 
maintenance operations, leakage, break
down or faulty operation of equipment. 

Clv> Power-operated Industrial trucks 
designated as DY, EE, or EX may be 
used In locations where volatile flam
mable liquids or flammable gase~ are 
handled, processed or used, but In which 
the hazardous Uquids, vapars or gases 
will normally be confined within clo!ied 
containers or closed systems from which 
they can escape only In case of accidental 
rupture or breakdown of such containers 
or systems, or 1n the case of abnormal 
operation of equipment; also In loca
tions in which hazardous concentrations 
of gases or vapors are normally prevented 
by positive mechanical ventilation but 
which might become hazardous through 
!allure or abnormal operation of the ven
tilating equipment; or in locations which 
are adjacent to Class I , Division 1 loca
tions, and to which hazardous concentra
tions of gases or vapars might occasion
ally be communicated unless such com
munication ls prevented by adequate 
positive-pressure ventilation from a 
source of clear air, and effective safe
guard.a against ventilation !allure are 
provided. 

Cv> In locations used for the storage 
of hazardous Uquids In sealed containers 
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or llqulfled or compressed gases in con
tainers, approved power-operated in
dustrial trucks designated as DS, ES, 
GS, or LPS may be used. Tlus classifica
tion Includes locations where volatlle 
flam1nable llquicls or flammable gases 
or vapors are used, but which, would 
become hazardous only In case of an 
accident or of some unusual operating 
condition. 'l'he quantity of hazardous 
material that might escape in case of 
accident, the adequacy o! ventilating 
equipment, the total area Involved, and 
the record of the lndust.rY or business 
with respect to explosions or fires are 
all factors that should receive considera
tion in determining whether or not the 
DS or DY, ES, EE, OS, LPS designated 
truck possesses sufficient safeguards for 
the location. Piping without valves. 
checks. meters and similar devices would 
not ordinarily be deemed to introduce a 
hazardous condition even though used 
for hazardous liquids or gases. Loca
tions used tor the storage of hazardous 
llqwds or of llquifled or compressed 
gases in sealed containers would not 
normally be considered hazardous unless 
subject to other hazardous conditions 
also. 

Cvl) Ca > Only approved power-
operated Industrial trucks designated as 
EX shall be used in atmospl:ieres in wbJcb 
combustible dust Is or may be in suspen
sion continuously, interrnlttenU.v. or 
periodically under normal operating con
ditions, in quantities su.tDclent to pro
duce explosive or Ignitable mixtures, or 
where mechanical !allure or abnormal 
operation of machinerY or equipment 
might cause such mixtures to be 
produced. 

Cb> The EX classification usually In
cludes the working areas of grain hand
ling and storage plants, room contain
ing grinders or pulverizers, cleaners, 
graders. scalpers, open conveyors or 
spouts, open bins or boppers, mixers, or 
blenders, automatic or hopper scales, 
packing machinery, elevator heads and 
boots, stock distributors, dust and stock 
collectors <except all-metal collectors 
vented to the outside>, and all s1mllar 
dust producing machinerY and equip
ment in grain processing plants, starch 
plants, sugar pulverizing plants, malting 
plants, hay grinding plants, and other 
occupancies of similar nature; coal pul
verizing plants <except where the pulver
izing equipment l.s essentially dust 
tight> ; all working areas where metal 
dusts and powders are produced, proc
essed, handled, packed, or stored <ex
cept In tight containers> ; and other 
similar locations where combustible dust 
may, under normal operating conditions, 
be present In the air In quantities su.tD
clent to produce explosive or Ignitable 
mixtures. 

<vU) Only approved power-operatea 
Industrial trucks designated as DY, EE, 
or EX shall be used In atmospheres In 
which combustible dust will not normally 
be In suspension In the air or will not be 
likely to be thrown Into suspension by 
the normal operation of equipment or 
apparatus In quantities su.tDclent to pro-

duce explosive or Ignitable mlxtum Tl: 
where deposits or accumulations of a l 
dust may be Ignited by arcs or &111 
originating In the truck. ~ fl 

< viii) Only approved 1,1ower-opel1' Pf l! 
Industrial trucks designated as DY, I 11 CJ: 
or EX shall be used In locations wbl ~ 
nre hazardous becalL5e of the prest1111t ■ta! 
ea.~lly tgnttible fibers or flyings bu& • i:al1 
which such fibers or flylngi; arc not IA! Pl 
to be In suspension in the nlr In qllll 1 

ties sufficient to produce lanllll I. b 
mixtures. 

Cix> Only approved power-operatedl 1 
dustrlal trucks designated as DS, D '.e:l 
ES, EE, EX, GS, or LPS shall be lllld ._ 
locations where easlly Ignitable ftbffla I) It 
stored or handled, lnclud.iug oulil 11\m 
storage, but are n1>t belni: processed 11111 k 
manufactured. Industrial trucks da 'I c: b 
nated as E, which have been pmt• •~ 
used In these locations may be concJD• ~ 
1n use. 

ex> On piers and wharves handla O:!! p 
general cargo, any approved powa S ft. 
operated industrial truck designated cl. 
Type D, E, 0, or LP 1nay be wed.< 
trucks which conform to the req.iflt ~!} 
ments for these types may be used. •= 

<xi> If storage warehouses· and 11111 1 W: 
side storage locations are hazardous ai. ~~I 
the approved pawer-opera.ted indt""11 POI 
truck specified for such locations In 1k. 11 Tr 
paragraph Cc> (2> shall be used. It Di1 11 
classified a.s hazardous, any apprvlll ll 
power-operated industrial truck dtil ~ 
nated as Type D, E, 0, or LP maJ ~ 1 ':"' 
used, or trucks which conform to the II J~ 
quirements for these types may be 111d • ~ 

Cxll> If general industrial or cOIIIJIIII I tl~ 
eta! properties are hazardous, only IP' : ~&r1 
proved power-operated industrial trlXt 
si.-eclfled for such locations In thisc\:l u 1? 
graph Cc>(:!} shall be used. If not t 
fled as hazardous, any approved polt! l -'ll 
operated Industrial truck destgnaltd '"'- ;~tl'l' 
Type D, E, O, or LP may be u.sed. 1 
trucks which conform to the reciullf- ~ tt I 
ments of these types may be used. 

1 
t 

<d> Converted industrial tncb 
Power-operated industrial trucks 11111 IIG tt 
have been originally approved tor 1111 e~ 
use of gasoline for fuel. when cond f,; l 
to the use of liquefied petroleum Jl:l timi 
fuel In accordance with paragraph eel ll \Vl, 
of this section, may be used In ~ lter.t 
locations where O, GS or LP, and ,..,. lotai 
designated trucks have been spect.tled l 
the preceding paragraphs. I Co 

<e> Safety guards. Cl> High Ul1 e.s. ll 
Rider trucks shall be fitted with an Oft!• ;: 
head gunrd manufactured In aCC()l'daJXf I 1/Je 
with paragraph Ca) <2) of this !IC' II 
tlon, unless operating conditions do J>; ~ 
permit. 1etrt! 

<2> If the type of load presents a hll; 111 ard, the user shall equip fork trucks wt~ to 
a vertical load bB.<'krest extension IJIIJI; t 1:1:i,: 

tactured in accordance with para,rt O.J01, 
<a> (2) of this section. 

co Fuel handling and storage. cl 1 _: l fr, 
storage and handling of liquid fuels _. ti O! 
as gasoline and diesel fuel shall be ID,_ ti.t 
cordance with NFPA Fl'\mmable ,. 

1 
to 

Combustible Liquids Code CNFPA ?fo. !bi 
1969). •tn.i 

◄ --
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The storage and handling of llque-
• ~troleum gas fuel shall be in ac-
1111 tee with NFPA Storage and Han
• of Liquefied Petroleum Gases 
■ \. No. 58-1969>. 

= 
Changing and charging storage 

ie•. <1> Battery charging installa
ihall be located in areas designated 

• at purpose. 
Facllities shall be provided for 

• 1g and neutralizing spilled electro
.. or ftre protection. for protecting 
Ill ng apparatus from damage by 
• , and for adequate ventilation 
• ispersal of fumes from gas.sing 

lea. 
When racks are used for support 
t.erles, they should be made of ma

• nonconductive to spark genera
• r be coated or covered to achieve 
lll >Jective. 

A conveyor, overhead hoist, or 
• lent material handling equipment 
• ,e provided fol' handling batteries. 

Reinstalled batteries shall be 
• 1:-, positioned and secured in the 

II A carboy t.il ter or siphon shall be 
,,. ed for handling electrolyte. 
• When charging batteries, acid 

!ill ,e poured into water; water shall 
1 poured into acid. 

Trucks shall be properly posi
and brake applied before at

elll ng to change or charge batteries. 
Ill When charging batteries, the vent 

• hould be kept In place to avoid 
• •lyte spray. Care shall be taken 
o tre that vent caps are functioning. 
f1III 1.ttery <or compartment) cover<s> 

e open to dissipate heat. 
Smoking shall be prohibited in 

arging area. 
• Precautions shall be taken to pre
• oen flames, sparks, or electric arcs 

I .ery charging areas. 
a Tools and other metallic objects 

l1al .e kept away from the top of un-
d batteries. 
Lighting for operating areas. Cl) =• •iled lighting of adequate Intensity 
be provided in operating areas. 

merican National Standard Prac-
011 r Industrial Lighting, All.1-1965 

)) ). 

• Where general lighting is less than 
' t !DS per square foot, auxiliary di
' al lighting shall be provided on 
t,e lCk. 
d Control of noxious gases ana 

t.111 (1) Concentration levels of car
,,_ onoxide gas created by powered :-i• rial truck operations shall not ex
te ne levels specified in § 1910.1000. 

ti Questioru: concerning <1egree of 
nc: 1tratlon and methods of sampling 

IA • •rtain the conditions should be re
. ., to a quallfled industrial byglenist. 

C.., Dockboarcu <bridge plate&>. See 
1E 30<a>. 

Trucks and railroad cara. <1> The 
r• of highway trucks shall be set 

l'IDI: neel chocks placed under the rear •= to prevent the trucks from rolling 
'-• they are boarded wlth powered 
"' rial trucks. 

<2> Wbeel stops or other recognized 
positive protection shall be provided to 
prevent railroad cars from moving dur
ing loading or unloading operations. 

<3> Pixed Jacks may be necessary to 
support a semitrailer and prevent up
ending during the loading or unloading 
when thP. trailer is not coupled to a 
tractor. 

<4> Positive protection shall be pro
vided to prevent railro'ad cars from being 
moved while dockboards or bridge plates 
are in position. 

<l> Operator · training. Only trained 
and authorized operators shall be per
mitted to operate a powered Industrial 
truck. Methods shall be devised to train 
operators In the safe operation of pow
ered industrial trucks. 

<m> Truck operations. (1) n-ucks 
shall not be driven up to anyone stand
ing in front of a bench or other fixed 
object. 

(2) No person shall be allowed to stand 
or pass under the elevated portion of 
any truck, whether loaded or empty. 

<3> Unauthorized personnel shall not 
be permitted to ride on powered indus
trial trucks. A safe place to ride shall be 
provided where riding of trucks is 
authorized. 

(4) The employer shall prohibit arms 
or legs from being placed between the 
uprights of the mast or outside the run
ning lines of the truck. 

(5) (i> When a powered industrial 
truck is left unattended, load engaging 
means shall be fully lowered, controls 
shall be neutralized, power shall be shut 
off, and brakes set. Wheels shall be 
blocked if the truck is parked on an 
incline. 

<ll> A powered industrial truck is un
attended when the operator is 25 ft or 
more away from the vehicle which re
mains in his view, or whenever the oper
a.tor leaves the vehicle and it is not in 
his view. 

(ill> When the operator of an indus
trial truck ls dismounted and within 25 
ft of the truck stlll 1n his view, the load 
engaging means shall be fully lowered, 
controls neutralized, and the brakes set 
to prevent movement. 

C6l A safe distance shall be main
tained from the edge of ramps or plat
forms while on any elevated dock. or 
platform or freight car. Trucks shall not 
be used for opening or closing freight 
doors. 

'7> Brakes shall be set and wheel 
blocks shall be in place to prevent move
ment of trucks. trailers. or railroad cars 
while loading or unloading. Fixed jacks 
may be necessary to support a semltraUer 
during loading or unloading when the 
trailer is not coupled to a tractor. The 
flooring of trucks. trailers, and railroad 
cars shall be checked for breaks and 
weakness before they are driven onto. 

<8> There shall be sufficient headroom 
under overhead installations, lights. 
pipes. sprinkler system. etc. 

<9> An overhead guard shall be used 
as protection against falling objects. It 
should be noted that an overhead guard 
Is intended to offer protection from the 
hnpact of small packages. boxes, bagged 

material. etc., represenu.tive of the job 
application, but not to withstand the 
impact of a falling capaclty load. 

Cl0> A load backrest extension shall 
be used whenever necessary to minimize 
the possibility of the load or part of it 
from falling rearward. 

<11> Only approved Industrial trucks 
shall be used in hazardous locations. 

<12) Whenever a truck is equipped 
with vertical only, or vertical and hori
zontal controls elevatable with the lift
ing carriage or forks for lifting person
nel. the following additional precautions 
shall be taken for the protection of per
sonnel being elevated. 

CD Use of a safety platform firmly 
secured to the lifting carriage and/or 
forks. 

Cii> Means shall be provided whereby 
personnel on the platform can shut off 
power to the truck. 

<Iii> Such protection from falling ob
jects as indicated necessary by the op
eratini conditions .shall be provided. 

(13)-Rcvokcd 
< 14 > Fire aisles, access to stairways, 

and fire equipment shall be kept clear. 
[§1910 . 178(m)(l3) revoked 
at 38 F . R. 14373, effective 
July 31, 1973.] 

< n > Traveling. Cl > All traffic regula
tion.s shall be observed. including au
thorized plant speed limits. A safe dis
tance shall be maintained approximately 
three truck lengths from the truck 
ahead, and the truck shall be kept under 
control a t au times. 

<2> The right of way shall be yielded 
to ambulances, fire trucks. or other ve
hicles in emergency situations. 

<3> Other trucks traveling in the same 
direction at intersections, blind spots. or 
other dangerous locations shall nnt be 
passed. 

(4> The driver shall be required to 
slow down and sound the horn at- cross 
aisles and other locations where vision 
is obstructed. If the load being carried 
obstructs forward view. the driver shall 
be required to travel with the load 
trailing. 

< 5 > Railroad tracks shall be crossed 
diagonally wherever possible. Parking 
closer than 8 !f!et from the center of 
railroad tracks Is prohibited. 

<6> The driver shall be required to 
look in the direction or. and keep a clear 
view of the path of travel. 

<71 Grades shall be ascended or de
scended slowly. 

<il When ascending or descending 
grades in excess of 10 percent, loaded 
trucks shall be driven with the load up
grade. 

<ii> Unloaded trucks should be op
erated on all grades with the load en
gaging means downgrade. 

<ill> On all grades the load and load 
engaging means shall be tilted back i! 
applicable, and raised only as far as 
necessary to clear the road surface. 

<8> Under all travel conditions the 
truck shall be operated at a speed that 
will permit it to be brought to a stop in 
a safe manner. 

178(n)(8) 



150 GENERAL INDUSTRY STANDARDS 

<9> Stunt driving and horseplay shall 
not be permitted. 

< 10> The driver shAll be required to 
slow d0'1.1'l tor wet and slippery floors. 

(11) Dockboard or bridgeplates, shAll 
be properly secured before they are 
driven over Dockboard or bridgeplates 
shall be driven over carefully and slowly 
and their rated capacity never exceeded. 

< 12> Elevators shall be approached 
!I.lowly, and then entered squarely after 
the elevator car Is properly leveled Once 
on the elevator, the \,ontrols shall be 
neutrall1.ed, power shut off, and the 
brakes set. 

< 13> Motori7.ed hand trucks must en
ter elevator or other confined areas wtth 
load end forward. 

<14> Running over loose objects on 
the roadway surface shall be avoided. 

< 15 > While negotiating turns, speed 
shall be reduced to a safe level by means 
of turning the hand steering wheel in a 
smooth, sweeping motion. Except when 
maneuvering at a very low speed. the 
hand steering wheel shall be turned at a 
moderate, even rate. 

< o > Loading Ill Only stable or safely 
arranged loads shall be handled. Caution 
shall be exercised when handling off
center loads which cannot be centered 

12> Only loads wlthln the rated ca
pacity of the truck shall be handled. 

13> The long or hlgh 'Including multi
ple-tiered> loads whlch may affect ca
pacity shall be adJusted. 

141 When attachments are used. par
ticular care should be taken in securing, 
manipulating, positioning, and tran~
porllng the load. Trucks equipped with 
attachments shall be operated as par
Uallr loaded trucks when not handllnc 
a load. 

< 5 > A load engaging means shall be 
placed under the load as far as possible. 
the mast shall be carefully tilted back
ward to stabilize the load 

16) Extreme care shall be used when 
tilting the load forward or backward. 
particularly when high tiering. Tilting 
forward with load engaging means ele
vated shall be prohibited except to pick 
up a load An elevated load shall not be 
tilted forward except when the load is 
In a deposit position over a rack or stack 
When stacking or tiering, only enough 
backward tilt to stabilize the load shall be 
used. 

<p> Operation of the truck. (1 > If at 
any time a powered Industrial truck Is 
found to be in need of repair, defective, 
or In any way unsafe, the truck shall be 
taken out of service until It has been 
restored to sa{e operating condition. 

C2> Fuel tanks shall not be tilled while 
the "ngi.ne is running Spillage shall be 
avoided. 

<3> Spillage of oil or fuel shall be 
carefully washed away or completely 
evaporated and the fuel tank cap re
placed before restarting engine 

<4) No truck shall be operated with a 
leak in the fuel system until the leak has 
been corrected. 

< 5 > Open flames shall not be used for 
checking electrolyte level In storage bat
teries or gasoline level In fuel tanks. 

178(n)(9) 

tql Maintenance of industrial trucks 
< 1) Any power-operated Industrial truck 
not In safe operating condition shall be 
removed from service All repairs shall be 
made by authorized personnel. 

<2> No repairs shall be made In Class 
I. n. and III locations. 

131 Those repairs to the fuel and Ig
nition systems of lnd\1$trlal trucks which 
Involve fire hazards shall be conducted 
only in locations designated !or such 
repairs. 

<4> Trucks in need or repairs to the 
electrical system shall have the battery 
disconnected prior to such repairs. 

< 5 > All parts of any such industrial 
truck requiring replacement shall be 
replaced only by parts equivalent as to 
safety with those used in the original 
design. 

<6> Industrial trucks shall not be 
altered so that the relative p05itlons of 
the various parts are dJfferent from what 
they were when originally received from 
the manuiacturer, nor shall they be al
tered either by the addition or ext.Ia 
parts not provided by the manufacturer 
or by the elimination of any parts, ex
cept as provided In subparagraph <12> of 
thJs paragraph. AddJtlonal counter
weighting of fork trucks shall not be 
done unless approved by the truck 
manuiacturer. 

<7> Industrial trucks shall be exam
ined before being placed In service. and 
shall not be placed in service if the 
examlnation shows any condJtlon ad
versely affecting the safety of the 
vehicle. Such examination shall be made 
at least dally. 

Where industrial trucks are used on a 
round-the-clock basis, they shall be 
examined after each shift. Defects when 
found shall be 1mmed1ately reported and 
corrected. 

<8> Water mufflers shall be filled dally 
or as frequently as Is necessary to pre
vent depletion or the supply of water 
below 75 percent of the filled capacity. 
Vehicles with mufflers having screens or 
ott.er parts that may become clogged 
shall not be operated whlle such screens 
or parts are clogged. Any vehicle that 
emits hazardous sparks or flames from 
t.he exhaust system shall Immediately be 
removed from service, and not returned 
to service until the cause for the emis
sion or such sparks and flames has been 
eliminated. 

c91 When the temperature of any part 
of any truck is found to be In excess of 
Its normal operatlng temperature. thus 
creating a hazardous condition, the 
vehkle shall be remov~d from service and 
not returned to service until the cause 
for such overheating has been eliminated. 

C 10> Industrial trucks shall be kept 
In a clean condition. free of lint, excess 
oil. and grease. NoncombusUble agent.5 
should be used for cleaning trucks. Low 
flash point <below 100• F.> solvents shall 
not be u.,;ed High flash point <at or above 
100 · F. > solve:1ts may be used Precau
tions regarding toxicity, ventilation, and 
fire hazard shall be consonant wlth the 
agent or solvent used. 

(11)-Rcvokcd 

112> Industrial trucks originally Ii 
proved tor the use of gasoline tor i. 
may be converted to liquefied pet.rollS 
gas fuel provided the complete con,_. 
results ln a truck which elJ'bodla t 
features specified for LP or LPS dllJI, 
nnted trucks. Such conversion equiJIIIB' 
shall be approved. The descrtpUon ol 
component parts of this converlioll Ill 
tern and the recommended metbod 
installation on specltlc trucks are mi Ii: 
tained in the "Listed by Report." I 

§ 1910.179 Overhead and gantry era 
Ca) De/intttons applicable to tllll • ..... A 

tfon. Cl> A "crane" Is a machlne for lift "' ' 
Ing and lowering a load and mmtnr 

1 
horizontally, with the holsUng mtU 
anlsm an integral part of the machll 
Cranes whether ftxed or mobUe 11 
driven manually or by power 

<2> An "automatic crane" ls a Cnl> 
which when activated operates thn,arl 1 "l 
a preset cycle or cycles. ae 

<3 > A "cab-operated crane" ha Cl9 
con~rolled by an operator ln a cab It 111 cated on the bridge or trolley. 'l 

<4 i •·cantilever gantry crane" ~ ~ 
a gantry or semigantry crane ID wbir>' llrrc 
the bridge girders or trusses mtlC A 
tra.ns\•ersely beyond the crane run•lf 
one or both sides. 1 

<5> "Floor-operated crane" metlll c c 
crane which is pendant or noncondudl'! 
ro:>e controlled by an operator on ta 
floor or an independent platform. II 1 16> "Gantry crane" means a C?l:t 
similar to an overhead crane except llltl I 
the bridge for carrying the trolle, 1 

1 

trolleys 1s rigidly supported on two b.t~ 
more legs running on fixed rails or~ It 
runway 

17> "Hot metal handUng Cl'IIII 1 
means an overhead crane used for tnnt' l'l 
porting or pouring molten material tt:;a: 

<8) "Overhead crane" means a c:rO! II• 
with a movable bridge carrylnR I a:i ftr lo 
able or flxed hoisting mechanism 1 ~ 
traveling on an overhead fixed runwc '.he 
structure. 11 

<9> ''Power-operated crane" mt1111 1 er. 
crane whose mechanism Is driven bJ el!r I i 
tric, air, hydraulic, or internal comblll- ,~, 
tion means. Ill 

00> A "pulpit-operated crane" Is I Iii . 
cra:1e operated from a fixed operator sU ltn~ 
tlon not attached to the crane !er Is 

< 11 > A "remote-operated crant-b 11 1 ~ 
crane controlled by an operator no& ID~ 111 • 
pulpit or In the cab attached to ,.. ~ 
crane, by any met.hod other than pill- tl\f 
s.:it or rope control. ~ 

(12) A "semJgantry crane" ts a paid Iii, • 
crane with one end or the brldize iutl' 
supported on one or more legs th1I = 1 on a fixed rail or runway, the other 'Irr, 
of the bridge belng supported by a uud > • 

running on an elevated rail or run1'11· 
c 13> "Storage bridge crane" meant~ I "I 

gantry type crane o! long span USU II~ 
used for bulk storage of material: ~ l1t1t 
brldize girders or trusses are riJI~ ,, • 
nonrlgldly supported on one or -· 111111 
legs. It may have one or more nxecl' 'tt·,

1 

hinged cantilever ends. "'101 
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"Wall crane" means a crane hav
ib with or without trolley and sup-
from a side wall or line of col

or a buildinrs. It is a traveling type 
perates on a runway attached to 
le wall or columns. 

"Appointed" m-?ans assigned spe
• esponslbilities by the employer or 
bl, 1ployer's representative. 

"ANSI"' me11.ns the American Na
e:: Standards Institute. 

An "auxiliary hoist" Is a supple-
• .l hoisting unit of lighter capacity 

sually higher speed than provided 
e main hoist. 

A '"brake" is a device w:ed for 
ing or stopping motion by friction 

• ,er means. 
A "drag brake'' is a brake which 

tes retarding force without external 
,l. 

A "holding brake" is a brake that 
. Ill atically prevents notion when 
'>I Is off. 

''Bridge" means that part of a 
ra <.onsisting of girders, trucks, end 
e= ootwalks, and drive mechanism 

. carries the trolley or trolleys. 
1 "Bridge travel". means the crane 

IC 1ent in a direction parallel to the 
"Iii runway. 
•I A "bumper" <buffer) is an energy 

hll ,mg device for reducing impact 
11D a moving crane or trolley reaches 

1111 d or its permitted travel: or when 
,ov!ng cranes or t.rolleys come in 

)II ·t. 
• The "cab" ls the operator's com

~ ent on a crane. 
I "Clearance" means the distance 

f~ any part of the crane to a point 
of nearest obstruction. 

I "Collectors current" are <.on
g devices for collecting current 

r ·unway or bridge conductors. 
''Conductors, bridge'' are the 

,e cal conductors located along the 
rtl · structure of a crane to provide 
• to the trolley. 

''Conductors, runway" (main) 
rwi he electrical conductors located 
18' a crane runway to provide power 
'l crane. 

1 The "control braking means" ls a 
'1'111 1d of controlling crane motor speed 
wt: 1n an overhauling condition. 

1 "Countertorque" means a method 
OJ 1trol by which the power to the 
rn11 l.s reversed to develop torque 1n 
Lbll iposite direction. 

, "Dynamic" means a method of 
• >lllng crane motor speeds when 1n 

~1111 verhaultng condition to provide a 
• Ung force. 

1 , "Regenerative" means a form of 
fl,r. nlc braking in which the electrical 
• Y gen:)rated ls fed back into the 
• syst.em. 

. I "Mechanical" means a method of 
cGII >1 by friction. 

1 "Controller, spring return" means 
,.,. • ~Iler which when released will re
tial ,utomatlcally to a neutral position. 

• "Designated" means selected or 
11411 :ed by the employer or the em
Pie 's representative as being quallfled 
tlf form specific duties. 

(36) A "drift point" means a point on 
a travel motion controller which relenses 
the brake v,rhile the motor is not ener
gized. This allows for coasting before the 
brake ls set. 

<37> The "drum" ls the cylindrical 
member around which the ropes are 
wound for raising or lowering the load. 

(38) An "e()uallzer" Is a device which 
compensates for unequal length or 
stretch of a rope. 

(39) "ExPoSCd'' means capable of 
being contacted inadvertently. Applied 
to hazardous objects not adequately 
guarded or Isolated. 

<40) "Fail-safe" means a provision 
designed to automatically stop or safely 
control any motion In which a malfunc
tion occurs. 

<41) "Footwalk" means the walkway 
with handrall, attached to the bridge or 
trolley for access purposes. 

(42> A "hoist" ls an apparatus which 
may be a part of a crane, exerting a force 
for lifting or lowering. 

(43) "Holst chain" means the toad 
bearing chain in a hoist. 

NOTE: Chain properties do not conform to 
those shown In ANSI B30.9-1971, Se.fety Code 
for Slings. 

(44) "Holst motion" means that mo
tion o! a crane which raises and lowers a 
load. 

(45> "Load" means the total super
imposed weight on the load block or hook. 

<46) The "load block" ls the assembly 
of hook or shackle, swivel, bearing, 
sheaves, pins, and frame suspended by 
the hoisting rope. 

(47) "Magnet" means an electromag
netic device carried on a crane hook to 
pick up loads magnetically. 

< 48) "Maln hoist" means the hoist 
mechanism provided for lifting the maxi
mum rated load. 

<49> A "man trolley" ls a trolley hav
ing an operator's cab attached thereto. 

<50) "Rated load" means the maxi
mum load for which a crane or lndtvld
ual hoist ts designed and built by the 
manufacturer and shown on the equip
ment nameplate(s). 

(51) "Rope" refers to wire rope, unless 
otherwise speclfled. 

(52) "Running sheave" means a 
sheave which rotates as the load block 
Is raised or lowered. 

(53) "Runway" means an assembly of 
rails, beams, girders, brackets, and 
framework on which the crane or trolley 
travels. 

<54) "Slde pull" means that portion of 
the hoist pull acting horizontally when 
the hoist lines are not operated vertically. 

(55) "Span" means the horizontal dis
tance center to center of runway rails . 

<56) "Standby crane" means a crane 
which Is not ln regular service but which 
Is used occasionally or intermittently as 
required. 

(67) A "stop" ls a device to llmlt travel 
of a trolley or crane bridge. This device 
normally ls attached to a fixed structure 
and normally does not have energy ab
sorbing ablllty. 

(58) A "switch'' ls a device for making, 
breaking, or for changing the connec
tions in an electric circuit. 

(59) An "ernergenoy stop switch" ls a 
manually or automatically operated elec
tric switch to cut otf electric power in
dependently of the regular operating 
controls. 

<60> A "limit switch" ls a switch which 
Is operated by some part or motion of a 
power-driven machine or equipment to 
alter the electric circuit associated with 
the machine or equlJ>ment. 

(61) A "main switch" ls a switch con
trolling the entire power supply to the 
crane. 

<62) A "master switch" ts a switch 
which dominates the operation of con
tactors, relays, or other remotely oper
ated devices. 

<63) The "trolley'• Is the unit which 
travels on the bridge ralls and carries the 
hoisting mechanism . 

<64) "Trolley travel" means the trolley 
n\ovement at right angles to the crane 
runway. 

< 65> "Truck" means the unit consisting 
of a frame, wheels, bearings, and axles 
which supports I.he bridge girders or 
trolleys. 

<b> General requirements-<1> Appli
cation. 'rhis section applies to overhead 
and gantry cranes, including semlgantry, 
canWever gantry, wall cranes, storage 
bridge cranes, and others having the 
~ame fundamental characteristics. These 
cranes are grouped because they all have 
trolleys and slmllar travel characteris
tics. 

(2) New and existing equipment. All 
new overhead and gantry cranes con
sttucted -and installed on or after August 
31, 1971, shall meet the design specl.tlca
tlons of the American National Stand
ard Safety Code for Overhead and Gan
try Cranes, ANSI B30.2.0-1967. Overhead 
and gantry cranes constructed before 
August 31, 1971, should be mod.lfled to 
conform to those design speclflca.tions by 
February 15, 1972, unless it can be shown 
that the crane cannot feasibly or eco
nomically be altered and that the crane 
substantially complles with the require
ments of this section. 

<3> Modiftcatlons. Cranes may be 
modified and rerated provided such 
modlftcatlons and the supporting struc
ture are checked thoroughly for the new 
rated load by a qualified engineer or the 
equipment manufacturer. The crane 
shall be tested 1n accordance with para
graph <k> <2> of this section. New rated 
load shall be displayed 1n accordance 
with subparagraph (5> of this para
graph. 

(4) Wind indicators and rail clamps. 
Outdoor storage bridges shall be pro
vided with automatic rail clamps. A 
wind-indicating device shall be provided 
which will give a visible or audible alarm 
to the bridge operator at a predetermined 
wind velocity. If the clamps act on the 
rail heads, any beads or weld flash on 
the rail heads shall be ground off. 

<5> Rated load marking. The rated 
load of the crane shall be plainly marked 
on each side of the crane, and if the 

179(b)(5) 
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crane has more than one hoisting unit, 
each hoist shall have its rated load 
marked on it or Its load block and this 
marking shall be clearly legible from the 
ground or floor. 

<6> Clearance from obstruction. <I' 
Mlnimum clearance of 3 Inches overhead 
and 2 inches laterally shall be provided 
and maintained between crane and ob
structions In conformity with Crane 
Manufacturers Association of America, 
Inc., Specification No. 61 <formerly the 
Electric Overhead Crane Institute, Inc>. 

(11) Where passageways or walkways 
are provided obstructions shall not be 
placed so that safety o# personnel wtJI 
be Jeopardized by movements of the 
crane. 

<7> Clearance between parallel cranes. 
If the runways of two cranes are parallel, 
and there are no Intervening walls or 
structure, there shall be adequate clear
ance provided and malntalned between 
the two bridges. 

(8) D esignated personnel.-Only des
ignated personnel shall be permitted to 
operate a crane covered by this section. 

opposite side of the crane at least twice CU) Bumpers shall be so deslgne:I 1 
the length ot the trolley. installed as to m1n1mJze part., falll 

<11> Footwalks should be located to give from the crane in case of break.an. ) 
11 a headroom not less than 78 Inches. In (3) Trolley bumpe,8.-<1> A trwi WtJI 

no case shall less than 48 Inches be shall be provided with bwnpef6 or alt 
111 provided. If 48 Inches of headroom can- automatic means of equivalent 6 

not be provided, footwalks should be unless the trolley travels at a slow 11 •ir: 
omitted from the crane and a stationary of speed, or is not operated near the a Ill: 
platform or landing stage built for work- of bridge and trolley travel, or la r ,..., 
men making repairs. stricted to a limited distance of the 11 _, 

(2) Con8tructton of footwalks. Ci) way and there 1s no hazard of dr9t 
Footwalks shall be of rlgid const~cUon any object in this llm1ted distance, 11 
and designed t.o sustain a distributed l<.'ad used in similar operating conditiona. 'ft 
of at least 50 pounds per square toot. bumpers shall be capable of st.opplnltl 

<11> Footwalks shall have a walking trolley <not including the lifted loll 
surface of antisUp type. at an a.verage rate of deceleration DOC r 

NOTE: Wood wUl meet th.la reqmrement. exceed 4.7 ft/s/s when traveling ID e1t11, 
direction at one- third of the rated lal 

1 
"'" 

(ill> Footwalks should be continuous speed. "' 
and permanently secured. <ll> When more than one trolley 111 ':U 

Uv> Footwalks should have a clear pas- erated on the same bridge, each shall 
sageway at least 18 Inches wide except equipped with bumpers or equivalent Iii~ 
opposite the bridge motor, where they their adjacent ends. ,r Clll 
should be not less than 15 inches. The (ill) Bumpers or equivalent aball ~ "'2d 
inner edge shall extend at least to the designed and installed to mlnlrnlR 1111' Ji\. 
Une of the outside edge ot the lower falling from the trolley in C&N t 

II 
Ct 

cover plate or flange ot the gtrder. age. u cc 
<3> Toeboards and handrails for foot- [ § 1910 179( )(2) d (3) net. 11e1: (§1910.179(b) (8) added at 38 walks. Toeboardsandhandrailsshallbe • e an ame :lr-t 

F .R, 14373, effective July 31 in compliance with section 1910.23 of this at 38 F.R. 14373, effective July 31 :ir.c 
19 ] part. 1973.) I 

73. <4> Ladders and st!Zirwa11s (I) Gantry • a; 
<c> Cabs-Cl> Cab location. CD The cranes shall be provided with ladders or C4) Rail sweeps. Bridge trucks a: I it 

general arrangement of the cab and the stairways extending from the ground to be equipped with sweeps which ~ a:; 
location of control and protective equip- the tootwalk or cab platform. below the top of the rail and proJecl ltJo: 
ment shall be suc);l that all operating <U> Stairways shall be equlpped with front of the truck wheels. 1 ari 
handles are within convenient reach of rtgtd and substantial metal handrails. <5> Guards for hoisting rope,. (I) l! ~ 
the operator when facing the area to be Walking surfaces shall be of an anti.slip hoisting ropes run near enough to -
served by the load hook, or wh!le facing type. parts to make fouling or chafing p(llli._ 
the direction of travel of the cab. The CUI) Ladders shall be permanently and guards shall be installed to prevent tal le 
arrangement shall allow the operator a securely fRStened in place and shall be condition. ) Bn 
full view of the load hook in e.ll positions. constructed in compliance with § 1910.27. <U> A guard shall be provided t.o P"' ._, 

<!!) The cab shall be located to at- dudll -
ford a mtnlmu1n of 3 inches clearance vent contact between bridge con r111• 
from all fixed structures within Its and hoisting ropes lf they could O!- 1 Yi 
area of possible movement. <el Stops, bumpers, rail sweeps, and into contact. 14e¢ 

<IU> The clearance of the cab above uuard.s-<ll Trolley stops <l> Stops shall (6) Guards for moving partl. (ll D 
the working floor or passageway should be provided at the limits of travel of posed moving parts such as gean. irl r n 
be not less than 7 feet. the trolley. screws, projecting keys, chains, c!lill • • 

<2> Access to crane. Access to the cab <II> St.ops shall be fastened to resist sprockets, and reciprocating comJ)(lllllD 1 ~ and/or bridge walkway shail be by a forces applied when contacted. which might constitute a hazard - ~ 
conveniently placed fixed ladder, stairs, <111> A st.op engaging the tread of the normal operating conditions shall II D:l" 
or platform requiring no step over any wheel shall be of a height at least equal gur1~f e~uards shall be securely tastellt 1 ~ 
gap exceedlng 12 inches. Fixed ladders t.o ~he radius of the wheel. (ill) Each guar·d shall be caoable lllled 
shall be ln conformance with the Amert- <2> Bridge bumpers.-U> A crane supporting without permanent di~ ft.it 
can National Standard Safety Code tor shall be proVlded with bumpers or other the weight of a. 

200
_pound person - Ith! 

Fixed Ladders, ANSI A14.3-1956. automatic means providing equivalent 
(3) Fire extinguisher. A carbon dloit- effect, unless the crane travels at a. slow the guard ls located where it 1s !lllpO't ll t B 

!de, dry-chemical, or equivalent hand rate of speed and has a faster decelera- slble 'for a person to step on It. IP tr 
fire extinguisher should be kept in the tion rate due to the use of sleeve bear- (fl Brakes-Cl> Brakes for ~ :ll. 
cab. Carbon tetrachloride extinguishers ings, or ls not operated near the ends of (i> Each independent hoisting unll d1 1 

shall not be used. bridge and trolley travel, or is restricted crane shall be equipped with at 1ea.,idr 
11
~~ 

<4> Lighting. Light 1n the cab shall be to a limited distance by the nature of the self-setting brake, hereafter referred,., 
sufficient to enable the operator t.o see crane operation and their ls no hazard of as a holding brake, applled directlJ to.., Uh , 
clearly enough to perform hls work. striking any object in this Umtted dis- motor shaft or some part of the aft '"· • 

Cd> Footwalks and ladders-Cl > Lo
cation of footwalk8. Cil 11 sufficient 
headroom is available on cab-operated 
cranes, a footwalk shall be provided on 
the drive side along the entire length of 
the bridge of all cranes having the 
trolley running on the top of the girders. 
To give sufficient access to the opposite 
side of the trolley, there should be pro
vided either a footwalk mounted on the 
trolley, a suitable footwalk or platronn 
In the building, or a footwalk on the 
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tance, or is used In similar operating train ""' 
conditions. The bumpers shall be capable cui Each independent hoisting un!ld ~ 
of stopping the crane <not including the a crane. except worm-geared holst,S. ~ lllan1, 
lilted load) a.t an average rate of deceler- angle of whose worm ls such II ll 
ation not to exceed 3 tt/s/s when travel- prevent the load from acceleratin1 I.D~ ~· 
ing 1n either direction at 20 percent of lowering dlrectlon shall, in addiLIGII ""'"I' 
the rated load speed. a holding brake, be equipped witl:~ ~ 

Ca> The bumpers shall have sufficient bra.king means to prevent oversi--•. .,.tai 
energy absorbing capacity to st.op the <2> Holding brakes. (il Holding~ 11 ~I 
crane when traveling at a speed of at for hoist mot.ors shall have not less !di ~ 
least 40 percent of rated load speed. the following percentage of the full u, tt), 1 

<b> The bumper shall be so mounted hoisting torque at the point where Dtcii 
that there 1s no direct shear on bolts. brake ls applied. lllri 
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a !5 percent when used with a con
II Jog means other than mechanl-

10 percent when used in conJunc-
1 a mechanical control braking 

I 10 percent each if two holding 
re provided. 
Olding brakes on hoists shall 

• nple thermal capacity for the 
Y of operation required by the 

r 
loldlng brakes on hoists shall be 

"1■ automatically when power is 
na. 
:lllf Vhere necessary holding brakes 

.all provided with adjustment means 
eta !IlSate for wear. 
\ Y: he wearing surface of all hold
-I .e drums or discs shall be 

;fl !ach independent hoisting unit of 
rw handling hot metal and h~ving 
we ontrol braking means shall be 

l with at least two holding 

■ 'Jontrol braking means. (1) A 
'4 ·ontrol braking means such as 
• itlve, dynamic or countertorque 

all , or a mechanically controlled 
ra111 means shall be capable of main
~ safe lowering speeds ~f rated 

( 18 "he control hraking means shall 
VI! 1ple thermal capacity for the fre

, 111111 or operation required by service. 
t 1 rakes for trolleys and bridges. 
- operated brakes shall not require 

n -a .ed force of more than 70 pounds 
di op manufacturer's rated brake 

,rakes may be applied by me
""111 I, electrical, pneumatic, hydrau

avity means. 
Where necessary brakes shall be 
1 with adjustment means to 
.ate tor wear. 

' l'be wearing surface of all brake
ma r discs shall be smooth. 

11"' n foot-brake pedals shall be 
~ ~ted so that the operator's toot 
il • easily slip off the pedal. 
I root-operated brakes shall be 
lullt d with automatic means for PoSi
vd-'"' ease when pressure is released 

roia e pedal. 
Brakes for stopping the motion 
;rolley or bridge shall be of suf

:111 ,lze to stop the trolley or bridge 
•• i distance in feet equal to 10 pern• full load speed in feet per minute h• raveling at full speed with full 
a 

If holding brakes are provided 
bridge or trolleys, they shall 

• ,t •hlblt the use of a drift point in 
t • trol circuit. 

CU> A drag brake may be applied to 
hold the trolley in a desired position on 
the bridge and to eliminate creep with 
the power off. 

<6> AppUcatton of bridge brakes. (1) 
On cab-operated cranes with cab on 
bridge, a bridge brake is required as 
specifled under subparagraph <4> of this 
paragraph. 

(U> On cab-operated cranP.s with cab 
on trolley, a bridge brake of the holding 
type shall be required. 

(lit> On all floor, remote and pulpit
operated crane bridge drlves, a brake or 
noncoastlng mechanical drive shall be 
provided. 

Cg> Ele.ctrfc equipment-Cl> General. 
<t> Wlrlng and equipment shall complY 
with § 1910.309. 

CU> The control circuit voltage shall 
not ex,ceed 600 volts for a.c. or d.c. 
current. · 

(ill> The voltage at pendant push
buttons shall not exceed 150 volts for 
a.c. and 300 volts for d.c. 

Uv> Where multiple conductor cable 
ls used with a suspended pushbutton 
station, the station must be supported 
in some satisfactory manner that will 
protect the electrical conductors against 
strain. 

Cv> Pendant control boxes shall be 
constructed to prevent electrical shock 
and shall be clearly marked for iden
tification of functions. 

C2> Equipment. CD Electrical equip-
ment shall be so located or enclosed that 
live parts wU1 not be exposed to acci
dental contact under normal operating 
conditions. 

Cil> Electric equipment shall be pro
tected from dirt, grease, oil, and mois
ture. 

Cill) Guards for live parts shall be sub
stantial and so located that they cannot 
be accidently deformed so as to make 
contact with the live parts . 

(3) Controllers. CD Cranes not 
equipped with spring-return controllers 
or momentary contact pushbuttons shall 
be provided with a device which will dis
connect all motors from the line on !all
ure of power and will not permit any 
motor to be restarted until the control
ler handle Is brought to the "off" posi
tion, or a reset switch or button is 
operated. 

<U> Lever operated controllers shall 
be provided with a notch or latch which 
In the "off" position prevents the handle 
from being inadvertently moved to the 
"on" position. An "off" detent or spring 
return arrangement Is acceptable. 

(Iii) The controller operating handle 
sho.11 be located within convenient reach 
of the operator. 

II Brakes on trolleys and bridges 
• ave ample thermal capacity for 
~ quency of operation required by 

! rvice to prevent Impairment of 
UJII ns from overheating. 
'• 4.J>J>lication of trolley brakes. (l) 

On o-operated cranes with cab on 
troll a trolley brake shall be required 

<iv> As far as practicable, the move
ment of each controller handle shall be 
in the same general directions as the 
resultant movements of the load. 

Cv> The control for the bridge and 
trolley travel shall be so located that the 
operator can readily face the direction of 
travel. 

• :lfled under subparagraph (4) of 
:agraph. 

<vi> For floor-operated oranes, the 
controller or controllers If rope operated, 
shall automatically return to the "off" 
position when released by the operator. 

Cvil> Pushbuttons in pendant stations 
shall return to the "oft" position when 
pressure is released by the crane operator. 

CviU> Automatic cranes shall be so 
designed that all motions shall !all-safe 
I! any malfunction of operation occurs. 

(ix> Remote-operated cranes shall 
function so that if the control signal for 
any crane motion becomes ineffective 
the crane motion shall stop. 

C4> Resistors. <l> Enclosures for re
sistors shall have openings to provide 
adequate ventilation. and shall be 1n
,talled to prevent the accumulation of 
combustible matter too near to hot parts. 

<11> Resistor units shall be supported 
so as to be as free as possible from 
vibration. 

CUD Provision shall be made to prevent 
broken parts or molten metal falling upon 
the operator or from the crane. 

<5> Switches. CO The power supply 
to the rwtway conductors shall be con
trolled by a switch or circuit breaker 
located on a fixed structure, accessible 
from the floor, and arranged to be locked 
in the open position. 

Cll> On cab-operated cranes a switch 
or circuit breaker of the enclosed type, 
with provision for locking in the open 
position. shall be provided In the leads 
from the runway conductors. A means 
ot opening this switch or circuit breaker 
shall be located within easy reach of the 
operator. 

CUI> On floor-operated cranes. a 
switch or circuit breaker of the enclosed 
type, with provision tor locking in the 
open position, shall be provided In the 
leads from the runway conductors. This 
disconnect shall be mounted on the 
bridge or footwalk near the runway col
lectors. One of the following types of 
floor-operated disconnects shall be 
provided : 

Ca> Nonconductlve rope attached to 
the main disconnect switch. 

Cb> An undervoltage trip for the main 
circuit breaker operated by an emergency 
stop button in the pendant pushbutton in 
the pendant pushbutton station. 

Cc> A main line contactor operated by 
a switch or pushbutton ln the pendant 
pushbutton station. 

<Iv> The hoisting motion of all electric 
traveling cranes shall be provided with 
an overtravel limit switch In the hoisting 
direction. 

<v> All cranes using a lifting magnet 
shall have a magnet circuit switch of the 
enclosed type with provision for locking 
in the open position. Means tor discharg
ing the Inductive load of the magnet shall 
be provided. 

C6> Runway conductors. Conductors 
of the open type mounted on the crane 
runway beams or overhead shall be so 
located or so guarded that persons en
tering or leaving the cab or crane foot
walk normally could not come Into 
contact with them. 

(7 > Extension lamps. If a service re
ceptacle Is provided In the cab or on the 
bridge of cab-operated cranes. it ~hall be 
a grounded three-prong type permanent 
receptacle, not exceeding 300 volt.s. 

179(g)(7) 
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Ch) Hoisting equipment-< 1) Sheaves 
Ci) Sheave grooves shall be smooth and 
Cree from surface defects which could 
cause rope damage. 

<Ill Sheave~ carrying ropes which can 
be momentarily unloaded shall be pro
vided with close-fitting guards or other 
suitable devices to guide the rope bark 
Into the groove when the load ls applied 
again. 

<iii) The sheaves In the bottom block 
shall be equipped with close-fitting 
guards that will prevent ropes from be
coming fouled when the block is lying on 
the ground with ropes loose. 

<Iv> Pockets and flanges of she-aves 
used with hoist chains shall be of .such 
dimensions that the chain doe:; not catch 
or bind during operation. 

Cv> All running sheaves shall be 
equipped with means for lubrication. 
Permanently lubricated, sealed and/or 
shielded bearings meet this requirement. 

(2) Ropes. (i) In using hoisting ropes, 
the crane manufacturer's recommenda
tion shall be followed. The rated load 
divided by the number of parts of rope 
shall not exceed 20 percent of the nomi
nal breaking strength of the rope. 

<ii> Socketing shaJI be done In the 
manner specified by the manufacturer of 
the assembly. 

CliD Rope shall be secured to the drum 
as follows: 

Ca> No less than two wraps of rope 
shall remain on the drum when the hook 
is in Its extreme low position. 

Cb) Rope end shall be anchored by a 
clamp securely attached to the drum, or 
by a socket arrangement approved by the 
crane or rope manufacturer. 

<iv> Eye splices. [Reserved.] 
<v> Rope clips attached with U-bolts 

shall ~ave the U-bolts on the dead or 
short end of the rope. Spacing and num
ber of all types of clips shail be 1n 
accordance with the clip manufacturer's 
recommendation. CIJps shall be drop
forged steel In all sizes manufactured 
commercially. When a newly Installed 
rope has been in operation for an hour, 
all nuts on the c!Jp bolts shall be 
retightened. 

<vi> Swaged or compressed fittings 
shall be applied as recommended by the 
rope or crane manufacturer. 

<vii> Wherever exposed to tempera
tures, at which fiber cores would be dam
aged, rope having an independent wire
rope or wire-strand core, or other 
temperature-damage resistant core shall 
be used. 

Cviti) Replacement rope shall be the 
same size, grade. and construction as the 
original rope furnished by the crane 
manulacturer, unless otherwise recom
mended by a wire rope manufacturer 
due to actual working condition require
ments. 

(3) Equalizer3. If a load ls SUPPOrted 
by more than one part of rope, the ten
sion in the parts shall be equalized. 

<4> Hooks. Hooks shall tLeet the 
manufacturer's recommendations and 
shall not be overloaded. 

CD Warning devtce. Except for floor
operated cranes a gong or other effective 
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warning signal shall be provided for 
e-1ch crane equipped with a power travel
ing mechanism. 

CJ) Tnspecticm-(1) InspecUon clas$i
fl.catton. (1) Initial Inspection. Prior to 
initial use all new and altered cranes 
shall be inspected to insure compliance 
with the provisions of this section. 

(ii) Inspection procedure for cranes 
In regular service Is divided Into two 
general classifications based upon the 
intervals at which Inspection should 
be performed. The Interval,, in turn are 
dependent upon the nature of the crit
ical components of the crane and the 
degree of their exposure to wear, de
terioration, or malfunction. The two 
general classl.ftcattons are herein desig
nated as "frequent" and "periodic" with 
respective Intervals between inspections 
as defined below: 

<a > Frequent inspection-Dally to 
monthly intervals. 

lb> Periodic lnspection-1 to 12-
month intervals. 

<2l Frequent inspection. The follow
Ing Items shall be Inspected for defects 
at Intervals as defined in subparagraph 
Cl) Cii) of this paragraph or as specifi
cally Indicated, Including observation 
during operation for any defects which 
might sppear between regular Inspec
tions. All deficiencies such as listed shall 
be carefully examined and determination 
made as to whether they constitute a 
safety hazard: 

<1> All functional operating mecha
nisms for maladjustment Interfering 
with proper operation. Dally. 

Cil) Deterioration or leakage In lines, 
tanks, valves, drain pumps, and other 
parts of air or hydraulic systems. Dally. 

<ill> Hooks with deformation or 
cracks. Visual inspection dally; monthly 
Inspection with signed reports. For hooks 
with cracks or having more than 15 per
cent in excess of normal throat opening 
or more than 10° twist from the plane 
of the unbent hook refer to paragraph 
<D <3> ClU> <a > of th.ls section. 

<Iv> Hoist chains. including end con
nections, for excessive wear, twist, dis
torted links interfering with proper 
function. or stretch beyond manufac
turer's recommendations. Visual Inspec
tion daily; monthly Inspection with 
signed report. 

[§1910.179(j)(2)(iv) amended 
at 40 F.R. 27400, June 27, 
1975.) 

<v> [Revoked) 

[§1910.179(j)(2)(v)revoked 
at F.R. 27400 June 27 , 
1975.) 

<•11) All functional operating mech
anisms for excessive wear of components. 

<vii> Rope reeving for noncompliance 
with manuJacturer's recomrnend:1t1ons. 

<3J Periodic inspect ion. Complete in
spections of the crane shall be per
formed at intervals as generally defined 

in subparagraph (1 > <il> (bl r-r ·· , !JI 
paragraph, depending upon Its actl ~ ltr. 11 
seventy o! service, and en\'ironment lllllx 
a.s specifically indicated below. Tl:elt I\L,,l, 
spections shall include the requ1rtm Gil-« 
of subparagraph < 2> of this P-' :-3m,I • 'Th 
and in addition. the following item:. Al t !'.!Ir 
deftclenc!es .such as listed shall be v • 
fully examined and determination na l 1'.0!b 
as to whether they constitute a S&!!I! 41::&d 
hazard: lit c. 

ti l Deformed. cracked, or corrodel lb!pj 
members. t, &; 

< Ii l Loose bolts or rivets. 1 le 
<tiD Cracked or worn Sheaves as llftut 

drums. •· 
<iv> Worn, cracked or dlst?rted pan l"I NI 

such as plns. bearings, shafts. l!.lll Ill 
rollers, locking and clamping devief! t ·Yci 

Cv) Excessive wear on brake S)'lla: '14.'m 
parts. linings, pawls, and ratchets. i m 

f vi> Load. wind, and other Indicator I )! t, 
over their full range, for an.v signl'bl" lb, 
ln!!.ccuracics. al 

l vii) Gasoline. diesel. electric, or ~Ill!: I !!.t,1 
powerplants for improper perfor:nana •t.oa: 
or noncompliance with e.pplicabl~ salftl I All 
requirements. lloo. 

<v1U) Excessive wear of chain dr!I! I Th! 
sprockets and excessive chain stretdl I be , 

Clx 1 Crane hooks. Magnetic oantl! lb. 
or other suitable crack detecting ;IUl)I(• Wa 
tlon should be performed at Ie~t Gl1r.'! J be p 
each year. { t:eoe 

<x> Electrical apparatus, for s1rnst l 
pitting or any deterioration of con:rol)! I Wh 
contactors. limit switches and push~· u 
ton stations. r rJit 

<4> Cranes Mt tn regular U$t. <ll ! lrt1!r 
crane which has been Idle for a period ll , 
1 month or more, but less than 6 monllJ. 'Rb 
shall be given an Inspection confonnlll I II! 
with requirements of subparagraph rJ lltian 
of this paragraph and paragraph 1ml I 11,~ 
of this section before olacing in sentlt 11 ~ <II> A crane which has been Idle lo: • 
a period of over 6 months i.hall be g1,ea1 <l1!t lb 
complete inspection conforming with rt- ) Al~ 
quirements of subparagraphs <2l l.nl ~ 
C3> of this paragraph and parul'llt ~ 
lmrv1> <2> of this section before placln, di~ 1 

se ce. .., 
, iii> Standby cranes shall be tnspec~ ~ 

at least semi-annually in accordance'J'lt: ~ Ad: 
requirements of subparagraph c 2 > or 1ti:J tCQI 
paragraph and paragraph , m 1 1 2 > ortlt ftQ~ 
section. Standby crane, exposed to 11 rlit 
verse environment should be lru-pe(tl ,.noi 
more frequentlv. &a 

'k) Testing-'1> Operational td~ ftle 
1 i) Prlo:- to in! Ual use all new and~ .\d 
tered cranes shall be tested to !ns ~ 
compliance with this section lnc,udJ: 1u,., 
the foliowlng functlor.s: I All 

la' Hoisting and lowering. li. 
1b> Trolley travel. j Ui 
le> Bridge travel. ) ~ 
<!fl Llr.lit switches, locking and sa!t< D 8r 

devtces, 
<il> The trtp setting o! hoist 11ml I Po 

switches shall be determined by ia:I Ill a 
with an empty hook traveling In tnclfll• ~ 
Ing speeds UP to the maximum sl)tf' 111.:ii 
The actuating mechanism of the llm• ~ Cr 
switch sha!I be located so that It ~ 11111 

trtp the switch. under all conditions.; -.i ~ 
sufficient time to preveni contact ol lbt ',Iii 
hook or hook block with any part o! ~ 
trolley. ~ 
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~ated lead test. Prlor to lnltlal use 
I , extenslvely repaired, and alte:-ed 

should be tested by or under the 
,n of an appolnted or authorized 
conflrmlng the load rating of the 
The load rating should not be 

• nan 80 percent of the maximum 
• stained during the test. Test loads 

>t be more than 125 percent of the 
• 1ad unless otherwtse recommended 

manufacturer. The test reports 
Ill • placed on ftle where readily avail-
• appolnted personnel. 

Maintenance---{ 1 > Preventive 
pi Mnce. A preventive maintenance 
111 m ba.sed on the crane manufac-

recommendatlons shall be estab-

hli llcunten.ance 1)1'0Cedure. Cl> Be
,. Justments and repairs are started 

crane the following precautlons 
e taken: 
The crane to be repaired shall be 
a location where lt will cause the 

• \terference wlth other cranes and 
_. c,ns ln the area. 
~,; All controllers shall be at the of!' 
• n. 

The main or emergency swltch 
,e open and locked in the open 

l n. 
• Warnlng or "out of order" signs 

e placed on the crane, also on the 
~neath or on the hook where visl
n the floor. 

'I Where other cranes are in opera-
1!'1 1 the same runway. rail stops or 
i-, .ultable means shall be provided 

vent Interference with the idle 

.Vhere temporary protective rail 
ire not avallable, or practical, a 
,an should be placed at a visual 

Ill e point for observing the approach 
r ■ ictive crane and wamlng Its op

when reaching the llrnlt of safe 
·e from the idle crane. 

:i After adjustments and repalrs 
a• een made the crane shall not be P• «i until all guards have been re
'I: !d, safety devices reactivated and 
, nance eQ\lipment removed. 

Ad;u.stments and repairs. <I> Any 

! conditions disclosed by the 11'\Spec
?quirements of paragraph (j > of 
ctlon shall be corrected before op

r \ of the crane ls resumed. A<Uust
nell and repairs shall be done only bY 

• ated personnel. 
Adjustments shall be malntained 
ure correct functlonlng of com-

• :.s. The following are examples: 
All functional operating mecha-

~r 
C Llmlt switches. 
C Control systems. 
C Brakes. 
C Power plants. 

competent supervision and the hoo!t shall 
be tested to the load requiremehts of 
paragraph <k> <2> of thls section before 
further use. 

<b> Load attachment cnains and rope 
slings showlrut defects described in para
graph <J> '2> Clv> and cv> of thls section 
respect! vely. 

Cc> All critical parts whicn are 
cracked, broken, bent, or excessively 
worn. 

Cd) Pendant control stations shall be 
kept clean and function labels kept 
legible. 

cm> Rope inspection--Cl> Runntng 
ropes. A thorough lnspection of all ropes 
shall be made at least once a month and 
a full written, dated. and signed report 
of rope condition kept on file where 
readily available to appolnted personnel. 
Any deterioration, resulting in appreci
able loss of original strength, such as 
described be1ow, shall be carefully noted 
and determination made as to whether 
further use of the rope would constitute 
a safety hazard: 

{i) Reduction of rope diameter below 
nominal diameter due to loss of core sup
port. Internal or external corrosion, or 
wear of outside wires. 

CU> A number of broken outside wires 
and the degree of distribution or concen
tration of such broken wires. 

(iii> Worn outside wires. 
<iv> Corroded or broken wires at end 

connections. 
{v) Corroded, cracked, bent, worn, or 

improperly applied end connections. 
(vi> Severe kinklng, crushing, cutting, 

or unstrandlng. 
<2> Other ropes. All rope which has 

been idle for a period of a month or more 
due to shutdown or storage of a crane on 
which it ls installed shall be glven a 
thorough inspection before lt ls placed 
ln service. This inspection shall be for 
all types of deterioration and shall be· 
performed by an appointed person whose 
approval shall be required for further 
use of the rope. A written and dated re
port of the rope condition shall be avail
able for inspection. 

<n> Hand.ling the load-(1> Size of 
load. The crane shall not be loaded be
yond its rated load except for test pur
poses as provided in paragraph <k> of 
this section. 

<2> Attaching the load. Cl> The hoist 
chaln or hoist rope shall be free from 
kinks or twists and shall not be wrapped 
around the load. 

CU> The load shall be attached to the 
load block hook by means of slings or 
other approved devices. 

CUI> Care shall be taken to make cer
taln that the sling clears all obstacles. 

c:· Repairs or replacements shall be 
ie ed promptly as needed for safe 
!1t! ion. The following are examples: 

(3> Mouing the load. Cl> The load shall 
be well secured and properly balanced ln 
the sling or llftlng device before lt ls 
lifted more than a few inches. 

CU> Before startlni; to hoist the fol
lowing conditions shall be noted : 

Crane hooks showing defects de
r-: 1 ln paragraph CJ> (2) Clli> of this 

~s \ shall be discarded. Repairs by 
,. g or reshaping are not generally 

n!CD mended. If such repairs are at
• id they shall only be done under 

• 

<a> Holst rope shall not be kinked. 
<b> Multiple part tlnes shall not be 

twisted around each other. 
<c> The hook shall be brought over the 

load In such a manner as to prevent 
swinging. 

<ill) Durlng hoisting care shall be 
taken that: 

<a> There Is no sudden acceleration or 
deceleration of the moving load. 

Cb> The load does not cont.act any 
obstructions. 

<lv) Cranes shall not be used for side 
pulls except when speclftcallY author
ized by a responsible person who has 
determined that the stability of the 
crane ts not thereby endangered and that 
various parts of the crane will not be 
overstressed. 

Cv> While any employee ls on the load 
or hook, there shall be no holstlng, lower
ing, or travellng. 

<viJ The employer shall require that 
the operator avoid carrylng loads over 
people. 

evil> The operator shall test the brakes 
each time a load approaching the rated 
load is handled. The brakes shall be 
tested by raising the load a few Inches 
and applying the brakes. 

{vlli> The load shall not be lowered 
below the point where less than two full 
wraps of rope remain on the hoisting 
drum. 

<Ix> When two or more cranes are 
used to lift s. load one qualified respon
sible person shall be in charge of the 
operation. He shall analyze the operation 
and Instruct all personnel Involved In 
the proper positioning, rigging of the 
load, and the movemt!nts to be made. 

<x> The employer shall insure that the 
operator does not leave his position at 
the controls while the load ls suspended. 

Cxl> When starting the bridge and 
when the load or hook 11.pproaches near 
or over personnel, the warnlng signal 
shall be sounded. 

<4> Hoist limit switch,. Cll At the be
ginning of each operator's shift, the 
upper limit switch of eacl. hoist shall be 
tried out under no load. Extreme care 
shall be exercised : the block shall be 
"Inched" Into the limit or run i.n at 
slow speed. If the switch does not op
erate properly. the appointed person 
shall be lmrnedlatelY notified. 

(II) The hoist limit switch which COO• 

trols the upper limit of travel of the 
load block shall never be used as an 
operating control. 

<o> Other requirements, general-Cl> 
Ladders. Cl> The employer shall insure 
that hands are free from encumbrances 
while personnel are uslng ladders. 

<II> Articles which are too large to be 
carried in pockets or belts shall be lifted 
and lowered by hand line. 

121 Cabs. Cl> Necessary clothing and 
personal belongings shall be stored in 
such a manner as not to interfere v.1th 
access or operation. 

(11> Tools, oil cans. waste. extra fuses. 
and other necessary articles shall be 
stored In the tool box, and shall not be 
permitted to lie loose in or about the cab. 

(3> Ffre e:rtlngufshers. The employer 
shall Insure that operators are familiar 
with the operation and care of ftre ex
tinguishers provided . 
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§ 1910.180 Crawler lo<"omolh~ and truck 

Ca> Definitions applicable to this sec
tion. < 1 l A "era wler crane" consists of a 
rotating superstructure with power 
plant. operating machinery, and boom, 
mounted on a base, equipped with crawl
er treads for travel. Its function Is to 
hol.st and swing loads at various radii. 

<2> A " locomotive crane" consists ot 
a rotating superstruct11re wit.h power
plant. operating macbJnery and boom. 
mounted on a base or car equipped for 
travel on railroad track. It may be self
propelled or propelled by an outside 
source. I ts function is to hoist and swing 
loads at various radii. 

C3> A "truck crane'' consists of a ro
tating super!>tructure with powerplant. 
operating machinery and boom, mounted 
on an automotive truck eq:lii:;ped with 
a powerplant for travel. I ts function ls 
to hoist and swing loads at various radll. 

t4> A "wheel mounted crane" <wagon 
crane> consists of a rotating super
structure with powerplant, operating 
machinery and boom, mounted on a 
base or platform equipped with axles 
and rubber-tired wheels for travel. 
The base ls usually propelled by I.he en
gine In the superstructure, but it may be 
equipped with a separate engine con
trolled from the superstructure. Its 
function Is to hoist and swing loads at 
various radll . 

<5> An "accessory" ls a secondary part 
or assembly of parts wh1ch contributes 
tu the overall function and usefuln~ of 
n machine. 

C6> "Appointed" means assigned spe
cific responsibilities by the employer or 
the employer·s representative. 

<7> " ANSI" means the American Na
tional Standards Institute. 

<8> An "angle indicator" <boom> is 
an accessory which measures the angle 
of the boom to the horizontal. 

<9> The "axis of rotation" ls the ver
tical axis around which the crane super
structure rotates. 

Cl0> "Axle" means the shaft or s pindle 
with which or about which a wheel ro
tRtes. On truck- and wheel-mounted 
cranes it refers to an automotive type of 
axle assembly including housings. gear
ing, d1fferential, bearings. and mounting 
appurtenances. 

< 11 ) .. Axle" Cbogie> means two or more 
automotive-type axles mounted m tan
dem m a frame so as to diVide the load 
be~ween the axles and permit vertical 
oscillation of the wheels. 

e121 The .:base" cmounting> ls the 
tr:-veling base or carrier on wh1ch the 
rotating superstructure Is mounted s uch 
as a car. truck, crawlers. or wheel 
platform 

1 13> The "boom" <crane) is a mem
ber hmged to the front of the rotating 
superstructure with the outer end sup
ported by ropes leading to a gantry or 
A-frame and used for SUPP'>rtlng I.he 
hoisting tackle. 

< 14 l The "boom angle" Is the angle 
between the longitudlnal centerline of 
lhe boom and the horizontal. The boom 
longitudinal centerline Is a straight line 
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between the boom foot pm (heel pin> 
centerline and boom point sheave pin 
centerline. 

<15> The "boom hoist" is a hoist drum 
and rope reeving system used to raise 
and lower lhe boom. The rope system 
may be all live reeving or a combination 
of live reeving and pendants. 

< 16) The "boom s top" is a device used 
lo limit the angle of the boom at the 
highest position. 

< l 7l A "brake" is a device used for 
retarding or stopping motion by friction 
or power means. 

08) A "cab" 1s a housing which covers 
the rotating superstructure machinery 
and, or operator's station. On truck
crane trucks a separate cab covers the 
driver·s station. 

< 19> The "clutch" is a fri ction. elec
tromagnetic. hydraulic. pneumatic, or 
positive mechanical device for engage
ment or disengagement of power. 

<20> The "counterweight" is a weight 
used to supplement the weight of the 
machine in providing stability for lift
ing working loads. 

<21 > "Designated" means selected or 
assigned by the employer or the em
ployer's representative as being qualified 
to perform specific duties. 

<22> The "drum" ls the cylindrical 
members around which ropes are wound 
for raising and lowering the load or 
boom. 

<23> "Dynamic'' Cload.ing> means 
loads introduced into the machine or its 
components by forces in motion. 

<24J The "gantry" <A-frame> is a 
structural frame. extending above the 
sunerstructure, to which the boom sup
port ropes are reeved. 

125) A "jib" is an extension attached 
to the boom point to provide added boom 
length for lifting soeclfied loads. The 
j ib may be in line with the boom or offset 
to various angles. 

c26l "Load" <working> means the ex
ternal load. in pounds, applied to the 
crane. including the weight of load
attachin~ equipment such as load blocks. 
s hackles, and slings. 

<27 l " Load block'' <upper> means the 
as.~embly of hook or shackle. swivel. 
sheaves. pins. and frame suspended Crom 
the boom point. 

'281 "Load block" Clowerl means the 
assembly of hook or shackle. swivel, 
s heaves, pins. and frame suspended by 
the hoisting rooes. 

129l A "load hoist" is a hoist drum 
and rope reeving system used for hoist
ing and low1>ring loads. 

130 > "Load ratings" are crane ratings 
in pounds established by the manufac
turer In accordance with paragraph <c> 
of this section. 

<31 > "Outriggers" are exu:ndable or 
fixed metal arms, attached to the mount
ing base. which rest on supports at the 
outer ends. 

<32) "Rail clamp" means a tong-llke 
metal device. mounted on a locomotive 
crane car, which can be connected to 
the track. 

C33J "Reeving" means a rope system 
in which the rope travels around drums 
and sheaves. 

134 > "Rope" refers to a wire 
unless otherwise specified. 

135 > "Side loading" means a load 1 
plied at an angle to the vertical rLt 
of the boom. la:'.'.l 

<36) A "standby crane" is a en 
which is not in regular service but l'h: 14 ,.,: 
is used occasionally or lntermlttenti, 1 "" 
required. ittJ 1 

<371 A "standing <guy> rope" Is lki 
supporting rope whirb maintains a t:,. 
stant distance between the point.s oJ F . 
tachment to the two component,; a • · 
nected by the rope. 3,] 

'38 > "Structural competence" mt1 
the ability of the machine and 11.s CG I IA( 
ponents to withstand the stresses 1 -e l!! 
posed by applied loads. 

1 
<39> "Superstructure" means the 1 ~ 

t2.tlng upper frame structure or I 'uei1 
mnchine nnd the operating machlnt 
mounted thereon. 

< 401 "Swing" means the rotahoo t 
the supen,truc-ture for movement ltllit 
loads in a horizontal dlrectlon about U ~ 
axis of rotation. 

<41> "Swing mechanism·· means U ' 
machinery involved in providing roll ~ 
tlon of the superstructure. • 

1 
t42> "Tackle" Is an assembly of tolll • ;" 

and sheaves arranged for hoisting Ill \F' 
pulling. t 

< 43 l "Transit" means the movlnJ 
transporting of a crane from one Jo!L 
to another. 

(44) "Travel" means the funcli011 
the mRchine moving Crom one locall 
to another. on a Jobslte. •bl> 

<15 l The "travel mechani:sm" 1, It 
machinery involved in providing tratu • 1tt, 

< 461 "Wheelbase" means the d1sta,c> :~ 
between centers of front and rear axic ~ 
For a multiple a xle assembly the a1. 
center for whrelbase measurement t ~~ 
taken as the mtclpoint of the assemlli a1c, 

1471 The " \l.h ipllne" cauxiharv he~; L'!II 
is a sepRrote hoist rope system of ligh!f! "·!fl( 
lond CRpacity and higher speed thttn ~ ~ 
vtdc-d by the main hoist. • 

c 481 A "winc-h head" is a power dri•t fl 11 
spool 1or handling of loads by meanset I 
Crict ion between fiber or wire rope • B;u. 
spool. ~ Jb 

If 

<bl General requirements-<!) Apj'IJ- -(t 
cat ion This section applies to era": I 
cranes, locomotive cranes. wheel moun JI( 

111 cranes of both truck and self-propel , l 
wheel type, and any variation::: the~· ~ • 
wluch retain the same fundamenlJ 

1 characteristics. This section lncludt ..,_a 
only cranes of the above types, 11·111c •~~ 
are basically powered by Internal ~ c~ 
bustion engines or electric motors • ta! 
which utilize drums and ropes. craJrl k 
designed for railway and autom~ ,

1 wreck cl1>ara11ces are excepted. •'" T 
requirements of this sect:on art IP' ~ 
pllcable only to machines when u!td.., ~ 
lifting cranes. w._ 

<2l New and existing equipment ~ ""''I 
new crawler. locomotive, and tr1JCl I T 
cranes constructed and utilized on Cl Id, 
after August 31. 1971, shall meet ~It lllJl 
desl'!TI specifications of the Amerlci>D fiJ· ~d 
tlonal Standard Snfety Code tor Cr•~~ Ji l 
Locomotive. and Truck Cranes. IU'"' 
8 10 5-1968. Crawler. locomotive, and 
truck cranes constructed prior to ,A.O< 
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1971. should be modifle'1 to con
> those design speclfi<'ations by 
·y 15. 1972, unless tt can be shown 

, .. e crane cannot feasibly or eco
\lllll Jy be altered and that the crane 
• tla11y complies with the require-
• ,t this section. 
• )e.'tfgnatea personnel.-Only de

!1'111 l pPrsonnel shall be permitted to 
• a crane covered by this section. 

Ji).180(b)(3) added at 
R. , effective July 31, 

lJf ] 

19 .oad rat?nris-< l I Load ratinqs-
- itability governs lifting perform

!> The margin of stability for 
ll'tll nation of load ratings, with 

>f stipulated lengths at stipulated 
~ radii for the various types of 

• ,ountings. is established by ta.king 
!la nta~c of the loads which will pro• 
ia; ('Ondition of Upping or balance 
•Ill 1e Loom In the least stable direc• 
T- •lative to the mounting. The load 
:iii shall not exceed the following 

. ages for cranes. with the ind!· 
1)111 :ypes or mounting under condi
•• t.ipulated in subdivisions !ii) and 
1 this subparagraph. 

Maximum 
load ,atings 
(percent of 

1 of crane mounting tipping loads) 
i... notlve. without outriggers: 

,ms 60 feet or less.............. 85 
>ms over 60 feet .•••••.•••••••••• • 85 

t.- nouve. using outriggers fully 
•nded ··--- ·---···-·····-·--··· 80 

al ,er, without outriggers.......... 75 
~ er using outrlggel'3 fully ex-

ded ••••••••..•••..••••••.••••• 85 
'C' c and wheel mounted without 

riggers or using outrlggel'3 fully 
ended •.••••••••••.•••• . •••••. 85 

, I •ss this results In less than S0,000 
>111 feet net stablllzlng moment about the 

hlch shall be minimum with such 
JCI 

The following stipulations shall 
•lll I the application of the values in 
•'* lsion <I> of this subparagraph for 
ei >tive cranes: 
◄ Tipping with or without the use of 

'>1,\9 ~ers occurs when half of the 
hi , farthP.st from the load leave the 

The crane shall be standing on 
which Is level within 1 percent 

Radius of the load Is the horizon-
ti. stance from a proJe:tion or the 
,. [ rotation to the raU support sur-
1\11 before loading, to the center of 
"'C> ll hoist line or tackle with load 
418 d. 

• Tipping loads from which ratings 
re atermined shall be applied under t• conditions only, Le., without 

d\'t"I le effect of hoisting, lowering, or 
.vi: ng. 

C The weight of all auxlliary han
:111 :levlces su~h as hoist blocks, hooks, 

arli,c ings shall be considered a part of 
!'le ad rating. 

• Stipulations governing the appll
!\t of the values in subdivision ro of 
tlll lbparagraph for crawler, truck, and 

, h -mour>ted cranes shall be in ac-

' 

cordance with Crane Load-Stability Test 
Code, Society of Automotive Engineers 
tSAE> J76<5. . 

<Iv> The effectiveness or these pre"ed
lng stab:litv factors will be influenced 
by such additional factors as freely sus• 
pended loads. track, wind. or gTound 
conditions, condition and Inflation of 
rubber tires. boom lengths. proper oper• 
ating speeds for existing conditions and. 
in general. careful and competent oper• 
at.Ion. All of these shall be taken into 
account by the user. 

<2) Load rating chart. A substantial 
and durable rating chart with clearly 
legible letters and figures shall be pro• 
vided .... rtth each crane and securely fixed 
to the crane cab in a location easily 
visible to the operator while seated at 
his control st&tion. 

<d> Inspectton classtfication-<1> Int
tiaL inspection Prior to initial use all 
new and altered cranes shall be lni;pected 
to insw·e compliance with provisions of 
this section. 

<2> Regular inspection. Inspection 
procedure for cranes In regular service 
is divided Into two general classifications 
based upon the Intervals at which in• 
spection should be performed. The Inter• 
vals in turn are dependent upon the 
nature of the critical components of the 
crane and the degree of their exposure 
to wear. deterloi-ation, or maltw,ctlon. 
The two general classifications are 
herein designated as "frequent" and 
"periodic", with respective intervals be· 
tween inspect.ions as defined below: 

(i) Frequent Inspection: Daily to 
monthly intervals. 

<li> Periodic Inspection: 1- to 12-
month Intervals. or as specifically recom
mended by the manufacturer. 

<3> Frequent i11Spcction. Itetns such 
as the following shall be inspected for 
defects at intervals as defined In sub
division <2) <!> of this subparagraph or 
as specifically Indicated including ob
servation during operation tor any de
fects which might appear between regu• 
lar Inspections. Any deficiencies such as 
listed shall be carefully examined and 
determination made as to whether they 
constitute a safety hazard: 

CD All control mechanisms for mal
adjustment interfering with µroper op
eration: Dally. 

CU> All control mechanisms for ex
cessive wear of components and contami
nation by lubricants or other foreign 
matte1·. 

Cliil All safety devices for malfunction. 
<iv> Deterioration or leakage In air or 

hydraulic systems: Dally. 
(v> Crane hooks with deformations or 

cracks. For hooks with cracks or having 
mo1·e than 15 percent in excess or normal 
throat opening or more than 10• twist 
from the plane of the unbent hook. 

<vi) Rope reeving for noncompliance 
with manufacturer's recommendations 

evil> Electrical apparatus !or malfunc• 
tlonlng, signs of excessive deterioration, 
dirt. and mol.sture accumulation. 

<4> Periodic inspection. Complete in• 
spectlons of the crane i>hall be performed 
at Intervals as generally defined In sub• 
paragraph (2) <II) of this paragi·aph 
depending upon its activity, severity of 

service, and environment. or as specifi
cally indicated below. These inspections 
shall include the requirements of sub• 
paragraph f3) of this paragraph and In 
addition. items such as the following. 
Any deficiencies such llS listed shall be 
carefully examined and determination 
made as to whether they constitute a 
safety hazard: 

<I> Deformed. cracked, or corroded 
members In the crane structure and 
boom. 

CID Loose bolts or rivets. 
(ill) Cracked or worn sheaves and 

drums. 
Uv> Worn, cracked, or distorted parts 

such as pins. bearings, shafts, gears. 
rollers and locking devices. 

(\·) Excessive wear on brake and 
clutch system parts. linings, pawls, and 
ratchets. 

Cvi> Load. boom angle, and other indi
cators over their full range, for any sig
nificant Inaccuracies. 

<vii> Gasoline, diesel, electric, or other 
power plants !or improper performance 
or noncompliance with safety require
ments . 

(\.ill> Excessive wear of chain-drive 
sprockets and excessive chain stretch. 

<Ix> Travel steering, braking, and 
locking devices, for malfunction. 

<x> Excessively worn or damaged tires. 
(5> Cranes not in regular use. <l> A 

crane whlc:, has been Idle for a period 
of one month or more, but less than 6 
months. shall be given an inspection con
f ormlng with requirements of subpara
graph <3> of this paragraph and para
graph Cg) <2> <ii> of this section before 
placing in service. 

t II> A crane which has been Idle for 
a period of six months shall be given a 
complete Inspection conforming with re
quirements of subparagraphs C3) and (4) 
of this paragraph and paragraph Cg) <2> 
<11> of this section before placing In 
service. 

UU> Stan<1oy cranes shall be inspected 
at least semt.innually in accordance with 
requirements of subparagraph <3> of this 
paragraph and paragraph <g> <2> <U> of 
this section. Such cranes which are ex
posed to adverse environment should be 
inspected more frequently. 

<6> Inspection records. Written. dated, 
and signed Inspection reports and rec
ords shall be made monthly on critical 
Items In use such as brakes, crane hooks, 
and ropes. Records shall be kept readily 
available. 

Ce> Testing-( 1 > Operational tests. !i) 
In addition to prototype tests and qual
ity-control measures, each new produc
tion crane shall be tested by the manu
facturer to the extent necessary to Insure 
compliance with the operational require-. 
ments of this paragraph including func
tions such as the following: 

<a> Load hoisting and lowering mech
anisms 

Cb> Boom hoisting and lower mecha-
nisms 

Cc) Swinging mechanism 
(d) Travel mechanism 
<e> Safety devices 
<U> Where the complete production 

crane 1s not supplied by one manufac-
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turer such tests shall be conducted at 
final assembly. 

(111) Certified production-crane test 
results shall be made available. 

<2> Rated load test. (il Written l"e
ports shall be available showing test pro
cedures and confirming the adequacy of 
repairs or alterations. 

<11> Test loads shall not exceed 110 
percent of the rated load at any selected 
world~ radius. 

(111) Where reratlng is necessary: 
<a> Crawler, truck, and wheel

mounted cranes shall be tested in ac
cordance with SAE Recommended Prac
tice, Crane Load Stability Test Code 
J765 <April 1961 >. 

(b> Locomotive cranes shall be tested 
in accordance with paragraph <c> c 1 > <D 
and <ii> of this section. 

cc> Reratlng test report shall be read
ily available. 

<iv> No cranes shall be rerated ln 
excess of the original load ratings unless 
such rating changes are approved by the 
crane manufacturer or final. assembler. 

(f) Maintenance procedure- Gen
eral. After adjustments and repairs have 
been made the crane shall not be oper
ated until all guards have been re
installed. safety devices reactivated, and 
maintenance equlpment removed. 

Cg> Rope inspection-Cl) Running 
ropes. A thorough inspection of all ropes 
in use shall be made at least once a 
month and a full written, dated. and 
signed report of rope condition kept on 
file where readily available. All inspec
tions shall be performed by an appointed 
or authorized person. Any deterioration. 
resulting in appreciable loss of original 
strength, such as described below. shall 
be carefully noted and determination 
made as to whether further use of the 
rope would constitute a safety hazard: 

<i> Reduction of rope diameter below 
nomlnal diameter due to loss of core sup
port. internal or external corrosion, or 
wear of outside wires. 

<Ii> A number of broken outside wires 
and the degree of distribution of con
centration of such broken wires. 

Cili> Worn outside wires. 
Clv> Corroded or broken wires at end 

connections. 
<v> Corroded. cracked. bent. worn, or 

Improperly applied end connections. 
<vi> Severe kinldng, crushing, cutting, 

or U!lStrandlng. 

(2> Other ropes. Cl) Heavy wear and/ 
or broken wires may occur In sections In 
contact with equalizer sheaves or other 
sheaves where rope travel ls limited, or 
with saddles. Particular care shall be 
taken to inspect ropes at these locations. 

Clt) All rope which has been Idle for a 
period of a month or more due to shut 
down or storage of a crane on which It 
is Installed shall be given a thorough In
spection before it is placed In service. 
This inspection shall be for all types of 
deterioration and shall be performed by 
a.n appointed or authorized person whose 
approval shall be required for further use 
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of the rope. A written and dated report of 
the rope condition shall be available. 

Cii!) Particular care shall be taken In 
the inspection of nonrotatlng rope. 

Ch ) Handling the load-Cl) Size of 
load. Ci> No crane shall be loaded be
vond the rated load, except for test pur
poses as provided in paragraph <e> of 
this section. · 

Cit> When loads which are limited by 
structural competence rather than by 
stability are to be handled, it shall be 
ascertained that the wel~ht of the load 
has been determ.lned within plus or 
minus 10 percent before It Is lifted. 

(2> Attaching the load. Ci) The hoist 
rope shall not be wrapped around the 
load. 

Cii> The load shall be attached to 0 the 
hook by means of slings or other ap
proved devices. 

C3> Mouing the load <D The employer 
shall assure that· 

<a> The crane is level and where nrc
essary blocked properly. 

Cb> The load Is well seAured and prop
erly balanced in the sling or lifting de
vice before it is llfted more than a few 
inches. 

Cii> Before starting to hoist. the·tollow
lng cond·ttons shall be noted: 

Ca) Hoist rope shall not be kinked. 
<b> Multiple part lines shall not be 

twisted around each other. 
<c> The hook shall be brought over 

the load in such a manner as to pre
vent swinging. 

Cd} I! there is a slack rope condition, 
It should be determined that the rope 1s 
properly seated on the drum a.nd m the 
sheaves. 

(ill) During hoisting care shall be 
taken that: 

Ca> There is no sudden acceleration 
or deceleration of the moving load. 

Cb> The load does not contact any ob
structions. 

(iv) Side loading of booms shall be 
limited to freely suspended loads. Cranes 
shall not be used for dragging loads 
sideways. 

<v> No hoisting, lowering, swinging, or 
traveling shall be done while anyone Is 

· on the load or hook. 
(vi) The operator should avoid carry

ing hads over people. 

<vii> On truck-mounted cranes. no 
loads shall be .lifted over the front aren 
except as approved by the crane manu• 
facturer. 

Cvill ) The operator shall test th'? 
brakes each time a load approaching the 
rated load is handled by raising It a few 
inches and applying the brakes. 

<tx> Outriggers shall be used when the 
load to be handled at that partlculc.r 
radius exceeds the rated load W!t,hout 
outriggers as given by the manufacturer 
for that crane. Where floats are used they 
shall be securely attached to the out
nggers. Wood blocks used to support .,ut
rlggers shall: 

Ca} Be strong enough to prevent crush
ing. 

<b i Be frf'c from defects. 

< c > Be of SUfflcient width and ICII( 
to prevent shifting or toppling U!lC 
load. 

'x, Neither the load nor the boc 
shall be lowered below the point wh! 
less than two full wraps of rope rem, 
on their respectiye drums. 

<xii Before lifting loads with Joeom 
tlve cranes without using outrtrl'I 
means shall be applied to prevent U 
load from being carried by the trlll a: 
sprin~. 

Cxil> When two or more cranes ai Ir. 
used to lift one load, one designat.ed llt'I 
son shall be responsible for the opert a: 
tion. He shall be required to analyze U 
operation and instruct all personnel II 
volved 1n the proper positioning. rigpi 
of the load, and the movemen~ to t,sr. 
made. 

<xill > In transit the following add!UOII Dt: 
al precautions shall be exercised: 

<a> The boom shall be carried in lln 
with the direction of motion. 

<b> The superstructure shall be se 1 

cured against rotation, except when ne Ill! 
gotlatlng turns when there ts 11 
operator 1n the cab or the boom is m 
ported on a dolly. 

( C) The empty hook shall be lashed Cl ltt 
otherwise restrained so that It canDO! et: 
swing freely. • 

<xiv> Before traveling a crane 11'111: trr: 
load. a designated person shall be rt· If 
sponslble for determining and controlllDI 
safety. Decisions such as position ol 
load, boom location. ground support. ec: 
travel route, and speed of movement 111&11 ~ 
be in accord with his detennlnatlODL 11 

<xv> A crane with or without load 
shall not be traveled with the boom ., 
high that it may bounce back over tbe If 
cab. 

<xvi> When rotating the crane, sud· 1 
den starts and stops shall be avoided. 
Rotational speed shall be such that the ecl 
load does not swing out beyond tbe 
radll at which tt can be controlled A It 
tag or restraint Une shall be used wbell Ile 
rotation of the load ls hazardous. et.: 

Cxv11> When a crane is to be operal.ed t,, 
at a fixed radius, the boom-hoist pawl 111 
or other positive locking device shall bt ~! 
engaged. '1 

Cxv111> Ropes shall not be handled CID Ill 
a winch head without the knowledge d. lrli. 
the operator. 1d 

(xix) Wh1le a winch head ls be1D1 
used, the operator shall be within COO· 

1 venient reach of the power unit COD· 11:
trol lever. 

11 
(4) Holding the load. Cl) The opera&« t, 

shall not be perm.ltted to leave his poll· k 
tlon at the controls while the load 11 -.: 
suspended. {It 

<ii> No person should be permitted ID tt 
stand or pass under a load on the hoot '1r 

(111 > I! the load must remain suspended 12 for any considerable length of time. Ult 11; 
operator shall hold the drum troll! ,tr 
rotating In the lowering direction by IC· 11

1 tlvatlng the positive controllable means •~ 
of the operator's station. lta 

Cl) Other requirements-Cl> Rall 12 
clamps. Rail clamps shall not be wed et 
as a means of restraining tipping of • t 
locomotive crane. .lt 
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Balla.st or counterweight. cranes 
not be operated without the full 
1t of any ballast or counterweight 

• ce as specified by the maker, but 
11!11 cranes that have dropped the bal- · 
!Iii r counterweight may be operated 
le 1rarily with special care and only r. ght loads without full ballast or 

erwelght ln place. The ballast or 
erwelght In place specified by the 

• facturer shall not be exceeded. 
Cabs. <I> Necessary clothing and 

~ :-1al belongings shall be stored In 
aa a manner as to not Interfere with 
,. ; or operation. 

Tools, oil cans, waste, extra fuses, 
• :>ther necessary articles shall be 
Ill I In the tool box. and shall not be 
• tted to lie loose in or about the cab. 

Refueling. <I> Refueling with small 
ole containers shall be done with 

VI! rwriters' Laboratories or Factory 
al Laboratories approved, or equiv

I safety type can equipped with an 
.t natic closing cap and flame arrester. 

Machines shall not be refueled 
• the engine running. 

Fire extinguishers. <D A carbon 
dJ de, dry chemical, or equivalent ·fire 

gulsher shall be kept in the cab or 
ty of the crane. 

1 Operating and maintenance per
, •I shall be made famlllar with the 

1111 Lnd care of the fire extinguishers 
PD ded. 

Swinging locomotive cranes. A 
Ila 1otive crane shall not be swung into 
1M ltlon where railway cars on an adja
o,: track might strike lt, until it has 
• ascertained that cars are not being 
1111 ·d on the adjacent track and proper 
II! protecUon has been established. 

Operating near electric J)O'Wer 
Iii -<1> Clearances. Except where the 
_, rlcal distribution and transmission 
111 have been deenergtud and vlslbly • -= 'lded at Point of work or where insu-

• a- i barriers not a part of or an attach-
m to the crane have been erected to 

; pi •nt physical contact with the lines, 
, • ,s shall be operated proximate to, 
~ lua r, over, by, or near powerlines only 

Ila cordance with the following: 
For lines rated 50 kv. or below, 

m 11um clearance between the lines 
"' any part of the crane or load shall 

II be I feet. . 
> For llnes rated over 50 kv. mlnJ-

111 ,, clearance between the lines and 
u Part of the crane or load sha11 be 

0 L -et plus 0.4 Inch for each 1 kv. over 
1 

&i. v., or twice the length of the llne 
la at.or but never less than 10 feet. I'. 

l> In transit with no load and boom 
• 191 red the clearance shall be a mini-
~ 111 1 of 4 feet. 
rJ . > Boom guards. Cage-tYPe boom 
L ■ ds, insulating llnks, or proximity 
e • 1ing devices may be used on cranes, 

r: 11:J ;he use of such devices shall not op
¢ eie ! to alter the requirements of sub-

i:: graph < 1 > of this paragraph. 
J I Notification. Before the commence-

rtl t of operations near electrical Jines, 
t..:. :>wners of the lines or their author-
1.:1 representative shall be notified and 

provided with all perUnent lnformaUon. 
The cooperatlolt of the owner shall be 
requested. 

<4> Overhead wires. Any overhead 
wire shall be considered to be an ener
gized line unless and until the person 
owning such line or the electrical utility 
authorities Indicate that it is not an 
energized line. 

§ 1910.181 Derricks. 
<a> Definitions applicable to thfs 

section. <l> A "derrick" is an apparatus 
consisting of a mast or equivalent mem
ber held at the head by guys or braces, 
with or without a boom, for use with a 
hoisting mechanism and operaUng ropes. 

(2) "A-frame derrick" means a der
rick in which the boom is hinged from a 
cross member between the bottom ends 
of two upright members spread apart at 
the lower ends and joined at the top; 
the boom point secured to the junction 
of the side members, and the side mem
bers are braced or guyed from this junc
tion point. 

(3) A "basket derrick" Is a derrick 
without a boom, similar to a gin pole, 
with its base supported by ropes at
tached to corner posts or otb~r parts of 
the structure. Th<-' base Is at a lower 
elevation than its supports. The loca
tion of the base of a basket derrick can 
be changed by varying the length of the 
rope supports. The top of the pole Is 
secured with multiple reeved guys to 
position the top of the pole to the desired 
location by varying the length of the 
upper guy lines. The load ls raised and 
lowered by ropes through a sheave or 
block secured to the top of the pole. 

BASKET 

(4) "Breast derrick" means a derrick 
without boom. The mast consists of two 
side members spread farther apart at 
the base than at the top and tied to-· 
gether at top and bottom by rigid mem
bers. The mast ts prevented tron1 tipping 
forward by guys connected to Its top. 
The load Is raised and lowered by ropes 
through a sheave or block secured to 
the top crosspiece. 

BREAST 

< 5 l "Chicago boom derrick" means a 
boom which is attached to a structure, 
an out.,;ide upright member of the struc
ture serving as the mast, and the boom 
being stepped In a fixed socket clamped 
to the upright. The derrick Is complete 
with load, boom, and boon1 point swing 
line falls. 

CHICAGO BOOM 

(6) A "gin pale derrick" Is a derrick 
without a boom. Its guys are so arranged 
from Its top as to permit leaning the 
mast In any direction. The load Is raised 
and lowered by ropes reeved through 
sheaves or blocks at the top of the mast. 

<'l> "GUY derrick" means a fixed der
rick consisting of a mast capable of being 
rotated, supported In a vertical position 
by guys, and a boom whose bottom end 
is hinged or pivoted to move in a ver
tical plane with a reeved rope between 
the head of the mast and the boom point 
for raising and lowering the boom, and 
a reeved rope from the boom point for 
raising and lowering the load. 

181(a)(7) 
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(8) "Shearleg derrick" means a der
rick without a boom and similar to a 
breast derrick. The mast, wide at the 
bottom and narrow at the top, is hinged 
at the bottom and has its top secured 
by a mulliple reeved guy to permit han
dling loa<!s at various rad.Ii by means of 
load tackle suspended !roin the mast top. 

(9 > A ·'stiff!~ derrick" Is a derrick 
similar to a guy derrick except that thP 
mast IS supported or held in place by two 
or more stiff members, called stiff1eg.:<, 
which are capable of resisting either te,1-
sile or compressive forces. Sills are geLl
erally provided to connect the lower ends 
of the stifflegs to the foot of the ma.st. 

<10> "Appointed" means assigned 
specific responsibilities by the employer 
or the employer's representative. 

Cll) "ANSI" means the American Na
tional Standards Institute. 

(12) A boom is a timber or metal sec
tion or strut, pivoted or hinged at the 
heel (lower end) at a location fixed in 
height on a frame or ma.st or vertical 
member. and with its point <upper end> 
supported by chains, ropes, or rods to the 
upper end of the frame. mast, or vertical 
member. A rope for raising and lowering 
the load Is reeved through sheaves or a 

' 

r 

STIFF LEC 
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block at the boom point. The length of 
the boom shall be taken as the straight 
line distance between the axis of the 
foot pin and the axis of the boom point 
sheave pin, or where used, the axis of 
the upper load block attachment Din. 

< 13> "Boom harness" means the block 
and sheave arrangement on the boom 
point to which the topping IUt cable 1s 
reeved for lowering and ralslng the 
boom. 

04> The "boom point" ls ~e outward 
end of the top section of the boom. 

05> "Derrick bullwheel" means a 
horizontal ring or wheel, fastened to the 
foot of a derrick. for the purpo.se of 
turning the derrick by means of ropes 
lead.Ing from this wheel to a powered 
drum. 

< 16) "Designated" means selected or 
assigned by the employer or employer's 
representative as being qualifled to per
form specific duties. 

<17 > "Eye" means a loop formed at 
the end of a rope by securing the dead 
end to the live end at the base of the 
loop. 

<18) A "fiddle block" ls a block con
sisting of two sheaves in the same plane 
held in place by the same cheek plates. 

<19) The "foot bearing" or "foot 
block" <sill block> is the lower support 
on which the mast rotates. 

<20> A "gudgeon pin" is a pin con
necting the ma~t cap to the mast allow
ing rotation of the mast. 

<21> A "guy·• h a rope used oo steadY 
or secure the masr or other member in 
the desired PO~lt Oil . 

<22) "Load, working" means the ex
te1·nal load, m pounds, appllE>d to the 
Jernck, lncludmg the weight of load 
attaching equipment such as load blocks. 
shackles, and shngs. 

(23> ·•Load block, lower·• means the 
assembly of sheaves. pins, and frame 
suspended by the hoisting rope. 

<24> "Load block, upper" means the 
assembly of sheaves, pins, and frame 
suspended from the boom. 

<25) "Mast" means the upright mem• 
ber of the derrick. 

(26> "Mast cap (spider>" means the 
fitting at the top of the mast to which 
the guys are connected. 

(27> "Reeving" means a rope system 
in which the rope travels around drums 
and sheaves. 

(28> "Rope" refers to wire rope unless 
otherwise specified. 

<29) ''Safety Hook" means a hook 
with a latch to prevent slings or load 
from accidentally slipping ol! the hook. 

(30 > "Side loading" Is a load applied 
at an angle to the vertical plane of the 
boom, 

<31 > The "sill" ls a member connect
ing the foot block and stiffleg or a mem
ber connecting the lower ends of a double 
member mast. 

<32) A "standby derrick" Is a derrick 
not In regular service which is used oc
casionally or Intermittently as required. 

1331 "Stlffleg" means a rigid member 
supporting the mast at the head. 

(34) "Swing" means rotation or the 
mast and/ or boom for movements of 

loads in a horizontal direction about I 
axis of rotation. 

Cb> General requtremen~-1 l l App • , 
cation. This section applies to guy, stl • • 
leg, basket. breast, gin pole. Chica 19...., 
boom and A-flame derricks of the st 
tionary type, capable of handliDG loa 
at variable renches and µowcred llti 
hoists through systems of rope n-ev1r I Pt 
used to perform lifting hook work, siJli • ~ 
or multiple line bucl:et work, grab, gra Pl 
pie. and magnet work. Dl'rricks m&J •!l 
permanently Installed for tempora •~11 
use as in construction work. The rt'Qulr r· 
ments of this section also apply to 11 e , 
modification of these types whkh rel& "1 u 
their fundamental features. except f. 1 . 
floatkll? derricks. · 

<2> New and existing equipmrnt 1•11 ....: 
new derricks constructed and lnstalil ~ 
on or after August 31, 1971, shall mt• . 
the design specifications of the Amenrt 
National Standard Safety Code ro:- Ile. 
ricks, ANSI B30.6-1969. Derricks COi 
structed prior to August 31, 1!171, .<how 
be modlfied to conform to those des!: 
specifications by February l 5. 1972, ur 
less it can be shown that the derrick cai: 
not feasibly or economically be altm ' 1 
and that the dernck substantially com it i 
plies with the requirements of th ll 
section. 

(3) Destgnated personnel.-OnJy det 
ignated personnel shall be permitted~ 
operate a derrick covered by this sec 
tion •J 

• In 
(§1910.181 (b) (3) added at 31 r: ~ 
F .R. 14373, effective July t 

31, 1973.] : · 
<c> Load ratings-< 1 > Rated 1()11( t 

ma1·king. For permanently Installed ckl• 

ncks with fixed lengths of boom. 810' 
and m11st, a substantial, durable, all( ll 
clearly legible rating chart shall be pro- 1 ' 
vided with each derrick and securely a!· 111,.,, 
fixed where it is visible to personnel rt- n 1• 

sponsible for the safe operation of !bi I 
equipment. The chart shall include tbl 
following data: 

(i l Manufacturer's appro\·ed load rat· l;; 
ings at corresponding ranges of bOOdl I JI 
angle or operating radii. ! 

t ii> Specific lengths of components on er ~ 
which the load ratings are based. et• 

(111) Required parts for hoist ree\~ ~ 
Size and construction of rope may bl Id .:: 
shown either on the rating chart or In lbt I Dt 
operating manual. nl ~ 

<2> Nonpermanent installations. For l!.bi 
nonpermanert installations, the manu• 

r c, [ facturer shall provide sufficient in or· < 
matlon from which capacity charts can tu 1 

be prepared for the particular install•· b I 
tion. The capacity charts shall be lo- ~ P. 
cated at the derricks or the Jobslte otllct d ·b 

<d> lnspectton-tl l Inspection r1a1· ~ d, 
si/ication. , il Prior to Initial use all n~ 1 c 
ond altered derricks shall be lnspec ;lcru 
to insure compliance wlth the provlslOlll ~ 
or this section. ,, ~ 

1 ii 1 Inspection procedure for dernck! , 
In regular service Is divided Into u, o et0• ti, 

1 era! classifications based upon the 1n1tr· ,,,I· 
\·al~ :it which Inspection should be per· Qr~ 

c t 
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.e d. The intervals In tum are de
,. nt upon the nature ot the critical 
~ ,nents of the derrick and the de-

r their exposure to wear, deteriora-* :>r malfunctlcin. The two general 
Ji lraUons are herein designated as 
• ·n• and periodic with respective ln
.tlli , between inspections as defined 

Frequent inspection-Dally to 
• 1ly Intervals. 

Periodic lnspectlon-1- to 12-
• 1 intervals. or as specified by the 
• racturer. 

Frequent inspection. Items such as 
:)a llowlng shall be inspected for de-

s 1t intervals as defined in subpara
, ll <ll) (a> of this paragraph or as 

cally indlcat('d. Including observa
lurlng operation for any defects 
might appear between regular ln

Jns. Deficiencies shall be carefully 
ned for any safety hazard: 
All control mechanisms: Inspect 

le for adJustment, wear, and lubrlca-

All chords and lacing: Inspect 
visually. 
Tension in guys: Daily. 
Plumb of the mast. 

Deterioration or leakage in air or 
1 1ulic systems: Dally. 

• Derrick hooks for deformations 
irk!>, for hooks with cracks or ha,·
n(JJ r than 15 perc<.'n t in exress of 

t nl throat oµemng or more than 10° 
111 from the plane of the unbent hook, 

to paragraph <e1 <3) <Iii> Clf this 
,n. 

> Rope reeving: visual inspection 
oncompliance with derrick manu-

~ rer's recommendations. 
1i I Hoist brakl's, clutches, and oper

'..J levers: check daily for proper func-
11 11,: before beginning operations. 

> Elcctriral apparatus for malfunc
ll 1g, signs of excessive det.erioration, 

.ind moisture accumulation. 
Periodic inspection. <ll Complete 

1- ctions of the derrick shall be per
felled at intervals as generally defined 
ti bparagraph 11111i> <bl of this para
: J 1 depending upon its activity, sever
d f service, and environment, or as 
~ flcally indicated below. These in
II Ions shall include the requirements 

1bparngraph 121 of this parngraph 
n addition, Items such as the follow-

• Deficiencies shall be carefully ex
ed ond a determination made as to 
her they constitute a safety hazard: 

• Structural members for deforma
cracks. and corrosion. 
Bolts or rivets for tightness. 

P?,rts such as pins, bearings. shafts. 
• , sheaves, drums, rollers, locking 
Ill ' lamping devices, !01 wear, cracks. 

1■ :list.ortion. 
Gudgeon pin for cracks, wear, and 

td ·lion each time the derrick is to be 
■ ed 

Powerplants for proper perform
• II and compliance with applicable 

v requirements. 
Hqo!,i. · should l>c magnellc partl

D other sultabli: rr.ick detecting in-

spectio11 should be performed i,.t least 
once each year. 

, ii> Foundation or supports shall be 
inspected for continued abilih• to sustain 
the imposed loads. 

<4l D'!rricks not in regu 1ar use. (i) A 
derrick which has been Idle for a. 'perlod 
of 1 month or more. &ut less than 6 
months, shall be given an inspection con
forming with requirements of subpara
graph <2l of this paragraph and para
graph <g> <3> of this section before plac
ing in service. 

<Ii> A derrick which has been Idle for 
a period of over 6 months shall be given 
a complete inspection conforming with 
requirements ol subparagraphs (2) and 
<3> of this paragraph and paragraph (g) 
<3> of this section before placing in 
service. 

<iii> Standby derricks shall be In 
spected at least semian nually In accord
ance with r~quirements of subparagraph 
<2> of this paragraph and paragraph <g) 
1 3 l of this section. Those exposed to ad-

. verse environment should be inspected 
more frequently. 

<e> Testing-Cl> Operational tests. 
Prior to Initial use all new and altered 
derricks shall be tested to Insure com
pliance with this section including the 
f ollowlng functions: 

<I> Load hoisting and lowering 
<ii> Boom up and down. 
<iii> Swing. 
<ivl Operation of clutches and brakes 

of hoist. 
<2> Anchorages. All anchorages shall 

be approved by the appointed person. 
Rock and hairpin anchorages may re
quire special testing. 

<fl Jl.faintenance-<l> Preventive 
maintenance. A preventive maintenance 
progrRm based on the derrick manufac
turer 's recommendations shall be estab
lished. 

(2l Jl.faintenance procedure. d I Before 
adjustments and repairs are started on 
a derrick the following precautions shall 
be taken: 

<a> The derrick to be repaired shall 
be arranged so it will cnuse the least 
interference with other equ1pment and 
operations in the area. 

(bl All hoist drun1 dogs shall be 
engaged. 

(c> The main or emergency switch 
shall be locked in the open position, if 
an electric hoist is used. 

Cd 1 Warning or out of order signs 
shall be placed on the derrick and hoist. 

<e> The repairs of booms of derr_icks 
shall either be made when the booms 
are lowrred nnd adequately supported or 
i:a!ely Ued off. 

<fl A good communic-atlon system 
shall be set up bet ween the hoist operator 
and the appointed Individual in charge·of 
derrick operations before anr work on 
the equipment Is started. 

(g)-Revoked 
< ii l After adjustments and repairs 

have been made the dt>rrkk shall not be 
operated until all guards have been re
installed. safety devices reacti\·ated, and 
maintenance equipment removed. 

<3> Adjustments and repairs. <D An:v 
unsafe conditions disclosed by inspection 
,;hall be corrected before operation of the 
derrick ls resumed. 

<ii> Adjustments shall be maintained 
to assure correct functionin g of compo
nents. 

Iii! 1 Repairs or replarements shall be 
provided promptly ns needed for safe 
operation. The following are examples 
of conditions requiring prompt repair or 
replac-<'ment: 

<a I Hook,; sho,,·ing defects described 
in paragraph <d>l:!>cvi• of this section 
shall be discarded. 

cb1 All critical parts which are 
cracked, broken, bent. or excessively 
worn. 

(c)-Revoked 
•di All replacement and rPpaired 

parts ~hall have at least the original 
safety factor. 

,g 1 Rope i11.spection--<l> Running 
ropes. A thorough inspection of all ropes 
in use shall be made at least once a 
month and a full writ.ten, dated. and 
signed report of rope condition kept on 
file where readily avnilable. Any d<'terl
oralion, resulting in appreciable loss of 
original streni:th, such as described be
low, shall be carefully noted and deter
mination made a, to whNher further 
u~e of the rope would constitute a ('afety 
hazard: 

• i I Reduction of rope diameter below 
nominal diameter due lo loss of core sup
port. Internal or external corrosion, or 
wear of outside wires. 

< ii l A number of broken out.side wires 
and the tlci.:rcc of dislribullon or con
centration of such broken wires. 

Ciill Worn outside wires. 
(ivl Corroded or broken wires at end 

connections. 
<vl Corroded, cracked. bent. worn, or 

improperly applied end connections. 
<vi> Severe kinking, crushing, cut

ting, or unstranding. 
<2) Limited trai·el ropes. Heavy wear 

and/ or broken wires may occur in sec
tions in conLact with equall7.er sheaves 
or other sheaves where rope travel Is 
limited, or with saddles. Particular care 
shall be taken to inspect ropes at these 
locations. 

(3, Idle ropes. All rope which has been 
idle for a period of a month or more due 
to shutdown or storage of a derrick on 
which it is Installed shall be gh·en a 
thorough inspection before It is placed 
in service. This lnsprction shall be for 
all types of deterioration. A written and 
dated report of the rope condition shall 
be available. 

<4 l Nonrotating ropes. Particular care 
shall be takrn in the inspertlon of non
rota tin~ ropr. 

• h' Oprratio11.s o_f dcrri<'l,·s. Derrkk 
onerations shnll be c!irectC'd onh· lw the 
incli\•ictual sprrific:ill~· dC'.,icnn:eci for 
thnt purpo~<' 

,p l/c,11,f/i11f1 the load-<\\ Skr c>I 
load. li I NCl dc-rriC'k $hall hr loadt'd br
yond the rated lond. 

<IP \\ 'hen load~ approarh thr maxi
mum r11tln11 of the clrrriC'k. It shnll bC' 
~scrrtamcd that the wrii:ht of the lc>nd 

181(i)(l) 



162 GENERAL INDUSTRY STANDARDS 

has bC't>n determined wjthln plus 01 
mlnu,; IO p<>rct>nt before it Is lifted. 

12) Attcrchinq the load. Cil The hois• 
rope i:haU not be wrapped around th, 
load. 

<II I The load shall be attached to th1 
hook bv means of slings or other sultabh 
devices. 

13 l JI! Ot>ing the load. <i l The loac 
shall be well secured and pronerlv bal 
anced in the sling or lifting de1·lce befon 
it is lifted more than a few Inches. 

,111 Before starting to hoist. the 
follo,.-ing conditions shRll be noted: 

<a > Hoist rope shall not be kinked 
, h, l\,fultinle 11nrt lines shall not be 

twisted around eac-h other. 
cc, The hook shall be brought o,·er the 

load In such a manner as to prenmt 
swinp:111~. 

Cdl If there is a slack rooe condition. 
it should be determined that I.he rone is 
prollerly seated on the drum and In the 
sheaves. 

<ill> During hoisting, care shall be 
taken that: 

<al There is no sudden acceleration or 
deceleration of the moving• load. 

<b> Load does not contact any 
obstructions. 

<Iv> A derrick shall not be u:;ed for 
side loading except when specifically au
thorized by a responsible person who has 
determined that the various structural 
components will not be overstressed. 

(v> No hoisting, lowering, or swlngln8 
shall be done while anyone ls on the 
load or hook. 

<vi> The operator should avoid carry
ing loads over people. 

(vii> The operator shall test the 
brakes each time a load approaching the 
tated load Is handled by raising It a few 
Inches and applying the brakes. 

<viii> Neither the load nor boom shall 
be lowered below the point where less 
than two full wraps of rope remain on 
their respective drwns. 

<tx> When rotating a derrick, sudden 
starts and stops shall be avoided. Rota
tional speed shall be such that the load 
does not swing out beyond the radius at 
which It can be controlled. 

<x> Boom and hoisting rope systems 
shall not be twisted. 

<4> Holding the load. Ci) The operator 
shall not be allowed to leave his position 
at the controls while the load ls 
suspended. . . 

<II> People should not be permitted to 
stand or pass under a load on the hook. 

<Ill> It the load must remain sus
pended for any considerable length or 
time. a dog, or pawl and ratchet, or other 
equivalent means, rather than the brake 
alone, shall be used to hold the load. 

<5> Use of winch Ilea.cl$. en Ropes 
shall not be handled on a winch head 
without the knowledge of the operator. 

<ii> While a winch head ls being used, 
the operator shall be within convenient 
reach of the power \Ullt control lever. 

<6> Securing boom. Dogs, pawls, or 
other positive holding mechanism on the 
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hoist shall be engaged. When not in use, 
the derrick boom shall: 

<l> Be laid down: 
<II> Be secured to a stationary mem

ber. as nearly under the head as possible, 
by attachment of a sling to the load 
block; or 

c Iii> Be hoisted to a vertical position 
and secured to th2 mast. 

<J > Other requtrements-<1 > Guards. 
<i> Exposed moving parts, such as gears, 
ropes, setscrews, projecting keys, chains, 
chain sprockets, and reciprocating com
ponents, which constitute a hazard un
der normal operating conditions shall 
be guarded. 

Cll l Guards shall be securely fastened. 
Clll> Each guard shall be capable of 

supporting without permanent distor
tion, the weight of a 200-pound person 
unless the guard ls located where it ls 
impossible for a person to step on lt. 

<2> Hooks. <D Hooks shall meet the 
manufacturer's recommendations and 
shall not be overloaded. 

<ll> Safety latch type hooks shall be 
used wherever possible. 

<3> Fire exting11i.~hers. <D A carbon 
dioxide, dry chemical, or equivalent fire 
extinguisher shall be kept in the 1m
me<1late vlclnltv of the derrick. 

<ll> Operating and maintenance per
sonnel shall be familiar with the use and 
care of the fire extinguishers provided. 

(4> Refueling. Cl> Refuellng with 
portable containers shall be done with 
Underwriters' Laboratory, Inc. <UL>, or 
Factory Mutual Laboratories approved, 
or equivalent. safety type containers 
equipped with automatic closing spout 
and flame arrester. 

<ii> Machines shall not be refueled 
with the engine running. 

<S> Operating near electric power
Unes. <i> Except where ,he electrical dis
tribution and transmission lines have 
been deenergized and visibly grounded at 
point of work or where Insulating bar
riers not a part of or an attachment to 
the derrick have been erected to prevent 
physical contact with the lines, der
ricks shall be operated proximate to, 
under, over, by, or near powerllnes only 
In accordance with the following: 

<a> For lines rated 50 kv. or below 
minimum clearance between the lines 
and any part of the derrick or load shall 
be 10 feet. 

<b> For lines rated over 50 kv. mini
mum clearance between the lines and 
any part of the derrick or load shall be 
10 feet plus 0.4 inch for each 1 kv. over 
50 kv., or use twice the length of the line 
Insulator, but never less than 10 feet. 

<ID Cage-type boom guards, Insulat
ing links, or proximity wamlng devices 
may be used on derricks, but the use of 
such devices shall not operate to alter 
the requirements of subt11vlslon <1> of 
this subparagraph. 

(Ill> Before the co,nmencement or 
operations near electrical lines, the 
owne.-s of the lines or their authorized 
representatives shall be notified and 
provided with all pertinent Information. 
The owner's cooperation shall be 
requested. 

<Iv> Any overhead wire shall be eoa- ,U!l t 
sldered to be an energized line • ICPb 
the owner of the llne or their u ~ 
thorlzed representatives state that k ~ 
deenerglzed. w;::..;i 

(6) Cab or operating encloS1U1. r Ilic 
N~essary clothing and personnel Ill- 1 •• 
longings shall be stored in such a n.- a:::.. : 
ner as to not interfere with acce11 ar lded 1 
operation. It~ 

<11> Tools, ollcans. waste, extra l'lls im.lp 
and other necessary articles shall Iii I am: 
stored In the toolbox, and shall nae Iii ae:-.r 
permitted to lie loose In or about Ill! 1 lo! 
cab or operating enclosure. d: 

§ 1910.182 Err <'<'ti,·e da1e•. le t.ol 
<a> The provisions of this Subpart J 1/.cc 

shall become elJectlve on August 2'1. !Ill r a 
except as provided in the remaln.'11 • t.J i 
paragraphs of this section. b 

, b I The following provisions shall bf. Tiiilll 
come effective on February 15, 1972 hf lo 
4 1910 177 (d) and Cf) ll aJ!, 
t 1910 178 fa) (2) and (3). 1c1. (e1 ~ 1111.b 

l m) I I I ) 1 LIii 
J 1910179 Cb) 16). (C). (di. ce,. (fl. lit 

and I h > 
{ 1910 l801C) ~ 

lcl Notwithstanding anything in pan· 11!!,1 
graph ca>, <b >, or < d> of this section, Ill" 111r.ne, 
provision in any other section of thi.s · >11111. 1 
part which contains in itself a spec.:;• w.er 
effective date or time !mutation W:: ,!iina. 
become effective on such date or slt&:J Ho, 
apply in accordance with such lim1t.aL1ct 1 t:n 

, d > Notwithstanding anything in pan
graph I al of this section, i! any stand&n 
in 41 CFR Part 50-204, other thJII 1 

national consensus standard mco$ 
rated by reference in § 50-204.2<allll 1 

or becomes applicable at any time to W 
employment and place of employmc' 
by virtue of the Walsh-Healey ~ 
Contracts Act. or the SerYlce ConUti-"t 
Act of 1965 or the National Foundattt 

• 5 I on Arts and Humanities Act of 196 . ltl 
corresponding established Federal stand· 
ard in this Subpart N which is dtmr 
from 41 CFR Part 50-204 shall &W 
become effective and shall be app!icat'.I 
to such employment and place of empl::i,· 
ment. on the same date. 

§ 1910.183 Helicopteni. 

(a) Helicopter regulations. Hell~ 
cranes shall be expected to compl.Y c 
any applicable regulations of the Fedtr1l 
Aviation Administration. 

<b> Briefing. Prior to each day's~ 
ation a briefing shall be conducted. 
briefing shall set forth the plan of ~ 
atlon for the pilot and ground perso 

<c> Slings and tag lines. Loads~~ 
properly slung. Tag lines shall be 
length that will not perm!t their bel:Dd 
drawn up into the rotors. Pressed alef~ 
swedged eyes, or equivalent me~~ 
be used for all freely suspended 1-
prevent hand splices from spl.nnini c,pe1l 
or cable clamps from loosening. 

Cd) Cargo hooks. All electri~lfj 
ated cargo hooks shall have the ele<M~
actlvating device so designed ~_!: 
stalled as to prevent inadvertent ~ 
tlon. In addition, these cargo hooks 
be equipped with an emergency alt' 
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Ali I control for releasing the load. 
-. ployer shall ensure that the hooks 

ed prior to each day's operation 
• npetent person to determine that 

ase functions properly, both elec-
• and mechanically. 
;a ersonal protective equipment. (1 > 
;a 1 protective equipment shall be 
:,a i and the employer shall ensure 
• by employees receiving the load. 

• .1 protective equipment shall con
t omplete eye protection and hard
•• :ured by chinstraps. 
i I! oose-fltt.1.ng clothing likely to flap 
ll'II downwash, and thus be snagged 
It. 101st line, may not be worn. 

)Ose gear and objects. The em
.hall take all necessary preca.u
> protect employees from flying 

'• in the rotor downwash. All loose 
a.c thin 100 feet of the plaee of litt-

load or depositing the load, or 
l.tzl ill other areas susceptible to rotor 

t.Sll shall be secured or removed. 
■ wsekeeping. 900d housekeeping 

ulll >e maintained 1n all helicopter 
cil and unloading areas. 
t:l oad safety. The size and weight 
IC ; and the manner in which loads 

-e .nected to the helicopter shall be 
,c l. A litt may not be made 1f the 
~ ter operator believes the litt can-
~ I nade safely. 

: 'looking and unhooking loads. 
'ht: employees perform work under 

• 

hovering era.ft, a safe means of access 
shall be provided for employees to reach 
the hoist line hook and engage or disen
gage cargo sUngs. Employees may not be 
permitted to perform work under hover
ing craft except when necessary to hook 
or unhook loads. 

(j) Statfc charge. Static charge on the 
suspended load shall be dissipated with 
a grounding device before ground per
sonnel touch the suspended load, unless 
protective rubber gloves are being worn 
by all ground personnel who may be re
quired to touch the suspended load. 

<k> Wefght limitation. The weight of 
an external load shall not exceed the 
helicopter manufacturer's rating: 

(I) Ground lines. Hoist wires or other 
gear, except for pulling lines or conduc
tors that are allowed to "pay out" from 
a container or roll off a reel, shall not be 
attached to any fixed ground structure, 
or allowed to foul on any fixed structure. 

<m> Visibility. Ground personnel 
shall be instructed and the employer 
shall ensure that when visibWty 1s re
duced by dust or other conditions, they 
shall exercise special caution to keep 
clear of main and stabilizing -rotors. Pre
cautions shall also be taken by the em
ployer to eUmtnat.e, as far as practical, 
the dust or other condltions·reducing the 
visibWty. 

personnel on the signal systems to be 
used and shall review the system with 
the employees in advance of hoisting the 
load. This applies to both radio and hand 
signal systems. Hand signals, where used, 
shall be as shown in Figure N-1. 

<o> Approach distance. No employee 
shall be permitted to approach within 
50 feet of the helicopter when the rotor 
blades are turning, unless his work duties 
require his presence in that area. 

(p) A11proaching helicoPter. The em
ployer shall instruct employees, and 
shall ensure, that whenever approaching 
or leaving a helicopter which has its 
blades rotating, all employees shall re
main in full view of the pilot and keep in 
a crouched position. No employee shall 
be permitted t.o work in the area from 
the cockpit or cabin rearward while 
blades are rotating, unless authorized by 
the helicopter operator to work there. 

(q) Personnel. Sufflcient ground per
sonnel shall be provided to ensure that 
helicopter Joerling and unloading opera
tions can be performed safely. 

<r> communfcattons. There shall be 
constant reliable • communication be
tween the ·pnot and a designated em
ployee of the ground crew who acts as a 
slgnalmA.n during the period of loo.ding 
and unloading. This s1gn£tJroan shall be 

<n> Signal systems. The employer clearly disttngulshable from other 
shall instruct the aircrew and ground ground personneL 

183(r) 
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ltll onn .. 1rded hofll•••t>fly; ,¼ht wm..,,.., upward lO pokt!Oft ow-. t..s. 

Ci 
MOVE 
LEFT 

11Jfl,1""' .. ,ondod ho,lto,,t.lly; loft 
wm1-u-,j topo<ltion.,.. hMd,, 

~{] OJi 

MOVE 
FORWARD 

RELEASE 
SUNG 
LOAD 

Uft _____ ..,. 

iai,,, _ ..... _loft ...... _,_ __ ~ --

GENERAL INDUSTRY STANDARDS 

0 0 

HO.LO
HOVER 

1l,t ,;,,.i •Hollf" ls e<O<Uttd bv pl,e, 
Inf tf1N OWW hlld whh clffll;hld tis, 

TAKEOFF 

RIC,,t hMd W.lnd botli; Ifft 11,nd 
ooil\li ... up. 

LAND 

MOVE 
UPWARD 

Atl'M U1tl'ld,d, P~t do-wn; tffl'lt 

'"'""'"' 00,,.,fti, 

Cs> Fires. Open fires shall not be JC rt:l:i 
mitted in areas where they could be n ~ 
spread by the rotor downwash. ~ lll 

11:i'' 
(§1910.183 added at 40 F,R, tho 
13441 on March 26, 1975, ef- ~ t 
fective April 30, 1975. For· 
mer §1910.183 redesignated ~ 
as §1910.189 at 40 F .R. 134• , 
on March 26, 197 5, effective ,am 
April 30, 1975.] l 

§ 1910.184 Slings. 
(aJ Scope. This section appll• t 

I 
t 

slings used In conjunction with otherm- 5~ 
terlal handling equipment for the lllllff" It I 
ment of material by hoisting, In emplar 'II :i:• 
ments covered by this Part. The typad li-U 
slings covered are those made from dll l&d 
steel chain, wire rope, metal mesh, mi- 11 /U 
ural or synthetic fiber rope <()()llfft ~ 1 
tlonal three strand construction 1 , an! 11.')j 
synthetic web (nylon. polyester, ID! _met 
polypropylene> . IOk 

<b> Deftnittons. "Angle of loadlnl"• ~ . 
the incllnatlon of a leg or branch d I Dtdl 
sllng measured from the horizontal • be ~ 
vertical plane as shown In Fig. N-1~ 
provided that an angle of loading of 111 t ill 
degrees or less from the vertical m11" '11

( 

considered a vertical angle of loadiDl-
"Basket hitch" is a sllng configurdLC l hl 

whereby the sllng Is passed under III la:lt 
load and has both ends, end attachmd C1 

eyes or handles on the hook or a alDP l Im 
master Unk. let~ 

"Braided wire rope" Is a wire J11111 laitt 
formed by plaiting component wire fOlll Id o: 

"Bridle wire rope sling" Is a s11111 t#t NJ 1 

posed of multiple wire rope legs witb ~ 11 llJ 
top ends gathered In a fitting that f1I ~ . 
over the lifting hook. le'.h 

"Cable laid endless sUng-mecha.nkl 
joint" Is a wire rope sllng made endld i,; 1 

by joining the ends of a single lenglll • "11 
cable laid rope with one or more meW. 'irA 
fittings. ~ 

"Cable laid grommet-hand tucked 'l'Dol 
an endless wire rope sling made fr~~ ~ 
length of rope wrapped six times ..,.,.. ~r 
a core formed by hand tucking the ff# ti'uc 
of the ro·pe Inside the six wraps. . 

''Cable laid rope" Is a wire rope t111· a~ 
posed of six wire ropes wrapped a,- • is 
a fiber or wire rope core. ~ b 

"Cable laid rope sling-metha.nkl t .l(J 
joint" is a wire rope sllng made fl'OII' Slj 

cable laid rope with eyes fabrtcatA!d II ~P 
pressing or swaging one or more mell ttJ 
sleeves over the rope Junction. ,.rt, 

"Choker hitch" Is a sllng conflgurtllf ,,. 
with one end of the sling passing uol' 411 
the load and through an end attac- Iii 
handle or eye on the other end of • b 
sling. 

"Coating" Is an elastomer or other• i 
able material applied to a sling <>_~!~ ~ 
sling component to impart d~ ~ta 
properties. 

"Cross rod" Is a wire used t.o ,
spirals of metal mesh to form a complll t 
fabric. <See Fig. N-184-2.> ~ 11 

FIGURE N· 1 HELICOPTER HAND SIGNAL 
"Designated" means selected or , ~ b: 

signed by the employer or the emplo,t! ls 

183(s) 
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•ntatlve as being qualified to per
peciflc duties. 

• uvalent entity" Is a person or or
~lon <including an employer) 

· by possession of equipment, tech
·,::.: nowledge and skills, can perform 
Ill 1ual competence the same repairs n• ;ts as the person or organization 

hlch it is equated. . 
• rlc <metal mesh>" is the flexible 

"~ 1 of a metal mesh sling consisting 
f • rles of transverse coils and cross 

~ 
• ilale handle <choker>" is a handle 

t.i handle eye and a slot of such di-
• n as to permit passage of a male 

thereby allowing the use of a 
nesh sling in a choker hitch. <See 
184-1.) 
idle" ls a terminal fitting to which 

I; nesh fabric is attached. <See Fig. · 
• 1.) 

1dle eye" Is an opening in a handle 
• et.al mesh sling shaped to accept 
Ill . shackle or other lifting device. 

S. lg. N-184-1.) 
' ~h" is a sling configuration where

sling Is fastened to an object or 
ither directly to It or around it. 

· It" is a single ring of a chain. 
- le handle (triangle)" is a handle 
• handle eye. 

,te1· coupling link" is an alloy steel 
~ coupling link used as an lnterme
ali ink to join alloy steel chain to 

links. <See Fig. N-184-3.> 
' ster link" or "gathering ring'' is a o• or welded steel link used to sup

I members (legs) of an alloy steel 
t• sling or wire rope sling. <See Fig. 

N -~ -3.> 
. :hanical coupling link" is a non

, mechanically closed steel link 
111 > attach master links, hooks, etc .. 
ta ■ , steel chain. 

,of load" is the load appliP.d in per-
1 ice of a proof test. 
·•, of test" is a nondestructive ten

~t performed by the sling manu
• I ?r or an equivalent entity to verify 
. ra 1ction and workmanship of a 

:t 
, . ed capacity·· or "working load 

. I is the maximum working load per-
o . ...i by the provisions of this section. 

· J 1ch" Is the effective length of an 
rr1'ICJ ;tee! chain sling measured from 
a p bearing surface of the upper 
, ·r,a al component to the bottom bear-

1 • :face of the lower terminal com-
1 •• 
• 1age edge" Is the finished edge of 

tic webbing designed to prevent 
\rt •ling. 

1g" Is an assembly which connects 
:t.l ., >ad to the material handling 
, l' 1ent. 
!ti "1 1g manufacturer" Is a person or 
· ) ·.§'I zatlon that assembles sling com
~ 1 s Into their final form for sale to 
~-~ 
· ' I ral" is a single transverse coll that 

basic element from which metal 
is fabricated. <See Fig. N-184-2.> 

"Strand laid endless sling-mechanical 
joint" is a wire rope slin g made endless 
from one length of rope with the ends 
Joined by one or more metallic fittings. 

"Strand laid grommet-hand tucked" 
is an endless wire rope sling made from 
one length of strand wrapped six times 
around a. core formed by hand tucking 
the ends of the strand inside the six 
WI.I.PS. 

"Strand laid rope" is a wire rope made 
with strands <usually six or eight> 
wrapped around a fiber core, wire stfand 
core. or independent wire rope core 
<IWRC>. 

•·vertical hitch" is a method of sup
porting a load by a single, vertical part 
or leg of the sling. <See Fig. N-184-4.> 

<c) Safe operating practiees. When
ever any sling is used, the following prac
tices shall be observed: 

c 1 > Slings that are damaged or defec
tive shall not be used. 

(2) Slings shall not be shortened with 
knots or bolts or other makeshift devices. 

(3> Sling legs shall not be kinked.· 
<4> Slings shall not be loaded In ex

cess of their rated capacities. 
<5) Slings used in a. basket hitch shall 

have the loads balanced to prevent slip
page. 

(6> Slings shall be securely attached to 
theil' loads. 

<7) Slings shall be padded or protected 
from the sharp edges of their loads. 

< 8 > Suspended toads shall be kept clear 
of all obstructions. 

c9> AH employees shall be kept clear 
of loads about to be lifted and of sus
pended loads. 

<101 Hands or fingers shall not be 
placed between t.he sling and its load 
whale the sling Is 1:>eing tightened arow1d 
the load . 

c 11 > Shock loading is prohibited. 
<12> A sling shall not be pulled fro1n 

under a load when the load is resting on 
the sling. 

<dl Inspections. Each day before being 
used, the sling and all fastenings and 
attachments shall be inspected for dam
age or defects by a competent person 
designated by the employer. Additional 
inspections shall be performed during 
sling us,e, where service conditions war
rant. Damaged or defective slings shall 
be imrnediately removed from service. 

<e> Alloy steel chain sltngs. Cl) Sling 
identification. Alloy st.eel chain slings 
shall have permanently affixed durable 
Identification stating size, grade, rated 
capacity, ancl reach. 

tion of alloy steel chain slings In use 
shall be made on a regular basis. to be 
determined on the basis of <A> frequency 
of sling use; <B> severity of service con
ditions; <C> Tltlture of lifts being made ; 
and co, experience gained on the serv
ice life of slings used In slmllar circum
stances. Such inspections shall In no 
event be at intervals greater than once 
everv 12 months. 

<Ii> The employer shall make and 
maintain a record of the most recent 
month In which ea-::h alloy steel chain 
sling was thoroughly Inspected, and shall 
make such record available for examina
tion. 

<111> The thoroug-h inspection or alloy 
steel chain slings shall be performed by 
a competent person designated by the 
employer. and shall include a thorou~h 
inspection for weni-, defective welds, de· 
formation 11nd increase In length. \Vhere 
such defect.-; or deterioration are pres
ent, the sling shall be immediately 
removed from service. 

(4 l Proo/ testing. The employer shall 
ensure that before use. each nl!w, re
paired, 01· reconditioned alloy steel chain 
.~ling, including all welded components in 
the sling Msembly, shall be p.roof tested 
by the sling manufacturer or equl\'alent 
entity, in accordance with paragraph 5 2 
of the American Society of Testing and 
Materials Specification A391-65 <ANSI 
061.1-1968'. The employer shall retain 
a certificate of the proof test and shall 
make It available for examJnatlon. 

(5 1 ·sling use. Alloy steel chain slings 
shall not 1:>e used with loaa's in excess of 
the rated capacities prescribed In Table 
N-184-1. Slings not inclutled In this table 
shall be used only in accordance with 
the manufacturer's recommendations. 

l6' Safe operating temperatures. Alloy 
steel chain slings shall be permanently 
removed from service if they are heated 
above 1000• F. When expased to service 
temperatures in excess of 600·• F, maxi
mum working load limits permitted in 
Table N-184-1 shall be reduced In ac
cordance with the chain or sling manu
facturer's recommendations. 

17) Repairing and recondJtioning alloy 
steel chain slings. (I > Worn or damaged 
alloy steel chain slings or attach1nents 
shall not be used until repaired. When 
welding or heat testing ls performed, 
slings shall not be used unless repaired. 
reconditioned and proof tested by U1e 
sling manufacturer or an equivalent 
entity. 

<ii> Mechanical coupling links or low 
carbon steel repair links shall not be used 
to repair broken lengths of chain. 

(2> Attachments. ( i i Hooks , rings, 
oblong links. pear shaped links, welded 
or mechanical coupling links or other 
attachments shall have a rated capacity 
at least equal to that of the alJoy steel 
chain with which they are used or the 
rling shall not be u~ed in excess of the 
rated capacity of the weakest component. <8) Effects of wear. If the chain size 

Ii! 1 Makeshift links or fasteners form- at any.point of any links is less than that 
ed from bolts or rods. or other sucb at- stated In Table N-184-2, the sling shall 
tachments, shall not be used. be removed from service. 

13) Inspections. <ll In addition tQ the • <9> Deformed attachments. Cil Alloy 
inspection required by paragraph <d> of ~teel chain slings wtth cracked or 
lhls section. a thorough periodic lnspec- deformed master Ilnks;coupllng links or 

184(e)(9) 
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other components shall be removed from 
11ervlce. 
[§1910.184(e)(9) corr~cted 
at 39 F.R. 31598, July 28, 
1975.] 

<ii> Slings shall be removed Crom serv
ice if hooks are cracked, have been 
opened more than 15 percent of the 
normal throat opening measured at the 
narrowest point or twisted more than 10 
degrees from the plane of the unbent 
hook. 

JC) Wire rope sltngs. Cl ) Sling use. 
Wire rope slings shall not be used with 
loads in excess of the rated capacities 
shown in Tables N-184-3 through N-184-
14. Slings not included in these tnbles 
shall be used only In accordance with 
the manufacturer's recommendations. 

<2> Minimum $ling lengths. <i> Cable 
laid and 6 x 19 and 6 x 37 slings shall 
have a minimum clear length of wire 
rope 10 times the component rope diam
eter between splices. sleeves or end fit
tings. 

Iii) Braided slings shall have a mini
mum clear length of wire rope 40 times 
the component rope diameter between 
the loops or end fittings . 

cm, Cable laid grommets, strand laid 
grommets and endless slings shall have a 
minimum circumferential length· of 96 
times their body dJameter. 

<3> Safe operating temperatures. Fiber 
core wire rope slings of all grades shall 
be permanently removed from service If 
they art! exposed to temperatures in ex
cess of 200 F. When nonfiber core wire 
rope slings of any grade are used at tem
peratures above 400°F or below minus 
60 'F, recommendations of the sling man
ufacturer regarding use at that tempera
tu·rc shall be followed. 

(4 , End attach1ncnts. I! 1 Weldlnr of 
end at tar.hments, ex<'ept covers to thim
bles, shall be performed prior to the as
sembly of the sl1ng. 

'ii> All welded end attachments shall 
not b<' used unless proof tested by the 
manufacturer or equh-alent entity at 
twice their rated capacity prior to initial 
use. The employer shall retain a certifi
cate of the proof test, and make It avail
able for examination. 

C5> Removal from urvice. Wire rope 
slings shall be immediately removed from 
service if any of the following conditions 
are present : 

<I> Ten randomly distributed broken 
wires in one rope lay, or five broken wires 
in one st1·and in one rope Jay. 

llll Wear or scrapir.g of one-third the 
original diameter of outside individual 
wires. 

<Ill> Kinking, crushing, bird caging or 
any other damage resulting In distortion 
of the wire rope structure. 

rtv> Evidence of heat damaae. 
(v\ End attachments that are cracked. 

deformed or worn. 
<vi) Hooks that have been opened more 

than 15 percent of the normal throat 
opening measured at the narrowest point 

184(f)(l) 

or twisted more than 10 degrees from the 
plane o! the unbent hook. 

lvllJ Corrosion of the rope or end at
tachments. 

• 1> A broken weld or broken briilt 1 Fi 
.1olnt along the sling edge. 1 ~ 

<It> Reduction in wlre diameter ol 2 ~ r, 
per cent due to abl'aslon or 15 per cer 

[§1910.184(£)(6) deleted 
41 F.R. 13352, March 30, 
1976.] 

t due to corrosion. v It 
a , 111 > Lack of flexibility due to di.slot ic 

I.ion of the fabrlc. , t' 
Clv> Distortion of the female handl 

so that the depth of the slot is lncreue 
c M t z h l' , > SI' k more than 10 per cent. 
g> e a mes s ,ngs. 1 '"" mar - <v> Distortion of either handle so t.111 i'J.l; 

uig. Each metal 1ne.sh ~ling shall have the width of the eye is decreased mor ol m 
permanently affixed to 1t a durable mark· than 10 per cent. 1'!1! 
Ing that states the rated capacity for .,er- <vi> A 15 percent reduction of lb • • 
tical pasket hitch and choker hitch load- original cross sectional area or metal a 
lngs. any point around the handle eye. l fr 

<2J Handles. Handles shall have a rated <vii> Distortion of either handle ou U •-: 
capacity at least equal to the metal fabric of Its plane. t ' 
and exhibit no deformation after proof • ~ 
testing. i Re 

, 3 > Attachments of handles to fabric. <h > Natural and synthetic fiber ro,i ~ 
The fabric and handles shall be Joined so slings. 1:'.:i~t 
that: <I> Sling use. <1> Fiber rope slllll! 1 lo 

CiJ The rated capacity of the sling Is made from conventional three strano I· ~la 
not reduced. construction fiber rope shall not ~ u.<fl: ll h; 

with loads ln excess of the 1·ated capaci- Ill B: 
<ii, The load is evenly distributed ties prescribed in Tables N-184-IJ 1v y

1 
llCl'OSS the width of the fabric . through N-184-19. 1 ~r 

c111 1 Sharp edg'!S will not damage the (11) Fiber rope slings shall have a di , iY.: 
fabric. ameter of curvature meeting at least tu 111 o 

<4> Sling coatings. Coatings which dJ- minimums specified In F1gs. N-184-4 ~ r 
mlnlsh the ra~d capacity of a sling shall N-184-5. I) R• 
not be appl!ed. <iii> Slings not included in these tabkl :It lrt 

<5> Sling testing. All new and repaired shall be used only in accordance With rtrtlr 
metal mesh slings, lnc-luding handJes, the manufacturer's recommendations. g: br 
shall not be used unless proof tested by (2) Safe operating temperatures. Nat , 'rr 
the rnanufacturer or equlva1ent entity at ural and synthetic fiber rope sling&. ei· t '.fG 
a minimum of 1 ~2 times their rated cept for wet frozen slings, may be 

20
uuaF !d 

capacity. Elastomer Impregnated slings in a temperature range from minus ,.::rn 
shall be proof tested before coating. to plus 180°F without decreasiI1g llie It ,,1 

<61 Proper ttse of metal mesh slings. working load limit. For operations out• • 11', 
Metal mesh slings shall not. be used to side this temperature range and for ,,1 ~ llll 
lift loads In excess of th1!ir rated capacl- frozen slings, the sling manufactunr\ a ,, 
tles as prescnbed ln Table N-184-15. recommendations shaU be followed bl;:i·

1 Sllngs not included in this table shall be <3> Splicing. Spliced fiber rope sUnfl Fu 
used only ln accordance with the manu- shall not be used unless they have betr. 1 o: 
facturer's recommendations. spliced In accordance with the followlni I] lo 

<7) Safe operating temperatures. minimum requirements and in acco:d· I Fi 
Metal mesh slings which are not Im- ance with any addJtlonal recommend!· nr,. 
pregnated with elastomers may be used tions of the manufacturer: , 4I 
in a temperature range from minus 20°F <i> In manila rope, eye splices shall • ~II( 

to plus 550•F without decreasing the consist of at least three full tucks. and l t.t 
working load limit. Metal mesh slings short splices shall consist of at least SLI f~Ur 
impregnated with polyvinyl chloride or full tucks, three on each side of the spUCf t11I 
neoprene may be used only in a temper- center line. 
ature t·ange frotn zero degrees to plus <ll > In synthetic fiber rope, eye splief5 :1:: 
200°F For operations outside these tern- shall consist of at least four full tu_c~ lltth 
perature ranges or for metal mesh slings and short splJces shall consist of at 1-• 
impregnated with other mR.terlals, the eight full tucks, four on each side of tile 
sling mar.ufacturer 's recommendations center Une. ... 
shall be followed. <iii> Strand end tails shall not "' 

(8> Repairs. (i> Metal mesh slings trimmed flush with the surface of tilt 
which are repaired shall not be used rope immedJately adjacent to the f~ 
unless repaired by a metal mesh sling tucks. This applies to all types o! flbe 
manufacturer or an equivalent entity. rope and both eye and short splices. 1'11 llct 

OD Once repaired each sling shall be fiber rope under one inch in diamtUf, ~lld 
permanently marked or tagged, or a the tail shall project at least slxk r: I/ £ 
written record maintained, to indicate diameters beyond the last full tucr. and ~tll 
the date and nature of the repairs and fiber rope one inch In dJamet:ast sil lllH 
the person or organization that per- larger, the tan shall project at I ett• I !i, 
formed the repairs. Records of repatrS inc~es beyond the la.st full tuck. Whu,e ol >r, i 
shall be made available for examination. proJecting tall Interferes with threed 1Dd ~ i 

' 9> Removal froni servtre. Metal mesh the sling. the te.11 shall be tape 
spliced into the body of the rope uslr.i Ii p 

slings shall be Immediately removed from at least two additional tucks cwhlch wtU 
service If any of the following conditions require a tall length of approximately sis 
are present. rope diameters beyond the la,;t full tuctl '1t 
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Fiber rope slings shall have a min
u clear length of rope between eye 
ii equal to 10 times the rope diam-

;{nots shall not be used in lieu of • Clamps not designed specifically 
r ropes shall not be used for splic-

For all eye splices, tne eye snall 
mch size to provide an included 

a ,r not greater than 60 degrees at 
ice when the eye is placl!d over 
d or support. 
' nd attachments. Fiber rope slings 
ot be used if end attachments in 

n.. with the rope have sharp edges 
1 i:; ections. 

lem oval from service. Natural and 
u :le fiber rope slings shall be im
~ ely removed from service if any 
II following conditions are present: 
, 1bnormal wear. 

::icwdered fiber between strands. 
Broken or cut fibers. 
Variations in the size or round

s.: strands. 
::>iscoloration or rotting. 

· Distortion of hardware in the 
I'll 

Repairs. Only nber rope slings 
• ·rom new rope shall be used. Use 
: 1ired or reconditioned fiber ropt> 

I r:i s prohibited. 

I 'ynthetic web slings. (1) Sling 
rl cation. Each sllng shall be marked 
o( 'd to show the rated capacities 

h type of hitch and type of syn-
1 • 1eb 1naterlal. 

:: Nebbing. Synthetic webbing shall 
ie ex miform thickness and width and 
• v- edges shall not be split from the 

g's width. 
Z '='ittings. Fittings shall be: 
.J Of a minimum breaking strength 
a1 o that of the sling; and 
I Free of all sharp edges that could 

way damage the webbing. 
1 <tttarhment of end fittings to web
'" nd formation of eyes. Stitching 

e the only method used to attach 
t9 ~Ing<; to webbing and to form eyes. 

r 1e read shall be In an even pattern 
cl ontain a sufficient number of 
t◄ s t:> develop the full breaking 
-e h of the sling. 

Sling use. Synthetic web slings 
1 1ted in Fig. N-184-6 shall not be 
' t- • ,ith loads in excess of the rated 
.i ties specified in Tables N-184-20 
.r-t h N-184-22. Slings not included 

1 C ,e tables shall be used only in ac-
4 ce with the manufacturer's rec-

1::, ldat.ions. 
• Environmental conditions. When 

' . tic web slings are used, Lhe fol
.,, precautions shall be taken: 
' : ~ylon web slings shall not be used 

·1.,. fumes , vapors, sprays, mists or 
lluu of acids or phenolics are present. 

' I Polyester and polypropylene web 
II~ shall not be used where fumes, 
ap , sprays, mists or liquids of caus-
1 ? pr"?sent. 

<iii> Web slings with aluminum fit
tings shall not be used where fumes, 
vapors, sprays, mists or liquids of caus
tics are present. 

<7> Safe operating temperatures. Syn
thetic web slings of polyester and nylon 
shall not be used at temperatures In ex
cess of 1ao•F . Polypropylene web slings 
shall not be used at temperatures in 
excess of 200°F. 

<8> Repairs. <i> 5ynthetic web slings 
which are repaired shall not be used 
unless repaired by a sling manufacturer 
or an equivalent entity. 

<ii) Each repaired sling shall be proof 
tested by the manufacturer or equiv
alent entity to twice the rated capacity 
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prior to its return to service. The em
ployer shall retain a certificate of the 
proof test and make it available for ex
amination. 

Clii) Slings, including webbing and 
fittings, which have been repaired In a 
temparary manner shall not be used. 

(9) Removal from service. Synthetic 
web slings shall be lmmedia tely removed 
from service if any of the following con
ditions are present: 

<i> Acid or caustic burns ; 
( ii ) Melting or cha1Ting of any part 

of the sling surface: 
(iii) Snags, punctures, tears or cuts; 
<iv> Broken or worn stitches; or 
<v> Distortion of fittings . 
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TABLE .N~ 184-1 
RATED CAPACITY (WORKING LOAD ~IMIT), FOR ALLOY STEEL CHAIN SLINGi 

RATED CAPACITY (WORKING LOAD LIMIT), POUNDS 
-

Single Double Sling Triple and Ouodruple Sling (3) 

Chain 8,onch Vertical Anglo (1) Verticdl Angle (1) 

Sia•, 'Sling - 30 degroo 4S d•9ree 60 degree 30 degree ~S degree 60 dcrgre• 

Inches 90 dogreo Horizontal Angle (2) Hori zontol Angle (2) . . 

· Loading 60 degree 45 degree 30 degree 60 degree 45 degre& 30 degree 
. 

1/4 l.2S0 5,650 4,550 3,250 8,400 6,ttOQ 4,900 

3/8 6,600 11,400 9,300 6,600 17,0CO 14,000 9,900 

1/2 11,250 19,500 15,91)() · 11,250 29,000 24,000 17,000 
• 

5/8 16,SOO 28,SOO 23,JCJO 16,500 43,000 35,000 24,500 

3/4 23,000 39,800 32,500 23,000 59,500 48,500 34,SOO 

1/8 28,750 49,SOQ 40,6~0 28, 7S0 74,500 61,000 43,~ 

1 38,750 67.100 s .. ~no 38,750 101,000 82,000 58,000 
• 

l-1/8 . 44,500 77,000 63,000 44,500 115,500 94,500 ~6.500 

1-1/4 57,500 99,500 ';.i :>00 57,500 149,000 121,500 86,000 

1..J/8 67,000 116,000 94,000 67,000 174,000 141,000 100,500 

1-1/2 80,0QO 138,000 112,! JO 80,000 207,000 169,000 119,500 

1-3/4 100,000 172,000 1~0 ~00 100,000 258,000 210,000 150,000 
. 

(I) R.itln~ or 111ultlh·~ slln,;, 111.!)ust<'d for an~I..- oC loading ~•sured as the lnclud,·d ar.&lc b~cvcen the lncJlned le& 

-ant1 ~ht,. 't4'rth:nl as ~hc,wn in Fli;un· H-li't•'>. 
•(l) Rnttn.; oC 1r.ultll"·i; slln~~ 11djush:d for on~l .. · o( loading bct'VL·cn the lnc:t'lncd leg· and the horltontal plane of 

the load. as sho1o.T1 ln figure N·/9f•S • 
(J) Quadrupl<' sling rating ls some as triple sllng bccau,c nonut lifting practice may not dlat~lbute· load 

.mlfomly to all 4 legs. 

• • 
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TABLE N-184-2 
Minimum Allowable Chain 

Size At Any Point of Link 

Chain · 
Size, 
Inches 

1/4 
3/8 
1/2 

5/8 
3/6 
7/8 

1 
1-1/8 
1-1/4 

1-3/8 
1-1/2 
1-3/4 

Minimum 
Allowable 

Chain Size, 
Inches 

13/64 
19/64 
25/64 

31/64 
19/32 
45/64 

13/16 
29/32 

l 

1-3/32 
1-3/16 
1-13/32 

' 
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TABLE N-184-3 
RATED CAPACITIES FOR SING LE LEG SLINGS 

6 x 19 ANO 6 x 37 CLASSIFICATION IMF ROVED PLOW STEEL GRADE ROPE 
WITH FISER CORE (FC) 

Rope 
Ro.ted Co::,ocities, Tons (2,C~O lb} 

Dio Cons tr 
'lerticol Choker Vertic:ol Bosket• 

(Inches} HT MS s HT MS s HT '.\S 

1/4 6 X 19 0.-49 O.S1 o.ss 0.37 0.38 0.41 0.99 1.0 

5/lb 6 X 19 0.76 0.79 0.85 0.57 0.S9 0.64 1.5 1.6 

3/8 6 X 19 1.1 1.1 1.2 0.80 0.85 0.91 2.1 2.2 

7/1616 X 19 1.4 1.S 1.6 1.1 1.1 . 1.2 2.9 3.0 

1/2 6 X 19 1.8 2.0 2.1 1.4 
. 

1.S 1.6 3.7· 3.9 

9/16 6 X 19 2.3 2.5 • 2.7 1.7 . 1.9 2.0 4.6 s.o 

5/8 I 6 x 19 
2.8 l.l 3.3 2.1 2.3 2.S S.6 6.2 

3/4 6 X 19 3.9 4.4 4.8 2.9 3.3· 3.6 7.8 8.8 

7/8 6 X 19 5.1 5.9 6.4 3.9 4.S 4.8 10.0 12.0 

t t ·",.)( 19 - .6.1 7 .. 7 8.4 5..0 5.8 6.3 "13.0 15.0 

1•1/8 6 X 19 8.4 9.5 10.0 6-.3 7.1 7.9 · 17.0 19.0 

8.3 9.2 20. 0 :ri.o 
. 1-1/4 I 6 x 37 9.8 11.0 12.0 7.4 

1-3/8 16 X 37 
12.0 13.0 15.0 8.9 

1-1/2 6 X 37 I 
14.0 16.0 17.0 10.0 

1-5/8 6 X 37 16.0 18.0 21.0 12.0 
-

1-3/4 6 X 37 19.0 21.0 24.i) - 14.0 

-~ 6 x37 .,. 0 2S.O 31.0 18.0 -=>-

HT= H•nd Tucked ~plic• and Hidden Tuell Spltee 
For hid<!en tuck splice ( IW~C) use values lt\ HT c:ol":nns. 

11S = !,tec:han,c,.l Sp:ice 

10.0 11.0 24.0 27.0 

12.0 13.0 28.0 32.0 

14.0 · 15.0 33.0 3,.0 

16.0 18.0 38.0 43.0 

21.0 23.0 49.0 55.0 

s 
1. 1 
1.7 
:..4 

3.3 
4.3 
5.4 

6.7 
9.5 

13.0 

17.0 
21.0 

25.0 

30.0 
35.0 
41.0 

48.0 
62.0 

I-' 
00 
~ 

S = Swa1•d or Zinc Poured Socket -Tbe•• ••1ue• only •PPlJ when tt:f' 0/d ratio Cor HT sllri1s i• 10 or ,,eater. and for !'.fS and S sllnea ts 20 or gr•at•r where: 
D = Di•ro~ter o{ curvatur~ around • ·hich th.e bodJ of the alinc is beo.t. 

d ::: Oia~eter of rope. -· -§ 

• • 
• 

• 

• 

-
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TABLE tI-184-4 
. RATED-CAPACITIES FOR Sll'JGLE LEG SLINGS 

6x 19 ANO 6 x37 CLASSIF ICATIO,-4 I V,?R OVEO PLOW STEEL GRADE ROP·E 
WITH INDEPENDENT 'iol'i RE ROPE CORE ( I WRC) 

Rope ~ote J C o ~oc it ,es . T ons (2.COO lb ) 
. 

O;a Cons tr Verticol Cho ker 
(fncJ.i~s) HT MS s HT MS 

. 
1/ 4 6 X 19 0.53 0.56 0.59 0.40 0.42 
5/lt, 6 X 19 0.81 0.87 0.92 0.6 ! 0.6S 
3/8 6 X 19 1.1 1.2 1.3 0.86 0.93 

7/16 6 X 19 1.'S 1. 7 1.8 1 ., . . - 1.3 
1/2 6 X 19 2.0 2.2 2.3 1.5 1.6 
9/16 6 X·l9 2.5 2.7 2.9 1.8 2.1 

S/8 6 X 19 3.0 3.4 3.6 2. 2 2.S 
3/4 6 X 19 4.2 4 .9 S.l 3.1 3.6 
7/8 6 X 19 s.s 6.6 6. 9 4.1 4.9 

1 6 X 19 7.2 8.S 9.0 5.4 6.4 
l•l/8 6 x 19 9.0 10. 0 11.0 6.8 1 .8 
l•l/4 6 X 37 10. 0 12.0 13.0 7.9 9.2 

1..J/8 6 X 37 13.0 15.0 16. 0 9.6 11.0 
1-1/2 6 X 37 15. 0 17.0 19.0 11. 0 13. 0 
1-5/8 6 X 37 18. 0 20.0 22.0 13. 0 1S.0 

• 

l-3/4 6 X 37 2.0.0 24.0 26.0 15.0 18.0 
2 6 X 37 26.0 30.0 33.0 10.0 23.0 

HT s Hand Tuc:k•d Splice 
For ttldden tuck splice (IWRC) uae Table I valuea in HT column • 

MS z: llechanicat Splice. 

Ye,t ico ! Soslcet• 
s HT MS 
0.44 1.0 1.1 
0.69 1.6 1.7 
0.98 • 2.3 2.5 

1.3 3.1 3.4 
1.7 3.9 4.4 
2.2 4.9 S.5 

2.7 6.0 6.8 
3.8 8 .4 9.7 
S.2 11.0 13.0 

6 . 7 14. 0 17.0 
8.S 18.0 21.0 
9.9 21. 0 24.0 

12.0 25.0 29. 0 
14.0 30.0 3S.O 
17.0 35.0 41.0 

19.0 41.0 47.0 
25.0 S3.0 61.0 

. S = Sw•c•d or Z inc: Po'Jred Socket. . 

s 
1. 2 
1.8 . 

:l.6 

3.S 
4.6 
S.8 

7.2 
10.0 
14. 0 

18.0 
23.0 
26.0 

32.0 
38.0 
44.0 

S1.0 
66.0 

•Th,eae "•Ju,-s onl1 apply -...·hen the 0/d ratio for HT alinc• ia 10 or CTe•t•r. and for ltS and S SJlnc• Ja 20 or sreater where: 
D = Diameter oC c:u,.vature aroun~ "tuch the body of the alinc i• bent. 
d · • Diameter of rope. 
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TABLE N-184- 5 
RATED CAPACITIES FO~ SINGLE LEG SLINGS 

CABLE LAID ROPE - M:CHANlCAL SPL ICE ONLY 
7x 7_ x 7 & 7 x 7 x 19 CONSTRUCTIONS GA:..VANIZEO AIRCRAFT GRACE ROPE 

7 x 6 x 19 IWRC CONSTRUCTION IMFROVED PLOW ST~EL GRACE RO PE 

Rooe Rot~d Cooocitie~. T~ns (2.000 I\, ) 

Oita (Inches) Con str Y<!:·tic:I 

1/4 7x7x7 0.50 

3/8 7x7x7 1.1 
1/2 7x7x7 1.8 

5/8 7x7x7 2.8 

3/4 7x7x7 3.8 

5/8 7 X 7 x.19 2.9 
3/4 7 X 7 X 19 4.1 
1/8 7 X 7 X 19 S.◄ 

, 

l 7"' 7 X 19 6.9 
1-1/8 7 X 7 X 19 8.2 
1-1/4 7 X 7 X 19 9.9 

3/4 7 X 6 X 19 1\\'RC 3.8 
7/8 7 X 6 X 19 JWRC s.o 

1 ,7. x ~6 ,c ·l-9 · I\', RC · 6.◄ 

1-1/8 7 X 6 X 19 l WRC 1.1 
1-1/4 7 X 6 x 19 IWRC 9.2 
t-5/16 7 X 6 X 19 l\,"RC 10.0 

1.3/8 7 X 6 X 19 l\\"RC 11.0 

1-1/2 7 X 6 X 19 tv.·Rc 13.0 

•'lb••• valu•• only apply .-hen the D/~ ratio l• 10 or creatcr wh~re: 
D • Dlaineter of curvature around which the body of tile •line l• bnit. 

d = Diameter of t'ope. 

Choker Vert ical Bo sl<et•· 

0.38 1.0 
0.81 · 2.0 
1.4 3.7 

2.1 
1 S.5 

2.9 1.6 

2.2 5.8 
3.0 8.1 
4.0 11.0 

~-1 14.0 
6.2 16.0 
7.4 20.0 -2.8 7.6 
~8 10.0 I 

4t3 13.0 

' 
S.i8 15.0 
6.9 18.0 

. 7.$ 20.0 

8.~ 22.0 
9.6 26.0 

• • 
• 

• 

• 

-
. 

-
• 
• 
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~ 



~ 
00 

-:t. --~ -
TABLE N-184-6 

RATED CAPACITl~S FOR SINGLE LEG SLINGS 
8.PART ANO 6.PART BR..\IOEO ROPE 

6x7 AN1) 6x 19 CONSTRUCTl~N IMP~OVED ?LO'n' STEEL GRAOE ROPE 
7 x 7 CONSTRUCTION C.AL VANIZEO AIRCRAFT GRAO.E ROPE . . 

Component Rope-s Roted Co:>oc,t i e .,. Tons (2,000 lb) 
Uiometer Const, . Ver ti col C!-- o ~er 3.:,sice•, Verticol t:> 30 d'!-:•ee• 
Unches) 8-P ort e-P =rt 8-P :irt 

3/32 6x7 0.42 0.-32 O.J~ 
1/8 6x7 0.76 

. 
0.57 0.57 

~/16 6x7 1. 7 1.3 1.3 

3/32 7x7 0.51 0.3~ 0.38 
1/P 7x7 0.95 o. 7:. 0.71 
3/16 7x7 2.1 1.S 1.5 

-
3/16 6 X 19 1.7 1.3 1.3 
1/4 6 X 19 J.1 2.3 2.3 
5/16 6 X 19 4.8 3.6 3.6 

3/8 6 X 19 6.8 5.1 5.1 
7/16 6 X 19 9.3 6.9 6 .9 
1/l 6 X 19 12.0 9.0 9.0 

9/16 6 X 19 15.0 11.0 11.0 
5~ 6 x 1-9 19.0 J4.0 14.0 
3/4 6 X 19 

• ~ 

27.0 20.0 20.0 

7/8 6x 19 · 36.0 21.0 27.0 
1 6 X 19 47.0 3~.o 3S.0 

•Tb••• vatuea only a.iply when the 0/d ra!lo ia 20 o_r c:eatet • ·here : 
D 11: Diameter oC curvature around which the bodr of Ute aUnc 1• bent. 
d O Dlaoater of component rope . 

.... 

i 6-P :1,t a.Pa,., I ~-?art 
• 

0 .24 0.'74 o.ss 
0.42 1.3 0.98 
0~94 2.9 2.2 

0.29 0.89 0.67 
0.53 1.6 1.2 
1.2 3.6 2.7 

0.98 3.C · 2.2 
·-1. 7 s.s ◄.O 
2.7 8.3 6.l 

3.8 12.J 8.9 
5.2 16.0 12.0 
6.1 21.0 15.0 

8.5 26.(, 20.0 
10.0 32.0 2◄.0 
15.0 46.0 3S.O 

20.0 62.0 47.0 
26.0 81.0 61.0 

~ 
~ 
~ 

C") 
m 
2 
m 
::0 
l> 
r--2 
0 
C: 
V, 
~ 
::0 
-< 
V, 
~ 
l> 
2 
0 
l> 
::0 
0 
V, 
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TABLE N-184-7 
RATED CAPAC:TIES FC R 2-LEG & 3-LEG BRIDLE SLINGS 

6x 19-AND 6 x 37 CLASSIFICATl~N IMPROVED PLOW STEEL GRADE ROPE 
WITH FISER CORE (FC) 

~:•e:f C:ioociti ,, T~ns (2,000 I!:,} 
Rope 2-Leo a,i dle Si i:--:s 3-Lea Gridle Sl inos 

• Dia - . '/ert JO degte9 

(fnch•• Const~ Hort 60 deoree 
HT MS 

1/4 6_x 19 0.6S 0.88 
5/16 6 X 19 1.3 1.4 
3A 6x 19 1.8 1.9 

. 7/16 6 X 19 2.s 2.6 
l/l 6x 19 3.2 3.4 
9/16 6x 19 4.0 4.3 

5/8 6 X 19 4.8 5.3 
3/4 6x 19 6.8 7.6 
7/8 6.x 19 8.9 10.0 

1 6 >< 19 11 .0 13.0 
1-1/J! 6 X 19 14 .0 , 16.0 

t~T/": . ~. X 3;· !7.0 "19.~ 
1·3/8 6x 3i 20.0 23.0 
1.1/2 6x37 24.0 27.0 

1-5/8 6x 37 2S.O 32.0 
1-3/4 6 X 37 33.0 37.0 
2 6x 37 43.0 48.0 

HT• !bed Tucked Sc,llee. 
119 • Mecbutcal Spllc, 

4.) degree 
Anc:le 

HT ,~.5 

0.70 o. 72 
1.1 1.1 
1.S 1.6 

2.0 2.2 
2.6 2.8 
3.2 3.S 

4.0 4.4 
s.s 6.2 
7.3 8.4 

9.4 11 .0 
12 .0 13.0 

14.0 ·t6.-0 
17.0 19.0 
20.0 22.0 

• 

23.0 26.0 
27.0 30.0 
35.0 39.0 

·,· ert 6v degree Vert JJ . de;ree 45 degree Vert 6~ c:,-;reo 

!-':rz JO de~'•• H~ r 1 60 de'Jreo . Anc: le Hort 30 d-,,:,-:o 
- .,. MS ~HT MS HT ~.~ s MT q• 
• I 

••. :a 

0.49 0.51 1.3 1.3 1.0 1.1 0.74 0.76 

0.76 0.79 2.0 2.0 1.6 1.7 1.1 1.2 
1.1 1.1 2.8 2.9 2.3 2.4 1.6 1.1 

1.4 1.5 3.7 4.0 3.0 l.2 2.1 . 2.3 
1.8 2.0 4.8•, 5.1 3.9 4.2 2.8 3.0 
2.3 2.s 6.0 6.5 ◄.9 S 3 3.4 3.7 

2.8 3.1 7.3 8.0 5.9 S.5 4.2. 4;6 
3.9 4.4 10.0 11.0 8.3 9.3 · 5.8 6 ,6 

5.1 5.9 13.0 . .15.0 11~0 13 0 7.7 1.9 

6.7 7.7 17.0 20.0 14.0 # 6.0 10.0 11.0 

a.4 9.5 22.0 24.0 18.0 ~~.o 13.0 14.0 

·'9'. 8 tt.-0 ~ 25.0 29;0 2¼.G 23.0 15.0 17.0 

12.0 13.0 31.0 3S.O 2S.O 28.~ 18.0 20.0 

14 .0 16.0 36.0 41.0 30.0 33.0 21.0· 24.0 

16.0 18. 0 43.0 48.0 3S.O 39.0 2S.O 28.0 
19.0 .!1.0 49.0 S6.0 40.0 4S.O 28.0 32.0 
~- 0 ~~. 28.0 64.0 72.0 S2.0 59.0 37.0 ◄ 1.0 

•• 
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• 

• 
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TABLE N-184.- -8 
. RATED CAPACITfES FOR 2.LEG & 3-LEG BRIDLE SLINGS 

G x 19 ond t x 37 CLASSIFICATION IMPROVED PLQ ';j STEEL GRAOE ROPE 
WITH INOEPEHOENT WIRE ROPE CORE (IWRC) 

Rope I Roted Capacities T"o"s (2,000 lb) 
2-le~ Bridle Slin, 

Dia · 
Vert 30 degree 

Cinches) Const, Hort 60 de~ree 
HT ,I..\S 

-.:.=:..~~;~•C:- ·:::r -""-'" 

1/4 6 X 19'1 0.92 
5/16 6xl9 1 1.4 
3/13 6 X 19 2.0 

. 
7 /16 t X 19 I 2.7 
1/2 6x19 3.4 
9/16 6 X 19 4.3 

5/8 6 X 19 5 . 2 
3/4 6 X 19 7.3 
7/8 6 X 19 9.6 
-

1 6 x 19 12.0 
1-1/8 6 X 19 16 .0 . 
1-1/4 t> X 37 18.0 

1-3/8 6 X 37 22.0 • 
1.J./2 6 x 37 26 ,0 
1-5/8 6 X 37 31 .0 

l-3/4 6 x ·37 35.0 
2 6 X 37 46.0 

HT= Hand Tu1:k~d Splice 
MS = Mechar.ical Splice 

0.97 
1.5 
2.1 

2.9 
3.8 
4.8 

S.9 
8.4 

11.0 

15.0 
18.0 
21.0 

25.0 
30,0 
35.0 

41.0 
S3.0 

45 degree Vert 60 degree 
An'l ! e Hort 30 degr'ee 

HT ~s HT MS 
0. iS 0.79 0.53 0.56 
1.1 1. 2 0.81 0.87 
1.6 1.8 1.1 1.2 

. 
2.2 2.4 1.5 1. 7 
2.8 3.1 2.C, 2.2 
3.5 3.9 2.5 2.7 -

. 
4.2 4.8 3.0 3.4 
5.9 6.9 4.2 4.9 
7.8 9.3 s.s 6 .6 

10.0 12.0 7.2 8.S 
13.0 15.0 9.0 10.0 - - - ~ ~ 

15.0 17.0 10.0 12.0 

18.0 21.0 13.0 15.0 
21.0 25.0 1 S. ') 17.0 
25.0 29.0 18 . 0 20.0 

29.0 33.0 20.0 24.0 
37.0 43.0 26.0 30.0 

3-Leo Bridle Slin, 
Vert 30"degree 45 degree 
Hort 60 deqree Anqle 

HT MS HT MS 
' 

1.4 1.4 1.1 1.2 
2.1 2.3 1. 7 1.8 
3.0 3.2 2.4 2.6 

4.0 4.4 3.3 3.6 
5.1 S.7 4 .2 4.6 
6.4 7 .1 5.2 5.8 

7.8 
• 
'8.8 6.4 7.2 

11.0 13.0 8.9 10.0 
14.0 17 .o 12.0 14.C 

19.0 22.0 15.0 18.0 
23.0 27.0 19. 0 _22.0 - - - -
27 .0 32.0 22.0 26.C' 

33.0 38.0 27.0 31.0 
39.0 45.0 32.0 37.0 
46.0 53.0 38.0 43. 0 

53.0 61.0 43 .0 50.0 
68.0 79.0 56.0 65.0 

Vert 60 deg re~ 
Horz 30 deqree 

HT MS · 

'·o. 19 0.84 
1.2 1.3 
1.7 1.9 

2.3 2.5 
3.0 3.3 
3.7 ,,. 1 
- - - . 

4.~ S.1 
6.3 7 .3 
8.3 9.9 

11.0 13.0 
13.0 16.0 
16.0 18.0 

. 
19.0 22.0 
23.0 26 .0 
27.0 31.0 

31.0 35.0 
40.0 46.0 

... 
~ 
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TABLE N-184- 9 
RATED CAPACITIES FOR 2-LEG & 3-LEG BRIDLE SLINGS 

CABLE LAID ROPE - MECHANICAL SPLICE ONLY 
7 x 7 x 7 AHO 7 x 7 x 19 CONSTRUCTIONS GALVANIZED AIRCRAFT GRADE ROPE 

7 x 6 x 19 IWRC CONSTRUCTION IMPROVED PLOW STEEL GRADE ROPE 

Rope 
Ro-ted Capacities, Tons (2,000 lb) 

2-Leq tJridle Slinq 3-Lseg Bridle s,;:ig 

Oio Cons tr 
(Inches) Vert 30 deg -15 degree Vert 60 deg Vert 30 deg 45 de~ree Vert 60 deg . 

Horz 60 deg Angle Horz 30 deg Horz 60 deg Angle Horz 30 deg 

1/4 7x7x7 0.87 o. 71 o.so 1.3 1.1 .0 .75 

3/8 tx7x7 1.9 1.S 1.1 2.8 2.3 1.6 

1/2 7X7X7 3.2 2.6 1.8 4.8 3. 9 2.8 

. 

5/8 7X7X7 4.8 3.9 2.8 7.2 S.9 . 4.2 

3/4 7x7x7 6.6 5.4 3.8 9.9 8.: :.7 

5/8 7 X 7 X 19 5.0 4.1 2.9 7.5 t>.;. 4.;s 

3/4 7 X 7 X 19 7.0 S.7 4.J 10.0 8.6 6.1 

7/8 7 X 1 X 19 9.3 7.6 S.4 14.0 t. " 8.1 ,. 
. 10.0 

1 7 X 7 X 19 12.0 9.1 6.9 18.0 14.0 

1-1/8 7 X 7 X 19 14.0 12.0 8.2 21.0 17.0 12.0 

1-1/4 7 X 7 X 19 17.0 14.0 9.9 26.0 2J.O 15.0 
- . 

3/4 7x6x19 lWRC 6.6 5.4 3.8 9.9· b.< S.7 

11a 7x6x19 IWRC 8.7 7.1 s.o 13.0 11~0 7.S 

1 1x6Al-9 l'Jt'RCf 11.0 9-.0 tt.4 17.0 13.-0 9.6 
. 

1-1/8 7x6Xl 9 t'l,RC 13.0 11.0 7.7 20.0 ·16.0 11.0 

1-1/4 7x6Xl9 J.WRC 16.0 13.0 9.2 24.0 20.0 · 14.0 

1~/16 7x6xl9 IWRC 17.0 14.0 10.0 26.0 21.0 15.0 

1-3/3 7x6x19 IWRC 19.0 15.0 11.0 28.0 23.0 16.0 

1-1/2 7x6xf9 l\\'RC 22.0 18.0 13.0 33.0 27.0 19.0 

•• 
• 

• 

• 

-

-
-• 

... 
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Component 
Ro.,. 

. 

Dia C 
(Inches) ons tr 

3/32 6x7 
1/8 6x7 
3/16 . 6 X 1 

3/32 7x7 
1/8 7x7 
3/16 7x7 

3/16 6 X 19 
1/4 6 X 19 
5/16 6 X 19 

3/8 6 X 19 
7/16 6 X 19 
1/2 6 X 19 

9/16 6 X 19 
5/8 6 x 1'9 . 
3/4 6 X 19 

7/8 6 X 19 
t 6 X 19 

TABLE N-184-10 
· RATED CAPACITIES FOR 2-LEG ANO 3-LEO BRID'LE SLINGS 
- . 8-PART AND 6-PART BRAIDED ROPE 

6 x 7 ANO 6 x 19 CONSTRUCTION IMPROVED PLOW STEEL GRADE ROPE 
7 x 7 CONSTRUCTION GALVANIZED AIRCRAFT GRADE ROPE 

Rared Capociti~,. Tons (2,000 lb) 
2-Leo Bridle Slinc s 3-Log Bridle 5 1ings 

Vert 30 degro• 45 degree '1/ ert 60 degree Vert 30 degree 45 degree 
1Hort 60 dft9roo Anqlo Hort 30 dooroe Hort 60 degree Angl• • 

8-Port o-Po,t 8-Po rt 6 -Port 8-?ort 6-?ort 3-?art 6-Port 8-r'ort 6-t-'ort -
0. 74 0 .5S 0 .60 0.45 0 . 4::? 0 .32 1.1 0.83 0.90 0. 58 . 
1.3 0.98 1.1 0.80 0. 76 . O.S7- 2.0 1.5 1.6 1.2 
2.9 2.2 2.4 1.8 l. 7 1.3 4.4 3.3 3.6 2.i 
0. 89 0 .67 0. 72 o.ss v. S l 0.39 1.3 1.0 1.1 0.82 
1.6 1.2 1.3 1.0 0.95 v.11 2.5 1.8 2.0 1.5 
3.6 2. 7· 2.9 2.2 2.1 1.5 S.4 4.0 4.4 3.3 

. 

3.0 2.2 2.4 1.8 1. 7 1.3 4.S 
. 

3.4 3.7 2.8 
5.3 4.0 · 4.3 ~-2 3.1 2.3 8.0 6.0 6.S 4.9 
8.3 6.2 6.7 5.0 4.8 3.6 12.0 9.3 10.0 7,6 

12.0 8.9 9.7 1.2 6.8 S.1 18. 0 13.0 14.0 11_.o 
16.0 t 2.0 13.0 9.8 9.3 6.9 24.0 18.0 20.0 1S.O . 
21.0 1S.O 17.0 13.0 12.0 . 9.0 31.0 23.0 25.0 ' ... ,.o 

' 

26.0 20.0 21.0 16.0 15.0 -11. 0 39.0 29.0 . 32.0 24.0 
:32.'O 24:0 26.0 20.0 19; 0 ,l-4. 0 . 4.S.O 36.~0 4.0.0 30~0 
46. 0 35.0 38.0 28.0 27.0 20.0 69.0 52.0 S6.0 42.0 

62.0 47.0 S1.0 38.0 36.0 27.0 94.0 70.0 76.0 S7.0 
81.0 61.0 66.0 so.o 47.0 35.0 122.0 91.0 99.0 74.0 

Vert 60 degree 
Hori 30 Oft7ree 
8-t-'ort 6-Part 

0. 64 0.48 
1.1 0.85 
2.5 1.9 

°''7 0.58 
1.4 . 1.1 
3.1 ·2.3 

2.6 1.9 
4.6 3.4 
7.1 5.4 

10.0 7.7 
14.0 10.0 
18.0 13.0 

23.0 17.0 
28.0 21.0 
40.0 . 30.0 

S4 .. 0 40.0 
10.0 S3.0 
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Oio 
Unch es) 

1/4 
5/16 
3/8 
. 
7 /16 
l/2 
9/16 

5/8 
3/4 
7/8 

TABLE N-184-11 
RATED CAPACITIES FOR STRAND LAID GROMMET - HAND TUCKED 

IMPROVED PLOW STEEL GRADE ROPE 

~OPE BODY . . 

Consh' 

7 X 19 
7 X 19 
7 X 19 

7 X 19 
7 X 19 
7 X 19 

7 X 19 
7 X 19 
7 X 19 

RATED CAPACITIES, TONS (2,000 lb) 

,.._ 

--
Vertico I 

0.85 
1.3 
1.9 

2.6 
3.3 
4.2 

S.2 
7.4 

10.0 

"" fl" 
({j, 

Ii,,.--~ -
Vertical Bosket* Choker 

' ··--.,------
0.64 
1.0 
1.4 

1.9 
2.s 
3.1 

L7 
2.6 
3.8 

~2 
6.7 
A..4 

3.9 10.0-
5.6 · .1s.o 
7.5 20.0 

t 7x19 13.0 9.7 26.0 
1-1/8 7 X 19 16.0 12.0 32.0 -------
1-1/4 7 X 37 18.0 14.0 37 .0 
1-!/8 7 X 37 . 22.0 16.0 44.0 
.1-:1.l.2 7 >< 37 26.0 19.0 52.0 

7 

•neae ••luea only •r~ly when "he D/d ra~io ie 5 or ~reater wher11 : 
D = Diameter of cuH•e •ure around ,...~ic ~ rop~ la b•nt . 

d = 01emeter of ro.'e body. 
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TABLE N-184-12 
RATED CAPACITIES FOR CABLE LAID GROMMET - HAND TUCKED 

7 x 6 x 7 ANO 7 x 6 x 19 CONST RUCTIONS IMPROVt:O PLOW STE EL GRADE ROPE 
7 x 7 x 7 CONSTRUCTION GALVANIZED AIRCRAFT GRADE ROPE 

CABLE SOOY RA TED CA PACITIES, TONS (2,00~ lb) 

~ 

't Dia 
Onches) Cons tr ~ 

- j ... 1t . - . 
Vertical Choicer 

3/8 7x6x7 · 1.3 0.95 
9/16 7x6x7 2.8 2.1 
5/8 7x6x7 3.8 . 2.8 

3/8 7x7x7 1.6 1.2 
9/16 7x7x7 3.S 2.6 
S/8 7x7x7 4.S 3.4 
S/8 7 X 6 X 19 3.9 3.0 
3/4 7 X 6 X 19 5.1 3.8 
15/16 7 X.6 X 19 J.9 5.9 

. . -
1-1/8 7x6xf9 11.0 8.4 
1-5/16 7 X 6 X 19 1S.O 11.0 
1:-1/2 7 X 6 X 19 19.0 J4.0 . 

1-11/16 7 X 6 X 19 24.0 18.0 
1-7/8 7 X 6 X 19 30.0 22.0 
2-1/4 7 X 6 X 19 42.0 31.0. 

2-5/8 7 X 6 X 19 56.0 42.0 

• Th••• value11 only apply when the 0/d ratio is S or 1reater where: 

D ~ t>iaau•t•r of cu,vature around which cable body i• ~nt. 
d = Diameter of cable body. 

. 

fit I~ 

.. ~ 

Vertical Ba.sleet• 

2.s 
S.6 
7.6 

3.2 
6.9 
9.0 -
7.9 

10.0 . 
t6.0 

22.0 
30.0 
39.0 

49.0 
60.0 

.84.0 

112.0 

I-' 
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0 
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TAB.LE ~l-184 -13 

RATED CAPACITIES FOR STRANO LAID ENDLESS SLINGS.MECHANICAL JOINT 
IMPROVED PL< •W ST EEL GRADE ROPE 

ROPE BODY RA TEO CAPACITIES, TONS (2,000 lb) 

,. ·, l' ~ 
Dia 

(Inches) 
Const, ~ . 

j ...__ l I 
t.. ... , -

Vertical Choker V~rticol Bosket* 
~ 

.:,OZI _ _,._ ...._..,._. 

.-':IIC' a::a• • • 
1/4 6 x 19. IV.'RC 0.92 . 

3/8 6 x 19 IWRC 2.0 
1/2 6 x 19 lWRC 3.6 

S/8 6 X 19 lVi'RC 5.6 
3/4 6 x 19 IWRC 8.0 

7/8 6 x 19 IWRC 11.0 

1 6 X 19 IWRC 14.0 

l•l/S 6 X 19 IV,RC 18.0 
, 

1-1/4 6 X 37 IWRC, 21.0 

1-3/8 6 x 37 IWRC · 25.0 

1-1/2 6 x 37 lWRC 29.0 

-
• The•• YC1u~• only epply when th• D/d natlo la S OT creater ,.-here: . 

D ~ Ola!'!'\eter of curvat'Jre ftr":.:nd which rope la beftt. 

-d• D iaMe-ttr. of .r:~tt- bod.y. <> 

.._ ___ .. -:r,,,.:,., .. . 
0.69 1.8 
1.s 4.1 
2.1 7.2 

4.2 11.0 
6.0 16.0 
8.1 21.0 

10.0 28.0 
13.0 35.0 

15.0 41.0 
19.0 so.o 
22.0 59.0 

--
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TABLE N-184-14 
RATED CAPACITIES FOR CASLF. LAID ENDLESS SLINGS-MECHANICAL JOINT 

7 >< 7 x 7 ANO 7 x 7 x 19 COHSTRU•:TtONS CALVANIZEO AIRCRAFT GRADE ROPE 
7 x 6 x 19 IWRC CONSTRUCTION J.'-\PROVEO PLOW STEEL GRADE ROPE 

CABLE SOOY RA TEO CAPACITIES. TONS (2.000 lb} 

Dio 
(Inches) Const, 

,-,i 

~~ 
1/4 
3/8 
1/2 

5/8 
314' 

5/8 
3/4 
7/8 

1 
l•l/8 
1•1/4 

3/4 
7/8 

l 

t-1/8 
t-1/4 
1-3/8 

1-1/2 

7x7x7 
7x7x7 
7x7x7 

7x7x7 
7x7x7 

7 X 7 X 19 
7 X 7 X 19 
7 X 7 X 19 

7 X 7 X 19 
7 X 7 X 19 
7 X 7 X 19 

7 X 6 X 19 I?t'RC 
1 X 6 x 19 IWRC 
7 x 6 x 19 lWRC 

7 X 6 X 19 1\1,RC 
7 X 6 x 19 t\\"RC 
7 X 6 X 19 IWRC 

7 X 6 x 19 I\\"RC 

.,.. 

Verticol 

0.83 
1.8 
3.0 

4.5 
6.3 

4.7 
6.7 
8.9 

11.0 
14-0 
17.0 

6.2 
8.3 

10.0 

13.0 
16.0 
18.0 

22.0 

Choicer 

0.62 
1.3 
2.3 

3.4 
4.7. 

3.5 
s.o 
6.6 

8.5 
10.0· 
12.0 

4-7 
6.2 
7.9 . 

9.7 
12.0 
14.0 

16.0 

•Tb••• ••lu•• only epply when th• 0/d value la 5 or ,,.at•r wh•r•: 
D • DlatD•t•r of CVl"Vatwe around which cable body i• bent. 
d • Dlacneter of ca~l• bod7. 

I.~ 

Vertical Bo sStet• 

1.6 
3.S 
6.1 

9.1 
12.0 

9.5 
13.0 
18.0 

22.0 
28.0 
33.0 

12.0 
16.0 
21_.o 

26.0 
31.0 
37.0 

43.0 

• 
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SLING 

WIDTH 

IN 

IH04ES 

2 
J 
4 

.. 
• 10 

12 
14 
16 

11 
20 

TABIE N-184,-15 
Rated Capacities 

carbon Steel & Stainless Steel 
Metal ~esh Slings 

IFF!CT OF ANGLE ON RATfO CAPACITIES 

-atV• ••P 

VERTICAL OR CHOICER VERTICAL !ASICET 

IN IASICET HITCH 

30 4•1 V~icol I '' 4•1 Vorticol 
60 4•o Ho,i ,0,.,01 ,5 ll•o Ho,i ,0,.101 

Heavy DutJ'-10 Ga 35 Spirals/Ft of slin.g \•ddth 
. 

1.soo ,.ooo 2.600 l.100 

2,700 S,400 .4.700 3.IOO 
4.000 a.ooo a.900 5.600 

6.000 12.000 10, ◄00 1.◄00 
1,000 16,,000 IJ.IOO II.JOO 

10,000 20,000 11.000 14.100 

IZ.000 24.000 20,'100 16.900 

14,000 21.000 2,.m 19,700 

16,,000 l2.000 27,'100 12,600 

11.000 ».ooo JI, 100 l.S,400 

20.000 40,000 ,.,600 21.200 
-

60 ,-. Vor,icol 
30 4109 Hoti 10,.:ol 

1.SOO 
2.700 
4.000 

6,000 
1.000 

10,000 

12.000 
1,.000 
16.000 

tl,000 
20.000 

•• 
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TABLE N-184-15 (Continued) 
Rated capacities 

f.;edfum Duty-12· Ga 43 Spirals-/Ft· of -sl~ \\ridth 
l.l.50 2.700 . 2.JOO 1,900 
2.000 4,000 l.500 2,1->0 
2.700 1.400 •.700 J,800 
4,500 t,000 ,.100 6.400 
6.000 12.000 10..00 ,.soo 
7,500 U.000 lJ.000 10,600 . 
9,000 11.000 lS.600 12,700 

10,500 21,000 11,200 1•.100 aa.ooo 24,,000 20.IOO 17,000 . . C 

IJ.!00 27,000 23.400 . 19,100 
IS,000 J0,000 26,.(l)O lt,200 

I,1ght Duty-14 Ga 59 Spirals/Ft of slli..g width 
,00 1..IOO 1,600 l,lOO 

1.400 2.,100 2..00 2.000 
2,000 ,.ooo J.JOO 2.IOO 

• a.ooo 6.000 S.200 4,200 
4.000 1,000 1.000 ,.,OQ 
S.000 U,.000 t-600 ,.100 

6.000 12.000 10,400 1,,00 ,.oao 14-000 · 12. 100 t.900 
a.ooo lt.000 IJ.900 ll.300 

,.ooo . 11.000 IS.600 12.700 
10.000 20,000 17,)00 1◄,100 

1 • .00 
2.000 
2.700 

4.500 
6.000 
7,500 

9,000 
10.soo 
aa.ooo 
ll.$.."'O 
15,000 

900 
1,400 
2.000 

a.ooo 
4,000 
S.000 

1,000 
7,000 
1.000 

,.ooo 
10,000 
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f 
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,-:a-

t-' 
00 ·~ .... -§ 

ROPE 
DlA • • 

, NCMl~1\T. 

11' 
INCH!'.$ 

1/2 
9/16 

5/d 
3/4 

13/16 
7/8 
l" 

l '!/16 

1 1/8 . 
11/4 
1 5/16 
11/2 

1 5/8 
l 3/4 

2" 
2 1/8 

2 1/4 
2 1/, 
2 5/8 

~ 

~0:-IINAL 
WEICHT 

VERTICAL 
PER 

HITCH -100 Ft. 
IN 

fOU?-!OS 

1.s 480 
10.4 620 
13.3 790 
16.7 970 

19,5 J,170 
22.5 1,390 
27.0 1,620 
31.3 1,890 

36.0 2,160 
41. 7 2,430 
47.9 2,700 
59,9 3,330 

74.6 4,050 
89,3 4,770 

107.5 5,580 
125.0 6,4ZO 

146.0 7,380 
166.7 8,370 
190.8 9,360 

• 

TABLE N•/f'f•l6 
Manila Rooe Slings 

F.YE 6.EYE SLINr. 

OASKt::T lll'l'CII 
CHOKER I I I 

ANGLE: OF norE TO 1:0R tZONTAL 
HITCH 900 I 60° I 45o I 30° 

l I I 
ANGLJ:: OF ROPI:: TO Vl::RTJCAL 

Q0 30° 4 ►,o 60° 

240 960 830 680 480 
310 1,240 1,070 875 620 
395 1,580 1,370 1.120 790 
485 1,940 1,680 1,370 970 

585 2,340 2,030 1,650 1,170 
695 2,780 2,410 1,970 1,390 
810 3,240 2,810 2,290 1,620 
945 3,780 3,270 2,670 1,890 

1,080 4,310 3,740 3,050 2,160 
1,220 4,860 4,210 3,440 2,430 
1,350 5,400 4,680 3,820 2,700 
1,670 6,660 5,770 4,710 3,330 

2,030 8,100 7,010 s.130 4,050 
2,390 9,5{;0 8,260 6, 71,0 4,770 
2,790 11,200 9,660 7,890 5,580 
3. 2110 13,000 11,200 9,160 6,480 

-
3,690 14,800 12,800 10,400 7,380 
4,190 16,700 14,500 11,800 8,370 
4,680 .a. 100 16,200 13,200 9,360 

Si:!e Flg,. N-·/C'f,~4 6. N-li'f-5 for sling configuration dcscri1>tions. . . . 

VERTICAL CHOKER 

HITCH HITCH 

865 430 
1,120 560 
1,420 710 
1,750 875 

2,110 l,05Q 
2,500 1,250 
2,920 1,460 
3,400 1,700 

3,890 1,940 
4,370 2,190 
4,860 2,430' 
5,990 3,000 

7,290 3,650 
8,590 4,290 

10,000 5,020 
11,700 5,830 

13,300 ·6 ,640 
15,100 7,530 
16,800 8,420 

ENDLESS SLING 
, -

BASKET HITCH 
I I . I 

ANCLE OF ROPE TO IIOR!ZO:~TAI. 
' 

QOP I 1-.o0 I 4 o;o I 100 
. , I . I 

ANGLE OF ROPE TO V[RTlCAL 
oo 30° 45° (,.Q0 

1,730 1,500 1,220 865 
2,230 1,930 1,580 1,120 
2,840 2,460 2,010 1,420 
3,490 3,020 2~470 1,750 

4,210 3,650 2,9eo 2,110 
5,000 4,330 3,540 2,500 
5,830 5,050 4,120 2,920 
6,800 5,890 4,810 3,400 . 

-
·7,780 6,730 5,500 3,890 
, 8,750 7,580 6,190 4,370 

9,720 8,420 6,A70 4,860 
12,000 10,400 8,480 5,990 

14,600 12,600 10,300 7,290 
17,200 14,900 .12 ,100 8,590 
120,100 17,400 14,200 10,000 
23,300 20,200 16,500 11,700 

26,600 23,000 18,800 13,300 
30,100 26,100 21,300 15,100 ' 
33, 700 29,200 23,800 16,800 

-

• • 
• 

• 

• 

-

-
-• . 

t-' 
00 
01 



... 
00 
~ .... --$ ROPE ~IOMINAL 

DIA. WEIGHT 
VERTICAL 

NOMINAL PER 
HITCH 

IN 100 Ft. 
I~CHES IN 

POUNDS 

1/2 6.5 635 
9/16 8.3 790 
5/8 10.5 1,030 
3/4 14.5 1,410 

. 
13/16 · 17.0 1,680 

11a I 20,0 1,980 
l" 26.0 2,480 

11/16 29.0 2,850 

l 1/8 34.0 3,270 
l 1/4 40.0 3,710 
l 5il6 45.0 4,260 
l 1/2 55.0 5,250 

1 5i8 68.0 6,440 
1 3/4 83.0 7,720 

2" 95.0 9,110 
2 1/8 109.0 10,500 

2 1/4 J.29.0 12,400 
2 1/2 149.0 13,900 
2 5/8 168.0 16,000 

CHOKER 

HITOH 

320 
395 
515 
705 

840 
990 

1,240 
1,430 

1,640 
1,860 
2,130 
2,630 

3,220 
3,860 
4,560 
5,250 

6,200 
6,950 
8,000 

TABLE N-/ff-17 
Nylon Rope Sling, 

EYE &.EYE SLING 

BASKET HITCll 
I I I 

ANGLE OF ROPE TO IIOR!ZONTAL 
90° I <,0° I 45° ,. I 30° 

I I I 
ANGLE OF ROPE TO V:.::RTICAL 

oo 30° 45° 60° 

1,270 1,100 900 635 
1,580 l,37C 1,1io 790 
2,060 1,780 1,460 1,030 
2,820 2,440 1.,990 1,410 

3,360 2,910 ,2, 360 1,660 
3,960 3,430 2,800 1,980 
4,960 4,300 3,510 2,480 
5,700 4,940 4,030 2,850 

6,540 5,660 4,620 3,270 
7,420 6,430 5,250 3,710 
8,520 7,380 6,020 4,260 

10,500 9,090 7,420 5,250 

12,900 11,200 9,110 6,440 
15,400 lJ,400 10,900 7,720 
18,200 15,800 12,900 9,110 
21,000 18,200 14,800 10,500 

24,800 21,500 17,500 12,400 
27,800 24,100 19,700 13,900 
32,000 27,700 22,600 16,000 

Sec Fi.&•• N-/8'/·4 6. N•/'l'/-5 for ,ling configuration d<!scription,. 

VERTICAL CHOKER 

HITCH HITCH 

1,140 570 
1,420 710 
1,850 925 
2,540 1,270 

3,020 1,510 
3,560 1,780 
4,460 2,230 
5,130 2,570 

5,890 2,940 
6,680 3,340 
7,670 3,830 
9,450 4,730 

11,600 5,800 
13,900 6,950 
16,400 8,200 
18,900 9,450 

22,300 11,200 
25,000 12,500 
23,800 14,400 

ENDLESS S!.ING 

BASKET HITCII 
I I . I 

ANGLE OF ROP~: 70 IIOR lZONTAL 
()OO I f,(\~ 

450 I '\()O 

I I 
ANGLE OF ROPE TO vi::aTIC:AL 
oo 30° 45° 1-6~.J 

2,290 l,980 1,620
1 

1,140 I 
2,840 2,460 2,01< 1,420 I 
3,710 3,210 2,62( 1,850, 
5,080 4,400 3, 59( 2,540 

6,050 S,240 4, 28( 3,020 
7,130 6,170 5,04( 3,560 

,8,930 7,730 6, 31( 4,460 
10,300 8,890 7, 26( 5,130 

11,800 10,200 8,JJO 5,890 
13,400 11,600 9 ,45( 6,680 
15, 300 13,300 10,800 7,670 
18,900 16,400 lJ,400 9,450 

23,200 20,100 16,400 11,600 
27,800 24,100 19,700 13,900 
32,800 28,400 23,200 16,400 
37,800 32,700 26,700 18,900 

44,6CO 38,700 31,600 22,100 
50,000 43,300 35,400 25,000 
57,600 49,900 40,700 28,800 
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"""' 00 
~ .... -§ 

. 
ROPf. NO:tINAL 
DIA. WElCIIT VERiICAL CHOKER 

~IOMINAL PER 
HI1'CH HITCH 

IN • 100 Ft. 
U:CHES IN 

l'OUNDS 

l/2 8.0 635 320 
9/16 10.2 790 395 
5/8 13.0 990 495 
3/4 17.5 1,240 620 

13/16 21.0 1,540 770 
7/8 25.0 1,780 890 
l" 30.5 2,160 1,090 

l 1/16 34 . 5 2,530 1,270 

-· 
l l/8 40,0 2,920 1,460 
1 1/4 46.3 3,290 1,650 
1 5/16 52,5 3,710 1,860 
1 1/2 66,8 4,630 2,320 

1 5/8 82.0 5,640 2,820 
1 3/4 98.0 6 ,710 3,360 

2" 118.0 7,920 . 3,960 
2 1/8 135.0 9,110 4,460 

2 1/4 157 .o 10,600 5,300 
2 1/2 181.0 12,100 6,050 
2 5/8 205.0 13,600 6,800 

• 

TABLE N•tf'f-18 
Polyester Rope Sling• 

I 

f.YE ~EYE SLlNG 

. OASKET HITCII . 
I I I 

ANGLE OF ROPE TO IIOR IZONTAL 

90° I 60° I 4'.:,0 I 30° 
I I I 

ANGLE 01" ROPE TO VERTlCAL 
QO 30° 45° 60° 

1,270 1,100 900 635 
1,580 · 1,370 1,120 790 
1,980 1,710 1,400 99C 
2,480 2,150 1,750 l,24C 

3,080 2,670 2,180 1,540 
3,560 3,080 2,520 1,780 
4,360 3,780 3,080 2,180 
5,060 4,380 3,300 2,530 

5,840 5,060 4,130 2,920 
6,580 5,700 4,650 3,29Q 
7,420 6,4 30 5,250 3,710 
9,260 8,020 6,550 4,630 

11,300 9,770 7,980 5,640 
13,400 11,600 9,490 6,710 
15,800 13,700 '11,200 7,920 
18,200 15,800 12,900 9,110 

-
21,200 18,400 15,000 .·10,600 
24,200 21,000 17,100 12,100 
27,200 23,600 19,200 13,600 

See Figs. N-/i¥-~ ~ N-/~o/-5 for sling configuration descriptions. 

VERTICAL CHOKER 

HITCH HITCH 

1,140 570 
1,420 710 
1,780 890 
2,230 1,120 

2,770 , 1,390. 
3,200 1,600 
3,920 1,960 
4,550 2,280 

. 
. 5,260 2,630 
5,920 2,960 
6,680 3,340 ' 
8,330 4,170 

10,200 5-,080 
12,100 6,040 
14,300 7,130 
16,400 8,200 

19,100 9,540 
21,800 10,900 
24,500 12,200 

ENDLESS SLING 

BASKET HITCH 
I I . I 

ANGLE OF ROPE TO HORIZOt:iAL 
' ()OO I ,.no 1 450 I ,oo 

I I I 
ANCLE OF ROPE TO VERTICAL 

oo 30° 45o 60° 

2,290 1,980 1,620 1,14( 
2,840 2,460 2,010 1,420 
3,570 3,090 2,520 1,780 I 

,4,470 3,870 3,160 2,230 

5,540 4,800 3,920 2,770 
6,410 5,550 4,530 3,200 
7,850 6,800 5,550 3,920 
9,110 7,990 6,440 4,550 

· 10,500 9,100 7,440 5,260 
11,800 10,300 8,380 ~.920 
13,400 11,600 9,450 6,680 
16,700 14,400 11,800 8,330 

20,300 17,600 14,400 10,200 
24,200 20,900 17,100 12,100 
28,500 24,700 20,200 14,300 
32,800 28,400 23,200 16,400 

38,200 33,100 27,000 19,100 
43,600 37,700 30,800 21;800

1 

49,000 42,400 34,600 24,500 
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1-l 
00 
~ .... --~ - ROPE NOMINAL 

OLA. 1·/EICHT 
VERTICAL 

NOMINAL Pt::R 
HITCH 

IN 100 Ft. 
INCHES IN ! 

POUNDS • 

1/2 4.7 645 
9/16 6,1 780 
5/8 7.5 950 
3/4 10.7 1,300 

13/lo 12.7 1,520 
7/8 15.0 1,760 

l" 18.0 2,140 
1 1/16 

I 
20.4 2,450 

11/8 23. 7 2,800 
l 1/4 27.0 3,210 
l 5/16 30.S 3,600 
l 1/2 38.S 4,540 

• 
l 5/8 47.5 5,510 
l 3/4 57.0 6,580 

2 II 69.0 7,960 
2 1/8 80,0 9,330 

. 
2 1/4 92,0 10,600 
2 1/2 107.0 12,200 
2 5/8 120,0 13,800 

CHOKER 

HITCH 

325 
390 
475 
650 

760 
880 

1,070 
1,230 

1,400 
1,610 
1,800 
2,270 

2,760 
3,290 
3,980 
4,670 

5,300 
6,100 
6,900 

TABLE N·/8¥·19 
Polypropylene Rope Slings 

. . 
F.YE 6.EYE SL 1..NC 

DASKET HITCII 
I I J VERTICAL 

ANCLE OF ROl'C TO 110;\IZONTAL 
90° I 60° ' 45° I 30° IIITCH 

I I I 
ANCLE Of ROPE TO Vl:.HTICAL 
00 30° 45o r,oo 

1,290 1,12G ~10 645 1,160 
1,560 1,350 1,100 780 1,400 
1,900 1,650 1, 340 950 1,710 
2,600 2,250 1,840 1,300 2,340 

3,040 2,630 2,150 1,520 2,740 
3,520 3,050 2,490 l,760 3,170 
4,280 3,700 3,030 2,140 3,850 
4,900 4,240 3,460 2,450 4,410 

5,600 4,850 3,960 2,800 5,040 
6,420 5,560 4,540 3,210 5,780 
7,200 6,240 5,090 · 3,600 6,480 
9,080 7,860 6,420 4,540 8,170 

11,000 9,540 7,790 5,510 9,920 
13,200 11,400 9,300 6,580 11,800 
15,900 13,800 11,300 7,960 14,300 
18,700 16,200 13,200 9,330 16,800 

21,200 18,400 15,000 10,600 19,100 
24,400 21,100 17,300 12,200 22,000 
27,600 23,900 19,600 13,800 24,800 

s~e Figs, Y-/f'f-4 ~ N-/1Y-; for sling configuration d~scrlptlons. 

CHOKER 

HITCH 

580 
700 
855 

1,170 

1,)70 
1,580 
1,930 
2,210 

2,520 
2,890 
3,240 
4,090 

4,960 
5,920 
7,160 
8,400 

9,540 
11,000 
12,400 

ENDLCSS SLlNC 

BASKET HITCH 
I I . I 

A.~CLE Of ROPE TO HORIZONTAL 
90° ' ,.no 1 45o I JOO 

I I I 
ANCLF: OF ROPE TO VERTICAi. 

oo 30° 4~0 60° 

2,320 2,010 1,640 1,160 
2,810 2,430 1,990 1,400 
3,420 2,960 2,420 1,710 
4,680 4,050 3,310 2,340 

5,470 4,740 3,870 2,740 
6,340 5,490 4,480 3,170 
7,700 6,670 5,450 3,860 
8,820 7,640 6,240 4,410 

10,100 8,730 7,130 5,040 
11,600 10,0GO 8,170 5,780 
13,000 11,200 9,170 6. 480 I 
16,300 14,200 11,600 8,170 

19,800 17,200 14,000 9,920 
23,100 20,500 16,800 11, soo I 
28,700 24,800 20,300 !4, 300 
33,600 29,100 23,800 16,800 

38,200 33,100 27,000 19,100 
.43,900 38,000 31,lCIO 22,000 

49,700 43,000 35,100 24,800 

1-l 
00 
00 

C') 

"" z 
"" :::0 
l> ,--z 
0 
C: 
(/) 
-4 
:::0 
-< 
(/) 
-4 
l> z 
0 
l> 
:::0 
0 
(/) 



SUBPART N-MATERIALS HANDLING AND STORAGE 

FIGURE N-184-4 

:::I .., . 
.,J 
0 z .. 

Basic Sling Configurations 
with Vertical Legs 

,oRM o, HITC:H 

VIRTICAI. CHOKER 
HITCH HITCH 

IASK!T HITCH 
(Ah-tea hewe iclMticel 

loocl •••l"I •) 

t 

s• Mox 
S- Mox 5° Mox 5° Mox 

NOTES: Angles 5° or less from the vertical may be considered vertical 
-angles. 

189 

For slings with legs more than 58 off vertical, the actual angle 
as shown in Figure N-184- 5 must be considered. 

EXPLANATION OF SYMBOLS: MINIMUM DIAMETER OF CURVATURE 

Represents a contact surface which 
(B shall have a diameter of curvature at 

least double the diam~er of the rope 
from which the sling is made. 

® 
Represents a contact surface which 
shall have z diameter of curvature at 
least 8 times the diameter of the rope. 

~ ~epresents a load in a choker hitch and 
~ illustrates the rotary force on the load 

and/or the slippage of the rope in 
contact with the load. Diameter of curvature of 
load surface shall be at least double the diameter 
of the rope. 

184(i)(9) 
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GENERAL INDUSTRY STANDARDS 

FIGURE N-164-5 

Sling Configurations 
with Angled Legs 

fORti& o, HITCH 

CHOICER 
HITCH 

BASKET HI TCH 
(Altemat•• hoY• ldent lcol 

loocf rotlng1) 

IU 
..J 
co 
< u -..J 
Q. 
Q. 

• ... 
0 
z 

w 
..J 
CD 
< u -..J 
Q. 
G. • ... 
0 z 

VERT. 
ANGLE 

VERT. 
ANGLE 

VER 
ANG 

HORIZ 
ANGLE 

LARGE SIZ E 
LOAD 

LARGE SIZ E 
LOAD 

W)TES: For vertical angles of s0 or less, refer to Figure N-184-4 
"Basic Sling Conf igurations with Vertica l Legs". 

See Figure N-184-4 for explanation of symbol s. 
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SUBPART NI-MATERIALS HANDLING AND STORAGE 

Fig. N-le4-f; 
Ink: Synthetic Web S!ing 

Constructions 

r
---------------leng1h---------------~ 

Unsurtd Pull to Pull When Fl•I Oioktr Slot 

-.... -\~~ 

Trlanglt Fittirig 
Triangle • Choker 

(Type I) 

.- ---

Qloker F,uing 

!----------------Leng,h ----------------1, 
Mt,tJurtd Pull to Pun When F1a1 

Triii1ngl1 - Triangle 

{Type 111 

1-----------Length----------..J 

Ev• ,tnd Eve With Fl•t E·,e1 
(Type IIIJ 

f--------------ltng,h------------J 

Eye Perpe,id ,tut•r 10 ,. ..-. - ~------ __ 

Sling Bod.,- l'7: ,- _.::---_: !.=-- -

Ev, •nd Eve W,th Tw,ue-d Evo 
(Type IV) 

Endlen Typo: 

(Typt .VI 

Re1urn Ev, 
(Typ1 VII 

191 
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.... 
00 
~ .... --$? 

lrt1n1le - Choker Slln11. T7pe l 
Trtan1l• - Tr1an1l• Sltn11. Type tl 
£71 6 £11 vtth Flat tya Sling•, Type 111 

Sltna Eye 6 £ye •Hb T1,•hted Fye Slin1111, Type lV . 
lodJ 
lltdth0 Vert. 10• ,,. 60' 
lnch11 Vert, Choker Bnakct Ba•kot 11.ultet lloaltat 

1 1.000 750 l,000 1,700 1,400 1,000 

2 2,000 1,,00 ,,ooo ,,,oo 2,800 2,000 , ),000 2,200 6,000 ,,200 4,200 ),000 

4 4,000 ),000 8,000 6,900 5,700 4,000 

' ,,ooo ), 700 10,000 8,700 7,100 ,,ooo 

• 6,000 4,500 12,000 10,400 8,500 6,000 

TABLE N-184-20 
katecl Capacity in Pounda 

Synthetic We):, 611119• 

1,000 Lb• Per Inch of Width 

61ngle Ply 

lndlcta 6ling1. Type 9 

Vert. 30• . ,~ 
Vert. Choker lloakot llaaket la•lt•t 

1,600 1,100 ),200 2,800 2,100 

3,200 2,600 6,400 ,.soo 4,500 

4,800 ),100 9,600 8,)00 6,100 

6,400 5,100 12,800 11,100 9,000 

8,000 6,400 16,000 1), 900 11.,00 

9,600 7,700 19,200 16,600 lJ,600 

llot111 1, All anal•• ahova era ••••ured tr- the varttc,l, 

2, C1p1cttie1 for toter■adiete wldthl not 1hoVD u7 ~• obtaioed ~, totarpoletioo. 

leturo Eye Slln11. Type ,1 

60" Vert. 10• . , . 
Ba,kot Vert, Choker ·••lt•t 811lt1t B11lt1t 

1,600 100 650 1,600 1,400 1,150 

),200 1,600 1,100 ,,200 2,IC0 2,)00 

6,800 2,400 1,950 4,100 4,150 J,400 

6,400 J,200 2,600 •.•oo ,,,oo ,.,oo 

1,000 4,000 J,2SO 1.000 ,,,oo ,.,,o 
9,600 4,100 ,.,oo · 9,600 ,,,oo 6,100 

60 • 
Ba alt ct 

100 

1,600 

2,400 

1.200 

4,000 

,.,oo 
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co 
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... 
co 
,:. ..--· -..-U) -

Trl1n1l• - Cholt1r Slln11 , Type I 
Trl1n1l1 - Triangle Sllng1, Type II 
tye, tye vith fl3t tyc Sling,, Type 111 

$11111 tye, Eye vith Tvieted tye Sllnge, Type IV 
Body 

30• . 60. Vldtbt Vert, 45• 

tnch11 Vert, Choir.er Baek.et 811ltet 811ltet 811lt1t 

1 1,200 900 2,400 2,100 1,700 1,200 

2 2,400 1,800 4,800 4,200 J,400 2,400 

J ),600 2,700 7,200 6,200 5,100 J,600 

4 4,800 3,600 9,600 8,)00 6,800 4,800 

' ,,ooo 4,500 12,000 10,400 11,500 6,000 

' 7,200 5,400 14,400 i2, 500 10,200 7,200 
. 

TABLB N-184-21 

Rated Capacity in Pound• 

Synthetic Web 8lin9e 

1,200 Lbe Per Inch of W14th 

Single fly 

£ndle11 Sling1, Type V 

Vert, 10• .,. 
Vert, Cholter 811eltet 811ltet la1ket 

1,900 1,500 J,800 l, JOO · 2,700 

l,800 J,000 7,600 6,600 5,400 

5,800 4,600 11,600 10,000 a.200 

7,700 6,200 15,400 13,300 10,900 

9,600 7,700 19,200 16,600 13,600 

11,500 9,200 23,000 19,900 16,300 

lot111 l, All 1qle1 1hovn ■r• ••••ur1d froa thl ••rttcal. 

2. ~1pacttl11 for iat1reedl1t1 width• not lhOIIII ••1 •• obtetaed by tnt1rpolatton, 

•~tura Er• Slti111, type n 

60· Vert, 30• . ,. 
811ltet Vert. Choker 811lt1t ll11ltet ·••lt•t 

1,900 950 750 1,900 1,650 1,JSO 

l,800 1,900 1,500 3,800 3.JOO 2,700 

5,800 2,850 2,250 S,700 4.950 ,.oso 

7,700 1.eoo 3,000 7,600 6,600 S,400 

t,600 •. ,,o ,.1,0 ,,,oo 8,250 6,75d 

11,,500 S,800 4,600 11,600 10,000 8,20 

60 • 
l11lttt 

950 

1.900 

2,850 

1.eoo 
,.1,0 
s.aoo. 

• 
I 

C/) 

C: 
OJ 
"'D 
l=
:0 
-f 
z 
I 
3: 
l=
-f 

'" :a -'l> ,-
(/) 

:i: 
l=-
2 
C ,--2 
C') 

l=-
2 
C 
(/) 
-f 
0 
:a 
l=
c:, 

'" 

..... 
C0 
~ 



~ 
co 
.i:. --· --U) -

,-

trtan1l• • Choker Slin11, Type I 
Trttn,la - tr1an1l• 6lln11, Typt ll 
!ye 6 Eye vtth Flat £ya Sltnc,, TJ1't Ill 

511111 lye 6 tya •Sth Tvhted tye Sllngt, Type l'7 
Body 
Vtdtb, \'ert. lo• 45• 60° 
bchea Yert. Choicer ~ttkrt Bull.ct llHkrt Betket 

1 1,600 1,200 l,200 2,800 2,)00 1,600 

2 J,200 2,400 6,400 5,500 4,500 ),200 , 4,800 ),600 9,600 8,)00 6,900 • ,eoo 

• 6,400 4,800 l2, 1100 ll, 100 9,000 6,400 

' ,,ooo 6,000 16,000 1),800 11,lOO e,ooo 

• t,600 7,200 19,200 16,600 ll,600 9,600 

TABU: N -18 4 - 2 2 
bted c~p•olty 1n Pound• 

6ynt~~t1o Neb 8111191 

1,,00 '.oil• Per Inch of Wldth 

Single Ply 

!ndleu llln1t, Type f 

V<'rt. JO" .,. 
v,ut. Choker Bttlctt IIHktt l11ket 

2,600 2,100 S,200 ,,,oo l,700 

., ,100 4,100 10,200 8,100 7,200 

1,100 6,200 lS,400 13,300 10,900 

10, !00 8,200 20,400 17,700 14,400 

12 ,eoo 10,200 25,600 22,200 11,100 

15,400 12,)00 30,800 26,700 11.100 

letNt 1. All u1lee tbowe trt Mtture4 Ito. tbe Ytrtlctl. 

J, C:.,acltltt for bttrwe4latt •Uthe oot •howe aay be obutoa4 lty btarpolatloa, 

fl, .., J: ~ f"' ~ - J&i ... 

••tun ty• Ill•••• Type n 

60' VH•t, lO' .,. 
latktt Vert, Choker leeket lulirt lttktt 

2,600 1,0,0 1,0,0 2,600 2,250 l,ISO 

,,100 2,600 2,100 ,.zoo 4,500 ,. 700 

7,700 l,900 l,150 1,100 6,150 ,.,oo 
10,200 ,,100 4,100 10,200 ,,eoo 7,200 

U,800 6,400 5,150 12,IOO 11,050 t,o,o 
15,400 1,100 ,,200 lS,400 1),)00 10,,00 

..: - 7 ... -~ - - - -

,o• 
lttlitt 

1,)00 

2,fOO 

),90~ 

,.100 

6,400 

7,700 

.... 
C0 
~ 

G') 
m 
2 
m 
~ 
)> 
I"" -2 
0 
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91 l89 Soun-No( standards. American Society of Heating, Retrlgeratloi. , 
and Air Conditioning Engineers , Inc., 345 

Sovrce East 47th Street, New York. NY 10017. 
~ ·---· U CPRS0-204.3. Crane Manufacturers Association of America. 
!JIii ____ NP'PA No. 231-1970. General lnc .• 1 Thomas Circle NW., Washington, 

Indoor Storage. DC 20005. 

<3> "Block" means a short block of 
wood, provided with a handle slmilar to 
that of a plane and a shoulder at the rear 
end, which is used tor pushing short 
stock over revolving cutters. · 

0- Ca) American National Standards Institute, 1430 
____ NPPA No. 50!-1969, Powered Broadway, .New York, NY 10010. (b) As used 1n 11910.215 unless the 

lndustrlal Trucks. context clearly requires otherwise, the 
Cl ca) National Fire Protection ~latton following abrasive wheel machinery 
s __ ___ ANSI B56.1-19e9. St&ndard t1>r • 70 Atlan.ttc Aftnue terms shall have the meanings prescribed 

P ed Ind • 1a1 -... .... Boston. MetoS&chuaetts 02210 --·-ower us.r ... uc..... 1n this paragraph. 
Part II. Society of Automcttve Englnttra. Inc., 48S 

{a) LexJngton Avenue. New York, NY 10017 ( 1 ) '''l)Pe 1 straight wheels" means 
.••• NFPA No. 505- 1969, Powered American Soci~ty tor Testing and Mater~s wheels having diameter, thickness, and 

Industrial Truck!>. 1916 Race Street, Philadelphia, Pennsyl~ hole size dimensions, and they should be 
~10• la) vanla 19103. used only on the periphery. Type 1 

1t >--· ANSI 856.1- 1969, Standard for wheels shall be mounted between flanges. 
tII>• Powered Industrlal Trucks. [Former §1910.184 redesignated LIMITATION: Hole d1men.slon (H) should 

b. I) ... NFPA No. SOS--1969. Powered at §1910.190 at 40 F ,R. 13441 not be greater than two-thirds of wheel 
Industrl&l Trucks. f diameter dimension (D) for precision, cy'Un-

10 • on March 26, 197 5, ef ective drtCJ\l, centerleae, or surface grinding appll-
, ... ,) ••• ANSI 856.1-1969, Powered In• April 30 1975 amended at 40 cattona. Maximum hole et,,e for au other 

dust.rlal Trucks. ' ' application.a should not e:iceed on.e-half 
10, (q). NPPA No. 50~1969, Powe.red ,F.R. 18426, April 28, 1975 wheeldlametei:. 

1ndustr1&1"Trucu, and 40 F .R. 27400, June 27, 
8 ANSI B30.2 .0-1967, Safety 197 5 

] 
Code for Overhead and • 
Gantry Cranes. 

Gantry C:anes. 
' !P9 . -_. ANSI B30 5-1968. $3fely Code 

for Crawlf'r. Locomotive. and 
Truck Cr~nPs 

,1111)1 .••• ANSI BJ0.6-1969, Safety Code 
for t;>errlcks. 

)·?r §1910.183 redesig-
1 :1 as §1910.189 at 40 F. 

~41 on March 26, 1975, 
t •tive April 30, 1975.] 

• 

l~ .190 Stnndards or,:nniwtionl', 
,s f\c standards of the followlng or• 

o aii Ions have been referenced in this 
ct;. .)pies of the referenced materials 
_iY" e obtained from the issuing 

r • iltions. 

Subpart O-Machinery and Machine 
Guarding 

§ 1910.211 Definitions. 
<a> As used 1n §f 1910.213 and 1910.214 

unless the conterl clearly requires other
wise, the following woodworking ma-
chinery terms shall have the meaning 
prescribed 1n this paragraph. 

<1> "Point of operations" means that 
point at which cutting, sh&lptng, boring. 
or forming ls accompllshed upon the 
stock. 

(2) "Push stick" means a narrow strip 
of wood or other soft material with a 
notch cut into one end and which ts used 
to push short pieces ot· material through 
saws. 

Figure No, 0-1 

TYPE 1 STRAIGHT WHEELS 

, T'V'J)a 1 - S~=iglit. WAt,i. 
Pmp1'erv.l grmamv 10"-l "41>UC# o clituiuew, 

t/\Wm## GM Aor.. 

(2) "Type 2 cylinder wheels" means 
wheels having diameter, wheel thickness, 
and rim thickness dimensions. Grinding 
1s performed on the rim face only, dimen
ston W. Cylinder wheels may be plain, 

211(b)(2) 
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plate mowited, 1nserted nut, or of the 
projecting stud type. 

LIKrr"nos: Bun belS,.t, T dlmemlon, lt 
generally equal to or greater than rim tb1ck
ne68, W cUmemlon. 

Figure No. 0-2 

TYPE 2 CYLINDD .WHEEt~ 

i------D-- ------i,calNDJHO 
fACE 

I 
Siu grid' 2'm I - Ciillwr 1nHl 

and wall" w~,.":::t:,~~f°C::•" 
(3) "Type 8 straight cup wheels .. 

means wheels having diamet.er, thick
ness, hole size, rim thickness, and back 
thickness dimensions. Grinding is always 
performed on rim face, W dimension. 

Ln41TAnos: Wnlrnum back tb1ckneea, ■ 
cUmemlon, should not be leeas than one
fourth T d.1meDB1on. In addition, when ,m
threaded bole wheel.a are apecl1led, the lnalde 
11.at, B: dimemlon, must be large enough to 
accommodate aeuJtable flange. 

Figure No. 0-3 
TYPE 6 STRAIGHT CUP WHEELS 

T 

TWf I - SINigTlt-eui, WTled 
Siu qri,uling to.led Ae11mv a diamaur, tTIWme11 11114 
holf with one eide tm1l11M O!' flat all4 tM opporiu 
.U. f'e«Ued. T/lia t11pe, ho1ower, differ, from Tl/fl' S 
ill tllat tlle lfriltdi1111 u fl6'/01'f7led Oil tTI• 10<IU o/ tM 
CSM4riH cr«sltd bl/ fM di§n-nlU bdioem U.:. di
am,ur of Uu reeu, aw tit• qut.rid• diameter o/ Ut. 
10Tuel. 'l'Aw,/or,, tM 1Dllll dimfflrion "W" take, 
1'f'=tlfflU ovw tll• diameur of Uu "'"'' co, 011 

eurnlilll intfrmedfate dimellrion to detcnoe 
,Ai, tTlape l111>e. 

(4) "Type 11 flaring cup wheels" mean 
wheels having double diameter dimen
sions D and J, and 1n addition have 
thickness, hole size, r1m and back thick
ness dimensions. Grinding is always per
formed on rim tace, W dimension. Type 
11 wheels are subject to all llmltations 
ot use and mounting listed tor type 6 
straight sided cup wheels definition. 

LnarATioN: Mtntrnum back tbtcll::Deaa, B 
dlmenalon, should not be lesa than one
fourth T dirnenalon. In addltton when ,m. 
threaded hole wheels are apecUled the lnatdo 
ftat. K dlrnenslon. shall be large enough to 
accommodate a aultable ftange. 

211(b)(3) 

Figure -NO. o-r+ 
TYPE 11 FLARING UUP WHEELS . 

-----~.OIOIOIHO 
f>a 

T 

H -----J--'-------l 
n,,. u - 1'14titlt-tllfl "1icti 

Sile 111'intli1111 to~d bri1111 ii tocsll ffeirol Of' Ufldf'/4 
011t100rd from Oi. baek. WaU thielffltll Cit 

tfu .back ia 1tonMllll 111·t11ltr tlta~ at 
tlte 11rintli11g Jaco (IY). 

(5) "Modlfled types 6 and 11 wheels 
cte1Tazoo>" mean some type 6 and 11 cup 
wheels used in the terrazzo trade having 
tapered K dimensions to match a special 
tapered flange furnished by the machine 
builder. 

LIMITATION: These wheels shall be mounted 
only wttJ:i a specl&J te.pered flange. 

Fig,ire No, O•S 
TTPe 6&. 11 ihee la (Terrano) 

TAPii!IEJ) "I<" ll/ll~S!O)/ TAl'EIIEI> "I<" p~i!N~IOH 

TYP£ 0 WHEEL (TERRAZZO) TYPE I \\lil:CL tTEJW,ZZO> 

2'yp/""1 <Ufflpftt •I .,••i/ltd IV$<&• end ti v:icr/• 
(kmlo•J •A•1</Jl1 Copeu6K 11i1tn11it1:r. 

(6) "Types 27 and 28 depressed center 
wheels'' mean wheels having diameter, 
thickness, and hole size dimensions. Both 
types are reinforced, organic bonded 
wheels having offset hubs which permit 
side and peripheral grinding operations 
without interference with the mounting. 
Type 27 wheels are manufactured with 
flat grinding rims permitting notching 
and cutting operations. Type 28 wheels 
have saucer shaped grinding rims. 

Cl> Limitations: Special supporting, 
back adapter and Inside flange nuts are 
required for the proper mounting of these 
types of wheels subject to limitations of 
§ 1910.215<cl <4l Cl) and CII>. 

(il) Mounts which are affixed to the 
wheel by the manufacturer may not re
Quire an inside nut and shall not be re
used. 

C7l "Type 27A depressed center, cut
ting-oft' wheels'' mean wheels hav1ng di
ameter, thickness, and hole size dimen
sions. They are reinforced, organic bond
ed, of't'set hub type wheels, usually 16 
inches diameter.and larger, specially de
signed for use on cutting-oft machines 
where mounting nut or outer flange m
terf erence cannot be tolerated. 

LIMITATICINS.'See § 1910215(cl Ill 
( 8) "Surface feet per minute" Cs,f,p.m.) 

means the distance in feet any one abra
sive grain on the peripheral s111'face of 
a grinding wheel travels in 1 minute. 
Surface Feet Per Minute= 

S.1416 x diameter In 1ncht'f! ~ r .p m.. 

12 
or 

.262 '>C dJamct.cr In Inches X r.p m. 
Exumplee: (&) 2t-1noh d1ameter w11~1: 

1,000 revolutions per mlJ?,ut.e. Surfaoe Peet 

per IDlnute .292X:KX1.000=S.- IJJ& I 
(bJ "12-lnch dJameter wheel, 1,000 ffllll, 

tlons per minute. Surface Peet per 1111D 
.262 X 12 X 1,000=3,lff s.t.p.m. 

<9> "Flanges" means collars, d1lm 1 
plates between which wheels are IIIOIIIIII 
and are referred to as adaptor, litlll. 
or baclc up type. See paragraph <cl d 
§ 1910.215 for full description. 

(10) ''Snagging'' means grlM:J 

II 

,, 

' le 
I 

which removes relatively large 1111101m • 
of material without regard to close iollr-

1 ances or surface finish requlremenll. .., 
(11) "Off-hand grinding'' meana t.'! ; 

grinding of any material or part wbJrb r t: 
held 1n the operator's hand. :i 

( 12) "Safety guard" means an endt- 1 
sure designed to restrain the piece, Ir 
the grinding wheel and furnish all JIii!' ! : 
sible protection 1n the event t.hal * 
wheel ls broken in operation. See JIIII• '! 
graph Cb) of § 1910.215. 'E 

(13) "Cutting off wheels" mean wllelk 1 having diameter thickness and hole• ~ 
dimensions and a.re subject to all llmlll , 

• tions of mounting and use listed !ormi 
1 wheels, the definition in subpara,n&. 
< 1) ot this paragraph and paragraph t 
of § 1910.215. They may be steel centn 
diamond abrasive or organic boDdri 
abrasive of the plain or reinforced Q'JI! 

en Limitation: Cutting off v,heela an 
recommended only for use on specilltl 
designed and fully guarded machlntllli 
are subject to the following maximv:i 
thickness and hole size Umitatio:1•itu ,, , 

Wheel diameter: ,ilt'-
6 lDch and smaller ___________ __ .•••.. 

' t 
'I 

I C 
t • 

J
I l 

!] 
l 

~l 

Larger tb11.n 6 lDcbes to 12 Inc hrs.·-· • 
Larger than 12 1nobes to 23 lnchH •··· 
Larger than 23 lDcbes·----------····-
(ll) Ma.xlmwn hole size for cull · ~ ~ 

off wheels should not be larger than ,· u ll 
wheel diameter. ~ 

C 14) "Abrasive wheel" means a cut ( r 
tool consisting of abrasive grains Jlt,i I t 
together by organic or inorganic bonO ~ 
Diamond and reinforced whN>ls 1'. ~ ,

1 

included. t,: ' 
(15> "Organic wheels" means ,-bltJ n 1 

which a.re bonded by means of an or ~ 11 
material such as resin, rubber, ahelllC,« ' J, 
other similar bonding agent. -..i. 1( 1 

c 16> "Inorganic wheels" means•- Ii' l 
which a.re bonded by means of~~ t:. 
material such as clay, glaas, ~~,.
sodium silicate, magnesium 011~ ~ . 
or metal. Wheels bonded with claJ,:: C i 
porcela.ln or related ceramic ma , 
are characterized aa ''Vitrlfted t,alldli • I! 

wheels." ~lt~ 
(C) A8 used 1n 1910.216, unJea : 

context clearly requires otherwt,I. 1W 
following mills and calendarl IJl-1 , 
rubber and plastic industries ter1111 11 ~t I 
have the meanings prescribed 111 1 
paragraph. 

c 1> "Bite" means the nlP polDl "° 
tween any two inrunnlng rolls. 

<2) "Calender'' means a ~ 
equipped with two or more metal ... 
revolving in oppe>.site dlrectlons and-: Ci 
for continuously sheeting or pl~ It 
rubber and plastics compoundJ ..,.. , " l 
tricttonlng or coating materlalJ ~ ; o 
rubber and plastics compounds. 
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' Ill" means a machine consist
, , adjacent metal rolls, set hori

ntall vhlch revolve in opposite diree
lDS toward each other as viewed 
m • ve> used for the mechanical 

1~ of rubber and plastics com
unClllj 

d• used in 1-1910.217, unless the 
c1t.t• 1lear1Y requires otherwise, the 
110◄ power press terms shall have 

1 a n i n g prescribed in this 
..rod 1. 

1 , ntirepeat" means the part of 
ie 18 L/brake control system designed 

Ut'Q the press to a single stroke 
thda pping means is held operated. 

1tuC .t requires release of all tripping 
ech• ms before another stroke can be 

a'- "Antirepeat" is also called 
nirlei , >lre reset or reset circuit. 

a, rake" means the mechanism 
s,d If a mechanical power press to 
~P • 'or hold the crankshaft, either 
re1·r.l ir through a gear traln, when 

· IC \ 1, disengaged. 
1'l , olster plate" means the plate tacJ to the top of the bed of the 
~ Ing drilled holes or T-slots for 

&c the lower die or die shoe. 
4 , .. utch" means the coupling mech-
1.&~ -!ed on a mechanical power 

res, t ouple the flywheel to the crank
hai t. her directly or through a gear 
run., 

5, un revolution clutch" means a 
pe ~ utch that, when tripped, cannot 

, .• caged until the crankshaft has 
m'Pll :I a fUll revolution and the press 
ck • Jl stroke. 

6 1 art revolution clutch" means a 
pe ~ utch that can be disengaged at 

it before the crankshaft has 
i a full revolution and the press 
Jl stroke. 

'7\ irect drive" means the type of 
1nv11N .rrangement wherein no clutch 

u,ati :oupllng and decoupling of the 
rtv11"11 orque is accomplished by ener

autl and deenergt.zatlon of a motor. 
e: 1 1 ugh not employing a clutch, di

Kt • es match the operational char-
t.e rtia .s of "part revolution clutches" :.:f the driving power may be dis-

eng during the stroke of the pres$. 
18> loncurrent" means acting in 

illl) • Ion, and ls used to describe a 
tua• wherein two or more controls 

.-xla', an operated condition at the 
Ame 1 e. 

1(, 1 :ontinuous" means uninter
upt• 1ultlple strokes of the slide with
ut ta rvening stops <or other clutch 
ontre 1ction> at the end of individual ro.._ 

1 , ~ Counterbalance" means the 
ec·ta sm that ls used to balance or 

upQCI the weight of the connecting 
rodll, le, and slide attachments. 

< , i 'Device" means a press control 
M.it oment that: 

(ill> Automatically withdraws the 
operator's hands if the operator's hands 
are inadvertently within the point of 
operation as the dies close. 

<12) "Presence sensing device" means 
a device designed, constructed and ar
ranged to create a sensing field or area 
and to deactivate the clutch control of 
the press when an operator's hand or any 
other parts of his body ls within such 
fteld or area. 

(13) "Gate or movable barrier device" 
means a movable barrier arranged to en
close the point of operation before the 
press stroke can be started. 

Cl4) "Holdout or restraint device" 
means a mechanism, including attach
ments for opera.tor's hands, that when 
anchored and adjusted prevent the op
erator's hands from entering the point 
of operation. 

(15) "Puil-out device" means a mech
anism attached to the operator's hands 
and connected to the upper die or slide 
of the press, that is designed, when 
properly adjusted, to withdraw the oper
ator's hands as the dies close, if the op
erator's hands are inadvertently within 
the point of operation. 

< 16) "Sweep device" means a single 
or double arm <rod> attached to the up
per die or slide of the press and designed 
to move the operator's 1'ands to a safe 
position as the dies close, if the opera
tor's hands are inadvertently within the 
point of operation. 

<17) "Two hand control ctevlce" means 
a two hand trip that further requires con
current pressure from both hands of the 
operator during a substantial part of the 
die-closing portion of the stroke of the 
press. 

<18> "Die" means the tooling used In a 
press for cutting or forming material. An 
upper and a lower die make a complete 
set. 

<19) "Die builder" means any person 
who builds dies for power presses. 

(20) "Die set" means a tool holder held 
In alignment by guide posts and bushings 
and consisting of a lower shoe, an upper 
shoe or punch holder, and guide posts 
and bushings. 

<21) "Die setter" means an Individual 
who places or removes dies in or from 
mechanical power presses, and who, as a 
part of his duties, makes the necessary 
adjustments to cause the tooling to func
tion properly and safely. 

<22) "Die setting" means the process 
of placing or removing dies In or from 
a mechanical power press, and the proc
ess of adjusting the dies, other tooling 
and safeguarding means to cause them 
to function properly and safely. 

<23) "Die shoe" means a plate or block 
upon which a die holder Is mounted. A 
die shoe functions primarily as a base 
for the complete die assembly, and, when 
used, Is bolted or clamped to the bolster 
plate or the face of slide. 

! , , ~ trains the operator fro1n in
J.d,·er 1t1Y reaching into the polnt of 

Pf:rtl n, or 

(24) "Ejector" means a mechanism 
for removing work or material from be
tween the dies. 

<25) "Face of slide" means the bot
tom surface of the slide to which the 
punch or upper die is generally attached. 

' 11,> Tevents normal press operation 
11 the ierator's hands are inadvertently 
w:it !l.11 he Point of operation, or 

(26) "Feeding" means the process of 
placing or removing material within or 
from the point of operation. 

<27) "Automatic feeding" means feed
Ing wherein the material or· part being 
processed ls placed within or removed 
from the point of operation by a method 
or means not requiring action by an 
operator on each stroke of the press. 

(28) "Semiautomatic feeding" means 
feeding wherein the material or part 
being processed is placed within or re
moved from the point of operation by an 
auxiliary means controlled by operator 
on each stroke of the press. 

<29) "Manual feeding" means feeding 
wherein the material or part beini proc
essed ls handled by the operator on each 
stroke of the press. 

(30) "Foot control" means the foot 
operated control mechanism designed to 
be used with a clutch or clutch/brake 
control system. 

(31 > "Foot pedal" means the foot oper
ated lever designed to operate the me
chanical linkage that trips a fUll revo
lution cluteh. 

<32> "Guard" means a barrier that 
prevents entry of the operator's hands or 
fingers into the point of operation. 

(33> "Die enclosure guard" means an 
enclosure attached to the die shoe or 
stripper, or both, in a fixed position. 

<34) "Fixed barrier guard" means a 
die space barrier attached to the press 
frame. 

(35> "Interlocked press barrier guard" 
means a barrier attached to the press 
frame and Interlocked so that the press 
stroke cannot be started normally unies.5 
the guard itself, or its hinged or movable 
sections, enclose the point of operation. 

(36> "Adjustable barrier guard" means 
a barrier requiring adjustment for each 
job or die setup. 

<37) "Gulde post" means the pin at
tached to the upper or lower die shoe. 
operating within the bushing on the op
posing die shoe, to maintaill the align
ment of the upper and lower dies. 

(38> ','Hand feeding tool" means any 
hand held tool designed for placing or 
removing material or parts to be proc
essed within or from the point of 
operation. 

(39> "Inch" means en intermittl'nt 
motion Imparted to the slide con ma
chines using part revolution clutches> 
by momentary operation ol the "Inch" 
operating means. Operation of the 
"Inch" operating means engages the 
driving clutch so that a small portion of 
one stroke or indefinite stroking can oc
cur, depending upon the length of time 
the "Inch" operating means is held 
operated. "Inch" is a function used by 
the die setter for setup of dies and tool
ing, but ls not Intended for use during 
productioo operations by the operator. 

(40) "Jog" means an intermittent mo
tion Imparted to the slide by momentary 
operation of the drive motor. after the 
clutch ls engaged with the flywheel at 
rest. 

141> "Knockout" means a mechanism 
for releasing material from either die. 

C42> "Llftout" means the mechanism 
also known as knockout. 

211(d)(42) 
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(43) "Operator's station" means the 
complete complement of controls used by 
or available to an operator on a given 
operation for strokJng the presa. 

(44) "Pinch point'' means any point 
other than the paint o! operation at 
which It Is possible for a part or the body 
to be caught between the moving parts 
of a press or auxiliary equipment. or be
tween moving and stationary parts of a 
press or au,dllary equipment or between 
the material and moving part or parts 
or the press or auxiliary equipment. 

<45> "Point of operation" means the 
area of the press "'here material 1s 
actually positioned and work Is being per
formed during any process such as shear
ing. punching, forming. or assembling 

<46l "Press" means a mechanically 
povvered machine that sher.rs. punches. 
forms or assembles metal or other mate-
11al by means of cutting, shaping, or com
bination dies attached to slides. A press 
consists of a stationary bed or anvil. and 
a slide cor slides, having a co!'ltrolled 
reciprocating motion toward and away 
from the bed surface. the slide being 
guided in a definite palh by the frame 
of the press. 

147, "Repeat" means an unintended 
or unexpected successl\'e stroke of the 
press r.?sultlng from a malfunction. 

148> ·•safety block" means a prop 
that., when Inserted between the upper 
and lower dies or between the bolster 
plate and the !ace or the slide, prevents 
the slide from falling of Its own 
dead weight. 

149l ''Single 11troke" means one com
plete stroke of the slide. usually 1nitiat.ed 
from a full open c or up l position. fol
lowed by closing ior down>. and then a 
return Lo the full open position 

<50> "Single stroke mechanism" 
means an arrangement used on n full 
revolution clutch to hmlt the travel of 
the slide to one complete stroke at each 
encag1:ment of the clutch. 

c :il > "Slide" me.1ns the main recipro
cating pres!. 1nember. A slide Is also called 
a r~m. plunger. or pl11t.en 

• 52 • Stop rcntrol" n1':ans an operator 
,;onlrol dcshmcd to Immediately dencl.1-
vat,· lhC' clutch cc-ntrol and activate the 
br'\ke to ~top slide motion 

1531 • Stripper" means a mechanism or 
die part for rerr.ovlng the parts or mate
• 1al from the punrh 

154, "Stroking sc-lcdor" menns the 
pnrt of the clutch brnkc control thnt de
lE:rmtnes the tyµe of !-itroklnR when the 
or,er.1ttni:: means is actuated The strok
i111: ,elector l!enerally Includes po~ltlons 
for .. Off· • Clutch Control,, "Inch," 
Sin •le Stroke," and ·•contmuous" <when 

Con1 muous Is !urnhhc>d, 
, 55, · Trip or I trlpµ111g," means act1-

\'at1on of the clutrh to "run" the press 
c 561 ··nnnove~ bar" means a bar used 

in die settmi: to manually tum the 
crnnkshaft of the press 

• 571 · Two-hand I rip" means a clutch 
artu11tln1: means rt>qulrlng the concur
rent use or both hands of the operator to 
trip the press. 

<58> "Unitized tooling" means a type 
or die In which the upper and lower mem- · 
bers are incorparated Into a llelfcontalned 
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unit so arranged R.S to hold the die mem
bers rn alli;nment 

<59) "Control system" means sensors, 
manual input and mode selecUon ele
ments, interlocking and decision-making 
circuitry, and output elements to the 
press operating mechanism. 

<60> "Brake monitor" means a sensor 
designed. constructed. and arranged to 
monitor the effectiveness of the press 
braking system. 

[§1910.2ll(d)(59)&(60) added 
at 39 F. R. 41846, December 
3, 1974.) 

Ce> As u.~ed In § 1910 218, unless the 
context clearly requires otherwise. the 
following forging ;ind hot metal terms 
shall have the meaning prescribed in this 
paragraph 

< 1 l "For1rlng.. means the product 
of work on metal fo1 med to a desired 
shape by impact or Pl ei,sure in hammers, 
forging machmes < upsettc1 ~ >. presses, · 
rolls. and related fo1 mini? equipment. 
For,:lng hammers, countcrblow equip
ment and hlrh-encrr.y -ratc forging ma
chines imp;ut impRcl to lhe workpiece, 
while most other types or forging equip
ment impart squc<.,ze J>I i-ssurc In shaping 
the stock. Somi- metals cRn be forged at 
room tempei ature, but the majority of 
mPtal:- are made mol'c plastic for forging 
by heating 

121 "Open frnmehnmmers <or black
smllh h:1mmenP " mean hnmmers used 
pnmnrily for lh" ~hapin~ of forgings by 
menns of impact w1lh flnt dies Open 
frame hammcrs s:cnerally nre Jr;O con
~tructed that the anvil assembly Is sep
arate from the opernlinp: mechanism and 
machine supports; it 1c.,ts on its own 
independent foundation. Certain excep
tion~ are forging hnmmers made with 
frame mounted on the nnvll: e.g., t.he 
sQ')Aller. single-frame hammers are usu~ 
ally made with the anvil and frame In 
one piece. 

13> "Steam hammer.s" mean a type of 
drop h:\mmer where the ram Is raised 
!or each stroke by n double-action steam 
cylinder and the energy delivered to the 
workpiece L~ supplied by the velocity and 
weight of the ram and attached upper 
die driven downward by steam pressure. 
Energy dellvere<.1 during each stroke may 
be varied. 

<4> "Gravity hammers" mean a class 
of forging hammer wherein energy for 
forging Is obtained by the mass and 
velocity of a freely falling ram and t.he 
attnched upper die. Examples: board 
hammers and air-lift hammers. 

c 5, .. Forging presses" mean o. class 
of forging equipment wherein the shap
ing of metal between dies is performed 
by mechanical or hydraulic pre.;sure, and 
usually is accomplished with a single 
workstroke of the press for each die 
staUon. 

<6> "Trimming presses·• mean a class 
of auxlllary forging equipment which re
moves flash or excess metal from a tO!'i• 
Ing. This trimming operation can also 
be done cold, as can coining, a product 
sizing operation. 

(7> "Hlah-energy-rate for81nl ma 
chines" mean a class of forglne ~ 
ment wherein high ram velocities result 
Ing from the sudden release of I cam 
pressed gas against a free piston lmPI! tel 
impact to the workpiece. 

<8) ''Forging rolls" mean a clul o 
auxiliary forging equipment whw 
stock Is shaped between power dme 
rolls bearing contoured dies. UsuallJ• 
for preforming, roll forging ls often em 
ployed to reduce thickness and 1rlcftll 
length of stock. 

C9> "Ring rolls'' mean a class forfaq ' 
Ing equipment used for shaping •~ 
rings from pierced discs or thick-nil« 
rlng~shaped blanks between rolll ,rbk: 
control wall thickness, ring dlametel 
height and contour. 

<10) ''Bolt-headers" meim the ..-1 • 
an upsetter or forging machine UCfP 
thAt Ute diameter of stock ted Into Ill 
machine Is much smaller, I.e., commmt 
three-fourths Inch or less. 

C 11) R1 vet making machines mean Ill 
same as upsetters and boltheaden woo 
producing rivets with stock diameter o 
1-lnch or more. Rivet making wttb 15 
th.an 1-lnch diameter Is usually a coli 
forging operation. and therefore IX> 
Included In th.15- subpart. 

<l2> Upsetters <or forging rnacbtnec 
or headers> type ot forging eqwpmm 
related to the mechanical press. In wbXI 
the main forming energy is applied h«l 
zontally to the workpiece whkb 
gripped and held by prior action of lb 
dies 

en As used in 6 1910.i19. Wlless tjll 
context clearlY requires otherwtsr, tht 
following mechanical power-transml$
sion guardJng terms shall have the melll'< 
Ing Prescribed In this paragraph 

< 1 > UBelts" include all power ~ i, 
mission belts, such as flat belts. ro
belts. V-belts, etc., unless others'.!< 
sr>ec1flcd. 

12 1 "Belt shifter'' means a dtvK 
!or mfh-hanically shitting belts from UI. e 
to loose pulleys or vice versa. or f 
shifting belts on cones of spee(I pullm-

,3, "Belt pole" <sometimes r:iUed • 
"belt shipper" or •·shipper pole," 1 metni
a devtce used In shifting belts on~ ... ~ 
fl:ited pulleys on line or counten,i..,., 
where there are no loose putleys. II 

14, "Exposed to contact" men.ns it Di! 
the location o! an object ls such ~ 
a person i! likely to come lnto con' 
with It and be Injured 

<5> "Flywheels" Include flywheel 
balance wheels. and flywheel ~~ 
mounted and revolving on cran 
or engine or other shafting. 

C6> "Maintenance runway" mtanSllli 
permanent rurtwny or platfom1 used ~ 
oiling, maintenance, running a.d.11· It 
ment, or repair work. bu\ not h 
oassa.geway -~ti! 1 

17) "Nip-point belt and pullev •--· 0 
means a device which encloses the~ • 
and Is provided with rounded or le 
edge slots through which the belt ~ 

<8> "Point of operation" means ,... 
paint at which cutting, shaping, or f~ ! 
Ing ls accomplished upon the stock ti 

st 
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nclude such other points as may 
hazard to the operator In lnsert
manlpulatl~ the .stock in the 

s- Ion of the machine. 
·•Prime movers'' include steam. 
1 and air -engines, motors. steam 
·d:..aulic turbines, and other equip-
1sed as a source of Power. 

guard shall have openings no larger than 
one half < ½ > inch. 

(b) Anchoring fixed machinery. Ma
chines designed for a fixed locatton shall 
be securely anchored to prevent walk1ng 
or moving. 

<13 > Revolving double arbor saws shall 
be fully guarded in accordance with all 
the requirements for circular crosscut 
saws or with all the requirements for cir
cular ripsaws, according to the kind of 
saws mounted on the arbors. 

"Sheaves" mean grooved pulleys. 
,an be so classified unless used as 
els. 

1,212 G<-neral requiremenlll for 1111 
mrhines. 
Machine guarding-<1) Types of 

:-a ·ng One or more methods of 
ne guarding shall be provided to 

r-: t t:-ie operator and other employee." 
i machine area from hazards such B." 
~ created br point of operation. 

g nip points. rotating parts, flying 
and sparks. Examples of guarding 
,ds are--barrier guards. two-hand 
og de\'lces, electronic safety devicl!s. 

General requirements for ·machine. 
s. Guards shall be affixed to the 
ne where possible and secured else
![ !or any reason attachment to thf' 

J nc is not possible. The guard shall 
h that It does not of!er an accident 
d tn Itself. 

Point of operation guarding. lll 
of operation Is the atea on a ma
where work is actually perforn1ed 

A the material being processed. 
The point of operation of mach!nes 
operation exposes an employee to 

, . shall be guarded. The guarding 
4a • shall be In conformity with any 

prlate standards therefor. or, in the 
tt ce of applicable specific standards, 
l:j be so designed and constructed as 
Cllj ·1·ent the operator from having any 
c.....l >f his body in the danger zone dur
m 1e operating cycle. 

> Special handtools for placing aad 
vmg material shall be such as to 
It easy handling of material without 

11 perator placing a hand in the dan
:me. Such tools shall not be In lieu 

-. her guarding required by this see
d but can only be used to supplement 
• ction provided. 

> The following are some of the 
1lnes which usually require point of 
1tlon guarding: 
• Gulllotine cutters. 
1 Shears. 

Alligator shears. 
, Power presses. 

Milling machines. 
Power saws. 

1 Jolnters. 
) Portable power tools. 

Forming rolls and calenders. 
1 Barrels, containers. and drums. 

F= •lvlng drums, barrels, and containers 
sa be guarded by an enclosure which ls 
Ill locked with the drive mechanism, 
• /}at the barrel, drum, or container 
C: 1ot revolve unless the guard en
c:: 1re is In place. 

> EX7JOSure of blades. When the pe-

§ 1910.213 Woodworking machinery re
quireme•ts. 

<a> Machine construction general. Cl> 
Each machine shall be so constructed as 
to be free from sensible vibration when 
the largest sl.ze tool ls mounted and run 
idle at full speed. 

(2) Arbors and mandrels shall be con
structed so as to have firm and secure 
bearing and be free from play. 

(3)-Revoked 
(4) Any automatic cutoff saw that 

strokes continuously without the opera
tor being able to control each stroke 
shall not be used. 

<5> Saw frames or tables shall be con
structed with Jugs cast on the frame or 
with an equivalent means to limit the size 
of the saw blade that can be mounted, 
so as to avoid overspeed caused by 
mounting a saw larger than intended. 

(6l Circ'.llar saw fences shall be so 
constructed that they can be firmly se
cured to the table or table assembly with
out changing their alignment with the 
saw. For saws with tilting tables or tilting 
arbors the fence shall be so constructed 
that it will remain In a line parallel with 
the saw, regardJe.,;s of the angle of the 
saw with the table. 

(7) Circular saw gages shall be so con-
1;tructed as to slide in grooves or tracks 
that are accurately machined, to insure 
exact alignment with the saw for all posi
tions of the guide. 

(8) Hinged saw tables shall be so con
structed that the table can be firmly 
secured in any position and in true align
ment with the saw. 

<9> All belts. pulleys, gears. shafts, and 
moving parts shall be guarded In ac
cordance with the specific requirements 
of § 1910.219. 

no> It is recommended that each 
power-driven woodworking machine be 
provided with a disconnect switch that 
can be locked In the off position. 

<11) The frames and all exposed, non
current-carrying metal parts of portable 
electric woodworking machinery oper
ated at more than 90 volts to ground 
shall be grounded and other portable 
motors driving electric tools which are 
held in the hand while being operated 
shall be grounded if they operate at more 
than 90 volts to ground. The ground shall 
be provided through use of a separate 
ground wire and polarized plug and 
receptacle. 

• ery of the blades of a fan Is less than 
• n <7> feet above the floor or worlt1ng 
U , the blades shall be guarded. The 

<12> For all circular saws where con
ditions are such that there is a possibility 
of contact with the portion of the saw 
either beneath or behind the table, that 
portion of the saw shall be covered with 
an exhaust hood, or, lf no exhaust sys
tem Is required, with a guard that shall 
be so arranged as to prevent accidental 
contact with the saw. 

04> No saw. cutter head, or tool col
lar shall be placed or mounted on a 
machine arbor unless the tool has been 
accurately machined to size and shape 
to flt the arbor. 

<15) Combs (featherboards> or suit
able jigs shall be provided at tht work
place for use when a standard guard can
not be used, as in dadoing, grooving, 
jointing, moulding, and rabbeting. 

<b> Machine controls and equipment. 
< 1 > A mechanical or electrical power con
trol shall be provided on each machine 
to make It PoSSible for the operator to 
cut off the power from each machine 
without leaving his PoSltlon at the Point 
of operation. 

(2) On machines driven by belts and 
shafting, a locking-type belt shifter or 
an equlvalent positive device shall be 
used. 

<3> On applications where injury t-0 
the operator might resplt lf motors werr 
to restart after power failures, provi
sion shall be made to prevent machines 
from automatically restarting upon res
toration of power. 

<4> Power controls and operating con
trols should be located within easy reach 
of the operator while he Is at his regular 
work location, mnking it unnecessary for 
him to reach over the cutter to make 
adjustments. This does not apply to con
stant pressure controls used only for 
setup purposes. 

C5> On each machine operated by 
electric motors, positive means shall be 
provided for rendering such controls or 
devices inoperative whUe repairs or 
adjustments are being made to the 
marhlne.,; they control. 

(6> Each operating tread1e shall be 
protected against unexpected or acci
dental tripping. 

C7) Feeder attachments shall have the 
feed rolls or other moving parts so 
covered or g\!arded as to protect the 
operator from hazardous Points. 

<c> H<Znd-fed ripsaws. <1> Each cir
cular hand-fed ripsaw shall be guarded 
by a hood which shall completely en
close that portion of the saw above the 
table and that portion of the saw above 
the material being cut. The hc.od and 
mountln:r shall be a1-ranged so th1:1t the 
hood will automatically adJust ltself to 
the thickness of and remain In contact 
with the material being cut but It shall 
not offer any considerable resistance to 
insertion of material to saw or to pas
sage or the material being sawed. The 
hood shall be made or adequate strength 
to resist blows and strains Incidental to 
reasonable operation, adjusting, and 
handling, and shall be so designed as to 
protect the operator from ftylng splinters 
and broken saw teeth. It shall be made 
of material that is soft enough so that 
It will be unlikely to cause tooth break
age. The material should not shatter 
when broken, should be nt>nexplosive, 
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and should be no more flammable than 
wood. The hood shall be so mounted as to 
lnsure that lts operaUon wW be PoSlt1ve, 
reliable, and in true allgnment witli the 
saw; and the mounting shall be adequate 
In stren~ to resist any reasonable side 
thrust or other rorce tending to throw 
It out of line. 

<2> Each hand-Ced clrcular ripsaw 
shall be furnished with a spreader to pre
vent material from squeezing the saw or 
being thrown back on the operator. The 
spreader shall be made of hard tempered 
steel. or its equivalent, and shall be thin
n<-r than the saw kerl. It shall be or sur
flclent width to provtde adequate stl11ness 
or rigidity to resist any reasonable side 
thrust or blow tending to bend or throw 
it out of position. The spreader shall be 
attached so that lt will remain in true 
alignment with the saw even when either 
the saw or table ls tilted, and should be 
placed so U1at there L<; not more than 
1 2 -inch spe.ce between the spreader and 
the back of the saw when the largest saw 
Is mounted In the machine. The provision 
of a spreader In connection with groov
ing, dadoing, or rabbetlng ls not required. 
On the completiou of such op,.rat.ion.s, 
the spreader $1111 be immediately 
replaced. 

<3) Ellch hand-fed cil·cular ripsaw 
shall be provided wlth nonklckback 
fingers or dogs so located as to oppose 
the thrust or tendency of the saw to 
pick up the material or to throw lt back 
toward the operator. They shall be de
$lgned to provtde adequate holding power 
for all the thicknesses of materials being 
cut . 

Cd > Hand-fed t:rosscu.t cable saws. Cl> 
Each circular crosccut table saw shall be 
guarded by a hood which shall meet all 
the requlrement.s of paragraph (cl <1> of 
thls section for hoods tor circular 
ripsaws. 

(2) Each circular crosscut saw should 
also be provided with a spreader which 
should meet all the requirements of par
agraph <c> (2> of this section. 

Ce> Circular resaws. <1> Each circllulr 
resaw shall be guarded by a hOOd or 
shield of metal above the saw. This hood 
or shield shall be so designed as to guard 
aeatr.st danger from tlylng sp!lnters or 
b:oken saw teeth. 

<2> Each circular resaw <other than 
self-feed saws with a roller or wheel at 
back of the saw> shall be provided with 
a spreader fastened securely behind the 
saw. The spreader shall be slightly thin
ner than the saw kerf and slightly 
thicker than the saw disk. 

(f) Self-teed circular saios. CU Feed 
rolls- and saws shall be protected by a 
hood or guard to prevent the hands of 
the operator from coming In contact with 
the in-running rolls at any point. The 
guard shall be constructed of heavy ma
terial, preferably metal,. and the bottom 
of the guard shall come down to within 
three-eighths Inch of the plane formed 
by the bottom or working sw faces of the 
feed rolls. This distance <three-eighths 
inch> may be increased to three-fourths 
Inch, provtded the lead edge of the hood 
ls extended to be not less than 5 ½ inches 
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In front of the nip point between the 
front roll and the work. 

(2> Each self-feed circular ripsaw 
shall be provided wlth sectional non
kickback fingers !or the Cull width of 
the feed rolls. They shall be located in 
front of the saw and so arranged as to 
be In continual contact with the wood 
being fed. 

Cg> Swing cutoff saws. The require
ments of this paragraph are also appli
cable to sliding cutoff saws mounted 
above the table. 

< 1) Each swing cutoff saw shall be pro
vided with a hood that will completely 
enclose the upper half of the saw, the 
arbor end, and the point of operation at 
all positions of the saw. The hood shall 
be constructed In suc-h a manner and of 
such material that It will protect the op
erator from flying splinters and broken 
saw teeth. Its hood shall be so designed 
that It will automatically cover the lower 
portion of the blade, so that when the 
saw ls returned to the back of the table 
the hood will rlse on top of the fence, 
and when the saw ls moved forward the 
hood wlll drop on top of and remain in 
contact with the table or material being 
cut. 

<2> Each swing cutoff saw shall be 
provided with an effective device to re
turn the saw automatically to the back 
of the table when released at any point 
or Its travel. Such a device shall not 
depend !or Its proper functioning upon 
any rope, cord, or spring. If there ls a 
counterweight, the bolts supporting the 
bar and counterweight shall be provtded 
with cotter pins ; and the counterweight 
shall be prevented from dropping by 
either a bolt passing through both the 
bar and counterweight, or a bolt put 
through the extreme end of the bar, or, 
where the counterweight does not en
circle the bar, a sa!ety chain attached 
to It. 

<3> Llmlt chalns or other equally ef
!ect1ve devices shall be provided to pre
vent the saw from swinging beyond the 
front or back ed&es or the table, or 
beyond a forwatd position where the 
gullets of the lowest saw teeth will rise 
above the table top. • 

<4> Inverted swing cutoff saws shall 
be provided with a hood that will cover 
the part of the saw that protrudes above 
the top of the table or above the material 
being cut. It shall automatically adjust 
itself to the thickness of and rPmaln In 
contact with the material being cut. 

<h > R.adfal saws. (1) The upper hood 
shall completely enclose the upper por
tion of the blade down to a point that 
will include the end of the saw arbor. 
The upper hood shall be constructed In 
such a manner and of such material 
that It will protect the operator Crom fly
ing splinters, broken saw teeth, etc., and 
will deflect sawdust away from the op
erator. The sides or the lower exposed 
portion of the blade shall be guarded 
to the full dla.meter or the blade by a 
device that will automatically adjust 
Itself to the thickness of the stock and 
remain In contact with stock being cut 

to give maximum protection ~ 
for the operation being performecl 

(2) Each radial saw used for rip 
shall be provided with nonklckback 
gers or dogs located on both side 
the saw so as to oppose the thru!: 
tendency of the saw to plck up them 
rial or to throw it back toward Ule 
erator. They shall be designed to 
vlde adequatl.! holding power for all 
thicknesses of material being cut. 

(3) An adjustable stop shall be 1 
vtded to prevent the rorward trave 
the blade beyond the position necea 
to complete the cut in repeU 
operations. 

< 4 > Installation shall be lo sue! 
manner that the front end of the 1 

will be sllghtly higher than the rear. s 
to cause the cutting head to rel, 
gently to the starting position w 
released by the operator. 

<5> Ripping and ploughing shall 
against the direction 1n which the 
turns. The direction or the saw rotal 
shall be consplcuousty marked on 
hood. In addition, a permanent lab_el 
less than 1 ½ inches by ¾ inch shall 
affixed to the rear of the guard at 
proximately the level of the arbor, re 
1ng as !ollows: "Danger: Do Not Rii: 
Plough From This End''. Such a 11 
should be colored standard danger , 

<1> Bandsaws and band resaws. Cl> 
portions of the saw blade shall be 
closed or guarded, except ror the wo 
Ing portion or the blade between the b 
tom o! the guide rolls and the ta, 
Bandsaw wheels shall be fully enc&:! 

The outside periphery of the en,;loS' 
shall be solid. The front and back of 1 

band wheels shall be either enclosed 
solld material or by wire mesh or P 
!orated metal. Such mesh or per!ora 
metal shall be not less than 0.037 Ir. 
<U.S. Gage No. 20 >. and the openl.r 
shall be not greater than three-eight 
inch. Solid material used for this Pt 
pose shall be of an equivalent strenr 
and firmness. The guard for the port! 
o! the blade between the sliding ,uJ 
and the upper-saw-wheel guard sh 
protect the saw blade at the front a 
outer side. This portion of the guard sh 
be self-adjusting to raise and lower wl 
the guide. The upper-wheel guard sh: 
be made to conform to the travel ot t 
saw on the wheel, and the top memb 
o! the guard should have at least a 
Inch clearance outside the saw and 
lined with smooth materla1, preteral 
metal. Effective brakes should be pr 
vided to stop the wheel in case of bl& 
breakage. 

<2> Each bandsaw machine shall 
provided with a tension control deVJ 
to indicate a proper tension for t 
standard saws used on the machine, 
order to assist in the el1m1naUon ot SI 
breakage due to improper tension 

(3) Feed rolls of band resaws shall 
protected with a suitable guard to pr 
vent the hands of the operator fro 
coming lo contact with the in-runnll 
rolls at any point. The guard sh~ 
constructed of heavy material, pre!e 
ably metal, and the edge of the gull' 
shall come to within three-eighths Inc 
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! plane formed by the inside face of 
eed roll in contact with the stock 
cut. 

Jolnters. CU Each hand-fed 
•r and Jointer with horizontal head 
be equipped with a cylindrical cut
head the knife projection of which 
not ~xceed one-eighth inch beyond 
ylindrlcal body of the head. 

The opening in the table shall be 
I.!> small as possible. The clearance 

een the edge of the rear table and 
·utter head shall be not more than 
?lghth Inch. The table throat open-
1hall be not more than 21/2 \nches 
1 tables are set or aligned with each 

1 

• for zero cut. 
J Each hand-fed jointer with a hor:
. al cutting head shall have an auto
c g1111rd which will cover all the 
on of the head on the working side 
1e fence or gage. The guard shall 
Uvely keep the operator's hand from 
nir in contact with the revolving 
es. The guard shall automatically 
st itself to cover the unused portion 
1e head and shall remain in contact 

the material at all ~es. 
\ Eacn hand-fed jointer with hori
al cutting head shall have a guard 
:h will cover the section of the heac! 
: of th~ gage or fence. 
, Each wood jointer with vertical 
1 shall have either an exhaust hood 
ther guard so arranged as to enclose 
pletely the revolving head. except for 
lt or such width as may be necessary 
con\'enient for the application o! the 
ertal to be jointed. 

.1 Tenoninp machines. (1) Feed 
ns anc. sprockets of all double end 
•nlng machines shall be completely 
osed, except for that portion of chain 
I for conveying the stock. 
ll At the rear ends of frames over 
i:h feed conveyors run, sprockets and 
:ns shall be guarded at the sides by 
es projecting beyond the periphery 
prockets and the ends of lugs. 
I · Each tenoning machine shall have 
:uttlng heads, and saws 1! used, cov-
1 by metal guards. These guards shall 
•r at least the unused part of the 
phery of the cutting head. If such 
uard ls constructed of sheet metal, 
material used shall be not less than 

-sixteenth inch in thickness, and 1! 
~ lron ls used, it shall be not less than 
'e•sixteenth.s inch in thickness. 
l> Where an exhaust system is us~d. 

• guard shall form pa.rt or all of the 
aust hood and she.11 be co.nstructed 
metal of a thickne:.s not less than 
t specified In subparagraph (3) 1>f 
, paragraph. 

(4) If there is a counterweight, one 
of the following or equivalent means 
shall be used to prevent its dropping: 

<1> It shall be bolted to the bar by 
means of a bolt passing through both bar 
and counterweight: 

(11) A bolt shall be put through the 
extreme end of the bar; 

<ill> Where the counterweight does 
not encircl~ the bar, a safety chain shall 
be attached to it; 

<iv) Other types of counterweights 
shall be suspended by chain or wire rope 
and shall travel in a pipe or other suit
able enclosure wherever they might fall 
and cause Injury. 

< 5) Universal Joints on spindles of bor
ing machines shall be completely en
closed In such a way as to prevent acci
dental contact by the aperator . 

< 6) Each operating treadle shall be 
covered by an inverted U-shaped metal 
guard, fastened to the floor. and of ade
quate size to prevent accidental tripping. 

<ml Wood shapers and similar equip
ment. < 1 > The cutting heads of each 
wood shaper. hand-fed panel raiser, or 
other similar machine not automaticalh 
fed. shall be enclosed with a cage or ad
just.able guard so designed as to keep the 
operator's hand away from the cutting 
edge. The diameter of circular shaper• 
guards shall be not Jess than the greatest 
diameter of the cutter. In no case shall a 
warning device of leather or other ma
terial attached to the spindle be accept
able. 

<2> Cylindrical heads should be used 
whenever the nature of. the work will 
permit. 
[§1910 . 213(m)(2) amended a t 
43 F.R. 49747, October 24, 
1978.] 

<3> All double-spindle shapers shall be 
provided with a spindle starting and 
stopping device for each spindle. 

<n> Planing, molding, sticking, and 
matching machines. (1) Each planing, 
molding, sticking, and matching ma
chine shall have all cutting heads. and 
saws if used, covered by a metal guard. 
If such guard Is constructed of sheet 
metal, the material used shall be not less 
than 1~41 inch in thickness. and If c<1 st 
iron is used. it shall be not less than 
three-sixteenths inch in thickness. 

(2> Where an exhaust system is used, 
the guards shall form part or all of the 
exhaust hood and shall be constructed of 
metal of a thickness not 1e"c th<>n th<>t 
specified In subparagraph C 1 > of this 
paragraph. 

· l l Boring and mortising machine.,. 
Safety-bit chucks with no project

set screws shall be used. 

<3> Feed rolls shall be guarded b:v a 
hood or suitable guard to prevent the 
hands of the operator from coming ln 
contact with the in-running rolls at any 
point. The guard shall be fastened to the 
frame carrying the rolls so as to remain 
in adjustment for any thickness of stock. 

I 

2J Boring bits should be provided 
h a guard that will enclose all por-
1s of the bit and chuck above the 
terial being worked. 
3 1 The top of the cutting chain and 
vlng mechanism shall be enclosed. 

(4) Surfacers or planers used in 
thicknessing multiple pieces of material 
simultaneously shall be provided with 
sectional ln!eed rolls having sufficient 
yield in the construction or the sections 
to provide feeding contact pressure on 

the stock, over the permissible range of 
variation In stock thickness specified or 
for which the machine is designed. In 
lieu of such yielding sectional rolls, suit
able section kickback finger devices shall 
be provided at the lnfeed end. 

<o> Profile and swing-head lathes and 
wood heel turning machine. <1) Each 
profile and swing-head lathe shall have 
all cutting heads covered by a metal 
guard. If such a guard is constructed of 
sheet metal, the material used shall be 
not less than one-sixteenth inch in 
thickness: and if cast Iron is used, it 
shall not be less than three-sixteenths 
mch in thickness. 

<2) Cutting heads on wood-turning 
lathes. whether rotating or not, shall be 
covered as completely as possible by 
hoods or i.hields, which should be hinged 
to the machines so that they can be 
thrown back for making adjustments. 

<3> Shoe last and spoke lathes, dowel
ing machines. wood heel turning ma
chines, and other automatic wood-turn
ing lathes of the rotating knife type shall 
be equipped with hoods enclosing the 
cutter blades c.ompletely except at the 
contact points while the stock is being 
cut. 

<4> Lathes used for turning long 
pieces of wood stock held only between 
the two centers shall be equipped with 
long curved guards extending over the 
tops of the lathes In order to prevent the 
work pieces from being thrown out of the 
machines 1! they should become loose. 

< 5) Whe~e an exhaust system is used. 
the guard shall form part or all of the 
exhaust hood and shall be constructed 
of metal of a thickness not less than that 
specified in subparagraph (1 > of this 
paragraph. 

(p l Sanding machines. (1) Feed rolls 
of self-feed sanding machines shall be 
protected with a semlcyllndrlcal guard 
to prevent the hands of the operator 
from coming In contact with the in-run
ning rolls at any point. The guard shall 
be constructed of heavy material, pref
erably metal, and flnnly secured to the 
frame carrying the rolls so as to remain 
In adjustment for any thickness of stock. 
The bottom of the guard should come 
down to within three-eighths Inch of a 
plane formed by the bottom or contact 
face 9f the feed roll where lt touches 
the stock. 

<2) Each drum sanding machine shall 
have an exhaust hood, or other guard If 
no exhaust system is required, so ar
ranged as to enclose the revolving drum. 
except!or that portion of the drum above 
the table. if a table is used. which may 
be necessary and convenient for the ap
plication of the material to be finished. 

(3) Each disk sanding machine shall 
have the exhaust hood, or other guard If 
no exhaust system i.~ required, so ar
ranged as to enclose the revolving disk, 
except for that portion of the disk above 
the table. if a table is used, which may 
be necessary for the application of the 
material to be finished . 

<4 l Belt sanding machines shall be 
provided with guards at each nip point 

213(p)(4) 
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where the sanding belt rWls on to a 
pulley. These guards shall effectively 
prevent the hands or fingers of the oper
ator from coming in contact with the 
nip point.~ The unused run of the sand
Ing belt. shall be guarded against acci
dental contact. 

c q > Veneer cutters and wringers. < l) 
Veneer slicer knives shall be guarded to 
prevent accidental contact with knife 
edge, at both front and rear. 

<2> Veneer clippers shall have auto
matic feed or shall be provided with a 
guard which will make It lmPosslble to 
place a finger or fingers Wlder the knife 
while feeding or removing t.he stock. 

<3> Sprockets on chain or slat-belt 
conveyors shall be enclosed. 

<4> Where practicable, hand and foot
power guillotine veneer cutters shall be 
provided with rods or plates or other sat
isfactory means, so al'ranged on the 
feeding l:ilde that the hands cannot reach 
the cut.Ling edge of the knife while feed
ing or holdlng the stock in place. 

, 5J Power-driven guillotine veneer 
cutters. except continuous feed trimmers, 
shall be equipped with: 

(I> Starting devices which require the 
simultaneous action of both hands to 
start the cutting motion and of at least 
one hand on a control during the com
plete stroke of the knife: or 

<Ill An automatic guard wh!ch will 
remove the hands of the operator Crom 
the danger zone at every descent of the 
blade. used In conjunction with one-hand 
starling device~ which require two dls
tlnct movements of the device to st.art 
the cutting motion, and so designed as 
to return positively to the nonstartlng 
position after each complete cycle of the 
knife. 

<6> Where two or more workers are 
employed at the same time on the same 
power-driven guillotine veneer cutter 
equipped with two-hand control, the de
vice shall be so arranged that each 
worker shall be required to use both 
hands simultaneously on the controls to 
start the cutt1n1 motion, and at least 
one hand on a control to complete the 
cut. 

<7l Power-driven guillotine veneer 
cutters. other than continuous trimmers. 
shall be provided, In addition to the brake 
or other stopping mechanism. with an 
emergency device which will prevent the 
mach1ne from operating In the evE>nt of 
failure of the brake when thP startln'! 
mechanism Is In the nonstartlng position. 

<r> .Miscellaneous WQodworking ma
chines. < ll The feed rolls of Mil type 
glue spreaders shall be guarded by a 
semlcyllndrlcal guard. The bottom of the 
gu11rd shall come to within three-eights 
Inch of a plane formed by bottom or 
contact face of the feed roll where it 
touches the stock. 

<2> Drag saws shall be so located as 
to gtve at least a 4-foot clearance for 
p~age when the i;aw is at the extreme 
end of the stroke; or if such clearance 
Is not obtainable, t.he saw a:1d Its driving 
mechanism shall be provided with a 
standard enclosure. 

213(q)(l) 

<3> For combination or universal 
woodworking machines each point of op
eration of any tool shall be guarded a.,; 
required for such a tool in a separate 
machine 

14> The mention of si:,cclfic machines 
in paragraph.,; <a> thru <q) and this 
paragraph I rl of this section, inclusive. 
ls not intended to exclude other wood
work.Ing machines from the requirement 
that suitable guo.rds and exhaust hoods 
be provided to reduce to a minimum the 
hazard due to the point of operation of 
such machl:1cs. 

<s> Trupectton and maintenance of 
woodworking machiner11. <1> Dull, badly 
set. improperly flied, or 1.tnpropcrly ten
slone,;t saws shall be Immediately re
moved from service, before they begin to 
cause the material to stick, Jam, or 
kick back when It is fed to the saw at 
normal spe'!d. Saws to which gum has 
Rdhered on the sides shall be Immediately 
cleaned. 

<2> All knives and cutting heads of 
woodworking machlne3 shall be kept 
sharp, properly adjusted, lUld firmly 
secured. Where two or more knives are 
used in one head, they shall be properly 
balanced. 

<3~ Bearings shall be kept free from 
lost motion and shall be well lubricated 

<4> Arbors of all circular saws shall 
be free from play. 

(5> Sharpening or tensioning of saw 
blades or cutters shall be done oruy by 
persons of demonstrated skill In this kind 
of work. 

<6> Emphasis ls placed upon the Im
portance of maintaining cleanliness 
around woodworking machinery, par
ticularly as regards the effective func
tioning of guards and the prevention of 
fire hazards in switch enclosures, bear
ings, and motors. 

(7) All cracked saws shall be removed 
from service. 

<8l The practice of Inserting wedges 
between the saw disk and the collar to 
form what is commonly known as a 
"wobble saw" shall not be permitted. 

C9> Push sticks or push blocks shall 
be provided at the work place In the 
several sizes and types suitable for the 
work to be done. 

(10) and (11)-Revoked 

Cl2> The knife blade of jolnters shall 
be so installed and adjusted that it does 
not protrude more than one-eighth Inch 
beyond tl.e cylindrical body of the head. 
Push sticks or push blocks shall be pro
vided at the work place in the several 
sizes and types suitable for the work to 
be done. 

(13) Whenever veneer sltcers or rotary 
veneer-cutting machines have been shut
down for the purpose of Inserting logs 
or to make adjustments, operators shall 
make sure that machine Is clear and 
other workmen are not In a hazardous 
position before starting the machine. 

Cl4) Operators shall not ride the 
carriage of a veneer slicer. 

§ 1910.214 Cooperage maehinaJ, 

[Revoked at 
October 24, 

II(: 
43 F.R. 49726 e 
1978 .] ~ 

• § 1910.215 Altra,i-e wh<'~I m:arhinrrJ, .. 

1a, General requirements-'11 Jlo 'If 
chtne guarding. Abrasive wheels shall t a 
used only on machines provided 111 • 
safety guards as defined ln the folio • 
paragraphs or this section, except W. 

<I> Wheels used for internal wor il 
while within the work being ground: I 

, II> Mounted wheels. used in portabl I 
operations, 2 Inches and smaller In dlJJI! 11 
eter : and 11! 

lilil Types 16, 17. 18, 18R. and I • 
cones, plugs, and threaded hole pc,I', 
balls where the work offers protection. : 

c 2> Guard design. The safety i;uar 
shall cover the spindle end, nut. an, 1 

flange projections. The safety gua~ sllal r 
be mounted so as to maintain iJ?OPI 
allgnment with the wheel, and It ~ 
strength of the fastenings shall acc ~ 
the strength of the guard, except: i· 

<i> Safety guards on all operatllt 
where the work provides a suitable lllllf 
ure of protection to the operator, 1DA1b 
so constructed that the spindle end. ffll 
and outer flange are exposed; and woo 
the nature of the work is such as to III r 
tirely cover the side of the wheel. lb 
side covers of the guard may be omll It 

te~hF~e spindle end, nut, and oull 11t 
flange may be exposed on machines de : 
st~f :fa~~r:_bl;J:i~g machines ~ I· 
be equipped with flanges 1n accordalk f 
with paragraph <c> of this section. 

(4) Work rests. On offhand grtndlD 
machines, work res~ shall be wed t 
support the work. They shall be of riJI 
construction and designed to be adillll l 
able to compensate for wheel wear. Wt:t: \: 
rests shall be kept adjusted closely to th 
wheel with a maxlmwn opening of OD! 
eighth inch to prevent the work trom be 14 
Ing jammed between the wheel and Ibo • 
rest, which may cause wheel breablt • 
The work rest shall be securely clamllt • 
after each adjustment. The adJu.,tmlll i. 
shall not be made with the wheel 1D 111P' 11 
tton. , Iii 

(5) Excluded ma.chtnet;t. Nalun- t 
sandstone wheels and metal, woodlD, 
cloth, or paper discs, having a Jarer ti 1 
abrasive on the surface are not cofflt(! " 
by this section. 

(b) Guarding of abrasive wheel '"'• 'N 
chiner11-<l> CUp wheels. CUp wh!ti' ! 
(Types 6 and 11> shall be proteettd II! 

(i) Safety guards as speclfted In sub
paragraphs (1) through (10l of ~ 
para.graph; 

<U> Band type guards as specified ~ J 
subparagraph (11> of this paragrlJlll ;.a 
and __ _,,. 111, 

<1!1> Special "Revolving Cup GWII"' 911 which mount behind the wheel and t1111 G 
with It. They shall be made of s~_! I· 
other material with adequate strai1P'. 1 
and shall enclose the wheel sides up~ l!J 
from the b~k for one-third of the 11'11&" 
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~ '86. The mounting features shall 
om: n with all requirements of th1s 
,-j .. It is necessary to ma.tntain clear-
119 etween the wheel side a.nd the 
• This clearance shall not exceed 

ma teenth inch. 

exposure sbalJ begin at a point not less 
than 15• below the horizontal plane of 
the wheel spindle. <See Figures 0-12 
and0-13) 

O c;uard ezposure angle&. The maxi
ma •xpc.sure angles speclfled in sub-

• Aphs <3> through <8> of this para
~ shall not be exceeded. Visors or 
• 1ecessory equipment shal1 not be 
111111 ~d as a part of the gt13rd when 
aa ring . the gt13rd orenlng, unless 
• ~Ulpment bas strength equal to 

tM1 ' the gt13rd. 
• Bench and /fOOr ,tands. The an-

11111 exposure of the grinding wheel 
~ ery and sides for sa.fety guards . 
~ n machines known as bench and 
119! .ands should not exceed 90" or one

of the periphery. This exposure 
oegin at a point not more tha.n 
,ove the horizontal plane of the * spindle. <See Figures 0-6 and 0-7 

.,.. ubparagraph <9> or this para
!111 ) 

,tRE NO. 0-6 FIGURE NO. 0•7 

W ,ver the nature of the work re
<ill contact with the wheel below the 
- ,ntal plane of the spindle, the ex
pa , shall not exceed 125•. <See Figures 

ld0-9.) 

ff 
\ 
ct. 

--✓,...._..J.... _ _,.. 
IGt'RE NO. 0-8 FIGURE NO, 0-9 

cvundncal grinders. The maxi
angular exposure of the grinding 
periphery and sides for safety 

• la used on cylindrical gr1nd1ng ma-
• s shall not exceed 180•. This ex

' IJII e shall begin at a point not more 
• 65" above the horizontal plane of 

heel spindle. <See Figures 0-10 and 
11 and subparagraph <9> o! this 
• •rraph.) 

t i \\ 
~ ... 
l ~ :,,,. . . ✓ 

~ ... ~ .... I 

·--
--✓ . ~ 

et) . GCRE NO. 0-10 l"lGt"llE :-o. 0-11 

ii( Surface grinders and cutting-otl 
"- Ines. The maximum angular ex-

' OI ·• e of the grinding wheel periphel'Y· 
.,; • ddes !or safety guards used on cut!,. ta off machines and on surface grtnd
r: l• oachlnes which emplay the wheel 

,, f :Ill hery shall not exceed 150•. This -!It 

I 

I ,__--c -~-1 
I 

f--=-f--,:,--+-'.."" »·' j ·:·., ~--w\ I 

--:~ <>~ .,,.,_,._,}.., 
~~- "~ri £t lV 

FIGl:RE .NO. 0-12 FlG\Jlit NO. O•lJ 

<6> Swing fra.~ grinders. The ma.x1-
mum angular exposure of the grinding 
wheel periphery and sides for safety 
guards used on machines known as 
swing frame grinding machines shal1 not 
exceed 1so•, and the top h1'lf of the 
wheel shall be enclosed at all times. (See 
Plgure 0-14 and 0-15.) 

<7) Automatic snagging machines. The 
maximum angular exposure of the grind
ing wheel periphery and sides for safety 
guards used on grinders known as auto
matic snagging machines shall not ex
ceed 180• and the top half of the wheel 
sbaU be enclosed at all times. <See Fig
ures 0-14 and 0-15.> 

<8> Top orindtng. Where the work Is 
1,pplled to the wheel above the horizontal 
centerline, the exposure of the grinding 
wheel periphery shall be as small as pos
sible and shall not exceed ao•. <See Fig
ures 0-16 and 0-17.> 

---·- ·-

FlGUICE NO. 0-lo FIGURE NO. Q•l7 
(9) EXJ)OSUre a41ustm.ent. Safety 

guards of the types described in subpara
graphs <S> and <4> of this paragraph, 
where the operator stands in front o! 
the opening, sh all be constructed so that 
the peripheral protecting member can 
be adjusted to the constantly decreasing 
diameter of the wheel. The maximum 
angular exposure above the borlzontal 
plane of the wheel spindle as specified 1n 
subparagraphs (3) and (4> of this para
graph shall never be exceeded, and the 
distance between the wheel periphery 
and the adjustable tongue or the end o! 
the peripheral member at the top shall 
never exceed one-fourth inch. <See Fig
ures 0-18, 0-19, 0-20, 0-21, 0-22, and 
0-23.) 

<10) Material requtrements and min
imum dimensions. (1) See Figures 0-36 

and 0-37 and Table 0-9 for xninlmu111 
basic thickness of peripheral and side 
members for va.rtous types of safety 
guards and classes of service. 

CU) If operating speed does not exceed 
8,000 surface feet per minute cast iron 
safety guards, malleable ir.>n guards or 
other guards as described in subpara
graph (10) (ill) of this paragraph shall 
be used. 

(ill) Cast steel, or structural steel, 
safety guards as speclfled in Figures 0-
36 and 0-37 and Table 0-9 shall be used 
where operating speeds of wheels are 
faster than 8,000 surface feet per minute 
up to a maximum of 16,000 surface feet 
per minute. 

<iv> For cutting-off wheels 16 inches 
diameter and smaller and where speed 
does not exceed 16,000 surface feet per 
minute, cast iron or malleable iron safety 
guards as specified in Figures 0-36 and 
0-37, and in Table 0-9 shall be used. 

F IGURE NO. 0-18 FIGURE NO, 0-19 

CORRECT 
Showlnr adJuotablc tonl!'UC gh-lnl!' required angular 
prot«llon for all elzu ol whttl usod., 

...... 

FIGURE NO. 0-20 FIGURE NO, 0-21 
CORRECT 

Showinr movable ruard wlU. openlnc small tnourh to 
aivt r~•lred prol«llon {or llft!lllut slu whcd urd. 

FIGURE NO, 0•2:2 F!GURE NO. 0•23 
INCORRECT 

Showing monble ruard with ■lie of optnlns cornet 
for full elze whee but too lar,c for smaller whttla. 

<v> For cutting-off wheels larger than 
16 inches diameter and where speed d()('.'i 
not exceed 14,200 surface feet per min
ute, safety guards as specified in figures 
0-27 and 0-28, and in Table 0--1 shall be 
used. 

<vi> For thread grinding wheels not 
exceeding 1 Inch in thlckne.!.S cast Iron 
or nialleable iron safet)I guards ~ specl-

215(b)(10) 
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fled in Figures 0 -36 and 0-37, and In 
Table 0-9 shall be used. 

111 J Band type guards-general sperl
/ications. Band type guards shall con
form to the following general speci
fications: 

Ci> The bands shall be of steel plate 
c,r othe;: material of equal or greater 
st.ength. They sh'31l be continuous, the 
ends being either riveted, bolted, or 
welded together In such a manner as to 
leave the inside free from projections. 

<II I The inside diameter of the band 
shall not be more than 1 inch larger than 
the outside diameter of the wheel, and 
shall be mounted as nearly concentric 
with the wheel as practicable 

<iii> ThP. band shall be of suffkient 
width and its position kept so adjusted 
that at no time w!ll the wheel protrude 
beyond the edge of the band a distance 
greater than that indicated In Figure 
0-29 and m Table 0-2 or the wall thick
ness <W,. whichever is smaller. 

02> Guard design specifications. 
Abrasive wheel machinery guards shall 
meet the design specifications of the 
American NaUonal Standard Safety Code 
for the Use, Care, and Protection of 
Abrasive Wheels, ANSI B7.1-1970 This 
requirement shall not apply to natural 
sandstone wheels or metal, wooden, cloth, 
or paper discs, having a layer of abrasive 
on the surface. 

Cc> Flanges-< 1) General require
ments. All abrasive wheels shall be 
mounted between flanges which shill! not 
be less than one-third the diameter of 
the wheel. 

<1> Exceptions: 
<a> Mounted wheels. 
Cb> Portable wheels with threaded In

serts or projecting studs. 
cc) Abrasive discs <Inserted nut, In

serted washer and projecting stud type>. 
td> Plate mounted wheels. 
<e> Cylinders, cup, or segmental wheels 

that are mounted In chucks. 
(fl Types 27 and 28 wheels. 
<g> Certain internal wheels. 
Ch> Modified types 6 and 11 wheels 

<terrazzo>. 
co Cutting-off wheels, Types 1 and 

27A <see subdivisions <Ii> and Clil) of 
this subparagraph>. 

CID Type 1 cutting-off wheels are to be 
mounted between properly relieved 
flanges which have matching bearing 
surfaces. Such flanges shall be at least 
one-fourth the wheel diameter. 

<LID Type 27A cutting-off wheels are 
designed to be mounted by means of flat, 
not relieved, flanges having matching 
bearing surfaces and which may be less 
than one-third but shall not be less than 
one-fourth the wheel diameter. <See Fig
ure 0-24 for one such type of mounting.> 

tlv> There are three general types of 
flanges: 

<a> straight relif,ved flanges <see Fig
ure 0-32>; 

tbl straight unrelieved flanges (see 
Figure 0-30>; 

1c1 adaptor flanges <see Figures 0-33 
nnd 0-34>; 

<v> Regardless or flange type used, 
the wheel shall always be guarded. Blot-

215(b)(ll) 

ters shall be used ln accordance with 
subparagraph <6> of this paragraph 

flAT flAHGES;~t-, 

FIOURK NO. 0-2~ 
The T11pe .1?1A W heel i, mounte4 between fla t 
non--reliwed flange, of equal bearing 1111.r/ace,. 

(2)-Rcvokcd 

(3) Finish and balance. Flanges shall 
be dimensionally accurate and in good 
balance. There shall be no rough surfaces 
or sharp edges, 

(4) Uniformity of diameter. <1> Both 
flanges, of any type, between which a 
wheel 1s mounted, shall be of the same 
diameter and have equal bearing surface. 
Exceptions are set forth in th e remain
ing subdivisions of this subparagraph. 

<11> Type 27 and Type 28 wheels, be
cause of th elr shape and usage, require 
specially designed adaptors. The back 
flange shall extend beyond the central 
hub or raised portion and contact the 
wheel to counteract the side pressw·e on 
the wheel in use. The a daptor nut which 
1s )Ps.<; than the minimum one- third di
ameter of wheel fits in the depressed side 
of wneel to prevent interference In side 
grinding and serves to drive the wheel 
by i ts clamping force against the de
pressed portion of the back flange. Tbe 
variance in flange diameters, tne adaptor 
nut being less than one-third wheel di
ameter, and the use of side pressure in 
wheel operation limits the use to rein
forced organic bonded wheels. Mount..s 
which are afflxed to the wheel by the 
m anufacturer shall n ot be reused. Type 
27 and Type 28 wheels shall be used only 
with a safety ~rd located between 
wheel and operator during use. (See Fig
ure 0-24-A.) 

FIGURE JIIO. 0-24-A 

I CAllNO SUlfACE 

W IM·, y-· · >'I 

rao,nlY MOUN1[0 
PE 2T W.,H 

~ -'?is ~~.;::;,~. 

INC l UCT 
IMllOPUl Y MOUHJCO 

TY, E 11 WH£U 

f'n,e, 11 and 18 wltul,, becau,e o/ thelr ,!tape, 
require ,pecial/11 de,is,ntd adaptor,. 

<W> Modified Types 6 and 11 wbet1 i: 
(terrazzo> with tapered K dlroenu 

( 5 ) Reces, and undercut. cu s~ •· 
relieved flanges made accordini to Tull 
0-6 and Figure 0-32 shall be receued, ID 
lea.st one-sixteent h lnch on the aide um 1 
to the wheel for a distance as ~ °"' 
in Table 0-6. 4l 

<U> Straight flanges of the adai,turar e 
sleeve type (Table 0-7 and Figura0-31 m· 
and 0-34) shall be undercut 10 ua, llo1 

there will be no bearing on the lldel ct f , 
the wheel within one-eighth Incl: of lltr: 
arbor hole. 

(6) Blctter,. Cl) Blotters <comp~ 
washers> shall always be used bemc 14 
flanges and abrasive wheel surface! •~ 
insure uniform distribution or iw.t et 
pressure. <Sell paragraph Cd) CS> of Ill» e 
section.> 

Cll > Exception : 
,[)I . ' , 

<a> Mounted wheels. a• 
<b> Abrasive discs <lnserte<! nul tl- tr:: 

serted washer, and proJecttng stud type 
<c> Plate mounted wheels. 
<d> Cylinders, cups, or seg?lle.lla. 

wheels that are mounted ln chucks. 
<e> Types 27 and 28 wheels. 
<f> Certain Type 1 a.nd Type 27A I• 

Ung-olJ wheels. 
Cg> Certain Internal wheels 
<h > Type 4 tapered wheels. 
Ci> Diamond wheels, except cena:.i 

• 
0 
II,; 

vitrified diamond wheels. At 
Cj) Modified Types 6 and 11 rl.et '1.'.; 

( terrazzo>-blotters applied flat side ol 
wheel only. I 

t 7) Driving flange. The driving flAllll It , 
shall be securely fastened to the !ptnd!I 
and the bearing surface shall run ~ 
When more than one ,~·heel Is mountcl 
between a single set of flanges. wbte 
may be cemented together or separa:rJ 
by specially designed spacers. Spa, , l 
shall be equal in diameter to the moui .... 
Ing flanges and have equal beann~ si; • 

faces. <See paragraph Cd) <6> ot tt;;J ., , 
section.> , ~ 

< 8 > Dimensions. < I) Tables 0-4 111: 
0-6 and Figures 0-30 and o-3~ s!K t.: 
minimum dimensions for strai:rlit rt 
lleved and unrelieved flanges for u,e 'Ii' 
wheels with small holes that. flt d11'fC 
on the machine spindle. Dimensions 
such flanges shall never be le~s Lh r, ... 
dicated and should be greater die: 
practicable. 

<ii> Table 0-5, and Table 0-7 an6 
Figures 0-31. 0-33, 0-34 show muurn 
dimensions for straight adaptor tlalWl 
for use with wheels having holes lalltl 
than the spindle. Dimensions .>f •• 
adP.ptor flanges shall never be Jess ~1.1 
indicated and should be greater w .. i:i 
practicable. 

Clii) Table 0-8 and Figure ()-35 sllOY 
minimum dimensions for straight flallfll 
t.hRt are an Integral part of wheel sl, • 
which are frequently used on precL\ ~ 
grinding machines. Dimensions of SU 
flanges shall never be less than lnd1cat 
and should be greater where pract:,t~ 

<9> Repairs and maintenance 
flanges shall be maintained In good c:· 
dltion. When the bearing surfaces · 
co'lle worn. warped. sprun'C. or d11m,,.~ 
they should be trued or refaced \ 
1efacing or truing, care shall be excr 

• 
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• mre that proper relief r.nd rl
nalntained as specified In sub-
1s <2> and <5> of this para

\JIII d they shall be replaced when 
• 1ot conform to these subpara:

pa nd Table 0-4, Figure ~30, 
~ 5. Figure 0-31, Table 0-6. Fig

GIi . and Table 0-8, Figure ~35. 
a :o observe these rules might 

~sslve flange pressure around 
Ill of the wheel. This is especially 
• heel-sleeve or adaptor flanges. 

1 ,unting-0) Inspection. Im
:11811 before mounting, all wheels 
ll■ losely Inspected and sounded by 

(ring test) to make sure they 
• been damaged in transit, stor

,a .herwtse. The spindle speed of 
ta 1ine shall be checked before 

J of the wheel to be certain that 
;ec t exceed the mRXimum operat
iJl:I marked on the wheel. Wheels 
c , tapped gently with a light 
~ he implement, such as the ban
-~ 1crewdrlver for light wheels, or 

a, mallet for heavier wheels. If 
a, 1d cracked <dead), they shall 

J& ed. This is known as the "Ring 
t · .... 
l 1 .eels must be dry and free from 

m when applying the ring test, 
the sound will be deadened. 

hie I also be noted that organic 
de heels do not emit the same clear 

ing as do vitrified and silicate 

••• -·· - ..... 
XO. 0-25 l'l!:l' RF. )(0. 0-26 

Cii) "Tap" wheels about 45° each side 
of the vertical centerline and about 1 
or 2 inches from the periphery as indi
cated by the spots In Figure ~25 and 
Figure ~26. Then rotate the wheel 45° 
and repeat the test. A sound and un
dam!lged wheel will give a clear metallic 
tone. If cracked, there will be a dead 
sound and not a clear "ring." 

(2) Arbor size. Grinding wheels shall 
fit freely on the spindle and remain free 
under all grinding conditions. A con
trolled clearance between the wheel hole 
and the machine spindle <or wheel sleeves 
or adaptors> is essential to avoid exces
sive pressure from mounting and spindle 
expansion. To accomplish. thi.s, the ma
chine spindle shall be made to nominal 
<standard> size plus zero minus .002 Inch, 
and the wheel hole shall be made suit
ably oversi.2.e to assw·e safety clearance 
under the conditions of operating heat 
and pressure. 

<3> Surface condition. All oontact sur
faces of wheels, blotters and flanges 
shall be flat and free of foreign matter. 

<4> Bushing. When a bushing is used 
In the wheel hole It shall not exceed the 
width of the wheel and shall not con
t!lct the flanges. 

<5> Blotters. When blotters or flange 
facings of compressible material are re
quired. they shall cover entire contact 
area of wheel flanges. Hl11;hlv compres
fible materlal such as blotting paper as 

)( 

I 
X 

~ 
FIGURE NO. 0-21 

norm"llY used :>hould not exceed .025 inch 
In thickness. If material of lower com
pressibility is used, greater thickness 
may be necessary. Blotters need not be 
used with the following types of wheels: 

Ci> Mounted wheels. 
(ii) Abrasive discs (Inserted nut, In

serted washer, and projecting-stud type). 
(Iii) Plate mounted wheels. 
Clv) Cylinders, cups, or segmental 

wheels that are mo\lllted In chucks. 
<v> Types 27 and 28 wheels. 
<vi) Certain Type 1 and Type 27A 

cutting-on: wheels. 
<vii) Certain internal wheels. 
(viii) Type 4 tapered wheels. 

<Ix> Diamond wheels, except certain 
vi trifled diamond wheels. 

(6) Multiple wheel mounting. When 
more than one wheel is mounted between 
a single set of flanges, wheels may be 
cemented together or separated by spe
cially designed spacers. Spacers shall be 
equal In diameter to the mounting 
flanges and have equal bearing surfaces. 
When mounting wheels which have not 
been cemented together, or ones which 
do not utilize separating spacers, care 
must be exercised to use wheels specially 
manufactured for that purpose. 

(7) Replacing safety guard. After 
mounting a wheel, care should be taken 
to see that the safety guard is properly 
positioned before starting the wheel. 

Jf 

FIG URE NO. 0-28 

215(d)m 
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TtWl:9 ~1-MINDIVK Btsro TmclDra8 l'OB PDIPIIDAL AND SmJ! MJ:MBDS l'OB SAJ'ETY Ovillll 
Uno WITH OUlllhu-OJ'J' VITHBI-8 

Cutting off wheel diameters 
Material used Maximum 

in construction thickness of 6 to 11 Over 11 Over 20 Over 30 Over 48 
of,uard cutting off wheel 

Speed not to 
exceed Inches to 20 Inches to 30 inches to 48 lncbes to 72 Inches 

Structural steel 
(nun. tenslle 
strew'tb 60,000 
p.a.l. 

A B A B A B A B 

½ inch or }es., ___ 14,200 SFPM ____ J.fo ½o a32 }32 ¾ ¾ ~fo ,10 

½ inch or less __ • 16,000 SFPM .... ~32 ¾ ¾ ¾ ~io Ya ¾ ~ o 

T AISLB 0--2-EXPOSVU.: VUS17B WBDJ. 
THICKNESS 

011eroll thtokneu M aztmum erposure 

ar;::::;'.=::::t====~r' 
- ► r 

DUH .... t lON . NOT TO c a e&.10 1/ , • 

FIG URE NO. 0-29 

----, .... .iv•T"~e..& 

o/ 10heel (T) o/ 10heel (C) 
(inch.el ) ( inch.ea ) 

½ ----------------------- ¼ 
1 ------------- ---- .------ ½ 
2 - - ------ ---------------- * 
3 ------------- --------- - - 1 
• ------------ ----- ------- 1 ½ 6 and over ________________ 2 

TABLE O-3-O0IDS ,oa Coa,au omoN IIT flA>'D Tns O1'AIIP9 

(Mat1mum Wbeel Speed 7,000 SPPM) 

MlnJmum matertal 
sped11catlon, Diameter of ,rbeel 

111(}1(1 

) llolmum 
thickness 
of bend A 

,~w 

Minimum 
dlame1er 
or rfv•ls 

l ~Ae, 
H ot rolled ,tee! SAE 1008 ••••.• Undu 8 •••. ••••.••••• a· t· 8 to 24 .••••••••••• •.••• 

Onr U to 80 .. •••••••• ~ 

~ i 
i--------•------

FIGURB NO. 0 •30 

Dri'ft"I ~•I • Htt&Ntl C. qia4le / •r •H .._,,. Oil ,.rt.Il l 
wAc,/1 wi,.. tAna4tcf i....,-u .r ~J•eti•I ,w,. 

Mwmum 
distance between 
cen ters of rtvels 

/~eAII 
Ji 

I o, 

A B 

¾ ¼ 

~ie ¼ 

215(d)(7) 

1 



SUBPART 0-MACHINERY AND MACHINE GUARDING 

TJ.BL.I: 0-4-Mll,"UIU!ol Dni:~SIOIIS r<'IB ST!U.IGRT 
Us~£D Fu.NOES TOR WB!:r;t.5 wna TBIU:AOBO 
b:anTS OB P&OJKCTIIIO STUDS 

A 
., T 

DlomeUrol Minimum outside Minimum ., ... dwlleter of n..nce thickness . ...... 
'""" '""" '""" ' ¼ ~ ' ' ' ' "' • '" ·~ ' "' ' ' 

• Non: &lust be La,v enough to e,;utnd ~yond the 
bushinr. Wh= tlf'Olll! ""ehor or cupbllelr bushing al"$ 
used, U1is fool.note docs not apply. 

• • 0 . I --
FIGURE NO. 0-31 

rABLE 0-6-MINIMUll DrvtNSIONS roa 8TBAIGUT ADAPTOR FW.NOE-fOB ORGANIC BONDID WBBJCt.8 Ovra lU 
INCRJCS Twcx I 

' 

B D E 

Wheel diameter Wheel Mhtlmum Minimum Minimum 
ho! (diameter Oange thlckne:'l."I or thickness of 

dlametar flange at bore flange at edge 
or undercut 

lndlu lndlu Inch<• Inche, 
.2 to 1, ____________________________ • 6 ½ 

• 7 ½ 
6 8 ½ 

[.arg('r than 14 to 18 .•.•••• •.•..••• • • 6 ti • 7 I • 8 
7 • 8 10 

Larlter than 18 to 2' ..•••.•...•••••• 6 8 1 
7 • 1 
8 10 1 

10 12 1 
12 1, 1 

[,,arger than 24 to 30 •..•.. ••••••...• 12 16 1 
Larger than 30 to 36 ••.•. _______ •••• 12 16 1¾ 

1 For wheels under l~( Inches thick F dimension shall not exceed 40 percent o( wheel thickness. 

FIGURE NO• 0-]2 
Dri•i•I /IUf< o<<H'<<f lo •P'"d/<. 

F• 

(D-E) 
minlmmn 
thickness 

lnchll 
½ 
½ 
½ 

a 
½ 

a 
~ 
a 

207 
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TABLE 0-6-MtNlllUII DntENSIONS fOR STR,\I0HT RELIEVED FLANGES 

Al B C D E 

.Minimum Radlol width of beoring surrnce Minimum Minimum 
Diameter outside thickness thickness of 
of wheel dinmeter of Min imum Moxhnum of nnnge flange at edge 

flanges at bore of r ecess 

Inchtl Inrho Inchu Inchtl Inch ta Inchtl 
!. ... . ...... J4 Ha ~· Ha }ia 
2 •••.••• . .•• ~. }8 :Ji a Ue ➔s, 
3 ........... 1 Hi ~ia ~Si 
4 ........... H{i Hi ~h th ~, 
5 .... .. ........ l~i ~ia H }i }s 
6 •.......• . . 2 h }1 ~, ~a 
7 .•.•.•....• 2}2 }l h Jfl ~ie 
8 ......... . . 3 }i }~ ~, tfa 
10 .......... 3}i ~ia ~f, ~, }i 
12 .......... 4 ~ta ~ .. }i ~e 
14 ..•••.• . . 4}1 J11 ~. H ~ie 
16 ........ . . 5H }1 1 H ~a 
18 .......... 6 }~ 1 ~, ~II 

20 ········· 7 ~, IH ~, ~, 
22 ••••.....• 7h ;(! }}4 ~- '½a 
24 .......... 8 Ji l}◄ ~, '½a 
26 ..•..•.•.. 8}i ~l l}. H }i 
28 . . .•..•... 10 ~" I ~1 ~. }i 
30 ... ... .... 10 ~- lh ¾ s· , 11 
36 ..••••..•• 12 1 2 ~fl Ji 
42 . ••.••.... 14 1 2 ~fl ¾ 
48 ... ....... 16 l~i 2 1 }ll 1 
60 .. . ....... 20 ni 2 l h l}' 
72 ...•••••.• 24 lH 2h 1~, l }i 

1 Flanges for wheels under 2 inches diameter may be unrelieved nnd shall be malntoined flat and true. 

t-
• j I' 

~ <. ~-1 
' • ' .,~ 

In_ ·" 
Corner l'nducut 

8 

\ 
\. 

, 
Blotters 

FICt:RE NO. 0-34 
!IJultiple Screw Mounting 

D,·ivi1111 ffo11!Jt stcio·td to spi11dlt. 

I 

TAB1.E 0-7-MtNIMUU O UIESS10l-lS FOR STRAIGIIT FLAS0ES- FOR MECUA!-IICAL ORIN DE M 12,500 S.F.P.M. TO 16,500 
S.F.P.M. 1 

Wheel 
dinmcter 

20 
20 
21 
30 
36 

Wheel holo 
diameter 

6 
8 

12 
12 
12 

B Minimum 
flonge 

diameter 

8 
10 
15 
15 
15 

D :\llnlmum 
thlcknc--s or 

nonge at bo1 e 

E :\llnimum 
1hick11c,-., ol 

Ooni:l' ut t>tlge 
of untlc1cut 

F : (D-F.l 
minimum 
thlck11l'~, 

h 
}t 

1 
1 
1 

1 Flnni:c~ ~hnll bl' or ~tt>el, qualllv SAE 10~0 or coulvah•nt, ni1nc-al<'tl ploh•. h,•nt ln•al<'d to n. 25-30. 
• For whcl'i<; under 11• Inch thick F <lhn<'nslon sholl uot elCC<'l.'d ·lO Pl't<.'l'lll of whct>l thicln1Pss. 

215(d)(7) 

I 
Blotters Corner Undercut 

FIGURE NO. 0•35 
Drit•i1111 /!n1111t $ttlll'td I<> api11dlt. 

• 
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TABLE O-8-Mtl'ilMUM DUtESSIOl\S FOR STRAIGHT FLA::-IGES USED AS WHEEL SLEEVES FOR PRECISION GRISOlNO 
ONLY 

Wheel diameter 

Inchu 
12 to 14 ........................... . 
Larger than 14 to 20 ••..........•..• 

Larger than 20 to 30 .••.....••.•.•.• 

Larger than 30 to 42 •••••.•.....•... 

Larg<'r than 42 to 60 .•.•......•..... 

Wheel 
hole 1.liamet.er 

Inche, 
5 
5 
6 
8 

10 
12 
8 

10 
12 
16 
\2 
16 
18 
20 
16 
20 
24 

B D E 

Minimum outside Minimum thickness Minhnun1 thickness 
diameter of of flange of flange at edge 

flange at bore of undercut 

Inche1 lnchtl lnchu 
7 ~1 }ie 
7 ;fl ¾e 
8 ~fl ¾e 

10 ~fl ¾e 
11~2 ~fl }le 
13~1 ~· ¾e 
10 ~ ~? 
11½ ~~ 
13Vi ~, ~1 
17~~ ~, ~2 
13~1 ¾ ~1 
17~¼ ~, ~~ 
19~i ~, ~i 
21~1 ~, ~1 
20 1 ~, 
24 1 ~, 
29 1~ ¼ 

NOTE: Th<'l-8 Oan~<'S mny be clamped together by mennsof n central nut, or by a series of bolts or some other equiva
lent means or ru.~tenmg. For hole sizes smaller than shown in this tnblo, usu table 12. 

X 

)( 

FIGURE NO. 0-36 

A:r,phtrral prol«IUV 
m,ml>,, 

J«lior> X·X 

X 

A 

J( 

FIGURE NO. 0-37 

215(d)(7) 
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TABLE 0-9-MlNU(UK BASIC TIDC}{NE8SES or PERlJ'H.&RAL AND SIDE MEKBER8 rOR SAFETY GUARDS 

Material used ln 
construction of 

guard 

Grinding wheel diameters 
Maxlmum-------------------------------
thickness 3 to 6 Over 6 to Over 12 to Over 16 to Over 20 to Over 24 to Over 30to 

of grinding Inches 12 lnches 16 Inches 20 Inches 24 Inches 30 Inches 48 lnchel 
wheel -

Material satts-
factory I for 
s~upto 
8,000SFPM. 

Cast iron 
(min. tensile 
strength 
20,000 p.s.l.) 
Class 20. 

Material sat.ts-
factory I for 
speeds up to 
9,000 SFPM. 

Malleable iron 
(min. tensile 
strength 
60,000 p.s,t.) 
Grade 32610. 

Materials satis
factory I for 
speeds up to 
16,000 SFPM. 

Steel castings 
{min tensile 
strength 
60,000 p.s.l.) 
GradeV~ 
30. 

StTuctural 
steel (min. 
tensile 
strength 
60,000 p.s.l.). 

]nchtl 
2 • 6 
8 

10 
16 
20 

2 • 6 
8 

10 
16 
20 

2 • 6 
8 

10 
16 
20 

2 • 6 
8 

10 
16 
20 

A B A B A B 

]ndtt• 
½ ¾ 

~ ~ 
¼ ¾ 
¼ ¾ 

l¾ 1 

A B 

lnchu 
¾ ½ 
¾ ¾ 

1 ¾ 
l ¾ 
l ¾ 
l¼ 1 
1ij 1¾ 

A 

¾ 
¾ 
¼ 
Ji 
¼ 

l 
1 

B 

¼ 
¼ 

1 
1 
1 
1¾ 
1_¾ 

B A B 

lndul 
l¼ 1 
1~ 1 
1½ lij 
1½ lij 
1½ lij 
1¾ 1¾ 
2 lH 

1 The recommendations Usted ln the above table are guides ror the conditions stated. Other material, designs or 
dimensions affording equal or superior protection are also acceptable. 

§ 1910.216 Mills and calenders in the 
rubber and pla~tics industries. 

Ca) General requtrem.enu-<l> New 
installations. All new installations on or 
after August 31, 1971, shall be in con
formity with this section. 

<2> Existing frutallations. All existing 
plant Installations or equipment con
tracted for prior to August 31, 1971 shall 
comply with thl.s sectlon. ' 

<3> AuxtUar11 equipment. Mechanical 
and electrical equipment and auxlllaries 
shall be Installed in accordance with this 
section and Subpart S of this part. 

(4> Mill roll height!. All new mill In
stallations shall be Installed so that the 
top of the operating rolls Is not less tban 
50 Inches above the level on which the 
operator stands, lrrespectlv~ of tbe size 
of the mill. This distance shall apply to 
the actual working level, whether it be 
at the general floor level, ui a pit, or on a 
platform. 

216(a)(l) 

Cb> Mtll sa/et11 controls-< t ) Sa/et11 
trip control. A safety trip control shall 
be provided in front and In back of each 
mill. It shall be accessible and shall op
erate readily on contact. The safety 
trip control shall be one of the follow
Ing types or a combination thereof: 

Cl) Pressure-sensitive body bars. In
stalled at front and back of each mill 
having a 46-lnch roll height or over. 
These bars shall operate readily by pres
sure of the mill operator's bod.Y. Pressure
sensitive bod.Y bars should be installed 
on new equipment. 

<11> Safet11 triprod. Installed in the 
front and In tbe back or each mill and 
located within 2 Inches of a vertical plane 
tangent to the front and rear rolls. The 
top rods shall be not more than 72 Inches 
above the level on which the operator 
stands. The trlprods shall be accessible 
and shall operate readily whether the 
rods are pushed or pulled. 

<lll> Sa/et11 tripwire cable or u,ltt 
ter cord. Installed In the front and• 
back of each mill and located 
Inches of a vertical plane tangen& 
front and rear rolls. The cables 
be more than 72 Inches above the 
which the operator stands. The 
cable or wire center cord shall 
readlly whether cable or cord ts 
or pulled. 

<2) Fized uuards. A ftxed bar a 
front and one across the back of UII 
approximately 40 Inches verticall1 
the working level and 20 Inches 
tally from the crown face of UII 
should be used where they are ap 

<3> Auxilia1'1f eqUipment. All • 
equipment such as mill divider, 
bars, spray pipes. feed conveyorl. 
knives, etc., shall be located In 
manner as to avoid Interference 
access to and operation of safety 

t .. 
i I); 

a 
Cf 
ec 
11 
t 

~ ti 
bt 
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~ nder safety cont rols-Cl> 
i . face. A safety triprod. cable, 
• mter cord shall be provided 
e 1 pair of in-running rolls ex-

e length of the face of the 
. t iall be readily accessible and 

1ether pushed or pulled. The 
t ping devices shall be located 

. ch of the operator and the 

(g) Alarm. Where an exposure is 
created by the operation, and the opera
tors are not within sight or hearing of 
other employees, a suitable alarm device 
should be provided so that assistance will 
be available in case of accidents . 

§ 1910.217 Mech on it-11! po-.<'r prrs~es. 
(a) General requirements. (1)-(3)-Revoked . 

S •ty trip, side. On both sides of 
le er and near each end of the 

· roll, there shall be a cable or 
Ell r cord connected to the safety 

:1 lines should be not more than 
rom the faces of the respective 

n ot less than 2 inches from the 
1..1\'!. •ame. They should be anchored 

fJ 1e not more than 6 inches from 
or operator's platform. They 

>i ate readily when pushed or 

I tection by location-CD Mills . 
re' . 1ill is so installed that persons 

· ·mally reach through, over, mi
,:, )und to come in contact with 

• 1 te or be caught between a roll 
'I !jacent object. then , provided 

·t~ ~nts are made a fixed part of a 
I I control devices listed in para-

11'1 , of this section shall not apply. 
1 < enders. Where a calender ls so 

It! ,hat persons cannot normallY 
t ti ,ugh, over. under, or around to 
" 1 ontact with the roll bite or be 
• tween a roll and an adjacent 
~ ' ?n, provided such elements are 
It e xed part of a calender, safety 
1.rMl ?vices listed In paragraph Cc> 
his :tion shall not apply. 
e '. p and emergency switches.· All 
1 ,n fillergency switches shall not be 
ll E!l tomatlcallY resetting' type, but 

n ure manual resetting. 

I ~ pping limits-Cl> Determina-
ol stance of travel. All measure

n .3 m.llls and calenders shall be 
,r. · .h the rolls running empty at 
:idm I operating speed. Stopping d!s
.!1'3 lall be expressed in inches of 
aqt ravel of the roll from the in-

nt 1 emergency stopping device ls 
U.L\( 
2 · l,rpping limits for mills. All mills 
~ ~• ve of the size of the rolls or 

, angement (Individually or 
us;. .. wen ) shall be stopped within a 
.,fM as measured in inches of sur-
- tlr el, not greater than 1 ½ percent 

,it rlpheral no-load :;urface speeds 
th4' specUve rolls as determined In 
t pit ninute. 
• 1 • opping limits for calenders. (I) 

al ders, Irrespective of size of the 
<a: '1eir configuration. shall be stop

.1 tin a distance. as measured in 
t.e1 surface travel, not greater than 
~ ent of the peripheral no-load 

tao peeds of the respective calender 
Ji, t determined In feet per minute. 

J , 'here speeds above 250 feet per 
r. n I as measured on the surface of 
·•e : roll are used, stopping distances 
~ mo than 1 ¾ percent are permissible. 
~ch. ipplng distances shall be subject 
~ •n ,eerlng determination. 

( 4 > Reconstruction and modification. 
It shall be the responsibility of any per
son reconstructing, or modifying a me
rhanical power press to do so In accord
ance with paragraph <b> of this section. 

<5> Excluded machines. Press brakes. 
hydraulic and pneumatic power presses. 
bulldozers. hot bending and hot metal 
presses. forging presses and hammers. 
riveting machines and similar types of 
fastener applicators are excluded from 
the requirements of this section. 

Cb > Mechanical power press guarding 
and construction, uenera.l-O> Hazards 
to personnel associated with broken or 
falling machine components. Machin~ 
components shall be designed, secured. 
or covered to minimize hazards caused 
by breakage, or loosening and falling or 
release of mechanical energy <I.e. broken 
springs>. 

<2) Brakes.-Frictlon brakes provided 
for stopping or holding a slide movement 
sh~.n be ini1erently self-engaging by re
quiring power or force from an external 
11ource to cause disengagement. Brake 
capacity shall be sufficient to stop the 
motion of the slide quickly and capable 
of holding the slide and Its attachments 
at, any point In its travel. 

[§1910 . 217(b)(2) amended at 
38 F . R. June 21 , 1973 . ] 

<3> Machines using full revolution 
positive clutches. <i> Machines using full 
revolution clutches shall incorporate a 
single-stroke rr.echanlsm. 

CU) If the single-stroke mechanism Is 
dependent upon spring action, the 
sprlng<s> shall be of the compression 
type, operating on a rod or guided within 
a hole or tube, and designed to p:,event 
interleaving of the spring coils In event 
of breakage. 

C4J Foot pedals <treadle>. (I) The 
pedal mechanism shall be protected to 
prevent unintended operation from fall
In g or movln.g objects or by accidental 
stepping onto the pedal. 

<Ii > A pad with a nonslip contact area 
shall be firmly attached to the pedal. 

<iii) The pedal return sprlng<s> shall 
be of the compression type. operating 
on a rod or guided within a hole or tube. 
or designed to prevent Interleaving of 
spring coils in event of breakage. 

<Iv> If pedal counterweights are pro
vided. the. path of the travel of the 
weight shall be enclosed. 

< 51 1/and operated /eiers. Ii l Hand
lever-operatcd power presses shall be 
equloped with a spring latch on the op
erating lever to prevent premature or 
acridental tripping. 

<iil The operating levers on hand
tripped pres.~es .having more than one 
operating station shall be interlocked to 
prevent the tripping of the press except 
by the "concurrent" use of all lever,5. 

16) Two-hand trip . (il A two-hand 
trip shall have the individual operator·s 
hand controls protected against unin
tentional overation and have the Individ
ual operator's hand controls arranged by 
design and construction and/ or separa
tion to requlre the use of both hands to 
tr1p the press and use a control arrange
ment requiring concurrent operation or 
the ind1vidual operator's hand controls. 

<II> Two-hand trip systems on full 
revolution clutch machines shall Incor
porate an antlrepeat feature. 

<iii) If two-hand trip systems are 
used on multiple operator presses, each 
operator shall have a separate set of 
controls. 

(7) Machines using part revolution 
clutches. ()) The clutch shall release and 
the brake shall be applied when the ex
ternal clutch engaging means ls re
moved. deactivated'. or deenerglzed. 

<II> A red color stop control shall be 
provided with the clutch/brake control 
system. Momentary operation of the 
stop control shall lmmed1ately deactivate 
the clutch and apply the brake. The stop 
control shall override any other control, 
and reactuatlon or the clutch shall re
quire use of the operating <tripping) 
means which has been selected. 

<iii> A means of selecting Off, "Inch." 
Single Stroke. and Continuous (when the 
continuous function Is furnished) shall 
be supplied with the clutch/brake control 
to select tvpe of operation of the press. 
Fixing of selection shall be by means 
capable of supervision by the employer. 

Clv> The "Inch" operating means shall 
be designed to prevent expOOUre of the 
workers hands within the Point of op
erat!on by : 

<a> Requiring the concurTent use of 
both hands to actuate the clutch. or 

<b> Being a single control protected 
against accidental actuation and so lo
cated that the worker cannot reach into 
the point of operation while operatng 
the single control. 

<v> Two-hand controls for single 
stroke shall conform to the foitowtng 
req ul remen ts: 

1a) Each hand control shall be pro
tecLed against unintended Ol"eratlon and 
arranged by deslr.m. construction. and/ or 
separation so that the concurrent use of 
both h11nds Is required to trio the P"ess. 

<b) The control system shall -be de
sir.med to permit an adjustment which 
will require concurrent pressure from 
both hands during the die closing portion 
of the stroke. 

<c> The control system shall Incor
porate an antirepcat feature. 

<d> The control systems shall be de- · 
sivned to require release or all oPerators' 
hand controls before an interrupted 
stroke can be resumed. This requlrement 
pertains only to those slna-'e-stroke. two-• 

217(b)(7) 
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hand controls manuractured and in
stalled on or after August 31 . 1971. 

<vi> [Reserved! 
<vii> Controls for more than one op

erating station shall t-e designed to be 
activated and deactivated In complete 
sets of two operator's hand controls per 
operating station by means capable or 
being supervised by the employer. The 
clutch / brake con trol system shall be de
signed and constructed to prevent actu
ation of the clutch if all operating sta
tions are bypassed. 
<vii!> Those clutch/ brake control sys

tems which contain both single and con
tinuous functions shall be designed so 
that completion of con tinuous circuits 
may be supervised by the employer. The 
Initiation of continuous run shall require 
a prior action or decision by the operator 
In addition to the selection of Continuous 
on the stroking selector, before actuation 
of the operating means will resul t in con
tlnu?us stroking. 

<lx> If foot control is provided, the 
selection method between hand and foot 
control shall be separate from the strok
ing selector and shall be designed so that 
the selection may be supervised by the 
employer. 

Cx) Foot operated tripping controls. l! 
used, shall be protected so as to prevent 
operation from falling or moving objects, 
or from Wlintended operation by acci
dental stepping onto the foot control. 

(xi> The control of air-clutch ma
chines shall be designed to prevent a 
significant Increase in the normal s top
ping time due to a fa' lure within the 
operating valve mechanism, and to in
hibit further operation l! such failure 
does occur. Til1s requirement shall apply 
only to those clutch/ brake air-valve con
trols manufactured and installed on or 
after August 31, 1971, but shall not apply 
to machines intended only for continu
ous, automatic feeding appl\catlons: 

( xii) The clutch/ brake control shall 
Incorporate an automatic means to pre
vent lnltlatlon or continued actlvatlon of 
the Single Stroke or Continuous func
tions unless the press drive motor is en
ergized and in the forward direction. 

<xlll> The clutch/ brake control shall 
automatically deactivate in event of fail 
ure of the power or pressure supply for 
the clutch engaging means. Reactivation 
of the clutch shall require restoration of 
normal supply and the use of the tripping 
mechanism Cs). 

<xiv> The clutch/ brake control shlU. 
automatically deactivate in event of faU
u.re of the counterbalance<s> air supply. 
Reactivation of the clutch shall require 
restoration of normal air supply and use 
or the tripping mechanism<s> . 

<xv) Selection of bar operation shall 
be by means capable of being supervised 
by the employer. A separate pushbutton 
shall be employed to actJvate the clutch, 
and the clutch shall be acUvated only l! 
the driver motor is deenerglzed. 

<8> Electrical. <l> A main power dis
connect switch capable of being locked 
only In the Off position shall be provided 
with every power press control system. 
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(11) The motor start button shall be 
protected against accidental operation . 

<ill> All mechanlcal power press con
trols shall incorporate a type of drive 
motor starter that will disconnect the 
drive motor from the power &0urce in 
event of control voltage or power source 
failure, and require operation of the 
motor start button to restart the motor 
when voltage conditions a.re restored to 
normal. 

<tv> All a .c. control circuits and &0le
nold valve colls shall be powered by not 
more than a nomJ.nal 240-volt d.c. supply 
obtained from a. transformer wtth an iso
lated secondary. Higher voltag-~ th.at 
may be necessary for operation of 
naachine or control mechanisms shall be 
il>Olated from any control mechanism 
handled by the operator. but motor 
starters with Integral Start-Stop buttons 
may utlll1,e line voltage control All d.c 
control circuits shall be powered by not 
more than a nominal 240-volt c\.c •upply 
Isolated from any higher voltages 

< v> All clutch/brake control electrical 
circuits shall be protected against the 
possibility or an accidental ground in the 
control circuit causing false operation of 
the press. 

control system shall be construcc.-.4 
that a failure within the system doo, 
prevent the normal stopping action fr 
being applted to the press when requlr 
but does prevent initiation of a succea 
stroke untU the !allure Is corrccttd 1 
failure shall be detectable by a aim 
test , or indicated by the control s,w 
This requirement does not apply to 1h 
elements of the control system wh 
have no effect on the protecUon aga.t 
point of operation Injuries. 

<lU Brake s11st em monitorini,. wt 
required by paragraph <c> <5l of thls 111 
tlon , the brake monitor shall meet 1 
following requirements: 

<J> Be so constructed as to &utom: 
lcally prevent the a.ctlvatlon of a succ 
slve s troke if the stopping time or bn 
Ing distance deteriorates to a point wht 
the safety distance being utlllud c11• 
not meet the requirements set forth 
paragraph <c> <3> CUD <e> or <c> tJl!v 
Cc> of this section. The brake monl 
used with the Type B gate or mova 
barrier device shall be Installed In 11 nu t 
ner to detect sllde top-stop overrun a: 
ycnd the normal limit reasonably esll ~ 
IJshed by the employer. Iii 

<II> Be installed on a press su 
that It indicates when the performu It 

'vi l Electrical clutch/ brake con trol of the braking system bas deterton 
circuits shall Incorporate features to to the extent described In rarJgra 
minimize the possibility of an unintended <b ) (14.) (1) of this section ; and 
st roke In the event of the !allu re of a con-
trol component to !unction properly, In- [ §1910 . 217(b) (14)(ii ) amer.-
cludlng relays, limit switches, and static <led at 40 F . R. 3982 on Jan. 
output circuits. J \o 

<9> Slide counter balance svstemi. rt> ary 27 , 1975 • t 
Spring counterbalance systems when <W> Be constructed and lnstaUed Ill 
used shall Incorporate means to ret..'\in manner to monitor brake system pe 
system parts lo event of breakage. formance on ea.ch stroke. 

<11> Spring counterbalances when used II 
shall havethecapab!Utytohold the slide [ §1910 . 217(b) ( l3) a nd (b)(l r 
and its attachments at mtdstroke, added at 39 F . R 41841 o 
without brake applied. • ' II 

UU) Air counterbalance cylinders December 3 , 1974 . ] 1p, 
she.II Incorporate means to retain the r: 
piston and rod in case of b e k <c> Safeguarding the point of o,,trl 
loosening re a.ge or tfcm-( U General requirement,. 111 

<Iv> ~ counterbalance cylinders shall be the responslbllity of the en IU 
shall have adequate capability to hold plo~er to provide &nd Insure }he usa& 
the slide and Its attachments at any of point of operation guards or Pl'II 
point In stroke. without brake applied. erly applied and adjusted point of operl 

<v> Air counterbalance cyllndPrs shall Uon devtcea on every operation pea In 
incorporate means to prevent failure of formed on a mechanical power pra 1 
capability <sudden loss of pressure> tn Bee Table 0-lO. • 
event of air supply failure. CU> The requirement of subdlvtJIO J 

(I > of this subparagraph shall not alJIII 'll 
when the point of operation openllll I 1 
one-fourth Inch <>r less. See Table 0-11 11 

<10> Air cont,olllng equipment. AJr 
controlling equipment shall be protected 
against foreign material and water en
tering the pneumatic 6YStem ot the 
press. A means of aJr lubrication shall 
be provtded when needed. 

C 11 , H1,1draullc equipment. The maxi
mum anticipated worlcing pressures In 
any hydraulic system on a mechanical 
power press shall not exceed the safe 
working pressure rating of any compo
nent used In that system. 

02) Pre11ure veuel8. All pressure ves
sels used In conJunctlon with power 
presses shall conform to the American 
Society of Mechanical Engineers Code ror 
Pressure Vessels. 1968 Edition. 

<13) Control reltabtlftu. When required 
by paragraph <c > (5> of th!& section, the 

<2> Pofnt of operation guar~. II ~ 
Every point of operation guard sbl .. , 
meet the following design, coMtructlOI t 
application, and adjustment requllt 
men ts: l 

Ca> It shall prevent entry of hands c e 
t\ngen Into the point of operation b 
reaching through, over, under or aroUII- C 
the guard; c 

i b > It shall conform to the maxll!IU!i ;tf 
permissible openings or Table 0-10; incl 1e;, 

Cc) It shall, In Itself, create no P l'iDo 
point between the guard and rno l 
machine parts; 

<d> It shall u\lllze fastenen DO 
readily removable by operator, so a.I ~ 



SUBPART 0-MACHINERY AND MACHINE GUARDING 213 

m :e the PoSSlbllltY of misuse or 
• of essential parts: 

shall facilitate Its Inspection. and 
• , shall offer maximum vtslblllty 

olnt of operation consistent with 
·r requirements. 
l 1ie enclosure guard shall be at
to the die shoe or stripper In a 
,sitlon. 

A fixed barrier guard shall be 
:i securely to the frame o! the 

:a to the bOlster plate. 
6-n Interlocked press barrier 

iJM ,hall be attached to the press 
u r bol:.ter and shall be·interlockcd 

e press clutch control so that the 
cannot be activated unless the 
tself. or the hinged or movable 
; of the guard are In Position to 
1 to the requirements of Table 

I 
N l'he hinged or movable sections 

interlocked press barrier guard 
ot be used for manual feeding. 
ar(! shall prevent opening of the 

• ;ked section and reaching into the 
!1111 f operation prior to die closure or 
tlltJ o the cessation of sllde motion, 
~ agraph <c> <3> <11> of this section 
W ng manual feeding through In
:• ~ press barrier devices. 

<e> Requiring appl)catlon of both of <b> Attacbments sho.11 be ad.iusted to 
t.be operator's hands to machine operat- prevent the operator from reaching lnt.o 
tng controls and locating such oontrola the Point of operation or t.o withdraw 
at such a safety distance from the point the operator's hands from the Point of 
of operation that the slide completes the operation before the dies close. 
downward travel or stops before the op- <c> A separate pull-out device shall be 
erator can reach into the point of OJ>- provided for each operator 11 more than 
erat!on with bis hands; or one operator 1s used on a press. 

<t> Enclosing the point of oPeration <d> Each pull-out device 1n use shall 
before a press sbokie can be lnltlaled. be v1sually inspected and checked for 
and ma,fntat.ning this closed condition ptope.r adjustment at the start ot each 
until the nioUon of the slide bad ceased; operator shift, followtng a new die set
or up, and when operators are che.nged. 

<g> Enclosiog the point of operation Necessary roalntenance or repair or both 
before a press stroke can be Initiated, so shall be performed and comp\eted before 
~ to prevent an operator from reaching the press b opeta.ted. Records of in· 
into the point of operation prior to die spect!ons and maintenance shall be kept 
closure or prior to cessation of slide In accordance with paragraph <e> of this 
motion during the downward stroke. section. 

<U> A gate or movable barrier device (v) The sweep device may not be used for 
shall protect the operator as follows: point of operation safeguarding after December 

ca> A Type A gate or movable barrier 31 1976 
device shall protect the operator in the • · 
manner specified In paragraph <c> <3) [ §1910 . 217 ( c ) ( 3) ( v ) amended 
<l></> ofthlssectlon,.and at 43 f R 49747 October 

<b> A Type B gate or movable bar- • • ' 
rler device shall protect the operator in 24 , 1978 . ] 
the manner specUle.d In para.graph 
(c> <3> iJ> <o> of this section. (a)-(d)-Revoked 

-0.217(c)(2)(v ) amended 
F . R. 41841, December 3 , 

I J 

<Ill) A presence sensJ.ng Point of op
eration device sball protect the operator 
as provided in paragr,11,ph <c> <3> U> <a> of 
this seetl()n, 9t11d shall be interlocked into 
the control circuit to prevent or stop 
slide motion U the operator's hand or 
other part of hb body ls wlthln t\le seDB
ing field of the devi~ during the down
stroke ot the press sllde, 

<vll A holdout or a restraint de
vice shall protect the operator as speci
fied 1n subdivision • 1 > 'c > of t his sub
paragraph and shall include at tachment.., 
for each of the operator 's hands Such 
attachmen ts shall be securely anchored 
and aa.iusted in such a way that the 
operator is restra ined f rom reaching into 
the point of operation . A separate set of 
restraints shall be pr ovided for each OP· 
erator H more than one operator is re
quired on a press. 

M The 11.djustabie batrler guard 
!la e securely attached to the press 
~ lster plate, or die shoe, and shall be 

...ll1J ld and operated in conformity 
111 'able 0-10 and the requirements 

subparagraph. Adjustments shall 
:le only by authorized personnel 

~ qualifications include a knowledge 
· t provisions of Table 0-10 and this 
vtll agraph. 

O A point of operation enclosure 
~ does not meet the requirements 

1 subparagraph and Table 0-10 
Jlei >e used onlY in cc,nJuncUon with 

1f operation devices. 

Point of Of)eratlon device.,. <I> ea of operation devices shall protect 
erator by: 
Prevent.Ing and/ or stopolng nor-

• .roklng of the press 1f the opera
lOIII 1ands are Inadvertently placed ln 
IN Int of operation; or 

Preventing the operator from tn
..0 tently reaching into the Point of 
l)II t!on, or withdrawing his hands 1f *• are Inadvertently located 1n the 
Dli of operation, llS the dies close; or 
Ii 10 . 217(c)(3 ) ( i) (b) 
ft :ied at 39 F . R. 41 841, 

, e nber 3 , 1974.] 
Preventing the operator from In

ad: tently reaching into the point of 
oia tlon at all times; 01 

! l0 . 217(c)(3)(i)(d) r e 
d d at 39 F . R. 41841 , 
amber 3 , 1974 . ] 

<a> The device may not be used on 
machioes using full revolution clutches. 

(b> The device may not be used as a 
tripping means to ln!tlale slide motlon. 

<c> The device shall be constructed so 
that a failure within the system does not 
prevent the normal s~pplng action trom 
being applled to the press when required, 
but does prevent the initiation of a suc
cessive stroke until the failure ls cor
rected. The failure .shall be indicated 
by the system. 

<d> Mutiog (bypa.sslng of the protec
tive function> of such device, during the 
upstroke of the press slide, is permitted 
for the purpose of parts ejection , circuit 
checking. and feeding. 

<e> The safety distance <Ds) from the 
sensing field to the Point of operation 
shall be greater than the distance deter
mined by the following formula : 

Ds- 63 inches/second X T s 
where : 

(vii) The two hand control device shall 
protect the operator as specified In para
graph Cc> <3> <D <e> of this section. 

<a> When used 1n press operations re
qu1rlllg more than one operator. separate 
two hand controls shall be provided for 
each operat.or, and shall be des~ed to 
require concurrent application of all op
erators' controis to activate the slide. 
The removal of a hand from any control 
button shall cause the slide to stop. 

<b> Each two hand control shall m~ 
the construction requirements of para
graph Cb) ( 7 ) ( V ) of this i:;ectlon. 

Cc) The safety distance <Ds> . between 
ee.ch two hand control device and the 
Point of operation shall be greater than 
the distance determined by the follow
ing formula: D. - m lnlmum safet y distance {ln cbes): 

63 ln cbes/ secon d = band speed constant; !Uld 
T s -.s topping tune or iht puss ::r.e:nured D , = 63 lnche, / eecond X T,: wh er" : 

a t approJUmately 90• p osition of ,·r~ok,shan D , = mlnlmu m saµ'e t y d istance ( Inches ) ; 
63 In ches/second = h and speed cons tant; 

r o~tlon (second!<). and 

(/) Guards shall be used to pi·otect all T ,=st.opplng time of the press measured 
areas of entry to the point. of opt,1 at.Ion . M appr o,ilmat.cly !lo• posi tion or chanksb"-(t 
not. protected bv the presence sensing rotat ion (seconda) . 
device. <d> Two hand controls shall be fixed 

Civ) The pull-out device shall protect In P0Sltlon so that only a supervisor or 
the operator as specified in p ara8'l'8Ph sa!ety engineer ls capable of relocating 
<c> <3> ( I) <b) of this section, and shall thi: controls. 
include attachments for each o! the 
operator's hands. 

<a> Attachments shall be connected to 
and operated only by the press slide or 
upper die. 

<vliJ> The two band trip device shall 
protect the operator as specified in para
graph Cc> <3> <D <e> of this section. 

217(c)(3) 
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<a> When used 1n press operations re
quiring more t.han one opera.tor, sepe.ra.te 
two hand trips shall be provided tor each 
operator, and shall be designed to re
quire concurrent application of all oper
ators' controls to activate the slide. 

[§1910.217(c)(3)(viii)(a) 
amended at 40 F.R. 3982, 
on January 27, 1975.J 

<b> Each two hand trip shall meet 
the construl'tJon requirements of para.
graph (b> (6J of this section. 

<c> The safety distance <D.> between 
the two hand trtp and the J>Oint of oper
ation shall be greater than the distance 
determined by the following formula: 

D.-83 Inches/second X T.: where: 
o.. mtnlronm aatety dl5tance (IDcbes); 
63 tnchea/aecond= hand speed constant; 

and 
T .. =the maximum Ume the press takes 

tor the dle Closure otter It has been tr-lpped 
(seconds). For full revolution clutch presses 
wttb only one engaging point Tm ts equa.1 
to the tlme necessary for one and one-halt' 
revolutions of the cranltsha!t. Por full revo
lution clutch presses with more than one en
gaging point, T. lb.all be calculated a.s 
follows: 

T. = { ½ + Number of en
1

gaglog points} X 
per revolution 

time necessary tJo complete 
one revolution of the crantshll-ft 

(ffCOndal 

(d) Two hand trtps wall be fixed 1n not applicable under this para.graph Cc> 
position so that only a supervisor or cs> 
safety engineer Is capable of relocating [§1910. 217 ( c) ( 5) added at 39 
the controls. 
[§1910 2l7( )( 3)( .. ) (· ... )F.R. 41841, December 3, 

• C V11 , ~111 1974 ] 
amended at 39 F.R. 41841, • 
D b 3 1974 J Cd) Design, constructton, setting and 

ecem er , • fUdtng of dies. O> General requfre-
<bc> [Revoked) ments. Effective February 1. 1975, the 

[ § 1910 . 21 7 ( c) ( 3) ( ix) revoked emplo)ler shall: <O use dies and operat.
tng methods designed to control or ellm-

at 39 F. R. 41841, December inate hazards to operating personnel, and 
3 , 19 7 4 • J Cll> furnish and enforce the use of hand 

tools for freeing and _removing stuck 

<4> Hand feeding tools. Hand feeding 
tools are intended for placing and re
moving mater.tats in and from the press. 
Hand feeding tools are not a point of 
operation guard or protection device and 
shall not be used In lieu of the "guards" 
or devices required In this section. 

(5) Additional requirements for safe
guarding, Where the operator feeds or 
removes parts by placing one or both 
hands in the point of operation, and a 
two hand control, presence sensing de
vice of Type B gate or movable br.n1er 
(on a part revolution clut.ch) ts used 
tor safeguarding: 

<i) the employer shall use a control 
sYstern and a brake monitor which com
ply with paragraphs Cb> 03) and <14) 
of this section. This requirement shall be 
complied with by Noveml>er 1, 1975; 

<11) the exception in paragraph Cb> 
<7) <v> Cd> of this section for two hanct 
controls manufactured and installed be
tore august 31, 1971 ls not applicable 
under this par~ph <c> <S> ; 

<W) the control of air clutch machines 
shall be designed to prevent a slgnjftcant 
Increase 1n the normal stopping time due 
to a !allure within the operating valve 
mechanism, and to inhibit further oper
ation 1! such failure does occur, where a 
part revolution clutch ls employed. The 
exception 1n paragraph (b) (7) <XO of 
th.ls section for controls manute.ctured 
and lnst.a.lled before August 31, 1971, is 
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work or scrap pieces fro-n the die, so that 
no employee need reach into the point 
of operation for such Pur:><>Se:i-

[ §1910.217 ( d) ( l) amended at 
39 F.R. 41842, December 3, 
1974.J 

<2> [Revoked) 

[§1910.217(d)(2) revoked at 
39 F.R. 41842, December 3 
1974.] ' 

<3> Scrap handling. The employt!r 
shall provide means for handling scrap 
from roll teed or random length stock 
operations. Scrap cutters used In con
Junction with scrap handling systems 
shall be safeguarded in accordance with 
paragraph Cbl of this section and with 
§ 1910.219. 

C4) Guide post hazard. The hazard 
created by a guide post <when it Is lo
cated In the Immediate vicinity or the 
operator> when separated from Its bush
ing by more than one-fourth Inch shall 
be considered as a point or operation 
hazard and be protected in accordance 
with paragraph Cc> of this section. 

<5) Unitized tooltng. U unitized tool
Ing Is used, the opening between the top 
or the punch holder and the face ot the 
slide, or striking pad, shall ~ sate-
guarded In accordance wtth the require-' 
ments of paragraph <b> ot this section. 

(6) Tonnage, stroke, and~ 
ignation. All dies shall be: 

<II Stamped With the to1111111 
stroke reqUirements, or have U. 
actertstics recorded If these ~ 
readily a vallable to the <lie seUer: 

Iii> Stamped to indicate 11111111 
weight when necessary for alr,cm
bnlance pressure adjustment; 111d 

11ii) Stamped to Indicate CMID• 
weight when handling eqU!Jllllllll 
become overloaded. 

•7> Die. fastening. Provision IIIIL 
made in both the upper and loftr 
for securely mounting the die ID 
bolster and slide. Where clamp CIIII 
set..,;crews are used in conJwicticlll 
punch stems. additional means or 
Ing the upper shoe to the slide sblll 
used. 

181 Die handling Handlin, 11111? 
ment attach points shall be pro.idld 
all dies requiring mechanical ~ 

, 91 D1esettin9. < i I The emplo,er 
establish a diesetting procedure Ula .
insure compliance with paragraph • 
th 1s section. 

< ii I The employer shall provldetllll:'4 
loaded turnover bars, for presses dflllllt' 
to accept such turnover bars. 

• 1i11 The employer shall proVldt 
stops or other means to prevent 
control of the die while setting or IS" 
in~ dies in presses which are Inc~ 

1 iv, The employer shall provide 
enforc<' the use of safety blocks for 
whenever dies are being ad,iusttd er"' 
i;a1rcd In the press. 

, v > The employer shall JlfOI'. . 
brushes. swabs, lubncatlng rolls 
nutomatic or manual pressure flllS 
that operators and dlesetters shall 
be required to reach into the pallll 
operation or other hazard areas to I# 
catc mnterial. punches or dies. 

Ce> Inspection, natntenanc,. 11t 
modt/lcctton of presses.-<1> ,,.,,,,., 
and matntenance records. (1> It 1111111 
the responsibillty of the emplaflr 
establish and follow a program of pl!
odic and regular Inspections of Ila~ 
presses to insure that all Uleir ,..R 
au.xtllary equipment, and sare,uartll" 
1n a safe operating condition l'nd ,._ 
me,nt. The employer shall mainlall _! 
ords of these inspections and tbe -
tenance work performed. 

<11> Each press shall be ins':~ 
tested no less than weekly to 
the condition of the clu~ 
mechanlsm, ant1repeat feature ~.ft., 
stroke mechanism. NecessarY _. 
nance or repair or both shall be pt!' 
formed and completed before ~!!;. 
1s operated. The employer shall ~ lb! 
records or these inspectton.s - 11" 
maintenance work performed.~ 
quJrement., do not apply to tbol8 ... -. 
which comply with paragraphs till 11 

and (14) of tb1s section. 

[§1910 . 217(e)(l) amende 
39 F. R. 41842, December , 
1974 . ] 
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~ ti/ication. It shall be the re
Y of any person modifying a 
~ to furnish in!':tructions with 
flcation to establish new or 
u1delines for use and care- of 
press so modified. 

~ ining of maintenance person
,ll be the responsibility of the 
:o insure the original and con-

18 ,mpetence of personnel caring 
cting, and maintaining power 

u~· f.,.,,; .-, . wn. The t'tni:' ,•t <,~i: !, <vll> Means used to actuate press 
sure by adequate supervision that correct stroke (foot trip, foot control, hand trip, 
opera ting procedures are being followed. hand control, or other) . 

(3) Work area. The employer shall <vlli> Number of operat.ors required 
provide clearance between machines so for the operation and the number of 
that movement of one operator wiil not operators provided with controls and
interf ere with the work of another. Am- safeguards. 
ple room for cleaning machines, han- [§1910.217(g) added at 39 F. 
dllng material, work pieces, and scrap 4l84 
shall also be provided. All surrounding R. 2, December 3, 197 4.] 
ftoors s~\.1 'be kept .J, ., .. ct •-•~,n<\1tion and § 1910.218 'for{:in{:m:u·hincs. 
free fron, cbstruc-t1<,:\ . ~1·case, oil, and <a> General requirements-<1> Use of 

111 ,on of power presses-(1)-Revoked water. lead. The safety requirements of this sub
paragr&.;Jh apply to lead casts or other 
use of lead in the forge shop or die shop. tructio11 to operators. The "m

'.l.11 train and instruct the op
tht> safe 1nethod of wcrk b<'fo•·e 

.>enger Lln11 
- Clearance Line 

<4) Orc:-loading. Toe employer shall 
operate his presse:- ,, it:· .n the tonnage 
l\nd ::itta--~:-,ent wei• l•' • · :1••• ~pc<'ified 
hv th<' m·· , 1 'a<'t11 rer 

<D Thermostatic control of heating 
elements shall be provided to maintain 
proper meltL."lg temperature and prevent 
overheating. 

<ii) Fixed or permanent lead pot in
stallations shall be exhausted. 

<iii) Portable units shall be used only 
in arell.$ where good, general room ven
tilation is provided. 

<i,> Personal protective equipment 
(gloves, goggles, aprons, and other 
iterns> shall be worn. 

<v> A covered container shall be pro
vided to st.ore dross skimmings. 

< vi> ~qulpment shall be kept elean, 
particularly from accumulations of yel
low lead oxide. 

Stock Trawl line-------------~ 

<2> Inspection and maintenance. It 
shall be the responsibility of the em
ployer to maintain all forge shop equip
ment in a ccndition which will insure 
continued safe operation. This respon
sibility includes: 

'la . Ion of above diagram: 
- ~gram ahOWII the &eeepted safe 
tilt etween the bottom edge of a guard 
• 1ble at varto\111 dlstances from the 
. • ! 1 (point of operation). 
1 • nmce Hne marks the d1Btance re-
1 -t ,revent contact between guard and 
IC rts. 

,, ., tmum gUMcH~ line la the dlatance 
Ha ,e lnfeed lllde of the guard and the 
er , which la one-half lnob from the 
~ ,. 

1' , toua openings are such that for 
• e hands an operator's 1lnge111 won't 

i 111 ,otnt of operation. 
,stallatlon of polnt of operation 

il" 1 before a Job la released tor op
',-. check should be made to verily 
tb fU8,?d will prevent ~e operator's 

'• ~ n reaching the point ot operation. 

TA.BUI 0-10 

tqi, o/ ~fng Jtcmmum !Dfdth o/ 
,nt o/ opera.- opening 

• • :zr4 (inchu) (fflChu) 
~ > 1½------------------ ¼ 

to 2½---------------- % 
to S½----------------- ½ 
to 6½----------------- % 
to 8½----------------- ¾ 

•. to '1½----------------- ;. 
'I to 12½---------------- 1¼ 
a to US½--------------- 1½ 
I to 17½--------------- 1;. 
'I to 81½--------------- 2% 

b 111. 11e shows the dlstances that guards 
n t, 'lOllitloned from the danger Une In 

:-4• e wtth the requ!red openlnga. 

<g> Report/I of in1u~ies to employees 
operating ntPchanical power presS!s. The 
employer shall. within 30 days of the 
occurrence, report to <>ither U1e Director 
of the Office of Standards Development, 
OSHA, U.S. Department of Labor. Wash
ington, DC'. 20210, or the State agency 
administering a plan approved by the As
sistant Secretary of l.abJr for Occupa
tl0!)al Saff>ty nnd Hf'.alto ?.11 p9int, of 
operation injuries to operators or other 
employees. The following intormation 
6ball be included in the report: 

(1) Employer 's name, address and 
location of the workplace Cestabllsh
ment). 

<U> Employee's name, injury sus
tained, and the task being performed 
(operation, set-up, maintenance, or 
other). 

<111> Type of clutch used on the press 
(full revolution, part revolution, or direct 
drive>. 

(iv) Type of safeguard <s> being used 
(two hand control, two hand trip, pull
outs, sweeps, or other>. It the safeguard 
ls not described in this section, give a 
90mplete description . 

<v> Cause of the accident (repeat of 
press, safeguard failure, removing stuck 
part or scrap, no safeguard provided, no 
safeguard in use, or other). 

<vt> Type of feeding <manual with 
hands in dies or with hands out of dies. 
semiautomatic, automatic, or other). 

(!> Establishing pertodic and regular 
maintenance safety checks and keeping 
records of thesr: inspections. 

<ii> Scheduling and recordir>g inspec
tion of guards and point of ooeration 
protection devices at frequent and regu
lar intervals. 

<iii> Training personnel for the prop
er ini;pection and maintenanc..e of forg 
ing machinery and equipment. 

Clv> All overhead parts shall be ias
tened or protectt>d in such a manner that 
they will not fly off or fall in event of 
failure. 

<3> Hammers and presses. <i) All 
harmners shall be positioned or installed 
in such a manner that they remain on 
or are anchored to foundations sufficient 
to supi:>ort them according to applicable 
engineering standards. 

<iii All presses shall be installed in 
such a manner that they remain where 
they are positioned or they are anchored 
to foundations sufficient to support them 
accordlng to appiicahle engineering 
standard'>. 

<iii> Menns shall be provided for dis
connecting the power to the machine and 
for locking out or rendering cycling con
trols Inoperable. 

Civ) The ram shall be blocked when 
dies are being changed or other WQrk is 
being done on the hammer. Blocks or 
wedges shall be made of material the 
strength and construction of whi<'h 
should meet or exceed the specifications 
and dimensions shown in Table 0-11 . 

218(a)(3) 
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216 GENERAL INDUSTRY STANDARDS 

TAllLE 0-ll-STRt!NGTIJ AND Ol)tES~IDl<~ ,Ok WOOi) Rt.II Paors 

s,,,. or 
1o~:'fn 

Ml11hc u111 allow• M.OJ<lmum s111tie )lulmum n,com• Ma1hnum 
Suloty mcr,d~-d Wdllhl or :,lluW6b~ 

II Ill I,, r, 111>1•• Cru!'hlufi loud Wlthlu ~hort 
ror.tln~ hammer ioi11tlh or 

l11rh1'3 • cruss section strcnirth p::.r-1 el column rcu1{?.0 2 rnc1or 
ror tlmoor u.""d Umb<-r, mches to t<mln. p.s.l.' 

4 l 4 IG 6,000 IIO, 000 10 8,000 ~ 

10 18,000 00 
0 X 0 36 6,000 ISIJ,000 

10 3'!. 000 !QI 
ti l 8 (>I 6,000 320, Ukl 

10 60.l'W IUO 
10 l 10 100 6,000 eoo. ooo 

71. (U'.) l:tl 
12 l 11 HI 6,000 '120,000 10 

• Ac111.11 dlme,~1011. ·-·•· d d those , Adupltd Crom l:.s. o,•purtm,·nt or A~1 lcul1urc Tcchn:cul Dull,•lln 470. llnrd\\ ,..,... rccom11~cn • ore 
whOS<' ull tmol•• cru.~hln~ stn:n~ths In wmr,rrsslo1, parolh-110 llroln on, 6,0UO p.s.l. (('<>Unds 1"'' squ,m Inch) or irrenter. 

, Slrndrrn= ratio frrmuh, cor short co umns Is /,/d4 II, whcro /,-l,•11111h oC thnl><,r In 111chr< nnd d•l:>:lSI di men· 
slon 111 lo,ch,•s; this ratio should not oxcooJ 11. 

Cv) Tongs shall be of sufficient length 
to clear the body of the worker in case of 
kickbac.k, and shall net bave snarp 
handle ends. The worker should be in
structed in the proper bod.Y pooition when 
using tongs. Tongs should be checked 
periodically to see that they remain at 
the proper hardness level for the job. 
When rings or equivalent devices for 
locking tongs are used they should be 
inspected periodically to insure safe 
condition. 

<vi> Oil swabs, or scale removers, or 
other devices to remove scale shall be 
provided. These devices shall be long 
enough to enable a man to reach the 
full length of the die without placing his 
hand or arm between the dies. 

(vii> Material handling equipment 
shall be of adequate strength, size, and 
dimension to handle diesettlng opera
tions safely. 

(viii> A scale guard of substantial con
struction shall be provided at the back 
of every hammer, so arranged as to stop 
flying scale. 

<ix> A scale guard of substantial con
struction shall be provided at the back 
of everY press, so arranged as to stop 
flying scale. · 

Cb> Hammers, general-<l> Keys. Die 
keys and shims shall be made from a 
grade of material that w.ll not unduly 
crack or splinter, and should not project 
more than 2 inches in front and 4 inches 
in back of ram or die. 

(2> Foot operated devices. All foot op
erated devlceS <i.e., treadles, p1:rials, bars, 
valves, and switches) shall be substan
tially and effectively protected from un
intended operation. 

<c> Presses. All manually operated 
valves and switches shall be clearly iden
tified .and readily accessible. 

<d> Power-driven hammers - < l> 
Safety cylinder head. EvE-ry steam or 
airhammer shall have a safety cylinder 
head to a.ct as a cushion if the rod 
should break or pullout of the ram. 

(2) Shuto/J valve. Steam hammers 
s hall be provided with a quick closing 
emergency valve in the admission pipe
line at a convenient location. This valve 
shall be closed and locked in the off po
sition while the hammer 1s being ad
justed, repaired, or serviced, or when 
the dies are being changed. 

<3> Cylinder draining. Steam hammers 
shall be provided with a means of cylln-

218(b)(l) 

der draining, such as a self-draining ar
rangement or a quick-acting drain cock. 

<4> Pressur e pipes. Steam or air piping 
shall conform to the specifications of 
American National Standard ANSI 
B31. 1.0-1967. Power Piping with Addenda 
issued before AprU 28, 1971. 

Ce> Gravitv hammers-< 1 > Air-lilt 
hammers. <l> Air-lift hammers shall 
.have a safety cylinder head as required 
in paragraph < d > < 1 > of this section . 

<ii I Air-lift hammers shall have an 
air shutoff valve as required In para
graph <d> <2) of this section and should 
be conveniently located and dlstincUy 
marked for ease of identification. 

CUI> Air-lift hammers shall be provided 
with two drain cocks: one on main head 
cylinder, and one on clamp cylinder. 

(iv> Air piping shall conform to the 
specifications of the ANSI B31.1.0-1967, 
Power Piping with Addenda issued before 
Aprll 28, 1971. 

<2> Board drophammers. co A suitable 
enclosure shall be provided to prevent 
damaged or detached boards from fall
ing. The board enclosure shall be securely 
fastened to the hammer. 

<U> All major assemblies and fittings 
which can loosen and fall shall be prop
erly secured In place. 

<f> Forging presses-C l ) Mechanical 
forging presses. When dies are being 
changed or maintenance ls being per
formed on the press, the following shall 
be accomplished : 

(D The power to the press shall be 
locked out. 

( ii) The flywheel shall be at rest. 
ClU> The ram shall be blocked witn a 

material the strength of which shall meet 
or exceed the specifications or dimen
sions shown in Table 0-11. 

(2) Hydraulic forging presses. When 
dies are being changed or maintenance is 
being performed on the press, the follow
ing shall be accomplished: 

CD The hydraulic pumps and power 
apparatus shall be locked out. 

(U) The ram shall be blocked with a 
material the strength of which shall 
meet or exceed the specifications or di
mensions shown in Table 0-11. 

Cg) Trtmming presses-Cl) Hot trim
ming presses. The requirements of para
graph ( f) (1), of this section shall also 
apply to hot trimm1ng presses. 

(2) Cold trimming presses. Cold trim
ming presses shall be safeguarded in ac
cordance with§ 1910.217(c> . 

p 

(h> Ui,setters-( l > General ~ 
ments. All upsetters shall be lnatallel11 
that they remain on thell' ouPPGlll2' 
foundations. 

(2> Lockouts. Upsettel'!j shall lit lift" 
vlded with a means for locking oal 
power at its entrY Point to th, m....,,. 
and rendering its cycling comnt 
inoperable. 

(3) Manually operated contnlll A! 
manually operated valves and swltdle 
shall be clearly Identified and ~ 
accessible. 

(4> Tongs. Tongs shall be of llllllcUIII 
length to clear the bod.Y of the woner 
case of kickback, and shall nm ball 
sharp handle ends. The worker &baald• 
instructed in the proper body pGlllill 
when using tongs. Tongs shoald tt 
checked periodically to see that UieJ rt
main at the proper hardness level far !bl 
Job. When rings or equivalent devleel 
locking tongs are used they should be • 
spected periodically to ensure safe CG1111 
tlon. 

(5> Changing dtes. When dies 1ft 
ing changed, maintenance performed 
any work done on the maC'hlne. 
power to the upsetter shall be locktd 
and the flywheel shall be at rest. 

Ci I Other forging equipmt11t
Boltheading. The provL~1ons or pa!' 
graph Ch 1 of this section shall apply· 
boltheading. 

< 2 J Rivet making Toe provisions 
paragraph < h I of lht!i section shall a 
to nvet making. 

r J 1 Other forge facility ,quiprn ' 
'1) Billet shears. A positive-type Jock 
de\ ice for disconnecting the power 10 
shear shall be provided. 

<2> Saws. Every saw shall be protid!J 
with a guard of not less than one-al 
inch sheet metal positioned to stop n 
sparks. Suitable means should be 
vlded to trap sparks below the sa• 
tank of water placed below the sa, 
also desirable. 

<3> Conveyors. Conveyor pow!~ 
mission equipment shall be guan
accordance with ANSI B20.1-1951.SII 
Code for Conveyors. Cableways, and Rt-
lated Equipm~nt. 

c 4 > Shot blast. The cleaning chlJll!lt 
shall have doors or guards to -
operators. 

CS> Gri1uting. Personal pro~ 
equipment shall be used Ir, rrtnitr 
operations. and equipment shall be 
and maintained in arcordance "· 
ANSI B7.1-1970, Safety Code !or I.bet' 
Care, and Protection {'f Abrasive Will~ 
and with § 1910.215. 

§ 1910,219 Mech.an1cal poW1!....,..
•ion apparatus. 

(a) General requtremenu. (1) ~ 
section covers all types and ablPI' ft/' 
power-transmiMIOD belts, ezcep& ~-' 
lowing when operating at two h11111'"' 
and fifty (250) feet per mlDU&e ~ 
en Flat belts one Cl) tnch or , 
width. (11> flat belts two (2) ~ 
less 1n width which are tree~ ~ 
l.aclogs or tast.eners, <W> iv-
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ia <½> lDch or less In diameter; 
single strand V-belts, the width 
ts thirteen thlrtY-seconds <1%2> -· :J 'lrtlcal and tncJluf'!Ci belts (para-

posed to contact shall be guarded In ac
cordance with paragraphs cm I and en> 
of this section, or by a guardrail as de
scribed in paragraph co) <5) of this sec- . 
tlon. 

13) Tail rods or extension piston rods. !Pllt e) <3> and C•U of this section> 
iXJII u-e than two and one-half <2½> 
~- 1de and "Jnntng at a speed of 
a • 1 one thousend Cl,000> feet per 

'IIld 1! free from metal lacings or 
'Smay be gUarded with a Dlp
t and pulley guard. 

lll ,r the Textile Industry, because 

Tatl rods or extension piston rods shall 
be guarded in accordance with para
graphs rm > and <o> of this section, or 
by a guardrail on sides and end, with r. 
clearance of not less than flftee~ Cl5> 
nor more than twenty < 20) inches when 
rod is fully extended. 

(4)-Revoked resence of excessive deposits of 
t. 11 :h constitute a serious fire haZ
d. • sides and face sections only of 
I>- t belt and pulley gUards are re

,rovided the guard shall extend 
six <6> inches beyond the rim 
llley on the in-running and off

<c l Shafting-<1 l Installation. cl) 

Each continuous Une of shafting shall 
be secured 1n position against excessive 
endwise movement. 

d sides of the belt and at least 
C incheis awa.y from the rim and 
ti he pulley in all other directions. 

a1s section covers the principal 
with which power transmls

ob • ~guards shall comply. 

"ime-mooer ouard6-<1> FZ11-
h 'F!ywheels located so that any 
rt' j even <7> feet or less above floor 
pill 1rm shall be guarded in accord

C'. h the requirements of this sub-
4 .,h: 
, 1th an enclosure of sbeet, per

ll'ali4 or expanded metal, or woven 
trt .. 
Cll> Tith guard ralls placed not less 

:::i.u ~ (15> incbea nor more than 
·20> inches from rim. When fly

lllf1• rtends into pit or Is within 12 
[ floGr, a standard toeboard shall 

liO • trovided; 
< Rhen the upper rim of 11.ywheel 

~ through a wortlng floor, it 
hall entirely encl06ed or surrounded 
• I U'dra.il and toeboard. 
(111' w ftywheels with smooth r1mB 

TI! t feet or less 1D dlamPter, where 
ceding methods cannot be ap
.e following may be used: A dislc 
I to the fiYwheel In sucb manner 
1Ver the spokes of the wheel on 
osed side and present a smooth 
and edge, at the same time pro-

1dUa 1eans for periodic inspection. An 
1ee, not exceeding four (4) lnchell 

1 wll 1, may be left between the outside 
rd.J& Ule d1slc and the rim of th.e wh~l 
~ d. to facllitate turning the 'Wheel 
r. here a disk is used. the lceys or 

... ~,.. 1.11gerous proJecttons not covered 
b7 18 shall be cut otr or covered. 'lb1I 
ul4t ton does not apply to flywheels 
:i Jd web centers. 
l vJ dJustable guard to be used tor 
r1I engine or for n•nn!ng adJust

tay be provided at the 11.ywbeel 
of ii:a 1r oil engines, A slot opening for 

,. : Will be permitted. 
:'111 Wherever fiYwheels are above 

- a. · areas, guards shall be installed 
,. suffl.clent strength to hold the 

weill of the 11.ywheel in the event of a 
hat, : wheel mounting failure. 

<ii> Inclined and vertical shafts, par
ticularlY inclined Idler shafts, shall be 
securely held in position against end
wise thrust. 

<2> Guarding horizontal shafting. Ci) 
All exposed parts of horizontal shafting 
seven <7> feet or less from floor or ""ork
ing platform, excepting runways used 
exclusively for olllng, or running adjust
ments, shall be protected by a stationary 
casing enclosing shafting completely or , 
by a trough enclosing sides and top or 
sides and bottom of shafting as location 
requires. 

<ii> Shafting under bench machines 
shall be enclo.sed by a stationary casing, 
or by a trough at sides and top or sides 
and bottom, as location requires. The 
sides ot the trough shall come within i..t 
least six (6) inches of the underside of 
table, or lf shafting is located near floor 
within six <6> inches of floor. In every 
case the sides of trough shall extend at 
least two C2) lDches beyond the shafting 
or protuberance. 

<3> Guarding vertical and inclined 
shafting. Vertical and inclined shafting 
seven <7> feet or less from floor or work
ing platform, excepting maintenance 
runways, shall be enclo.sed with a sta
tionary casing in accordance with re
quirements of paragraphs <m) and Co> 
of this section. 

<4> Projecting shaft ends. (1) Project
Ing shaft ends shall present a smooth 
edge and end and shall not project more 
than one-half the diameter of the shaft 
wiles.5 guarded by nonrotatlDg caps or 
safety sleeves. 

CU> Unused k.eyways shall be filled up 
or covered. 

, 51 Power-'transmission a:,paratus lo
cated in basements. All mechanical power 
transmission apparatus located in base
ments, towers, and rooms used exdu
slvely for power transmission equipment 
shall be guarded in accordance with this 
section. except th lt the requirements for 
safeguarding belts, pulleys, and shaft
ing need not be complied with when the 
following r(qu1rements are met: 

'rrrnk!' n11d connectinq rods.· 
and connecting rods. when ex-

<t> The basement, tower, or room oc
cupied by transmission equipment is 
locked against unauthorized entrance. 

(UJ The vertical clearance In passage
ways between the floor and power trans
mission beams, celling, or any other ob-

Jects, is not less than five feet slx incht:s 
<5 ft. 6 ln.l . 

(iii> The intenslty or illumination con
forms to the requirements of ANSI All.l-
1965 (R-1970). 

(iv)-Revoked 
Cv) The route followed by the oller 

is protected in such manner as to pre
vent accident. 

Cd) Pulleys-<!> Guarding. Pulleys, 
any parts of whJch are seven (7) feet or 
less from the floor or working platform, 
shall be guarded in accordance with the 
standards specified In paragraphs <m> 
and Co> of this section. Pulleys serving 
as balance wheels <e.g., punch presses> 
on which the point of contact between 
belt and pulley ls more than six feet 
six inches (6 ft. 6 In.> from the floor or 
platform may be guarded with a disk 
covering the spokes. 

C2) Location of pulleys. CD Unless the 
distance to the nearest fixed pulley, 
clutch, or hanger exceeds the width of 
the belt used, a guide shall be provided 
to prevent the belt from leaving the 
pulley on the side where Insufficient 
clearance exis ts. 

Cli> Where there are overhanging 
pulleys on line. jack, or countershafts 
with no bearing between the pulley and 
the outer end of the shaft, a guide to 
prevent the belt from running off the 
pulley should be provided. 

<3) Broken pulleys. Pulleys with 
cracks, or pieces broken out of rims, 
shall not be used. 

(4) Pulley speeds. Pulleys Intended to 
operate at rim speed in excess of manu
facturers normal recommendations shall 
be specially designed and carefully bal
anced for the speed at which they are 
to operate. 

(S)-Revoked 

Cel Belt, rope and chain drives-fl > 
Horizontal belts and ropes. Ci> Where 
both runs of horizontal belts are seven 
C7 l feet or Jess from the floor level, the 
guard shall extend to at least fifteen c 15 > 
inches above the belt or to a standard 
height <see Table 0-12), except that 
where both runs of a horizontal belt are 
42 inches or Jess from the floor, the belt 
shall be fully enclosed in accordance 
with paragraphs Cm> and Co> of thJs 
section. 

<Ii> In powerplants or power-
development rooms, a guardrall may be 
used l:i lieu of the guard required by 
subdivision (l) of this subparagraph. 

C2> Overhead horizontal belts. <D 
Overhead horizontal belts, with lower 
parts seven (7) feet or less from the 
floor or platform, shall be guarded on 
sides and bottom in accordance with 
paragraph <o> (3) of this section. 

Cli> Horizontal overhead belts more 
than seven <7> feet above floor or plat
form shall be guarded for their entire 
length under the following conditions: 

<a> If located over passe.geways or 
work places and traveling 1,800 feet or 
more per minute. 

<b> If cen ter to center distance be
tween pulleys is ten 00) feet or more. 

219(e)(2) 



218 GENERAL INDUSTRY STANDARDS 

Cc) If belt is eight CS> inches or more 
in width. 

<Ill> Where the upper and lower runs 
of horizontal belts are so located that 
passage of persons between them would 
be possible, the passage shall be either: 

Ca) Completely barred by a guardrail 
or other barrier in accordance with para
graphs cm> and <o> or this section; or 

Cb> Wh~re passage is regarded as 
necessary, there shall be a platform over 
the lower run guarded on either side by 
a railing completely filled in with wire 
mesh or other filler, or by a solid barrier. 
The upper run shall be so guarded as to 
prevent contact therewith either by the 
worker or by obJects carried by him. In 
powcrplants only the lower run of the 
belt need be guarded. 

<iv> Overhead chain and link belt 
drives are governed by the same rules 
as overhead horizontal belts and shall 
be guarded in the same manner as belts. 

(v)-Revoked 
13 > Vertica! and inclined belts. Ci> 

Vertical and inclined belts shall be en
closed by a guard conforming to stand
ards In paragraphs Cm> and roi of this 
:;ectlon. 

<ii> All guards for Inclined belts shall 
be arranged in such a manner that a 
minimum clearance of seven C7 > feet ls 
maintained between belt and floor at 
any point outside of guard. 

C4) Vertical belts. Vertical belts run
ning over a lower pullev more than 
seven C7) feet above floor or platform 
shall be guarded at the bottom in the 
same manner as horizontal overhead 
belts, If condiUons are as stated in sub
paragraphs C2> ell> <a> and <c> of this 
paragraph. 

cs> Cone-pulley belts. <i> The cone 
belt and pulley shall be equipped with 
a belt shifter so constructed as to ade
quately guard the nip point or the belt 
and pulley. If the frame or the belt 
shifter does not adequately guard the 
nip point of the belt and pulley, the 
nip point shall be further protected by 
means of a vertical guard placed In front 
of the pulley and extending at least to 
the top of the largest step of the cone. 

Cill If the belt Is of the endless type 
or laced with rawhide laces. and a belt 
shifter is not desired, the belt will be 
considered guarded If the nip point of 
the belt and pulley Is protected by a 
nip point guard located In front of the 
cone extending at least to the top of 
the largest step of the cone, and formed 
to show the contour of the cone In order 
to give the nip point of the belt and 
pulley the maximum protection. 

Clll) I! the cone Is located less than 
3 feet from the floor or working plat
form, the cone pulley and belt shall be 
guarded to a height of 3 feet regardless 
of whether the belt Is endless or laced 
with rawhide. 

<6> Belt tighteners. <I> Suspended 
counterbalanced tighteners and all parts 
thereof shall be of substantial cot}Struc
tion and securely fastened; the bearings 
shall be securely capped. Means must be 
provided to prevent tightener from fall
ing, In case the belt breaks. 

219(e)(3) 

(Ii) Where suspended counterweights 
are used and not guarded by location, 
they shall be so encased as to prevent 
accident. 

(f) Gears, sprockets, and chains-<1> 
Gears. Gears shall be guarded in accord
ance with one of the following methods: 

Ci> By a complete enclosure; or 
(ii) By a standard guard as described 

In P!lragraph , o > of this section, at least 
seven <7> feet high extending six <6) 
inches above the mesh point of the 
gears; or 

<ilil By a band guard covering the face 
of gear and having flanges extended in
ward beyond the root of the teeth on the 
exposed side or sides. Where any por
tion of the train of gears guarded by a 
band guard is less than six <6> feet from 
the floor a disk guard or a complete en
closure to the height of six ( 6) feet shall 
be required. 

121 Hand-operated gears. Subpara
graph C 1 ) of this paragraph does not 
apply to hand-opE>rated gears used only 
i.o adJust machine parts and which do 
not continue to move after hand power 
1s removed However, the guarding of 
these gears Is hill!hly recommended 

< 3, Sprocket:. (Ind chains. All sprocket 
wheels and chains shall be enrlosed un
less they are more than seven <7> feet 
above the floor or platform. Where the 
drive extends over other machine or 
working areas. protection agalm,t fall
ing shall be provided. This subparagraph 
does not apply to manually operated 
sprockets. 

< 4 l Openings for oiling. When fre
quent oiling must be done, openings with 
rung';!d or sliding seH -closing covers 
shall be Pt'0vided. All points not readllv 
accessible shall have oil feed tubes it 
lubricant ls to be added while machinery 
ls 1n motion. 

<gi Guarding Irie.ti-On drivP.s. The driv
ing point of &11 friction drives when ex
po~ed t.o contact shall be guarded, all 
amt or spoke friction drives and all web 
friction drives with holes In the web 
shall Le entirely enrlosed, and ail pro
j,icting belLs on !t'lct.on drives where ex
posed to contact shall be guard'.!d. 

Ch) Kc11s, setscrews. and othe,· pro
jections. c 1) All projecting keys, set
screws. and other projections In revolving 
parts shall be removed or made 6w1h or 
guarded by metal cover. This subpara
graph doe.s not apply to ke:vs or setscrews 
within gear or sprocket casings or other 
enclosures. nor to keys, setscrews, or oil
cups in hubs of pulleys less than twt>nty 
1 20> Inches In diameter where they are 
within the plane of the rim of the pulley, 

<2> It is recommended, however, that 
no projecting setscrews or ollcups be used 
In any revolving pulley or part of 
machinery. 

< 1l Collars and couplings-Cl) Col
lars. All revolving collars, including split 
collars, shall be cylindrical, and screws 
or bolts used in collars shall not project 
beyond the largest periphery of the 
collar. 

<2> Couplings. Shaft coupllnp ~ 
be so constructed as to present no hum 
from bolts, nuts, setscrews, or revohil!( 
surfaces. Bolts, nuts. and setscrews l1ll 
however, be permitted where they an 
covered with safety sleeves or where &btr 
are used parallel with the shalt!n& &?: 

are countersunk or else do not extend be
yond the flange of the coupllng. 
(j) Bearing and facilities for oiltng. All 

cups and pans shall be securely fastened. 
(§1910.219(j) amended at 
F.R. 49797, October 24, 
1978.) 

, k, Guarding of clutches. cuto8 row• 
plings. and clutch pulleys-<1, Guard 
Clutches. cutoff couplings, or clutch pu • 
leys having proJectlng parts, where l!lt 
rluu-hes are located seven C7 • feet 1 
less above the floor or working platfOfl!I 
shall be enrlosed by a statlon&I"' nard 
ronstructed In accordance with th!< 1r1: 
lion. A "U" type guard is perm!si.1ble 

<2> Engine rooms. In engine roolll5 
guardrail, preferably with toeboard, 1111 
Le used Instead of the guard required t 
subparagraph (1) of th.is paragnp.\ 
provided such a room is occupied or· 
by engine room at.tendants. 

(3)-Revoked 

Cl> Pelf shifters. clu.f~hes, sh1PJI(' 
poles, perches, and joslenrrs-1 I> IJ 
shifter;;. <i) Tight and loose pullcyb 
o.11 new inst,allations made on or an 
August :a, 19 71, shall be equlpped WILii 
a permanent belt shifter provided f/1 
mechanical means to pre,ent bell froc 
cree;>lng from loose to tight pulley It 
r~ommende,j that old lnstallauom !!! 
changed to conform to this rule 

<Ii> Belt shifter and clutch handlt 
shall be rounded and be located a~ far 
possible from dangf'r of accident.ii con 
tact, but witrun easy reach of th•' o·-tr 
ator. Where belt. shifters are not dlrecU, 
located over a machine or J-,ench, IJw 
handles shall be cut off six feet si:: inch;:: 
<6 ft. 6 in.> above floor level. 

Ciil l All belt and clutch shifter& c' 
the same ~ype In each shop should ll\C' ' 
in the same direction to stop machlM 
i e .. either all right or all left. This dor1 
not apply to friction clutch on counltf• 
shaft carrying two clutch pulleys t11h 
open and crossed belts, respectively. ID 
this case the shifter handle h~ lhr« 
positions and the machine is at a stllld· 
still when clutch handle is In the ntutnl 
or center position. 

(2l Belt shippers and shipper po1u 
The use of belt poles as substitutes to: 
mechanical shifters is not recOlll 
mended. 
[§1910.219(1)(2) amended 3~ 

43 F . R. 49797, October 24 , 

1978.) 
C3l Belt perches. Where loose pulle11 

or Idlers are not practicable, belt pert~ 
in form of brackets, rollers. etc .. shall "' 
used to keep idle belts away from &llf 
shafts. Perches should be substan":; 
and designed for the safe shlft.lnl 
belts. h ol 

(4) Belt fasteners. Belts whlc aJld 
necessity must be shifted ~Y band 
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:a thin seven <7> feet of the floor 
• Ing platform which are not 
~ In accordance with this section 
• t be fastened with metal in any 

r with any other fast.ening which 
tructlon or wear will constitute 

• lent hazl\rd. 
Standard guards--(1ene-ral re

,.. -nts-U > Materials. <i> Stand
• :l.ltlons shall be secured by the use 

foUowing materials. Expanded 
ta oertorated or solid sheet metal, 

•sh on a frame of angle iron. or 
1 ,e securely fastened to floor or to 
1 .. ,f machine. 
• \ll metal should be Cree from 
,.. nd sharp edges. 
(11 Revoked 
• rethods of manuf4Cture. en Ex
r,I metal. sheet or perforated metal. 

e mesh shall be securely fastened 
1 ne. 

>.219(m)(2) amended at 
l. 49797, October 24, 

II l 
if (e)-Revoked 

(iii)-Revoked 

-Revoked 

1 tpproved materials-<1> Mint
u" equirements. The materials and 
1n1t tons specified in this paragraph 
.a pply to all guards, except }lorl
• overhead belts. rope, cable. or 

)II ruards more than seven <7> feet n., loor. or platform. 

0.219(o)(l) amended at 
R. 49797, October 24, 
] 

TABLE 0-12-Rcvoked 

lcvoked 

I.I Ml guards shall be rigidly braced 
hree <3> feet or fractional part of 

di .eight to some fixed part of ma
l:-1m , or building structure. Where 
tlllli1 .s exposed to contact with moving 
Q~ ,ent additional strength may be 

• •ny. 

'JIJ CJ-Revoked 

I' ilcvoked 

:I Wood guards. CD Wood guards 
~. e used in the woodworlclng and 
·• .al industries. in industries where 

11~ -esence of fumes or where manu-
~ ng conditions would cause the 

-~ deterioration of metal guards; 
u · 1 construction work and in 1oca-

1a :>utdoors where extreme cold or 
Qt .e heat make metal guards and 

s undesirable. In all other indus-
:?'11911 ,ood guards shall not be used. 

l)-(e/-Revoked 

Cl Guards for horizontal overhead 
·H 1> Guards for horizontal overhead 
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belts shall nm the entire length of the 
belt and follow the line of the pulley to 
the celling or be carried to the nearest 
wall, thus enclosing the belt ellectlvely. 
Where belts are so located a.s to make it 
impracticable to carry the guard to wall 
or celling, construction ot guard shall be 
such a.s to enclose completely the top 
and bottom runs of belt and the face of 
pulleys. 

best protection and support. Where 
panels are fitted with expanded metal or 
wire mesh as noted in Table 0-12 the 
middle ralls may be omitted. Where 
guard ls exposed to contact with moving 
equipment, additional strength may be 
necessary. 

(ii)-Revoked 

<ill> Suitable reinforcement shall be 
provided for the celling rafters or over- . 
head floor beams, where such ls neces
sary, to sustain safely the weight and 
stress likely to be imposed by the guard. 
The Interior surface of all guards, by 
which ls meant the surface of the guard 
with which a belt will come 1n contact, 
shall be smooth and free from all projec
tions ot any character, except wh~re 
construction demands it; protruding 
shallow roundhead rivets may be used. 
Overhead belt guards shall be at least 
one-quarter wider than belt which they 
protect, except that this clearance need 
not In any case exceed six <6) inches on 
each side. Overhead rope drive and block 
and roller-chain-drive guards shall be 
not less than six <6> Inches wider than 
the drive on each side. In overhead sllent 
chain-drive guards where the chain ls 
held from lateral displacement on the 
sprockets. the side clearances required on 
drives of twenty (20) Inch centers or un
der shall be not less than one-fourth 
Inch from the nearest moving chain part, 
and_ on drives of over twenty (20) inch 
centers a m1nimwn of one-half inch 
from the nearest moving chain part. 

(iv)-(v)-Revoked 

(4) Guards for horizontal overhead 
rope and chain drives. Overhead-rope 
and chain-drive guard construction shall 
conform to the rules for overhead-belt 
guard. 

[§1910.219(0)(4) amended at 
43 F.R. 49797, October 24, 
1978.] 

(5) Guardrails and toeboards. Ci> 
Guardrail shall be forty-two (42) Inches 
in height, with midrail between top raU 
and floor. 

<ii) Posts shall be not more than eight 
(8) feet apart; they are to be permanent 
and substantial, smooth, and free from 
protruding naUs, bolts, and splinters. If 
made of pipe, the post shall be one and 
one-fourth Cl¼> Inches inside diameter, 
or larger. If made of metal shapes or 
bars, their section shall be equal in 
strength to that of one and one-half 
<1½> by one and one-half <l12> by 
thre<>-si.xteenths <3/io> Inch angle iron. 
If made of wood, the posts shall be two 
by four (2 x 4) inches or larger. The up
per rail shall be two by !our <2 x 4> 
inches, or two one by four <1 x 4) strips, 
one at the top and one at the side of 
posts. The mldrall may be one by four Cl 
x 4) inches or more. The rails (metal 
shapes. metal bars, or wood), should be 
on that side of the posts which gives the 

<lil) Toeboards shall be four (4) 
inches or more ln height. of wood, metal, 
or of 1.1etal ~rill not exceeding one (1) 
Inch mesh. Toeboards at flywheel pits 
should preferably be placed as close to 
edge of the pit as possible. 

(p) Care of equipment-<1> General. 
All power-transmission equipment shall 
be Inspected at intervals not exceeding 60 
days and be i<ept ln good working condi
tion at all tir.N::s. 

(2) Shafting. <D Shafting shall be 
kept in alignment, free from rust and 
excess oil or grease. 

Cll> Where explosives, explosi\le dusts, 
flammable vapors or flammable }\quids 
ex.1st, the hazard of static sparks from 
shafting shall be carefully considered. 

(3) Bearings. Bearings sha11 be kept 
in alignment and properly adjusted. 

<4> Hangers. Hangers shall be in~pect
ed to make certain that all supporting 
bolts and screws are tlght and that sup
ports of hanger boxes are adjusted 
properly. 

<S> Pulleys. en Pulleys shall be kept In 
proper alignment to prevent belts from 
running off . 

Cil) One or both pulleys carrying a 
nonshifting belt should have crowned 
faces. 

(iii> Cast-iron pulleys should be tested 
frequently with a hammer to discl:we 
cracks in rim or spokes. It should be 
borne in mind thl\t the sound is \L~ually 
the PUll<'Y. 

TABLE 0-13-Revoked 

(iv> Spilt pulleys should be inspected 
to ascertain If all bolts holding together 
the sections of the pulley nre tight. 

(6) Care of belts. (i)-Revoked 

lll l Inspection shall be made of belt.,;, 
lac1ngs. and fasteners and such equip
mc-nt kept in good repair. 

(Iii> \Vhere possible. dressing should 
not be iwplied when belt or rope is in mo
tion; but, If this is necessary, it should be 
a pp lie~ where belts or rC\pe lea vc pulley. 
not, ,, here thPy approach. The same pre
cautions apply to lubricating chains. In 
the case of V-bclts, belt dressing is nt'l
thc-r ncc<'s.,;n ry nor advisable. 

171 Lubricatio11. The· r<'gular oilers 
shall wear light-fitting clothing and 
should use cans with long spouts to k1•cp 
th<'ir hands out of danger. l'vlachinc- r~• 
shall be oiled when not in motion. wht're
ever possible. 

§ 11)10.220 F. ff c-.-ti"' datt"•, 

Cal The provisions o! this Subpart O 
shall become effective on August i7, 1971. 
except as provided In the remaining 
para.grl\phs of this section. 

220(a) 
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I 

<b> The following provisions shall be
come effective on February 15, 1972: 
§ 1910 212(a). 
I 1910.213 (a), (b), (c). (d), (e), (f), (g), 

(h), (I), (J), (It), (1), (m), (n). (o), (p). 
(q),a.nd (r). 

§ 1910.214 (a), (b), (c), (d). (e), (f), (g), 
(h). (I), (J), (k), (1). (m), (n), (o), (pl, 
(q), (r), (s), (t), (U), and (v). 

t 1910.215 (a) and (b). 
§ 1910.216 (a), (b), (c), and (f). 
t 1910.217 (a). (b), (c), and (d). 
§ 1910.218 (a), (b), (d), (e), (g), and (J). 
I 1910.219 (b), (c), (d), (e), (t), (g), (b), 

(I), and (k). 

<c> Notwithstanding anything In 
paragraph (al, (bl. or <d> of this sec
tion, any provision In any other section of 
this subpart which contains In itself a 
specific effective date or time llmU.atlon 
shall become effective on such date or 
shall apply in accordance with such 
limitation. 

Cd) Notwithstanding anything in 
paragraph <a> or <bl of this section, lf 
any standard In 41 CFR Part 50-204, 
other than a national consensus standard 
incorporated by reference In § 50-204.2 
<a>< 1 >, Is or becomes applicable at any 
time to any en1ployment and place of em
ployment, by virtue of the Walsh-Healey 
Public Contracts Act, or the Service Con
tract Act of 1965, or the NatlonaJ 
Foundation on Arts and Humanities Act 
of 1965, any corresponding e-;tabllshe<J 
Federal standard in this Subpnrt O which 
Is derived from 41 CF'R Pnrt 50-204 shall 
also become effective, and shall be ap
plicnble to such employment and place 
of employment, on the .same date 

§ 1910.2.'.!l Soun·,,, or ••111 .. • .. rc1~. 

The standards contained in this Sub
part O are derived from the following 
sources: 

Subpart P-Hand and Portable Pow
ered Tools and Other Hand-Held 
Equipment 

§ 1910.241 Definitions. 
As used In this subpart: 
(al E:,;plostve-actuated fastening tool 

terms-Cl) Hammer-operated pi at on 
tool-low-velocitv t11pe. A tool which, by 
means of a heavy mass hammer supple
mented by a load, moves a piston de
signed to be captive to drive a 6tud, Pin, 
or fastener Into a work surface, always 
starting the fastener at re.st and in con
tact with the work surface. It shall be so 
designed that when used with any load 
that accurately chambers in it and that 
1s commercially available at the time 
the tool is submitted tor approval. it w1ll 
not cause such stud, pin, or fastener to 
have a mean velocity in excess of 300 
feet per second when measured 6.6 feet 
from the muzzle end of the b11rrel. 

<2> Hlgh-velocitv tool. A tool or ma
chine whJoh, when used with a load, 
propels or discharges a stud, pin, or taa
tener. at velocities in excess ot 300 feet 
per second when measured 6.6 feet from 
the muzzle end of the barrel. tor the 
purpose ot tmpingtng it upon, afllxing 
It to, or penetrating another obJect or 
material. 

<3> Low-velocttv piston tool. A tool 
that utlllzes a piston designed to be cap
tive to drive a stud, pin, or fastener into 
a work surface. It shall be so designed 
that when used with any load that ac
curately chambers In It and that 18 com
mercially available at the time the tool 
ls submitted tor approval, it w1ll noi 
cause such stud, pin, or fastener to have 
a mean velocity in excess ot 300 feet 
per second when measured 6.5 feet from 

Standard source the muzzle end of the barrel. 
41 CFR 60 2046_ <4> Stud, ptn, or fastener. A fastening t 1910.212 __ 

I 1910.213 

t 1910.214 

§ 1910 216 --

I 1910.216 __ 

§ 1910.217 --

I 1910.218 --

I 1910.219 --

ANSI o1. i 1054 (R- 1971 l. sar- device specl.flcally designed and manu
ety Code tor Woodworking Mn- tactured !or use in explosive-actuated 
chlnery. fastening tools. 
ANSI 01 1-1954-(R 1961), <5> To chamber. To ftt properly wtth-

sntety Code tor woodwork- out the use of excess force, the case being 
Ing Machinery. duly supporte<J. 

ANSI B7 t- 1970. sorety Code (6) Explosive powerload, also known 
tor AbrB.slve Wheels. 

ANSI B28 1_1967, snrety Code as load. Any substance In any form oapa-
tor Mills Calenders 1n the ble of producing a propellant to-:-ce. 
Rubber and PIMtlc Indus- (7) Tool. An explosive-actuated fas-
tTl1:c. tenlng tool, unless otherwise lndJcated, 

ANSI Bll .t - 1971, Safety stand• and all accessories pertaining thereto. 
ard tor Con structlon, care, and (8) Protective shield or guard. A device 
Use ot Mecbanlco.l Power or guard attached to the muzzle end ot 
Presses. the tool, which ls designed to conftoe 
ANSI B24.1- t971, Safety flying parUcles. 

Standard tor Forcing. 
ANSI BIS 1- 1953-(P 1958) (b) Ab i h l t 

Safety Code ror Mechanical ras ve W ee erm.s-Cl) Mount-
Power Transmission Ap- eel wheels. Mounted wheels, usually 2-
paratus inch diameter or smaller, and of vartoUB 

§ 1910.222 Stnndnrds orgnnizntione. shapes, may be either organic or lnor
ga.nJc bonded abrasive wheels. They are 

The standards and specifications of the secured to plain or threaded steel man
tollowlng organizations have been ref- drels. 
erenced ln this Subpart O: Coples of the Cl) Tuck pointing. Removal, by grtnd
references materials may be obtained lng, of cement, mortar, or other non-
from the issulng organizations metallic Jointing material. 

1. American National Standards Institute, (3) Tuck pointing wheels. Tuck point-
Inc., 1430 Broadway, New York, NY 10018. 1ng wheels, usually Type 1, reinforced 

2. American Society of Mechanical ED.gt- organic bonded wheels have diameter, 
neera. St6 East t7 Street. New York.. NY 10017. thickness and hole size dimension. They 
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are subject to the same Hmitatlona 
use and mounting as Type 1 whee.a 
ftned lo subparagraph (10) of thb Pl 
graph. 

UMlTATfON; Wheels used tor tuck pol.ot 
should be reinforced, organto bonded. ( 
f 1910.248(0) (1) (11) (c).) 

<4) Portable grinding. A grlnd.lDI • 
eration where the grind.Ing machine 
designed to be hand held and tr.a, 
easily moved from one location to 1 
other. 

(5) Organic bonded wheell. Orga. 
wheels are wheels which are bonded 
means of an organic material sucll 
resin, rubber, shellac, or other alml 
bonding agent. ~ 

(6) Safet11 guard. A safety guard I& 
enclosure designed to restrain the p!ea 
of the grind.Ing wheel and furnl&b ' 
pos.stble protection in the event that I 
wheel ls broken In operation. • 

(7) Reinforced wheel!. The term "l 11 
lntorced" as applied to grinding wbe • 
shall define a class of organic wh~ II 
whlch contain strengthening tabr1c 
fl.lament. The term "reinforced" doea 11 • 
cover whee.ls using such mechanical a 
dJtions a.s steel rings, steel cup baw 1r. 
wire or tape winding. • 

(8) T11pe 11 flaring cup wheell. 'l'Y 11 
11 flaring cup wheels have double dl&r. 
eter dimensions D and J, and In addlUr 
have thickness, hole size, rim and bl, 

TY.PE 11 FLARING CUP WHFEIS ~ 
i-------P-----~.CUGt f fill 

T 

I 

1'1guro P-l bl: 
'l'VP' l1 - Flarin11-'P Wl,ul ~ 

Sid, grmdi1111 w/14<1 /1411/1111 "' "'"'" flare,!, or ,.,.,.. 
out1<'Grd /f'Offl tile back. Wall lAickx,u GI ,_ 

111, beck u 11on71allv i,nalOT th" at ""' 
th• gri11di~g f.acf (W). 

Ill 
thickness dimensions. Grinding ls alWIJ a. 
performed on rim face, W dimens!Ol 111 
Type 11 wheela are subject to all l.lJDill 
tlons of use and mounting l1sted tor 'l'JP i. 
6 straight sided cup wheels detln1UOD 1 Ill 
subparagraph (9) of th1s paraerapb. : 

LlMITATION: Minimum be.cit tblckntll. 
dimension, ahould not be leaa than ODI 
fourth T dlmensJon. In add1t1on wben 1111 ,I 
threaded hole wheels ate specllled the IJISld 
11.at, K dlmeiulon, shall be large enous}l ' 
accommodate e. suitable 11.ange. 

(9) Type 6 straight cup wheel&. TYP • 
6 cup wheels have diameter, thicknesl IO 
hole size, rim thickness, and back tb!Ck ~ 
ness dJmenslons. Grinding is always per 
formed on rim face, W dimension. Ill 

LIMrrATION: Minimum baclt thtckn- I Co 
dimension. should not be leas than oDt 
fourth T d.lmenslon. In addition, wbe~-~~, ~ 
threaded hole wboela are specl.fted, the u ,. 
11.at, It dimension, mtat be large eoouJII let 
a.ooonunodate a suitable flange. t., 
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TYPE 6 STRAIGHT C1:1P Vi'REEL.S 
1HDIHO f J,,/2 ----o-------l 

H 
P:lgure P-2 

T 

Tr,, I - Stnig1twv, W1tul 
ri111l~ vllctl "4vifl# G d'41MW, tllie/aull CIM 
'ii.\ OM rid• emaigM Of' floe GM fM l1J)Jl()ftU 
NIHL T.\it lfl"', MIH11W, diltrn fr- TVJN 6 
J CM ,rfxdi,cg _. flWIM"fMd. Oil t/sa -U of fM 
•• _,.. 11, U.:. difwe11e• bfno•m e.w cl£. 
1 •I CM n«u GM thi OKUitu diGIMUI' o/ lb 

tlwtfor.. Ula -a ~ "WW ~ 
- .- eM diaiMCW o/ Ult rcc•• u 9• 
ulllNJ i,iunM4iau dblwMin C4 '"""'b• 

. ,Ai, IMJlt ,w,. 
, , T,n,e t ,trcught wheet.. TJpe 1 

• iiht wheels have diameter, tbiclmess, 
• hole slZe dimensions and should be 

only on the periphery. TJpe 1 wheels 
a hl1 mounted between fiang~. 

«tt•TIOIC Role d1memtcm (H) 1Shoulc1 
• Ml cr-ter than two-tblrda of wheel di-
• er dlmenalon (D) tor prectslon. c,yUn-
• J, centerleaa, or BW'face grill<Ung appll-
• n-. Uaxtmum hole su:e tor all other 
a catlona ehoulc1 ~ eir.cee<l one-halt 

,1 cllameter. 

TYPE 1 STRAIOR't WBEEI.cl 
-----D------o1 

• ug:av ± 
Hl PIG -I 

name ,-3 
. 2'w, t - StnlllU 1n#tt 

fflllA-' ~ vl&uC Mffll • 4i4111flff', 
C.\iclRl,H GM llolf. 

I-Revoked 

I> Jack terms-(1) Jack. A Jack ls 
,ppllance for U!ttng and lowering or 
ing horlZontally a load by appUca
of a pnsbtng force. 

">'I'll: Jr.cu m&y be of the following types: 
r 11114 "'tohe~. 10rew and hyd.raullo. 

I) Ratfng. The rating of a Jack ls the 
.unum working load for which it u 
aned to Ult safely that load through
il'I specified amount of travel. 

§ 1910.243 Guarding of portable po"• 
ered tools. 

<a> Portable powered tools.-Cl) 
Portable circular saws.-<D All port
able, power-driven circul~r saws having 
a blade diameter greater than 2 in shall 
be equlpped with guards above and below 
the base plate or shoe. The upper gUard 
shall cover the saw to the depth of the 
teeth. except for the minimum arc re
quired to permit the base to be tilted for 
bevel cuts. The lower gUard shall cover 
the saw to the depth of the teeth, except 
for the minimum a.re required to allow 
proper r etraction and contact with the 
work. When the tool ls withdrawn from 
the work, the lower guard shall auto
matically and instantly return to cover
ing position. 

• 
(11) Paragraph <a> (1) (1) of this sec

tion does not apply to circular saws used 
in the meat industry for meat cutting 
purposes. 

(iv) The operating control on hand
held power tools shall be so located as to 
minlmlze the posslbllity of its accidental 
operation, if such accidental operation 
would constitute a hazard to employees. 

<v> This subparagraph does not-apply 
to concrete vibrators, concrete breakers, 
powered tampers, Jack hammers, rock 
drills, garden appliances, household and 
kitchen a.ppllances, personal care appli
ances, medical or dental equipment, or 
to fixed machinery. 
[§1910.243(a)(l)&(2) amended 
at 38 F.R. 14373 effective 
July 31, 1973 .] 

,. 
(3) Portable belt sanding machines. 

Belt sanding ma.chines shall be provided 
with gUa.rds e.t each nip point where the 
sanding belt runs onto a pulley. These 
guards shall effecUvely prevent the hands 
or fingers of the operator from corning 
tn contact with the nip points. The un
used run of the sanding belt shall be 
guarded aga.lnst accidental contact. 

<2> Switches and controls.-<D All 
hand-held powered circular saws having 
a blade diameter greater than 2 inches. 
electric, hydraulic or pneumatic chain (f) Cracked saws. All cracked saws 
saws. and percussion tools without posi- shall be ren1oved from service . 
tive accessory holding means shall be CS> Grounding.-Portable elect r i e 
equipped with a constant pressure switch powered tools shall meet the electrical 
or control that wW shut off the power requirements of subpart S of this pa.rt. 
when the J?rE>ssure ls released. All hand- [ §1910. 243 (a) ( 5) amended at 
held gasohne powered cha.in saws shall 
be equipped with a constant pressure 38 F . R . 14374, July 31, 
throttle control that will shut off the 19 7 3 • ] 
power to the saw chain when the pres-
sure ls released. 

(ii) All hand-held powered drills, Cb> Pneumatic powered toots and 
tappers, fastener drivers, horizontal. hose-Cl> Tool retainer.-A tool retainer 
vertical, and angle grinders with wheels shall be installed on each piece of utUlza.
greater than 2 inches in diameter, disc tton equipment which, without such a re
sanders with discs greater than 2 inches tainer, may eject the tool. 
in diameter, belt sanders, reciprocating (2) Airhose.-Hose and hose connec
saws, saber, scroll and jig saws with tlons used tor conducting compressed air 
blade shanks gre~ter than a nominal to utilization equipment shall be de• 
one-fourth Inch, and other stmllarly op- signed for the pressure and service to 
eratlng powered tools shall be equipped which they a.re subjected. 
withaconstantpressureswitchorcon- [§1910 . 243(b)(l)&(2) · d d 
trol, and may have a. lock-on control pro- amen e 
vlded that turnoff can be accomplished at 38 F . R . 14374 effective 
by a. single motion of the same finger or July 31 1973. J 
fingers that tum It on. ' 

Clll> (A) All other hand-held powerec <c> Portable abrasive wheels.-<1> 

>n: To ra.tse the rated load of a Jack, the 
,~ ot appllcatlon of the load, the applied 
e, t.nd the length ot lever arm ehould be 
• dee.tgn&tlld by the manutaeturer for 
put.tcular }aelt oonaldered. 

tools. such as, but not limited to, plater General requlrements.-Abrasive wheels 
sanders, grinders with wheels 2 lnchef shall be used only on machine provided 
in diameter or less, disc sanders with with safety gUards as defined in para,. 
discs 2 inches in diameter or less routers graph Cc) <D through <4> of this section. 
planers laminate trimmers 'nibblers' <l> Exceptfons.-The requirements of 
shears.' saber, scroll, and jig' saws with this subparagraph (1) shall not apply ~ 
blade shanks a nominal one-fourth of an the following classes of wheels and con-
inch wide or less, may be equipped with dltlons: 
either a positive "on-off" control, or <.A> Wheels used for internal work 

, •l0.242 Band and portable po"ercd 
tooh and equipment, general. 

l.) General requirement$. Each em• 
,er shall be responsible for the safe 
dltton of toolB and equlpment used 
~mployees, including tools and equip
lt which may be furnished by 
,loyees. 
l) Comprused air wed for cleaning. 
,pressed air sball not be used for 
,n!ng purposes except where reduced 
ess than 30 p.sJ. and then only with 
cUve chip gUardlng and personRl pro
.Ive equipment. 

other controls as described by paragraph while within the work being ground; 
<a> C2) CD and CU) of this section. (B) Mounted wheels used in portable 

(Bl Saber, scroll, and Jig saws with operations 2 inches and smaller in diam.: 
nonstandard blade holders may use eter; (see definition § 1910.241 Cb) ( 1)); 
blades with shanks which are nonuniform and 
in width, provided the narrowest portion CC) Types 16, 17, 18, 18R, and 19 cones, 
of the blade shank ls an integral part in and plugs, and threaded hole pot balls 
mounting the blade. where the work offers protection. 

(C) Blade shank width shall be <U> <A> A safety guard shall cover the 
measured at the narrowest portion of the spindle end, nut and flange projections. 
blade shank when saber, scroll, and jlg The safety gUa.rd shall be mounted so a.s 
saws have nonstandard blade holders. to maintain proper alignment with the 

CD> "Nominal" in t.hls subparagraph wheel, and the strength of the fastenings 
means ±0.05 inch. shall exceed the strength of the gUard. 

243(c)(l) 
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CB) Exceptton.-Safety guarda on all 
operations where the work provides a 
suitable measure of protection to the 
operator may be so constructed that the 
.spindle end, nut and outer flange are ex
posed. Where the nature of the work ts 
such as to entirely cover the side of the 
wheel, the side covers of the guard may 
be omitted. 

CC) Exception.-The spindle end, nut, 
and outer flange may be exposed on Port
able macl\ines designed for, and used 
with, type 6, 11, 27, and 28 abrasive 
wheels, cutting off wheels, and tuck 
pointing wheels. 

[§1910.243(c) amended at 
38 F.R. 14374 effective 
July 31, 1973.] 

<2> Cup wheels. Cup wheels (Types 6 
and 11) shall be protected by: 

CD Safety guards as specified In sub
paragraph ( 1 > of this paragraph; or, 

<II> Special " revolving cup guards'' 
wWch mount behind the wheel and tw·n 
with It. They shall be made of steel or 
other material with adequate strength 
and shall enclose the wheel sides upward 
from the back !or one-third of the wheel 
thickness. The mounting features shall 
conform with all regulations. <See sub
paragraph (5) of this paragraph.> It ls 
n1:cessary to maintain clearance between 

.the wheel side and the guard. The cle~r
ancc shalJ not exceed one-sixteenth Inch; 
or, 

<lU> Some other form of guard that 
will Insure as good protection as that 
wWch would be provided by the guards 
specified in subdlvtslon Cl) or (U) of this 
subparagraph. 

<3> Vertical portable grinders. Safety 
guards used on machines known as right 
angle head or vertical portable grinders 
shall have a maximum exposure angle of 
180°, and the guard shall be so located so 
as to be between the operator and the 
wheel during use. Adjustment of guard 
shall be such that pieces of an acciden
tally broken wheel will be deflected away 
from the operator. (See Figure P-4.) 

~ 
MO(JNTM; IJOt.1$ 

I~ I ..,, L,, "' c_ . I 
FIGURE NO, p.lt, 

(4) Other portable grlnderB. The maxi
mum angular exposure of the grinding 
wheel periphery and sides tor safety 
guards used on other portable grinding 
machines shall not exceed 180" and the 
top half of the wheel shall be enclosed at 
all times. (See Flgure11 P-5 and P-6.) 

243(c)(2) 

J"JCURE NO. P-6 
(5) Mounting and tnspectton of abra

sive wheels. (1> Immediately before 
mounting, all wheels s~ll be closely in
spected and sounded by the user <ring 
test, see Subpart 0, § 1910.215(d) <I>> to 
make sure they have not been damaged 
in transit, storage, or otherwise. The 
spindle speed of the machine shall be 
checked before mounting or the wheel to 
be c.:-rtain that It does not exceed the 
maximum operating speed marked on 
the wheel. 

CID Grinding wheels shall fit freely 
on the ~!:1dle and remain. free under 
all grin g conditions. A controlled 
clearance between the wheel hole and 
the machine spindle <or wheel sleeves or 
adaptors> ts e8$ential to avoid excessive 
pressure from mounting and spindle ex
pansion. To accomplish this, tbe machine 
spindle shall be made to nominal <stand
ard> size plus zero minus .002 inch, and 
the wheel hole shall be made suitably 
overslz.e to assure safety clearance under 
the conditions of operating heat and 
pressure. 

CW) All contact surfaces of wheels, 
blotters, and fiangers shall be fiat and 
free of foreign matter. 

Clv> When 11 busWng 1s used In tbe 
wheel hole it shall not exceed the width 
of the wheel and shall not contact the 
flanges. 

<v> Requirements for the use of 
flanges and blotters, see Subpart 0 , 
§ 1910.215 <c>. 

<6> Excluded machinery.-Natura.1 
sandstone wheels and metal, wooden, 
clotn, or paper discs, havp1g a layer of 
abrasive on the surface are not covered 
by this paragraph. 

[§1910.243(c)(6) added at 
38 F.R. 14374 effective 
July 31, 1973.) 

Cd) Explosive actuated fastening 
tools-Cl> General requtrements. (1) E>.
ploslve-actuated fastening tools wWch 
are actuated by expl~ives or any similar 
means and propel a stud, pin, fastener, 
or other object for the purpooe of affix
ing it by penetration to any other object 
shall meet the design requJrements in 

"American National Standard, Sat, 
Requirements for Explosive-Actual 
Fastening Tools," ANSI Al0.3-1970. T I 
requirement does not apply to devt, 
designed for attaching objects to s, 
construction materlals, such as woo 
plaster, tar, dry wallboard, and the Ii fll 
or to stud welding equipment. 

<ii> Operators and assistants us! 11 tools shall be safeguarded by means 
eye protection. Head and face protectt 
shall be used, as required by working co r 
dltlons, as set forth in Subpart I. 111 -

<2> Inspection, matntenance, and IA 
handling-(!) High-velocity toolJ. Tu • 
of this type shall have the character. 
tics outlined In Ca) through <h> ot u .. 
subdivision, 

D 
<a> The muzzle end of the tool slu • 

have a protective shield or guard at lea • 
3½ Inches in diameter, mounted perpe1 
dlcuJar to and concentric with the bam Ill 
and designed to confine any flying fra, 
ments or particles that might othenri 
create a hazard at the time of flrlng. 

Cb) Where a standard shield or gua1 111 

cannot be used, or where it does not co" " 
al! apparent avenues through which lb ' 
Ing particles might escape, a specll la 
sWeld, guard, fixture, or Jig designed llll ,111 
built by the manufacturer of the IOI 
being used, wWch provides this degree 1 
protection, shall be used as a substltut 

Cc> The tool shall be so designed till 
1t cannot be fired unless it Is eqUQJlll 111 with a standard protective shield c 
guard, or a special shield, guard, 1ixtuJI , 
or Jig. b 

Cd) (l) The firing mechanism shall b b 
so designed that the tool cannot ftre dU? 
lng loading or preparation to ft.re, or l 111 
the tool shouJd be dropped while Joadec II 

<2> Firing of the tool shall be depen6 II 
ent upon at least two separate and dla " 
tlnct operations of the operator, with tb II 
final firing movement being separat I 
from the operation o! bringing the '°' 
into the firing position. I 

<e> 'l'he tool shall be so designed a ti 
not to be operable other than again.st I ID 
work surface, and unless the operator 11 
holding the tool against the work surfac, ID 
with a force at least 5 pounds grea~ 
than the total weight o! the tool. II 

Cf) The tool shall be so designed thall II 
will not operate when equipped with thl I 
standard guard Indexed to the ctntel Ii 
position If any bearing surface of tbf ID 
guard is tilted more than 8' from contact 
with the work surface. Ill 

<g) The tool shall be so designed th&I a, 
positive means of varying the power art JI 
available or can be made available to tilt II 
operator as part of the tool, or as an II 
auxiliary. in order to make It possible tor le 
the operator to select a power level adt· Ill 
quo.te to perform the desired work with· 

, out excessive force. <Al 
Ch) The tool shall be so designed thlL JI 

all breeching parts will be re~<;0nablJ • 
visible to allow a check for any f"reftll I 
matter that may be present. 

1 (ii) Tools of the low-velocity piston 1ypc shill 
have the characteristics outlined in (a) 1hrough ? 
(e) of this subdivision and any additional safCSY l 
features he may wish to in~orporate. 
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• 
<3) Requirements for loads c..nd fas-

! 
The muzzle end of the tool shalt' be 

ned so that sUitable protective 
ls, gU&rds, Jigs, or fixtures, designed 
,uUt by the manufacturer of the tool 

• used, can be mounted perpendicu-
1 the barrel. A standard spall shield 

Ill be supplied with each tool. 

teners. (1) There shall be a standard 
means of identifying the power levels ot 
loads used in tools. 
(§191O.243(c)(3)(i) 

concrete closer than 3 inches from the 
unsupported edge or comer, or into steel 
surfaces closer than one-half inch from 
the unsupported edge or comer, unless 
a special guard, fixture, or jig 1s used. 
(Exception: Low-velocity tools may drive 
no closer than 2 inches from an edge in 
concrete or one-fourth inch in steel.> cl> The tool shall be designed so 

• .t shall not 1n ordinary usage propel 
IQ ,charge a stud, pin, or fastener while 
• ng or during preparation to fire, or 
Ill 1e tool should be dropped while 

amended at 43 F.R. 49797, 
October 24, 1978.] (b) When fastening other mater1al8, 

such as a 2- by 4-inch wood section to a 
concrete surface, it ls permissible to drive 
a fastener of no greater than %2-inch 
shank die.meter not closer than 2 inches 
from the unsupported edge or comer of 
the work surface. 

(ii)-Revoked 

llJ d. TABLE P-1-Revoked 
Firing of the tool shall be depend-

4111 rpon at least two separate and dis
• operations of the oper.ator, with the 
• flrtng movement being separate 
r.t the operation of bringing the tool 
IIJ the firing position. 

The tool shall be so designed as not 
Id operable other than against a work 
~ iee. llnd unless the operator is hold
Id the tool against the work surface 
• a force at least 5 paunds greater 

the total wetght of the tool. 
, The tool shall be so designed that 

CllD No load Ceased or caseless) shall 
be used 1! it w1ll accurately chamber in 
any existing approved cdhunerclally 
available low-velocity piston tool or ham
mer operated piston tool-low-velocity 
type and will cause a fastener to have 
a mean velocity in excess of 300 feet per 
second when measured 6.5 feet from the 
muzzle end of the barrel. No Individual 
test firing of a series shall exceed 300 feet 
per second by more than 8 percent. 

Clv) Fasteners used in tools shall be 
only those specifically manufactured for 
use in such tools. 

■ .ive means of varyiug the power are 
• able or can be made available to the 

ator as part of the tool, or as an 
• Uary, in order to make tt possible for 
I' >perator to select a power level ade-
• e to perform the desired work with• 
• ,xc~.,1ve force. 

l The tool shall be so designed that 
• >reechtng parts w1ll be reasonablY 
'I' le to allow a check for any foreign 
■ er that may be present. 

1) Tools of the bammer-operated 
al 10 tools-low-velocity type shall have 
! l characteristics outlined in ca> 
91 ugh Ce) of this subdivision. 

1> The muzzle end of the tool shall be 
designed that suitable protective 
lds. guards. jigs, or fixtures, designed 
bullt by the manufacturer of the tool 

,g used. can be mounted perpendicu
t.o the barrel. A standard spall shield 
l be supplied with each tool. 
>> The tool shall be so designed that 
1all not in ordinary usage propel or 
harge a stud, pin, or fastener while 
Ung, or during preparation to fire, or 
. he tool should be dropped while 
led. 
• > Ftrtng of the tool shall be de
dent upon at least two separate and 
tnct operations of the operator, with 
final firing movement being separ~te 
n the operation of bringing the tool 
, the firing position. 
t> The tool shall be so designed that 
tive means of varying the power are 
llable or can be made available to the 

(4) Operating requirements. (i) Be
fore using a tool, the operator shall in• 
spect it to determine to his satisfaction 
that It is clean, that all moving parts 
operate freely, and that the barrel ts 
free from obstructions. 

<11> When a tool develops a defect-dur
ing use, the opera.tor shall immedi1..tely 
cease to use 1t, untll it ls properly 
repaired. 

<111> Tools shall not be loaded until 
just prior to the intendecf ..flfing time. 
Neither loaded nor empty tools are to be 
pointed at any workmen, and hands 
should be kept clear of the open barrel 
end. 

Uv) No tools shall be loaded unless 
being prepared for immediate use, nor 
shall an unattended tool be left loaded. 

<v> In case of a misfire, the operator 
shall hold the tool in the operating posi
tion for at least 30 seconds. He shall then 
try to operate the tool a second time. He 
shall wait another 30 seconds, holding 
the tool in the opera Ung position; then 
he shall proceed to remove the explosive 
load in strict accordance with the manu
facturer's instructions. Misfired car
tridges should be placed carefully in a 
metal container filled with water, and 
returned to the supervisor for disposal, 

<x> Fasteners shall not be driven 
through existing holes unless a positive 
guide 1s used to secure accurate 
a.llgnment. 

<xi> No fastener shall be driven into 
a spalled area caused by an unsattsfac
tory fastening. 

Cxii> Tools shall not be used in an 
explosive or flammable atmosphere. 

CxiiD All tools shall be used with the 
correct shield, guard, or attachment rec
ommended by the manufacturer. 

(xiv> Any tool found not in proper 
working order shall be immediately re
moved from service. The tool shall be 
inspected at regular intervals and shall 
be repaired in accordance with the man
ufacturer's specifications. 

<e> Power lawn1nowers-(l) General 
requirements. Ci> Power lawrunowers of 
the walk-behind, riding-rotary, and reel 
power lawnmowers designed for sale to 
the general public shall meet the design 
,specifications in "American National 
,Standard Safety Specifications for Power 
Lawnmowers" ANSI B71.l-Xl968. These 
speclflcations do not apply to sulky-type 
mowers, fla.11 mowers, slcklebar mowers, 
or mowers designed for commercial use. 

<11> All power-driven chains, belt~. and 
gears shall be so positioned or otherwise 
guarded to prevent the operator's acci• 
dental conta-et therewith, during normal 
starting, mounting, and operation of the 
machine. 

<111> A shutoff device shall be provided 
to stop operation of the mot.or or engine . 
This device shall require manual and 
intentional reactivation to restart the 
motor or engine. 

(iv) All positions of the operating con
trols shall be clearly identlfled. 

(v) The words, "Caution. Be sure the 
operating controlCs) ls in neutral be
fore starting the engine," or similar 
wording shall be clearly visible at an 
engine starting control point on self• 
propelled mowers. 

, rator as part of the tool, or as an aux
"'Y, in order to m.ake it possible tor the 
rat.or to select a power level adequate 
>erform the desired work without e'X
live force. 
e> The tool shall be so designed that 
breeching parts will be reasonably 
ble to allow a check for any foretir,, 
tter that may be present. 

(vi> A tool shall never be left un
attended in a place where it would be 
available to unauthorized persons. 

<vU> Fasteners shall not be driven into 
very hard or brittle materials including, 
but not limited to, cast iron, glazed tlle, 
surface-hardened steel, glass block, live 
rock, face brick, or hollow tlle. 

<viii> Driving into materials easily 
penetrated shall be a.voided unless such 
materials are backed by a substance that 
w1ll prevent the pin or fastener from 
passing completely through and creating 
a flying-missile hazard on the other side. 

(2) Walk-behind and rtdlng rotari, 
mowers. (1) The mower blade shall be 
enclosed except on the bottom and the 
enclosure shall extend to or below the 
lowest cutting point of the blade 1n the 
lowest blade position. 

l91O.243(d)(2)(i), (ii), 
i (iii) amended at 43 
R. 49797, October 24, 
78.] 

<Ix> (a) Fasteners shall not be driven 
directly into materials such as brick or 

<11> Guards which must be removed to 
install e. catcher assembly shall comply 
with the following: 

(a) Warning instructions shall be 
affixed to the mower near the opening 
stating that the mower shall not be used 

243(e)(2) 
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without either the catcher assembly or 
the guard 1n place. 

<b> The catcher assembly or the guard 
shall be shipped and sold 88 part of the 
mower. 

(c) The instruction manual shall state 
that the mower shall not be used with
out either the catcher assembly or the 
guard 1n place. 

<d> The catcher assembly, when prop
erly and completely installed, shall not 
create a condition which violates the 
limits given for the guarded opening. 

<111> Openings in the blade enclosure, 
intended for the discharge of grass, shall 
be limited to a maximum vertical angle 
of the opening of 30°. Measurements 
shall be taken from the lowest blade 
PoSition. 

<Iv) The total effective opening area 
of the grass discharge openlng<s> shall 
not exceed 1,000 square degrees on. unit.s 
having a width of cut less than 27½ 
inches, or 2,000 square degrees on unit.s 
having a width of cut 27½ inches or over. 

<v> The word "Caution." or stronger 
wording, shall be placed on the mower 
at or near each discharge opening. 

<vii LRevokedJ 
[§1910 . 243(e)(2)(vi) 
revoked at 38 F.R. 14374, 
effective July 31, 1973.] 

(vii) Blade(s) shnll stop rotating from 
the manutacturer·s specifted maximum 
speed within 15 seconds after declutch-
1.nJ?. or shutting off power. 

CvilD In a multiplece blade, the means 
of fastening the cutting members to the 
body of the blade or disc shall be so de
signed that thev n-ill not become worn to 
a hazardous condition before the cutting 
members themselvP~ are worn beyond 
use. 

<Ix> The mairlmum tip speed of any 
f>lade sh3ll be 19,000 feet per mJnute. 

(3) Walk-behfnt'l rotary mowers. (1) 
The horizontal angle of the openlng(s) in 
the blade enclosure. intended for the dis
charge of grass, shall not contact the 
operator area 

(il) There shall be one of the follow
ing at all openings In the blade enclosure 
i'ltended for the dlscharee of grass: 

Ca> A minimum unobstructed hori
zontal distance of 3 Inches from the end 
of the di~charge chute to the blade tip 
circle. 

(b) A rigid bar fastened across the 
discharge opening secured to prevent 
removal without lhe use of tools. The 
bottom of the bar shall be no higher than 
the bottom edge of the blade enclosure. 

<iii> The bJghest polntrs) of the front 
of the blade enclosure, except discharge 
openings, shall be such that any line ex
tending ::i. ma.ximwn o! 15° downward 
from the horizontal toward the blade 
shaft axis (axe$) shall not intersect the 
horizontal plane wit.hln the blade tip cir
cle. The highest pol.ut(s) on the blade 
enclosure front, except discharge-open
ings, shall not exceed 1 ¼ inches above 
the lowest cutting point of the blade in 
the lowest blade position. Mowers with a 

243(e)(3) 

swingover handle are to be considered 
as having no front in the blade enclosure 
and therefore shall comply with subpara
graph <2> <D of th.is paragraph. 
[§1910.243(e)(3)(iii) 
amended at 38 F.R. 14374, 
effective July 31, 1973 . ] 

(iv> The · mower handle shall be 
!astened to the mower so as to prevent 
loss of control by unintentional un
coupling while 1n operation. 

Cv> A positive upstop or latch shall be 
provided for the mower handle in the 
normal operating position Cs). The up
stop shall not. be si,t,ject to unintentional 
disengagement during normal operation 
of th~ mower. The upstop or latch shall 

,l)ot allow the center or the handle grips 

to come closer than 17 Inches horizon
tally behind the closest path of the mower 
blade(s) unless manually dlsengnged. 

(vi) A swing-over handle, which com
plies with the above requirements, will 
be permitted. 

<vu>. Wheel drive disengaging controls, 
except deadman controls, shall move 
opposite to the direction of the vehicle 
motion in order to disengage the drive. 
Deadman controls shall complY with 
§ 1910.24Uc) Cll ) and may operate in 
any direction to disengage the drive. 
[§1910 . 243(e)(3)(vii) 
added at 38 F.R. 14374, 
effective July 31, 1973.] 

(4) Riding rotary mowers. o, The 
highest point<s) of all openings in the 
blade enclosure, front shall be llmJted by 
a vertical angle of opening ot 15• and a 
maximum distance of 1 ¼ inches above 
the lowest cutting point of the blade 1n 
the lowest blade position. 

<ii) Opening<s> shall be placed so 
that grass or debris will not cUseharge 
directly toward any part of 11.D operator 
seated in a normal operator position. 

(iii) There shall be one of the follow
ing at all openings in the blade en
closure intended for the discharge of 
grass: 

<a> A minimum unobstructod hori
zontal distance of 6 inches from the end 
of the discharg~ chute to the blade tip 
circle. 

<b> A rigid bar fa.-;tened across the 
discharge opening secured to prevent 
removal without f.he use ot tools. The 
bottom of the bar shall be no higher than 
the bottom edge of the blade enclosure. 

<iv> Mowers sha.ll be provided with 
stops to prevent jacitkniftng or locking 
ot the steering mechanism. 

<v> Vehicle stopping means shall be 
Provided. 

01) p.nd may op,>rate in any direct 
disengage thP drive. 
[§1910.243(e)(4)(vi) 
added at 38 F.R. 14374, 
effective July 31, 1973. 

§ 1910.244 Otlter portable toot. 
equipment. 

Ca) Jaclcs-<l> Loading and marl 
<I> The operator shall make sure 
the Ja.ck used has a rating sufflc!er 
lift and sustain the load. 

(ii) The rated load shall be legibly 
permanently marked in a prominen· 
cation on the jack by casting, stamr 
01· other suitable means. 

(2> Operation and maintenance. 
In the absence of a firm foundation • 
base of the jack :;hall be blockec 
there is a possibiUty ot sllppage of 
cap. a block shall be placed in betv 
the cap and tne load. 

<11> The operator shall watch the 
indicator, which shall be kept cll!1lr.. 
order to determine the llmJt of tl'f 
The indicated limit shall not be over. 

<iii l After the load has been ra1 
11; shall be cribbed, blocked, or other, 
S"'Cured at once. 

<iv> Hydraulic jacks exposed to !rt 
Ing temperatures shall be supplied v 
an adequate antifreeze liquid. 

<v> All Jacks shall be properly lul 
cated at regular intervals. The lubrtc 
Ing instructions of the manufactt 
should be followec1, and only Iubrlca 
recommended by h1m should be use, 

<vi> Each Jack shall be thoroug, 
inspected at times which depend upon 
service conditions. InspectJons shall 
not less frequent than the following: 

<a> For constant or intermittent 1 

at one locality, once every 6 months, 
<b> For Jacks sent out of shop 

special work, when sent out and wt 
returned, 

<c> For a jack subjected to abnoru 
load or shock, immediately before a 
immediately thereafter. 

(vll> Repair or replacement Pal 
shall be examined tor J)OSSible defec 

<viii> Jacks wbJch are out of onl 
shall be tagged a.ocordingly, and Shi 
not be USed until repairs are made. 

<b> Aora.nve bla3t cleanlug nozzZ. 
The blast C'-leanlng nozzles shall • 
equipped with an operating valve whli 
must be held open manually. A sUJ>PO t 
shall be provided on which the DOSI 
may be mounted when it 1s not 1n I.I! S . ~, 
§ 1910.245 Effective date&, 

<a> The provis1ona or this Subi'lr1 
shall become efl'ective on August 27. 11' Ill 
except as provided in the remainll 
~phs of th1s section. 

<b> The folloY.'1ng pravSsions shall b 1 
come effective on February 15, 1972: , 
t 1910..243 (&) (1). (a) (2). (a) (3), (b)(I 

(c)(t), (C) (2), (C) (3), (d) (1), (<U (2),al t• 
<•I 

(vl) Hand-operated wlleel drive disen
gQging controls shall move opposite to 
the direction of vehicle motion 1n order 
ti> disengage the drive. .Foot-operated 
wheel drive disengaging controls shall be 
depressed to disengage the drive. Dead
ruan controls, both hand and foot op
-:rated, shall comp]y with § 1910.241 (c) 

(c> Notwithstanding anything 1 I , 
paragraph <a), (b). or Cd) ot this sectlOI l 
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;,roviston in any other section of this 
art which contains in itself a specific 
Uve date or time Umitatton shall be
' effective on such date or shall ap
n accordance with such Umitation. 
I Notwithstanding anything in 
graph (a.) of this secUon, if any 
curd in 41 cm Part 50-204, other 
1 a national consensus standard in
orated by reference in § 60-204.2 
1 >. ts or becomes applicable at any 
to any employment and place of em

ment, by virtue of the Walsh-Healey 
tc Contracts Act, or the Service Con
~ Act of 1965, or the National 
1dat1on on Arts and Humanities Act 
965, any corresponding establlshed 
~ral standard in this Subpart P which 
•rtl"ed from 41 CFR Part 50-204 shall 

cc> All other welding terms are used 
in nccordance with American Welding 
Society-Terms and Drflnitlons-A3.0-
1969. 

§ 1910.252 Welding, cutting, and braz
ing. 

become effective, and shall be ap-
1ble to such employment and gl~e of 
l~yment, on the same date: ' 

10.2-16 
lee, 
24! (a) 

.241(b) 

.2tl (d) 

1.242 
1.2.S(a) 

>.243(0) 

0 243(d) 

0243(e) 

0244(a) 

0.244(b) 

Sources of standards, 
Source 

ANSI Al0.3 (1970), Safety Re· 
qulrements for exploalve ac
tua.ted faatenlng tools. 

ANSI B'l.1-19'70, Safety Code 
tor the use, care, and protec
tion of a.braalve wheels. 

ANSI B'll.1-1968, Safety Specl• 
tlcatlona tor power lawn 
mowers. 

ANSI 830.1-1943. Safety Code 
for Ja.cka. 

4\ CPR 50-204.4 a.nd 60-2M.8. 
ANSI 01.1-1954 (R1961), 

Safety Code for woodwork• 
tng ma.chines. 

ANSI B19.1-19S8, Compressed 
A1r Machlnery and Equip• 
ment. 

ANSI B'l .l-1970, satety Code for 
the Use, care, and Protectlon 
of" Abrasive Wheels. 

ANSI Al0.8--1970, Exploaive 
Actuated Fe.Stentng Tools. 

ANSI B71.l-1968, Safety 
SpecUicattons tor 
Power Lawn Mowers. 

ANSI B30.1-1943 <R1952), 
Safety Code for Jacka. 

ANSI Z9.4-1968, Ventllatton 
and Safe Practices of Abra-
sive Blasting Operations. 

(al Installation and oPeratfon of 
oxygen-fuel gas systems for welding and 
cutting-Cl) General requirements. CU 
Flammable mu:ture. MiXtUres of fuel 
gases and air or oxygen may be explo
sive and shall be guarded against. No 
device or attachment facWtat1ng or per
mitting mixtures of air or oxygen with 
f\arnrnahle gases prior to consumption, 
except at the burner or in a standard 
torch, shall be allowed unless approved 
for th.e purpose. 

<ll> Maximum r,re&sure. Under no 
condition shall acetylene be generated, 
piped <except in approved cylinder mani
folds) or utilized at a pressure in excess 
of 15 p.sJ. gage pressure or 30 p.sJ. abso
lute pressure. (The 30 p.s.1. absolute 
pressure Umtt 1s intended to prevent un
safe use of acetylene in pressurized 
chambers such as caissons, underground 
excavations or tunnel construction.> 
This requirement is not intended to applY 
to storage of acetylene dissolved in a 
suitable solvent in cylinders manufac
tured and maintained according to U.S. 
Department of Transportation require
ments, or to acetylene for chemical use. 
The use of Uquid acetylene shall be 
prohibited. 

(ill) Apr,aratus. Only approved ap
paratus such as torches, regulators or 
pressure-reducing valves, acetylene gen
erators, and manifolds shall be used. 

Ov) Personnel. Workmen in charge of 
the oxygen or fuel-gas supply equipment, 
including generators, and oxygen or fuel
gas distribution piping systems shall be 
instructed and Judged competent by their 
employers for this important work before 
being left in charge. Rules and instruc
tions covering the operatipn and main
tenance of oxygen or fuel-gas suPPlY 
equipment including generators. and 
oxygen or fuel-gas distribution piping 
systems shall be readily available. 

with the An1erican National Standard 
Compressed Gas Cylinder Valve Outlet 
and Inlet Connections, ANSI B57.l-1965. 

Cd> All cylinders with a water weight 
capacity of over 30 pounds shall be 
equipped with means of connecting a 
valve protection cap or with a collar or 
recess to protect the valve. 

CID Storage of cylinders-general. Ca) 
Cylinders shall be kept away from 
radiators and other sources of heat. 

Cb> Inside of buildings, cylinders shall 
be stored in a well-protected. well
ventilated. dry location, at least 20 feet 
from highly combustible materials such· 
as oil or excelsior . Cylinders should be 
stored In definitely assigned places away 
from elevators, stairs, or gangways. As
signed storage spaces shall be located 
where cylinders will not be kn~ked over 
or datnaged by passing or falling objects. 
or subject to tampering by unauthorized 
persons. Cylinders shall not be kept In 
unventilated enclosures such as lockers 
and cupboards. 

Cc> Empty cylinders shall have their 
valves closed. 

Cd> Valve protection caps, where cyl
inder Is designed to accept a cap, shall 
always be In place, hand-tight, except 
when cylinders are in usc or connected 
for use. 

<iii> Fuel-gas cylinder storage. Inside 
a building, cylinders, except those in 
actual use or attached ready for use, shall 
be limited to a total gas capacity of 2,000 
cubic feet or 300 pounds of liquefied 
petroleum gas. 

910.247 Standards organizations. 
Specific standards of the following 
ianizatlon have been reference,:! in this 
:>part. Coples of the referenced mate
.ls may be obtained from the Issuing 
;tanizaUon. 

<a> For storage in excess of 2,000 cubic 
feet total gas capacity of cylinders or 
300 pounds of liquefied petroleum gas, a 
separate room or compartment conform
ing to the requirements specified in sub
paragraphs <6) CvD Ca> <8> and (9) of 
this paragraph shall be provided, or cyl
inders shall be kept outside or in a 
special building. Special buildings, rooms 
or compartrr.ents shall have no open 
flame for heating or lighting and shall 
be well ventilated. They may also be 
used for storage of calcium carbide in 
quantities not to exceed 600 pounds, when 
contained In metal containers complying 

<2> Cylinders and containers-Ci > Ap- with subparagraphs <7> Ct) (a > and (b) 
proval and marking. Ca) All portable of this paragraph. Signs should be con
cylinders used for the storage and ship- splcuously posted in such rooms reading, 
ment of compressed gases shall be con- "Danger-No Smoking, Matches or Open 
structed and maintained in accordance Lights," or other equivalent wording. 
with the regulations of the U.S. Depart- Cb> Acetylene cylinders shall be stored 
ment of Transportation, 49 CFR Parts valve end up. ,erlcan National Standards Institute, 1430 

Broa~o,va.y, New York, N.Y. 10018. 

► >part 0-Welding, Cutting, a nd 
Brazing 

910.251 Definitions, 

\s used in this subpart: 
r.> "Welder" and "welding operator" 
an any operator of electric or ga.s 
!ding and cutting equipment. 
b> "Approved" raeans listed or ap
>Ved by a nationally recognized test-
: laboratory. such as Factory Mutual 
gtneering Corp., or Underwriters' 
boratorles. Inc. 

171-179. 
Cb> Compressed gas cyllnders shall be 

legibly marked, for the purpose of 
Identifying the gas content, with either 
the chemical or the trade name of the 
gas. Such m.1rk.ing shall be by means 
of stenciling, stamping, or labeling, and 
shall not be readily removable. Whenever 
practical, the marking shall be located 
on the shoulder of the cylinder. This 
method conforms to the American Na
tional Standard Method for Marking 
Portable Compressed Gas Containers to 
Identify the Material Contained, AN8I 
Z48.l-1954. 

(cl Compressed gas cylinders shall be 
equipped with connections complying 

<iv> Oxygen storage. Ca> Oxygen cyl
inders shall:- not be stored near highly 
combustible material, especially oil and 
grease; or near reserve stocks of carbide 
and acetylene or other fuel-gas cyltnders, 
or near any other substance llkely to 
cause or accelerate flre; or In an acety-
11;ne cenerator compartment. 

Cb> Oxygen cylinders stored In out.side 
generator houses shall be separated from 
the generator or carbide storage rooms 
by a noncombustible partition having a 
fire-resistance rating of at least 1 hour. 
This partition shall be without openings 
and shall be gastlght. 

252(a)(2) 
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be brazed with silver-brazing alloy or 
similar high melting Point <not less than 
aoo• F.> filler metal. 

(111> Installation. <a> Distribution 
lines shall be installed and maintained in 
a safe operating condition. 

(b) All piping shall be run as directly 
as practicable, protected against physi
cal damage, proper allowance being 
made tor expansion and contraction, Jar
ring and vibration. Pipe laid underground 
in earth shall be located below the frost 
line and protected against corr06lon. 
After assembly, piping shall be thor
oughly blown out with air, :.iltrogen, or 
carbon dioxide to remove foreign mate
rials. For oxygen piping, only oil-tree air. 
oll-!ree nitrogen, or oll-!ree carbon di
oxide shall be used. 

[§1910.252(a)(4)(iii)(b) 
amended at 43 F . R. 49797, 
October 24, 1978.] 

<c> Only piping which has been welded 
or brazed shall be installed in tunnels, 
trenches or ducts. Shutoff' valves shall be 
located outside such conduits. Oxygen 
piping may be placed in the same tun
nel, trench or duct with tuel-gas pipe
lines, provided there is iood natural or 
forced ventilation. 

(ct> Low points ln piping carrying 
moist gas shall be drained Into drip pots 
constructed so as to permit pumping or 
dralning out the condensate at necessary 
intervals. Drain valves shall be installed 
for thls purpose having outlets normally 
closed with screw caps or plugs. No open 
end valves or petcocks shall be used, ex
cept that in drips located out of doors, 
underground, and not readily accessible, 
valves may be used at such points il they 
are equipped with means to secure them 
ln the closed position. Pipes leading to 
the surface of the ground shall be cased 
or Jacketed where necessary to prevent 
loosening or breaking. 

<e> Gas cocks or valves shall be pro
vided for all buildings at points where 
they will be readily accessible tor shut
ting off the gas supply to these buildings 
in any emergency. Underground valve 
boxes or manholes should be avoided 
wherever possible. There shall also be 
provided a shutoff valve in the discharge 
line from the generator, gas holder, 
manifold or other source of supply. 

(/) Shutoff' valves shall not be in
stalled in safety rellet lines in such a 
manner that the safety relief device can 
be rendered lne.ffective. 

(g) Fittings and lengths ot plpe shall 
be examined Internally before a::.sembly 
and, il necessary, freed from scale or dirt. 
Oxygen piping and fittings shall be 
washed out with a suitable solution which 
will effectively remove grease and dirt 
but will not react with oxygen. Hot water 
solutions ot caustic soda or trisodium 
phosphate are effective cleaning agents 
tor thls purpose. 

(h) Piping shall be thoroughly blown 
out after assembly to remove foreign 
matertal3. For oxygen piping, oll-free air, 
oll-free nitrogen, or oll-tree carbon 

252(a)(5) 

dioxide shall be used. For other piping, 
air or inert gas may be used. 

< i) When flammable gas lines or other 
parts of equipment are being purged ot 
air or gas, open lights or other sources ot 
ignition shall not be permitted near 
uncapped openings. 

<i> No welding or cutting shall be per
formed on an acetylene or oxygen pipe
line, including the attachment ot hangers 
or supports, until the line has been 
purged. Only oil-free air, oil-tree nitro
gen, or oil-tree carbon dioxide shall be 
used to pi;rge OxYgen lines. 

(Iv> Painting arid rigm. ( a) Under
ground pipe and tubing and outdoor fer
rous pipe and tubing shall be covered or 
painted with a sUltable material tor pro
tection against corroaion. 

Cb> Aboveground piping systems shall 
be marked in accordance with the Ameri
can National Standard Scheme for the 
IdenWlcatlon of Pip~ Systems, ANSI 
AlS.1-1958. 

Cc> Station outlets shall be marked to 
Indicate the name of the gas. 

<v> T""ng. <a> Piping systems shall 
be tested and p,oved gastlght at 1 ½ 

OW:'fG (H 
r vcL 
GAS 

tlmM th,. maxlmwn operaUDr ~ ie ffll 
and shall be thornughJy iiWaed .i uD bl 
befo"' befnr placed in service. TIie * b 
r1aJ used for testing ozygen Hnea 11111 IICI 
oll free and noncombustible. Plamll r ~ 
not be used to detect Jew. 

Cb) Wbenflammab'8gulinelarlln ml! 
parts ot equipment are ~ Plllllf Ille vi 
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permitted n~ uncapped C'IPffl.._ ~ 

(5) Protect1ae equipment, Mlt, Ii 
reUUZator1-C1> GeMral. F.quipmel .. 
be Installed and used only in the -
for whlch It la approved and u na 
mended by the manufacturer. 

<11> Prumre relief deofcea. ea,1o1,. 
Ing systems shall be protected bJ ~ 
rellet devices set to function al DOI• 
than the "ea1gn pres.,ure of Ule .,.. 
and dlscbargmg QPWarda to • 1111 
locaUon. 

<W> PIJ11,ig r,rotectff>e ~ Ii 
The fuel-raa and oznen P1PIDI .
incJndlng Portable outlet bead4n .. 
Incorporate the protective .,_. 
shown 1n ptgures Q-1 . Q-2, and Q-l 
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When only a Portion of a fuel-gas BYS• 
tem 16 to be wed with oxygen, only that 
Portion need comply with subparagraph 
(5> <111> <a> ot thiB paragraph. 

<b> Approved protective equipment 
(designated P. in Figs. Q-1, Q-2, and 
Q--3) shall be Installed 1n fuel-gas piping 
to prevent: 

<1> Backflow of oxygen into the tuel
ga.s supply system; 

(2) Passage ot a flash back into the 
fuel-gas supply system; and 

(3) Excessive back pressure ot oxygen 
in the fuel-gas supply system. The three 
functions ot the protective equipment 
may be combined 1n one dev!ce or may 
be provided by separate devices. 

<O The protective equipment shall be 
located in the main supply line, as 1n 
Figure Q-1 or at the head ot each branch 
line, a.s ln Figure Q-2 or at ea.ch location 
where fuel-gas ls withdrawn, as 1n ptgure 
Q--3. Where branch lines are ot 2-lnch 

JPipe size or larger or ot su~ 
length, protective equipment < 
nated as FP> shall be Jocated aa abafll~ 
either Q-2 and Q--3. 

(U> Backflow proteotlon 8hall bl 111t 
vided by an approved device Ulll • 
prevent oxygen from flowing 1D1D 11 
tuel-ga.s system or fuel from tlowlDI: 
the oxygen system (see Br, PJ.ga. Q-1 
Q-2) 

CffO Flash-back prot.ectlon ablll 11 
provided by an approved devtce tt1111I 
prevent flame from passing int.o UII t,t 
gas system. II 

<iv> Back-pressure pro~~:.e:a..
provided by an approved P 
device set at a pressure not greater U: 
the pressure rating ot the bacldlo• « • 
fiashback protection device, whlC:::11 lower. The pressure-relief device " 111 Jocated on the downstream side t
backflow and fla•bbaclc protecUoll 
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•vent from the pressure-relief 
• 11 be at least as large as the 

~-inlet and shall be lnstalled 
111 points that may collect mots
,, points are unavoidable, drip 
drains clo.sed with screw plugs 

soclatton and Rubber Manufacturers 
Association. 

to open at a pressure not in excess of 
20 p.s.t.g. 

Cc) Nonautomattc genP.rat.ors shall not 
be used for generating acetylene at pres
sures exceeding 1 p.sJ.g., and all water 
overflows sbaJl 'be vtsible. 

(b)-Rcvoked 

• ball be installed at the low 
e vent terminus shs.11 not en-

~ rsonnel or property through 
dll uge; shall be located away 
la ton sources; and shall termi• 

'lood or bend. 

Cc) When parallel lengths of oxygen 
and acetylene hose are taped t.ogether 
for convenience and to prevent tangling, 
not more than 4 inches out of 12 inches 
shall be covered by tape. 

Cd> Hose connections shall comply 
with the Standard Hose Connection 
Specifications, 1957, Compressed Oas AJ;
soctation. 

(ill) Location. The space around the 
generator shall be ample for free, un
obstructed operation and maintenance 
and shall permit ready adjustment and 
char~. 

pipeline protective equipment 
,_ tes a Uquld. the liquid level 

II laintained, and a suitable anti
., .y be used to prevent freezing. 

l el gas for use with equipment 
'I'9 ring oxygen shall be withdrawn 

of the piping protective 

Y'> ation outlet protectfve equip-
~ A check valve, pressure regu-

traulic seal. or combination of 
1~es shall be provided at each 

1u11• 1tlet. including those on port
iiers, to prevent backflow, as 

10'111l• Figures Q-1, Q-2, and Q-3 and 
d as SP and So. 

b .ien approved pipeline protec-
1,q ment (designated PF> ts located 
~e. .tton outlet as in Figure Q-3, no 

ldl. 1 check valve, pressure regula
draulic seal is required. 
shutoff valve <designated VP 

,shall be installed at each sta
?t and shall be located on the 

side of other station outlet 
"''"'·- ,t. 

the station outlet ts equipped 
• etacbable regulat.or, the outlet 

1 roloate 1n a union connection 
c plies with the Regulator Con

ecil tandards, 1958, Compressed Gas 
on. 
the station outlet 1s connected 

\;l o a hose, the outlet shall termi-
1 a union connection complying 

, Standard Hose Connection 
.pei:J1,1t ttons, 1957. Compressed Gas 

• on. 
J1 1tton outlets may terminate in 

• ~ads to which permanent con
are to be made. sueh as to a 

1 • ation outlets 8ha1l be equipped 
U-, • :t.achable outlet seal cap secured 
J lill Tb1s cap shall be used to seal 
e dim t except when a hose, a regula

oa plng 1s attached. 
o, Vhere station outlets are 

with approved backflow and 
t protective devices. a.s many as 

u.r 1 }hes may be supplied from one 
w.tl ,utlet through rl.gid piping, pro:. 
dt!!l .ch outlet from such piping ts 

tqUll!f l with a shut.off valve and pro
ltd e fuel-gas capacity of any one 
t.on: es not exceeti 15 cubic feet per 

Ill\. 
llbdlvtston does not apply to ma-

rJltll• 

<e> Hose connections shall be clamped 
or otherwise securely fastened in a man
ner that will wiUlstand, without leakage, 
twice the pressure to which they are 
normally subjected in service, but in no 
case less than a pressure of 300 p.sJ. Oil
free air or an oil-free inert. gas shall be 
used for the test. 

Ct> Hose showing leaks, burns, wom 
places, or other defects rendering it un
fit for service shs.11 be repaired or re
placed. 

<vi> Pressure-reducing regulators. Ca) 
Pressure-reducing regulat.ors sbaU be 
used only for the gas and pressures for 
which they are intended. The regulat.or 
inlet connections shall comply with Reg
ulat.or Connection Standards, 1958, Com
pressed Gas Association. 

Cb) When regulators or parts of reg
ulat.ors, including gages, need repair, the 
work shall be performed by skllled me
chanics who have been properly in
structed. 

Cc) Gages on oxygen regulat.ors shall 
be marked "USE NO OIL." 

Cd) Union nuts and connections on 
regulat.ors shall be inspected before use 
to detect faulty seats which may cause 
leakage of gas when the regulators are 
attached to the cylinder valves. 

[§1910 . 252(a)(5)(vi)(d) 
amended at 43 F .R. 49797, 
October 24, 1978.] 

(6) Acetylene generators-Ct) Ap
proval and marking. <a> Generators 
shall be of approved construction and 
shall be plainly marked with the maxi
mum rate of acetylene in cubic feet per 
hour for which they are designed: the 
weight and st.re of carbide necessary for 
e. single charge; the manufacturer's name 
and address; and the name or number 
of the type of generat.or, 

Cb> Carbide shall be of the size marked 
on the generator nameplate. 

(iv) Statfonar11 acet11Zene generators 
<automatic and nonautomatic>. <a> <1> 
The foundation shall be 60 arranged that 
the generator will be level and so that no 
excessive strain will be placed on the 
generator or its connections. Acetylene 
generators shall be grounded. 

(2) Oenerat.ors shall be placed where 
water will not freeze. The use of com
mon salt (sodium chloride) or other cor
rosive chemicals for protection against 
freezing is not permitted. <For beating 
51stems see subdtvtsion (6) Cvi) <c> of this 
subparagraph.) · 

CJ> Except when generators are pre
pared 1n accordance with subdtvtston 
<vtt> Ce> of this subparagraph, sources 
of ignition shall be prohibited in outside 
generator houses or inside generator 
rooms. 

(4) Water shall not be supplied 
through a continuous connection t.o the 
generator except when tb.e generator is 
provided with an adequate open over
flow or automatic water shutoff which 
will effectively prevent overfllUng of the 
generator. Where a noncontinuous con
nection ts used, the supply line shall ter
minate at a point not less than 2 inches 
above the regularly provided opening for 
fllUng so that the water can be observed 
as it enters the generator. 

(5) Unless otherwise speclfically ap
proved, generators shall not be fitted with 
continuous drain connections leading t.o 
sewers, but shall discharge through an 
open connection into a suitably vented 
outdoor receptacle or residue pit which 
may have such connections. An open 
connection tor the sludge drawoff ts de
sirable to enable the generator operator 
to observe leakage of generating water 
irom the drain valve or sludge cock. 

<b) (1) Each generator shall be pro
vided with a vent pipe. 

[§1910.252(a)(6)(iv)(b)(l) 
amended at 43 F.R . 49797, 
October 24, 1978 . ] . 

Cll> Ratfng and pressure limitations. C2> The escape or relief pipe shall be 
<a> The total hourly output of a gen- rigidly installed without traps and so that 
ere.tor shall not exceed the rate for which any condensation will drain back to the 
tt ts approved and marked. Unless spe- generator. 
clftcally approved for higher ratings, (3) The escape or relief pipe shall be 
carbide-feed generators shall be rated at carried full size to a suitable Point out-
1 cubic foot per hour per pound of car- side the bulldtng. I t shall terminate In 
bide required for a sjngle complete a hood or bend located at least 12 feet 
charge. above the ground, preferably above the 

(v ose and hose connectfom. <a> 
asei oxy-fuel gas service shall com

l)ly • 1 the Specification for Rubber el"' ~ose. 1958, Compressed Oas As-

Cb) Relief valves shall be regularly root, and as far away as practicable from 
operated to insure proper functioning. windows or other openings into bulld
Rellef valves for generating chambers tngs and as far away as practicable from 
shall be set to open at a pressure not in sources of Ignition such as flues or chim
excess of 15 p.11.t.g. Rellef valves for by• neya and tracks used by locomotives. 
draulic back pressure valves shall be set Generating chamber relief pipes shall 

252(a)(6) 
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not be Inter-connected but shall be sep
arately led to the outside air. The hood 
or bend shall be so constructed that it 
will not be obstructed by rain, snow, 
ice, 1nsecl:6, or birds. The outlet shall be 
at least 3 feet from combustible 
construction. 

<c> (1) Oas holders phall be con
structed on the gasometer principle, the 
bell being suitably guided. The gas bell 
shall move freely without tendency to 
bind and shall have a clearance of at 
least 2 inches from the shell. 

(2) The gas holder may be located in 
the generator room, in a separate room 
or out a1 doors, In order to prevent coJ.
lapse of the gas bell or infiltration of 
air due to a vacuum caused by the com
pressor or booster pump or cooling of 
the gas, a compressor or booster cutoff 
shall be provided at a point 12 tnchee 
or more above the landing point of the 
bell When the gas holder 1s located in• 
doors, the room shall be ventilated in 
accordance with subd1v1s1on <vi> (b) of 
this subparagraph and ·heated and 
llghted in accordance with subd1v1sions 
(vi) <c> and (d) of this subparagraph. 

<3) When the gas holder 1s not located 
within a heated building, gas holder seals 
shall be protected against freezing. 

<4> Means shall be provided to stop the 
generator-feeding mecha,ntsm before the 
gas holder reaches the upper llmlt of 
its travel. 

(5) When the gas holder 1s connected 
to only one generator, the gas capacity 
of the holder shall be not le&, than one
third of the hourly rating of the gen
erator. 

<6> It acetylene 1s used from the gas 
holder without increase in pressure at 
some point.9 but with increase in pressure 
by a compresgor or booster pwnp at other 
point.9, approved piping protective de
vices shall be installed in each supply 
line. The low-pressure protective device 
shall be located between the gas holder 
and the shop piping, and the medium
pressure protective device shall be 
located between the compressor or 
booster pump and the shap piping <see 
Figure Q-4>. Approved protective equip
ment (designated Pr) 1s used to prevent: 
Back.flow of oxygen into the fuel-gas sup
ply system; passage of a flashback into 
the fuel-gas supply system; and exces
sive back pressure of o:xygen in the fuel
gas supply system. The three functiona 
of the protective equipment may be com
bined 1n one device or may be provided 
by separate devices. 

LOW"•PACISU-'t '"'1"0 ef '"01,crivt. otvtc.c 

,, t t7t 
SNOP PIPIUO 

(:) ,,. r--.--r--. 
AC 'T .,( ( ,.,t•''coMPACSSOI\ 
O" IOOITCf\ PUMP 

MtOIUM--,At SJUJlt 
P<'IH~ P~OTtC IIVt l>tVICC 

figure Q-4 
<ct> <1> The compressor or booster 

syst.em shall be of an approved type, 
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(2) W1r1ng a.nd electrical equipment in 
compressor or booster · pump rooms or 
enclosures shall conform to the proVi
slons of section 1910.324 for Class I, Di
vision 2 locations, 

(3) Compressors and booster pump 
equipment shall be located 1n well-venti
lated areas away from open flames, elec
trical or mechanical sparks, or other 
ignition sources. 

<4> Compre&or or booster pumps shall 
be provided with preseure relief valves 
which will relieve pressure exceeding 15 
p.sJ.g. to a safe outdoor loca.tion as pro
vided 1n subd1v1sion <b> of this sub
division, or by returning the gas to the 
inlet side or to the gas BUPP1Y source. 

(5} Compressor or booster pump dis
charge outlets shall be provided with ap
proved ,protective equipment. <Bee .sub
paragraph (5) of this paragraph.) 

<v> Portable "et11lene generator,. 
<a> <1> All portable generators shall 
be of a type approved for Portable use. 

(2) Portable generators shall not be 
used within 10 feet of combustible ma
terial other than the floor. 

(3) Portable generators shall not be 
used 1n rooms of total volume less than 
36 times the total gas-generating capac
ity per charge of all generators 1n the 
room. Generators shall not be used in 
rooms having a celling height of less 
than 10 feet, (To obtain the gas-gener
ating capacity in cubic feet per charge, 
multiply the pounds of carbide per 
charge by 4.5.) 

( 4) Portable generators shall be pro
tected against freezing. The use of salt 
or other corrosive chemical to prevent 
freezin g ls prohibited. 

<bl (1) Portable generators shall be 
cleaned and recharged and the air mix
ture blown off outside buildings. 

<2> When charged with carbide, port
able generators shall not be moved by 
crane or derrick. 

( 3) When not In use, portable gener
ators shall not be stored in rooms in 
which open flames are used UDless the 
generators contain no carbide and have 
been thoroughly purged of acetylene. 
Storage rooms shall be well ventilated. 

< 4> When portable acetylene genera
tors are to be transported and operated 
on vehicles, they shall be securely an
chored to the vehicles. U transported by 
truck, the motor shall be turned off dur
ing charging, cleaning, and generating 
periods. 

(5) Portable generat9rs shall be lo
cated at a safe distance !:rom the welding 
position so that they wl1l not be exposed 
to sparks, slag, or misdirection of the 
torch flame or overheating from hot 
materials or processes. 

(vi) Outside generator houses a1id in
side generator rooms for stattonaT11 acet
ylene generators. Cal U> No openJng in 
any outside generator house shall be 
located within 5 feet of any opening In 
another building. 

<2> Walls, floors, and roots o! outside 
generator houses shall be of noncom
bustible construction. 

• (3) When a part of the genent. I i:: 

house 1s to be used for the ~tol'l&e 
manitolding of OxYgen cylinders, \ -=: 
space to be so occupied shall be aep 
rated from the generator or carbide 1111 
age section by partition walls conim. 
from .floor to roof or ceiUng, of the ~ iu 
of construction stated in subdivision I •il 
of this subdivision. Such separation 1111 • I 
shall be without openings and .shall I ti!! 
Joined to the floor, other walls and eel I I. 
tng or roof in a manner t.o effect • pe • 11 
manent gas-t.lght Joint. ~ 

<4> Exit doors shall be located 111, r 
to be readily accessible in case of eme: t E 
gency. 

(5) Exploolon venting for out.side 19 It 1 

erator houses and inside generator roes ,ttl 
shall be provided 1n exterior nils 1 
roofs. The venting areas shall be eqa •IIJJ t 
to not less than 1 square toot per 60 9 I 
feet of room volume and may conslat • ~ 
any one or any combination of the fl 
lowing: Walls of light, noncombuailb, 
material preferably single-thictnll _

1 
' 

single-strength glass; llght}y futa n;, :. 
hatch covers; lightly fastened &w1nalD kl•, 
doors in exterior walls apentn,g olllftld I 
lightly fastened walls or roof deslinecU ft I 
relieve at a maxunum pressure of I 
pounds per square foot. 

<6> The installation of acetylene cm a: ' 
erators within buildlngs shall be " 1 ' 
strlcted to buildings not exceeding m 
story 1n helght;provided, however. t1111 
this will not be construed as prohlbllill 
such installations on the roof or top ftGll e 

11 of a building exceeding such hel,tll 
<7> Generators installed 1nslde ballil

ings shall be enclosed in a separatt roaa: Itri 
[§1910.2s2(a)(6)(vi)(a)(~ 
amended at 4-3 F . R. 49797, 
October 24-, 1978.] ~ 

<B> The walls, partitions, fioon. and 
eel.lings of inside generator room, ahalllle J 
of noncombustible construction bavtnl 1 11 
fire-resistance ratlng of at least l baUr • te 
The walls or partitions shall be COi- 1/.~ 
t1nuo~ from floor to celling and shall• , 
securely anchored. At least one wall or I 
the room shall be an exterior wall. a t: 

(9) Openings from an inside ,eDlt- Ill-:! 
ator room to other part.9 of the bulldlll •, 
shall be protected by a swinging gpe, 
self-closing fire door for a Clas., B opel-
1ng and having a rating of at least 1 ~ 1 
Windows 1n partitions shall be ........ I!~ 
glass and approved metal frames ~ ., ~ 
fixed sash. Installation shall be ID I i 
accordance with the Standard for lbl 
Installation of Fire Doors and Wlndallt rt4 
NFPA 80-1970. 

Cb) Inside generator rooms or outaldl _, 
generator houses shall be well ventllatld '1b 
with vents located at fioor and etllllll 1•1 levels. .. .. t.aii 

<c> Heating shall be by steam. - ~ 
water, enclosed electrlcall,y heated : 
ment.9 or other indirect means . . Hea .. • 
by fiames <>r fires shall be prohibited "' 
outside generator houses or 1nslde aen-· 
ator rooms, or in any enclosure comm»· ltb 
nica.ting with them. lll l 

Cd) <I J Generator houses or fOOIIII te1 
shall have natural llght during dayu,111 l ti 
houri!, Where artlficlal llght.tng 1s oecet- 01 
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hall be restricted to electric lamps 
d In a fixed position. Unless spe
. approved tor use ln atmospheres 
Ing acetylene, such lamps shall be 
d with enclosures or glass or ot.ller 
1busUble material so designed.and 
1ct.ed r,,a to prevent gas vaPors 
!aching the lamp or socket and to 
bteak88e, Rigid conduit with 
~ connections shall be used. 
Lamps Installed outside or wired• 

source of ignition, the carbide charge and 
feed mechanism shall be complett:lY re
moved. All acetylene shall be expelled by 
completelY flooding the generator shell 
with water and the generator shall be 
disconnected from the piping system. The 
generator shall be kept filled with water, 
if possible, or positioned to hold as much 
water as pos.c;ible. 

Posing sides of such buildings. withur 10 
feet. If the storage building is of com
bustible construction, it shall be at least 
20 feet from any other one- or two-story 
building, and at least 30 feet from any 
other buildlng exceeding two stori~s. 

(/) Hot repairs shall not be made in 
a room where there are other generators 
unless all the generators and piping have 
been purged of acetylene. Hot repairs 
should preferablY be made out of doors. 

[§1910.252(a)(7)(ii)(c) 
amended at 43 F.R. 49797, 
October 24, 1978.] 

• ,anels set ln gas-tlgh_t Cr&J!les 1n 
ta .erior walls or roof of the gener-
• )\tse or room are acceptable. 

<Iii> storage outdoors. <a> Calcium 
carbide in unopened metal containers 
µiay be stored outdoprs. 

• e:Iectrtc switches, telephones, and 
!lr electrical apparatus which may 

• a spark, unless specifically ap
i"I for use inside acetylene generator 
,..,. shall be located outside tbe gen
l'II house or 1n a room or space sep

from the generator room by a gas
iartitlon. except that where the 
tor system ts designed so that no 
, fill opening or other part of the 
tor is open to the generator house 
," during the ope~tion of the gen

• e.nd so that residue is carried in . 
l!illll piping from the residue discharge 
• to a point outside the generator 

or room, electrical equipment ln 
ct. nerator house or room shall con-
• ·o the provisions of Subpart S of 

irt for Class I, Division 2 locations. 

, Maintenance and aperation. <a> 

! horlzed persons shall not be per-
1 In outside generator houses oi- in
enerator rooms. 

Operating instructions shall be 
1W l in a conspicuous place near the 
• ltor or kept in a· suitable place 
"' ble for ready reference. 

When recharging generators the 
of operations specified in the in-

~ ions supplied by the manufacturer ·t• be followed. 
In the case of batch-type gener
when the charge of carbide is ex

ua ed and before additional carbide 
led, the generating chamber shall 
s be flushed out with water, renew-

• ,e water suppl,y in accordance with 
~ nstrucUon card furnished by the 

Iacturer. · 
The water-carbide residue mixture 

• ed from the generator shall not be 
• irged into sewer pipes or stored in 
• near open flames. Clear water from 
t'9I 1e sett.Ung pits may be discharged 
Iii .ewer pipes. 

(7) Calcium carbide st or a g e-<D 
Packaging. <a> Calcium carbide shall be 
contained in metal packages of sufficient 
strength to prevent rupture. The pack
ages shall be provided with a screw top 
or equivalent. These packages shall be 
constructed water- and air-tight. Solder 
shall not be used in such a manner that · 
the ~kage would fall 1f exposed to fire. 

Cb) Packages containing calcium car
bide shall be conspicuously marked "Cal
cium Carbide-Dangerous If Not Kept 
Dry" or with eqUivalent warning. 

<c> Caution: Metal tools, even the so
called spark resistant type may cause ig
nition of an acetylene and air mixture 
when opening carbide containers. 

{d) Sprinkler systems shall not be In
stalled in carbide storage rooms. 

<11> Storage tndoors. <a> Calcium 
carbide in quantities not to exceed 
600 Pounds may be stored indoors 1n 
dry, waterproof, and well-ventilated 
locations. 

<1 > Calcium carbide not exceeding 600 
pounds may be stored indoors in the 
same room with fuel-gas cylinders. 

(2) Packages or calcium carbide, ex
cept for one of each slz.e, shall be kept 
sealed. The seals shall not be broken 
when there 18 carbide in excess of 1 
pound 1n any other unsealed package of 
the same size of carbide 1n the room. 

<b> Calcium carbide exceeding 600 
Pounds but not exceeding 5,000 pounds 
shall be stored: 

<t> In accordance with subdlvtslon Cc> 
of this subdivision. 

(2) In an Inside generator room or 
outside generator house: or 

The carbide added each time the 
• ator ls recharged shall be sufficient 
~ lUl the space provided fo.r carbide 
- ut re.mming the charge. Steel .or 
:Al ferrous tools shall not be used 1n 
<111 butt.ng the charge. 

(3) In a separate room 1n a one-story 
building which may contain other occu
pancies, but without cellar or basement 
beneath the carbide storage section. such 
rooms shall be constructed in accordance 
with subdivision <vl> <a> <B> and <9> of 
this subdivision and ventilated in accord
ance with subdivision (vl) Cb> of this 
subdivision. These rooms shall be used 
for no other purpose. 

Cc> Calcium carbide 1n excess of 5,000 
pounds shall be stored In one-story build
ings without cellar or basement and used 
for no other purPose, or in outside gen

Generator water chambers ·shall 
till Pt filled to proper level at all ttmes 

• • ,t wblle dra1n1ng during the re
• :1ng operation. 

Whenever repalrs are to be made ~rator houses. If the storage building ls of 
, ~ e generator ls to be charge.d or car- noncombustlble construction, it may ad-
4' •""' .s to be removed. the water chamber join other one-story buildings if sepa-

be filled to the proper level. rated therefrom by unpierced firewalls; 
Previous to making repairs tnvolv- if it is detached less than 10 feet from 

IS 1elding, soldering, or other hot work such building or buildings, there shall be 
- I ther operations v,hich produce a no opening ln any of the mutually ex-

Cb) Carbide containers to be stored 
outdoors shall be examined to make sure 
that they are in good condition. Periodic 
reexaminations shall be made for rust
ing or other damage to a container that 
might at.feet its water or air tightness. 

<c> The bottom tier of each row shall 
be placed on wooden planking or equiva
lent, so that the containers will not come 
in contact with the ground or ground 
water. 

(d)-Revoked 
<e> Containers of carbide which have 

been in storage the longest shall be used 
first. 

(8)(i)-Revoked 

(ii)-Revoked 

Cb) Application. fnstallation, and oP
eration of arc welding and cutting equip
ment-Cl> General-C1> Equipment se
lection. Welding equipment shall be 
chosen for safe application to the work 
to be done as specified in subparagraph 
(2) of this paragraph. 

(11> Installation. VVeldtng equipment 
shall be installed safely as specified by 
subparagraph (3) of this paragraph. 

(Iii> Instruction. Workmen designated 
to operate a1c welding equipment shall 
have been properly instructed and quali
fied to operate such equipment as 
specified in subparagraph (4) of this 
paragraph. 

<2> Application of arc welding equip
ment-<i> General. As..<>urance of consid
eration of safety in dP.sign is obtainable 
by choosing apparatus complying with 
the Requirements for Electric Arc-Weld
ing Apparatus, NEMA EW-1-1962 
National Electrical ifanufacturers As~ 
sociation or the Safety Standard for 
'l'r:i.nsfonr.er-Type Arc-Welding Ma
ch!nes, ANSI C33.2-1956, Underwriters' 
La bora torles. 

<li> Environmental conditions. <a> 
Standard machines for arc welding serv
ice shall be designed and construoted to 
carry their rated load with rated tem
perature rises where the temperature of 
the cooling air does not exceed to• c. 
c104• P.> and where the altitude does noi 
exceed 3,300 feet, and 5ha1l be suitable for 
operation 1n atm06Ph~ conWnlnr 
gases, dU.'lt, and light rays produced by 
the welding arc. 

<b> Unusual service conditions may 
exist, and 1n such circumstances ma-

252(b)(2) 
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chines aball be especlall7 deatgned to 
safely meet the reqUlrements of the 
service. Chief among these conditions 
are: 

<I> Exposure to unusually corrosive 
fumes. 

(2) Expo.sure to steam or excessive 
humidity. 

<3> Exposure to excessive oll vapor. 
(4) Exposure to flammable gases. 
<5> Exposure to abnormal vibration <Tr 

shock. 
(6) Exposure to exces.s!ve dust. 
(?) EXPoSUre to weather. 
<B> Exposure to unusual seacoast or 

.shipboard conditions. 

<iii> Voltage. Open circult <No load) 
voltages of arc welding and cutting 
machines should be as low as possible 
consistent with satisfactory welding or 
cutting being done. The following J1m1ts 
shall not be exceeded: 

<a> Alternating-current machines 
<t> Manual arc welding and cutting-

80 volts. 
<2> Automatic <machine or mecha

nized) arc welding and cutting-100 
volts. 

(b) Direct-current machines 
<I> Manual arc welding and cutting-

100 volts. 
(2) Automatic (machine or mecha

nized> arc welding and cutting-100 
volts. 

(c> When special welding and cutting 
Processes reqllire values of open circuit 
voltages higher than the above, means 
Shall be provided to prevent the operator 
from making accidental contact with the 
high voltage by adequate ln.sulatlon or 
other means. 

(d) For a.c. welding under wet condi
tions or warm surroundings where per
spiration is a factor, the use of reliable 
automatic controls for reducing no load 
voltage ts recommended to reduce the 
shock hazard. 

<lv) Design. <a> A controller integrally 
mounted in an electric motor driven 
welder shall have capacity for carrying 
rated motor current, Shall be capable of 
making and interrupting stAlled rotor 
current or the motor, and may serve as 
the nmnlng overcurrent device if pro
vided with the number of overcurrent 
units as speclfled by Subpart S of this 
Part. Starters with magnetic under
voltage release should be used with 
machines in.stalled more than one to a 
cl.reult to prevent cl.reult overload caused 
by simultaneously starting of several 
motors uPOn return of voltage. 

<b> On all types of aro welding 
ma.chines, control apparatus shall be 
enclosed except tor the operating wheels, 
levers, or handles. 

[§1910.252(b)(2)(iv)(b) 
amended at 43 F.R. 49797, 
October 24, 1978.] 

<c> Input power tArmloale, tap change 
devices and live metal parts connected 
to input cJ.rcults shall be completely en-

252(b)(3) 

closed and accessible only by means of 
tools. 

(d> Terminals tor welding leads 
should be protected from accidental 
electrical contact by peI'80nnel or by 
metal obJects I.e., vehicles, crane hooks, 
etc. Protection may be obtained by use 
of: dead-front receptacles tor plug con
nections: recessed openings with non
removable hinged covers; heavy insulat
ing sleeving or taping or other equivalent 
electtical and mechanical protection. If 
a weldJng lead terminal which ls in
tended to be used exclusively for connec
tion to the work ls connected to the 
grounded enclosure. it must be done by 
a conductor at least two A WG sizes 
smaller than the grounding conductor 
and the terminal shall be marked to in
dicate that it ts grounded. 

<el No connections !or portable con
trol devices such as push buttons to be 
carried by the operator shall be con
nected to an a c. circuit of higher than 
120 volts. Exposed metal parts of port
able control devices operating on circuits 
above 50 volts shall be grounded by a 
grounding conductor In the control cable. 

<I> Auto transformers or a.c. reactors 
shall not be m:ed to draw welding cur
rent directly from any a.c. power sow·ce 
having a voltage exceeding 80 volts. 

(3> Installation of arc welding equip
ment-CD General. Installation includ
ing power supply shall be In accordance 
with the requlrements of Subpart s of 
thfa part. 

Clil Groundtng. <a> The frame or case 
of the welding machine (except engine
driven machines shall be grounded under 
the conditions and according to the 
methods prescrtbed 1n Subpart S of this 
part. 

Cb> Conduits containing electrical 
conductors shall not be used for complet
ing a work-lead circuit. Pipelines shall 
not be used as a permanent part of a 
work-lead circuit, but me.y be used dur
ing construction, extension or repair pro
viding cu1·rent Is not carried through 
threaded joints. flanged bolted Joints, or 
caulked Joints and that special precau
tions are used t:> a.void sparking at con
nection of the work-lead cable. 

<c> Chains, wire ropes. cranes, hoists, 
and elevators shall not be used to carry 
welding current. 

<d> Where a structure, conveyor. or 
fixture is regularly employed a.s a weld
ing current return circuit, Joints shall 
be bonded or provld~d with t>dequate cur
rent collecting devices and appropriate 
periodic inspection should be conducted 
to ascertain that no condition or electrol
ysis or shock. or fire hazard exists by 
virtue of such use. 

mounted as an integral part of Ille 
chine. The switch shall be In~ :0 
with Subpart S of this pa.rt, Olli' 
rent protection shall be Prcmdlt 
specified in Subpart S of this part,• 
connect switch with overload 
or equivalent disconnect and PIUI• 
means, permitted by Subpart 8 it 
part. shall be provided tor each • 
intended tor connection to a ilGlt 
welding machine. 

<b> For individual welding mat» ' 
the rated current-carrying c•• 
the supply conductors shall be no& cJ 
than the rated Primary current ct tll 1 
welding machines. 1 

<c> For groups of welding mull I'. 
the rated current-carrying ca~ I 
conductors may be less than the • 
the rated primary currents of I.be"• 
ing machines supplied. The CClllllllt 
rating shall be determined in each M 
according to the machine loadlllc Ill I~ 
on the use to be made of each W'IMt 
machine and the allowance permJa ~ 
in the event that all the weldllll WH 
chines supplied by the conduct.art t ..i.: 
not be 1n use at the same time. 

<d> In operations involving • ~ 
welders on one structure, d.c. wtlt-
process requirements may require Ill a 
of both polarities; or suppl7 die I 
llmJtatlons for a.o. welding may 
distribution of machines am<q 
phases of the supply circult . .tn such 
no load voltages between electrode 1111 
ers will be 2 times normal in d.c. • 
1.41, 1.73. or 2 times normal on a.c. ■ t 
chines. Similar voltage differeDCII • 
exist 1t both a.c. and d.c. welding III llil ' ~ 
on the same structure. 

(I> All d.c. machines shall be ell 
nected with the same Polarity. 

(2) All a.c. machines shall be • 
nected to the same phase of the • 
circuit and with the same tnstantaaat , 
polarity, t 

<4> Operation and mafnteMIIOl,-l 111 
General. Workmen assigned to openll• • 1:. 
mai.:ltaln arc welding equlpmeDI 111! 
be acquainted with the requtreml!ldl • 
subparugraphs <b>, <d>, <e>. and W 1 1, 
this section; it doing gas-shielded ll 
welding, also Recommended Safe PIil b 
tices for Gas-Shielded Arc We* 1 

AG.1-1966, American Welding soc:l8&J il 
<ii> i.tachine hook up. Before 1111' hl 1 

ing operations all connections to Ult• •1a 
chine shall be checked to make c,edlt 
they are properly made. The work.: h!G 
shall be firmly attached to the It:. 
ma~nctic work clamps shall be trtt J 
Crom adherent metal particles of 1111•11 I 
on contact surfaces. Coiled wcldinl~ ~ 
shall t-e spread out before use to •"' ,ti 
seiious ovi:rheatlng and damage ID ., ~t 
suJa tlon. t, 

Ce) All ground connections shall be 
checked to determine that tbey are me
chanJcally strong and electrically ade
quate !or the required current. 

Oil> Grounding. Grounding of Ill I 
welding machine frame shall be c~ •111 
Special attention shall be given to ,_ 
ground~ •nnectlons of portable reer~_ ... .., 

(iv) L, :.v. There shall be no - • ,b 
of cooling water. sbJeldlng gas or flJIJJI. .. ~ 
fuel. ~• 

<v> Switches. It shall be detenma: ~~ 
that proper switching equipment I I C!J 
shutting down the machine Is provided- bl, 

<111> Supplv connections and con
ductors. <a> A disconnecting switch or 
controller shall be provided at or near 
each welding machine which ts not 
equipped with such a switch or controller 

-
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Manufacturers' instructions. 
I rules and instructions covering 
on ot equipment supplied by the 
\Cturers shall be strictly followed. 
Electrode holders. Electrode 
when not in use shall be so placed 

ey cannot make electrical contact 
•rsons, conducting objects, fuel or 
ssed gas tanks. 

be so designed as to effectively 1nterruPt 
power and short circuit all capacitors 
when the door or panel ls open. A man
ually operated switch or suitable posi
tive device shall be installed, in addi
tion to the mechanical interlocks or 
contacts, as an added safety measure 
assuring absolute discharge of all 
capacitors. 

ment that ls suspended from overhead 
structures, eye beam~. trolleys, etc. shall 
be equipped with safety chains or cables. 
Safety chains or cables shall be capable 
of supporting the total shock load 1n the 
event of failure of any component of the 
supporting system. 

<lli) Clevis. Each clevis shall be 
capable of supporting the total 

Electric shock. cables with 
within 10 feet of the holder shall 
used. The welder should not coll 
, welding electrode cable around 
,f his body. 
Maintenance. <a> The operator 
report any equipment defect or 

hazard to his supervisor and the 

(itl) Interlocks. All doors and access 
panels of all resistance welding machines 
and control panels shall be kept locked 
and interlocked to prevent access, by un
authorized persons, to live portions of 
the eqP1;>ment. 

shock load of the suspended equipment 
in the event of trolley failure. 

(iv> SWitch guards. All 1nltlattng 
switches, including retraction and dual 
schedule switches, located on the port
able welding gun shall be equipped with 
suitable guards capable of preventing ac-

the equipment shall be discon
until its safety has been assured. 
s shall be made on!y by qualified 
nel. 
Machines which have become wet 

Iii e thoroughly dried and tested be
ing used. 
Work and electrode lead cables 
be frequently inspected for wear 

.L1llllge. Cables with damaged in
n or exposed bare conductors shall 
aced. J('llnlng lengths of work and 
de cables shall be done by the 

4 connecting means specifically in
for the purpose. The connecting 
shall have insulation adequate 

i service conditions. 

lmtallatton and operation of re
·e welding equipment-Cl> Gen
: D Installation. All equipment 
>e installed by a qualified electrl
n conformance with Subpart s 
: part. There shall be a safety-type 

.lJli nectlng switch or a circuit breaker 
·¼ I uit inte1TUPter to open each power 

. to the machine, conveniently 

! 1 at or near the machine, so that 
ower can be shut off when the 
ne or its controls are to be serv-

Thermal protectwn. Ignltron 
used in resistance welding equip-

~ shall be equipped with a thermal 
tlon switch. 

Personnel. Workmen designated 
rate resistance welding equipment 
1ave been properly instructed and 
l competent to operate such equip-

Guarding. Controls of all auto
or air and hydraulic clamps shall 

t ·anged or guarded to prevent the 
1111 .or from accidentally activating 

Spot and seam welding machines 
'*• ortable)-(1) Voltage. All exter
• eld 1n1tlatlng control circuits shall 

1 • ;e on low voltage, not over 120 
\,. for the safety of t,he operators. 

Capacitor welding. Stored energy 
1acltor discharge type of resistance 

111 1g equipment and control panels 
I1t1 Ing high voltage Cover 550 volts> 
la :>e suitably insulated and protected 

',J" >tnplete enclosures, all doors of 
tilt shall be provided with suitable in
t• ks and contacts wired into the con
tra lrcuit <similar to elevator inter
!• . Buch interlocks or contacts shall 

Uv> Guarding. All press welding ma- cidental initiation through contact with 
chine operations, where there 1s a possl- flxturing, operator's clothing, etc. Ini
blllty of the operator's fingers being tiating switch voltage shall not exceed 
under the point of oper:i.tlon, shall be 24 volts. 
effectively guarded by the use of a device <v> il1oving holder. The movable hold
such as an electronic eye safety circuit, er, where it enters the gun frame, shall 
two hand controls or protection similar t.ave sufficient clearance to prevent the 
to that prescribed for punch press opera- shearing of fingers carelessly placed on 
tion, § 1910.217. All chains, gears, opera.t- the operating movable holder. 
ing bus linkage, and belts shall be (vi) Grov.nding. The secondary and 
protected by adequate guards, in ac- case of all portable welding transformers 
cordance with § 1910.219. shall be grounded. Secondary ground.lng 

<v> Shields. The hazard of flying may be by center tapped secondary or by 
sparks shall be, wherever practical, ellml- a center tapped grounding reactor con
nated by installing a shield guard of nected across the seco!ldary. 
safety glass or suitable fire-resistant 
plastic at the point of operation. Addi- [§1910 . 252(c)(3)(iii) amend-
ttonal shields or curtains shall be in- ed at 4-3 F. R. 4-974-7, October 
stalled as necessary to protect passing 
persons from flying sparks. <See para- 24-, 1978. J 
graph Ce) <2> Ci) (c) of this section.> 

(vi) Foot sWitches. All foot switches <4>. Z::Za,5h welding equipment.-<i> 
shall be guarded to prevent accidental Ventilation and ft.ash guard. Flash weld
operation of the machine. ing machines shall be equipped with a 

(vii) stop buttons. Two or more safety hood to control flying flash. In cases of 
emergency stop buttons shall be provided high production, where mater!~ may 
on all special multispot welding ma- contain a film of oil and where toxic ele
chines including 2-post and 4-post weld ments and metal fumes are given off, 

• ventilation shall be provided in accord-
presses. 

(vliD Safety pins. on large machines, ance with pa.ragraph <t> of this section. 
four safety pins with plugs and recep- <11) Fire curtains. For the protection 
tacles (one in each comer> shall be pro- of the operators of nearby equipment, 
vlded 60 that when safety pins are re- fire-resistant curtains or suitable shields 
moved and inserted 1n the ram or platen, shall be set up around the machine and 
the press b-.omes inoperative. in such a manner that the operators 

ux) Grounding. Where technically movements are not hampered. 
practical, the secondary of all welding (5)-Revoked 
transformers used 1n multispot, projec
tion and seam welding machines shall be 
grounded. This may be done by per
manently grounding one side of the weld
ing secondary current circuit. Where not 
technically practical, a center tapped 
grounding reactor connected across the 
secondary or the use of a safety discon
nect switch 1n conjunction with the weld
ing control are acceptable alternates. 
Safety disconnect shall be arranged to 
open both sides of the line when welding 
current 1s not present. 

(3) Portable weldi1t? machfnes-<i> 
Counterbalance. All Portable welding 
guns shall have suitable counterbalanced 
devices for supporting the guns, includ
ing cables. unless the design of the gun 
or fixture makes cou..'lterbalancing im
practical or unnecessary. 

<11) Safetv chaim. All portable weld
Ing guns, transformers and related equip-

<6> Maintenance. Periodic inspection 
shall be made by quallfled maintenance 
personnel, anrt records of the same main
tained. The operator shall be instructed 
to report any equptment defects to his 
supervisor and the use of the equipment 
shall be discontinued until safety repairs 
have beeu completed. 

Cd> Fire preventfon and protec~ 
Cl) Basic precautions. For elaboration of 
tt.ese basic precautions and of the special 
precautions of subparagraph (2) of this 
paragraph as well as a delineation of the 
fire protection and prevention respon
siblli ties of welders and cutters, their 
supervisors (including outslde con
tractors) and those in management on 
whose property cutting and welding ls 
to be performed, see, Standard for Fire 
Prevention in Use of Cutting and Weld
ing Processes, NFPA Standard 51B, 1962. 
The basic precautions for fire prevention 
in welding or cutting work are: 

252(d)(I) 
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<D Ftre hazards. U the object to be 
welded or cut cannot readily be moved, 
all movable fire hazards in the vicinity 
shall be taken to a safe place. 

Cl1> Guards. U the object to be welded• 
or cut cannot be moved and 11 all the 
fire hazards cannot be removed, then 
guards shall be used to confine the heat, 
sparks, and slag, and to protect the Im
movable fire hazards. 

Clil) Restrlcttons. U the requirements 
stated In subdivision <1> and CU> of this 
subdivision cannot be followed then 
welding and cutting shall not be 
performed. 

C2) Specfal precautions. When the 
nature of the work to be performed falls 
within the scope of subdivision CU> of 
this subdivision certain additional pre
cautions may be necessary: 

<I) Combustible material. Wherever 
there are floor openings or cracks in the 
flooring that cannot be closed, precau
tions shall be taken so that no readily 
combustible materials on the floor below 
will be exposed to sparks which might 
drop through the floor. The same pre
caut,ons shall be observed with regard to 
cracks or holes in walls, open doorways 
and open or broken windows. 

Cl1) Ffre extinguishers. Sult.able fire 
extinguishing equipment shall be main
tained in a state of readiness for Inst.ant 
use. Such equipment may consist of palls 
of water, buckets of sand, hose or port
able extinguishers depending upon the 
nature and auantity of the combustible 
material exposed. 

CW> Fire watch. <a> Fire watci\ers 
shall be required whenever welding or 
cutting Is performed in locations where 
other than a minor fire might develop, 
or any of the following conditions exist: 

(1 > Appreciable combustible material, 
in building construction or contents, 
closer than 35 feet to the point of 
operation. 

(2) Appreciable combustibles are more 
than 35 feet away but are easily lgnited 
by sparks. 

C3) Wall or floor openings within a 35-
foot radius expase combustible matedal 
in adjacent areas including concealed 
spaces In walls or floors. 

(4) Combustible materials are adja
cent to the opposite side of metal part.1-
tlons. walls, ceilings, or roofs and are 
likely to be ignited by conductlon or 
radiation. 

(b> Fire watchers shall have fire ex
tinguisblng equipment readily available 
and be tralned in its use. They shall be 
famWar with facWtles for sounding an 
alarm In the event of a fire . They shall 
watch for fires In all exposed areas, try 
to exttngulsh them only when obviously 
within the capacity of the equipment 
available, or otherwise sound the alarm. 
A fire watch shall be maintained for at 
least a half hour after completion of 
welding or cutting operations to detect 
and extlngulsh possible smoldering fires. 

(Iv> Authorizatwn. Before cutting or 
welding Is permitted, the area shall be 
inspected by the individual responsible 
for authorlztng cutting and welding op
eratl(?ns. He shall designate precautions 
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to be followed in granting authorization 
to proceed preferably in the form of a 
written permit. 

(v> Floors. Where combustible mate
rials such as paper clippings, wood shav
ings, or textile flbera are on the floor, 
the floor shall be swept clean tor a radius 
of 35 feet. Combustible floors shall be 
kept wet, covered with damp sand, or 
protected by fire-resistant sblelds. Where 
floors have been wet down, personnel 
operating arc welding or cutting equip
ment shall be protected from possible 
shock. 

(vl) Prohibited areas. Cutting or weld
ing shall not be permitted in the follow
ing situations: 

<a> In areas not authorized by man
agement. 

(b) In sprinklered bulldings while 
such protection 1s impaired. 

<c> In the presence of explosive at
mospheres <mixtures of flammable gases, 
vapors, liquids, or dusts with air>, or ex
plosive atmospheres that may develop 
inside uncleaned or improperly prepared 
tanks or equipment wblch have previ
ously contained such materials, or that 
may develop in areas with an accumula
tion of combustible dusts. 

Cd) In areas near the storage of large 
quantities of exposed, readlly 1gntt1ble 
materials such as bulk sulfur, baled pa
per, or cotton. 

(vii) Relocation of combustibles. 
Where practicable, all combustibles shall 
be relocated at Jee.st 35 feet from the 
work site. Where relocation ls imprac
ticable, combustibles shall be protected 
with flameproofed covers or otherwise 
shielded with metal or asbestos guards or 
curtains. Edges of covers at the .floor 
should be tight to prevent sparks from 
going under them. Thls precaution ls 
also Important at overlaps where sev
eral covers are used to protect a large 
pile. 

<vW> Ducts. Ducts and conveyor sys
tems that might carry sparks to dist.ant 
combustibles shall be suitably protected 
or shut down. 

Ox> Combustible walls. Where cut
tlng or welding ls done near walls, par
titions, celling or root of combustible 
construction, fire-resistant sblelds or 
guards shall l'e provided to prevent 
ignition. 

<x> Noncombustible walls. U welding 
Is to be done on a metal wall, partition, 
celling or roof, precautions shall be taken 
to prevent Ignition of combustibles on 
the other side, due to conductlon or radi
ation, preferably by relocating combu.'ltl
bles. Where combustibles are not relo
cated, a fire watch on the opposite side 
from the work shall be provided. 

(xi> Combustible cover. Welding shall 
not be attempted on a metal partition, 
wall, celllng or roof having a combustible 
covering nor on walls or partltlons 
of combustible sandwich-type panel 
construction. 

Cxll) Pipes. Cutting or welding on 
pipes or other metal In contact with com
bustible walls, partitions, ceillngs or 
1·oofs shall not be undertaken it the work 

is close enough to cause ignition 
conduction. 

(xill) Management Management 
recognize its responsJbWty for the 
usage of cutting and welding equll)[ 
on Its property and: 

<a> Based on fire potentials of p 
facWtles, establish areas for cutting 
weldlng, and establish procedures 
cutting and welding, in other areas. 

Cb) Designate an individual respo 
ble for authortzing cutting and we!, 
operations in areas not SJ;>eclfically 
signed for such pr<>Ce$8$. 

Cc> Insist that cutters or welders 
their supervisors are suitably tralDoc 
the safe operation of their equlpn 
and the safe use of the process. 

<d> Advise all contractors about ff; 
mable materials or hazardous conditi.' 
of whlch they may not be aware. 

(xiv) Supervisor. The Supenrtsor: 
Ca> Shall be responsible for the t 

handling of the cutting or welc 
equipment and the safe use ot t~e < 
ting or welding process. 

Cb) Shall determine the combust 
materials and hazardous areas presen 
llkely to be present in the work locatl 

Cc) Shall protect combustibles fr 
ignition by the following: 

(1) Have the work moved to a lo 
tJon free from dangerous combustible! 

<2) If the work cannot be moved. ti;: 
the combustibles moved to a safe c 
tance from the work or have the co 
bustlbles properly shielded ogai 
ignition. 

(3) See that cutting and welding 1 

so scheduled that plant operations tJ 
might expose combustibles to ignition 1 
not started during cutting or welding, 

<d> Shall secure authortzation for I 
cutting or welding operations from t 
designated management representoti 

<e> Shall determine that the cutur 
welder secures h1s approval that oom. 
tlons are safe before going ahead. 

()') Shall determine th11,t fire proll 
tton and extinguisbJng equipment e 
properly located at the site. 

Cg> Where fire watches are requin 
he shall see that they are available at L 
site. 

<xv) Fire prevention f)recautio? 
CUtting or welding shall be perm!U. 
only in areas that are or have been ma, 
1lre safe. Within the con.fin~ of an we 
a ting plant or bullding, cutting and wel 
ing should preferably be done in a SJ> 
ci.tlc area designed for such work, su• 
a.s a maintenance shop or a detach 
outside location. Such areas should be 
noncombustible or fire-resistive 001 
struction, essentially free of combustlb 
and flammable contents, and sultab 
segregated from adjacent areas. Wb« 
work cannot be moved practically, ~ · 
most construction work, the area shall I 
made safe by removing combustibles 1 
protecting combustibles from tgniUo 
sources. 

(3) Welding or cutting containers-< 
Used. containers. No welding, cuttiDi,' 
other hot work shall be performed < 
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drums, barrels, tanks or other con- <d> Eye protectlon in the form of sult
rs untll they have been cleaned so able goggles shall be provided where 
,ughly as to make absolutelY certain needed for brazing operations not covered 
there are no flammable materials in <a>. (b}. and <c> of tbls subdivision. 

•nt or any substances such as <W Specifications for protectors. (a) 
;es, tars, acids, or other materials Helmets and hand shields shall be made 
h when subjected to heat, might pro- · of a material which is an insulator for 
flammable or toxic vapors. A:Jly pipe heat and electricity. Helmets, shields and 
or connections to the drUm or vessel goggles shall be not readily fiammA.ble 
be dlseonnected or blanked. and shall be capable of withstanding 

) Venting and purging. All hollow steriUzatlon. 
~. cavities or contalners shall be (b) Helmets and hand shields shall be 
~d to permit the escape of air or arranged to protect the face, neck and 
3 before preheating, cutting or weld- ears from direct radiant energy from the 
Purging with inert gas is recom- • arc. 

rted. (c) Helmets shall be provided with 

l Confined spaces-<D Accidental 
'let. When arc welding is to be sus
ed for any substanUal period of 
. such as during lunch or overnight, 
lectrodes shall be removed from the 
crs e.nd the holders carefully located 
1at a.:cidental contact cannot occur 
the machine be disconnected from 

power source. 
l '1'orck valve. In order to ellm.inate 
possibillty of gas escaping through 
s or improperly closed valves, when 
welding or cutting, the torch valves 
1 be closed and the gas supply to the 
h positively shutoff at some point 
Ide the confined area whenever the 
h lS not to be used for a substantial 
nd of tlme, such as during lunch hour 
overnight. Where practicable, the 
h and hose shall also be removed 
1 the confined space. 

filter plates and cover plates designed for 
easy removal. 

<dl All parts shall be constructed of a 
material which will not readily corrode 
or discolor the skin. 

<e> Goggles shall be ventilated to pre
vent fogging of the lenses as much as 
practicable. 

<I> Cover lenses or plates should be 
provided to protect each helmet, hand 
shield or goggle filter lens or plate. 

(g> All glass for lenses shall be tem
pered. substantially free from striae, air 
bubbles, waves and other flaws. Except 
when a lens is ground to provide proper 
optical correction for defective vision. 
the front and rear surfaces of lenses and 
windows shall be smooth and parallel. 

(h) Lenses shall bear some permanent 
distinctive marking by which the source 
and shade may be readUy identified. 

<O The following Is a guide for the 
selection of the proper shade numbers. 
These recommendations may be varied 
to suit the individual's needs. 

such as zlnc oxide <an important fac
tor for absorbing ultraviolet radiations) 
and lamp black, or shall be enclosed 
with noncombustible screens slmlllar}y 
painted. Booths and screens shall permit 
circulation of air at floor level. Workers 
or other persons adjacent to the welding 
areas shall be protected from the rays by 
noncombustible or flameproof screens or 
shields or shall be required to wear ap
propriate goggles. 

<3) Protective c_lothing-<l> General 
requirements. Employees exposed to the 
hazards created by welding, cutting, or 
brazing operations shall be protected by 
personal protective equipment in accord• 
ance with the requirements of § 1910.132. 
Appropriate protective clothing required 
for any welding operation will vary with 
the size, nature and location of the work 
to be performed. 

(ii)-Revoked 

(4) Work En confined spa.ces-<l> Gen
eral. As used herein confined space is 
intended to mean a relatlve}y small or re
stricted space such as a tank, boiler, 
pressure vessel, or small compartment 
of a ship. 

(ii> Ventilation. Ventilation ls a pre
requisite to work in' confined spac~ For 
ventilation requlrements see 1>arAgraph 
(f> of this section. 

(iii) Securing cylinders and m.achtnertt. 

1 Protection of personnel--(!) Gen
-Ci> Railing. A welder or helper 
dng on platfonns, scaffolds, or run
s shall be protected against falling. 
1 may be accomplished by the use of 
ngs, safety belts, life Unes, or some 
•r equally effective safeguards. 
ll Welding cable. Welders shall place 
ling cable and other equipment so 
, It is clear of passageways, ladders, 
stairways. 

Welding operation 
Shielded metal-arc weldtng-¾o-, ¥.tr, 

¼-, ~-Inch electrodes ____ , _____ _ 
Gas-ishlelded arc welding (nonfer

rous)-'hs·, %r, %-, %1-lnch elec-
trodes ---------------------------

Shad.e 
No. 

When welding or cutting is being per
formed in any confined spaces the (l8S 
cylinders and welding machines shall be 
left on the outside. Before operations al'e 
started, heavy portable equipment 
•mounted on wheels shall be securely 
blocked to prevent accidental movement. 

<Iv) Li/eltnes. Where a welder must 
enter a confined space through a man-

10 hole or other small opening, means shall 
be provided for quickly removing him in 
case of emergency. When safety belts and 

11 lifelines are used for this purpose they 

z, Eye protection--Cl) Selection. (a) 
met., or hand shields shall be used 
lng all arc welding or arc cutting o'P
Llons, excluding submerged arc weld

Goggles should also be worn during 
welding or cutting operations to pro
, protection from injurious rays from 
acent work, and from flying objects. 
1 goggles may have either clear or 
>red glass, depending UPoD the 
,unt of exposure to adjacent welding 
rations. Helpers or attendants shall 
Provided with proper eye protection. 

' b) Goggles or other sUitable eye pro
;lon shall be used during all gas weld-
or oxygen cutt~ operations. Spec

ies without side shields, with suitable 
?r lenses are permitted for use during 
welding operations on Ught work, for 

~h braZlng or for inspection. 
o> All operators and attendants of re
ance welding or resistance brazing 
lipment shall use transparent face 
elds or goggles, depending on the par
liar job, to protect their faces or eyes, 
required. 

shall be so attached to the welder's body Oas-shielded arc weldlng (ferrous)-
½o-, ¥.it-. ¼-, %1-lnch electrodes __ _ 

Shielded metal-arc weldtng: 
~10-, ¾2-, ¼-Inch electrodes ______ _ 
~o-, %-Inch electrode3------------Atomtc hydrogen wetd.Jng __________ _ 

Carbon arc welding ________________ _ 

Soldering ---------·----------------

1:1 
14 

10-14 
14 

2 
8 or4 
Sor4 
4 or6 
5or6 
4or5 

12 that his body cannot be Jammed in a 
small exit opening. An attendant with a 
preplanned rescue procedure shall be sta
tioned outside to observe the welder at 
all times and be capable of putting res
cue operations into effect. 

<v> Electrode removal. When arc weld
ing is to be suspended for any substan
tial period of time, such as during lwich 
or overnight, all electrodes shall be re
moved from the holders and the holde1·s 
carefully located so that accidental con
tact cannot occur and the machine dis
connected from the power source. 

Torch brazing _____________________ _ 

Light cutttng, up to 1 tnch---------· 
Medium cutting. 1 Inch to 6 Inches __ 
Heavy cutting, 6 lnchea and over ____ _ 
Oas welding (light) up to ¼ Inch ___ _ 
Oaa weldtng (medium) ¼ Inch to ½ 

lnch ----------------------------
OM welding (heavy) ¼ inch and 

over ----------------------------

5or6 

6or8 

Nora: In gae weldtng or oxygen cutting 
where the torch produces a hlgh yellow light, 
tt la desirable to uae a Wt ,r or lena that ab
sorbs the yellow or sodium 11.ne 1n the visible 
Ught of the operation. 

<1> All mter lenses and platea shall 
meet the test for transmission of radiant 
energy prescribed in ANSI ~87 .1-1968-
American National Standard Practice for 
Occupational and Educational Eye and 
Face Protection. 

(iii) Protection from arc welding rava. 
Where the work permits, the welder 
should be enclc:-sed ln an individual booth 
painted with a finish of low reflectivity 

<vi> Gas c11linder shutoff. In order to 
to eliminate the possibility of gas escap
ing through leaks or improper}y closed 
valves, when gas welding or cutting, the 
torch valves shall be clooed and the· 
fuel-gas and oxygen supp}y to the torch 
positively shut off at some point outslde 
the confined area whenever the torch 
ls not to be used for a substantial period 
ot time, such as during lunch hour or 
overnight. Where practicable tbe torch 
and hose shall also be removed from the 
confined space. 

(vii> Warning stgn. After welding op
erations are completed, the welder shall 
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mark the hot metal or provide some other 
means of warnJng other workers. 

<!> Health protection and venttlation-
(1) General-U) Contamination. The re
quirements in this paragraph have been 
established on the basis of the following 
three factors in arc and gas welding 
which govern the amount of contamina
tion to which welders truly be exposed: 

(a) Dimensions of space In which weld
ing ls to be done <with special regard to 
height of celling). 

(b) Number of welders. 
<c> Possible evolution of hazardous 

fumes, gases, or dust according to the 
metals involved. 

<ll> Venttlatton. It 1s recognJzed that 
In individual instances other factors may 
be involved in which case ventilation or 
respiratory protective devices should be 
provided as needed to meet the equlvalent 
reQufrements of this section. Such factors 
would include: 

<a> Atmospheric conditions. 
<b> Heat generated. 
<c> Presence of volatUe solvents. 
<ill> Screens. When welding must be 

performed in e. space entirely screened 
on all sides, the screens shall l>e so ar
•Tanged that no serious restriction of 
ventilation exists. It is desirable to have 
the screens so mounted that they are 
about 2 feet above the floor unless the 
work Is performed at so low a level that 
the screen must be extended nearer to 
the floor to protect nearby workers from 
the glare of welding. 

<iv) Maxtmum allowable concentra
tion. Local exhaust or general ventilating 
systems shall be provided and arranged 
to keep the amount of toxic :wnes, gases, 
or dusts below the maximum allowable 
concentration as specified in § 1910.1000. 

(v) Precautionary labela. A number or 
Potentially hazardous materials are em
ployed in fluxes, coatings, coverings, and 
filler metals used In welding and cutting 
or are released to the atmosphere during 
welding and cutting. These include but 
are not limited to the materials Itemized 
in paragraphs (f) <5> through (12) of 
this section. The suppliers of welding 
materials shall determine the hazard, 1! 
any, associated with the use of their ma
terials in welding, cutting, etc. 

<a> All filler metals and fusible granu
lar mateJ:ials shall carry the following 
notice, as a mlnlmrun, on tags, boxes, or 
other containers: 

0AUTIQJf 

WeldJng may produce tumee and pa. 
bazazdoua to health. Avotd breat.b.ing tbeeo 
tumea and gaaM. Use adequate ventilation. 
See ANSI Z49.l-1987 s.tety 1n Weldin« and 
CUtt.lng publlahed by tbe American Welding 
8oo1ety. 

(b) Brazing <welding) ftller metals 
conWnlng cadmium ln significant 
amounts shall carry the following notice 
on tap, boxes, or other containers: 

WABNINo 

OONTAINS CADIIIIUK-POISONOV! J'VKKS HAY B• 
J'OllMED ON BSA.TINO 

Do not breathe tumea. Use only With ade
quate ventllat.1on IIUOh ea tume oollectoz-a, 

252(f)(l) 

exbauat ventuo.ton, ar au-suppHed resp1rt.-
11ors. See ANSI Z49.l-19e'7. 

U chest pa.l.D, oough, or fever develope after 
UJSe call physician lmmedlately. 

(c> Brazing and gas welding fluxes 
containing fluorine compounds shall 
have e. cautionary wording to indicate 
that they contain fluorine com1>0unds. 
One such cautionary wording recom
mended by the American Welding Soci
ety for brazing and gas welding fluxes 
reads as follows: 

CAUTION 

CONTAINS J'LVORIDES 

This flux when heated gives off' twne.s that 
may- Irritate cyee, nooe and throat. 

1. Avoid fumes-use only 1D well-venti
lated spaces. 

2. Avoid oontact of fiux with eyes or skJ.n. 
8. Do not take Internally. 

[§1910 . 252(f)(l)(v)(b) 
amended at 42 F. R. 49747, 
October 24 , 1978.) 

(2) Ventilation for general welding 
and cutting-<1) General. Ml>Cbanlra.l 
ventilation shall be provided when weld· 
tng or cutting is done on metals not cov
ered in subparagraph! (5) through (12) 
of this paragraph. (For sPeclfic materi
als, see tbe ventilation requirements of 
sUbparagraphs (5) through (12) of this 
paragraph.> 

<a> In a space of less than 10,000 cUb1c 
feet per welder. 

- Cb> In a room having a ceiling height 
of less than 16 feet. 

<c> In confined spaces or where the 
welding space contains partitions. bal
conies, or other structural barriers to the 
extent that they signlficantly obstruct 
cross ventilation. 

<ll> Minimum rate. Such ventilation 
shall be at the minJmum rate of 2.000 
cubic feet per minute per welder, except 
where local exhaust hoods and booths as 
per subparagraph. (3) of this para.graph, 
or airline respirators approved by the 
U.S. Bureau of Mines for such purposes 
are provided. Natural ventilation is con
sidered sufficient for welding or cutting 
operations where the restrictions in sub
divtslon (1> of this subdivision are not 
present. 

(3> Local exhaust hoods and booths. 
Mechanical local exhaust ventllatlon 
may be by means ot either of the 
following: 

Welding I\One 

• to 61nclles rrom oro or torch •• 
G lo Rlnchesfrom arc or torch •• 
8 to JO Inch~ from ftl'C o, torch. 
10 lo 12 lnchM from arc or 

torch ••.••..•••••••••••••••• 

Minimum 
air now, 

cuhk reel/ 
minutes 

lllO 
276 
425 

000 

1 Wht'TI hrarln~ with radmlum bf>artni n,10 
when cutlln1t on ~uch material, lnareastd ratasol 
tlon may be rr<Jnlrt<I. 

1 Nearest h:\tr.fnch duct dlam•ur be""d on 4,l 
per mlnuu vcloclty In pll)6. 

<ii> Fixed enclosure. A fixed ench 
with a top and not less than two 
which surround the welding or cu 
operations and with a rate of at
sufficient to maintain a velocity 1 

from the welder of not less than 
linear feet pel' minute. 

<4> Ventt1ation in confined spa, 
(i) Air replacement. All welding and 
ting operations carried on in con 
spaces shall be adequately vcntilat. 
prevent the accumulation of toxic n 
rials or possible oxygen deficiency 
applies not only to the welder but 
to helpers and other personnel 1Jl 
immediate vicinity. All air replacing 
withdrawn shall be clean and respln 

<lD Airltne respirators. In such 
Cl4'nstances where it is Impossible t.o J 
vide such ventilation, airline resplra 
or hose masks approved by tbe 
Bureau of Mines for this purpose s 
be used. 

<lli> Sell-contained units. In areas 
mediately hazardous to life, hose me 
with blowers or self-contained breath 
equlpment shall be used. The breath 
equipment shall be approved by the l 
Bureau of Mines. 

(iv) Outside helper. Where weld 
operations are carried on in con1ll 
spaces and where welders and helpers 
provided with hose masks, hose ma 
with blowers or self-contained breath 
equipment approved by the US. Burt 
of Mines, a worker shall be stationed 
the outside of such confined spaces to 
sure the safety of those working wit!; 

< v) Oxygen for ventilation. OlCYl 
shall never be used for ventilation. 

<S> Fluorine compounds-<i> Gent: 
In confined spaces, welding or cult 
involving fluxes, coverings, or oU 
materials which contain fluorine co 
pounds shall be done In accordance ir 
subparagraph (4) of this paragraph. 
fluorine compound 1s one that conta. 
fluorine, as an element in chemical co 
bina.tion, not as a free ga.s. 

<U> Maximum allowable concent1 

tion. The need for Jocacl exhaust ventli 

<1> Hoods. Freely movable hoods in
tended to be placed by the welder as 
near as practicable to the work being 
welded and provided with a rate of air
flow sufficient to maintain a velocity in 
the direction of the hood of 100 linear 
feet per minute in the zone of welding 
when the hood 1s at Its most remote dis
tance from the point of welding. The 
rates of ventilation reQulred to accom
plish this control velocity using a 3-lnch 
wide flanged suction opening are shown 
1n the following table: 

tlon or airline respirators for welding 
cutting in other than confined spa< 
will depend upon the individual clrclD 
stances. However, experience bas sbo1 
such protection to be desirable for fue · 
location pl'oductlon welding and for ' , 1: 
production weldint' on stalnless stee . 
Where air samples taken at the weldll 
location indicate that the fluorides Ube 
ated are below the maximum auowat 
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1trat1on, such protection ls not OO> Mercun,. Welding or cutting tn-
an1. doors or in a cooftoed space involving 

. metals coated with mercury-bearing ma-
z,nc-<D Confined spaces. In con- terials including pe.1n~ ahall be done us
paces welding or cutting involving : .ng local exhaust ventilation or airline 
l!aring base or flller metals or respirators 1mless atmosphertc tests 

coated with zinc-bearing ma~ under the most adverse conditions have 
hall be done in accordance with established that the ,vorkers' exposure ls 
'&J?aPh (4) of this paragraph. within the acceptable concentrations de-
In.doora. Indoors, welding or cut- finedby § 1910.1000.Outdoors such opera-

1volving zinc-be~ring base or flller tions shall be done using respiratory pro
' coated with zmc-beartng mate- tectlve equipment approved bY tbe U.S. 
1hall be done tn accordance with BU1·eau of Mines for such purposes. 
ragraph (3) of this paragraph. 

LeaJ-.(1) Confined spaces. In 
.ed spaces, welding involving lead-· 
metals <erroneously called lead-
1g> shall be done in aooordapce 
i;ubparagraph (4) of this para-

Indoors. Indoors, welding involv-
1d-base metals shall be done in ac-, 
1ce with subparagraph (3) of this 
tapb. 

Local ventilation. In confined 
or indoors, welding or cutting in-

8 metals containing lead, other 
i.s an impurity, or involving metals 
, with lead-bearing materials, in
g paint shall be done using local 
st ventilation or airline respirators. 
ors such operations shall be done 
respiratory protective equipment 

ved by the U.S. Bureau or Mines 
ch purposes. In all cases, workers 
immediate vicinity of the cutting 

:ton shall be protected as necessary 
~al exhaust ventilation or airline 
ltors. 

Ber!lllium. Welding or cutting In
outdoors, or in confined spaces ln-

(( beryllium-containing base or 
netals shall be done using local ex
ventilatlon and airline respirators 

, atmospheric tests under the most 
l e conditions have established that 
-orkers' exposure 1s within the ac
hle concentrations defined by§ 1910. 

Iii all cases. workers ln the lm
t.e vicinity of the welding or. cut
operntlons shall be protected as 
•ary by local exhaust ventilation 
line respirators. 

Cadmtum.-<l> General. Welding 
.ting Indoors or In confined spaces· 
Ing cadmium-bearing or cadmium
! base metals shall be done uslng 
t-,xhaust ventllatioo or airline res
,rs \Ulless atmospheric tests under 
tl)St adverse conditions have estab
• that the workers~ exposure ls 
, the acceptable concentrations de
:,y§1910.1000. Outdoors such opera
shall be done using respiratory pro
e eqUipment such as fume respi-
1 approved by the U.S. Bureau of 
; for such purposes. 

(11) Cleaning cc;1nJ)Ounds-<i> Manu
facturer's instructions. In the use of 
cleaning materials, because of their PoS
s1b!e toxicity or fiarnma.billty, appropri
ate precautions such as manufacturers 
ln!<tructions shall be followed. 

(ii> Degreasin,. Degreasing or other 
cleaning oi;,erations involving chlori
nated hydrocarbons shall be so located 
that no vapors from tl1ese operations will 
reach or be drawn into the atmosphere 
surrounding any welding operation. In 
addition, tricb\oroethylene and perchlor
ethylene should be kert out of atmos
pheres penetrated by the ultraviolet 
radiation of gas-shielded welding 
operations. 

(12) Cutting of stainle&s steels. Oxygen 
cutting, using either a chemical aux or 
iron powder or gas-shielded arc cutting 
of stainless steel, shall be done using me
chanical ventilation adequate to remove 
the fumes generated. 

(13) First-aid equipment. First-aid 
equipment shall be available a.t all times. 
On every shift of welding operations 
there should be present employees 
trained to render first aid. All injuries 
shall be r~rted as soon as possible for 
medical attention. First aid .shall be 
rendered until medical attention can be 
provided. 

(g) Industrial aJ>Plications - ( 1) 
Transmission pipeltm-(1) General. The 
requirement.s of paragraphs (b). <e>, and 
<t> of this section shall be observed. · 

(iD Field shop operations. Where field 
shop operations are involved for fabrt
cation of fittings, river crossings, road 
croosin.gs, and pumping and compressor 
stations the requirements of p8.J'881'&Phs 
<a.>, <b>, Cd>, <e>, and <f> of this sec
tion shall be observed. 

<ill> Electric shock. When arc weld
Ing ls performed in wet conditions, or 
under conditions of high humidity, spe
cial protection against electric shock 
6ball be supplied. 

ance with the Standard for Welding 
Pipe Lines and Related Facilities, API 
Std. 1104-1968. 

<vl> Flammable substance lines. The 
connection. by welding, of branches to 
pipelines carrying flammable substances 
shall be performed in accordance with 
Welding or Hot Ta.pptng on Equipment 
Oonta-1nlng FlammAbles, API Std. PSD 
No. 2201-1963. 

<vU> X-ra11 inspection. The use of 
X-rays and radioactive isotopes for the 
inspection of welded pipeline Joints shall 
be carried out in conformance with the 
American National Standard Safety 
Standard for Non-Medical X-ray and 
Sealed Gamrna-Ray Sources, ANSI 
Z54.1-1963. 

(2) Mechanical piping systems-<l> 
General. The requirements of para
graphs (a), (b), (d), <e>, and <!> of 
thls section shall be observed. 

<U> · X-ra11 inspection. The use of 
X-rays and radioactive isotopes for the 
inspection of welded piping Joints shall 
be in conformance with the American 
National Standard Safety St.mdard for 
Non-Medical X-ray and Sealed Gamma
Ray Sources. ANSI Z54.l-1963. 

§ 1910.2SS Source- of standards. 
Sec. Source 
1910.251___ ANSI Z49.t-196'1, Safety IJl 

Welding and Cutting. 
1910.252--- (a) NPPA-Sl-19(19, Welding 

and cutting Oxygen Fuel Oas 
Systems. 

(b) ANSI z-l0.1 196'1, Safety 
lD Wehling and CUttlng. 

(c) NPPA 518 1962, Cutting 
and Weldlng Processes. 

(d) 41 CPR 50-204.'1. 

§ 1910.254 Standards organiQtions. 

Specific standards of the following or
ganizations have been referenced in th!! 
subpart. Copies o! the referenced stand• 
ards may be obtained from the issu.irg 
organizations. The names and address'lS 
of the is..'luing organizations are as fol
lows: 

(a) American National Standards Inat1-
tu1.e (ANSI), 1~0 Broadway, N- Tor't, NY 
10018. 

(b) ~atlonal PIN Protection As9oclatlon 
•4'70 Atlan\tc Aftnue 
Boston MarerhUNtta 02210 . ,....,._ ' (c) Coinpreued Ou AasoclaUOD. lno.. 500 
Plttb Avenue, New York, N.T. 1oose 

(d) American Petroleum Instltute, 1801 
K Street NW~ Wublngt.on, DO 20008. 

(e) An>ertcan Welding Society, 346 Ban 
47th Strfft. New York, N.Y. 1001'7 

(f) Rubber Manufacturers Aaoclatton. ~ 
Madi.eon Avenue, New York. N.T. 1~ Confined s,,ace. Welding (briu.

involving cadmium-bearing flller 
s shall be done using ventilation as 
ribed in paragraph (3) or (4) of 
,aragrnpb if the work is to be done 
oru\ned space. 

(iv> Pressure testing. In pressure 
testing of pipelines, the workers and the 
publlc shall be protect.ed against injury 
by the blowing out of clooures or other 
pressure restraining devices. Also, pro
tection shall be provided against expul
sion of loose dirt that may have become 
tTapped in the pipe. 

<v> Construction standards. The [ §1910. 254 amended at 40 
welded con.,truction of transmission 

F .R. 
pl..l>elines shall be conduct.ed in accord- 18426, April 28, 19 7 5.] 

254 
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Subpart R-Special Indu stries 

§ 1910.261 Pulp, paper, ond poperLoanl 
mills. . 

Ca> General requirements-Cl> Appli
cation. This section applies to establish
ments where pulp, paper, and paper
board are manufactured and converted. 
This section does not apply to logging 
and the transportation of logs to pulp, 
paper, and paperboard mills. 

<2> Standards incorporated by refer
ence. Standards covering issues or occu
pational safety and health which have 
general application without regard to 
any specl:flc industry are incorporated by 
reference in·paragraphs (b> through <m> 
or this section and in subparagraphs <3> 
and (4> o! this paragraph and made ap
plicable under this section. Such stand• 
ards shall be construed according to the 
rules set forth in § 1910.5. 

(3> General incorporation of stand
ards. Establishments subject to this sec
tion shall comply with the following 
standards of the junerican National 
Standards Institute: 

<D Practice !or Industrial Lighting, 
All.1-1965 CR-1970). 

<U> Safety Requirements for F'loor 
and Wall Openings, Railings, and Toe 
Boards, Al2.l-1967. 

(!ID Scheme !or the Identl:flcation of 
Piping Systems, Al3.l-1956. 

(iv> Safety Code ror Portable Wood 
Ladders, A14.l-1968. 

<v> Safety Code for Portable Metal 
Ladders Al4.2-1956. 

<vt> Safety Code tor Fixed Ladders, 
Al4.9-1956. 

(vlt> Safety Code for Elevators, 
Dumbwaiters, and Moving Walks, 
Al 7.1-1965, including Supplements 
A17.l&,--1967, Al7.lb-1968, Al7.lc-
1969, and Al7.ld-1970. 

<vtll> Practice for the Inspection of 
Elevators <Inspector's Manual> , Al 7.2-
1960, including Suppelements Al7.2a--
1965 and Al7.2b-1967. 

(ix) Safety Code for Mechanical 
Power-Transmission Apparatus, Bl5.l-
1953 <Reaffirmed 1958) . 

<x> Safety Code for Conveyors, Cable
ways, and Related Equipment B20 1-
1957. ' ' 

(Xi) Safety Code for Cranes, Derricks 
and Hoists, B30.2-1943 <Reaffirmed 
1952 and partially revised by B30.2.0-
1967 and B30.5-1968). 

(x11> Overhead and Gantry Cranes 
B30.2.0-1967 <Partial Revision of 
B30.2-1943>. 
· <xtU> Crawle1·, Locomotive, and Truck 

Cranes, BS0.5-1968 <Partial Revlston of 
B30.2-1943) . 

<xiv) Power Piping, B31.1.0-1967 and 
addenda B31.10&,--1969. Fuel Gas Piping, 
B3L2-1968. 

(xv) Safety Code for Powered Indus
trial Trucks, B56.l-1969. 

<xvl> Identlflcatlon of Oas-Mask 
Canisters, Kl3.l-1967. 

<xvii) Safety Code for Woodworking 
tii~if°ery, 01.1-1954 <Reaffirmed 

<xvUI> Requirements for Sanitation 
in Places of Employment, Z4.l-1968. 

261(a)(l) 

(xix> Safety Code for Ventilation and 
Operation of Open-Surface Tanks, 
Z9.l-1951. 

(5 ) Vessel entering. Llfellnea 1111■ "1'lll 
ty harness shall be worn by anyq II m 
terlng closed vessels, tanks, c:hlp I tlll 
and simllar equipment, and a penaat <xx> Fundan1entals Governing the De

sign and Operation of Local Exhaust 
Systems, Z9.2-1960. 

(xx!> Prevention of Sulfur Fires and 
Explosions, Z12.12-1968. 

<xxll> Method of Measurement of 
Real-Ear Attenuation of Ear Protectors 
at Threshold, Z24.22-1957. 

<xxiH> Installation of Blower and Ex
haust Systems for Dust, Stock, and Vapor 
Removal or Conveying, Z33.l-1961. 

<xxiv> Speclftcations tor Accident Pre
vention Signs, Z35.l - 1968. 

<xxv> Practice for Occupational and 
Educational Eye and Face Protection, 
Z87.l-1968 <Partial Revision of Z2.1-
1959). 

<xxvt> Practices !or Respiratory Pro
tection, Z88.2-1969. 

<xxvit) Safety Requirements for In
dustrial Head Protection, Z89.l-1969. 

(4) Other standards. The following 
standards sh all be considered standards 
under this section: 

<D ASME Boller and Pressure Vessel 
Code, Section vm, Unflred Pressure Ves
sels, including addenda 1969. 

(ii) Building Exits Code for Life Safe
ty from Fire, NFPA 101-1970. 

(Ul) Safety in the Handling and Use of 
Explosives, IME Pamphlet No. 17, July 
1960, Institute o! Makers of Explosives. 

<b> Safe practices-<1> Guards. AU 
drivtng mechanisms. POwer-transmlssion 
apparatus, and prime movers shall be 
constructed, guarded, and used In con
formity with American National Stand
ard Bl5.l-1963 (Reaffirmed 1958). 

<2> Personal protective clothtng and 
equipnient. Foot protection, shin-guards, 
hard hats, noise attenuation devices, or 
other person11.1 protective clothing and 
equipment shall be worn when the extent 
of the hazard Is such as to warrant their 
use. Such equipment shall be worn when
ever specl:flcally required by other para
graphs of this section. All equipment 
shall be maintained in accordance with 
applicable American National Standards. 
Respirators, goggles, and protective 
masks, rubber gloves, rubber boots. and 
other such equipment shall be cleaned 
and dis infected before being used by an
other employee. Eye, hP.ad, respiratory, 
and ear protection, where s'J)ecifled, shall 
conform to American National Stand
ards Z24.22-1957, Z87.l - 1968, Z88.2-
1969, and Z89.l-1969. . 

be stationed outside in a posJtion ID._ , ~ p 
dle the line and to summon -.S!SIIJ 
in case of emergency. The air 1n Ille t; 
sets shall be tested for oxygen de!ke 8mli 
and the presence o! both tone am ll!rs 
plosive gases and vapors, before • • bol 
into closed vessels, tanks, etc~ •" ■:aoi 
mltted. Self-contained air- or GIJII! '121-
supply masks shall be readily •• J 
in case of emergency. Work shill 1111 Ir lw.i 
done on equipment under CODdlllll l 
where an injury would result 1f a 111 t.l sli 
were unexpectedly opened or cloeed I ft Ille 
Jess the valve has been locked ID a ■ • t 1 
position. Tot 1 

<6> Industrial power truck$. AD Illa t 
trial power truck operations sblll • •• d!tc 
form to American National St&ndl lnci; 
B56.l-1969. All forkllft trucks shal 11:Jdl 
provtded with overhead guards. A I c'le 
guards shall b.e designed in complla I ft.: 1 
with American National St.\Ddll IM 
B56.l-1969. Design reQulrementa .i f' 
provide protection for the liquid pellllt • 
um tank. )'her 

<7> Emergency lighting. Emell9t I aaa 
lighting shall be provtded wherever U ~ 
necessary for employees to remain a o Pm 
their machines or stations to shut doll ~ 
equipment in case of power faillle 11101 
Emergency lighting shall be provided bepa 
stairways and passageways or alsl"'11 bb 
used by employees for emergenc1 Id ff Wl: 
tn case of power failure. Emerglll) ion ru 
ltghtmg shall be provided in ..II pllll bl! 
tl.rst aid and medical facllities. to: t 

<c> Handling and storage of p&'J !Ill 
wood and f)Ulp chips-0 > Ha,iQ,i Wbe: 
pulpwood with forklift trucks. Wbel U 
large forkll!t trucks, or ll!t trucks "1 !., !&!e 
clam-Jaws, are used in the yard, thtlt -:ill( 
erator's enclosed cab shall be p,ovldlt Fi&~ 
witb an escape hatch, whenever !Ill IDCttd 
hydraulic arm blocks escape throlllll II! ~I 
side doors. ~ ran 

<2) Handling pulpwood with erf1II 
or stackers. (1) Where locomotive ~ :A de: 
are used for loading or unloadlnJ P"" ltnt 1 
wood, the pulpwood shall be piled ., : lh<:rt 
to allow a clearance of not less tblD lfQd 
inches between the pile and the end ' lll.nr 
the cab of any locomotive crane Ill • be do: 
when the cab ls turned in any worlW ~~ 
position. "llCJ 

<3> Floors and platforms. Floors, plat
forms, and work surfaces shall be main
tained in accordance with American Na
tional Standard Al2.l-1967. 

(4) Lockouts. Devices such as padlocks 
shall be provided for locking out the 
source of power at the main disconnect 
switch. Before any maintenance, inspec
tion, cleaning, adjusting, or servtctng of 
equipment (electric.al, mechanical, or 
other> that requires entrance into or 
close contact with the machinery or 
equipment, the main power disconnect 
switch or valve, or both, controlling Its 
source of power or flow of material, shall 
be locked out or blocked off with pad
lock, blank flange, or s1mllar device. 

<U> The minimum distance of 1111 11t·1 
pulpwood plle from the centerline ol I 11111d 
standard-gage track shall be malt ilq[IE 
talned at not less than 8½ feet. %, 

<UI> Logs shall be piled in an orlli'l Iii ti 
and stable manner, with no proJeCIIII Id 11 
into walkways or roadways. 111tr 

(iv) Railroad cars shall not ~ _!°! le ht 
on tracks adjacent to the lOCOUI""'·· • tno1 
cranes unless a 24-incb cl~[~.: Ii~ 
maintained, as required in 6W1W•- Ol ~ 
(1) of this subparagraph. In Pl 

Cv> The handllng and storage o~ Jltlll'! 
materials shall conform to subdh- ~ 
<1> and (11> o! this subparagraph will Illes a 
respect to clearance. aJIIII ii&!! 

(vi) Equtpment and practices &11111: "-r 
conform to American Natlonal S .DI 1'00( 
ards B30.2-1943 (Reatllrmed 195:J> 1111 \' 
BS0.2.0-1967. iflil. 
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ersonal protective equipment 
l9eS as foot, head, and eye pro
,all be required for workers on 
s. 
Jo person shall be permitted to 

. !!11th a su.spended load, bucket. 

ndling pulpwood from shtps. 
!rs and gangplanks with ra.11-
,oat docks shall meet the re
t.s of American National stand
.1-1967, Al4.l-1968, A14.2-
d Al4.3-1956, and shall be 
'astened in place. 
,e hatch tender shall be re
, signal the hoisting engineer 
the load only after the men 

in the hold are in the clear. 
he air in the ship's hold, tanks, 

• l vessels shall be tested for 
ii eflclency and for both toxic and 

' gases and vapors. 
,ndling pulpwood from f1,atcars 
•ther railway cars. (1) Railroad 
or the conveyance of pulpwood 

'111111 arallel to the length of the car 
equipped with safety-stake 

!1(1 
!ii here pulpwood is loaded cross
'-! flatcar sufficient stakes of slz.es 

ler than 4 by 4 inches shall be 
:>revent the load from shifting. 
vhen It Is necessary to cut 
those on the unloading side 
? partially cut through first, and 

binder wires cut on the oppo
Wire cutters equipped with long 
1 handles shall be used. No per-

.. I be permitted along the dump

.. of the car after the stakes have 
ll • 

~en steel straps without stakes 
1111, the steel straps shall be cut 

sate area to prevent employees 
ng struck by the falling logs. 
atcars and all other cars shall : .. ! ked during unloading. Where :,a; nt is not provided with hand 

"- rall clamping chocks shall be 

derail shall be used to prevent 
>W nt of other rail equipment into 
1'1.i -"re persons are working. 

'lndling pulf)tDOOd from trucb. 
Ing of stakes and binder wires 
done in accordance with sub

. '>h 4 (ill) of this paragraph. 
111 'here binder ch!!Jn and steel 
kAI re·used, the binder chains shall 
1' ,ed and the stakes tripped from 
• >site side of the load spillage. 

Vhere binder chains rmd crane 
e used, the crane sllnp shall be 
1 and taut before the binder 

<7> Handling pulp chips from trucks 
and trailers. <1> All trucks and traUers 
shall be securely fastened in place and 
all employees in the clear before 
dumping is started. 

CiH Personal protective equipment 
shall be in accordance with subparagraph 
(6) (ti) of this para.graph. 

<8> Cranes. <1> Crane boom and load 
capacities as specified by the manufac
turer shall be posted in the cab of the 
crane in accordance with American Na
tional Standards B30.2-1943 <reaffirmed 
1968> and B30.2.0-1967. 

(11) A safety device such as a heavy 
chain or,cable at least equal in strength 
to tbe lifting cables shall be fastened to 
the boom and to the frame of the boom 
crane (if it ls other than locomotive) at 
the base. Alternatively, a telescoping 
safety device shall be fastened to tbe 
boom and to the cab frame, so as to 
prevent the boom from snapping back 
over the cab in the event of lifting cable 
breakage. 

(111> A crane shall not be operated 
where any pa.rt thereof may come within 
10 feet of overhead powerllnes <or other 
overhead obstructions> unless the power
lines have been deenergized. The boom 
shall be painted bright yellow from and 
including the head sheave to a point 6 
feet down the boom towards the cab. 

(iv) Standard signals for the opera
tion of cranes shall be establlsbed for all 
movements of the crane, in accQrdance 
with American National Standards 
B30.2-1943 <reaffirmed 1968) and 
B30.2.0-1967 . 

<v> Only one member of the crew sba.ll 
be authorized to give signals to the crane 
opera.tor. 

<vi> All cranes shall be equipped with 
a suitable warning device such as a horn 
or whistle. 

(vii) A sheave guard sball be provided 
beneath the head sheave of the boom. 

<9> Tratftc warning signs or signals. 
(1) A flagman shall direct the movement 
of cranes or locomotives being moved 
across railroad tracks or roads, and at 
any points wbere the vision of the opera
tor ls restricted. The flagman must al
ways remain in sight of the operator 
when the crane or locomotive is in mo
tion. The blue flag policy shall be used to 
mark stationary cars day and night. This 
policy shall include marking the track 
in advance of the apotted cars (flag tor 
daytime, light for darkness) . 

(ti) After cars are spotted for loading 
or unloading, warning flags or signs shall 
be placed in the center of the track at 
least 50 feet away from the cars and a 
derail set to protect workmen in the car. 

<13> Hand tools. Handles of wood 
hooks shall be locked to the shank to 
prevent them from rotating. 

(14) Rem.oval of pulpWood. <1> The 
ends of a woodpile shall be properly 
sloped and cross-tiered Into the pile. Up
right poles sba.ll not be used at the ends· 
of woodpiles. To knock down wood from 
the woodpile, mechanical equlpI&ent shall 
be used to permit employees to keep ln 
the clear of loosened wood. 

CtiJ If dynamite ls used to loosen the 
plle, only authorized personnel shall be 
permitted to handle and discharge the 
explosive. An electric detonator is pref
erable for firing; if a fuse ls used, it shall 
be an approved safety fuse with a burn
ing rate of not less than 120 seconds per 
yard and a minimum length of 3 feet, 
in accordance with Safety in the Han
dling and Use of Explosives, IME Pam
phlet No. 17, July 1960. 

<15) Belt conveyors. (1) The sides of 
the conveyor shall be constructed so that 
the wood will not fall off. 

(ii) Where conveyors cross passage
ways or roadways, a horizontal platform 
shall be provided under the conveyor ex
tending out from the sides of the con
veyor a distance equal to 11/'? times the 
length of the wood handled. The plat
form shall extend the width of the road 
plus 2 feet on each side and shall be kept 
free of wood and rubbish. The edges of 
the platform shall be provided with toe
boards or other protection to prevent 
wood from falling, in accordance with 
American National Standard Al2.l-
1967. 

(ill> All conveyors for pulpwood shall 
have the tnrunning nips between chain 
and sprockets guarded; also, turning 
drums shall be guarded. 

Uv> Every belt conveyor shall have an 
emergency stop cable extending the 
length of the conveyor so that lt may be 
stopped from any location along the line, 
or conveniently located stop buttons 
within 10 feet of each work station, in 
accordance with American National 
Standard B20.l-1957. 

(16) Signs. Where conveyors cross 
walkways or roadways in the yards, signs 
reading ''Danger-Overhead Conveyor' ' 
or Rn equivalent warning shall be 
erected, in accordance with American 
National Standard Z35.l-19S8. 

<d) Handling and storage of raw ma
terials other than pulpwood or pulp 
chips-<l> Personal protective equip-
111ent. (1) Whenever possible, all dust, 
fumes, and gases incident to h andling 
ma terials shall be controlled at the 
source, in accordance with American 

, re released. The booker shall see 
.a helper 1s clear before signaling c10> nzumfnatfon. Artlflclal Ulumlna

tion shall be provided when loading or 
unloading is performed after dark, in 
accordance with American National 
Standard All.1-1965 (R-1970). 

National Standard, Z9.2-1960. Where 
control at the source ls not possible, res
pirators with goggles or protective masks 
shall be provided, and employees shall 
wear them when handling alum, clay, 
soda ash, lime, bleach powder, sulfur, 
chlorine, and slmllar matertals, and 
when opening rag bales. 

• movement of the load. 
• andling pulp chips from railwau 
tii. All cars shall be securely fas

tai I place and ail employees in the 
!t'IIII Core dumping ts started. 

ersonal protective equipment for 
ii ~ as foot, head, and eye protec

n ill be provided, and employees la.• :ar tbe equipment when working 
n tJII 1oodyard. Ear protection shall be 
:OWi 1 when the nolse level may be 

~!!I'll 1. 

► 

Ul> Bridge or dock plates. The con
struction and use of bridge or dock plates 
shall conform to requirements of Ameri
can National Standard B56.1-1969. 

<12> BarkfnlT devices. When barking 
drums are employed in the yard, the 
requirements of paragraph <e> (12) of 
this section shall apply. 

(11) When handling liquid acid or al
kali, workmen shall be provided with 
approved eye and face protection and 
protective clothing, 1n accordance with 
American National Standard Z87.1-
1968. 

26l(d)(l) 
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<2) Clearance. (i) When materials 
are being piled inside a building and 
upon platforms, an aisle clearance at 
least 3 feet greater than the widest truck 
in use shall be provided. 

(11> Baled paper and rags stored in
side a building shall not be piled closer 
than 18 inches to walls, partitions, or 
sprinkler heads. 

(3) Piling and unpiling pulp. (1) Piles 
of wet lap pulp <unless paJletlzed) shall 
be stepped back one-hall the width of 
the sheet tor each 8 feet of plle height. 
Sheets of pulp shall be interlapped to 
make the pile secure. Pulp shall not be 
piled over pipelines to Jeopardize pipes, 
or so as to cause overloading of floors, 
or to within 18 inches below sprinkler 
beads. 

Cii) Piles of pulp shall not be under
mined when being unpiled. 

<ill> Floor capacities shall be clearly 
marked on an floors. 

(4) Chocking rolls. Cl) Where pulp or 
paper rolls are of uniform size, cribbing 
should be constructed to keep rolls from 
moving. 

CID Where rolls are pyramided two or 
more high, chocks shall be installed be
tween each roll on the floor and at every 
row. The face of each chock should be 
formed on a radius to conform to the 
average roll size in use. Where pulp and 
paper rolls are stored on smooth floors in 
processing areas, rubber chocks with 
wooden core shall be used. 

(ill> When rolls are decked two or 
more high, the botto.m rolls shall be 
chocked on each side to prevent shifting 
in either direction. 

<iv> A supply of portable roll chocks 
should be available to be used where 
there are gaps in the bottom row of rolls. 
[ §1910 . 26l(d)(4 )(iv) amend
ed at 43 F. R. 49747 , Octo
ber 24 , 1978 . ] 

Ce) Preparing pulpwood-(1) Gang 
ana slasher saws. A guard shall be pro
vided in front of all gang and slasher 
saws to protect workers from wood 
thrown by saws. A guard shall be placed 
over tall sprockets. 

C2> Slasher tables. Saws shall be 
stopped and p0wer switches shall be 
locked out a.nd tagged whenever it ts 
necessary for any person to be on the 
slasher table. 

(3) Slasher drive belts, pulleys, ana 
shafts. All belts, pulleys, and shafts shall 
be guarded in accordance with Ameri
can National Standard Bl5.l-1955 <Re
affirmed 1958) . 

<4> Runway to the ;ack ladder. The 
runway from the pond or unloading dock 
to the table shall be protected with 
standard handralls and toeboards. In
clined portions shall have cleats or equiv
alent nonslip surfacing, in accordance 
with American National standard 
Al2.l-1967. Protective equipment shall 
be provided tor persons working over 
water. 

(5) Guards below table. Where not 
protected by the frame of the machine, 
the underside of the slasher saws shall be 
enclosed with guards. 

261(d)(2) 

(6) Conveyors. The requirements or 
paragraph (c) (15) Civ) of this section 
shall apply. 

<7> Circular saws (Mt slasher saws>. 
Saws shall be provided with standard 
guards, in accordance with Amer!can 
National Standard 01.1-1954 (Reaf
firmed 1961). 

(8) Barker feed. Each barker shall be 
equipped with a teed and turnover device 
which will make it unnecessary tor the 
operator to hold a bolt or log by hand 
during the barking operation. Eye, ear, 
and head protection shall be provided tor 
the operator, in accordance With para
graph <b> (2> of this section. 

<9> Guards. A guard shall be installed 
around barkers to · confine flying parti
cles, in accordance with American Na
tional Standard BlS.1-1953 (Reaffirmed 
1958). 

ClO) Stops. All control devices shall be 
locked out and tagged when knives are 
being changed. 

<11> Speed governor. Water wheels, 
when directly connected to barker disks 
or grinders, shall be provided with speed 
governors, it operated with gate wide 
open. 

Cl2> Continuous barking drtt1ns. (J} 
When platforms or floors allow access to 
the sides of the drums, a standard railing 
shall be constructed around the drums. 
When two or more drums are arranged 
side by side, proper walkways with stand
ard handrails shall be provided between 
each set, in accordance with paragraph 
<b> C3, or this section. 

CU> Sprockets and chains, gears. and 
trunnions shall have standard guards, in 
accordance with paragraph Cb) Cl) of 
this section. 

Clli) Whenever it becomes necessary 
for a workman to go Within a drum, the 
driving mechanism shall be locked and 
tagged, at the main disconnect switch, in 
accordance with paragraph Cb> (4) of 
this section. 

ClS) Intenntttent barking drums. In 
addition to motor swttch, clutch, belt 
shifter, or other power disconnecting de
vice, intermittent barking drums shaL be 
equipped with a device which may be 
locked to prevent the drum from moving 
while it Js being emptied or fllled. 

C14) Hydraulic barkers. Hydraulic 
barkers shall be enclosed with strong 
baffles at the inlet and the outlet. The op
erator shall be protected by at least flve
ply laminated glass. 

US) Splitter block. The block upon or 
against which the wood 1s rested shall 
have a corrugatP.d surface or other 
means provided that the wood will not 
slip. Wood to be spllt, and also the split
ting block, shall be free of ice, snow, or 
chips. The operator shall be provided 
with eye and foot protection. A clear and 
unobstructed view shall be maintained 
between equipment and workers around 
the block and the workers' help area. 

{16) Power control. Power tor the op
eration of the splitter shall be controlled 
by a clutch or equivalent device. 

Cl 7) Kn-0t cleaners. The operator:s of 
knot cleaners of the woodpecker type 
shall wear eye protection equipment. 

Knot cleaners of the woodpecker ~ 
should be enclosed to protect IJ'a Oil 
from flying chips. ~ 

<18) Chipper spout. The feed• l 
to the ehipper spout shall be em l 
in such a way that the operator dal tie ~ 
stand in a direct line with the di!• Ii", 
spout. All chipper spouts &ball lie JJ -1 
closed to a height of at least 42111 ~ u 
from the floor or operator's i;lall a 
If practical, a mirror should be ua a,u:er 
to enable the chipper feeder to III ns. 
chute. When other protection 1B nc.t 111 :m 
flcient, the operator shall wear a• ;-;:!I: 
belt line. The safety belt line 1h11 l lttell 
fastened in such a manner as to I JeS. 
it impossible for the operator lo 
into the throat of the chipper. Ear 
tection equipment shall be worn bl 
operator and others in the f.mmec oa 
area if there 1s any possibility Iha& •ltd I! 
noise level n1ay be harmful <see 111 w!iric 
95). 

(19) Carriers for knives . Ce.rt1m1 :;;l 
be provided and used for transporta -, P!I! 
of knives. II~ a: 

( f) Rag and old paper pre,,araflo ~ 
Cl> Ripping and trimming tooll. 
Hand knives and sc!Ssors shall , l 

blunt points, shall be fastened to ~ vm. 
table with chain or thong, and shaD c~ 
be carried on the person but Pl -<II 5 safely in racks or sheaths when DOI L"'ol 
use. lr tint 

(ll) Hand knives and sll&l'J)!II 
11 steels shall be provided with guard! 1 : the junction of the handle and htr 

blade. l~ 
(2) Shredders, cutters. and dlilll k a: 

(1) Rotating heads or cylinder., shill ie ct.11 
completely enclosed except for an CIPI ~ 
ing at the feed side sufficient to pen f J 
only the entry of stock. The encloll 
shall extend over the top of tht f• il!~ 
rolls. It shall be constructed eltblr " n 
solid material or with mesh or or,td ~ 
not exceeding one-ball inch and• llb:o: 
stantlal enough to contain flylnJ II th 
ticles and prevent accidental con! lh~I~ 
with moving parts. The enclo.<rure"' , 
be bolted or locked into place. 

4
~ 

(ii) A smooth-pivoted Idler roll rs P 
jng on the stock or feed table shill 70Ct. 
provided in front of feed rolls~ > Ul 
when arrangements prevent the OIi"'.. l&ill 
from standing closer than 36 tncbel r ldd 
any part of the feed rolls. i'1 

(ill> Any manually fed cutter. shit .. 
der, or duster shall be provided w!UI llllPp 
Idler roll M per subd.ivislon (lll of II r, 
subparagraph or the operator shall 1 ~ 
special hand-feeding tools. ~ 

(iv) Hoods of cutters, sllredde11.: t 
dusters shall have exhaust venWI a 
in accordance with American NaU. ~~ 
Standard Z9.2-1960. d a lilt ~I 

(3) Blowers. (1) Blowers ~A ti Q.ilal 
transporting rags shall be provi"""' ¼ 
feed hoppers having outer edges 1: Iba!: 
not less than 48 inches from the llllr. 

CID The arrangement of the ~ i.r~ 
discharge outlets and work ~ fJII ) the 
~ such as to prevent mate~ loi 
falling on workers. fJ ti tJ: 

(4) ConfJeyors. Conveyors an.:,. t 
veyor tlrlve belts and pulleys wtlldl tc~ 
fully enclosed or; 1t open and 111d' \dd 
feet of the floor, shall be com ~ . 
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ied in accordance with para
<16) of this section and Amer
lonal Standards Bl5.1-1953 
ed 1958) and B20.1-1957. 

them before allowing men to enter. Men 
entering the tanks shall be provided 
with supplied air reSPirators, lifebelts, 
and attached lifelines. 

,t. Measures for the control of 
be proV1ded, in accordance with 

National Standards Z33.l
l-1968, and Z88.2-1969. 

<U> A man shaU be stationed outside 
to summon a.sslstance 1f necessary. All 
intake valves to a tank shall be blanked 
oft' or disconnected. 

1 cookers. <1> When cleaning, 
1, or other work requires that 
~ter rag cookers, all steam and 
ves, or other control devices, 
:>eked and tagged in the closed 
osition. Blank flanging of p1pe
·ceptable in place of closed and 
ves. 
1en cleaning, inspection, or 
rk requires that persons must 
· cooker, one person shall be 

• outside in a position to ob
I assist in case of emergency, 

• ance with paragraph (b) (5) of 
.. Ill. 
1)C .pplied air respirators should be 

persons when spreading mate-
1111 e cookers. 

c .:ookers shall be provided with 
lives in accordance with the 
.:iller and Pressure Vessel Code, 
rm. Unfired Pressure Vessels-
1 Addenda. 
. emfca.l processes of making 

:,,..,. 1 Sulfur burners. (1) Sulfur
!ll! ouses shall be safely and ade-
• entilated, and every precaution 

aken to guard against dust ex
le .azards and fires, in accordance 

merican National Standards 
- >0 and Zl2.12-1968. 

,nspa.rking tools and equipment 
LSed in handling dry sulfur. 
.llfur storage bins shall be kept 
;ulfur dust accumulation, and !. should be designed with explo-

• f, In accordance with American 
Standard Z9.2-1960. 

lectrlcal equipment shall be of 
,- >sion-proof type, in accordance 

, requirements of §§ 1910.322 
-1910.328. 
·••• !fur-melting equipment shall not 

d in the burner room. 
.!Jll otectton for employees <acid 
nl <D Gas masks, fitted with cants-
• taining absorbents for the pa.r-

1clds, gases, or mists involved, 
a provided for employees of the 
1 artment. ii ,upplied air respirators shall be 

• ally located for emergency and ,a ;e. 
• ll >uring irlSpectlon, repairs, or 

.mce of acid towers, the work
ll be provided with eye protec

t, ,upplied air respirator, a safety 
l an attached lifeline. The line 
extended to an attendant sta

atside the tower opening. 

(5) Clothing. Where lime slaking takes 
place, employees shall be provided with 
rubber boots, rubber gloves, protective 
aprons, and eye protection. A deluge 
shower and eye fountain shall be pro
vided to flush the skin and eyes t-0 
counteract lime or acld burns. 

(6) Lead burning. When lead burning 
is being done within tanks, fresh air shall 
be forced into the tanks so that fresh air 
will reach the face of the worker first 
and the direction of the current will 
never be from t-he source of the fumes 
toward the face of the workers. Supplied 
air respirators (constant-flow type) shall 
be provided. ~ 

<7> Hoops for acid storage tanks. 
Hoops of tanks shall be made of rods 
rather than flat strips and shall be safely 
maintained by scheduled inspections. 

(8) Chip and sawdust bins. Steam or 
compressed-air lances, or other facilities, 
shall be used for breaking down the 
arches caused by jamming in chip lofts . 
No worker shall be permitted to enter a 
bin unless provided with a safety belt, 
with line attached, and an attendant sta
tioned at the bin to summon assistance. 

<9> Exits (digester building). At least 
one unobstructed exit at each end of the 
room shall be provided on each floor of a 
digester building. 

(10) Gas masks (digester building> . 
Gas masks shall be available. These 
masks shall furnish adequate protection 
against sulfurous acid and chlorine 
gases, and shall be inspected and tested 
at frequent intervals, not to exceed l 
month, in accordance with American 
National Standards Z87.l-1968, and 
Z88.2-1969. 

(11> Elevators. (1) Elevators shall be 
constructed in accordance with Ameri
can National Standard A17.l-1965. 

<11> Elevators shall be equipped with 
gas masks for the maximum number of 
passengers. 

<HD Elevators shall be equipped with 
an alarm system to advise of failure. 

(12) Blowotl valves and piping. (1) 
The blowoff valve of a digester shall be 
arranged so as to be operated from 
another room, remote from safety valves. 

CiD Through bolts instead of cap bolts 
shall be used on all digester pipings. 

as small as possible and shall be pro
vided with railings, in accordance with 
American National Standard A12.1-
1967. 

CiD A specially constructed ladder 
shall be used for access to blow pits, to 
be constructed so that the door of the 
blow pit cannot be closed when the lad
der is in place; other means shall be 
provided to prevent the closing of the 
pit door when anyone is in the pit. 

(111) A signaling device shall be in
stalled in the digester and blow-pit 
rooms and chip bins to be operated as a 
warning before and while digesters are 
being blown. 

<iv> Blow-pit hoops shall be main
tained in a safe condition. 

(14) Blowing digester. <t> Blowoff 
valves shall be opened slowly. 

(il) After the digester has started to 
be blown, the blowoff valve shall be left 
open, and the hand plate shall not be 
removed until the digester cook signals 
the blow-pit man that the blow ls com
pleted. Whenever it becomes necessary 
to remove the hand plate to clear stock, 
operators shall wear eye protection 
equipment and protective clothing to 
guard age.inst burns from hot stock. 

(ill) Means shall be provided whereby 
the digester cook shall signal the man 
1n the chip bin before starting to load 
the digester. 

Clv> When a digester 1s to be blown. 
or 1s blowing, red we.ming lights should 
be lighted, and these warning lights 
should be located in such a manner as 
to alert all personnel to leave whose 
duties do not require them to be in the 
vicln1ty of the digester during this 
operation. 

<15) Inspecting and repairing di
gester. <1) Valves controlling lines lead
ing into a digester shall be locked out 
and tagged. The keys to the locks shall 
be in the possession of a person or per
sons doing the irlSpecting or making 
repairs. 

<11) Fresh air shall be blown into the 
digester constantly while workmen are 
inside. Supplied air resoirators shall be 
available in tne event the fresh air 
supply fails or 1s inadequate. 

(111) No inspector shall enter a di
gester unless a lifeline 1s securely 
fastened to his body by means of a safety 
belt and at lea.st one other experienced 
employee 1s stationed outside the digester 
to handle the line and to summon assist
ance. All ladders and lifelines shall be 
irlSpected before each use . 

(1v) The concentration of lead dust in 
the air shall not exceed the limits speci
fied in § 1910.1000, 

<v> All employees entering digesters 
for inspection or repair work shall be 
provided with protective headgear. Eye 
protection and dust masks shall be pro-, 

!td tower structure. Outside ele
hall be inspected daily during 
months when Ice materially 
llfety. Elevators, runways, stairs, 
the acid tower shall be inspected 
for defects that may occur be
exp0sw·e to acid or corrosive 

: 111> Heavy duty pipe, valves, and fit
tings shall be used between the digester 
and blow pit. These valves, fittings, and 
pipes shall be inspected at lea.st semi
annually to determine the degree of de
terioration and should be replaced when 
necessary. 

<iv) Digester blow valves shall be 
pinned or locked in closed position 
throughout the entire cooking period. 

(13) Blow ¢ts and bloW tanks. (1) 
Blow-pit openings shall be preferably on 
the side of the plt instead of on top. 
When located on top, openings shall be 

vided to workmen while the old brick 
Unlng 1s being removed, ln accordance 
with American National Standards, 
Z87.1-1968, Z88.2-1969, and Z89.l-
1969. 

inks <acid). Cl) Tanks ehall be 
~• cld and shall be washed out with l. nd fresh air shall be blown into 

<vi> Sanltary facll1t1es shall be pro
vided as specUled in American National 
Standard Z4.1-1968. 

261(g)(15) 
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(16) Pres11Ure tanks-accumulator& 
(acid). (1) Safety regulations governing 
inspection and repairing of pressure 
tanks-accumulators <acid) shall be the 
same as those specified in subparagraph 
(15) of this paragraph. 

(ti) The pressure tanks-accumulators 
shall be inspected twice annually. (See 
the ASMlt Boller and Pressure Vessel 
Code, Section VIII, Unfired Pressure 
Vessels-1968, with Addenda.> 

(17) Pressure vessels <safety devices>. 
(1) A safety valve shall be installed in a 
separate line f rom each pressure vessel; 
no hand valve shall be installed between 
this safety valve and the pressure vessel. 
Safety valves shall be checked between 
each cook to be sure they have not be
come plugged or corroded to the point of 
being inoperative. <See the ASME Boller 
and Pressure Vessel Code, Section vm, 
Unfired Pressure Vessels-1968, with 
Addenda.) 

ell> All safety devices shall conform 
to Paragraph U-2 in the ASME Boller 
and Pressure Vessel Code, Section VIII. 
Unfired Pressure Vessels-1968, with 
Addenda. 

<18J Miscellaneous. Insofar as the 
processes of the sullate and soda opera
tions are similar to those of the sulfite 
processes. the standard of subparagraphs 
< ll through (17 > of this paragraph shall 
apply. 

<i> Quick operating showers, bubblers, 
etc .. shall be available for emergency use 
in case of caustic soda burns. 

(ii> Rotary tenders, smelter operators, 
and those cleaning smelt spouts shall be 
provided with eye protection equipment 
<fitted with lenses that filter out the 
harmful rays emanating from the light 
source> when actively engaged in their 
duties, in accordance with American 
National Standard Z87.l-1968. 

<iii> Heavy-duty pipe, valves, and 
fltttngs shall be used between digester 
and blow pit. These shall be inspected 
at least semiannually to determine the 
degree of deterioration and repaired or 
replaced when necessary, in accordance 
with American National Standards 
B3l.l-1955, B31.la-1963, B31.l.0-
1967, and B31.2-1968. 

'iv) Smelt- dissolving tanks shall be 
covered and the cover kept closed, except 
when samples are being taken. 

(v) Smelt tanks shall be provided 
with vent stacks and explosion doors, in 
accordance with American National 
Standard Z9.l-1951. 

(19) Blow lines. (1) Each digester 
should have two independent "gas-off" 
lines and a reducing valve in the high
pressure steam line with a safety valve 
between the digester and the reducin g 
\·alve. Two gas-off lines are recommended 
so that if one plugs with pulp, the other 
may be used, and the hazard of un
plugging with the digester under pres
sure overcome. With the installation of 
a reducing valve and a safety valve It ls 
improbable that pressure v.111 exceed the 
maximum allowable working pressure of 
the digester. 

<ti> Where the blow-off lines from sev
eral digesters lead into one pipe, the 
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handles of all cocks should be set uni
formly, or some equivalent arrangement 
shou_ld be provided so that a man can 
see at a glance whether all cocks are set 
right or not. If vah"'s instead of cocks are 
provided, a type with a rising spindle 
should be used. 

cup When blow lines from more than 
one digester lead into one pipe, the cock 
or valve of the blow line from the tank 
being inspected or repaired shall be 
locked or tagged out, or the line shall be 
disconnected and blocked off. 

(20) Furnace room. Exhaust ventila
tion shall be provided where niter cake 
is fed into a rotary furnace and shall be 
so designed and maintained as to keep 
the concentration of hydrogen sulfide 
gas below the parts per million listed in 
§ 1910.1000. 

(21) Jnspection and repair of tanks. 
All piping leading to tanks shall be • 
blanked off or valved and locked or 
tagged. Any lines to sewers shall be 
blanked off to protect workers from air 
contaminants. 

(22> Welding. Welding on blow tanks, 
accumulator tanks, or any other vessels 
where turpentine vapor or other com
bustible vapor could gather shall be done 
only after the vessel has been com
pletely purged of fumes. Fresh B1r shall 
be supplied workers inside of vessels. 

(23) Turpentine systems and storage 
tanks. Nonsparking tools and ground 
hore shall be used when pumping out the 
tank. The tank shall be surrounded by a 
berm or moat. 

(h) IJleaching-U) Bleaching engines. 
Bleaching engines, except the Bellmer 
type, shall be completely covered on the 
top, with the exception of one small open
ing large enough to allow filling but too 
small to admit a man. This opening 
should be covered by a door and guarded 
with standard guardrail and toeboacds. 
Platforms leading from one engine to 
another shall have standard guardrails, 
in accordance with American National 
Standard Al2.1-1967. 

(2) Bleach mixing rooms. (1) The 
room in which the bleach powder t. 
mixed shall be provided with adequate 
exhaust ventilation, located at the floor 
level, in accordance with American Na
tional Standard Z9.l-195l. 

(iP Chlorine gas shall be carried away 
from the work place and breathing area 
by an exhaust system. The gas shall be 
rendered neutral or harmless before be
ing discharged into the atmosphere. The 
requirements of American Natlon;:1! 
Standard Z9.2-1960 shall apply to this 
subdivision. 

CW) Gas masks shall be provided for 
emergency use, in accordance with Amer
ican National Standards Kl3.l-1967 
ancl ZSS.2-1969. 

<lv> For emergency and rescue work, 
independen t self-contained oxygen 
masks or supplied air equJpment shall be 
provided. <See American National Stand
ards ZSS.2-1969.) 

(3) Liquid chlorine. <D Tanks of liq
uid chlorine shall be stored in an ade
quately ventilated unoccupied room, 
where their possible leo.kage cannot 
affect workers. 

(ll) Gas masks capable of at.a ~ e 
chlorine shall be suppUed, conl'D 
placed, and regularly 1nspected, !'O 
workers who may be exposed t.o di I fie! 
gas shall be instructed in their -. ct 1 

(W> Por emergency and reaeua 1 Ii; 
independent self-contained OX11'9< 
masks or supplied air equipment a 
provided. 

(iv) At least two exits, remole lll~a: 
each other, shall be provided f1I ftt«i 
rooms in which chlorine 1s stored. lb!: 

<v> Spur tracks upon which tlllt ll':lld 
containing chlorine and caustic ant 
ted and connected to pipellnel lbl 
protected by means of a derail ID I &etO 
of the cars. Blue fl.a.g policy llhoal f lb!! 1 

invoked, in accorctance with panr I t 
<c> (9) of this section. I ?/bt.r, 

(vi) All chlorine, caustic, and , 1 
lines shall be marked for p~tlve It • !!:1. 
ffcatlon, in accordance with AIDII I :&i 
National Standard A13.l-1967. •it t 

(4) Bagged. or drummed ehtlll r-:lll 
Bagged or drummed cbemlcala nc d 
efflclent handling to prevent damage I 
spillage. Certain oxidizing ebemicall a !::r~ 
in bleaching pulp and also in some• fo: 
tlzing work require added precul 
for safety in stora.ge and bandllll .!;j 
st.orage, these chemicals must be to r lltUri 
from combustible materials and o N 
chemicals with which they wlll n 
such as acids. They must also be I 
dry, clean and uncontamlnat.ed. 

•:, I 

<l> Mechantcal pulp proces,-111, llillt 
grinders. (1) Water wheels di.reCIIY, 1 1-
nected to pulp grinders shall be JJl'Of 111 
with speed governors llmitinl t111 
r1pheral speed of the grinder to tbll • 
ommended by the manufacturer. 11 n;~ 

(ti) Doors of pocket gi-tnders ahJ1 4~ 
arranged so as to keep them from dtJ 
accidentally. 

(2) Butting saws. Hood gUardl • 
be provided on butting saws, In aaDl 
ance with American National Stand 
01.1-1954 <reaffirmed 1961>. 

(3) Floors and platforms. '!be tt"1 
menc;s of paragraph <b> <3> o! thls-' d :d A 
shall apply. lil« 

(4) Personal protection. Pe1&IIII Or\ 
posed to falling material shall wear• I.!~ 
head, foot, and shin protect!~-~ r tt;, 

1 
ment, in accordance with - ~I 
National Standards Z87.l-1968, fJL L",j 
1969. Z89.l-1969. and Z41.t-t91T . .) '1be 

' ltrk 
CJ> Stock preparation - 111 l'i ltl.1111 

shredders. <l> cutting beads &haD • Iha: 
completely enclosed except tor an • t ~ 
ing at the feed side sufllclent to 'ie: :&b:, 
only entry of stock. The encloo;ure lflll" 
be bolted or locked in place. 'Ibe d 11\!r 
sure shall be of solid material or • I ~ 
mesh or other openings not excee4 ) All 1 one-half inch. -_ ln 

(11> Either a slanting feed table• 1 it.s outer edge not less than 36 lnChd It! 
the cutting head or an automatic tee' 1 r ' 
device shall be provided. L,...a. .(~I 

CW) Repairs for cleaning of - ~, 
shall be done only when the sr:t: .. ~ 
shutdown and control devices MIIII l~~'il 

Ctv> All pawer-drlven mec; ~ 1 
shall be guarded in aooordallC' ~ In 
paragraph Cb) < 1) of this sectton. 1 tl u 
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lp convei,ors. Pulp conveyors 
veyor drive belts and pulleys 
fully enclosed, or if open and 
feet of the floor, shall be con
md guarded in accordance with 
l National Standard B20.l -, 

,ors, steps, and platf.orms. The 
ents of paragraph <b) <3> of 
on shall apply. 
aters. (i) Beater rolls shall be 
with covers. 
Jard rails 42 inches high shall 
:ied around beaters where tub 
less than 42 inches from the 

accordance with paragraph· <b> 
bJs section and American Na
andard A12.l-1967. 

ill Then cleaning, inspecting, or 

I ,rk requires that persons enter 
?rs, all control devices shall be 
· tagged out, in accordance with 
h \bl <4> of this section. 
rhen beaters are fed from floor 
.e chute opening, if less than 42 
on. the floor. shall be provided 
omplete rail or other enclosure. 
; for manual feeding shall be 
only for entry of stock and shall 

ded with at least two perma
~cured crossrails, in accordance 
1 National Standard Al2.l-

hen beaters are fed manually 
floor above, conveniently located 
cy stop devices should be pro-

• the top level. 
'loors around beaters shall be 

with sufficient drainage to re
,,_ .stes. 

• ulpers. <D All pulpers having the 
lny other opening of vessel less 
inches from the floor or work 

411 1 shall have such openings 
~ by railed or other enclosures. 

1ual charging, openings shall be 
!llll t only to permit the entry of 
"ltll ,d shall be provided with at least 

manently secured crossralls, in 
• nee with American National 

d A12.1-1967. 
■ Vhen cleaning, Inspecting, or 

ork requires that persons enter 
>ers, they shall be equipped with 
•elt and lifeline, and one person 
stationed outside at a. position to 
and assist in case of emergency. 
When cleaning, inspecting, or 

he ork requires that persons enter 
•• all steam, water, or other control * shall be locked or tagged out. 

<Ui> When cleaning, inspecting, or 
other work requires that persons enter 
stock chests, they shall be provided with 
a. low-voltage extemion light. 

be installed in front of the first dryer 
in each section in accordance wil.h para
graph <b) (1) of this section. 

(11> Steam and hot-water pipes. All 
exposed steam and hot-water pipes 

<k> Machine room-(1> Emeruenc11 within 7 feet of the floor or working 
stoPS. Pa.per machines shall be equipped platform or within 15 inches measured 
with devices that will stop the ma.chine horizontally from stairways, ramps, or 
quickly in an emergency. The devices fixed ladders shall be covered with an in
shall consist of push buttons for eleetrlc sulating material, or guarded in such 
motive POwer <or electrically operated manner as to prevent contact. 
engine stops) , pull cords connected di- < 12) DrJJer gears. Dryer gears shall be 
rectl:v to the prime mover, control guarded excepting where the ollers' 
clutches, or other devices, interlocked walkway 1s removed out of reach of the 
with adequate braking action. The de- gears' nips and spokes and hot pipes in 
vices shall be tested periodioally by mak- accordance with American National 
ing use of them when stopping the ma- Standard B15.1-1953 (reaffirmed 1958). 
chine and shall be so located t.bat any < 13) Broke hole. {1) A guardrail shall 
person working on the n1achlne can be provided at broke holes In accord
quickly disconnect the machine from the ance with America11 National Standard 
source of power in case of emergency. Al2.l-1967. 

{2) Drives. (i) All drives, pulleys, CU) Where pulpers are located directly 
couplings, and shafts on equipment re- below tbe broke hole on a paper mach.ine 
quiring service while operating shall have and where the broke hole opening 1s 
standard guards in accordance with large enough to permit a worker to fall 
paragraph (b) <l) of this section. through, any employee pushing broke 

<U> All drives shall be provided with down the hole shall wear a safety belt 
lockout devices at the power switch ettached to a safety belt line. The safe,y 
which interrupts the flow of current to b~lt line shall be fastened 1n ,uch a. man
the unit. ner that it 1s impossible for the person 

(Ui) All ends of rotating shafts in- to fall into the pulper. 
eluding dryer drum shafts shall be com- <11D An alarm bell or a flashing light 
pletely guarded. shall be actuated before dropping mate-

(iv) All accessible disengaged doctor rial through the broke bole. 
blades should be covered. {14) Feeder belt. A feeder belt or other 

<v> All exposed shafts shall be effective device shall be provided for 
guarded. Crossovers shall be provided. starting paper through the calendar 

(vi) OU cups and grease fittings shall stack. 
be placed In a. safe area remote from nip (15) Steps. Steps or ladders of uniform 
and heat hazards. rise and tread with nonslip surfnces shall 

(3) pro t e c ti v e equipment. Face be provided at each calendar stack. 
shields, aprons, and rubber gloves shall Handrails and band grips shall be pro
be provided for workmen handling acids vided at each calendar stack in accord
in accordance with para.graphs Cb) (2) ance with American National Standard 
and (d) Cl) of this section. Al2.l-1967. 

(4) Walkways. Steps and footwalks {16) Grounding, All calendar stacks 
along the fourdrinier and press section and spreader bars· shall be grc,unded as 
shall have nonslip surfacing and be protection against shock induced by 
complete with standard handrails, when static electricity in accordance with the 
practical, in accordance with paragraph requirements of§ 1910.314. 
{b) (3) of this section. {17) Sole plates. All exposed sole 

(5) Floor openings. All flush floor plates between dryers, calenders, reels, 
openings in the bottom of the wire pit and rewinders shall have a nonskid 
should be guarded with a barrier-type surface. 
guard. (18) Nip points. The hazard or the nip 

(6) Steps. Steps of uniform rise and points on all ca.lender rolls shall be ellm
tread with nonslip surfaces shall be pro- mated or minimized by means of nn 
vided at each pre,;s in accordance with effective barrier device, or by feeding 
American National Standard Al2.l- the paper into the rolls by means of a 
1967. rope carrier, air jets, or hand feeding 

41 langing and tagging of pipe lines 

J table in place ot closed and locked 
ld valves. Blank flanging of steam 

, ter lines shall be acceptable in 
• valve locks. 

(7) Plank walkways. A removable devices. Nips where paper is not being 
plank shall be provided a.long each press, fed into the calender should be protected 
with standard guardrails installed. The by barriers. Adequate nip warning signs 
planks shall have nonslip surfaces in should be used at all nip points that can
accordance with paragraph {b) (3) of not be guarded pbyslcally. 
this section. <19) Platforms. Ci> A nonslip walkway 

·• \11 power mechanisms shall be 

i l in accordance with American 
J Standard B15.1-1953 <re-
11958). 

Ml :tock chests. {i) All control de
• ,an be locked or tagged out when 

I enter stock chests, in accordance 
1 ragraph {b) (4) of this section. 
<II \.11 power mechanisms shall be 

ua 1 in accordance with paragraph 
of this section. 

(8) Drl/er lubrication. U a gear bear- with standard handrail should be pro-
ing must be oiled while the machine 1s in vided on both sides of the stacks, in ac
operation, an automatic oWng device to cordance with the Amerlcan National 
protect the oiler shall be provided, or oil Standard Al2.l-1967. 
cups and grease fittings shall be placed <H> A nonslip platform should also be 
along the walkways out of reach of hot provided at the top of the cale:ider 
pipes and dzyer gears. stack if access to that area 1s required 

{9) Levers. All levers carrying weights tor changing rolls. 
shall be constructed so that weights will {20> Scrapers. Alloy steel scrapers 
not slip or fall off. with pullthrough blndes app1·oximate1Y 3 

{10) First dT11er. Either a. permanent by 5 inches in size shall be used to re
guardrail or apron guard or both shall move "scabs" from calender rolls. 
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(21) nzumfnatum. Permanent llghtlng 
shall be mstalled 1n all areas where em
ployees are requl.red to make rnacblne 
adjustment., and sheet transfers 1n ac
cordance with the American National 
Standard All.1-1965 <R 1970). 

(22) Control panels. Floor stand 
panels should be protected from being 
hit by moving equipment. All control 
panel handles anti buttons shall be pro
tected from accidental contact. 

(23)-Rcvokcd 
(24) Lffting reels. (l) The reels shall 

stop rotating berore being lifted from 
ooa.rings. 

<U> All lifting equipment <clamps, 
cables, and slings) shall be maintained 
in a safe condition and inspected 
regularly. 

<Ui> Reel shafts with square block 
ends shall be guarded. 

(25) Feeder belts. Feeder belts. car 
rier ropes, alr carriage, or ot~er equally 
effective means shall be provided for 
starting paper into the ni:> or drum-type 
reels. 

(26) Inrunntng nip. (1) Where the 
nipping points of all drum winders and 
rewinders Is on the operator's side, it 
shall be guarded by barrier guards 1nte1·
locked with the drlve mechanism. 

(ii) A zero speed switch should be in
stalled to prevent the guard from being 
raised while the roll ls turning. 

(27) Core collars. Set screws for se
cu.rlng core collars to winding and un
v.'inding shafts shall not protrude above 
the face or the collar. All edges or the 
collar with which an operator's hand 
comes in contact shall be beveled to re
move all sharp corners. 

( 28) Slitter knives . Slitter knives shall 
be guarded so as to prevent accidental 
contact. Carriers shall be provided and 
used for transportat!on of slitter knives. 

(29) Winder shaft. All shafts should 
be equipped with a winder collar guide. 
The winder shall have a guide re.ll to 
align the shaft for easy entrance into 
the opened rewind shaft bearlng hous
lngs. If the winder Is large and the re
wind shafts are too heavy for manual 
1nsertlon, powered rewind shaft lnJectors 
should be employed. 

(30) Core shaft. When the core shaft 
weighs in excess of the safe standard, a 
mechanical device such as a dolly shall 
be provided for carrying all or part of 
the weight when it is betng removed 
from the set of paper and placed in the 
dresstng brackets on the winder. rn the 
event that the force required tc extract 
the shaft from the cores 1s exce56ive, 
even though the weight or the shaft Is 
being supported, a powered shaft puller 
should be employed to relieve the oper
ator or physical strain. 

(31) Winder area. A nooskld surface 
shall be provided in the front vicinity of 
the winder to prevent accidental slipping. 

(32) Radiation. Special standards re
garcUng the use of radiation equipment 
shall be posted and foUowed as requtred 
by § 1910.96. 

( I) Finishing room-Cl) Cleaning 
rolls. Rolls shall be cleaned only on the 
outrunning side. 
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(2) Emergcn1,,1 st<>ps. Elect1·icaUy or 
manually operated Quick power discon
necting devices, interlocked with braking 
action, shall be provided on all operating 
3ldes of the machine within easy rench 
of all employees. These devices shall be 
tested by making use of them when stop
ping the machine. 

(3> Core collars. The requirements of 
paragraph <k> (27) of this section and 
the Amerlcan National Standard B15 
1953 <reamrmed 1958) shall apply. 

(4) Elevators. These shall be accord
ance with American National Standard 
A17.l-1965. 

(5) Control panels. The requirements 
of paragraph (k ) (22) of this section shall 
apvly. 

<6> Guillotine-t11pe cutters. <l> Each 
gutltctlne-type cutter shall be equipped 
with a control which requires the opera
tor and bis helper, 1f any, to use both 
hands to engage thP. clutch. 

<11> Each guillotine-type cutter shall 
be equipped with a nonrepeat device. 

H!l> Carriers shall be provided and 
used for transportation of guillotine-type 
cutter knives. 

<7> Rotary cutter. (1) On single-knife 
machines a guard shall be provided at a 
point of contact to the knife. 

<U> On duplex cutters the protection 
required for single-knife machines shall 
be provided for the first knife, and a hood 
shall be provided for the second knife. 

CUD Safe access shall be provided to 
the knives of a rotary cutter by mean.s 
of catwalks with nonslip surfaces, rail
ings, and toeboards in accordance with 
paragraph Cb> (3) of this section. 

(iv> A guard shall be provided for the 
spreader or squeeze roll at the nip side 
on sheet cutters. 

<v> Electrically or manually operated 
quick power disconnecting devices with 
adequate braking action shall be pro
vided on all operating sides of the ma
chine withln easy reach of all operators. 

(vD The outside slitters shall be 
guarded. • 

( 8 ) Platers. ( 1) A guard shall be ar
ranged across the face of the rolls to 
serve a.s a warning that the operator's 
hand ls approaching the danger zone. 

<U> A Quick power disconnecting de
vice shall be 1nstalled on each machlne 
witbln easy reai:h of the operator. 

(9> Finishing room rewtnders. (l) Tbe 
nipping points of all drum winders and 
rewinders located on the operator's side 
shall be guarded by either automatic or 
manually operated barrier guards of suf
ficient height to protect fully anyone 
working around them. The barrier guard 
shall be interlocked with the drive mech
anism to prevent operating above Jog 
speed without the guard in place. 

A zero speed switch should be installed 
to prevent the guard from being raised 
while the roll is turning. 

CU> A nonskid surface shall be pro
vided in front of the rewinder to prevmt 
an employee from slipping 1n accordance 
with paragraph Cb) (3) of this section. 

( ill) MechanJcal lifting devices shall 
be provided for placing and removtns 
rolls from the machine. 

00) Control panels. The req1IU'!IDe' 
of paragraph <k> (22) of this secll 
apply. 

(11 > Roll-t11pe embosser. The 11Q1111 
point located on the operator's side 
be guarded by either automaUcorllD 
ally operated barrier guards la~ 
with the drive. 

(12) Sorting and counting ~ 
Tables shall be smooth and fm 
splinters, with edges and CGIIE' 
rounded. 

<ll> Paddles shall be smooth w 
from splinters. 

03) Roll splitters. The nip pdm 
cutter knife shell be guarded bJ e; 
automat.lc or manually operated bur! 
guards. islli 

<m> Materials handling-(!) H Ip,, 
truclcs. No person shall be perm1UM ~•OT 
ride on a powered hand truck unls i.is 
is so designed by the manufactwtr • 1 

limit switch shall be on ~ tilt 
handle-30 degrees each wa}" from, II 
degree angle up and down. tau, 

<2> Power truck$. Power tn,,b 
comply with American National 
ard B56.l-1969. Adequate ven 
shall be provided and the truck! P 
maintained, so that dangcro111 • 
centrations of carbon monoxide caaf 
be generated, especially 1n wareh~ 
other isolated areas of a plant. 

<3> Cartons. The carton-st! 
machine shall be guarded to prennt 
operator from coming in contaet 
the stitching head. 

<4) Banding of skids, cart0111. 
etc. Banders and helpers shall 'ffll 
protection equipment in accordanct 
paragraph <b> (2) of this section. 

<5) Unloading cars or trvcb 
Where steel bands or wires are Wfd 
boxcars or trucks, all loaders and ht 
shall wear eye protect.Ion 1n accor 
with paragraph <b> (2> of this sec 

<U> The construction and Wt 
bridge or dock plates shall conform 
the requtrement.s of American Na 
Standflrd B56.l-1969. 

<W> Flag signals, deralls, or 
protective devices shall be u.-.ed to 
tect men duriltg switching optr 
The blue flag policy shall be invote4 
cording to paragraph (c) (9) d i oi 
sectiou. 

<n> Effective dates. (1) The P~ 
ef this D 1910.261 shall become"" .... 
on August 27, 1971, except as prol'ldldof 111 ~ 
the rema1n1ng subparagrapbs tn 
Par&.gl'8,Pa .P 

<2) The following provisions,!' 1' 
become effective on February 15, '"' 
f 11>10.261 (6) (3), (b) (6), (t) (2) 11,), (I 

(g) (1) (Iv), (g) (11) (I), (J) (5) (I') 
( 12). (II:) (32), and (m) (2). 

<3> Notwithstanding a.nythlni ID h 
paragraph Cl>, (2), or (4) of tlll.s ~ ii 
graph, a,ny provision 1n any other~ 
graph of this section which CODtall" 
itself a specific effective date or 
limitation shall become eff'ectirt OIi 
date or shall apply in accordance 
such llmit.a.tion. _ _,, 

<4> Notwithstanding sub~~.., , 
Cl) of this paragraph, if any st.an 
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f'E •art 50-204, other than a na
' .sensus standard incorJ>Orated 

t'lt 1ce in § 50-204.2(a) <D, is or 
ne ,pplicable at any time to any 

JP. nt and place of employment, by 
• ,he Walsh-Healey Public Con
' or the Service Contract Act of 

•12 .e National Foundation on Arts 
fW mities Act of 1965, any corre:. 
: ia istablished Federal standard in 

I 1.261 which 1s derived from 41 
!-'II 50-204 sha.11 also become etfec

l>III hall be applice.ble to such emn• and place of employment, on 
II.lit late. 

' : Textilett. 
•lication requirements-U> 

ic n. The requirements of this 
lr textile safety apply to the 

'!>~ \Sta.llation, processes, opera
.., maiiltena.nr.e of textile ma-

1uipment, and other plant f&
a.11 plants engaged in the 

~ ire and processing of textiles, 
~ ,SP. processes used exclusively 

nufa.cture of synthetic fibers. 
" 'ldards incorporated by refer

:-il dards covering issues of occu-
1 afety and health whlch are of 

1 .I. plication without regard to any 
~ 1dustry are incorporated by 
,., m paragraphs of this section 

.i applicable to textiles. All such 
:i shall be construed according 

C' es of construction set out 1n 
0 ~ 

J •nitions applicable to this sec
. I Belt shifter. A "belt shifter" 
l e for mechanically shifting a 

JIJ lne pulley to another. 
I: shifter lock. A "belt shifter 

device for Positively locking 
>e ifter in position while the ma
' lJ topped and the belt ls idling 
f' J ~e pulleys. 

:mder. A "calender" in essence 
ne a set of heavy rollers mounted 
1.1 I side frames and arranged to 

<' a between them. Calenders may 
: ii to ten rollers, or bowls, some 

' ;J ilD be heated. 
Al 1ossing calender. An "emboss

·.ue er" 1s a calender with two or 
re . one of which is engraved for 

u• • figured effects of v:>.rious kinds 
f; 

1 C! .s <drying) . Drying "cans" are 
' · 1 indrical drums mot•nted in a 

JC 1ey can rotate. They are heated 
\e I and are used to dry fabrics or 
\.$ 9asses around the perimeter of 

~ boniztng. "Carbonizing" means 
·a ng of vegetable matter such as 

A \.WS, etc., from wool by treat-
1 acid, followed by heat. The 

11"1 matter is reduced to a carbon
ft , hich may be removed by dust
> & king. 
1 C cl. A "card" machine consists 
l .41 ·s of various sizes-and in cer-

(lf s flats--covered with card 
J.1 0.11 ind set in relation to each 
' r hat fibers in staple form may 
r-a.1 ed into individual relationship. 

of the cylinders and their di-

rection of rotation vanes. The finished 
produc~ is delivered as a sliver. Cards of 
dltrercnt types are: The revolving ftai; 
card, the roller-and-clearer card, etc. 

<8> Card clothing. "Card clothing" is 
the material with which many of the 
surfaces of a card are covered; e.g., the 
cylinder, doff er, etc. It consists of a thick 
foundation material, usua.lly made of 
textile fabrics, through which are pressed 
many fine, closely spaced, specially bent 
wires. 

<9> Comber. A "comber" 1s a machine 
for combing fibers of cotton, wool, etc. 
The essential parts are a device for feed
ing forward a fringe of fibers at regular 
intervals and an a.rr~ement of combs 
or pins which, at the right time, pass 
through the !ringe. All tangled fibers, 
short fibers, and neps are removed and 
the long fibers are laid parallel. 

<10) Combing machinery. "Co1nb\ng 
machinery" is a general classiflcatio11, 
including combers, silver lap machines, 
ribbon lap machines, and glll boxes, but 
excluding cards. 

Ul) Cutter (rotary staple>. A rotary 
staple "cutter" is a machine consisting of 
one or more rotarY blades used for the 
purpose of cutting textile fibers Into 
~taple lengths. 

02) Exposed to contact. "Exposed to 
contact" shall 1nean that the location of 
an object. material, nip point, or point 
of operation is such that a person 1s liable 
to come in contact with It in his normal 
course of employment. 

< 13) Garnett machine. A "Garnett ma
chine" means any of a number of types 
or machines for opening hard twisted 
waste of wool, cotton, silk, etc. Essen
tially, such machines consist of a llck
erin; one or more cylinders, each having 
a complement worker and stripper rolls; 
and a fancy roll and dotrer. The action of 
such machines is somewhat like that of 
a wool card, but it is much more severe in 
that the various rolls are covered with 
garnett wire u1stead ot card clothing. 

(14) Gill box. A "gW box" is a machine 
used in the worsted system of manufac
turing yams. Its function is to arrange 
the fibers in parallel order. Essentially, 
it consists of a pair of feed rolls and a 
series of followers where the followers 
move at a faster surface speed and per
forn1 a combing action. 

<15) Interlock. An "Interlock" is a de
vice that operates to prevent the opera
tion of machine while the cover or door 
of the machine is open or unlocked, and 
which will also hold the cover or door 
closed and locked while the machine l.s 
in motion. 

06> J1g Cdve>. A dye "Jlg" 1s a ma
chine ror dye1n:: piece goods. The cloth, 
at full width, passes from a roller 
through the dye liquor in an open vat 
and ls then wound on another roller. The 
operation is repeated until the desired 
shade is obtained. 

07) Kier. A "kier" is a large metal vat, 
ustmlly a pressure type, ln which fabrics 
may be bolled out, bleached, etc. 

<18) Lapper <ribbon>. A ribbon "lap
per" ls a machine u.sed to prepare laps 
for feeding a cotton comb; its purpose 
is to provide a unlfoim lap In which the 

fibers have been strairhtened as much as 
possible. 

(19) La;,per <Sliver>. A ~liver "lapper" 
is a machine in which a nwnbel' of paral
lel card slivers are drafted slightly, laid 
side by side in a compact sheet, and 
wound into a cylindrical package. 

<20) Loom. A "loom" is a machine for 
effecting the interlacing of two series of 
yarns crossing one another at right 
angles. 'The warp yarPs are wound on a 
warp beam and pass Uirough heddies and 
reed. The filling ls shot across in a shuttle 
and settled 1n place by reed and lay, and 
the fabric is wound on a cloth beam. 

(21) Mangle (starch>. A ''starch man
gle" ls a mangle that 1s used speclftcally 
for starchinir cotton goods. It commonly 

consists ot two large rolls and a sha.llow 
open vat with several immersion rolls. 
The vat contains the starch solution. 

(22) Mangle <water>. A "water man
gle" is a calend~r having two or more 
rolls used for squeezing wat.er from fab
rics before drying. Water mangles also 
may be used 1n other ways during the 
finishing of various fabrics. 

(23> Mule. A "mule" is a type of spin
ning frame having a head stock and a 
carriage as its two main sections. The 
head stock ls stationary. The carriage 1s 
movable and it carries the spindles which 
draft and spin the roving into the yam. 
The carriage extends over the whole 
width of the machine and moves sl?wly 
toward and away from the head stock 
during the 11pinnlng operation. 

<24> Nip. "Nip" shall mean the point 
of contact between two in-running rolls. 

(25) Openers and pickers. "Openers 
and pickers" means a general classifi
cation which includes breaker pir.kers, 
intermediate pickers, finisher pickers, 
single process pickers, multiple process 
pickers, wlllow machines, card and picker 
waste cleaners, thread extractors, shred
ding machines, roving waste openers, 
shoddy picke1·s, bale breakers, feeders, 
vertical openers, lattice cleaners, hori
zontal cleaners, and any similar machin
ery equipped with either cylinders, screen 
section, calender section, rolls, or beaters 
used for the preparation of stock for 
further processing. 

(26) PtJddler. A "paddler" consists of 
a trough for a solution and two or me,,.,, 
squeeze rolls between which cloth passes 
after being passed through a mordant or 
dye bath. 

(27) Point of operation. "Point of op
eration" shall mean that part of the ma
chine where the work of cutting, shear
ing, squeezing, drawing, or manipulat
ing the stock 1n any other way is done. 

(28) Printing machine <roller type>. 
A "roller printing machine" is a machine 
consisting of a large central cylinder, or 
pressure bowl, around the lower part of 
the perimeter of which is placed a series 
of engraved color rollers (each having a 
color trough), a furnisher roller, dootor 
blades, etc. The machine is used for 
printing fabrics. 

(29) Ranges <bleaching continuous>. 
"Continuous blea.chlng ranges" are of 
several types and may be made for cloth 
in rope or open-width form. The gOOd.S, 
after wetting out, pass through a squee-re 
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roll Into a saturator containing a solu
tion ot caustic soda and then to an en
closed J-box. AV-shaped arrangement Is 
attached to the front part of the J-box 
for unlform and rapid saturation of the 
cloth with s team before It Is packed down 
in the J-box. The cloth, in a single strand 
rope form, passes over a guide roll down 
the first arm of the "V" and up the sec
ond. Steam Is injected into the "V" at 
the upper end of the second ann so that 
the cloth Is rapidly saturated with steam 
at this Point. The J-box capa.clty ls such 
that cloth will remain hot for a sufficient 
tune to complete the scouring action. It 
then passes a series of washers with a 
squeeze roll in between. The cloth then 
passes through a second set of saturator. 
J-box, and washer, where It Is treated 
with the peroYJde solution. By slight 
modlftcation of the form of the unit. the 
same process can be applled to open
w1dt.b cloth. 

C30> Range <mercerizing> . A "mer
cerizing range" consists generally ot a 
3-bowl mangle, a tenter frame, and a 
number of boxes tor washing and scour
ing. The whole setup 1s In a straight line 
and all parts operate continuously. The 
combination is used to saturate the cloth 
with sodlwn hydroxide. stretch It while 
saturated, and washing out most of the 
ei.usttc before releasing tension. 

(31> SanfOTizing machine. A "sanfor
izlng ma.chine" ls a ma.chine consisting 
of a large steam-heated cylinder, an end
less, thick, woolen felt blanket which is 
in clo«e contact with the cylinder tor 
most of its perimeter, and an electrically 
heated shoe which presses the cloth 
against the blanket while the latter Is In 
a stretched condition as it curves around 
feed-in roll. 

(32) Shearing 111<1chine. A "shearing 
machine" is a machine used in sheartne 
cloth. Cut'1ng act1on is provided by a 
number of steel blades spirally mounted 
on a roller. 'nle roller rotates in close 
contact with a fixed ledger blade. There 
may be from one to sJx such rollers on a 
machine. 

(33) Singeing machine. A "singeing 
machine" Is a machine used particularly 
with cotton; it comprises ot a hea.ood 
roller, plate, or an open gas flame. The 
material Is rapidly passed over the roller 
or the plate or through the open gas 
tlame to remove, fuzz or ha1r1ness on 
yarn or cloth by burning. 

(34) Suuher. A "slasher" 1s a machine 
used for applying a size mJJtture to warp 
yarns. Essentially, it consists or a stand 
tor holding section beams, a size box, one 
or more cyllndrtcal dryers or an encl06ed 
hot air dryer, and a bea.ml.ng end tor 
findJng the yarn on the loom bea.m.s. 

(35) Solvent <fnduatrlal OTgantc>. " In
dustrial organic solvent•· means any or
gan.l.c volatile liquid or compaund, or any 
combination of these substances which 
are used to dissolve or suspend a nonvola
tile or slightly volatile substance tor In
dustrial utillzatlon. It shall ~ apply t.o 
such substances when used a.s detergents 
or clea.nslng agents. It shall not apply to 
petroleum products when such products 
are USed as fuel. 
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(36) Tenter fra~. A " tenter frame'' 
Ls a machine tor ~ cloth under ten
sion. It essenti&lly constats of a pair of 
endless travellng cbalns fitted with clips 
of fine pins and ca.rrted on tracka. The 
cloth Ls ftnnly held at the selvages by the 
two chains wh1ch diverge as they move 
forward so that the cloth Ls brought to 
the desired width. 

(37> Warper. A "warper" ts any 
machine for prel>&l"in&' and arranglne 
the yaro.s intended for the warp of a 
fabric, speciftcall.y, a beam warper. 

<c> General ,atetv requ.tremenu-Cl> 
Mean., of 1to,,pfnq machfna. Every tex
tile machine aball be provided with in
dividual mecb&DICAII or electrical me&Da 
for stoWln& 8'UCh machines. On ma.
ahinea driven b7 belta and shafting, a 
locldna--tn>e ab1tter or an equlTalmi pos
lttYe device abaD be used. On opentiom 
where lnjucy, to the operator might re
sult 1t motors were to restart after p0wer 
failures, provision shall be made lo pre
vent m.achlnes from automatically re
starting upon restoration ot Power. 

(2) Handles. Stopptns and starting 
handles shall be designed to the proper 
length t.o prevent the worker's hand or 
fingers from strUdng against any re
volving part, gear guard, or any other 
part of the machine. 

(3) MachfM guarding. Mectlanlcal 
power-transmission ~ulpment shall be 
gUarded In conformity with § 1910.219. 

(4) Housekeeping. Aisles and working 
spaces shall be kept In good 01·der, clean 
and tree of obstructions in : ccordance 
with requirements of § 1310.141. 

(5) Inspection and maintenance. All 
gUards and other safety devices, Includ
ing starting and stopping devices. sha1l 
be properly rnafotlwled. 

(6) Lfglitfng. Llght.lng shall conform 
to American National Standard All.1-
1966. 

(7) Identtftcation of piping 81/SieTM. 
Identification of piping systems shall 
conform to American National Standard 
Al3.l-1956. 

<8> Id.entfftcatlon of ph11sfcal hazards. 
Identification of phystcal hazards shall 
be in accordance with the requirements 
ot § 1910.144. 

(9) Steam pipes. All pipes carrying 
steam or hot water for process or serv
icing machinery, when exposed to con
tact and located within seven feet of 
the floor or working platform shall be 
covered with a heat-Insulating materlal, 
or otherwise properly guarded. 

<d> Openers and ,:,fckers-<U Beater 
(1Uards. When any opening or picker 
machinery is equipped with a beater. 
such beater shall be provided with metal 
covera which Will prevent contact with 
the beater. Such covers shall be pro
Ylded with an Interlock which Will pre
vent the cover from beinr raised while 
the machine ta in motion and prevent 
the operation ot the machine while the 
cover la open. 

<2> Cleanout holes. Cleanout holes 
within reaching dlstance ot the fan or 
Picker beater shall have their covers se
curely fastened and they &hall not be 
opened while the machine Is 1n motion. 

Ce) Cotton cards-Cl> ,.-: a 
Cylinder and llckerins shall Ill • 
pletely protected and the dotrm .. 
be enclosed. 

U!) Enclosure fa,tcnings. 1be • 
surcs or covers sh.all be kept II • 
whl!e the machine ls In C>Pfrata. • 
cept when stripping or grlndJDI 

(3) Stripping rolls. On opera&IID 
ing for flat strtpplng:s which art 11111111 
to !all on the doffer cover, wbal 
lltri 11pings are removed by llllld. Ill 
dolier cover shall be kept clam 111111 

M!Curely fastened to prevent &bl C
i.ng of the cover wblle the macblllt i 
operation. When it bl!cornes .. IT 
clean the cards whl.le they are II• 
tlon, a long-handled brush or dial II 
shall be used. 

en Garnett macllfnes-CU Uetfi 
O'lrnett llckertn., shall be enelOllt 

<2> Fancy roll.f. Garnett f&DCJ nl 
i hall be enclosed by covers. n. ail 
be Installed in a way that teepa _. 
roll.a reasonably a~ble for l'tll.'!l
or adJwtment. 

(3 > Underside of m<U:11.lu. TIie _. 
.e\de or the gamett a)lall be ll1JIIIW • 
a screen mesh or other form ol mci-t 
to j)revent access. 

<g> Spinning mules-A su11111D 
!ender of metal or hardwood s11111 11 
Installed In front o! the curial:;~~ 
the fender to extend to ,.._~•,;i 

,nn 
!Or,, 
ajtlt 

lat 
'1bt 

!II 
,ab 
im 

I 

.J 

fourth inch or the rail. io 

<u> Slashers-<1> CVlbukr .,,,._ : 
<l> Reducing valves, safet, Dal•. 1o 
pres/$u. ~ gag~.~- 'R~ucln~ val~ •~ 
valves, and pressure gages shall _ 
to the ASME Pressure Vesael Codi."" 
tlon VIII, Unfired Pressure V_. Ill 

<U> vacuum relief valves. V~ 
Uet valves shall conform to tbl VIII 
Code for Pressure Vessels. ft':t,on 
Unfired PrMSure Vessels, 1988. 

<W> wver control. When aJeiMnd 
operated by control levers. Ulal.:: 
shall be connected to a borllCJll 1 or treadle located not more UIIII ~ 
Inches above the floor to caitrol 
operation from any point. ~ 

(lv) Pu.fhbtltton control. Iii 
operated by pwhbutton con&ral 11411 have stop and start buttons loce 
each end of the machine, al'ld add 
buttons located on both stdesdeli 
machine, at the size box and Ult' 
end-. It calender rolls are used. eddi 
buttons shall be provided at both 
of the machine at points near Ult 
except when slashers are eqwpped 
an enclosed dryer. ~ 

(v) Nip guards. All nip guards _., 
comply with the requtreme.-•s ~ 
paragraph (2l Clv) of this pa 

n, 

' n 
l . 
a 
a 

~o 
loc ,~ti 
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1111 inder enclosure. When en
• hoods are used over cylinder 

Is, such enclosures or hoods 
t,e :>,.1ded with an exhaust system 
• effectively prevent wet air and 

_ • 1 escaping into the workroom. 
pa11$iOn chambers. Slasher 

-s d cookers shall be provided 
" llSlon chambers in the covers, 

to prevent surging over. 
1-4 trol valves shall be so located 
·!• an be operated without expos
e rker to moving parts, hot sur-
a19 eam. 
a losecl hot air clryer-(D Lever 
,r.. hen slashers are operated by 
cl ers, these levers shall be con
d 1 L horizontal bar or treadle lo-

• more than 69 inches above 
ae o control the operation from 

I h-button control. Slashers 
"" >Y push-button control shall 
:a tart button at each end of the 
• nd stop buttons shall be lo-
• 10th sides of the mach.l..,es at 
al ;µaced not more than 6 feet 
• ,_ Inching buttons should be 

'• i\ ver enclosure. The dryer en-
'"9 ,all be provided w!th an ex
I e em whlch will effectively pre
~ air and steam from escaping 
,..,. orkroom. 

, guards. All nip guards shall 
.,. th Table &-1. 

TABLE R..-1 

GVAIID OPENINGS 

t1P. ln the guard or between the 
Ii worklng surface shall not be 

~ r l n the following; 
1 ,, opening Ma.ztmum 
r :• Ip point 10fdth. of opentng 

II 1 ½------------------ ¼ 
. l ·..o 2½---------------- 3/a 
~ l ..o 3½---------------- ½ 1' ;o 5½---------------- % 

~ ';() 6½---------------- ¾ 
I .o 7½---------------- '¼ 7' ;o 8½---------------- 1¼ 

Ill rurementa ln Table R..-1 are all ln 

,ansion chambers. Slasher 
t<i ,d cookers shall be provided 
e■ nsion chambers in the covers, 

r dll to prevent surgil::g over. Steam 
l'i( Ives shall be so located that 

be operated wl1,hout exposing 
~~., · to mi:-viug parts, hot surfaces, 
ll,!, 

1 irpers-O > Swiveled double-

Cj) Drawing frames, slubbers, rovfno 
parts, cotton combers, rlno spinmno 
t ram.es, twisters. Gear housing covers on 
all mstallations of drawing frames, slub
bers, roving frames, cotton combers, ring 
spinning frames, and twisters shall be 
equlpped with interlocks. 

(k J" G'1l box~-o , Pin guarcl. A 
g11ard shall be placed ahead of the feed 
end and shall be so designed that it Will 
prevent the worker's fingers from being 
caught in the pins of the intersecting 
fallers. 

(2) Nip guards. All nip guards shal! 
-comply with the requirements of para
graph Ch) <2> Civ) of this seetlon. 

<l> Heaey clrau, bozu, finishers, and 
speeders usecl fn worste4 dratofng-<1> 
Band pulley covers. Covers for band pul
leys shall be closed when the machine 
ts in motion. 

<2> Benches or workfno platforms. 
Branches or working platforms approx
imately 10 inches in height and 8 inches 
in width should be installed along the 
entire running length of the machine 
for the worker to stand on while creeling 
the machine. Such benches or platforms 
shall be covered with an abrasive or 
nonslip material. 

<m> Sliver and ribbon lappers <cot
ton>. Cover guard. An interlocking cover 
guard shall be installed over the large 
calendar drums and the lap spool, de
signed to prevent the operator from 
coming in contact with the nip. 

Cn > Looms-Cl> Shutt le guard. Each 
loom shall be equipped with a guard 
designed to min1mize the danger of the 
shuttle flying out of the shed. 

<2> Protection for loom fi,xer. Provi
sions shall be made so that every loom 
fixer can prevent the loom from being 
started while he is at work on the loom. 
This may be accomplished by means of 
a lock, the key to which is retained in 
the passession of the loom fixer, or by 
some other eliective means to prevent 
starting the loom. 

<o> Shearlno machines. All revolving 
blades on shearing machines shall be 
guarded so that the opening between 
the cloth surface and the bottom of the 
guard will not exceed three-eighths 
inch. 

<q> Kfers-Cl> Reducing valves, 
safety valves, and pressure gages. Re
ducing valves, safety valves, and pressure 
gages shall con.form to the ASME Code 
for Unfired Pressure Vesoel.S, Section 
VIII, Unfired/Pressure Vessels, 1968. 

<2> Kier valve protection. Each valve 
controlling the flow of steam, injurious 
gases, or liquids into a Ider shall be 
equipped with a chain, lock, and key, 
so that any worker who enters the Ider 
can lock the valve and retain the key in 
his possession. Any other method which 
will prevent steam, injurious gases, or 
liquids from entering the kier while the 
worker ls in it will be acceptable. 
· (r) Gray and whtte bins. On new in
stallations guard rails conforming to 
§ 1910.23 shall be provided where workers 
are required to plait by hand from the 
top of the bin so as to protect the worker 
from falling to a lower level. 

<s> Merceriztno ranoe (piece goods>
< 1) stopping devtces. A stopping device 
shall be provided at each end of the 
ms.chine. 

(2) Frame ends. A guard shall be in
stalled at each end of the frame between 
the in-running chain and the clip opener, 
to prevent the worker's fingers from be
ing caught. 

"'(3) Blangl8 and washers. The nip at 
the in-running rolls shall conform to 
§ 1910.264. 

Ct) Tenter frames-<l> Stopping de
vices. A stopping device shall be provided 
at each end of the ma.chine. 

<2> Frame ends. A guard shall be in
stalled at each end of the frame at the 
in-n,nning chain and clip opener. 

(3) Oil cups. 011 cups shall be safely 
located to permit easy access. 

<u> Ds,eing jigs-Cl> Stowtno de
vices. Each dye Jtg shall be equipped with 
Individual mecbantcal or electrical means 
for stopping the ma.chine. 

<2> Roll arms. Roll arms on Jigs shall 
be built to allow for extra large batches, 
and to prevent the center bar from being 
forced off, ca.using the batch to fall. 

cv> Padclers-Nip guards. All nip 
guards shall comply with the require
ments of paragraph Ch> (2) <iv> of this 
section. 

<w> Drvino cans-Cl> Pressure reduc
ing valves and pressure gages. Pressure 
reducing valves and pressure gages shall 
con.form to the ASM.E Code for Pressure 
Vessels, Section vm, 1968, Unfired Pres
sure Vessels. 

(2) Vacuum collapse. If cans are not 
designed to prevent VIMIUwn collapse, 
each can shall be equipped with one or 
more vacuum rehef valves with openings 
of sufficient size to prevent the coll-apse 

de r. Swiveled double-bar gates 
' la' ;nstalled on all warpers operat
lJ cess of 450 yards per minute. 
i I es shall be so interlocked that 

• 111 tne cannot be operated until the 
e ls the "closed position," except for 
t Iii .se of Inching or jogging. 
? · ised position. "Closed position" 
11 jJ ,n the.t the top bar of the gate 

<p> Continuow bleach ranoe (cotton 
and ras,on)-<1> J-boz protection. Each 
valve controlling the flow of steam, in
jurious gases, or liquids into a J-box shall 
be equipped with a chain, lock, and key, 
so that any worker who enters the J-box 
can lock the valve and retain the key 
in his possession. Any other method 
which will prevent st-Pam, injurious 
gasea, or liquids from entering the J-box 
while the worker 1s in it will be 
aeceptable. 

of the can if vacuum ooours. 
Cx> Flat-work iron.er-Cl) Feecl rolls. 

The feed rolls shall be guarded to con
form to § 1910.264. 

(2) Pressure rolls. Pressure rolls shall 
be covered or guarded to conform to 
§ 1910.264. 

ill b .t lea.st 42 inches from the floor 
v. oc 1g platform; and the lower bar 
al I at Jeast 21 inches from the 
o, a vorklng platform; and the gate 
1· 1 .ocated 15 inches from the ver

:> ti ~ent to the beam head. 

<2> Open-tof4th bleaching. The nip of 
..U in-ninnlng rolls on open-width 
bleaching macblne rolls shall be pro
tected with a guard to •prevent the 
worker from being caught .at the nip. 
The guard ahall ext.end across the entire 
length of the nip. 

<y> Extractors-Cl> Centrifugal e%
tractor-<1> Cover. Each extractor shall 
be equipped with a metal cover. 

CU> Interlocking device. Each extrac
tor shall be equipped with an interlock
ing device that will prevent the cover 
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from being opened while the basket 1s in 
motion, and also prevent the power op
eration of the basket while the cover ls 
open. 

(iii> Brakes. Each extractor shall be 
equipped with a mechanically or elec
trically operated brake to quickly stop 
the basket when the power driving the 
basket 1s shut off. 

(iv) Maximum allowable speed. Each 
centrifugal extractor shall be effectively 
secured in position on the floor or foun
dation so as to eliminate unnecessazy 
vibration, and should not be operated at 
a speed greater than the manufacturer's 
rating, which shall be stamped where 
easily visible in letters not less than one
q,aarter inch 1n height. The maximum 
allowable speed sh.all be given in revo
lutions per minute (rpm) . 

(2> Engine drum extractor--Over
speea govern-0r. Each engine individually 
driving an extractor shall be provid~d 
with an approved engine stop and speed 
limit governor. 

(3> Squeezer or wringer extractor
Nip guard,s. All nip guards shall comp}y 
with the requirements of paragraph Ch) 
<2> Uv> of this section. 

(z) Nip guard,s. All nip guards for 
water mangle. starch mangle, back
washer <worsted yarn) crabbing ma
chines, decating machinP-'l, shall com
.1:>lY 'With the requirements of paragraph 
Ch) (2) <iv). 

Ca.a> Sanforizing and palmer ma.ch ;fl.e. 
A safety trip rod, cable, or wire center 
cord shall be provided across the front 
and back of all palmer cylinders extend
ing the length of the face of the cylinder. 
It shall operate readily whewer pushed 
or pulled. This safety trip shall be not 
more than 72 inches above the level on 
which the operator stands and shall be 
readilY accessible. 

(bb) Rope washers-<1> Splash 
guard,. Splash guards shall be installed 
on all rope washers unless the machine 1s 
so designed as to prevent the water or 
liquid from splashing the operator, the 
floor, or working surface. 

(2) Safety stop bar. A safety trip rod, 
cable or wire center cord shall be pro
Vided across the front and back of all 
rope washers extending the length of the 
face of the washer. It shall operate 
readilY whether pushed or pulled. This 
safety trip shall be not more than 72 
inches above the level on which the op
erator stands and shall be readily 
accessible. 

<cc> Laundry washer tumbler or 
shaker-Cl> Interlocking aevice. Each 
dzylng tumbler, each double cylinder 
shaker or clothes tumbler, and each 
washing machine shall be equipped with 
an interlock device which will prevent 
the power operation of the inside cylin
der when the outer door on the case or 
shell js open, and which will also prevent 
the outer door on the case or shell from 
being opened without shutting off the 
power. This should not prevent the move
ment of the inner cylinder by means of a 
hand operated mechanism or an "inching 
device." 

<2> Mean., of holding covers or doors 
in open J>OSitfon. Each encl06ed barrel 
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shall also be equipped with adequate 
means !or holding open the doors or 
covers of the inner and outer cylinders 
or shells while it 1a being loaded or 
unloaded. 

(dd> Printing machine <roller t11r,e>
(1) Ntp guards. All nip guards shall 
comply with the requirements of para
graph <h> (2) <iv> of this section. 

(2) Crown wheel and roller gear nip 
protection. The engraved roller gears 
and the large crown wheel shall be pro
vided with a protective disc which will 
enclose the nips of the in-running gears. 
Individual discs for each nip will be 
acceptable. 

<ee> Calenders. The nip at the in
running side of the rolls shall be pro
vided with a guard extending across the 
entire length of the nip and arranged to 
prevent the fingers of the workers from 
being pulled 1n between the rolls or be
tween the guard and the rolls, and con
structed so that the cloth can be fed into 
the rolls safely. 

(ff) Rotary staple cutters. A guard 
shall be installed completely enclosing 
the cutters to prevent the hands of the 
operator from reaching the cutting zone. 

(gg) Clothing folding machine. The 
crank arm and blade guide rods on both 
sides o! the cloth-folding machines shall 
be protected from contact by barrier 
guards constructed to conform to the re
quirements of § 1910.219. 

(hb) Hand bailing machine. An 
angle-iron-handle stop guard shall be in
stalled at the right angle to the frame of 
the machine. The stop guard Shall be so 
designed and so located that it will pre
vent the handle from traveling beyond 
the vertical position should the handle 
slip from the operator's band when the 
pawl has been released from the teeth of 
the takeup gear. 

Cll) Roll bench. Cleats shall be in
stalled on the ends o! roll benches. 

(jJ) Cuttle or swing folder <overhead 
t1111e> . The bottom of the overhead fold
ers shall be located not less than 7 feet 
from the floor or working surface. 

<kk> Color-mixing room. Floors in 
color-mlxing rooms shall be constructed 
to drain easUy. 

<ll> Open tanks and vats for miring 
and storage of hot or corrosive Hqufd,s
( 1) Protectto:i against falls. Open tanks 
and vats containing hot or corrosive 
liquids shall be protected to conform to 
the requirements of f 1910.23. 

(2) Shutoff valves. Boiling tanks, 
caustic tanks, and hot liquid containers, 
so located that the operator cannot see 
the contents from the floor or working 
area, shall have emergency shutoff valves 
controlled from a point not subject to 
danger of splash. Valves shall conform 
to the ASME Pressure Vessel Code, sec
tion vm, Unfired Pressure Vessels, 1968. 

<mm> Dye kettles and, vats.-Pipes or 
drains of sufllcient capacity to carry the 
contents safely away from the working 
area shall be installed where there are 
dye kettles and vats which may at any 
time contain bot or corrosive liquids. 
These shall not emoty directly onto the 
floor. 

(nn> Acfd carbOf/8. Carboys aha: 
provided with inclinators, or \he 
shall be withdrawn from the carlJcQ 
means of pumping without Prea1l1 
the carboy, or by means of hand ope, 
siphons. 

<oo> Handling caustic loda • 
caustic potash. Means shall be pm 
for handling and emptying caustic 
and caustic potash containers to pre, 
workers from coming in contact wilt 
caustic <see paragraph (qq) of thlJ i.r~ 
tlon). ru 

(pp) First afd. Wherever aetdf Ct 
caustics are used, provision sbAll be n 
!or a copious and flowlng supplJ 
fresh. clean water. 

(qq) Pers01&4l r,rotecttae equtpm, 
<1> Personal protective ~ 
workers engaged in handling ac:14, 
caustics in bulk, repairing pipe Una, mi B: 
te.ining acids or caustics, etc1 alw 
provided with protective OCCIIPIIII 
(safety) equipment to conform to 
requtrements of § 1910.132, 11910 1 ~ 
and I 1910.134. I r 

(2) Respirators, gas masks, and I ll'!mi 
appliances, for emergency use onlY, 1 c; 
be of a type requtred by § 1910.134. ! 

(rr> Workroom ventilation. In 1 
workrooms in which potentiallY ~ •:::J 
substances are used, the maximum 
lowable concentrations listed in ~191,1 
shall be maintained. Open surface II 
shall conform to the requiremenll 
§ 1910.94 (d). 

§ 1910.263 Bakery equipment. ,~ 
<a> General requtrements-<ll Ai 1 ;L} 

cation. The requirements of th1S 1 tlon shall apply to the design, tnsta ik 
tion, operation and maintenance 1:1 
machinery and equipment w.ed 111I 

I 
C 

a bakezy. 't'-

(2)-Revoked I A 
(b )-Revoked ll. ~ 
(c) General machine guardi"r-( ~ 

Revoked 
<21 Gears. All gears shall be 1:1 I 1 

pletely enclosed regardless of loc~~ e 
(3 > Sprockets and V-belt !JI' 011i 

Sprockets and V-belt drives IOCI 
within reach from platforms or~ • ~ 
ways or located within 8 feet 6 11K ~ 
fl•om the floor shall be cou1ple Dt,!o 
enclosed. ( 

(4)-Revoked bJ: 
(5) Lubrication. Where machlll II! , 

must be lubricated while in moUon. i ~ 
tlonary lubrication fittings lnSlde ( , 
machine shall be provided with extenS fj'.._ 
piping to a point of safety so that 
employee will not have to reach Into: I 
dangerous part of the machine w U..1 1 
lubricating. lll,n 

(6) and (7}-RevQked e C;?, 

(8) Hot pipes. Exposed hot wattrl Ill 
steam pipes shall be covered with ID lit 
latlng material wherever nece458'1 1 
protect employee from contact. llOI 

Cd> Flour-hanaling equipmeff~-;. ~ 
General requirements for ftqu.r ha- b 
<1> Wherever any of the various plei: let:ia 
apparatus comprising a flour-h&II ott' 
syst.em are run in electrical unltY 

1 11'.d ~ 
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other the following safeguards 
ply: 

ladders, both inside and outside, to reach 
from floor level to top of bin and fr\)m top 
of bin to inside bottom, keeping the lad
der end away from the moving screw 
conveyor. 

of belng opened while the mixer is in 
operation. 

Revoked 
Nherever a flour-handling system 

• 1ch size that the beginning of lt.<i 
:>n is far remote from it.-; final 
1 ..,nd, all electric motors operat
h apparatus comprising this sys
all be controlled at each of two 
one located at each remote end, 

>f which will stop all motors. 
~evoked 

(iv) and (v)-Rcvoked 
(vi) The main entrance cover of large 

storage bins located at the interior exit 
ladder shall be provided with an electric 
interlock for motors operating both feed 
and unloading screw, so that these mo
tors cannot operate while the cover is 
open. 

(ix)-Revoked 
<x> Overhead covers or doors which 

are subject to accidental closure shall be 
counterbalanced to remain in an open 
position or provided with means to hold 
them open until pasltlvely released by 
the operator. 

(xi)-(xvii)-Rcvokcd 
(xvill) Valves and controls to regulate 

the coolant in mixer jacket.<; shall be 
located so as to permit access by the 
operator without jeopardizing his safety. ;ontrol circuit.-; for magnetic con• 

• shall be so arranged that the 
• c of any one of several Umit 

s, which may be on an individual 
Ul serve to de-energize all of the 
of that unit. 

(7) Screw conveyors. (i) and (ii)-Revoked 

(ill> The covers of all screw conveyors 
shall be made removable in convenient 
sections, held on with stationary clamps 
located at proper intervals keeping all 
covers dust-tight. Where drop or hinged 
bottom sections are provided this pro
vision shall not apply. 

(2) Vertical Mixers. (i)Vertical mixers shall 
comply with paragraphs (e)(l)(i), (iii), (ix), and 
(x), of this section. 

( \iii)-Revoked 
Bag chutes and bag Ufts (bag-arm 
r1>. (1) Bag chutes (gravity 
for handling flour bags) shall be 

gned so as to keep to fl. minimum 
• ied of flour bags. 11 the chute in
llri no,e than 30° from the horizontal, 

hall be an upturn at the lower end 
chute to slow down tbe bags. 

I Bag-arm elevators with manual 

i 
: shall be designed to operate at a 
t;y not exceeding seven bags per 
i. Tbe arms on the conveyor chain 
1e so spaced as to obtain the full 

• ty of the elevator with the lowest 
• e chain speed. There shall be an 
llel c llmlt switch at tbe unloading end 

bag-arm elevator so installed as to 
• aUcally stop the conveyor chain if 

1g falls to clear the conveyor arms. 
-Revoked 

Man lifts shall be prohibited in 
es. Bag or barrel lifts shall not be 

• LS man llft.<i. 
Dumpbin and Blender. (i)-(iv)-

a. ::d 
All dumpbin and blender hoods 

• >e of sufficient capacity to prevent 
dlll 1Uon of flour dust outside the 
I.Im 

All dumpbins shall be of a suita
ta. lght from floor to enable the oper* o dump flour from bags, without 
• ,g undue strain or fatigue. Where 
till ge of any bin is more than 24 Inches 
ill the floor, a bag rest step shall be 
Ol!lled. 

> A control device for stopping the 
dal oln and blender shall be provided 
Ola1 to the normal location of the 
'IC :.or. 

i)-Rcvoked 
-(5)-Rcvokcd 

Storage bins. (i)-Revoked 
Storage bins shall be provided 

WI: caskets and locks or latches to keep 
t.ts: ,ver closed, or other equivalent de
'11111 .n order to insure the dust tightness 
• ) cover. Covers at openings where 
• lployee may enter the bin shall also 
tie ovlded with a hasp and a lock, so 
Ill ·d that the employee may lock the 
• in the open position whenever lt is 
• sary to enter the bin. 

[§1910.263(e)(2)(i) amended 
at 43 F.R. 49799, October 
24, 1978.] 

(8) Sifters. Ci) Enclosures of all types 
of flour sifters shall be so constructed 
that they are dust-tight but readily ac
<'essible for interior lrupection. 

(ii) and (iii)-Rcvokcd 
(9) Flour scales. (i) and (ii)-Rcvokcd 
(ill) Traveling or track-type flour 

scales shall be equipped with bar handles 
for moving same. The bar should be at 
least 1 inch in diameter and well away 
from trolle_y track wheels. 

(iv)-(vi)-Revoked 
(10)-Revoked 

Ce> Mixers-Cl) Horizontal cIDugh 
niixers. (i) Mixers with external power 
apphcatlon shall have all belts, chains, 
gears, pulleys, sprockets, ch1tches, and 
other moving parts completely enclosed. 

(ii)-Rcvoked 
CW> Each mixer shall be equipped 

with an individual motor and control, 
a.nd with a conveniently located manual 
switch to prevent tbe mixer from being 
started in the usual manner while the 
machine· is being serviced a.nd cleaned. 

(Iv) All electrical control stations 
shall be so located tha.t the operator must 
be in full view of the bowl 1n its open 
position. No duplication of such controls 
other than a stop switch shall be 
permitted. 

cv> All mixers with power and manual 
dumping arrangements shall be equipped 
with safety devices which shall: 

(a> Engage both hands of the oper-
ator, when the agitator is in motion 
under power, and while the bowl ~ 
opened more than one-fifth of its total 
opening. 

Cb> Prevent the agitator from being 
started, while the bowl is more than one
fifth open, without engaging both hands 
of the operator; 

(c)-Revoked 
(vi) and (vii)-Rcvoked 

(ii)-Revoked 
(ill) Bowl locklng·devices shall be of a 

positive type which require the atten
tion of the operator for unlocking. 

<1v> Devices shall be made available 
for moving bowls weighing more than 
80 pounds, with content.<;, into and out of 
the mixing pasition on tbe machine. 

(v)-Revokcd 
(f) Dividers-(!) and (2)-Rcvoked 
(3) Rear of divider. The back of the 

divider shall have a complete cover to 
enclose all of the moving parts, or each 
individual part shall be enclosed or 
guarded to remove the separate hazards. 
The rear cover shall be provided with a 
limit switch in order that the machine 
cannot operate when th1s cover is open. 
The guard on the back shall be binged 
so that it cannot be completely removed 
and If a catch or brace is provided for 
holding the cover open, it shall be de
signed so that it will not release due to 
vibrations or minor bumping whereby 
the cover may drop on an employee. 

(4)-(6)-Revoked 

Cg) Moulders-Cl> H01J1Jers. Mechani
cal feed moulders shall be provided with 
hoppers so designed and connected to tbe 
proofer that an employee's hands can
not get into the hopper where they will 
come in contact with the in-running 
rolls. 

(21 Hand-fed moulders. Hand-fed 
moulders shall be provided with a belt
feed device or the hopper shall be ex
tended high enough so that the hands 
of tbe operator cannot get into the teed 
rolls. The top edge of such a hopper shall 
be well rounded to prevent injury when it 
is struck or bwnped by the employee's 
hand. 

(31 Stopping devices. There shall be 
a stopping device within easy reach of 
the operator who feeds the moulder and 
another stopping device within the reach 
of the employee taking the dough away 
from the moulder. 

(4)-(6)-Revoked 

l Storage bins where the side ls 
• than 5 feet in depth shaH be pro
tt5 with standard 1tat1onary safety 

(vill > Every mixer shall be equipped 
with a full enclosure over the bowl which 
is closed at all times while the agitator Is 
in motion. Only minor openings in this 
enclosure, such as ingredient doors, flour 
inlets, etc., each represent.Ing less than 
l 1!z square feet in area, shall be capable 

Ch> Manually fed dough brakes-<11 
Top-roll protection. The top roll shall 
be protected by a heavy gage metal shield 
extending over the roll to go within 6 

263(h)(l) 
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inches of the hopper bottom board. The 
shield may be perforated to permit obser
vation of the dough entering the rolls. 

<2> Emergency stop bar.-An emer
gency stop bar shall be provided, and so 
located that the body of the operator will 
press against the bar if the operator 
slips and falls toward the rolls, or if the 
operator gets his hand caught in the 
rolls. The bar shall apply the body pres
sure to open positively a circuit that will 
deenerglze the drive motor. In addltion, 
a brake which ls Inherently self-engag
ing by requiring power or force from an 
external source to cause disengagement 
shall be activated at the same tlme caus
ing the rolls to stop Instantly. The emer
gency stop bar shall be checked for 
proper operation every 30 days. 
[§1910.263(h)(2) amended at 
38 F.R. 16223, June 21, 
1973,] 

(I) Miscellaneous equipment-< 1) 
Proof boxes. All door locks shall be op
erable both from within and outside the 
box. GUide rails shall be installed to cen
ter the rack as it enters, passes through, 
and leaves the proof box. 

<2> Fennentation room. Fermenta
tion room doors shall ha-ve nonshatter
able wire glass or plastic pa.roels for 
vision through doors. 

(3) Troughs. Troughs shall be 
mounted on antU1ictlon bearlng casters 
thus making it possible for the operator 
to move and direct the motion of the 
trough with a mlr~irnum of effort. 

(4) Hand trucks. <i> Casters shall be 
set back from corners to be out of the 
way of toes and heels, but not far enough 
back to ca:ise the truck to be unstable. 

(ii) A lock or other device shall be 
provided to hold the handle in vertical 
position when the truck ls not in use. 

(5) Lift trucks. A lock or other device 
shall be provided to hold the handle in 
vertical position when the truck ls not 
in use. 

(6) Racks. (i)-Revoked 
<iD Racks shall be equipped with 

handles so located with reference to the 
frame of the r ack that no part of the 
operator's hands extends beyond the 
outer edge of the frame when holding 
onto the handles. 

(ill) Antifrictton bearing casters shall 
be used to give the operator bette1· con
trol of the rack. 

(iv)-Revoked 
(7) 'Conveyors. <D Wherever a con

veyor passes over a main alsleway, regu
larly occupied work area, or passageway, 
the underside of the conveyor shall be 
completely enclosed to prevent broken 
chalns or other material from falling 
in the passageway. 

(11) Stop bumpers shall be ln.5talled 
on all delivery ends of conveyors, 
wherever manual removal of the product 
carried iS practiced. 

(Ill) Where hazard of getting caught 
exists a sufficient number of stop buttons 
shall be provided to enable quick stop
ping of the conveyor. 

(8)-( I 0)-Revoked 

263(h)(2) 

01 > Ingredient premixers, emulsi
fiers, etc. <il All top openings shall be 
provided with covers atblu:hed to the 
machines. These covers should be so ar
ranged and Interlocked that _power will 
be shut.of! whenever the cover Is opened 
to a palnt where the operator's fingers 
m.lght come 1n contact with the beaters. 

(ii)-Revokcd 

02) Chain tackle. (1) All chain tackle 
shall be marked prominently, perma
nently, and legtbly with maximum load 
capacity. 

<Ii> All chain tackle shall be marked 
permanently, and leglbly with minimum 
support speciflcatlon. 

<JU> Safety hooks shall be used. 
< 13) Trough hoists, etc. Ct) All hoists 

shall be marked prominently, perma
nently, and legibly with maximum load 
capacity. 

(II) All hoists shall be marked perma
nently and legibly with rnJnlmum support 
speclflcatlons. 

( lil) Safety catcher shall be provided 
for the chain so that tne chain will hold 
the load in any position. 

Civ) Safety hooks shall be used. 
(14) Air-conditioning units. (i}-Rcvoked 
<ii> On large units with doors to cham-

bers large enough to be entered, all door 
locks shall be operable from both Inside 
and outside. 

(15) Pan washing tanks. (i)-Revoked 
<ll> The surface of the floor of the 

working platform shall be maintained in 
nonslip condition. 

(iii) and (iv)-Revoked 

Cv> Power ventilated exhaust hoods 
shall be provided over the tanks. 

( I 6)-(19)-Revoked 
(20) Bread coolers, rack type. (i)-Revoked 

CU) All door locks shall be operable 
!rorn both within and outside the cooler. 

(21)-Revoked 
(22) Doughnut machines. Separate 

flues shall be provided, (1) for venting 
vapors from the frying section, and <11> 
for venting products of combustion from 
the combustion chamber used to heat the 
fat. 

(23> Open fat kettles. Ci> The floor 
around kettles shall be maintained ln 
nonslip condition. 

(ii) and (iii)-Revoked 
(iv) The top of the kettle shall be not 

less than 36 inches above floor or work
ing level. 

<24> Stea1n k ettles. <D Positive lock
ing devices shall be provided to bold 
kettles in the desired position. 

(ii) Kettles with steam ~ackets shall 
be provided with safety valves In accord
ance with the ASME Pressure Vessel 
Code, Section vnr, Unfired Pressure 
Vessels. 1968. 

(j) Slicers and wrappers-(1) Slicers. (i) and 
(ii)-Revoked 

<ill> The cover over the knife head of 
reciprocating-blade slicers shall be pro
vided with an interlocking arrangement 
so that the machine cannot operate un
less the cover is In place. 

(iv) On slicers with endless 'ill 
knives, each motor shall be equJ;>i> I 
with a magnet brake which opel'lt 
whenever the motor ls not energ!R 
Each door, panel, or other point of Bea! 
to the cutting blades shall be arranr, 
by means of mechanical or electric !nit [P 
locks so that the motor will be do 
energized if all such access doors. P.1llt a:. 
or access points are n ot closed. a:.:.i 

(v) When it is necessary to sh&l'Jll 
slicer blades on the machine, a barn a....! 
shall be provided leaving only sufflc!ei • 
opening for the sharpening stone llll b 
rea-eh the knife blades. 

(vi)-Revoked ll i: 
(vii) Slicer wrapper condihons. (aJ and 

(bJ-Revoked 
<c> Mechanical control levers f 

starting and stopping both sllclJ , 
machine conveyors and wrapping 1lll 
chines shall be extended or so locall ' 
that an operator in one location ca I 
control both machines. Such levei . IG 
should be provided wherever necesw: ot 
but these should be so arranged th.I 2 
there ls only one station capable ot start E.t: 
lng the wrapping machine and convest ~ 
assembly, and this starting statlo • ~ 
should be so arranged or guarded as i "~ 
prevent acciden tal starting. The electrl 
control station for starting and stoJ>PID etlrlt 
the electric motor driving th e wrappln Ill 
machine an d conveyor should be localel 
n eer the clutch starting lever. 

(d)-Revoked 
(2) Wrappers. (i) and (ii)-Revoked 2 Pc 

Cill> Electrical h eaters on wrapper b 
shall be protected by a cover plate prop 1 
erly separated or insulated from th· d ~ 
heaters in order that accidental contac 11 
with this cover plate will not cause a birrt ~ :r.t 
to the operator . ~ 

(iv)-(vii)-Revoked ™ Ir: 

I t'l 
(k) Biscuit and cracker equipment- ti 

(1) Meal, peanut, and fig grinders. ll !C!I u 
If the hopper is removable it shall bl 
provided with an electric interlock II I 
that the machine cannot be put lD operl· l ~ 
tion when the hopper is removed. ~ 

(ii) Where grid guards cannot be~ '-elr 
feed conveyors to hoppers, or baffle•\~ a: 
hoppers, shall be provided. Hoppers i4 I 
such cases shall be enclosed and pro- t, Pi 
vided with hinged covers, and eQ\l!.Ol)tC b ~ 
with electric interlock to prevent opeta I ha, 
tlon of the m achine with the cover open it~ 

<2> Sugar and spice pulverizers. 11; 
All drive belts used in connection •1~ 

1 sugar and spice pulvizers shall 
grounded by means of metal combs or . 
other effective means of removing sta: 1111 o, 
electricity. All pulverizing of sugar rfi· 6 
spice grinding shall be done In acco al 
ance with NFPA 62-1967 <Standard !ti 
Dust Hazards of Sugar and C~ lb a: 1 
NFPA 656-1959 (Standard for JJW" 

Hazards in Spice Grinding Plants>• ta 
(U) Magnetic separators shall be JllO' ) 1., 

vided to reduce fire and expl(lSlOII ""' 
h~ards. - ~ 

CS) Cheese, fruit, and food cutttfS- " t 
These m achin es sha.11 be protected In_!: u li',t 
cordance with the requirements of -- 1 ~ 
paragraph (l) of this paragraph. J ~ 
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evoked 
eversible dough brakes. Reversi
es shall be provided with a guard 
ing mechanism on each side of 
1. These guards shall be so ar
is to stop the machine or reverse 
~uon of the rolls so that they are 
ing lf the gUard is moved by con
he operator. 

(iii) Main shutoff valves, operable valves which will prevent the flow of 
separately from any automatic valve, fuel when the compressing equipment 
shall be provided to perm.it turning off is stopped. 
the fuel or steam in case of an emergency. (b) The safety shutoff valve shall be 

(a) Main shutoff valves shall be lo- positively tight and shall be tested at 
cated so that explosions, fires, etc. will least twice monthly. 
not prevent access to these valves. {c) and (dJ-Revoked 

(b) Main shutoff valves shall be locked Ce) A safety shutoff valve shall re-

I ross-roll brakes. Cross - roll 
hall be provided with guards that 
tar in number and equal in effec-

in the closed position when men must quire manual operation for reopening 
enter the oven or when the oven is not after it has closed, or the electric circuit 
in service. shall be so arranged that it will require 

(4)-(7)-Revoked a manual operation for reopening the 
• to guards on hand-fed brakes. 

. • and roll-type dough sheeters. 
(8) Electrical heating equipment. (i) and (ii)- safety shutoff valve . 
Revoked <I> Manual reset-type safety shutoff 

>ked 
II: oppers for sheete.s shall have an 
111: .ic stop bar or automatic stop-

valves shall be so arranged that they can-
(lli) A main disconnect switch or cir- not be locked in an open position by ex

cult breaker shall be provided. This ternal means. 
switch or circuit breaker shall be so lo- (g) Where blowers are used for sup
cated that it can be reached quickly and plying the air for combustion the safety 
safely. The m.ain switch or circuit breaker shutoff valve shall be interlocked so that 
shall have provisions tor locking it in the it will close in case of air failure. s ,Ice along U1e back edge of the 

I! oonstruction does not permit 
at the back edge, the automatic 

r or automatic stopping device 
located where it will be most 
to accomplish the desired pro-

e"r,kerl 
ill '.ota111, die machines, pretzel roll-

, d pretzel-stk:k e:rtrodtng ma-

a Dough hoppers shall have the 
pening protected with substantial 
>e guards to prevent the em-

! rom getting his hands caught in 
parts, or the hopper shall be ex
hlgh enough so that the opera-

• nds cannot get into moving parts. 
I' nd (I 1)-Rcvoked 
I. 0 an cooling towers. (1) Where pan 

• towers extend to two or more 
a lockout switch shall be pro

Mij ,n each floor in order that me
• working on the tower may posi
Ni 1ck the mechanism against start-

ly one start switch shall be used 
Ill motor control circuit. 
~ ,\i)-Rcvoked 

q Chocolate melting, refining, and 
~ kettles. Each kettle shall be pro
iM vtth a cover to enclose the top of 
1111 ttle. The bottom outlet of each 

• 1hall be of such size and shape 
• tie operator cannot reach 1n to 
1W: the revolving paddle or come :n 
\lllll t with the shear point between the 

and the side of the kettle. 
•116)-Rcvoked 
Peanut cooling trucks. Meehan
operated peanut cooling trucks 
lave a grid-type cover over the 
top. 

: vens-(1) General location. (i)-{vi)
d 
Ovens shall be located so that 

• e fire or explosion will not expose 
'1lf of persons to possible injury. For 
•• 1.SOn ovens sh1:1.ll not adjoin lockers, 
t4 >r sales rooms, main passageways, 

• I. 

· Revoked 
~afeguards of mechanical parts. 

1 ergency stop buttons shall be pro
• n mechanical ovens near the point 
1111 >perators are stationed. 

All piping at ovens shall be tested 
lo II: i.st1ght. 

,_ 1d (bJ-Rcvoked 

open position U any work on the elec- (h) Where gas or electric ignition is 
trical equipment or inside the oven muSt used, the safety shutoff valve shall close 
be performed. . in case of ignJ.Uon failure. On burners 

(9) General requirements. (i) Protect- equipped with combustion safegUards 
lng devices shall be properly maintained the valve shall close in case of burne; 
and kept in working order. flame failure. 

(ii) All safety devices on ovens shall (vi) One main, manually operated, 
be inspected at intervals of not less than fuel shutoff valve shall be provided on 
twice a raonth by an especially appointed, each oven, and shall be located ahead 
properly instructed bakery employee, of all other valves in the system. 
and not less than once a year by repre- <vU) All individual gas or oil b~ers 
sentatives of the oven manufacturers. with a beating capacity over lSo,'ooo 

<ill> <a> Protection of gas pilot lights B.t .u. per hour shall be protected bY a 
shall be provided when it is impractlca- safeguard which is actuated by the flame 
ble to protect the main fie.me of the and which will react to flame failure in 
burner and where the pilot flame cannot a. time interval not to exceed 2 seconds. 
contact the flame electrode without being All safeguard.c;, once having shut down 
in the path of the main flame of the a gas or oil burner, shall require manual 
burner. Failure of any gas pilot shall resetting and starting of the buruer or 
automatlca.lly shut off the fuel suppcy burners. 
to the burner. <viii) Any space 1n an oven <except 

(b) ovens with multiple burners shall direct fired ovens) whlch could be filled 
be equipped with individual atmospheric with an explosive mixture shall be pro
pilot lights where there is sufficient sec- tected by explosion vents. Explosion vents 
ondary air in the baking chamber and shall be made of minimum weight con
where gas is available; or else each sistent with adequate insulation. 
burner shall be equipped with an electric <a> Explosion doors which have a sub-
spark-type ignition device. stantial weight shall be attached by 

(iv) Burners of a capacity exceeding chains or similar means to prevent flying 
150,000 B.t.u. per hour equipped with parts from injuring the personnel in case 
electric ignition shall be protected in of an explosion. 
addition by quick-acting combustion Cb> Where explosion vents are so lo-
safeguarrls. cated that flying parts or gases might 

<a> The high-tension current for any endanger the personnel working on or 
electric spark-type ignition device shall near the oven, internal or external pro
origlnate in a power supply line whlch tecting means shall be provided in the 
is interlocked with the fuel supply for the form of heavily constructed shields or 
oven in such a way that in case of cur- deflectors made from noncombustible 
rent fatlure both the source of electricity material. 
to the high-tension circuits and the fuel <c> SpeclflcaUy exempted from the 
supply shall be turned off simultaneouslY. provisions of subdivision (viii) of thls 

(bJ-Revoked subparagraph are heating systems on 
<c> Combustion safeguards used in ovens in which the fuel is admitted only 

connection with electric ignition systems to enclosed spaces whlch shall have been 
on ovens shall be so designed as to pre- tested to prove tbat thelr cor.structlon 
vent an explosive mixture from accu- w1ll resist repeated explosions without 
mutating inside the oven before ignition deformation are exempt from the re
has taken place. quirements of subdivisions (vill) <a> and 

(v) When fuel ls supplied and used at (b) of this paragraph. 
line pressure, safety shutoff valves shall (ix) and (x)-Revokcd 
be provided in the fuel line leading to 
the burner. (xi) Where the gas supply pressure 

ca) When fuel is supplied in excess is substantially higher than that at which 
of line pressure, safety shutoff valves the bnrners of an oven are designed to 
shall be provided in the fuel line leading operate, a gas pressure regulator shall 
to the burners, unless the fuel supply be employed. 
lines are equipped with other automatic {a)-{c)-Revoked 

263(1)(9) 
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Cd> A relief valve shall be placed on 
the outlet side of gas pre.ssure regulators 
where gas ts supplied at high pres.sure. 
The discharge from this valve shall be 
piped to the outside of the building. 

(xii) and (xiii)-Revoked 
(10) Dtrect-Jtred ovens. (1) Direct

fired ovens shall be safeguarded against 
failure of fuel, air, or lgn1tJon. 

(11) To prevent the possible accumula
tion of explosive gases from being ignited 
after a shutdown, all. direct-fired ovens 
with a heating capacity over 150,000 
B.t.u. per hour shall be ventilated be
fore the ignition system, combustion air 
blower, and the fuel can be turned on. 
The preventilatlon shall insure at least 
four complete changes of atmosphere in 
the baking chamber by discharging the 
oven atmosphere to the outside of the 
building and entraining fresh sir into it. 
The preventllation shall be repeated 
whenever the heating equipment is shut 
down by a safety device. 

(11 > Direct recirculating ovens. (1) 
Each circulating fan in direct recirculat
ing ovens shall be interconnected with 
the burner In such a manner that the 
fuel is shut off by a safety valve when the 
fan is not running. 

<U> The flame of the burner or burn
ers in direct recirculating ovens shall be 
protected by a quick-acting flame-sensi
tive safeguard which will automatically 
shut off the fuel supply in case of burner 
failure. 

(iii)-(vii)-Revoked 
(l 2)-(14)-Revoked 

(15) Indirect recirculating ovens. (i) and (ii)
Revoked 

<ill> Duct systems <in ovens) oper
ating under pressure shall be tested for 
tightness in the initial starting of the 
oven and also at intervals not fart.her 
apart than 6 months. 

(iv)-Revoked 
(16)-Revoked 

§ 1910.264 Laundry mochinery and op
erations. 

(a)-Revoked 
<b> General requirements. This sec

tion applies to moving parts of equip
ment used in laundries and to conditions 
peculiar to this Industry, with special 
reference to the point of operation of 
la\Uldry machines. This section does not 
apply to dry-cleaning operations. 

(c) Point-of-operation guards-(!) Washroom 
machines-(i)-Revoked 

(ii) Washing machine. (a}-Revoked 
Cb) Each washing machine shall be 

provided w1th means for holding open 
the doors or covers of inner and outer 
cylinders or shells while being loaded 
or unloaded. 

(iii) and (iv)-Revoked 
(2) Starching and drying machines-(i) and 

(ii)-Revoked 
(iii) Drying tumbler. (a)-Revoked 
(b) Each drying tumbler shall be 

provided with means for holding open 
the doors or covers of Inner and outer 
cylinders or shells while being loaded 
or unloaded. 

263(1)(10) 

(iv) Shaker (clothes tumbler). (a)-Revoked 
(b}{/)-Revoked 

<2> Each shaker or clothes tumbler 
of the double-cylinder type shall be pro
vided with means for holding open the 
doors or covers of inner and outer cylin
ders or shells whlle being loaded or 
unloaded. 

<v> Exception. Provisions of subdivi
sion (iii>, <iv) <a> (1), and <lv) <b) of this 
subparagraph shall not apply to shakeout 
or conditioning tumblers where the 
clothes are loaded Into the open end of 
the revolving cylinder and are automati
cally discharged out of the oppoolte end. 

(3)-Revoked 
(4) Miscellaneous machines and equipment

(i) and (ii)-Revoked 
(ill) Steam pipes. (a> All steam pipes 

that are within 7 feet of the floor or 
working platform, and with which the 
worker may come into contact, shall be 
insulated or covered with a heat-resistive 
material or shall be otherwise properly 
guarded. 

(b) Where pressure-reducing valves 
are used, one or more relief or safety 
valves shall be provided on the low
pressure side of the reducing valve, 1n 
case the piping or equipment on the low
pressure side does not meet the require
ments for full Initial pressure. The re
lief or safety valve shall be located ad
jacent to, or as cl0oe as possible to, the 
reducing valve. Proper protection shall 
be provided to prevent injury or damage 
caused by fluid escaping from relief or 
safety valves if vented to the atmosphere. 
The vents shall be of ample size and as 
short and direct as possible. The com
bined discharge capacity of the relief 
valves shall be such that the pressure 
rating of the lower-pressure piping and 
equipment will not be exceeded if the re
ducing valve sticks or falls to open. 

(iv)-Revoked 
(d) Operating rules-(!) General-(i) and 

(ii)-Revoked 
<ill> Markers. Markers and others 

handling soiled clothes shall be warned 
against touching the eyes, mouth, or any 
part of the body on which the skin has 
been broken by a scratch or abrasion; 
and they shall be cautioned not to touch 
or eat food until their hands have been 
thoroughly washed. 

(iv)-Revoked 
<v> Instruction of employees. Employ

ees shall be properly Instructed as to the 
hazards o! their work and be Instructed 
In safe practices, by bulletins, printed 
rules, and verbal Instructions. 

<2> Mechanical-<1) Safet11 guards. 
<a> No safeguard, safety appliance, or 
device attached to, or forming an Inte
gral part or any machinery shall be re
moved or made Ineffective except for the 
purpooe of making Immediate repairs or 
adjustments. Any such safeguard, safety 
appliance, or device removed or made 
ineffective during the repalr or adjust
ment of such machinery shall be re
placed immediately upon the completion 
of such repairs or adjustments. 

(b)-Revoked 
(ii)-(iv)-Revoked 

(e) and (1)-Revoked Dog 

r.t:111. 

§ 1910.265 Sawmilh. : : 
<a> General requirements- Ill AJ!Jii- IL 

cation. ThJs section includes salety rt- ll!:1i 
quirements for sawmill operallons in• • · 
eluding, but not limited to. log and !um t 1a. 
ber handling, sawing, trimming, &Dd II !01 
planing; waste disposal; operation ol Rte 
dry kilns; fln!shing; shipping: sto1111 c:ea 
yard and yard equipment; and for PoW' hid 
tools and aflillated equipment used In D l!J 
connection with such operations, buu1- et& 
eluding the manufacture of pl)'woad. H~ 
cooperage, and veneer. a Cl 

(2) Incorporation of standardl t, Q!af 
reference. Certain of the par:agnpba o! u b 
this sectJon Incorporate and apply oct'J- •L 
patJonal safety and health standards c! Ra. 
general application without rep.rd ID II! I 
any specific Industry. Such standardl Iller 
shall apply to sawmill operations In ae• t B, 
cordance with the rules or constnrwn a, 1 

set forth in § 1910.5. , /!! 

Cb) Definitions a1]1)licable to thll ltt• ~ 
tfon-<1> A-frame. The term "A-fnmf 1 !~ 
means a structure made of two 1Ddt- ~ m 
pendent columns fastened togetber al I u, 
the top and separated at the bottom I« 1111 
stability. • ftD5J 

(2) Annealing. The term "anneallnl -~:,e 
means heating then cooling to sofleD ) Im 
and render less brittle. 1l!be: 

(3) Binder. The term "binder" maru , Lb 
a chain, cable, rope, or other apprond I C' 

material used for binding loads. kl; 
<4> Boom. The term "boom" meaDI ~ 

logs or timbers fastened together end It ~ 
to end and used to contain floating loP- 1 '1.c 
The term Includes enclosed logs. J Glial' 

(5) Brow log. The term ''brow 1.,. lttn 
means a log placed parallel to a roadffl' •Ii!~ 
at a landing or dump to protect vehicles ii l.c 
whlle loading or unloading. 1 1 <6> Bunk. The term "bunlt" meat\1 1 h 111, 
cross support for a load. 

<7> Cant. The term "cant" meam 1 

log slabbed o.n one or more sides. te 
(8> Carnage Clog carriage>. The 1111 \ni, 

"carriage" means a framework moun~ ~ 
on wheels which runs on tracks or 1 

grooves In a direction parallel to the face ·L 
of the saw, and which contains appal'I~ 1 to hold a log securely and advance . 
towards the saw. 11 p 

(9) Carrier. The term ''carrier" meant Ii 
an Industrial truck so designed and con· 11 f 
structed that tt straddles the load to Ile 111 transported with mechanisms t<' pick~ b:,ii 
the load and SUPPOrt it during traJl,I I) E 
portatlon. , 

(10> Chi1]1)er. The term "cb1P~ a1: means a machine which cuts ma&erl II 1 
into chips. 'Ille 

(11) Chock (bunk block> (c~!'! ii J 
block). The terms "chock", "bUDk bl(ll;A i t rt 
and "cheese block" mean a wedge tilt ~ 
prevents logs or loads from movtni, __ ,... •Ill!! 

(12) Cold deck. Tl1e term "cold d~ !ti 
means a pile of logs stored for future .. 

111 
removal. .. tcb l1lnl: 

(13) Crotch lines. The term cro to 'JQJ 
lines" means two short lines attached&ht ~, 
a hoisting line by a rlng or shacit:~.unr tl/t" 
lower ends being attached to luow- t(Jt, 

hooks. r ~ 
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J 10g <carriage dog> . 'l"be term 
· ians a steel tooth, one or more 
1 are attached to each carriage 

hold log flrmlY ln place on 

-trag saw. The term "drag saw" 
~ ;1. power-driven, reciprocating 
~ saw mounted on suitable frame 
1 for bucking logs. 
I fiead block. The term "head 

oeans that part . of a carriage 
olds the log and upon which it 
generally consists of base, knee, 

■ :, and mechanism. 
I -lead rtg. The term "head rig" 
II , combination of head saw and 
11 tage used for the initial break
■ ' logs lnto Umbers, cants. and 

-I "log. The term "hog" means a 
I i tor cutting or grinding slabs 

er coarse residue fron:. the mill. 
I Husk. The term "husk" means a 
I w framework on a circular mill. 
II r11dustrtal truck. The term "in
• truck" means a mobile power
I ruck or tractor. 

Kiln tender. The term "kiln 
means the operator of a kiln. 

, Lift truck. The term "lift truck" 
■ 1n industrial truck used for lat-

nsportation and equipped with a 
■ ,perated lifting device, usually 
• orm of forks, for piling or unpil-
1 ber units or packages. 
■ Live rolls. The term "11ve rolls" 

cylinders of wood or metal 
• d on horizontal axes and rotated 
• ?r, which are used to convey slabs, 
al and other wood products. 
• Loading boom. The term ''load

. ,m" means any structure project-
m a pivot point to guide a log 

stresses for wooden beams and other 
mechanical members; ratio of breaking 
load to safe load. 

(35> Saw gU.ide. The term "saw guide" 
mean a device for steadying a circular 
orbandsaw. 

(36> Setwork. The term "setwork" 
means a mechanism on a sawmill car
riage which enables an operator to move 
the log into position for another cut. 

<37> Sorting gaps. The term "sorting 
gaps" means the areas on a log pond 
enclosed by boom sticks into which logs 
are sorted. 

(38> Spreader wheel. The term 
"spreader wheel" means a metal wheel 
that separates the board from the 
log In back of circular saws to prevent 
binding. 

<39> Splitter. The term "splitter" 
means a knife-type, non rot at 1 n g 
spreader. 

(40> Sticker. The term ''sticker" 
means a strip of wood or other material 
used to separate layers of lumber. 

(41> Stiff boom. The term "stiff boom" 
means the anchored, stationary boom 
sticks which are tied together and on 
which boom men work. 

(42> Swifter. The term "swifter" ts a 
means of tying boom sticks together to 
prevent them from spreading while 
being towed. 

<43> Telltale. The term "telltale" 
means a device used to serve as a warn• 
ing for overhead objects. 

practical, be fenced off. When this is 
not practical, they shall be plainly 
marked and telltales shall be installed to 
hang over these areas. 

<UD Floor maintenance. The flooring 
of buildings, docks, and passageways 
shall be kept in good repair. When a 
hazardous condition develops that can
not be immediately repaired, the area 
shall be guarded unW adequate repairs 
are made. 

<iv> Nonslip floors. Floors, footwalks, 
and passageways in the work area around 
machines or other places where a person 
ls required to stand or walk shall be 
provided with effective means to mini
mize slipping. 

<4> Walkways, docks, and platfonns
<1> Width. Walkways, docks, and plat
forms shall be of sufficient width to pro
vide adequate passage and working areas. 

<U> Maintenance. Walkways shall. be 
evenly floored and kept in good repair. 

<ill> Docks. Docks and l'Uilways used 
for the operation of lift trucks and other 
vehicles shall have a substantial guard or 
shear timber except where loading and 
unloading are being performed. 

(iv) Elevated walks. All elevated 
walks. runways, or platforms, if 4 feet 
or more from the floor level, shall be 
provided with a standard railing except 
on loading or unloading sides of plat
forms. If height exceeds 6 feet, a stand
ard toe board also shall be provided to 
prevent material from rolllng or falling 
off. 

<v> Elevated platforms. Where ele-
(44) Top saw. The term "top saw" 

means the upper of two circular saws 
on a head rig, both being on the same 
husk. 

(45) Tramway The term "tramway" 
means a way for trams, usually consist
ing of parallel tracks laid on W".)Oden 
beams. 

vated platforms are used routinely on a 
dallY basis they shall be equipped with 
stairways or fixed ladders in accordance 
with § 1910.27. 

3 .fted. 
Log deck. The term ''log deck" 
a platform in the sawmill on 

~ the logs remain until needed for ... 
~ Lumber hauling truck. The term 

19 r hauling truck" means an Indus-

(48> Trestle. The term "trestle" 
means a braced framework of timbers, 
piles or steelwork for carrying a road 
or railroad over a depression . 

<vi> Hazardous locations. Where re
quired, walkways and stairways with 
standard handrails shall be provided in 
elevated and hazardous locations. Where 
such passageways are over walkWays or 
work areas, standard toe boards shall 
be provided. 

• ruck, other than a 11ft truck or 
• 1er, used for the transport of 

•• 
Log haul. The term ''log haul" 
a conveyor for transferring logs 

Package. The term "package" 
a unit of lumber. 
Peavy. The term "peavy" means 

, wooden handle fitted with a spike 
>0k and used for rolling logs. 

Pike pole. The term "pike pole" 
a long pole whose end ts shod 
sharp pointed spike. 

C Pitman rod. The term "pitman 
JC! .Qeans connecting rod. 

.C Resaw. The term "resaw" means 
• circular, or sash gang saws used 
,,. ~k down slabs, cants, or rutches 
llll .unber. 

, Running line. The term "running 
tJ:I means any moving rope as dts
la! .shed from a stationary rope such 
~ uyline. 

, Safety factor. The term "safety 
It'll ·" means a calculated reduction 
..., · which may be applied to labora
->1, test values to obtain safe working 

(c) Building facilities, and isolated 
equipment-<l> Safety factor. All build
ings, docks, tramways, walkways, log 
dumps, and other structures shall be de
signed, constructed and maintained so 
as to support the imposed load in ac
cordance with a safety factor . 

<2> Work areas. Work areas under 
mills shall be as evenly surfaced as local 
conditions permit. They shall be free 
from unnecessary obstructions and pro
vided with lighting facilities in accord
ance with American National Standard 
for Industrial Lighting All.1-1965. 

(3> Floors. Flooring in buildings and 
on ramps and walkways shall be con
structed and installed in accordance with 
established principles of mechanics and 
sound engineering practices. They shell 
be of adequate strength to support the 
estimated or actual dead and live loads 
acting on them with the resultant stress 
not exceeding the allowable stress for 
the material being used. 

(1> Floor and wall openings. All floor 
and wall openings shall be protected as 
prescribed in § 1910.23. 

(11) Areas beneath ft,oor openings • 
Areas under floor openings shall. where 

(6) Stairways - (1) Construction. 
Stairways shall be constructed in accord
ance with § 1910.24. 

(U> Handrails. Stairways shall be pro
vided with a standard handrail on at 
least one side or on any open side. Where 
stairs are more than four feet wide there 
shall be a standard handrail at each side, 
and where more than eight feet wide, a 
third standard handrail shall be erected 
in the center of the stall-way. 

<111> Lighting. All stairways shall be 
adequately lighted as prescribed in Sub
paragraph (9) of this paragraph. 

(6) Emergency exits including doors 
and fire escapes-<D Opening. Doors 
shall not open directly on or block a 
flight of stairs, and shall swing_ in the 
direction of exit travel. 

<U> Identiflcation. Exits shall be lo
cated and ldentifted in a manner that af
fords ready exit from all work areas. 

<ill> Swinging doors. All swinging 
doors shall be provided with windows; 
with one window for each section of 
double swinging doors. Such windows 

265(c)(6) 
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shall be of shatterproof or safety glass 
unless otherwise protected against break
age. 

(iv) Sliding doors. Where sliding doors 
are used as exits, an inner door shall be 
cut inside each of the main doors and 
arranged to open o'Jtward. 

(v) Barriers and warning signs. Where 
a doorway opens upon a railroad track 
or upon a tramway or dock over which 
vehicles travel, a barrier or other warn
ing device shall be placed to prevent 
workmen from stepping into moving 
tra.fflc. 

(7> Air requirements. Ventilation shall 
be provided to supply adequate fresh 
healthful air to rooms, buildings, and 
work areas. 

(8> Vats and tanks. All open vats and 
tanks into which workmen could fall 
shall be guardt:d. 

<9> Lighting-(!) Adequacy. IDWD1-
nation shall be provided and designed to 
supply adequate general and local light
ing to rooms, buildings, and work areas 
during the time of use. 

<11> Ef!ectiveness. Factors upon which 
the adequacy and effectiveness of illWDl
nation will be Judged, inc.-lud1,; the follow-ing: . . 

(a) The quantity of light in toot
candle Intensity shall be sufficient for 
the work being done. 

<b> The qUallty of the light shall be 
such that it is free from glare, and has 
coITect direction, ditl'usion, and distribu
tion. 

<c) Shadows and extreme contrasts 
shall be avoided or kept to a minimum. 

ClO> Ladders. Ladders shall be in
stalled and maintained as spec1.fled in 
§§ 1910.25, 1910.26, and 1910.27. 

<11> Hazard marking. Physical haza:;d 
marking shall be as spec1.fled in§ 1910.144 
of this part. ' 

02> Electrical wiring and equipment. 
(1) All electrical equipment should be 
installed and maintained in accordance 
with requirements spec!fled in Subpart 
S of this part. 

(ii) Repairs. Electrical repairs shall 
be made only by authorized and qual11led 
personnel. 

<Ut> Identtfication. Marks of ident!fl
cation on electrical equipment shall be 
clearly visible. 

<tv> Protective equipment. Rubber 
protective equipment shall be provided 
as required by § 1910.137. 

<v> Open switches. Before working on 
electrical equipment, switches shall be 
open and shall be tagged, blocked, or 
locked out. 

(vi) Concealed conductors. Where 
electrical conductors are known to be 
concealed, no work shall be performed 
until such conductors are located. 

<vll) Overload relays. Overload relays 
shall be reset by authorized qualified 
personnel only. 

(vlli) Passageways to panels. Passage
ways to switch centers or panels shall at 
all times be kept free from obstruction. 
Not less than 3 feet of clear space shall 
be maintained 1n front of switch centers 
or panels at all times. 

(ix) Bridging fuses. Doubling or bridg
ing fuses shall be prohibited. 
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03) Hydraulic systems. Means shall 
be provided to block. chain, or otherwise 
secure equipment normally supported 
by hydraulic pressure so as to provide tor 
safe maintenance. 

<14) Liquefied petroleum gas storage 
and handling. Storage and handling of 
llquifled petroleum gas shall be 1n ac
cordance with the requirements of 
§ 1910.110. 

05) Gas piping and appliances. All 
gas piping and appliances shall be in•• 
stalled in accordance with the American 
National Standard Requirements tor the 
Installation of Gas Appliances and Gas 
Piping Z21.30-1964. 

< 16> Flammable liquids. Flammable 
liquids shall be stored and handled in ac
cordance with § 1910.106. 

Cl7> Storage, handling, and use of 
chemicals-<!> Threshold limits. Em
ployees shall not be exposed to airborne 
concentration of toxic dusts. fumes, 
vapors, mists or gases that exceed the 
threshold limit values set forth by 
§ 1910.I0QQ. 

(11) Protective equipment. The· use of 
chemicals shall be controlled so as to 
protect employees from harmful expo
sure to toxic materials. Where necessary, 
employees shall be provided with and 
required to wear such protective equip
ment as will afford adequate protection 
against harmful exposure as required 
by Subpart I of th1s part. 

<ill> Open 81.lr/ace tank operations. 
Open surface tank operations shall con
form ~ the requirements of § 1910.94(d>. 

<18) Conveyors-<D Standards. Con
struction, operation, and maintenance of 
conveyors shall be in accordance with 
American National Standard B20.l-
1957. 

<ii> Guarding. Spiked live rolls shall 
be guarded. 

<19) Stationary tramways and tres
tles-<1> Foundations and walkways. 
Tramways and trestles shall have sub
stantial mud sills or foundations which 
shall be frequently inspected and kept 
in repair. When vehicles are operated 
on tramways and trestles which are used 
for toot passage, trafllc shall be controlled 
or a walkway with standard handrails at 
the outer edge and shear timber on the 
inner edge shall be provided. This walk
way shall be wide enough to allow ade
quate clearance to vehicles. When walk
ways cross over other thoroughfares, they 
shall be solidly fenced at the outer edge 
to a height ot 42 inches over such thor
oughfares. 

(ii) Clearance. Stationary tramways 
and trestles shall have a vertical clear
ance of 22 feet over railroad rails. When 
constructed over carrier docks or roads, 
they shall have a clearance ot 6 feet above 
the driver's toot rest on the carrier, and 
in no event shall th1s clearance be less 
than 12 feet from the roadway. In exist
ing operations where lt is impractical 
to obtain such clearance, telltales, elec
tric signals, signs or other precaut.1onary 
measures shall be installed. 

(20) Blower, collecting, and exhaust 
systems-<!) Design, construction, and 
maintenanc11. Blower collecting, and ex
haust systems should be designed, con-

structed, and maintained in acx-01 
with American National Standard 
1-1961 <Por the Installation of 
and Exhaust Systems for Du~t. 
and Vapor Removal or Conveyln1 
Zl2.2-1962 (R1969) (Code for th 
vention of Dust Explosion In 
working and Wood Flour Manufac 
Plants). 

(ii> Collecting systems. All m!U 
taining one or more machines thr 
ate dust, shavings, chips, or sliver 
Ing a period of time equal to or i 
than one-fourth of the working da! 
be equipped with a collecting syst 
may be either continuous or auto 
and shall be of sufficient strengt 
capacity to enable it to rcmo\·~ 
refuse from points of operation a1 , 
n1ed!ate vicinities of machln~ 
work areas. 

(ill) Exhaust or conveyor ~Y 
Each woodworking macblne that , 
dust, shavings, chips, or slivers .s~. 
equipped with an exhaust or cot 
system located and adjusted to r, 
the maximum amount of refuse {ro 
point of operation and Imm 
vicinity. 

(iv)-Revoked 
<v> Dust chambers. Exhaust 

shall not discharge into an unco: 
outside pile if uncontrolled fire < 
plosion hazards are created. The> 
empty into settling or dust chambe1 
signed to prevent the dust or ref\Jsl 
entering any work area. such cha 
shall be constructed and operated IA 
imize the danger of fire· or dust exp! 

(vi) Hand removal of refuse. : 
slon for the dally removal ot refuse 
be made in all operations not rec 
to have an exhaust system or havb ' 
fuse too heavy, bulky, or otherw!s 
suitable t.0 be handled by the ex 
system. 

(21) Chippers-CD Whole-log < 
pers. The feed system to the chipper 
be arranged so the operator does 
stand ln direct line with the chi 
spout <hopper>. The cWpper spout. 
be enclosed to a height of not leu 
36 inches from the floor or the opera 
platform. A safety belt and lifeline, 
be worn by workmen when working 1 
near the spout unless the spou 
guarded. The lifeline shall be I 
enough to prevent workers from fa 
into the chipper. 

CU) Hogs. <a> Hog mills shall b 
designed and arranged that from 
position on the rim of the chute shall 
distance to tbe cutter knives be less t 
40 inches. 

(b) Hog feed chutes shall be prov 
with suitable and approved baffles. w 
shall minlrnJze · material from b 
thrown fr_om the mill. 

<c> Employees feeding hog mills 1 

be provided with safety belts and J 
unless ,niarded. 

<22) Mechanical power-transml.: 
af)paratu.s. The con.structJon, opera 
and maintenance of all mechat 
power-transmission apparatus shal 
in aocorda.nce with the requirement .. 
§ 1910.219. • 1 
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Biru, bunkers, h01)f)ers, and fuel. 
-(1> Guarding. Open bins, 
, and hoppers who.5e upper 
ttend less than 3 feet above work
I shall be equipped with standard 
ll' and toe boards, or have their 
vered by a substantial grill or 
with openings small enough to 

or identifl.ed as being unfit for flll'ther 
use on cranes, holl;ts, and other load
carrying devices. 

(c> The ratio between the rope diame
ter and the drum, block, sheave, or pulley 
tread diameter shall be such that the 
rope will adjust itself to the bend with
out exessive wear, deformation, or in
jury. In no case shall the safe value of 
drums, blocks, sheaves, or pulleys be re
duced when replacing such Items unless 
compensating changes are made for rope 
used and for safe loading limits. 

<cl If at any tune any 3-foot length 
of chain is found to have stretched one
third the length of a link it shall be 
discarded. 

Cd) Bolts or nails shall not be placed 
between two links to shorten or join 
chains. 

a man from falling through. 
Jse of wheeled equipment to load 
here automotive or other wheeled 
ent 1s used to move materials into 
,unkers, and hoppers, adequate 
alls shall be installed along each 
the runway, and a .substantial 

· stop provided when necessary. 
Exits, lighting, and safety de
i'uel houses and bins shall have 
te exits and lighting, and all 
ry safety devices shall be pro
nd ~hall be used by persons enter-
,e strJctures. 
Walkways. Where needed, fuel 
and bins shall have a standard 

i1:,.r,form or walkway near the top. 
Ropes, cables, slinus, and chatns-
, P usage. Ropes, cables, slings, and 
shall be used in accordance with 
e practices recommended by the 
l.Cturer or within safe limits 
1ended by the equipment manu
r when used in conjunction 

Hooks. No open hook sh.all be used 
ing t-0 lift any load where there 
,rd from relieving the tension on 
1k trom the load or book catching 
In!!'. 
Work by qualified persons. In

.on, inspection, maintenance. re
nd testing of ropes, cables, slings, 
alns shall be done only by persons 
~d to do such work. 
Sltngs. <a l Slings and their flt

md fastenings, when in use, shall 
,ected dallY for evidence of over
i, excessive wear, or damage. 

found to be defective sh.all be 
;.:d from service. 
Proper storage shall be provided 
ngs while not in use. 
Suitable protection shall be pro
between the sling and sharp un
lg surfaces of the load to be lifted. 
R-Opes or cables. ca) Wire rope or 
shall be inspected when installed 
nee each week thereafter, when in 
, shall be removed from hoisting or 
~arrying service when kinked or 
one of the following conditions 

When three broken wires are 
I in one lay of 6 by 6 wire rope. 
When six broken wires are found 

e lay of 6 by 19 wire rope. 

evil Drums, sheaves, and pulleys. 
Drums, sheaves, and pulleys shall be 
smooth and free from surface defects 
liable to injure rope. Drums, sheaves, or 
pulleys having eccentric bores or cracked 
hubs, spokes, or flanges shall be removed 
from service. 

<vii> Connections. Connections, fit
tings, fastenings, and other parts used 
in connection with ropes and cables shall 
be of good quality and of proper size 
and strength, and shall be Installed in 
accordance with the manufacturer's 
recommendations. 

(viii) Socketing, splicing, aM seizing. 
(a) Socketing, splicing, and seizing of 
cables shall be performed only by quali
fied persons. 

Cb) All eye splices shall be made in an 
approved manner and wire rope thimbles 
of proper size shall be fitted in the eye, 
except that in slings the use of thimbles 
~hall be optionnL 

(c) Wire rope clips attached with 
U-bolts shall have these bolts on the dead 
or short end of the rope. The U-bolt nuts 
shall be retightened immediately after 
Initial load carrying use and at frequent 
intervals thereafter. 

Cd> When a wedge socket-type fasten
ing is used, the dead or short end of the 
cable shall be clipped with a U-bolt or 
otherwise made secure against loosening. 

<e> Fittings. Hooks, shackles, rings, 
pad eyes, and other fittings that show 
excessive wear or that have been bent, 
twisted, or otherwiSe damaged shall be 
removed from service. 

<!> Running lines. Running lines of 
hoisting equipment located within 6 fc-et 
6 inches of the ground or working level 
shall be boxed off or otherwise guarded, 
or the operating area shall be restrictea. 

(g) Number of wraps on drum. There 
shall be not less than two full wraps of 
hoisting cable on the drum of cranes and 
hoists at all times of operation. 

<h> Drum flanges. Drums shall have a 
flange at ea.ch end t-0 prevent the cable 
from slipping off. 

(e) Broken chA\ns shall not be spliced 
by inserting a bolt between two links with 
the head of the bolt and nut sustaining 
the load, or by passing one link through 
another and inserting a bolt or nail to 
hold it. 

ex> Fiber rope. (a) Frozen fiber rope 
shall not be used In load carrying service. 

Cb) Fiber rope that has been subjected 
to acid or excessive heat shall not be used 
for load carrying purposes. 

<c) Fiber rope shall be protected from 
abrasion by padding where it 1s fastened 
or drawn over square corners or sharp 
or rough surfaces. 

(25) Reserved. 

,26> Mechanical stackers and un:.tac}(
ers-(1) Power-tran.$1Ttission apparatus. 
$tackers and unstackers, shall have c1ll 
gears, sprockets, chains, belt drives and 
other power transmission appatatus 
guarded as specified in § 1910.219, 

Wl Lumber lifting aevices. Lumber 
lifting devices en all stackers shall be 
designed and arranged so as to minimize 
the possibility of lumber falling fron1 
such devices. 

(iii> Blocking hoisting platform,. Means 
shall be provided to positively block the 
hoisting platform when employees must 
go beneath the stacker or unstacker 
hoist. 

Uv) Identifying controls. Every manu
ally operated control s,vitch sha:.l be 
properly identified and so located as to 
be readily accessible to the operator. 

(vl Locking main control switches. 
Main c-ontrol switches shall be so de
signed tha~ they can be locked in the 
open position. 

(vi) Guarding side openings. The 
hoistway side openings at the top level 
of the stacker and unstacker shall be 
protected by enclosures of standard 
railings. 

(vti) Guarding hoistwav openings. 
When the hoist platform or top of the 
load 1s bele,w the working platform, the 
hoistway openings shall be gUarded. 

<viti) Guarding lower landing area. 
The lo\\·er landing area of stackers and 
unst.ackers shall be guarded by enclo
sure:: that prevent entrance to the area 
or pit below the hoist platform. En
trances should be protected by electri-
caUy interlocked gates which. when open, 
v.ill disconnect the power and set the 
hoist brakes. When the interlock is not 
insWled. other positive means of pro
tect.lug the entrance shall be provided. When nine broken wires are found 

e lay of 6 by 37 wire rope. 
When eight broken wires are 

l in one lay of 8 by 19 wire rope. 

(i) Sh.eave guards. Bottom sheaves 
shall be protected by close fitting guards 
to prevent cable from jumping the 
sheave. 

<i> Preventing abrasion. The reeving 
of a rope shall be so arranged as to mini
mize c-haflng or abrading while in us~. 

<~x) Inspection. Every stacker and un
stacker shall be inspected at frequent 
intervals and all defective parts shall be 
immediately repaired or replaced. When marked corro.5ion appears. 

Wire rope of a type not described 
ll shall be removed from service 
4 percent of the total number of 
composing such rope are found to 

oken in one lay. 
Wire rope removed from service 

• :.o defects shall be plainly marked 

<Ix' Chains. (a> Chains used in load 
carrying sen'1ce shall be inspected before 
initial use and weeklY thereafter. 

Cb> Chain shall be normalized or an
nealed per!odlcallY as recommended by 
the manufacturer. 

<xl Cleaning pits. Safe means of en
trance and exit shall be provided to per
mit cleaning of pits. 

(xi) Preventing entry to 11a::ardous 
area. \\There the return of trucks fron1 
unstacker to sta<"ker is by mechanical 

265(c)(26) 
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power or gravity, adequate signs, warn
ing devices, or barriers shall be erected 
to prevent entry Into the hazardous area. 

(27) Lumber piling and storage-CD 
Pile foundations. In stacking units of 
lumber, pile foundations shall be de
signed and arranged to support maxi
mum loads without sinking, sagging, or 
permitting the piles to topple. In unit 
package piles, substantial bolste1•s or unit 
separators shall be placed between each 
package directly o,·er the stickers. 

(ti) Stacking dissimilar unit packages. 
Long units of lumber shall not be stacked 
upon shorter packages except \\ here a 
stable pile can be made with the v,e of 
package separators. 

(iii> Unstable piles. Piles of lumbe: 
which have become unstable shall be hn
mediately made safe, or the area into 
which they mlght fall shall be fenced or 
barricaded and employees prohibited 
from entering it. 

(iv) Stickers. Unit packages ot lumbe,· 
shall be provided with stickers as neces
sary to insure stability ur.der ordinary 
operating conditions. 

<v> Sticker alignment. Stickers Sh&ll 
extend the full v.idth of the pac.l<ag4l, 
shall be uniformly spaced, and shall be 
aligned one above the other. Stickers may 
be lapped with a minin1um overlapping 
of 12 inches. Stickers shall not protn.:de 
more than 2 inches beyond the sides of 
the packai;e. 

<vi) Pile height. The height of unit 
package piles shall be dependent on the 
dimensions of the packages and shall be 
such as to provide stability under normal 
operating conditions. Adjacent lumber 
piles may be tied together with sepa1'!l
tors to increase stability. 

(28) LumbP.r loaaing. Loads shall be 
built and secured to insure stabllity in 
transit. 

(29) Burners-CD Guyinp. It the 
burner stack is not self-supporting, it 
shall be guyed or otherwise supported. 

(Ji) Runwa11. The conveyor runway to 
the burner shall be equipped with a 
standard handrail. If the runway crosses 
a. roadway or thoroughfare, standard toe 
boards shall be provided in addH.ion. 

(30) Vehicles-u> Scope. Vehicles 
shall include all mobile equipment nor
mally used in sawmill, planing mill, stor
age, shipping, and yard operations. 

<U> Warning signals and spark ar
restors. All vehicles shall be equipped 
with audible warning signals and where 
practicable shall have spark arrestors. 

(iii) Lights. All vehicles operated in 
the dark or in poorly lighted areas shall 
be equipped with head and tall lights. 

<iv) Overhead guard. All vehicles 
operated in areas where overhead haz
ards exist shall be equipped with an ap
proved overhead guard. See American 
National Standard Safety Code for 
Powered Industrial Trucks, B56.l-1969. 

<v) Platform guard. Where the oper
ator is exposed to hazard from backing 
the vehicle into ol:>jects, an approved 
platform guard shall be provided and so 
arranged as to not impede fX 1t of driver 
from vehicle. 

265(c)(27) 

(vi) Exposed parts. Vehicle flywheels, 
gears, sprockets, chains, she&.! points, 
and other exposed parts constituting a 
hazard to the operator or other persons 
shall be guarded in accordance w!th the 
requirements of § 1910.219. 

(vti) Operation in buildings. Vehicles 
powered by internal combustion engines 
shall not operate in buildings unless the 
buildings are adequately ventilated. 

<viii) Load limits. No vehicle shall be 
operated with loads exceeding its safe 
load capacity. 

(ix) Brakes. All vehicles shall be 
equipped with brakes capable of holding 
and controlline the vehicle and capacity 
load upon any incline or grade over 
which they may be operated. 

<x> Lift trucks. Litt trucks shall be 
designed, constructed, maintained, and 
operated in accordance with tile require
ments of § 1910.178. 

Cxi) Carriers. <a> Carriers shall be so 
designed and constructed that the oper
ator's field of vision shall not be un
necessarily restricted. 

Cb) Carriers shall be provided with an 
access ladder or equivalent. 

(xii) Lumber hauling trucks. <a) On 
trucks where movement of load on stop
ping would endanger the operator, a 
substantial bulkhead shall be installed 
behind the operator's seat. This shall 
extend to the top of the operator's 
compartment. 

(b> Stakes, stake pockets, racks, 
tighteners, and binders shall provide 
adequate means to secure the load 
against any movement during transit. 

<c> Where rollers are used, at least 
two shall be equipped with locks which 
shall be locked when supporting loads 
during transit. 

(31) Traffic control and ftow-<D 
Hazardous crossings. Railroad tracks 
and other hazardous crossings shall be 
plainly posted and appropriate traffic 
control devices <American National 
Standard D8.1-1967 for Railroad
Highway Grade crossing Protection> 
should be utilized. 

<11) Restricted overhead clearance. All 
areas of restricted side or overhead clear
ance shall be plainly marked. 

(iii) Pickup and unloading 13otnt.,. 
Pickup and unloading points and paths 
for lumber packages on conveyors and 
transfers and other areas where accu
rate spotting 1s required, shall be plainly 
marked and wheel stops provided where 
necessary. 

(iv) Aisles, 11assagewa11s, and road
ways. Aisles, passageways, and roadways 
shall be sufficiently wide to provide safe 
side clearance. One-way aisles may be 
used for two-way traffic if suitable turn
outs are provided. 

(d) Log handltng, sorting, and stor
age-(1) Log unloading methods, equip
ment, and factlfttes-<1> Unloading 
methods. (a) Stakes and chocks which 
trip shall be constructed in such man
ner that the tripping mechanism that 
releases the stake or chocks 1s activated 
at the opposite side of the load being 
tripped. 

(b) Binders on logs shall not te I 
leased prior to securing with unload; 
lines or other unloading deVice. M 

(c) Binders shall be released only fr, • 
the side on which the unloader opera! Ii • 
except when released by remote cont I 
devices or except when person matJ 
release is protected by racks or 111 ~ 
chions or other equivalent means. Ill 

(d) Loads on which a binder is foul 1 
by the u.nloading machine shall hue h ll 
extra binder or metal band of eq1 • 
strength placed around the load, or t 1 
load shall be otherwise secured so t 
fouled binder can be safely removed. 

<11) Unloading equipment and fo,cl '!t
ttes. <a> Machines used for hoisting, u 
loading, or lowering logs shall be equl 
ped with brakes capable of controlli • 
or holding the maximum load in m1da 

<b) The lifting cylinders of all hydrl 
llcally operated log handling machlD ~ 
shall be equipped with a positive den 
for preventing the uncontrolled lo1'·ulJ 
of the load or forks in case of a failure 
the hydraulic system. 

(c) A llmit switch shall be fnstalled < ~ 
powered log handling machines to pr, a!: 
vent the lift arms from travellng too f1 
in the event the control switch is n1 < , 
released in time. WI';: 

(d) When forklift- type macnl!JM aJ ' 
used to load trailers, a means of securln , 
the loading attachment to the fort Ill• t 
be installed and used. . l 

<e> A-frames and stmllar log unl08C re: ~ 
ing devices shall have adequate height! 

1 provide safe clearance for swinging loac N 
and to provide for adequate crotch Uni t 
and spreader bar devices. t Ill 

(/) Log handling machines used 
stack logs or lift loads above operator 
head shall be equipped with adequal 
overhead protection. 1 

Cg) All mobile log handling machine lt. 
shall be equipped with headlights an, 
backup lights. 

(h) Unloading devices shall b 1 
equipped with a horn or other plainl: o . 
audible signaling device. • ' 

CO Movement of unloading equlpmeo ~ J 
shall be coordinated by audible or hall< 11 
signals when operator's vision is lJnpalre< , 
or operating in the viclnlty of ot.bel : 
employees. 

<i> Wood pike poles shall be made 01 It!.· 
straight-grained, select material. Met& 1C 

or conductive pike poles shall not be GJ,t 
used around exposed energized electnca. 
conductors. Defective, blunt, or dull pill ll • 
poles 11hall not be used. , 

(2> Log unl.oading and storage areas-
(i) General. <a) Log dumps, ooom., GI".; 
ponds, or storage areas used at nigh /, 
shall be 1Jlnmlnated in accordance wl~ · 
the requirements of American NaUODA: 11'.1 
Standard All.I-- 1965 (R-1970) Stand ,,, 
a.rd Practice for Industrial Lighttng. ~ 

(b) Log unloading areas shall bear· lt1. 
ranged and maintained to provide a salt ~~ 
working area. ade-

1111 (c) Where skids are used, space be · 
quate to clear a man's body shall t 
maintained between the top of the sklclf" 

an:!t;h:i~uniohlblttng unauthorll,ed lie. 
foot or vehicle traffic in log unJoadinS ~. 
and storage areas shall be posted. 



, 
SUBPART R-SPECIAL INDUSTRIES 257 

Water log dumps. <a> Ungrounded 
cally powered hoists using hand-

■ ·emote control in groUJ1ded loca
• such as log dumps or mill log lifts, 

(i) Boom sticks shall be fastened to
gether with adequate crossties or cou
plings. 

c;> Floating donkeys or other power
driven machinery used on booms shall 
be placed on a raft or float with enough 
buoyancy to keep the deck well above 
water. 

I be actuated by circuits operating 
. than 50 volts to ground. 
Roadbeds at log dumps shall be 

n icient width and evenness to insure 
• peration of equipment. 

An adequate brow log or skid Um-
• ,r the equivalent shall be provided 
• necessary. Railroad-type dumps, 

located where logs are dumped di
■ into water or where entire loads 
• ted from vehicle, may be exempted 
■ Ung such practice does not create 

iardous exposure of personnel or 
• nent. 

Unloading lines shall be arranged 
• .it it 1s not necessary for the em-
• !S to attach them from the pond or 
Ill side of the load except when entire 
a: are lifted from the log-transporting 
,.. .e. 

Unloading lines, crotch lines, or 
• ly effective means shall be arranged 
111 lSed in a manner to minimize the 
.- >llity of any log from swinging or 
IT g back. 

When logs are unloaded with 
!JIG ,s or similar manual methods, 
• .s shall be provided and used that 
• ninimi2'.e the danger from rolling or 

"I fing logs. 
Guardrails. walkways, and sl.i1Jd -

1111 handrails shall be installed 
, Approved life rings (see: 46 CFR 

Y 99 and 46 CFR 160.050) with line 
• hed and maintained to retain buoy-
• sball be provided. 

> Log booms and ponds. <a> Walk
• and floats shall be installed and 
N ely anchored to provide adequate 
pr; gew~y for employees. 

All regular boom sticks and foot 
lo. shall be reasonably straight, with 
m ·otruding knots and bark, and shall 
~ apable of SUPPOrting, above the 
11 r line at either end. the weight of 
• nployee and equipment. 

Permanent cable swifters shall be 
• ranged that it will not be necessary 
~ 11 boom sticks in order to attach or 
c!I :h them. 

(k) All sorting gaps shall have a sub
stantial stiff boom on each side. 

<iv> Pond boats and rafts. The ap
plicable provisions of the Standard for 
Fire Protection for Motorcraft, NPPA 
No. 302-1968, shall be complied with. 

(a) Decks of pond boats shall be cov
ered with nonslip material. 

(b) Powered pond boats or rafts shall 
be provided with at least one approved 
flre extinguisher, and one lifering with 
lJne atte.ched. 

Cc) Boat fuel shall be transported and 
i:tored in epproved safety containers 
<Underwriters Laboratories, Inc.). 

(d) Inspection, maintenance, and 
ventilation of the bilge area shall be pro
vided to prevent accumulation of highly 
combustible materials . 

<e> Adequate ventilation shall be pro• 
vided for the cabin area on enclosed 
ca.bin-type boats to prevent accumula
tion of harmful gases or vapors. 

<v> Dry deck storage. <a> Dry deck 
storage areas shall be kept orderly and 
shall be maintained in a condition which 
ii conducive to safe operation of mobile 
equipment. 

<b> Logs shall be stored in a safe and 
oi:derly manner, and roadways and trnf
flc lanes shall be maintained at a width 
A.dequate for safe travel of log hand!ing 
equipment. 

Cc) Logs shall be arranged to mini
mize the chance of accidentally rolling 
fron1 the deck. 

(vi> Log hauls and slips. <a> Walk
ways a.long log hauls shall have a stand· 
ard handrail on the outer edge, and 
rleats or other means to assure adequate 
footing and enable employees to walk 
clear of the log chute. 

<b> Log haul bull chains or cable shall 
be designed, installed, and maintain8'i 
to provide adequate safety for the work 
need. 

<3> Log decks-(D Access. Safe access 
to the head rig shall be provided. 

<ii> Stops. Log decks shall be provided 
with adequate stops, chains, or other 
safeguards to prevent logs from rolling 
down the deck onto the carriage or its 
nmway. 

(iii> Barricade. A barricade or other 
positive stop of sufficient strength to stop 
any log shall be erected between the 
sawyer's stand and the log deck. 

(iv> Loose chains. Loose chains from 
overhead canting devices or other equip• 
ment shall not be allowed to hang over 
the log deck in such manner as to strike 
employees. 

<v> Swing saws. Swing saws on log 
decks shall be equipped with a barricade 
and stops for protection of employees 
who may be on the opposite side of the 
log haul chute. 

(vi) Drag saws. Where reciprocating 
log cutoff saws <drag saws> are pro
vided, they shall not project into walk
way or aisle. 

(Vii> Circular cutoff saws. Circular log 
bucking or cutoff saws shall be so located 
and guarded as to allow safe entrance 
to and exit from the building. 

(vill) Entrance doorway. Where the 
cutoff saw partially blocks the entrance 
from the log haul runway, the entrance 
shall be guarded. 

(4) Mechanical barkers-CD Rotary 
barkers. Rotary barking devices shall be 
so guarded as to protect employees from 
flying chips, bark, or other extraneous 
material. 

<ii> Elevating ramp. If an elevating 
ramp or gate ls used, it shall be provided 
with a safety chain, hook, or other means 
of suspension while employees are 
underneath. 

(iii) Area around barkers. The haz
ardous area around ring barkers and 
their conveyors shall be fenced off or 
posted as a prohibited area for W1au
thorized persons. 

(iv> Enclosing hydraulic barkers. Hy
draulic barkers shall be enclosed with 
strong baffles at the inlet and outlet. The 
operator shall be protected by adequate 
safety glass or equivalent. 

Cv) Holddown rolls. Holddown rolls 
shall be installed at the lnfeed and out
f ced sections of mechanical ring barkers 
to cohtrol the movement of logs. 

> Periodic inspection of cable or 
c!I ing lines shall be made to deter
Ill · when repair or removal from serv
J ; necessary. 

(c> Log haul gear and bull chain drive 
mechanism shall be guarded. 

Cd) Substantial troughs for the return 
:--Lrand of log haul chains shall be pro
vided pver passageways. 

(e) Log haul controls shall be located 
and identified to operate from a position 
where the operator will, at all times, be 
in the clear of logs, machlnery, lines, and 
1igging. In operations where control ls 
by lever exposed to incoming logs, th~ 
lever shall be arranged to operate the 
log haul onlY when moved toward the 

<e> Log breakdown and related ma
chinery and facUities-(1> Log carriages 
and carriage runways-Ci> Bumpers. A 
substantial stop or bumper with ade
quate shock-absorptive qualities shall be 
installed at each end of the carriage 
runway. 

> The banks of the log pond in the 
.., \ty of the log haul shall be reln
ai, ~ to prevent caving in. 

> Artificial log Ponds shall be 
o• ied, cleaned, and refllled when un
i thy stagnation or pollution occurs. 

> Employees whose duties reQuire 
I 1 to work from boats. floating logs, 
I. n sticks, or walkways along or on 
" ,r shall be provided with and shall 
• : appropriate buoyant devices while 

orming such duties. 
.> Stiff booms shall be two float logs 
· secured by boom chains or other 

• 1ect1ng devices, and of a width a.de
,e for the working needs. Walking 
aces shall be free of loose material 
maintained in good repair. 

log slip or toward the log pond. . 
ti> A PoSitive stop shall be installed 

:>n llll log hauls to prevent logs from 
traveling too far ahead in the mill. 

<g> overhead protection shall be pro
vided for employees working below log:. 
being moved to the log deck. 

Ch) Log wells shall be provided with 
safeguards to mlnlm.lze the possibility of 
logs rolling back into well from log deck. 

<ii> Footing. Rider-type carriages 
shall be floored to provide secure foot
ing and a firm working platform for the 
block setter. 

<W> Sheave housing. Sheaves on rope
driven carriages shall be guarded at floor 
line with substantial housings. 

<Iv) Carriage control. A positive 
means shall be provided to prevent unin
tended movement of the carriage. This 
may involve a control locking device, a 
carriage tie-down, or both. 

<v> Barriers and warning signs. A bar
rier shall be provided to prevent employ-

265(e)(l) 
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ees from entering the space necessary tor 
travel of the carriage, with head.blocks 
fully receded, for the full length and ex
treme ends of carriage runways. Warn
Ing signs shall be posted at possible entry 
points to this area. 

(vi) Overhead clearance. For a rider
type carriage adequate overhead clear 
space above the carriage deck shall be 
provided for the full carria.ge runway 
length. 

(vii> Sweeping devices. Carriage track 
sweeping devices shall be used to keep 
track rails clear of debris. 

<viii> Dogs. Dogging devices shall be 
adequate to secure logs, cants, or boards, 
during sawing operations. 

(2> Head saws-(1> Band head saws. 
<a> Band bead saws shall not be operated 
at speeds in excess of those recom
mended by the manufacturer. 

<b> Band head saws shall be thor
oughly inspected for cracks, splits, 
broken teeth, 9.Dd other defects. A band
saw with a crack greater than one-tenth 
the width of the saw shall not be placed 
1n service until width of saw is reduced to 
ellmlnate crack, until cracked section is 
removed, or crack development 1s 
stop{)ed. 

<c> Provisions shall be made for alert
Ing and warning employees before start
Ing band head saws, and measures shall 
be taken to insure that all persons are in 
the clear. 

<11> Bandsaw wheels. <a> No bandsaw 
wheel shall be run at a peripheral speed 
tn excess of that recommended by the 
manufacturer. The manufacturer's rec
ommended maximum speed shall be 
stamped in plainly legible figures on some 
portion of the wheel. 

<b> Band head saw wheels shall be 
subjected to monthly inspections. Hubs, 
spokes, rims, bolts, and rivets shall be 
thoroughly examined in the course ot 
such inspections. A loose or damaged 
hub, a rim crack, or loose spokes shall 
make the wheel unfit for service. 

<c> Bana wheels shall be completely 
encased or guarded, except for a portion 
of the upper wheel immediately around 
the point where the blade leaves the 
wheel, to permit operator to observe 
movement of equipment. Necessary 
ventilating and observation ports may be 
permitted. Substantial doors or gates are 
allowed for repair, lub1icatlon, and saw 
changes; such doors or gates shall be 
closed securely dw-ing operation. Band 
head rigs shall be equipped with a saw 
catcher or guard of substantial 
construction. 

(Iii> Single circular head saws. <a> 
Circular head saws shall not be operated 
at speeds in excess of those specified by 
the manufactw·er. Maximum speed shall 
be etched on the saw. 

Cb) Circular head saws shall be 
equipped with safety guides which can 
be readily adjusted wit.bout use of hand 
tools. 

<c> The upper saw of a double circu
lar mill shall be provided with a sub
stantial hood or guard. A screen or other 
suitable device shall be placed so as to 
protect the sawyer from flying particles. 

Cd>" All circular sawmills where live 
rolls are not used behind the head saw 
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shall be equipped with a spreader wheel 
or splitter. 

(iv) Twin circiilar head saws. Twin 
circular head saw rigs such as scrag saws 
shall meet the specifications tor single 
circular head saws 1n subdivision (Ui) 
of this subparagraph where applicable. 

<v> Whole-log sa.sh- gang saws <Swed
ish- Gangs). <a> Cranks, pitman rods, 
and other moving parts shall be ade
quately guarded. 

(b) Feed rolls shall be enclosed by a 
cover over the top, front, and OJ)etl ends 
except where guarded by location. Drive 
mechanism to teed rolls shall be enclosed. 

Cc) Carriage cradles ot whole-log 
sash gang saws (Swedish gangs>, shall be 
ot adequate height to prevent logs from 
ldckinl!' out while beinit loaded. 

(3) Resaws-<i> Barnt resaws. Band 
resaws shall meet the specifications for 
band head saws as required by subpara
graph <2> Cl> ot this paragravh. 

(ti) Circular gsng restsw.,. (a) :Ranks 
of circular gang resaws shall t,e guarded 
by a hood. 

Cb) Circular gang resaws shall be pro
vided with safety fingers or other anti
kickback devices. 

<c> Circular gang resaws shall not be 
operated at speeds exceeding those rec
ommended by the manufacturer. 

Cd) Feed belts and drive pulleys shall 
be guarded in accordance with the re
quirements of § 1910.219. 

Ce) Feed rolls shall be guarded. 
Cf) Each circular gang resaw, except 

self-feed saws with a live roll or wheel 
at back of saw, shall be provided with 
spreaders. 

(ili) Sash gang resaws. Sash gang re
saws shall meet the safety specifications 
of whole-log sash gang saws in accord
ance with the r equirements of subpara
graph (2) Cv) of this paragraph. 

(4) Tri1n11ter saws- Cl) Maximum 
speed. Trimmer saws shall not be run at 
peripheral speeds in excess of U1ose rec
ommended by the manufacturer. 

Cli) Guards. <a> Trimmer saws shall 
be guarded In front by adequate baffies to 
protect against flying debris and they 
shall be securely bolted to a substantial 
frame. These guards for a series of saws 
shall be set as close to the top of the 
trimmer table as is practical. 

(b) The end saws on trimmers shall 
be guarded. 

(c) The rear ot trimmer saws shall 
have a guard the full width ot the saws 
and as much wider as practical. 

<iii) SaJetv stops. Automatic trimmer 
saws shall be provided with safety stops 
or hangers to prevent saws from dropping 
on table. 

(5) Edgers-Ci) Location. <a> Where 
vertical arbor edger saws are located 
ahead of the main saw, they shall be so 
guarded that an employee cannot con
tact any part of the edger saw from his 
normal position. 

(b) Edgers shall not be located in the 
main roll case behind the head saws. 

(11> Guards. Ca) The top and the 
openings in end and sJde frames ot edgers 
shall be adequately guarded and gears 
and chains shall be fully housed. Guards 

may be hinged or otherwise arrant 
pennit oiling and the removal of sa 

Cb) All edgers shall be equipped 
pr~ure feed rolls. 

Cc> Pressure teed rolls on edgen, 
be-guarded against accidental cont: 

<111> Antikickback devices. Cal E 
shall be provided with safety ftngi 
other approved methods of prevf 
kickbat'ks or guarding against th! 
barricade in line with the edger, if 
erly fenced o1f, may be used If 1 

finger.; are nQt feasible tp install. 
Cb> A controlling device shall I 

stalled and located so that the OP< 
can stop the teed mechanism wl 
releasing the tension ot the pressurE 

(iv) Operating speed. of live rolls 
rolls and tailing devices in back of • 
shall operate at a speed not less tha 
speed o! the edger feed rolls. 

(6) Planers-Cl) Guards. Ca ) Al 
ting heads shall be guarded. 

(b) Side head hoods shall be or 
cient height to safeguard the 
set,;crew. 

Cc) Pressure feed rolls a.nd " 
apples" shall be guarded. 

(d) Levers or controls shall t 
arranged or guarded as to reduC4 
posslbllity of accidental operation. 

<J> Dry kilns and Jacilities-Cll 
foundations. Dry kiln$ shall be 
structed upon solid foundations t.c 
vent tracks from sagging. 

<2> Passageways. A passageway 
be provided to give adequate clearan 
at least one side or in the center ot 
piled kilns and on two sides of cross• 
kilns. 

( 3) Doors-CD Main kiln doors 
Main kiln doors shall be provided 
a method of holding them open 
kjlu is being loaded. 

Cb) Counterweights on vertical 
doors shall be boxed or othe 
guarded. 

<c' Adequate means shall be pro• 
to firmlY secure main doors, when 
are disengaged from carriers and b 
ers, to prevent toppling. 

(ii) Escape doors. <a> U open 
procedures require access to kilns, 
shall be provided with escape doors 
operate easily from the inside, sw!r 
the direction of exit, and are locat{ 
or near the main door at the end o· 
passageway. 

(b> Escape doors shall be of e.deQ 
height and width to accommodat1 
average size man. 

<4> Pits. Pits shall be well ventllt 
drained, and lighted. and shall be 1 
enough to safely accommodate the 
operator together with operating de1 

such as valves, dampers, damper i 

and traps. 
(5) Steam mains. All high-pres 

steam rt'\ains located In or adjacen 
an operating pit shall be covered · 
heat-Jnsulatlng material. 

(6) Ladders. A fixed ladder, in ace, 
ance with the requirements ot § 191 
or other adequate means shall be I 
vided to permit access to the root. Wl 
controls and machinery are mountec 
the roof, a permanent stairway ~ 
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1rd handrail shall be installed 1n 
:lance with the requirements of 
1,24. 
Chocks. A means shall be provided 

ocking or blocking cars. 
Kiln tender room. A warm room 

be provided for kiln employees to 
n during cold weather after leaving 
kiln. 
Mechanical equipment. All belts, 

•s. blowers, and other exposed mov
quipment used in or about kilns 
be guarded in accordance with the 
·ements of § 1910.219. . 
Personal protective equipment. 

equire:nents for personal protective 
-nent specified in subpart I shall 
npiied with. 

Sanitation requirements. :'be re
·nenl.s of § 1910.141 shall gc,v~rn 
\tion practices. 

Fire protection. The requirements 
11;part L of this part shall be com
with in providing the necessary fire 
ction for sawmills. 

Effective dates. (1) The provisions 
is § 1910.265 shall become etrectlve 
1gust 27, 1971, except as provided in 
remaining subparagraphs o! this 
Jra.ph. 

The following provisions shall be
etfective on February 15, 1972: 

l.265 (c) (12), (c) (15). and (c) (SO) (lv). 
1 Notwithstanding subparagraph 
' 2>. or <4> of this para.graph, any 
sion In any other pa,ragraph o! this 
on which contains in itself a specific 
Uve d11.t.e or time limitation shall 
'.lle effective on such date or shall 
1· in accordance with such limitation. 
1 Notwithstanding anything in sub
q;raph ( 1) oi this paragraph, i! any 
Jo.rd In 41 CFR Part 50-204, other 

a national consensus standard 
·p0rated by feference In § 50-204.2 
11, is or becomes applicable at any 

to any employment and place of 

general application without regard to 
any specific industry are incorpQrat.ed by • 
reference in para.graphs of this section 
and made applicable to pulpwood logging. 
All such standards shall be construed ac
cording to the rules of construction set 
out in § 1910.5 . 

{b) Definitions applicable to thi.~ sec
tion--Cl> Arch. The term "arch'' means 
an extension to rear section of a vehicle 
used in skidding used to raise the for
ward part of a load clear of the ground. 

<2> Back cut <felling cut> . The term 
"back cut" means the final cut in a fell
ing operation made on the opposite side 
from the undercut. 

(3) Backfill. The term "backfill" 
means excavated material used to build 
up a road higher than the original level. 

(4) Ballistic nylon. The term "balllstlc 
nylon" means a fabric of high_ tensile 
properties designed to provide protection 
from lacerations. 

(5) Bon·ow. The term "bon·ow" means 
road construction material which is 
taken to anothe1· location for use. The 
source area is called "borrow pit." 

(6) Buck. ThP. term "buck" means the 
process of severing a tree into sections 
(logs or bolts). 

(7) Choker. The term "choker" 111eans 
a length of wire rope or chain with a 1oop 
or noose at one end used to secure trees 
or ser,Uons o! trees for skidding. 

mounted on the end of a handie which 
is used to assist in the lifting and place
ment of bolts of wood. 

<17) Prehaul. The term "prehaul" 
means the hauling of forest products by 
off-the-road vehicles, nonlughway trans
port, or other movement prior to highway 
or rail movement, where the pulpwood 
travels clear of the ground. The term 
"forward" has the same meaning. 

(18) Riprap. The term "ri1~rap" means 
rock, metal stripping, or wooden timbers 
used to contain and stl'lblllze earth 
embankments and fills. 

<19) Root wad. The tenn "root wad" 
means the ball of roots which extends 
above ground level when a tree is pushed 
over by wind or other means. 

(20) Sk:d. The term "skid" means the 
movement of bolts, logs, or trees by pull
Ing or towing across the terrain. It may 
be accomplished by a stationary ma
chine, a moving vehicle, or animal. The 
term is also called "yarding". The 
definitive feature ls contact between 
the terrnin and the product during 
movement. 

<21) Slope <see grade>. The term 
"slope" is a term of measurement ln per
cent and means the increase in height 
over the distance measured. An increase 
of 1 foot over a distance o! 5 feet 
Is expressed as a 20 percent slope. 

<22) Sna{J. The term "snag" means 
any dead standing tree ,;,r portion thereof 
remaining standing. 

(8) Debark. The t.erm "debark" means (23> Spring pole. The term "spring 
the action of removing bark from trees pole" means a section of tree, sapling, 
or sections of trees. ~bark generally de- limb, etc. which is, by virtue of its ar
notes mechanical means as opposed to rangement with relation to other 
manual peeling. Synonyms are "bark" materials, under tension. 
and "barking". (24) Undercut. The term "undercut" 

(9) Fairlead. The term "falrlead" means a notch cut ln a tree to guide the 
means an arrangement of horizontal, and tree ln felling. 
sometimes vertical, rollers usually (25) Widow maker. The term "widow 
mounted at the end of an arch to allow maker" means an overhanging limb or 
free play of wire rope during winching. section of tree which could become dis-

(10) Fell. The term "fell" means the lodged and drop to the ground (see also 
process of severing a tree from the stump "lodged tree"). 

.oyment, by virtue of the Walsh
ey PUblic Contracts Aet, or the Serv
'ontraot Aet of 1965, or the Nati0111al 
1dat1on on Arts and Humanlties Aet 

so that it drops to the ground. Note·that <26) wood hook. The terms "wood 
"fell'' and "feller" are used in this stand- hook" and "pulp hook" mean a device to 
ard. The terms "fall" and "faller" are be held ln one hand which ts fitted with 
commonly used In the Western Uni~ed a pointed section. The device ls used to 
States and they have the same mearung assist 1n the manual piling and handling 
as " fell" and "feller". of bolts of wood (see Plckaroon) . 

(11) Grade (see slope). The t.erm • 
"grade" means the slope _of a surface such 
as a roadway. Also, the elevation of a real 
or planned surface or structure. · 

965, eny correspon<llng establiBbed 
·ral standard in this § 1910.265 which 
rived from 41 CFR Part 50-204 $hall 
become eITective, and shall be appll.: 
~ to such employment and place of 
Loyment. on the same da,te. 

110.266 Pulpwood ·1ogginr;. 

\) Application-Cl> General. This 
Ion applies to pulpwood logging oper
ns incl,1ding but not limited to the 
rr.tlons of felling, limbing, marking, 
ilng, loading, skidding, prehaullng 
otter operations associat.ed with the 

~ration and movement of pulpwood 
ber from the stump to the point of 
very. The provisions of t:11s section 
not apply to logging operations re
ng to sawlogs, veneer bolts, Poles, Pil
and other forest products. 

2) Standards incorporated by re/er
e. Standards covering issues of occu
!onal safety and health which are of 

(12) Guarded. The term "guarded" 
means protected by a cover, shield, rail, 
or other device. or by location, so as to 
reduce the probability of injury. 

03) Guyline. The term "gu::llne" 
means a line used to stay or support spar 
trees. booms, etc. 

(14) Landing. The term "landing" 
means any area where wood ls concen
trated. It iS also called "yard," "deck," 
"brow." 

05) Lodged tree. The term "lodged 
tree" means a tree that has not failen 
to the ground after being partly or wholly 
separated from Its stump or otherwise 

· displaced from its natural Position. 
(16) Pickaroon. The tenn "pickaroon" 

means a device with a head similar to an 
axe but with a Point rather than a blade 

<c> General requirements-0> Cloth
ing, personal protective devices, and first 
aid. 

<D Gloves shall be provided for use 
when working with wire rope in any 
form. 

<11> Safety boots or shoes (excluding 
low cut shoes> shall be provided In ac
cordance with American National Stand
ard for Men's Safety-Toe Footwear, 
Z41.l-1967. 

(iii) Safety helmets o! approved de
sign in accordance with American Na
tional Standard for Safety Requirements 
for Industrial Head Protection, Z89.l-
1969 shall be provided. 

<iv) Eye or face protection in accord
ance with Amerir'\n National Standard 
!or Practice fnr Occupational and Edu
cational Eye a1i ri .Face Protection, Z87.l-
1968 shall be provided for use where chips 
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and sawdust r,r flying particles are 
present. 

<v> Dust masks in accordance with 
American National Standard Practices 
for Respiratory Protection Z88.2-1969 
shall be provided for use where 
cond1tions warrant. 

<vi> Protection agaJnst the effects of 
noise exposure shall be provided when 
the sound levels exceed those shown In 
Table 0-16 of § 1910.95 when measured 
on the A scale of a standard sound level 
meter at slow response. 

Cvfl> First aid k1ts su.fflclent for the 
number of employees shall be provided 
at the work site and on all transport 
vehicles. In all areas where poisonous 
snakes may exist, snake bite kits shall 
be a part of tbe regular first aid equip
ment. First aid kits shall be regularly 
inspected nnd replenished. 

(2) Handtools. O> The employer shall 
be responsible for the safe cond1tion of 
tools when furnished t,y him and user 
shall Jnspect tool to assure safe 
cond1tion. 

<ID Handles shall be sound, straight 
and tight fitting. 

<Un Driven tools shall be dressed to 
remove any mushrooming. 

<iv> Cutting tools shall be kept sharp 
and properly shaped. 

<v> Wood hooks and plckaroons of 
good gr:1.de steel shall be used. 

<vi) Tools sh.all be used for purposes 
for which they were designed. 

<vU> Handtools shall be sheathed or 
boxed If transported in a vehicle with 
personnel. If not contained In a box, the 
sheathed tools shall be fastened to the 
vehlclr. 

<viii> Proper storage facllltles shall be 
provided for hand tools. Tools shall be 
stored in the provided location at all 
times when not in use. 

Ox> Perlod1c Inspections shall be made 
to assure all tools are serviceable and 
others removed from use. 

<3> Environmental condftions. (t) All 
work shall terminate and employees 
moved to a place of safety during electri
cal storms and periods of high winds or 
other unusual weather cond1tlons are 
dangerous to personnel. 

<U> Dead, broken, or rotted limbs or 
trees that are a hazard <widow makers> 
shall be felled or otherwise removed be
fore commencing logging operations, 
bulld1ng roads, trails or landing. In the!.:' 
vicinity. 

<4> Work areas. (1) All persons shall 
be instructed to work within the vocal 
range of other workmen unless a proce
dure has been established for periodically 
check.Ing their location and welfare. 

<U> All men shall be accowited for 
at the end of each work day. 

<U1> An approved (Underwriters Labo
ratories or Factory Mutual Engineering 
Corp.> flre extinguisher shall he provided 
at locations where machines are operat
ing and/or on each vehicle. 

Uv) Fuel shall be stored only in ap
proved <Underwriters Laboratories or 
Factory Mutual Engineering Corp.> 
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well-marked containers located for safe 
access for fueling vehicles and equipment 
and at a safe distance from all fire 
hazards. 

(5) Chain saw operations. <1> Chain 
saw operators shall be instructed to dally 
inspect the sav.-s dally to assure that all 
handles and guards are in place and 
tight, that all controls function properly, 
and that the muffll"r is operative. 

<U> Chain saw operators shall be in
structed to follow manufacturer's in
structions as to operation and adjust
ment. 

<ill> Chain saw operators shall be in
structed to fuel the saw only in sate 
areas and not under cond1tions conducive 
to fire such as near men smoking, hot 
engine, etc. 

<iv) Chain saw operators shall be in
structed to hold the saw with both hands 
during operation. 

<v) Chain saw operators shall be in
structed to start the saw at least 10 
feet away from fueling area. 

(vi) Chain saw operators shall be in
structed to start the saw only on the 
ground or when othervi'ise firmly sup
ported. 

<vU> Chain saw operators shall be In
structed to be certain of footing and to 
clear away brush which might interfere 
bcfc,1 e starting to cut. 

, vtil) Chaln saw operators shall be 
instructed not to use engine fuel for 
starting fires or as a cleaning solvent. 

Clx> Chain saw operators shall be In
structed to shut off the saw when carry
Ing it for a d1stance greater than from 
tree to t1-ee or in hazardous condiUons 
such as slippery surfaces or heavy under
brush. The saw shal'. be at 1d1e speed 
when earned short distances. 

<x> Chain saw operators shall be in
structed to carry the saw in a manner to 
prevent contact with the chain and 
muffler. 

<xi> Chain saw operators shall be In
structed not to use U1e saw to cut di
rectly overhead or at a distance that 
would reqwre the operator to relinquish 
a safe grip on the saw. 

<6> Stationary and mobile equipment 
c,peration. CD Equipment operators shall 
be instructed as to the manufacturers 
recommendations for equipment opera
tion, maintenance, safe practices, and 
site operating proced..u-es. 

<ii> Equipment shall be kept free of 
flammable material. 

<W> Equipment shall be kept free of 
any material which might contribute to 
slipping and falling. 

<iv) Engine of equipment shall be shut 
down during fueling, servicing, and re
pairs except where operation Is required 
for adjustment. 

<v> Equipment shall be inspected tor 
evidence of failure or Incipient failure. 

<vi> The equlpment operator shall be 
instructed to walk completely around 
machine and assure that no obstacles or 
personnel are In the area before startup. 

(vii> The equJpment operator shall be 
lns_tructed to start and operate equJp
ment only from the operator's staUon or 

frc,m safe area recommended b 
manufacturer. 

<vlll> Seat belt shall be provld 
mobUe equipment. 

Clx> The equipment operat.or sl 
instructed to check all controls for 1 
funcUon and response before st 
working cycle. 

<x> The equlpment operator sh 
instructed to ground or secure all 1 
ble elements when not In use. 

Cxl) The equJpment operator sh 
advised of the load capacity and o; 
ing speed of the equlpment. 

<xil> The equipment operator sl 
advised of the stabillty 11.mitatlo 
the equlpment. 

CxJU> The equipment operator st. 
Instructed to maintain adequate cl.It 
from other equJpment and personnl 

<xiv> Where signalmen are usec 
equJpment operator shall be instr 
to operate the equipment only on , 
from the designated signalman 
only when signal 1s dJstlnct and c 
understood.. 

<xv> The equipment operator ah 
instructed not to operate movablt 
ments (boom, grapple, load, etc.> 
to or over personnel. 

<xvi> The equipment operator sh 
instructed to signal his intention t 
operaUon when personnel are in or 
the work.lng area. 

(xvii) The equipment operator 
be Instructed to dismount and 1 
clear for all loading and unloading< 
mobile vehJcle by other mobile e,. 
ment. The dismounted operator sh! 
visible to loader operator. 

<xvill) The equipment operator 
be instructed to operate equipment 
manner that will not place undue s 
loads on wire rope. 

( xlx ) The equJpment operator 
be instructed not to permit ride 
obse-.-vers on the machlne unles! 
proved seating and protection 1s prot 

<xx> The equipment operator sh1 
instructed to shut down the engine 
the equipment is stopped, e.ppiy 1 
lock.s and ground moving elements b 
he dismounts. 

<xxl> The equlpment operator slu 
instructed, when any equipment Ls ti 
ported from one job location toe.no 
to transport it on a vehJcle of suffl 
rated capacity and the equipment 
be properly secured during transJt. 

(xxil> When any equipment 1s t 
moved or operated In the vieln1ty c 
electric distrlbutJon line a m1niJ 
clearance of ten feet shall be malnte 
between the electric distribution line
all elements of the macbloe. 

(7) Explosfoes. Only trained and 
perlenced personnel shall handle or 
explooives. Usage shall complY wttb 
requirements of I 1910.109. 

(d) Equfpmfflt protectioe dedc 
atattonarv and mobile equipm.ent
Or,erator's manual. There shall be 
oper&tor's manual or operating 1nstr 
tlons with each macblne. It will 
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operation, maintenance, and safe 
ces. 

Protective canopy. A protective 
,y shall be provided for the operator 
,bUe equipment. It shall be so con
:;ed as to protect the aperator from 
, due to fa]Ung trees or limbs, sap
or branches which might enter the 
irtment side areas, and snapping 
, lines or other objects. . 

Cranes, Derricks and Hoists Overhead 
and Gantry Cranes, B30.2.0--1967, and 
American National Standard Safety 
Code for Cranes, Derricks and Hoists-
Crawler, Locomotive, and Truck Cranes, 
B30.5-1968. 

(5) Mechantcal debarking and delimb
ing. Guarding shall be provided so as to 
protect employees from flying chunks, 
logs, chips, bark, limbs, and other mate
rial and to prevent the worker from con
tactin_rc moving parts. 

<e> Pulpwood harvesting-(!) Fell- ( 6 > Skiddinq a11d prehau.ling, gen-
ing, general. (i) Work areas shall be as- er al-<i) O !•!J a designated, trained op
signed such that a tree cannot fall into erator shall operate a skid or prehaul 
an adjacent work area. The recom- machine. 
mended distance between workers is <11> Choker setters shall work on up-

The canopy shall be of adequate 
o as not to impair the operator's 
"Dents. 

twice the height of trees being felled. blll side of log. _ 
(ii)-Revokcd <lll> No passenger personnel shall ride 

- Revoked 

1 The overhead covering shall be 
lid material and extend the full 

of the canopy. 
The lower portion of cab shall be 

lete:y enclosed with soHc! :-n::.teria1, 
t at entrances. to prevent the oper
rrom being injured from obstacles 
1ng the cab. 

The upper rear Portion of cab shall 
Uy enclosed with open mesh mate
vith openings of such a size as to 
. the entrance of an object larger 
1 ¾ inch in diameter. It shall pro
naximum rearward visiblllty. 

. > Open mesh shall be extended for
as far as possible from the rear 

irs of the cab sides so as to give the 
mum protection again.st obstacles, 
;hes, etc., entering the cab area. 
l> Deflectors shall also be installed 
:1 of the operator to deflect whipping 
ngs and branches. These shall be 
ed so as to not impede 1ngress or 
s from the compartment. 
11> The entrance opening of the 
PY shall be not less than 52 inches 1n 
~al helght. 
> Where glass ts used it shall be 
y glass. An approved substitute may 
ed. 
, An additional metal screen shall 
,ed where glass alone ls not ade
, operator protection. 
1 Provision shall be made to clean 
to assure adequate visibillty. 

l Guards. Guards sl.all be provided 
exposed moving elemf.""t; such as 
ts, pulleys, belts, c.:;nveyors, and 
s in accordance with § 191(}.219 and 
·rican National Standard Safety 
3 for Conveyors, Cableways, and Re
l Equipment, B20.1-1957. Guards 
l be in place a.t all times machine is 
oeration. 
> Mufflers. Mufflers provided by the 
Ufacturer or thelr equivalent shall 
n place at all times the machine is 
oeration. 
> Guylines. GUYllnes shall be ar-

(lll) Workers shall be inStructed not on a prebaul vehicle, lop, pe.llet.,. skid 
to approach a feller closer than twice pans or other load unless adequate seat-
the height of trees being felled until the 1ng and protection 1.9 provided except on 
feller has acknowledged the signal of animal powered wagons. 
approach. <1v> Chokers shall be positioned near 

Ov> Lodged trees shall be pulled to the the end of the log or tree length to allow 
ground at first opportunity with me- turning of the prehaul vehicle. to pre
chanlcal equipment or animal. vent the penetration of the operator sta

<v> Workers shall be tnstructed not to tion and to reduce posslbUlty of striking 
work under a lodged tree. the wheel or track. 

(vi) Special precautions shall be t~en <v> During winching, the equlpment 
to prevent fellmg trees into powerlines. · shall be positioned so that the winch line 

(vii> If a tree does make contact with 1s 1n alignment with the long axis of 
a powerline the pawer company shall be the prehaul machine • 
notified immediately and all personnel <vl> A stuck or inoperative vehicle 
shall remain clear of the area until shall be towed. A loaded pallet shall not 
po-;-.-cr company personnel ae1V1Ses that be pwhed. 
conditions are safe. (vll) stakea shall not be added ~ per-

(2) Manual felling. (i) The feller ;;hall 
be instructed to plan retreat path and 
ciear path as necessary before cu~ 1s 
started. 

mit a load beyond the rated capacity of 
paJ]et., and trailers. 

<vlll) The operator shall be ·instructed 
to be observant and cautious of height of 
load and vehicle when traveling under 
trees, limbs, and other overhead ob
structions. 

<ll> The feller shall be instructed to 
appraise s!tuation !or dead limbs, the 
lean of tree to be cut, wind conditions, 
location of other trees and other hazards (7) Skidding and prehauling equl,i 
and exercise proper preca.utlons before ment requirements. (1) Arches, fairlc&41, 
cut is started. drawbars, hitches and bumpers or fend-

(ili> Undercuts shall be about one- era shall be designed and constructed 
third the diameter of the tree to guide to allow a mtnlmum radius vehicle turn 
tree and reduce passibillty of splitting. without the load contacting a rear tire 
(Local practice where small diameter or the rear of a track assembly. 
trees are felled without being undercut <11> Towed equiprrent such as skid 
is acceptable if the direction of f&.µ is pans, pallets and trailers shall '»e at
controlled by the practice.) tached in such a manner as to allow a 

(iv> Back or felling cut shall be paral- full 90• turn. prevent overrunning of 
lel to the inner edge of the undercut and the towed vehicle, and assure control of 
approximately two inches higher than the towed equipment. 
the undercut. <111> Animal towed equipment shall be 

(v> The saw shall be shut off before equipped with a hand brake within reach 
feller starts his retreat. of the driver. 

(vi) On t.errain where trees a.re likely (lv) Prehaulera shall have a mean., 
to slide or roll fellers shall be instructed for securely retaining pallet.a or pulp-
to fell trees from the uphill side and wood. . 
arrange to keep uphill from previous1Y <v> Prehaulers shall have a means of 
felled trees. securely retalninr loader for transpan 

when ao equipped. 
(3,) Bucking. (1) Bucking on slopes (vi) Provision shall be made to se-

shall be from the uphill side unless the curely fasten and to protect all tools and 
log has been securely blocked to prevent material on the carrier. 
rolling or swingiDg. · (ii> Spring pales and trees .under (8) Perionnei trams,ort. (l) The 

• ied in such manner that stresses will 
mposed on not less than two guy-
1. Stumps • usll(i for anchoring guy
; shall be carefully chosen as to posi

stress shall be cut so that employee 1s driver shall be properly licensed. 
clear when the tension is released. <ll> Flammable liquids sh1'11 not be 
(This 1s accomplishea by cutting under . transported on personnel carriers unless 
the bend.) a safe and adequate compartment 1.9 

(ill> Trees piled for bucking shall -be provided. and strength. They shall be tied 
: it necessary. Standing trees shall 
be used for this purpose. 
> Stability and reliability. Crane 
loader stability and boom rellabWty 
l be in accordance with American 

i»- lonal Standard Safety Code for 
J ... 

piled in an orderly parallel manner that <lll> Seat., shall be securely fastened. 
11'llnlml?,es hazard to 11mployees. (9)- Revoked (4) Limbing. Spring poles and limbs 
under stress shall be cut in such a man-
ner that the employee is clear when ten- <10> Manual loading. (t) The carrier 
ston 1s released. shall be positioned to provide safe work-
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1ng clearance between carrier and pile. 
(11> Proper lifting techniques shall be 

used. i.e., straight back and bend knees. 
<ill> The stick shall be placed In the 

carrier In such mnnner that it is or will 
be properly secured. 

(iv> Manual handling shall be limited 
to a weight consistent with safe 
practices. 

(ll> Machine loading. Ci) Piles shall 
be located to provide a safe work area. 

(11) Only the machine operator and 
sllngman, where used, shall be in the 
work area. 

Cili) The load shall be positioned for 
balance and to prevent slippage or los.s. 
Slings shall be placed to secure and bal
ance the load. 

Cl2> Storage. Piles shall be located and 
constructed in a manner to provide safe 
working area around them. 

Cl3> Banding and piling bundles. (1) 
Steel bands in good condition shall be 
used. 

CU> Bands shall be placed when bundle 
ls close to ground. 

<111> No part of the body shall be under 
the bundle at any time. Bundles shall be 
placed on runners. Bundles may be 
double stacked with top end bundle one 
halt or more back from the lower rank 
end bundle. 

<14> Chtwinu <in-woods locations). 
Cl) Access covers or doors shall not be 
opened until the drum or dLsk is at a 
complete stop. 

<ii> Infeed and discharge ports shall 
be designed to prevent contact by per
sonnel with disc, knlves, or blower blades. 

<18) Road and trail surfacing. Road 
surface shall be properly compacted, 
graded and crowned. 

09> Bridges, <1> Construction shall 
provide for maximum anticipated loads 
and side thrust with a substantial safety 
factor. 

<U> Bridges shall be decked and 
curbed. 

en EOectfve dates. (l) The provt.slona 
of this § 1910.266 shall become effective 
on August 27, 1971, except as provided in 
the TPmalolog aubparagraph.s Of th.la 
paragraph. 

<2> Paragraph Cd> (2) of this aectfon 
shall becorne etrectlve on February 15. 
1972. 

(3) Notw1thstand1Dg anything in sub-
paragraph <l). C2>, or (4) of this para
graph, any provision in any other para
graph of thls section which contains 1n 
itself a speclflc effective date or Ume 
llmitation shall become effective on such 
date or shall apply in accordance with 
such limitation. 

<4> Notwithstanding anythlng in sub• 
paravaph C 1 > of this paragraph, 1f any 
standard 1n 41 CFR Part 50-204, other 
than a national consPnsus standard In
corporated by reference in § 50-204.2 
Ca> (1), 1s or becoma. applicable at any 
time to any empioyment and place of em
ployrr.ent, by virtue of the Walsb-HeaJey 
Public Contracts Act, or the Service Con
tract Act of 1965, or the National Foun
dation on Arts and Humanlties Act of 
1965, any corresponding established Fed
eral standard In thls § 1910.266 which ls 

munications field Installations, , 
are located outdoors or 1n building 6 

used for such field 1nstallat1ons. · 
ter" work Includes the lnst&llatton 
eratlon, maintenance, rearrangeJ 
and removal of communJcattons e 
ment and other associated equipme. 
telecommunications switching ce, 
"Field'' work Includes the lnstallt 
operation, maintenance. rearranger 
and removal of conductors and 
equipment used for signal or comn 
cation service, and of their suppo 
or containing structures, overh~ 
underground, on public or privater 
of way, Including buildlDgs or 1 

structures. 
(2) These standards do not appb 

To construction work, as define,. 
§ 1910.12, nor <11> to installations u 
tbe exclusive control of electric utl 
used for the purpose of communica 
or metering, or for generation, cor 
tra.D,$formatlon, transmission, and 
trlbution of electric energy, which 
located In buildings used exclusive! 
the electric utllitles for such purpose 
located outdoors on property owne 
leased by the electric utWties or on , 
lie highways, streets, roads, etc .• or 
doors by established rights on prl 
property. 

(3) Operations or conditions not 
cltlcally covered by thls section are 
Ject to all the applicable standards , 
tained In this Part 1910. See 11910.f 
Operations which involve COD$truc 
work, as defined in § 1910.12 are sut 
to all the applicable standards conta: 
in Pa.rt 1926 of this chapter. 

<15> Roads and trails, general. co derivec. from 41 CFR Pa.rt 40-204 shall (b> General-Cl) Buildings cont 
Roads shall be maintained .and hazard- also become effective, and shall be appli- fn.g telecommun.fcations cen.ters.-CI> 
ous conditions corrected. cable to such employment and Pl.ace of lumfnatton. Lighting In telecommun 

<U> Where vision ls llmlted wa.rnings employment. on the same date. tlon centers shall be provided In 
shall be posted. adequate amount such that conttn, 

<ill> Curve radll shall be the maxi- § 1910.267 Agric:uhur11l o_pern1ion1. work operations, routine observe.ti 
mum consistent with terrain. [These standards have been trans- and the passage of employees cau 

Civ) When nightwork 1s necessary ade- terrec! to § 1928.21 of this chapter.] carried out in a safe and healthfUl m 
quate lJghtlng shall be provided. ner. Certain specitlc tasks in cent 

<v> Local road standards and maxi- [Amended at 38 F . R. 10815 , such as spllcing cable and the ~ 
rnum weight of traffic expected shall be May 1 , 1973, effective June nance and repair of equipment ln 
:8:f:!t~i:iJ

0
Jr!:'~~~a1s. construe• 10 , 1973; §1910.267(a) (6) fil1~t~i.~~ec!s~t!re~;~ 

Cl6) Road and trail pioneering and deleted at 39 F . R. 28878 , shall Install permanent llghtlng or .i: 
ear thwork. cl) Banks at the borrow area August 12 1974 . d d at table supplemental lighting to attal 
shall be sloped to prevent slides. • , amen e higher level of illumlna.t1on shall be i 

<U> Backfill shall beadequatelycom- 40 F . R. 18268, April 25 , 1975 videdasneededtopermitsafeperfo1 
pacted. t t f t d d t p t a.nee of the required task. 

<ill> Roadside banks shall be sloped O rans ~ s an ar s O ar CU) Working surfaces. Guard r 
or stabilized to prevent slldes. 1928, Agricultural Standards , and toe boe.rds may be omitted on< 

Civ> Overhanging banks, large rocks effective June l 197 5 . ] trtbution frame mezzanlnP. platforms .,.. and debris shall be removed or secured. ' 
('V) Where rlprap is used the material § 1910 267 p . 'd permit access to equipment, Th1s exen 

and design shall assure safe containment [§l
9
i

0 
;

67 
e,uc, ee.k d t 

39 
tlon -applies only on the side or sides 

of material. • a revo e a the pJattorm facing the frames and o 
<vl> Trees or snags which may fall F . R. 28878 , August 12, on those portions of the platform 1 

into the road shall be felled. 1974 J Jacent to equipped frames. 
C17) Road and trail drainage. Cl) • (111) Working $f>4Ce3. "Ma.tntenai 

Drainage shall be provided to prevent § 
1910

_
268 

alsles," or "wirlng aisles," between eciu 
washouts and landslides. TelecommunicatioM, ment frame llneups are work.Ing spa 

CU> CUiverts shall be ,-,f adequate (a) Application. Cl> This section sets and are not a means of egress for P1 

strength and of a size to handle maxi- forth safety and health standards that poses of§ 1910.3DCa>. 
mum runoff. apply to the work conditions, practices, (iv) Special doors. When blastproot 

(ill) Where necessary, ditches and means, methods, operations, Installs.- power actuated doors are lnst-a]led 
banks shall be stabilized by vegetation. ttons and processes performed at tele- specially designed hardsite secur , 
rlprap or other aslequate mearui. communJcations centers and at telecom- buildings and spaces, they shall be < 
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md installed so th.at they can be 
a means of egress in emergencies. 
:outpment, machinery and ·m.a
uardinu. When power plant ma-

in telecommunications centers 
t.ed with commutators and coup
ocovered, the adjacent housing 
cleAl'1Y marked to alert personnel 

ported or permitted to be supported on 
any ·portion of a pole structure, platform. 
ladder, walkway or other elevated struc
ture or aerial device unless the employer 
ensures that the support structure is first 
inspected by a competent person and it 1s 
determined to be adequately strong, in 
good working condition and properly 
.secured in place. 

the employee's employment and shall be 
made available upon request to the A13-
s1stant Secretary for Occupational Safety 
and Health. Such training shall, where 
appropriate, include the following sub
jects: 

otatlng machinery. 
Jattery handling. (l) Eye protec
vtces which provide side as well 
tal eye protection for employees 
! provided when measuring stor
tery specific gravity or handling 
,t,e, and the employer shall en
at such devices are used by ·the 
a?eS. The employer shall also en
:1at acid resistant gloves and 

shall be worn for protection 
spattering. FacWties for quick 

tng or flushing of the eyes and 
iall be provided, unless the storage 
ia are of the.. enclosed type and 
~ "11th eXPlosion proof vents, in 
:"'5e sealed water rinse or neutral
acks may be substituted for the 
drenching or flushing facWt1es. 
,ees assigned to work with storage 
es shall be instructed in emer
procedures such as dealing with 
ital acid spllls. 
Electrolyte <acid or base, and dis
ivat.er> for battle!'¼' cells shall be 
lo a. well ventilated room. Acid or 
ball be poured gradually, while 
I, into the water. Water ·sbaJl 
be poured into concentTated 

!r than '15 percent> acid solutions. 
>1Yte shall never be placed in metal 
ners nor stirred with metal ob-

When taking sPe(liflc gravity 
P, the open end of the hydrom-
11ill be covered with an acid re
, material while moving it from 
cell to avoid splashing or throw-

! electrolyt.e. 
Medical and ttrst aid. First aid 
!S recommended by a consulting 
tan shall be placed in weather
containers (unless stored indoors> 
la1l be easily accessible. Ea.ch first 
t shall be inspected a.t least once 
1th. Expended items shall be re
l. 

<7) Approach distances to exposed en
ergized overhead power lines and parts. 
The employer shall ensure that no em
ployee approaches or takes any conduc
tive object closer to any electrically en
ergized overhead power lines and parts 
than prescribed in Table R--2, unless: 

(1) The employee 1s lnsUla.ted or 
guarded from the energized parts (in
sulating gloves rated for the voltage in
volved shall be considered B.dequate in
sulation> • or 

<U> The energized parts are insulated 
or guarded from the employee and any 
other conductive object at a different po
tential, or 

(ill) The power conductors and equip-
ment a.re deenergized and grounded. 

TABL!! R--2-APPROACB DlsTANCES TO 1!:XPOSED 
• ENERGIZED OvnHBAD POWEil LINES AND PABTS 

Approach 
Voltage range dtstance 

(phase to phase, BMS) (inches) 
soo V and less------------------------- (1

) 

over 300V, not over 760V----- --------- 12 
Over 760V not over 2 kV---------------- 18 
over 2 kV, not over 15 kV-------------- 24 
over 15 kV, not over 87 kV------------- 36 
over 37 kV, not over 87.5 kV------------ 42 
over 87.5 kV, not over 121 kV----------- 48 
over 121 kV. not over 140 kV--------- 64 

1 Avoid contact. 

<8> Illumination of field work. When
ever natural light 1s insufficient to ade
quately illuminate the worksite, artltlclal 
Ulwnina.tion shall be provided to enable 
the employee to perform the work safely. 

Cc) Training. Employers shall provide 
tTaining in the various precautions and 
safe practices described 1n this section 
and shall insure that employees do not 
engage in the activities to which this 

(1) Recognition and a.voids.nee of dan
gers relatfb.g to encounters with harmful 
substances, and animal, insect, or plant 
life. 

(2) Procedures to be followed in emer
gency situations, and 

(3) First aid training, including in
struction in a.rtltlcial _respiration. 

Cd) Employee protection fn public 
work areas. Cl) Before work ls begun in 
the vicinity of vehicular or pedestrian 
traffic which may endanger employees, 
warning signs and/or flags or other 
traffic control devices shall be placed 
conspicuously to alert and channel ap
proaching traffic. Where further protec
tion is needed, barriers shall be utl.llzed. 
At night, warning lights shall.be prom
inently displayed, and excavated areas 
shall be enclosed with protective barri
cades. 

(2) If work exposes energl..zed or mov
ing parts that a.re normally protected, 
danger signs shall be displayed and bar
ricades erected, as necessary, to warn 
other personnel in the area.. 

(3) The employer shall insure that an 
1µ11ployee finding any crossed or fallen 
wires which create or may create a haz
ardous situation at the work area: (1) 
Remains on guard or adopts other ade
quate means to warn other employees of 
the danger and <U> has the proper au
thority notified at the earliest practical 
moment. 

Hazardous materials. Highway 
e vehicles and tTaUers stored in ga
in accordance with § 1910.110 may 
'1ipped to carry more than one LP
:>ntainer, but the total capacity of 
IS containers per work vehicle stored 
rages shall not exceed 100 pounds 
•-gas. All container valves shall be 
l when not in use. 

section applies until such employees have 
received proper training in the various 
precautions and safe practices required 
by this section. However, where the 
employer can demonstrate that an em
ployee 1s already trained 1n the precau
tions and safe practices required by this 
section prior to his employment, train
ing need not be provided to that em
ployee in accordance with this section. 
Where training 1s required, it shall con
sist of on-the-job trolnJng or classroom
type training or a combination of botli. 
The training program shall include a 
list of the subject courses and the types 
of personnel required to receive such in
struction. A written description of the 
training program and a. record of em
ployees who have received such training 
shall be maintained for the duration of 

Ce) Tools and personal protective 
equipment--GeneraUy. Personal protec
tive equipment, protective devices and 
special tools needed for the work of 
employees shall be provided and the em
ployer shall ensure that they are used 
by employees. Before each day's use the 
employer shall ensure that these per
sonal protective devices, tools, and equip
ment are carefully Inspected by a com
petent person to ascertain that they are 
in good condltJon. 

<f> Rubber insulating equipment. (1) 
Rubber insulating equipment designed 
for the voltage levels to be encountered 
shall be provided and the employer shall 
ensure that they are used by employees 
as required by this section. This equip
ment shall meet the electrical and phys
ical requirements contained In ANSI 
J6.6-1971 "Standard Spec1flca.t1ons for 
Rubber Insulating Gloves," and ANSI 
J6.4-1971 "Standard Specifications for 
Rubber Insulating Blankets," with the 
exception that the maximum proof test 
current for a. 14 inch Class I glove shall 
be no more than 14 mA, and with the 
further exception that existing 14 inch 
Class I rubber gloves that meet a ma.xi-

Compressed. gas. When using or 
porting nitrogen cylinders in a. hori-
il PoSltion. special comps.rtments, · 
1, or B.dequate blocking shall be pro
. to prevent cylinder movement. Reg
rs shall be removed or guarded be
a. cyllnder 1s transported. 

Support structures. No employee, or 
na.terlal or equipment, may be sup-
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mum proof test current of 16 mA and a 
minimum breakdown voltage of 17,000 
volts (RMS> acquired prior to July 1, 
1975 may be used as long as these gloves 
comply with the retest requirements of 
paragraph <!> (5) o! this section. 

(2) When these gloves are used on 
Jobs where they may be tom, they shall 
be protected with heavy outer canvas or 
leather gloves. 

(3)-Revoked 
(4) Protective equipment fabricated 

of material other than rubber shall pro
vide electrical and mechanical protec
tion at least equal to that of the rubber 
equipment. 

(5) The employer is responsible for 
the periodic retesting of all Insulating 
gloves, blankets, and other rubber in
sulating equipment. This retesting shall 
be electrical, visual and mechanical. The 
following maximum retesting Intervals 
shall apply : 

Oloves, blonket.s, and other 
lnsnl&Ung equipment 

Natural 
mbber 

Synlbetlc 
rubber 

lanyards shall be drop forged or pressed 
steel and shall have a corrQ61on resistant 
ftolsh tested to meet the requirements 
of the American Society for Testing and 
Materials B117~t (50-hour test>. Sur
faces shall be smooth and free of sharp 
edges. Production samples of lineman's 
safety straps, body belts and lanyards 
shall be approved by a nationally recog
nized testing laboratory, as having been 
tested in accordance with and as meeting 
the requirements o! this paragraph. 

(B) All buckles shall withstand a 2,000-
pound tensile test with a maximwu per
manent deformation no g1catcr than one 
sixty-forth inch. 

CC> D rings shall withstand n 5,000-
pound tensile test \\'lthout cracking or 
breaklng. 

<D) Snaphooks shall withsbnd a 
5,000-pound tensile test, or shall with
stand a 3,000-pound tensile test and a 
1so• bend test. TensHe !e.llure Is indi
cated by distortion of the snaphook suffi-
cient to release the keeper; bend test 
failure is Indicated by cracking of the 
snaphook. 

Now ..... ................ . 
Re-lasued ••• - •.....••••••. 

MonPI, 
12 
9 

Cti> Specific requirements. <A> <I> All 
18 fabric used for safety straps shall be 
1s capable of withstanding an A.C. dielec

tric test of not less than 25,000 volts per 
foot "dry" for 3 minutes, without visible 
deterioration. 

(6) Gloves and blankets shall be 
marked to indicate compliance with tbe 
retest schedule, and shall be marked witb 
the date the next test ts due. Gloves 
found to be defective in the field or by 
the tests set forth in paragraph (!) (5) 
of this section shall be destroyed by cut
ting them open from the ftnger to the 
gauntlet. 

(7) When not being used, insulating 
gloves shall be stored In glove bags or in 
their orlg-lnal containers. Insulating 
blankets shall be stored In a canister or 
other device which ofl'ers equival~t 
protection. 

(8) Insulating gloves and blankets 
shall be stored away from direct sun
light, steamplpes, radiators and other 
sources of excessive heat. Gloves and 
blankets shall not be folded wblle in 
storage; however, blankets may be.rolled 
tor storage. 

(9) Rubber gloves shall be visually ln
speekd and a.Ir tested prior to each day's 
use. 

(g) Personal climbing equimn,ent.
(1> General. Safety belts and straps shall 
be provided and the employer shall en
sure their use when work 1s performed 
at positions more than 4 feet above 
ground, on poles, and on towers, except 
as provided in paragraphs en> (7) and 
Cn> (8) of this section. No safety belts, 
safety straPB or lanyards acquired after 
July 1, 1975 ma,y be used unless they 
meet the tests set forth In paragraph 
<g> (2) of this section. The employer 
shall ensure that all safety belts and 
straps are Inspected by a competent per
son prior to ea.ch day's use to determlne 
that they are In safe working cooditlon. 

(2) Telecommunication lineman's boctJt 
belts, safetJt straps, and lanJtarcts.-(il 
General requirements. <A> Hardware for 
lineman's body belts, safety straps, and 
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(2) All fabric and leather used shall 
be tested !or leakage current. Fabric or 
leather may not be used if the leakage 
current exceeds 1 milliampere when a 
potential of 3,000 volts is applied to the 
electrodes positioned 12 Inches apart. 

CJ) In 11eu of alternating current tests, 
equivalent direct current tests may be 
performed. 

<B > The cushion part of the body belt 
shall: 

Cl> Contain no exposed rivets on the 
Inside. This provtsion does not app}y to 
belts used by craftsmen not engaged In 
line work. 

(Z) Be at least three Inches in width; 

<J> Be at least five thirty-seconas 
<%2> inch thick, if made of leather; and 

(4)-Revoked 
(C)-Revoked 
<D> Suitable copper, steel, or equiva

lent liners shall be used around the bars 
of D rings to prevent wear between these 
members and tbe leather or fabric en
closing them. 

CE) All stitching shall be done with a. 
minimum 42-pound weight nylon or 
equivalent thread and shall be lock 
stitched. Stitching parallel to an edge 
may not be less than three-sixteenths 
<*o> inch from the edge of the nar
rowest member caught by the thread. 
The use of cross stitching on leather is 
prohibited. 

<F> The keepers of snapbooks shall 
have a spring tension that will not allow 
the keeper to begin to open when a 
weight of 2 ½ pounds or less is applied, 
but the keepers shall begin to open when 
a weight of four pounds is applJed. In 
making this determlnatton, the weight 

shall be supported on the keeper ~ I ' 
the end of the nose. Ill 

<G> Safety straps, lanyards, and bell 1:; 
belt.6 shall be tested In accordance wit lri 
the following procedure: ~ 

< 1 > Attach one end of the Ill tin 
strap or lanyard to a rigid suppan, an lt!t 
the other end to a 250-pound canna Ill ft 
of sand; ,, 

<2> Allow the 250-pound canvaabll 1111 1 

sand to free fall 4 feet when talllt tn. 
safety straps and 6 feet when t.esUn e 1 
lanyards. In each case, the strap or Ian dfl 
yard shall stop the fall of the 250•PQ!m lb 
bag; ~ 

<J> Failure of the strap or lanJar 11
1 shall be indicated by any breau,e ll! 

slippage sufficient to permlt the bee an: 
fall free from the strap or lanyard •Jifl 

< 4 > The entire ''body belt assemlb II) 
shall be tested using one D ring. A llfel lei 
strap or lanyard shall be used Ulal s:a 
capable of passing the "impact ladti ~ 
test" described in paragraph lg) 121 lbJ 
(0) CZ> of this section and attached Iii 
required in paragraph (g) (2> CU> co,11 141 
of this section. The body belt &llall ~ mg 
secured to the 250-pound bag of sand• 1c1 
a point which s!mUiates the waJsi ol It 
man and shall be dropped as stated t In 
paragraph (g) (2) (ti) (G) (Z) of thla IK·.g1 
tlon. Failure of the body belt shlll lie. 
indicated by any breakage or sl.lJJllll(11tn 
sufficient to permit the bag to tan tl'ff .-i 
from the body belt. ~ ' 

(3) Pole climbers. (1) Pole cll..mbfll ; , 
may not be used if the gaffs are less thin lff 
l ¼ inches In length as measured on Ille ~ 
underside of the gaff. The gaffs of Pole 

111 cllmbe1s shall be covered with safelr 
caps when not being used.,for their In· ~ 
tended use. 

(11) The employer shall ensure tb&t :'. 
pole cllmbers are Inspected by a com· 

1 petent person tor the following condl· ~ 
tions: Fractured or era.eked gaffs (Ill kJ 

11
• 

irons, loose or dull gaffs, broken stl'IPE 
1

: 
or buckles. If any of these cond1tloll$ ti 
exist, the defect shall be corrected be· ~

1 fore the climbers are used. 
(ti!) Pole climbers shall be tnspedtd : 

as required in this paragraph <g> <3> bf- ~ 
tore each day's use and a gaff cm-out 
test performed at least weekly when ID ; 
use. ~ 

(iv) Pole climbers may not be WOtD It 
when: 1 

(A) Working in trees (specificallY dt· 1111 

signed tree cllmbers shall be used for t 
tree climbing), 

CB) Working on ladders, ~ 
(C) Working in an aerial lift, ~ 
<D> Driving a vehi;;le, nor 'Ill 
CE> Walking on rocky, hard, ft"C)ltll. IJai 

brushy or hU}y terrain. te 

<h> Ladders. (1) The employer abaD ; 
ensure that no employee nor any male
rial or equipment may be supported or 't b 
permitted to be supported on any por· 1Al1 

tion of a ladder unless it is fl-st deter· 11c,'. 

mined, by inspections and checks con· 
ducted by a competent person that such •! 
ladder is adequately strong, In good CCJII• 
dltlon, and properly secured in place, ~ 11t 
required in Subpart D o! this part 1111 -Ir 
as required in this section. ~ 
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The spacing between steps or 
a permanently installed on poles and 
., s shall be no more than 18 inches 
a .11ches on any one side). This re• 
11 .nent also applies t.o fixed ladders 
r::i wers. when towers are so equipped. 
• ng between steps shall be uniform 
11 , the l.nltlal unstepped section, ex• 
• where working, standing, or access 
• a.re required. Fixed ladder rungs 
Iii tep rungs for poles and towers shall 
111 a minimum diameter of o/a' '. Fixed 
• r rungs shall have a minimum clear 
r. 1 of 12 inches. Steps for poles and 
c :s shall have a ml.nlmum clear width 
,.. ~ inches. The spacing between de
• tble steps may not exceed 30 inches 
a lY one side, and these steps shall be 
• ,rly secured when in use. 

metal shall be protected against cor
rosion unless inherently co1Tosion• 
resistant. 

(11) These ladders ma.y be designed 
with parallel side rails, or with side rails 
varying uniformly in separation a.long 
the length (tapered>. or with side rails 
fiaring at the base to increase stability. 

<iii> The spacing of rungs or steps 
shall be on 12-inch centers. 

(iv) Connections between rungs or 
steps and sidera.Us shall be constructed to 
insure rigidity as well as strength. 

<v> Rungs and steps shall be cor
rugated, knurled, dimpled coated with 
skid-resistant material, or otherwise 
treated to mln!mlzP the possibility of 
slipping. After April 30, 1975, portable wood 

Ill irs intended for general use may not 
1111 ainted but may be coated with a * clucent nonconductive coating. 
1911ble wood ladders may not be longi-

1ally rein.forced with metal. 
, Portable wood ladders that are not 

1111 , carried on vehicles and are not 
bl :tlve use shall be stored where they 
., not be exposed t.o the elements and 
Ill -e there 1s good ventilation. 

> The provisions of § 1910.25(c) <5> 
II apply to rolling ladders used in tele· 
• ~unlcations centers, except that 
51 ladders shall have a m.inlmum in
s! width. between the side rails, of at 
liiil • eight inches. 

> Cllmbing ladders or stairways on 
• ·olds used for access and egress shall 
t, .Jnxed or built into the scaffold by 
s ,er design and engineering, and shall 
I;) o located that their use will not dls-
1. the stability of the scaffold. The 
• ~s of the climbing device shall be 
• illy spaced, but may not be less than 
ll inches nominal nor more than 16 
a ,es nominal apart. Horizontal end 
■ ~s used for platform support may also 
I 1tillzed as a climbing device if such 
■ ~ meet the spacing requirement of 
1( paragraph (h) (6), and if there is 
• .cient clearance between the rung and 
1 edge of the platform to afford an 
• ;iuate handhold. If a portable ladder 
:i mxed to the scaffold, it shall be se.:. 
-4 aly attached and shall have rungs 
l iting the spacing requirements of th1S 
J a.graph Ch) (6). Clearance shall be 
I vtded in the back of the ladder of 
I less than 6 inches from center of 
: g to the nearest scaffold structural 

nber. 
n When a ladder is supported by an 

(vi) Ladder hardware shall meet the 
strength requirements of the ladder's 
component parts and shall be or a ma
terial that is protected against corrosion · 
unless inherently corrosion-resistant. 
Metals shall be so selected as to avoid 
exces.5ive galvanic action. 

(i) Other tools and personal protective 
equipment-Cl) Head protection. Head 
protection meeting the requirements of 
ANSI Z89.2-1971, "Safety Requirei_nents 
for Industrlal Protective Helmets for 
Electncal Workers, Class B" shall be.pro
vided whenever there 1s exposure to pos
sible high voltage electrical contact, and 
the employer shall ensure that the head 
protection is used by employees. 

(2) Eye protection. Eye protection 
meeting the requirements of § 1910.133 
<a> (2) thru <a> (6) shall be provided and 
the employer shall ensure its use by em
ployees where foreign objects may enter 
the eyes due to work operations such as 
but not limited to: 

(1) Drilling or chipping stone, brick 
or masonry, breaking concrete or pave
ment, etc. by hand tools (sledgehammer, 
etc.> or power tools such as pneumatic 
drllis or hammers; 

(11> working on or around high speed 
emery or other grinding wheels unpro
tected by guards; 

<W> cutting or chipping ten·a cotta 
ducts, tile, etc; 

(iv) Working under motor vehicles 
requiring hammering; 

<v> Cleaning operations using com
pressed air, steam, or sand blast; 

<vt> Acetylene welding or slmila.r oper• 
ations where sparks are thrown off; 

• la.I strand, and ladder hooks or other 
, ports are not being used, the ladder 

ll be extended at least 2 feet above 
strand and shall be secured to it <e.g. 

'led or held by a safety strap around 

{vii) Using powder actuated stud 
drivers; 

(viii) Tree pruning or cutting under-
brush; 

(11) Adequate ventilation ls provided 
to maintain sate oxygen levels and avoid 
harmful buildup of combustion products 
and combustible gases. 

(4) Torches. Torches may be used on 
aerial splicing platforms or in buckets 
enclosed by tents provided the tent ma
terial is constructed of fire resistant ma,. 
ter1al apd the torch ts turned ott when 
not 1n actual use. Aer1a.I tents shall be 
adequately ventilated while the torch 1s 
1n operation. 

(5) Portable power equipment. Nom
inal 120V, or less. portable generators 
used for providing power at work loca.
tlons do not require grounding if the out
put circult 1s completely Isolated from 
the frame of the unit. 

(6) Vehicle-mounted utility gener
ators. Vehicle-mounted utility gener
ators used for providing nominal 240V 
AC or less for powering portable tools 
and equlpment need not be grounded to 
earth If all of the following conditions · 
are met: 

(D One side of the voltage source 1s 
solidly strapped to the metallic struc
ture of the vehicle; 

(ii) Grounding-type outlets are used, 
with a "grounding" conductor between 
the outlet grounding terminal and the 
side of the voltage source that is strapped 
to the vehicle; 

(111) All metallic encased tools and 
equipment that a.re powered from this 
system are equipped with three-wire 
cords and grounding-type attachment 
plugs, except as designated in paragraph 
<1> <7> of this section. 

(7) Portable ltghts, tools, and appli
ances. Portable llghts, tools, and appll
ances having noncurrent-carrying ex
ternal metal housing may be used with 
power equlpment described in paragraph 
<1) <&> of this section without a.n equlp
ment grounding conductor. When oper
ated from commercial power such metal 
parts of these devices shall be grounded, 
unless these tools or appliances a.re pro
tected by a system of double insula.tion, 
or its equivalent. Where such a system 
1s employed, the equipment shall be dis
tinctively marked to indicate double 
insulation. 

(8) Soldering devices. Grounding shall 
be omitted when using soldering irons, 
g'Ulls or wire-wrap tools on telecommuni
cations circuits. 

strand a.nd ladder side rail) . When 
etdder is supported by a pole, it shall 
securely lashed to the pole unless the 
der 1s specifically designed to prevent 
vement when used in this application. 
8) The following requirements apply 
metal manhole ladders. <i> Metal 

.nhole ladders shall be free of struc
-al defects and free of accident haz
ls such as sharp edges and burrs. The 

<Ix> Handling oottery cells and solu• 
tions such as taking battezy readings 
with 'a hydrometer and thermometer; 

(x) Removing or rearranging strand 
or open wire; a.nd 

<xi> Performing lead sleeve wiping · 
and while soldering. 

(3) Tent heaters. Flame-type heaters 
may not be used within ground tents or 
on platforms within aerial tents unless: 

(9) Lead work. The wiping ot lead 
Joints using melted solder, gas fueled 
torches, soldering irons or other appro• 
priate heating devices, and the soldering 
ef wires or other electrical connections 
do not constitute the welding, cutting 
and brQ.Zing described 1n Subpart Q of 
this pa.rt. When operated from commer• 
cial power the metal housing of electric 
solder pots shall be grounded. Electric 
solder pots may be used with the power 
equipment described in paragraph (l) (5) 
of this section without a, grounding con
ductor. The emplayer shall ensure that 
wiping gloves or cloths and eye protec
tion are used 1n lead wiping operations. 
A drip pan to catch hot lead drippings 
shall also be provided and used. 

Ci) The tent covers are constructed ot 
fire resistant materials, and 
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(j) Vehicle-mcunted material han
dling devices and other mechanical 
equipment-Cl) General. <1> The em
ployer shall ensure that visual inspec
tions are made of the equipment by & 
competent person each day the equiJ>
ment is to be used to ascertatn that Jt Ja 
1n good condition. 

CU> The employer shall ensw·e that 
tests shall be made at the beginning of 
each shift by a competent person to in
sure the vehicle brakes and operating 
systems are in proper working condition. 

(2> Scrapers, loaders, dozers, r,raders 
and tractors. Ci> All rubber-tlrec!. self
propelled scrapers, rubber-tired front 
end loaders. rubber-tired dozers, agricul
tural and industrial tractors, crawler 
tractors, crawler-type loaders, and motor 
graders, with or without attachments, 
that are used tn telecommunications 
work shall have rollover protective struc
tures that meet the requirements of Sub
part W of Part 1926 of thJs Title. 

(ii) Eye protection shall be provided 
and the employer shall ensure that It is 
used by employees when working in areas 
where flying material 1s generated. 

(3) Vehicle-m01Lnted elevating and ro
tating work platforms. These devices 
shall not be operated with any conduc
tive part of the equipment closer to ex
posed energized power ltnes than the 
clearances set forth in Table R-2 of this 
section. 

(4> Derrick trucks and simil.ar equip.
ment. CU This equipment shall not be 
operated with any conductive part of 
the equipment closer to exposed ener
gized power ltnes than the clearances set 
forth in Table R-2 of this section. 

Cli> When derricks are used to handle 
poles near energized power conductors, 
these operations shall comply with the 
requirements contained tn paragraphs 
Cb> <7> and (n) Cl l > of this section. 

<111> Moving parts of equipment and 
machinery carried on or mounted on 
telecommunications ltne trucks shall be 
guarded. This may be done with bar
ricades as specified in paragraph (d) (2) 
of this section. 

<Iv) Derricks and the operation of der
ricks shall comply with the followlng re
quirement\: (A) Manufacturer's specifi
cations, load ratings and instructions for 
derrick operation shall be strictly 
ob.served. 

CB> Rated load capacities and instruc
tions related to derrick operation shall 
be conspicuously posted on a permanent 
weather-resistant plate or decal in a lo
cation 6n the derrick that ls plainly 
visible to the derrick operator. 

(C) Prior to derrick operation the 
parking brake must be set and the sta
blllzers extended If the vehicle ls so 
equipped. When the vehicle ls situated 
on a grade, at least two wheels must be 
chocked on the downgrade side. 

CD) Only persons trained hl the opera
tion of the derrick shall be permitted to 
operate the derrick. 

<E> Hand signals to derrick operators 
shall be those prescribed by ANSI B30.6-
1969, "Safety Code for Derricks". 
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(F) The employer shall ensure that 
the derrick and its associated equipment 
are inspected by a competent person at 
intervals set by the manufacturer but in 
no case less than once per year. Records 
shall be maintained including the dates 
of inspections, and necessary repairs 
made, if corrective action was required. 

<G> Moditlcations or additions to the 
derrick and its associated equipment that 
alter its capacity or affect its safe opera
tion shall be made only with written cer
tUlcation from the manufacturer, or 
other equivalent entity, such as a na
tionally recognized testing laboratory, 
that the modltlcation results in the 
equipment being safe for its intended 
use. Such changes shall require the 
changing and posting of revised capacity 
and instruction decals or plates. These 
new ratings or llmJtatlons shall be as 
provided by the manufacturer or other 
equivalent entity. 

CH> Wire rope us·ed with derricks shall 
be of Improved plow steel or equivalent. 
Wire rope safety factors shall be in ac
cordance with American National Stand
ards Institute BS0.6-1969. 

en Wire rope shall be taken out of 
service, or the defective portion removed, 
when any of the following conditions ex
~t: Cl) The rope strength has been ~ig
niflcantly reduced due to corrosion, pit
ting, or excessive heat, or 

<2> The thickness of the outer wires 
of the rope has been reduced to two
thirds or less of the origin.al thickne6S, or 

CJ) There a.re more than six broken 
wires in any one rope lay, or 

<4> There is excessive permanent dis
tortion caused by kinking, crushing, or 
severe twisting of the rope. 

<k> Material$ handling and storage
Cl > Poles-When working with poles in 
piles or stacks, work shall be performed 
from the ends of the pole, as much as 
possible, and precautions shall be taken 
for the safety of employees at the other 
end or the pole. During pole hauling 
operations, all loads shall be secured to 
prevent displacement. Lights, reflectors 
and/or flags shall be displayed on the 
end and sides of the load as necessary. 
The requiremer,ts for installation, re
moval, or other ha.ndling of poles in pole 
lines are prescribed in par:i.graph Cn) of 
this section which pertains to overhead 
lines. In the case of hoisting machinery 
equipped with a positive stop load
holding device, it shall be permissible 
for the operator to leave bis position at 
the controls <while a load 1s suspended> 
!or the sole purpose of assisting in poot
tionlng the load prior to landing it. Prior 
to unlOMlng steel, poles, crossarms, and 
similar matertaJ, the load shall be thor
oughly examined to ascertain that the 
load has not shifted, that binders or 
stakes have not broken, and that the 
load is not otherwise hazardous to 
employees. 

(2> Cable reel$. Cable reels in storage 
shall be checked or otherwise restrained 
when there Is a. possibiUty that they 
might accidentally roll from pooitton. 

(I) Cable fault locating and t Ill 

<l> Employees involved in using hit 
voltages to locate trouble or test cabk 
shall be instructed in the precauu« 
necessary for their own safety and U: 
safety of other employees. 

(2) Before the voltage 1s applied, cabl l.'t; 
conductors shall be isolated to the extet IS 
practicable. Employees shall be waroei t!l 
by such techniques as briefing and taa p; 
glng at all affected locations: t.o sta 
clear while the voltage is applied. a,-

<m> Graunding /or emplo11ee J>rot« lbd. 
tion-pole lines-<1> Power condvctar "~ 
Electric power conductors and equq: Ill 
ment shall be considered as energllr ~ 
unless the employee can visually deter• 
mine that they are bonded to one of th ne, 
grounds listed in paragraph rm) <4 I! 

this section. 1 = 
C2> Nonworking open wire. Nonll!lm 11:!lll 

ing open wire communJcations Imes sh& 
be bonded to one of the grounds llated i 
paragraph Cm> (4> of this section. 

(3) Vertical Power conduit, JI°" 
ground wires and street light /izt,n-u. fl 
Metal power conduit on joint use pole 
exposed vertical power ground v.ires. ID 
street light fixtures which are belo 
communJcations attachments or less Ula: 
20 inches above these attachments. shL 
be considered energized and shall b 
tested for voltage unless the eml))OJt 
can visuallY determine that Ulef ar 
bonded to the communications swpen 
sion strand or cable sheath. 

<ll> If no hazai:dous voltage ls sbOWI 
by the voltage test, a -temporary boD• 
shall be placed between such street .liih 
fixture, exposed vertical power groundllll .J 
conductor, or metallic power condwt 1111 I ;:.:i 

the communications cable strand. Tem 
porary bonds used for this purpose sbll . 
have sufficient conductivity to cart'Y a ?r;; 
least 500 amperes for a period of ont ~ 
ond without fusing. II ~ 

<4> Suitable protective grovnding. At II 
ceptable grounds for protective groUDd 
Ing are as follows: •.::ii. 

Ci) A 'vertical ground wire which bl: l 1 
been tested, found safe; and is conneclll 
to a power system multlgrounded neu 
tral or the groWlded neutral of a powe ll Tii 
secondary system where there are a 
least three services connected; ~ 

Cii> Communications cable sheeth o l 
shield and its supporting strand wht!I 
the sheath or shield is: I) 

CA> Bonded to an underground 01 

buried cable which is connected to 1 
1 

central office ground, or \1 
<B> Bonded to an underground mttAI· lb,.lJ 

lie piping system, or 
CC> Bonded to a power system mulll· I.~. 

grounded neutral or grounded neutral~ • ~ ~ 
a power secondary system which ha., .. 11 
leR.St three services connected; 

OU> Guys which are bonded to t.b! Ii \'b, 
grounds specified in paragraphs <m> <4 •1 
<D a.nd on of this section and wblCll ~~al 
have continuity uninterrupted by an ID· ..-1111 
sulator; and ~ 

(iv> If all of the preceding ground! 
are not available, arrays of drfyen ground C Iii, 
rods where the resultant resistance 10 r lied 
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,;rill be low enough to eliminate the tnmsrnltter to reduce plctup at the 
I ,0 personnel or perm.it prompt oo1nt In the field. 
i, 1 of protective devices. (iv) All radio frequency Une wires sbalJ 

taching and removing tem- be t.est.ed for pickup with a.n tnsutated 
1 ,onds. When attaching grounds probe before they are handled either with 
111 the first attachment shall be bare hands or with metal tools. 
at the protective ground. When re- <v> The employer shall insure that the 

)onds, the connection to the line tra.nsmJtting technician warn the riggers 
• ment shall be removed first. In- about adjacent lines which a.re, or may 

become energmed. 
gloves shall be worn during <vl> The employer shall insure that 

1111 erations. when a.DtalD!\ work has been completed, 
"1 nnporary grounding of suspen- the rigger in charge of the Job returns to 

ind. (1) The suspension strand the t1'aDsroltter, notiftes the t-1'1\Dsrnltting 
J rrounded to the existing grounds technician In charge that work has been 
II paragraph <m> (.0 of this sec- completed. and personally removes the 

!ll being pJaced on Jointly used tag from the anta>oa ground switch. 
• during thunderstorm a.ctJvtty. <n> o head U (1) _,. I 'here power C"'l6-9Dgs are en- ver · nes- Ha,..,,ling 
IE d on nonJoint Jfoes, the strand suspemon rtrand• <l> The employer shall 
I bonded to an exJstlng ground lnsUre that when handling cable sus-

pa.ragra.ph <m> < <l) of this sec- pension strand which is being installed 
on poles carrying exposed energized 

:lose as possible to the crossing_ power conductors, employees shall wear 
■ ,nd!ng 1s not required where insulating gloves and shall avoid body 
• , are made on a common c~- contact with the strand until aft.er it 
■ unless there 1s an upward change has been tensioned, dead-ended and 
Ii at the pole. permanently grounded. 
I. ,Vhere roller-type bonds arc used, <Ur The strand shall be restrained 
" 1.ll be restrained so as to a.void against uPward movement during lnstal-
111 : the electrical connections. lation. 

3onds betwe~n the sus~nsion <A> · On Joint-use poles, where there is 
• \nd the extstuig ground • ho.ll be . an upward change in grade at the pole, 
II No. 6AWG copper. and 
" emporary bonds shall be left In (B) On non-joint-use poles. where the 
Ill .tll the strand has been tensioned. line crosses under energized power 
11M dcd, and pern1anently groundeq. conductors 
• ~1e requlren1cnts of pa r:ig_ra.phs (2) Need for testing wood poles. Un-
1 1> through <m> <6> <v> 01. · this less temporary guys or braces are at-
~ jo not apply to the lnsto.llntion of tached, the following p0les sha.11 be tested 
II: d strand. . . in accordance with paragraph <n> (3) of 
T ntenna work~radio tra11s11utting this section and determined to be sate 
ft 1-30 MHZ. ~11 Prior to ground- before employees are permitted to climb 

dio transmitting station antenna. them: m >lo~er shall insure that the rigger Ci) Dead-end poles, except properly 
• · ~ epares a danger tag signed with braced or guyed "Y" or "T" cable Junc-

ature, tion poles, 
(I: ;tequests the transmlttJ.ng tech- <U> Straight line poles which a.re not 
1111 ..o shutdown the transmitter and storm guyed and where adjacent span 

■ nd the antenna with its ground- le~ ;~~ee:t 
1
!~~~\iiere ls a down-

: ~~tlfied by the transniittlng ward change In grade and which are not 
Ill ia.n that the transmitter has been guyed or braced comer poles or cable 
• wn, and Junction poles, 

: Tags the antenna ground s,vitch <iv) Poles which supp0rt only t.ele-
• 

11 
phone drop wire, and 

1y in the presence of the trans- <v> Poles which ca....., Jess than ten 
1111 · technician after the antenna has -•-, 
- •ounded by the transmitting tech- communication line wires. On Joint use 
• poles, one p0wer line wire shall be con-

.! ?ower shall not be applied to the stdered as two communication wires for 
"-' a , nor shall the grounding switch purposes of this paragraph Cn) <2> <v> • 
"• ted under any circumstances while (3) Methotu for testing wood pole,. 
• 1

11 
afllied. One of the following methods or an 

the ground Une as possible using a pole 
prod or a screwdriver with a blade at 
lea.st 5 inches Jong. If snbstantial decay 
is encountered, the pole shall be con
sidered unsafe. 

<ll) Apply a horizontal force ~ the 
pole and attempt to rock it back and 
forth in a direction perpendicular to the 
line. Caution shall be exercised to avoid 
causing power wires to swing together. 
The force may be applied either by push
ing with a pike pole or pulling with a 
rope. It the pole cracks during the test, 
It shall be considered unsafe. 

<4> Unsafe poles or ,tructurea. Poles 
or structures determined to be unsafe 
by test or observation may not be climbed 
until made safe by guying, bracing or 
other adequate means. Poles determined 
to be unsafe to climb shall, untll they 
are made safe, be tagged 1n a conspicu
ous place to alert and warn all employees 
of the unsafe condition. 

(5) Test requirements for cable sus
pension strand. <1> Before attaching a 
splicing platform to a cable suspension 
strand, the strand shall be tested and 
determined to have strength sufficient 
to support the weight of the platform 
and the employee. Where the strand 
crosses above power wires or railroad 
tracks it may not be tested but shall be 
inspected in accordance with paragraph 
<n> <6> of this section. 

(11) The following method or an equiv
alent method shall be used for testing 
the strength of the strand: A rope, a t 
least-eighths inch in diameter, shall be 
thrown over the strand. On joint lines, 
the rope shall be passed over the strand 
using tree pruner bandies or a wire rais
ing tool. It two employees are present, 
both shall grip the double rope and slow
ly transfer their entire weight to the 
rope and -attempt to raise themselves oft 
the ground. If only one employee is pres
ent, one end of the rope whicll has been 
passed over the strand shall be tied to 
the bumper of the truck, or other equally 
secure anchorage. The employee then 
shall grasp the other end of the rope and 
attempt to raise himself off the ground. 

(6) Inspection oJ ,trand. Where strand 
passes over electric p0wer wires or rail
road tracks, It shall be inspected from an 
elevated worklDg position at each pole 
supporting the span in question. The 
strand may not be used to support any 
splicing platform, scaffold or cable· car, 
if any of the following conditions exist: 

Cl> Corrosion so that no galvanizing 
can be detected, 

O A> Where no grounding s'1:itches equivalent method shall be used for 
.191 >vided, grounding sticks shall be t.esting wood poles: 
• ne on each side of line, and tags U ) Rap ~he pole sharply with a ham-
• e placed on the grounding sticks, mer weighing about 3 pounds, starting 
.all .a switch, or plate power switch in near the ground line and continuing up-

<ll> One or more wires of the strand 
are broken, 

.: >icuous place. wards circumferentially around the pole 
I• When necessary to further reduce to a height of approximately 6 feet. The 

• ve radio frequency pickup, ground hammer will produce a clear sound and 
1111 >r short circuits shall be pJaced di- rebound sharply when striking sound 
• on the tTimsrnls.s1on lines near the wood. Decay pockets will be indicated by 
• utter in addition to the regular a dull sound and/ or a less pronounced 
ma Ung switches. hammer rebound. When decay pockets 

• In other cases, the antenna Unes are indicated, the pole shall be consid-
• e disconnected from ground and ered unsafe. Also, prod the pole as near 

(ill) Worn spots, or 
Clv) Bum marks such as those caused 

by contact with electric power wires. 
(7) Outside work platforms. Unless 

adequate rall1ngs are provided, safety 
straps and body belts shall be used while 
working on elevated work platfonns such 
as aerial splicing platforms, pole plat
forms, ladder platforms and terminal 
balconies. 

268(n)(7) 
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(8) Other elevated locations. Safety 
straps and body belts shall be worn when 
working at elevated positions on poles, 
towers or slmilar structures, whJch do 
not have adequately guarded work areas. 

(9) Installing and removing wire and 
cable. Before lnstalllng or removing wire 
or cable, the pole or structure shall be 
guyed, braced, or otherwise supported, as 
necessary, to prevent failure o! the pole 
or structure. . 

Cl0) Avoiding contact with energized 
power conductors or equipment. When 
cranes, derricks, or other mechanlzed 
equipment are used for setting, moving, 
ore removing poles, all necessary pre
cautions shall be taken to avoid contact 
with energized power conductors or 
equipment. 

(11) Handling poles near energized 
power conductors. Cl) Joint use poles 
may not be set, moved, or removed where 
the n"mtnal voltage of open electrical 
power conductors exceeds 34.5kV phase 
to phase (20kV to ground) . 

(11) Poles that a.re to be placed, moved 
or removed during heavy rains, sleet or 
wet snow in Joint lines carrying more 
than 8.7kV phase to phase voltage C5kV 
to ground) shall be guarded or otherwise 
prevented !rom direct contact with over
head energized power conductors. 

(ill) (A) In Joint lines where the power 
voltage is greater than 750 volts but less 
than 34.5kV phase to phase (20 kV to 
ground). wet poles being placed, moved 
or removed shall be insulated with either 
a rubber insulating blanket, a fiberglass 
box guide, or equivalent protective equip
ment. 

CB> In Joint lines where the power 
voltage is greater than 8.7 kV phase to 
phase (5kV to ground) but less than 
34.5kV phase to phas~ (20 kV to ground) , 
dry Poles being placed, moved, or re
moved shall be insulated with either a 
rubber insulating blanket, a fiberglass 
box guide, or equivalent protective equip
ment. 

(C) Where wet or dry poles are being 
removed, insulation of the pole 1s not re
quired If the pole is cut off 2 !eet or more 
below the lowest power wire and also cut 
otr near the ground line. 

Uv) Insulating gloves shall be worn 
when handling the pole with either 
hands or tools, when there exists a pos
sibWty that the pole may contact a 
power conductor. Where the voltage to 
ground of the power conductor exceeds 
lliltV to ground, Class II gloves (as de
fined in ANSI J6.6-1971) shall be used. 
For voltages not e~ceedlng 15kV to 
ground, insulating gloves shall have a 
breakdown voltage of at lee.st 1 'lkV. 

<v> The guard or insulating material 
used to protect the pole shall meet the 
appropriate 3 minute proo( test voltage 
requirements contained in the ANSI 
J6.4-1971. 

(vi) When there exists a p.:)SSibWcy o! 
contact between the pole or the vehicle
mounted equipment used to handle the 
pole, and an energized power conductor, 
the following precautions shall be ob
served: 
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<A> When on' the vehicle which car- constitute a safety hamrd include, 4 ~ 
rles the derrick, avoid all contact with are not llmlted to: ii w 
the ground, with persons standing on <A> Manhole worksites where 581 I .,~ 
the ground. and with all grounded ob- h~ are created by traffic s-tui i "" 
Jects such as guys, tree limbs, or metal that cannot be corrected by provision, II:;_~ 
sign posts. To the extent feasible, re- paragraph Cd> U> of th.ls section. •-
main on the vehicle as long as the pos- (B) Manhole worlcsltes that are subj Ida 
sibWty o! contact exists. to unusua.l water hazards that cannot 1 ! 1 

abated by conventional means. mriu 
(B) When It ls necessary to leave the . <C> Manhole worksltes that a.re 1J«1 

vehicle, step onto an insulating blanket cupied jointly with power uWtties a.s, &llla:i 
and break all contact with the vehicle scribed in paragraph (o) (3) of t Al 
before stepping off the hlanke~ and onto section. & 
the ground. AE. a last resort, I! a blanket 1 :e lc 
is not available, the employee may Jump (2) Requirements prior to entm L 
cleanly from the vehicle. manholes and unvented vaults. Cl> Bet, 

(C) When tt ls necessary to enter the an employee enters a manhole, the f l 111 

vehicle first step onto an insulating lbwing steps shall be taken: .~ 
• <A> The internal atmosphere shall ~ 

blanket and break all contact with the tested !or combustible gas and, ua lti~d 
ground, grounded objects and other per- when continuous forced ventllatton llils 
sons before touchmg the truck or der- provided, the atmosphere shall also 'l Ht 
rick. tested !or o,cygen deficiency. Q 

<12) Working f)OSftion on poles. Climb- <B> When unsafe conditions are c • :!I! 
Ing and working are prohibited above the tected by testing or other means. the we illlt 
level o( the lowest electric power con- area shall be ventilated and otherw: ili:.1 
ducter on the pole <exclusive o! vertical made safe before entry. & 
runs and street light wiring). except: 1" b. 

<t> where communications tacWties <U> An adequate continuous supply IIJI! I 
are attached above the electric power air shall be provided while work Is pc ~~ 
conductors. and a rigid fixed barrier is formed in manholes under any of L ,~ 
installed between the electrl.c power fa- following conditions: 1 

clUty and the communications !acWty, <A> Where combustible or explosl :.i 
or gas vapors have been initially detect !JI Pl 

and subsequently reduced to a safe lei t'lt 1 
(ll) where the electric power conduc- by ventilation, ~ 

tors are cabled secondary service drops <B) Where organic solvents are u.si npio 
carrying less than 300 volts to ground in the work procedure, .11.1.➔.e 
and are attached 40 inches or more below <C> Where open flame torches a ~~ 
the communications conductors or used in the work procedure, II 11e

1 
cables. (D) Where the manhole is located Q 1t1 

<13) Metal tapes and ropes. (I) Metal that portion of a public right of way OJ)l lllt~ , 
measuring tapes, metal measuring ropes, to vehicular traffic and/or exposed to ll:..tt1 
or tapes col"'taJntng conductive strands seepage of gas or gases, or a: 
may not be used when working near ex- <E) Where a toxic gas or oxyg1 
posed energized parts. deficiency is found . q r 

(U) Where it is necessary to measure (lll) (A) The requirements of pan .._,
1 clearances !rom energized parts, only graphs (o) (2) (1) and (U) of this sectlc n 

nonconductive devices shall be used. do not apply t;o work in central oJ!h rllari 
(o) Underground lines. The provisions ~!~d~aults that are adequately ver 

of thJs paragraph apply to the guarding (BJ Th ft• 
of manholes and street openings, and to e requirements o! paragra~ J to 
the v.entllation and testing !or gas in <o> (2) (l) and <ll➔ o! this section appl &119• 
manholes and unvented vaults, where to work in unvented vaults. '4ldJ · 
telecommunications field work is per- . a ti 
formed on or with underground lines. (3) J<nnt ,xn.oer and telecommunlc ~ 

(1) Guarding manholes and street ti.on manholes. While work is being per J.:., 
opening!. (1) When covers o! manholes lormed ln a manhole occupied jolntlY b Illar 
or vaults are removed, the opening shall an electric utWty and a telecommunlca ~ 
be promptly guarded by a raWng tern tion utility, an employee with basic 1lrS lltL 
Porary cover or other suitable tempora..; aid training shall be available in the 1m l i i 
barrier which ls appropriate to prevent mediate viclnlty to render emergency as 1lill 
an accidental !all through the opening slstance as may be required. 'Ille em '°1ll 
and to protect employees working in the ployee whose presence is required ln tb -1:tt 

immediate vicinity tor the pUI'J)()SeS o llliit 
manhole from foreign objects entering rendering emergency assistance ts not ti it! 
the manhole. be precluded from occasionally enterinl ~ 

<U) While work is being performed in a manhole to provide assistance otbe 11h. 
the manhole, a person with basic first than in an emergency. The requtremen' , t 
aid training shall be immediately avall- of thJs paragraph Co) (3) does aot pre 
able to render assistance it there is cause elude a quallfled employee, worldnl !aJI: 
for believing that a safety harard exists, alone, from entering for brief period., o :J)1 
and it the requirements contained in time, a manhole where energized cablel tlo)i 
paragraphs Cd) (1) and <o> Cl) (1) of this or equipment are in service, for the pur· a.ci 
section do not adequately protect the em- pose of inspection. housekeeping, tatlm 1i1z 
ployee(s>. Examples of roanb"le work- readings, or similar work it such wor) ltt 

1 site hazar~ .Yfhlch shall be considered to can be performed safelY. , 01 
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Ladders. Ladders shall be used to 
~ and exit manholes exceeding 4 
' l depth. 

Flames. When open flames are 

or to the ground itself. Simultaneous 
con~t with two ene.rgued conductors
will also cause electric shock which may 
result in serious or fatal injury. 

<vi> Rubber footwear, including line
man's overshoes, shall not be considered 
as providing any measure of safety from 
electrical hazards. 

(vii) Ladders, platfnrms. and a.erlal 
devices, including insulated aerial de
vices, may not be brought in conta.ct with 
an electrical conductor. Rella.nee shall 
not be placed on their dielectric capabll
lttes. 

• n manholes, the following precau-
• hall be taken to protect against the 
1 ulation of combustible gas: 

A test for combustible gas shall be 
11 Immediately before using the open 
• device, and at least once per hour 
a using the device; and 

a fuel tank (e.g., acetylene) may 
11 ~ in the manhole unless in actual 

(111> Before any work ls performed in 
proximity to energiz.ed conductors, the 
sys~m opera.tor/owner of the energized 
conductors shall be contacted to ascer
tain if he knows of any hazards e&O
ciated with the conductors which may 
not be readlly a.ppe.rent. This rule does 
not apply when operations are performed 
by or on bebaJf of, the system operator/ 
owner. 

<v111> When an aerial lift device con
tacts an electrical conductor. the truck 
SUPPorting the aerial 11ft device shall be 
considered as energized. 

J Microwave transmission.-Cl) Eye 
ticm. Employers shall insure that 

Iii yees do not look into an open 
ii uide which is connected to an en
I d souree of microwave radiation. 

Hazardous area. Accessible areas 
■ ated with microwave communica
" vstems where the electromagnetic 
■ .Ion level exceeds the radiation pro-
■ n guide given in § 1910.97 shall be 
111 i as described in that section.-The 
11 half of the warning symbol shall 
IE le the following: 

latlon ln this area roay exceed hazard 
I'! tlons and special precautions are re• 

I. Obtain specific instruction before 
■ ng. 

Protective measures. When an em
II , works in an area where the elec-
11 ,gnetic radiation exceeds the radia.
lii ,rotection guide, the employer shall 
ic ute measures that insure tliat the 
■ ,yee's exposure ls not greater than 
ti permitted by the radiation guide. 
lie measures shall include, but not be 

,d to those of 8ll arlmJulstrative or 
Ill eering nature or tho.se involving 
• na1 protective equipment. 

Tree tri1n11iing--electrical haz
" -Cl) General. Ci) Employees en
■ in pruning, trimming, removing, 
• aring trees from lines shall be re
.. l to consider all overhead and 
BJ ·ground electrical J)('wer conduc
llEI to be .energized with potentially 
la voltages, never to be touched (con-
• i) either directly or indirectly. 

Employees engaged 1n line•clea.ring 
• tions shall be instructed that: 

A direct contact 1s made when 
m •art of the body touches or contacts 
~ 1ergized conductor, or other ener
.., electrical fixture or apparatus. 

1 An indirect contact ls ma.de when 
~ )art of the body touches any object = ntact with an energized electrical 
• 1ctor, or other energized fixture or 
Ill ra.tus. 

1 An indirect contact ca.n be ma.de 
Ii igh conductive tools, tree branches, 
ta .s, equipment, .or other objects, or 
.., result ot commun1catlons wires, 
CM s, fences, or guy wires being acct• 
• \Uy energized. 

) Electric shock will occur when an 
• oyee, by either direct or indirect 
ID ~t w!th an energlr.ed codUctor, 

<2> Working fn proximttv to electrical 
hazards. <l) Employers shall ensure that 
a close inspection Is made by the em
ployee and by the fo .... rna.n or supervisor 
in charge before climbing, entering, or 
working around any tree, to determine 
whether an electrical power conductoi: 
passes through the tree, or passes within 
reaching distance of an employee work
ing in the tree. If any of these conditions 
exist either directly or fndlrectly, an 
electrical hav.am. shall be considered to 
exist unless the system operator/owner 
has ca.used the hazard to be removed by 
deenerglzlng the lines, or 1nstalllng pro
tective equipment. 

(U) Only qnaJlfl,e<i employees or train
ees, famUia.r with the speclal tecbntques 
and hazards involved in line clearance, 
shall be permitted to perform the work 
U it Is found that an electrica1 bamrd 
exists. 

<111> During an ti:ee working operations 
aloft where an electrlca.t bu-ard of more 
than 750V exists, there shall be a second 
employee or trainee qua.Wled in line 
clearance tree trfmmlng within normal 
voice communtcat19n. 

<lv) Where tree work is performed by 
employees qnaJtflH.i in llne-clearance 
tree trimming lUld trainees qnaJlfl~ in 
line-clearance tree trimming, the clear
ances from energlz.ed conductors gtven 
in Table R-3 shall apply. 

TABLE B,,5J-Jlf11fmum tDOrkifl9 4utancu 
from energlud, conducton for Hne-clear
cmce tree trimmer• one! Hne-clearance tree• 
trimmer trainee. 

Voltage rCU19e Mfnfmum 
(pha,e to pha.!e) workfng 

(kflovolU) d'3tC111Ce 

2.1 to 16.0 •••••••••••••••••••• _ 2 ft. 0 ln. 
16.1 to S6.0 •••• -••·······-····- 2 ft. -l tn. 
85.1 to ~.o ......... ·--·······- 2 ft. 6 in. 
46.1 to 72.5.·-·-····-·······-·· S ft. 0 1n. 
72.0 to 121.0 ••••••••••• ·-····· - s ft. • 1n. 
188.0 to 146.0 •••••• -·-······-·· S !t. 6 ln. 
161.0 to 169.0.-·-·············- S ft. 8 ln. 
230.0 to M2.0-···---·········-- 6 ft. 0 1n. 
346.0 to S62.0-······-·-·····-·- 7 ft. 0 ln. 
500.0 to 652.0-·-···--·-·······- 11 ft. 0 ln. 
700.0 to 765.0.-·······-·-·-···· 16 ft. 0 ln. 

• nzed tree limb, tool, equipment, or <v> Branches haI1g1ng on an energized 
conductor may only be removed using 
appropriately insulated equipment. 

• r object, provides a path for the 
a_ of electricity to a gro1roded obJect 

<3> Storm work and emergency ccm
dittoM. (1) Since storm work and emer
gency conditions create special hazards, 
only authorized representatives of the 
electric ·utlllty sYStem opera.tor/owner 
and not telecommunleatton workers may 
perform tree work in these situations 
where energized electrical POwer conduc
tors are involved. 

(U) When an emergency condition 
develops due to tree os>er&ttons, work 
shall be suspended and the system op.: 
era.tor/owner shall be notlfled 1mmed1-
&te1Y. 

<r> Burled facflitfes-Communfcatfons 
lines and j)O'Wer Unes in the sa~ trench 
[Reserved) 

<s> Definitions-Cl> Aerial lffu Aerial 
lifts include the following types of ve
hicle-mounted aerial devices used to 
elevate personnel to jobsites above 
ground: 

(1) Extensible boom platforms, 
<U> Aerial ladders, 
<W> .Arttculatlng boom platforms, 
<iv) Vertical towers, 
<v> A combination of any of the above 

de1lned ~ ANSI AD2.2-1969. These de
vices are made of metal, wood, fiberglass 
reinforced plastic <FRP) , or other mate
rial; are powered or ma.nu.ally operated; 
and are deemed to be aeria.l llfts whether 
or not they are capable of rotating about 
a substantially vertical a.xis. 

(2) Aerial splicing platform. This con
slst.s of a platform, approximately 3 ft. 
ilt 4 ft., used to perform aerial cable work. 
It 1s furnished with fiber or synthetic 
ropes for suppQrtlng the platform from 
aerial strand, detachable guy ropes for 
anchoring it, and a device for raising 
and lowering it with a handllne. 

<3> Aerial tent. A small tent usually 
constructed of vinyl coated canvas which 
1s usually supported by light metal or 
plastic tubing. It 1s designed to protect 
employees in inclement weather while 
working on landers, aerial splicing plat
forms, or aerial devices. 

<4> Alive or live <energized.>. Electri
cally connected to a source of Potential 
difference, or electrically charged so as 
to have a potential significantly differ
ent from that of the earth 1n the vicin
ity. The term "live" ts sometimes used in 
the place of the term "current-ca.rry
ing," wbere the intent ls clear, to avoid 
repetition of the longer term. 

(5) Barricade. A physical obstruction 
such as tapes, cones, or "A" frame type 
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wood and/or metal structure intended 
to warn and llmlt access to a work area. 

(6) Barrier. A physical obstruction 
which ls intended to prevent contact with 
energized lines or equipment, or to pre
vent unauthorized access to work area. 

<7> Bond. An electrical connection 
from one conductive element to another 
for the purpose of mlntmt7.lng potential 
differences or provldfu.g suitable conduc
tivity for fault current er for mitigation 
of leakage current and electrolytic 
action. 

(8) Cable. A conductor with insula• 
tion, or a stranded conductor with or 
without insulation and other coverings 
(slngl~-conductor cable), or a combina
tion of conductors insulated from one 
another (multiple-conductor cable) . 

(9) Cable sheath. A protective cover
ing applied to cables. 

NOTZ.-A cable sheath may consist of mul• 
Uple layers of which one or more 1s 
conductive. 

(10) Circuit. A conductor or system of 
conductors through which an electric 
current 1s intended to flow. 

<Il> Communfcatton Hna. The con
ductors and their SUJJPOrting or contain
ing structures for telephone, telegraph, 
railroad signal, data, clock, fl.re, J)OUce
alarm, community television antenna 
and other systems which are used for 
public or private signal or communica
tion service, and which operate at poten
tials not exceed'ng 400 volts to ground or 
750 volts between any two points of the 
circuit, and the transmitted power of 
which does not exceed 150 watts. When 
communications lines operate at less 
than 1-50 volts to ground, no 11m1t 1s 
placed on the capacity of the system
Speclflcally designed communications 
cables may include commun!catlon cir
cuits not complying with the preced1ng 
lllnltatlons, where such circuits are also 
used incidentally to SUPPiy power to 
communication equipment. 

02) Conductor. A material, usually in 
the form of a wire, cable, or bus bar, suit
able for carrying an electric current. 

(13) Effectively grounded. Intention
ally connected to earth through a ground 
connection or connections of sufficiently 
low impedance and having sufficient 
current-carrying capacity to prevent the 
blllld-up of voltages which may result in 
undue ha.zani to connected equipment or 
to persons. 

04) Equipment. A general term which 
includes materials, fittings, devices, ap
pliances, fixtures, apparatus, and simi
lar items used as part of, or in connec
tion with, a supply or communications 
installation. 

(15) Ground (reference>. That con
ductive body, usually earth, to which an 
electric potential ls referenced. 

06) Ground <as a noun>. A conduc-· 
tive connection, whether intentional or 
accidental, by which an electric circuit 
or equipment 1s connected to reference 
ground. 

(17) Ground (0$ a verb>. The con
necting or establishment of a connection, 
whether by intention or accident, of an 
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electric circuit or equipment to refer-
ence ground. · 

(18) Ground tent. A small tent usually 
constructed of vinyl ·coated canvas sup. 
ported by a metal or plastic frame. Its 
purpose 1s to protect employees from in
clement weather while working at 
buried cable pedestal sites or slm1la.r 
locations. 

(19) Grounded conductor. A system or 
clrcult conductor which is intentionally 
grounded. 

(20) Grounded systems. A system of 
conductors in which at least one conduc
tor or p0int <usually the middle wire, or 
the neutral point of transformer or gen
erator windings) is · intentloqally 
grounded. either solidly or throug'b a 
current-llmitln& device <not a current-
interrupting device> . · 

(21) Grounding electrode conductor. 
(Grounding conductor>. A conductor 
used to connect equipment or the 
grounded circuit of a wlrlng system to 
a grounding electrode. 

(22) Insulated. Separated from other 
conducting surfaces by a dielectric sub
stance (including air space) offering a 
high resistance to the passage of current. 

NOTE.-Wben any object Is said to be in
sulated, It la understood to be Insulated 1n 
suitable manner tor the conditions to which 
it 1s subjected. otherwise, It ts, within the 
purpose ot these rules, uninsulated. Insulat
ing ·coverings ot conductors Is one means ot 
making the conductor Insulated. 

(23) Insulation <as applied to cable). 
That which is relied upon to insulate the 
conductor from other conductors or con
ducting parts or from ground. 

(24) Joint use. The sharing of a com
mon facility, such as a manhole, trench 
or pole, by two or more different 
kinds of utilities (e.g., power and 
telecommunications>. 

(25) Ladder platform. A device de
signed to facilitate working aloft from 
an extension ladder. A typical iJevice 
consists of a platform (approxunately 
9" x 18") hinged to a welded pipe frame. 
The rear edge of the platform and the 
bottom cross-member of the frame a.re 
equipped with latches to lock the plat
torm to l~der rungs, 

(26) Ladder seat. A removable seat 
used to facilitate work at an elevated 
position on rolling ladders in telecom
munication centers. 

(27) Manhole. A subsurface enclosure 
which personnel may enter and which ts· 
used for the purpose of installing, op
erating, and maintalnlng submersible 
equipment and/or cable. 

(28) Manhole platform. A platform 
consisting of separate planks which are 
laid acr05S steel platform supports. The 
ends of the supports are engaged in the 
manhole cable racks. 

{29) Microwave transmission. The act 
of communicating or slgnallng utll1z1ng a 
frequency between 1 GB. (gigahertz> 
and 300 OH. inclusively. 

{30) Nominal voltage. The DnmJoaJ 
voltage of a system or circuit ls the value 
assigned to a system or circuit of a given 

voltage class for the purpose or 
venlent designation. The actual v, 
may vary above or below tbJs value. 

(31) Pole balconJI or seat. A balco 
seat used as a support for workm 
pole-mounted equipment or t.en 
boxes. A typical devlce consists 
bolted assembly of steel details a 
wooden platform. Steel braces run 
the pole to the underside of the bal 
A guard rail (approximately 30" 1 
may be provided. 

(32> Pole platform. A plattom 
·tended for use by a workman in spl 
and maintenance operations in an 
vated position adjacent to a pole. It 
sists of a platform equipped at om 
with a hinged chain binder for s, 
1ng the platform to a pole. A brace 
the pole to the underside of the plat 
is also provided. 

<33) Qualified employee. Any w, 
who by reason of his training anc 
perience has demonstrated his ablli 
safely perform bis duties. 

• 

(34) Qualified line-clearance 
trimmer. A tree worker who throug: 
lated tr11-tnlng A.nd on-the-job exper 
1s famlllar with the special techn 
and hazards involved In line clean 

(35) Qualified line-clearance 
trimmer trainee. Any worker reg\, 
assigned to a line-clearance tree-t 
ming crew and undergoing on-th• 
training who, in the course of such t 
lng, has demonstrated his abilicy to 
form h1s duties safely at his lev 
training. 

(36> System operator/owner. The 
son or organization that operates or 
trols the electrical conductors tnvo 

(37) Telecommunications center 
installation of commun!cation equlp1 
under the exclusive control of an o 
nl.zatlon. providing telecommunicai 
service, that 1s located outdoors or 
vault, chamber, or a bulldlng space 
primarily for such installations. 

Non;.-Teleoommun1catlon centers ai 
cllltles establ18hed, equipped and a,nng 
accordance with engineered plans tor tbE 
pose ot providing telecommunications lie' 
They m,a.y be located on prerotsea own 
leased by the ~tlon prov1d1Jlg 
communication service, or on the pre 
owned or leased by others. Tb.18 dell.D 
includes switch rooms (whether elect? 
cbanlcal, electronic, or computer contro 
terminal rooms, power rooms, repeater r, 
transmitter and receiver rooms, switch! 
operating rooms, cable vaults, and m, 
le.neous communlc11t1ons equipment r, 
Slmuljl,t1on rooms ot tl!lecommunlcatlon 
ters for tra1nlng or developmental pur 
a.re atso included. 

(38) Telecommunieations derricks. 
tating or nonrotating derrick struct 
permanently mounted on vehicles tor 
purpose of lifting, lowering, or J>OSlt' 
ing hardware and materials used in t 
communications work. 

(39) Telecommunication 1~ tr 
A truck used to transport men, tools, 
material, and to serve as a trav1 
worJLSnop tor telecommuruce.uon 
stallation ancl maln~nance work. 
sometimes equipped with a boom 
auxiliary equipment for setting poles, 
gtng holes, and elev&tlng material or 1 
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Telecommunication service. The Seo. 
hl.ng of a capa.billty to signal or 1910.Jee __ am 01.1-un1. PulpwoOd 

aouroe 

un1ce.te ate. d:lsta.nce by means such 1:natn1 'ilafnJ BtADdardl. 
ephone, telegraph, police and fire-

community antenna television. or x system, using wire, conventional • [Former § 1910. 268 redesig-
coe;rlal cable, wave guides, micro- nated as § 1910. 2 7 4 40 F. R. 
transmtsmon. or 0ther simlle.r 13441 on March 26, 1975, ef-

!. 
> unventedvault.Anenclosedvault fective April 30, 1975.] 
1.lch the onlY openings are access 
~ault. An enclosure above or be- § 1910.275 Standards organizations. 
round which personnel may enter, Speclftc standards of the following or
.vblch ts used for the purpose of ga.n1mtions ba.ve been retereneed 1n tb1s 
Ung, opere.t1ng, and/or maJntQ.1ning subpart. Copies of the rererenced sta.nd
ment and/Qt' c&ble which need not a.rds may be obtained from the 1ssu1ng 
submersible design. organizations. The names and addre6SeS 
> Vented vault. An enclosure as de- of the 1sru1ng organizat.lons are as 
~ in paragraph Cs> < 42) of this sec- follows~ 
wtth prov1.slon for a.'lr changes using 
-ust flue stack<s> and low level e.1r 
.e(s), operating on d1trerentlals of 
ure and temperature provid.iog for 
c('7!, 
I> Voltaoe of an et1ectivelt1 grounded 
it. The voltage between any coo
>r and ground unless otherwise 
ated. 

American Nattonal Standards Institute 
(ANSI) 

14.S0 Broadway 
New York, New York 10018 
National Plre ProtectlOn Assoclatlon (NFPA) 
-l70 Atlantic Avenue 
Boston 'Meesacbu.&ett& 02210 • • 
American Society of Mechanical Englneens, 

Inc., United Bngln.eertng Center 
S-15 ~ <17th Street 
New York, New York 10017 

i) Voltage of a circuit n.ot etl.ectively 
nded. The voltage between any two 
uetors. U one circuit 1s directly con
ed to and SUPPlled from another cir- Inat1tilte of Martens of Explosives 
of higher voltage (as 1n the case of '20 Lextngton Avenue 
mtotrensrormer). both are .consid- New York, New York 1001'1 
as of the higher voltage, unless the underwriters· Laboratories. Inc. 

tit of lower voltage 1s effectively 207 East Ohio street 
nded, in which case tts voltage ls not Chicago, Dllnols 60611 
rmioed by the circuit of higher volt- Amertu.n society tor Testing & Materials 
Direct connection tmplles electric (ASTM) 

1ectlon as d1stingUlshed from connec- t91G Race Street 
merely through electromagnetic or PhUadelphla, Pe11111<ylvaula 1910? 

~rostatic tnductton. [Former §1910. 269 redesig-
910. 268 added at 40 F.R. nated as §1910.275 and 
►41 on March 26, 1975, ef- amended at 40 F . R. 13441 on 
:tive April 30, 1975. For- March 26, 1975, effective 
~ §1910.268 redesignated April 30, 1975.] 
§1910.274 40 F.R. 13341 
March 26, 1975, effec

ve April 30, 1975.] 
Subpart S--Electrical 

<2> The National Electrlcal Code con• 
tains basic minimum provisions consid
ered necessary for safety. 

(c) Scope-(1) Covered. The provisions of 
this Subpart S cover electrical installations and 
utilization equipment installed or used 
within or on buildings, structures and other 
premises including: 

(II Yards, 
< li) Carnivals, 
<Ht> Parking lots. 
(Iv) Mobile homes, 
<v> Recreational vehicles, 
<vi> Conductors that con:1ect an In· 

stallat.ion to a supply or electricity, and 
<vii> Other outside conduct-0rs adjo.

cent to the premises. 

[§1910.308(c)(l) amended at 
43 F. R. 49747 , October 24 , 
1978.] 

( 2) Not covered. The provisions or this 
subpart do not cover: 

<I> Installations in ships, watercraft, 
railway rolling stock, aircraft or auto• 
motive vehicles, 

(Ii) Installations underground In 
mines, 

(111> Installations of railways for gen-
eration. transformation, transmission, or 
distribution of power used exclusively for 
operation of rolling stock or Installations 
used exclusively for signaling and com• 
munlcatlon purposes, 

<iv> Installations of communlcntlon 
equipment under exclusive control of 
comn1unkat.1on utilities, located outdoors 
or in building spaces used exclusively fot 
such installation. or 

<v> Installations under the exclusive 
control of electric utilities for the pur
pose of communication, metering or for 
the generation. control, transformation, 
tra.nsmlc;slon, and distribution of electnc 
ent>rgy, locRted In buildings used exclu
sively by the utilities for such purposes 
or located outdoors on property owned 
or leased by the utilities or on public 
highways, streets, roads, etc., or outdoors 
by established rights on private property. 

<d > Definitions appltcable to this Sub
part S-' 1 > Approved. Some provisions 
of the National Electrical Code. NFPA 
70-1971; ANSI Cl-1971 (Rrv. of Cl ~ 19N). 

•10.274 ~of1tancluda-

Bovroe 
0.281 ___ ANSI PU-1"9, Safety Stand• 

&rd J1lr Pulp, Paper. Mid 
~IWJ.I. 

§ 1910.308 Application. 
<a.> General. Section 1910.309 adopts 

as a national consensu~ standard the 
National Electrlcal Code NFPA 70- 1971; 
ANSI Cl-1971(Rev.of(.;I J<'lr.JO,whlch Is 
incorporated by reference In this sub• 
part. 

0.384 ••• All8I Ll.1-.1964. TaWe 8afA7 
ooc,,.. 

Ill D.2a ___ ANSI Z60.1-11K'1, a.tety Oode 
fCII' Baker)' Bqll~pmmt-

(b) Purpose of the National Electrical 
Code. <1> '!'he purpose of the National 
Electrical eode ls the practical safe
g,Jr.rding of any persons and of bulldlngs 
and their contents from hazards arising 
from the use o! electricity for light, heat, 
power, radio, signaling, and for other 
purposes. The standards contained 
therein are occupational safety and 
health standards to the extent that they 
safeguard a.ny person who 1s an employee 
of an employer. 

which is adopted In this SubpRrt S. re• 
quire installations or equipment to be 
approved. In Article 100 of the Code. •·ap
proved" l.s defined to mean "acceptable to 
the authority enforcing th\s Code." The 
authority enforcing the Code ur.der sub• 
pa.rt S is the Asslstant Secretary of Labor 
for Occupational Safety and Health. The 
definitions in this subsection Indicate 
what is acceptable to the Assistant Secre• 
tary of Labor. and therefore approved 
within the meaning of the Code as in
corporated In this subpart S. 

C2> Acceptable. An installation or 
equipment is acceptable to the Assist.ant 
Secretary of Labor, and approved within 
the meaning of this Subpa1·t S : (1) If it 
ls accepted, or certifled, or listed, or 
labeled, or otherwise determined to be 
safe by a nationally recognized testing 
laboratory, such as, but not limited to, 

I 

0.MI ••• ANSI Z8.l-1N1, e.tety 000.• 
f« Laundry HeoblnMJ an4 
OpenUoa.l. 

,0.245 ••• ANSI <n.1-1900, a.tety S.
quinmeDt.l tor S&wmlllL 

308(d)(2) 
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Underwriters' Laboratories, Inc. and Fac
tory Mutual Engineering Corp.; or <U> 
with respect to an installation or equip
ment of a kind which no nationally 
recognized testing laboratory accepts, 
certlfles, lists, labels, or determines to be 
safe, II lt is Inspected or tested by another 
Federal agency, or by a State, municipal, 
or other local authority respo~ble for 
enforcing occupational safety provisions 
of the Nation al Electrical Code, and 
found ln compliance with the provisions 
of the National Electrical Code as applied 
In § 1910.309; or <ill> with respect 
to custom-made equipment or rela ted 
installations which are designed, fabri
cated for, and Intended for use by, a 
particular customer, If it ts determined 
to be sate for Its Intended use by its man
U!acturer on the basis of test data which 
the employer keepS and makes available 
for Inspection liO the Asststant Secre
tary and his authorized representatives. 

<3> For purposes of subparagraph (2) 
of this paragraph: 

<l> Listed. Equipment Is "listed" if it 
ts ot a kind mentioned In a list which , 
<a> ls published by a nationally recog
nized laboratory which makes periodic 
Inspection of the production of such 
equipment, and <b> states such equip
ment meets nationally recognized stand
ards or has been tested and found safe 
for use In a speclfled manner-. . 

(fl) Labeled. Equipment ls "labeled" 
it there is attached to It a iabel, 6Ylll
bol, or other Identifying mark ot a na
tionally recognized testing laboratory 
which, Ca> makes periodic Inspections of 
the production of such of equipment, 
and <b> whose labeling Indicates com
pliance with nationally recognized 
standards or tests to determine safe use 
In a speclfled manner; 

(ill) Accepted. An installation Is "ac
cepted" if it has been Inspected and 
found by a nationally recognized testing 
laboratory to conform to speclfled plans 
or to procedures of applicable codes; 

· <lv> Certi/1.ed. Equipment ls "certi
fied" 1! it. <a> has been tested and found 
by a nationally reccgn!zed testing lab
oratory to meet nationally recognized 
st11ndards or to be .~are for use iii a speci
fied manner. or Cb> Is of a kind who~e 
production is perioc!ically inspected by a 
n1.Uonally recogni1,ed testing laboratorv. 
anct , ci it bears a la~l. t.ag, or other 
record of certification: 

• ,·> Utilization equipment. Ullhzation 
eciu:pmenJ. means equipment whirh uti
li~e~ elect1ic energy for mechanical. 
chemical. heat.ing, lightmg or similar 
u;,.cful purpose. 

§ 1910.30'> l\a1ivnnl T'l,•rlri,·al Co<lr. 

ca 1 The requirements contained in 
the r 0110,, ing a rticles and sect.ions o! the 
N'llional Electrical Code. NFPA 70- 1971. 
ANSI C l- 197l (Rcv.of C' l )'" rnshaJJ ap
ply to all clectnC'at 1nsta11at1ons and 
utiliuition equipmc-nt: 

500 _ _ _ _ _ _ __ - H awn.Ions l.O<'Allon,.. 

308(d)(3) 

Arllch,s: 

501 --------------

502 

50'.l 

Seel ions· 
250 :;s (a I e.nd 

(b) 
25!' 59 1a1. (b). 

nnd fC') 

4 01) • f.1 I ar.d 1b). 

401 -l --- _ ------

400-5 ------------

400-9 -----------

400 10 _ 

42:! 8 -

42:? 9 

4 22 JO __________ _ 

422 II-----------

422- 12 -----------

4 22-14 _ ---------
422 )5 (A), (b), 

::md (CJ • 

I IO J,J. ( e.) e.n d 
lb I 

110 !7 (a), (bl. 
e.nd (c) 

))0-18 ---- ------
110 21 ---·--
110 22 --- -------
24" 1•; l'\I fb), 

• I :I.Id (d). 

240 19 (a) and 
(b). 

2~0 3 (a) and (bl_ 

250 5 ( a ). (b). and 
(C). 

250 7 ------------

250-42 (a). (b) , 
(o), and ( d ). 

250-43 (a). (b). 
(c). (d ). (e). (f), 
(g ). (h) , and {I). 

250-44 ( a ), (b). 
(cl. {d ), e.nd (e). 

250 4 5 (e.). (b), 
(c). nod (d) . 

4 30 142 (e.). (b), 
IC), and (dl. 

430 143 ----------

25.>-50 
(b). 

250-51 

(e.) an d 

CII\.S.S I lllotallatlon.s 
1 H a L. a r d ous Loca
tions). 

Class II I nslallatlons 
r H a z a r d ous v,ca
ttons • 

Ch.<;:; III In~• :illAllOm., 
1H a z a rd ous Lo,·a
uons). 

I:qulpmen;. on Struc
tur.11 Metal 

P .>rlnble and o r Cord 
Colln('C'l <.'d and Plug 
Co:,nec~d E q u I p
ment, Gr o u n d mg 
Method. 

Flexll>le Cord5 and 
Cable, Uses. 

Flex1bl" Cords a nd 
C:i.ble P:-ohlblted. 

Flexible Cords and 
Cables Splices. 

Overcurrent Protection 
and Ampaclllefo o r 
Flexible Cords. 

Pull at Join ts and Ter
mlnali; o! Plexlble 
Cords and Cables. 

In~t.allntlon of Appli
ance,;. \', llh Ph:x1blc 
Cords. 

I n:,tallallon of Portable 
Immersion Heaters 

I n~ ta 11 a tton Appli
ances Adjacent to 
Combustll>lc Mate
rial. 

Standc. tor Por1.11ble 
Appllance5. 

Slgn:,Js ror Heated Ap• 
pll:rnees 

We.tcr Heaters. 
I aMnlla lion of I n frared 

ump and I ndustr,1\1 
Hca• Ing Appliances. 

Electr ic Connection. 

O uardlng or Ll'!'e Pnrt ~. 

Arclnit P:lrts. 
M1trk1ng 
I dent 1!1c:\I ion. 
Lccat.ton In Preml~e~ 

!Cor Overcurrent Pro
lAc tlon Devices I . 

Ou:'lrdlng of Arcing or 
Sudd~nly Moving 
Parts o f Overcurrent 
Protection Dt-vlces. 

0 C. System Ground• 
Ing 

A C. Circuits and Sys
tems To Be Ground
ed 

ClrCUll.$ Not To Be 
Grounded. 

F I x e d Equipment 
Grounding, General. 

FI x e d Equipment 
Orounc1Jng, Specific. 

Nonelectr ical Equip -
ment, Grou nding. 

Equipment Connected 
by Cord e.nd Plug, 
G rounding. 

Stationary Motor. 
Groundl.J'lg. 

Portable Mo t ors. 
Grounding. 

Equipment Grounding 
Connections. 

Effective Grounding. 

l'I Arllclcs. 
250-57 

(b). 
( a ) and FIX e d Equl ~ 

Method of Gr Ill ::, 
lng 

422- 16 
422-17 

Appllance Oroun 
l.nst.allatlon of 

m ounted Onn. 
Counter - mn 
Cooltlng Onita. 

(b) Every new electrical lnlt&ll I 
and all new uwtution equlpmen 
stalled attu March 15, 19'12, and 
reptaeerneoit, rn.odiftcaUon, or repa 
rehabWtaUon, after March 15, 19'> 
any pan. of any electrical tmtaliau. 
uWlz&Uon eqUJpment Installed t, 
March 15, 1972, ahall be 1nstalle 
made, and rnalnfelned, bl &CCOr( 

• with the provtatons of tbe 1971 N&L-
Electrlcal Code, NPPA '10-19'11; , 
Cl-19'11 <ReY. of Cl-1968). 

;lJ 
<ci Ground-fault vrotecteon- i 

General. Notv.1thstanding the prov!. 
of paragraphs (a) and Cb) of this I 
t10n, the requirement In section 210- ~ 
the 1971 National Electrice.l Code <N 
70-1971; ANSI Cl-1971). that all 15-
20-ampere receptacle outlets on .111I 
phase circuits tor construction sites l 
approved ground-fault circuit pro 
tion for personnel does not apply. In 
thereof, the employer shall use el 
ground-fault circuit interrupters 
spec ified in pa.1'88%'8,ph Cc> (2> of this 
tlon or an assured equipment groun, 
conductor program as specified ID Pl 'I! 
g1•aph Cc > <3> of this section, to pro 
employees on construction sites. '11 
requirements are In addition to any 01 
requirements for equipment groun< 
conductors. • 

<2) Ground-fault circuit inturtlP 
All 120-volt, stngle-pha se, 15- and 
ampere receptacle outlets on co~t 
tlon sites, which are not a part o! i. ~ 
permanent wiring of the buildln8 
struct.ure and which are in use by '-
ployees, shall have approved grou , 
fault circuit interrupters for persoi 
protection. Receptacles on a two-11 ~ 
single-phase portable or veh1 
mounted generator rated not more t 
5kW, where the circuit conductors 
the generator a.re insulated from 
generator frame and all other groun 
surfaces, need not be protected ' 
ground-fault circuit interrupters. 

( 3 ) Assured equipment grounding c 
ductor program. The employer shall 
u.blish and implement an assured eqt 
ment grounding conductor program 
construction sites covering all cord s 
receptacles which a.re not a pa.rt of 
permanent wiring or the building It~ 
structure. and equipment connected 
cord and plug, which are available 
use or used by employees. This progr 
shall comply with the following ml • 
mum retiulrements: 1 

<il A written description ot the P 
gram, Including the speclflc procedu ·, 
adopted by the employer, shall be avf 
able at the jobslte for Inspection 9 
copying by the Asststant Se<:retary a 
any affected employee. 
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The employer shall designate one 
re competent persons (as defined 
::FR 1926.32(f) > to implement the 

leted at 37 F.R. 3431, 
Feb. 16, 1972, as cor
rected by 37 F .R. 60.53, 
March 29, 1972. 

<2) All requirements pertaining to spe
cific diving modes to the extent diving 
operations in such modes are conducted. 

m. 
Each cord set, attachment cap, § 1910.402 Definitions. 

nd receptacle of cord sets, and any 
1ent connected by cord and plug, 

cord sets and receptacles which 
Ked and not exposed to damage, 
be visually inspected before each 
use for external defects, such as 
ned or missing pins or insulation 
;te, and for tndlcation of J>06Slble 
1al damage. Equipment found dam
or defective may not be used until 
·ed. 

Subpart T--Commercial Diving Operations 

GENERAL 

§. 1910.40 l Scope and application. 
Ca> Scope. < 1) This subpart <stand

ard) applies to every place of employ
ment within the waters of the United 
States, or within any State, the District 

The following tests shall be per
,d on all cord sets, receptacles which 
ot a part of the permanent wtrtng 
e building or structure, and cord
>lug-connected equipment required 
grounded: 

/.11 equipment grounding conduc
,hall be tested for continuity and 
be electrically continuous. 
, Each receptacle and attachment 
,r plug shall be tested for correct 
hment of the equipment grounding 
uctor. The equipment grounding 
uctor shall be connected to its prop
rminal. 

of Columbia, the Commonwealth of 
Puerto Rico, the Virgin Islands, Ameri
can Samoa, Guam, the Trust Territory 
of the Pacific Islands. Wake Island. 
Johnston Island, the Canal Zone, or 
within the Outer Continental Shelf lands 
as defined in the outer Continental Shelf 
La.nds Act (67 Stat. 462, 43 u.s.c. 1331> , 
where diving and related support opera
tions are performed. 

, All required tests shall be per
ed. 
> Before first use; 
1 Before equipment is returned to 
ce following any repairs; 
l Before equipment is used after 
incident which can be reasonablY 

ected to have ca.used damage <for 
1ple, 'A'hen a cord set is run over> ; 

11 At intervals not to exceed 3 
ths, except that cord sets and recep
,s which are fixed and not eXJ)OSed 
amage shall be tested at intervals 
exceeding 6 months. 
l I The employer may not make a.vall
or permit the use by employees of 
equipment which has not met the 

.lrements of this paragraph Cc) (3) of 
section. 
lil Tests performed as required in 
paragraph shall be recorded. This 

record shall identify each receptacle, 
I set, and cord- and plug-connected 
pment that passed the test, and shall 
cate the la.st date it was tested or the 
rval for which It was tested. This rec
shall be kept by means of logs, color 
ng, or other effective means, and 
l be maintained until replaced by a 
e current record. The record shall be 
le available on the Jobsite for inspec-
1 by the Assistant Secretary and any 
cted employee. 

(2) This standard applies to diving 
and related support operations con
ducted in connection with all types of 
work and employments, including gen
eral industry, construction, ship repair
ing, shipbuilding, shipbreaking and long
shoring. However, this standard does not 
apply to any diving operation: 

CD Performed solely for instructional 
purposes, using open-circuit. com
pressed-air SCUBA and conducted with
in the no-decompression limits; 

<ii> Performed solely for search, res
cue, or related public safety purposes by 
or under the control of a governmental 
agency; or 

<iii l Governed by 45 CFR Part 46 <Pro
tection of Human Subjects, U .s. Depart
ment of Health. Education, and Welfare > 
or equivalent rules or regulations es
tablished by another federal a.gency, 
which regulate research, development, or 
related purposes involving human sub
jects. 

<b> Application in emergencies. An 
employer may deviate from the require
ments of this standard to the extent nec
essary to prevent or minimize a situation 
which is likely to cause death, serious 
physical harm, or major environmental 
damage, provided that the employer: 

{\s used in this standard, the listed 
terms are defined as follows: 

"Acfm": Actual cubic feet per minute. 
"ASME Code or equivalent'': ASME 

<American Society of Mechanical Engi
neers> Boiler and Pressure Vessel Code, 
Section VIIl, or an equivalent code which 
the employer can demonstrate to be 
equally effective. 

"ATA": Atmosphere absolute. 
"Bell": An enclosed compartment, 

pressurized <closed bell> or unpressur
ized Copen bell> , which a.llows the diver 
to be transported to and from the un
derwater work area and which may be 
used as a temporary refuge during diving 
operations. 

"Bottom time": The total elapsed 
time measured in minutes from the time 
when the diver leaves the surface in de
scent to the time that the diver begins 
ascent. · 

"Bursting pressure": The pressure at 
which a pressure containment device 
would fail structurally. 

''Cylinder": A pressure vessel for the 
storage of gases. 

"Decompression chamber": A pres
sure vessel for human occupancy such 
as a surface decompression chamber, 
closed bell, or deep diving system used 
to decompress divers and to treat de
compression sickness. 

"Decompression sickness": A condi
tion with a variety of symptoms which 
may result from gas or bubbles in the 
tissues of divers after pressure reduction. 

"Decompression table": A profile or 
set of profiles of depth-time relationships 
for a.scent rates and breathing mixtures 
to be followed after a specific depth-time 
exposure or exposures. 

"Dive location" : A surface or vessel 
from which a diving operation is con
ducted. 

"Dive-location reserve breathing gas": 
A supply system of air or mixed-gas (as 
appropriate> at the dive location which 
1s independent of the primary supply 
system and sufficient to support divers 
during the planned decompression 

"Dive team'' : Divers and support em
ployees involved in a diving operation, 
Including the designated person-in
charge. 

"Diver": An employee working in 
water using underwater apparatus which 
supplies compressed breathing gas at the 
ambient pressure. 

"Diver-carried reserve breathing gas": 

~1910.309(c) added at 41 
,R. 55703, December 21, 
}76; effective February 
~, 1977.) 

<l> Notifies the Area Director, Occu
pational Safety and Rea.1th Administra
tion within 48 hours of the onset of the 
emergency situation indicating the na-
ture of the emergency and extent of the 
deviation· from the prescribed regula
tions; and 

<2> Upon request from the Area Di-

A diver-carried supply of air or mixed 
gas <as appropriate> sufficient under 
standard operating conditions to allow 
the diver to reach the surface or another 
source of breathing gas, or to' be reached 
by a standby diver. 

·NOTE: 29 CFR 1910.310 
\rough 1910.331 were de-

rector, submits such Information in writ
ing. 

<c> Employer obligation. The employer 
shall be responsible for compliance with : 

Cl) All provisions of this standard of 
general applicability; and 

"Diving mode" : A type of diving re
quiring specific equipment, procedures 
and techniques <SCUBA, surface-sup
plied air, or mixed gas). 

402 
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"Fsw": Feet of seawater (or equiva
lent static pressure head) . 

"Heavy gear": Diver-worn deep-sea 
dress including helmet, breastplate, dry 
suit, and weighted shoes. 

"Hyperbaric conditions" : Pressure 
conditions in excess of surface pressure. 

"Inwater stage": A suspended under
water platform which supports a diver in 
the water. 

"Li ye boating" : The practice of sup
porting a surfaced-supplied air or mixed 
gas diver from a vessel which Is under
way. 

"Mixed-gas diving" : A diving mode in 
which the diver is supplied in the water 
with a breathing gas other than air. 

"No-decompression limits": The 
depth-time limits of the "no-decompres
sion limits and repetitive dive group des
ignation table for no-decompression air 
dives", U.S. Navy Diving Manual or 
equivalent limits wnich the employer can 
demonstrate to be equally effective. 

"PsHgl " : Pounds per square inch 
<gauge>. 

"SCUBA diving" : A diving mode inde
pendent of surface supply in which ,he 
diver uses open c!rcult self-contained 
underwater breathing apparatus. 

"Standby diver": A diver at the dive 
location available to assist a diver in the 
water. 

"Surface-supplied air diving": A div
ing mode in which the diver In the water 
is supplied from the dive location with 
compressed air for breathing. 

"Treatment table" : A depth-time and 
breathing gas profile designed to treat 
decompression sickness. 

"Umbilical" : The composite hose bun
dle between a dive location nnd a diver 
or bell, or between a diver and a bell, 
which supplies the diver or bell with 
breathing gas, communications, power, 
or heat as appropriate to the diving 
mode or conditions, and includes a safety 
line between the diver and the dive lo
cation. 

"Volume tank": A pressure vessel con
nected to the outlet of a compressor and 
used as an air reservoir. 

"Working pressure": The maximum 
pressure to which a pressure contain
ment device may be exposed under 
standard operating conditions. 

PERSONNEL REQtJIREMENTS 

§ 1910.4 l 0 Qualifications of dive team. 
<a > General. Cl > Each dive team 

member shall have the experience or 
training necessary to perform assigned 
tasks in a safe and healthful manner. 

(2> Each dive team member shall 
have experience or training in the fol
lowing: 

<1> The use of tools, equipment and 
systems relevant to assigned tasks; 

<Ii> Techniques of the assigned div
ing mode; and 

<iii> Diving operations and emergency 
procedures. 

(3 > All dive team members shall be 
trained In cardiopulmonary resuscita
tion and first aid <American Red Cross 
standard course or equivalent> . 

410(a)(l) 

(4) Dive team members who are ex
posed to or control the exposure of 
others to hyperbarlc conditions shall be 
trained 1n diving-related physics and 
physiology. 

<b> Assignments. <1 > Each dive team 
member shall be assigned tasks In ac
cordance with the employee's experience 
or training, except that limited addi
tional tasks may be assigned to an em
ployee undergoing training provided 
that these tasks are performed under 
the direct supervision of an experienced 
dive team member. 

<2> The employer shall not require 
a dive team member to be exposed to 
hYPerbaric conditions against the em
ployee's will, except when necessary to 
complete decompression or treatment 
procedures. 

<3> The employer shall not permit a 
dive team member to dive or be other
wise exposed to hyperbarlc conditions 
for the duration of any temporary 
physical Impairment or condition which 
is known to the employer and 1s likely to 
affect adversely the safety or health of 
a dive team member. 

<c> Designated person-in-charge. (1 ) 
The employer or an employee designated 

vide the following lnformatlon 
examining physician: 

Cl) A copy of the medical 
ments of this standard; and 

<2> A summary of the nature· 
tent of hyperbaric conditions t 
the dive team member will be 
including diving modes and I 
work to be assigned. 

(d) Content of medical examr 
< 1 > Medical examinations condu1 
tia.lly and annually shall consls 
following: 

Ci) Medical history; 
(ii) Diving-related work histc 
(iii) Basic physical examinatl 
<iv> The tests required by '1 

and , 
<v> AnY additional tests the pl 

considers necessary. 
(2) Medical examinations co 

after an injury or illness requiri 
pitallzation of more than 24 hou 
be appropriate to the nature ano 
of the injury or illness as determ i 
the examining physician. 

TABLE !.-Tests for diving mec I 
c.raminalirm 

by the employer shall be at the dive lo
cation In charge of all aspects of the -

Tc.~l 
Initial 

examination 

diving operation affecting the saiety and ChcsL x.ray • • •.. • .... . . . X 
health of dive team members. Visual acuity • •••••••.•••. X 

Color bllndnes.s . • .••••••. X 
X 

<2 ) The designated person-in-charge 
shall have experience and training in 
the conduct of the assigned diving op
eration. 

§ 1910.411 Medical rcquircmcnls. 

<a > General. < 1) The employer ~hall 
determine that dive team members who 
are, or arc likely to be. exposed to hyper
baric conditions are medically flt to per
form assigned tasks in a sate and health
ful manner. 

<2> The employer shall provide each 
dive team member who Is. or ts likelY 
to be, exposed to hyperbaric conditions 
with all medical e,caminatlons required 
by this standard. 

(3) All medical examinations required 
by this standard shall be performed by, 
or under the direction of, a physician at 
no cost to the employee. 

Cb> Frequency of medical examina
tions. Medical examinations shall be 
provided: 

< 1 > Prior to initial hyperbaric exposure 
with the employer, unless an equivalent 
medical examination has been given 
within the preceding 12 months and the 
employer has obtained the results of the 
examination and an opinion from the 
examining physician of the employee's 
medical fitness to dive or to be other
wise exposed to hyperbartc conditions; 

(2) At one year intervals from the 
date of initial examination or last equiv
alent examination: and 

(3) After an injury or Illness requir
ing hospltaliz.atlon of more than twenty
four (24) hours. 

<c> Information provided to ettamin
ing physician. The employer shall pro-

EK O : sLAndard J2L 1 • • • • • • • • • • • • • • ••• 

H t>arh1glesL .... _____ _ X 
llrmatocrit or X 

hc111oitobl11. 
Si<·ktc cell index. • .•.•... X 
ll'h llr blood rount . •....• X 
Urinolysl< •.•.•.•...... . X 

X 
X 

X 
X 

1 T o be glv('JI to 1ho employrc onrr. nl n~r ~ 

<el Physician's written re1101 
After any medical examination n 
by this standard. the employer sh 
tain a written report prepared 
examining physician containing: 

<!> The results of the med.ical exr-• 
tion; and 

<ii> The examin1ng physician's o • 
of the employee's fitness to be expc i 
hyperbaric conditions, including ax 
ommended restrictions or llmitati 1 

such exposure <see Appendix B> . 
(2) The employer shall provide U lllt 

ployee with a copy of the phys idt 
written report. 

<O Determination of emJJZoJ,ee f • 
< 1) The employer shall detenn!I 1111 
extent and nature of the dive ID 
member's fitness to engage 1n div- • 
be otherwise exposed to hyperbarl1 • 
ditions consistent with the reco~ i., 
tions in the examining physician's r d 

(2) If the examining physician hs • 
om.mended a restriction or llmitati •• , 
the dive team member's exposu 1.:1 
hyperbaric conditions. and the a11 iw 

employee does not concur. a second "':J 
slcian selected by the employee 
render a medical opinJon on the n 
and extent of the restriction or lll :a
tion, If any. 

(3) If the recommendation of th1 ic
ond opinion d!Jfers from that 01 bl ' 
examining <first> physician, and I bf 
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toyer and employee are unable to transparent mask and tubing shall be 
I e on the nature and ext.ent of the available at the dive location. 

iction or limitation, an opinion from (d) Planning and assessment. Planning 
• lrd physician selected by the first two of a diving operation shall include an 

;lr.lans shall be obtained. The em- assessment of the safety and health as-
• er's determination of the dive team pects of the following: 

1ber's fitness shall be consistent with <l > Diving mode; 
l medical opinion of the third physi- (2) Surface and underwater conditions 
I . unless the employer and employee and hazards; 

h an agreement which is otherwise (3) Breathing gas supply (including 
' Lstent with the recommendation or - reserves> . 
~ ion of at least two of the physicians (4> Th~rmal protection; 

lved. (5> Diving equipment and systems; 
, Nothing in this procedure shall be t6) Dive team assignments and physi-
trued to prohibi~ either a dive team cal fitness of dive team members (in-! ,bt'r fr?m acceptu~g, or an emi;>loyer eluding any impairment known to the 
1 offenng, _an ass1~ent which Is employer> ; 

ii rwise ~-ns1Ste~t with at least _one <7> Repetitive dive designation or re-
ico.1 op1ruon while a final detennma- sidual inert gas status of dive team mem

J on the employee's fitness is pending. bers; 
CS> Decompression and treatment pro

cedures (including altitude corrections> ; d 
1 

GENERAL OPERATIONS PROCEDURES 
and 

~ H0.420 Safe practicNi manual. <9> Emergency procedures. 

(3) A means shall be provided to assist 
an injured diver from the water or into 
a bell. 

(c) Communications. (1) An opera-
tional two-way voice communication 
system shall be used between: 

(i) Each surface-supplied air or 
mixed-gas diver and a dive team member 
at the dive location or bell (when pro
vided or required) ; and 

(ii) The bell and the dive location. 
(2) An operational, two-way com

munication system shall be available at 
the dive location to obtain emergency 
assistance. 

<d> Decompression tables. Decompres
sion, repetitive, and no-decompression 
tables <as appropriate> shall be at the 
dive location. 

Ce> Dive profiles. A depth-time profile, 
including when appropriate any breath
ing gas changes, shall be maintained for 
each diver during the dive including 
decompression. 

.n 11 General. The employer shall de
,p and maintain a safe practices 

,
1 

1ual which shall be made available at 
· dive location to each dive team 

nber. 

<e> Hazarttou.s activities. To minimize 
hazards to the dive team, diving opera-
tions shall be coordinated with other ac- en Hand-held power tools and equip-
tivities in the vicinity which are likely ment. <1> Hand-held electrical tools and 
to interf P.re wlth the diving operation. equipment shall be de-energized before 

- :i> Contents. (1) The safe practices 
! 1u11l shall contain a copy of this 

\do.rd and the employer's policies for 
,lementlng the requirements of this 
1dard. 
21 For each diving mode engaged in, 
sale practices manual shall include : 

11 Safety procedures and checklists 
diving operations; 
iii Assignments and responsibilities 
the dive team members; 
Iii• Equipment procedures and check-

, s: and 
1 Iv) Emergency procedures for fire. 
-rti ipment failure, adverse environmental 
D4 1dltions, and medical illness and 
lit ury. 

1111 
910.421 Pre-dh·c procedures. 

al General. The employer shall com
oP with the following requirements prior 
ic- each diving operation, unless other
LnJ ,e specified. 
Ult b> Emergency aid. A list shall be kept 

the dive location of the telephone or 
the I numbers of the following: 
~ l> An operational decompression 

lmber <if not at the dive location> ; 
µi 2) Accessible hospitals; 
~ ,3> Available physicians; 
e • 4l Available means of transportation; 
irlO II 
net 15• The nearest U .S. coast Guard Res
inll ~ Coordination Center. 
1111 :c1 First aid suppUes. U) A first aid 
llJS , appropriate for the diving operation 
1dti d approved by a physician shall be 
sul( oillable at the dive location. 
al!• 12> When used in a decompression 
od J amber or bell, the first aid kit shall be 
:e I ltable for use under hyperbaric condi-
111' ns. 

<O Emplayee briefing. Cl> Dive team being placed into or retrieved from the 
men1bers shall be briefed on: water. . 

(i> The tasks to be undertaken; <2> H~d-h~ld power tools shall not 
<ii> Safety procedures for the diving be supplied with power from the dive 

mode; · location until requested by the diver. 

<ili> Any unusual hazards or environ
mental conditions likely to affect the 
safety of the diving operation; and 

<iv> Any modifications to operating 
procedures necessitated by the specific 
diving operation. 

(2) Prior to making individual dive 
team member assignments. the employer 
shall inquire into the dive team member's 
current state of physical fitness, and in
dicate to the dive team member the pro
cedure for reporting physical problems or 
adverse physiological effects during and 
after the dive. 

(g) Equipment inspection. The breath
ing gas supply system including reserve 
breathing gas supplies, masks, helmets. 
thermal protection, and bell handling 
mechanism <when appropriate) shall be 
inspected prior to each dive. 

(h) warning signal. When diving from 
surfaces other than vessels in areas capa
ble of supporting marine traffic, a rigid 
replica of the international code flag 
"A" at least one meter in height shall be 
displayed at the dive location in a man
ner which allows all-round visibility, and 
shall be illuminated during night diving 
operations. 

§ 1910.422 Procedures du.-ing dive. 

(g) Welding and burning. Cl) A cur
rent supply switch to interrupt the cur 
rent flow to the welding or burning 
electrode shall be: 

(i l Tended by a dive team member in 
voice communication with the diver 

· performing the welding or burning; and 
(ii> Kept in the open position except 

when the diver is -welding or burning .. 
<2> The welding machine frame shall 

be grounded. 
<3> Welding and burning cables, elec

trode holders, and connections shall be 
capable of carrying the n1aximum cur
rent required by the work, and shall be 
properly insulated. 

<4> Insulated gloves shall be provided 
to divers performing welding and burn
ing operations. 

r 5 > Prior to welding or burning on 
closed compartments, structures or 
pipes, which contain a .flammable vapor 
or in which a .flammable vapor may be 
generated by the work, they shall be 
vented, .flooded, or purged with a mixture 
of gases which will not support combus
tion. 

Ch> Explosives. (1 > Employers shall 

(a) General. The employer shall 
comply with the following requirements 
which are appUcable to each diving 
operation unless otherwise specfied. 

transport, store, and use explosives in 
accordance with this section and the 
applicable provisions of § l!H0.109 and 
§ 1926.912 of Title 29 of the Code of 
Federal Regulations. 

(2) Electrical continuity of explosive 
circuits shall not be tested until the diver 
is out of the water. 

bll 13> In addition to any other flrst aid 
e, 1PPlles, an American Red Cross stand-
~ rd fltst aid bandbook or equivalent, and 

1 
If bag-type manual resuscitator with 

(b) Water entry and exit. Cl> A means 
capable of supporting the diver shall be 
provided for entering and exiting the 
water. 

<2> The means provided for exiting the 
water shall extend pelow the water 
surface. 

(3) Explosives shall not be detonated 
while the diver Is in the water. 

Ci> Termination oJ dive. The working 
interval of a dive shall be terminated 
when: 

422(i) 
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(1 l A dJver requests termination, 
<2> A diver !alls to respond correcUy 

to communications or signals from a 
dJ,e team member; 

C3l Communications are lost and can 
not be quickly re-established between the 
diver and a dive team member at the 
dive location, and between the designated 
person-in-charge and the person con
trolling the vessel in llveboating opera
tions; or 

<4> A diver begins to use diver-carried 
reserve breathing gas or the dive-location 
reserve breathing gas. 

§ 1910.-123 Post-divt procedurt-8. 

<a> General. The employer shall 
comply with the following requirements 
which are applicable after each diving 
operation, unless otherwise speclfled. 

(bl Precautions. (lJ After the comple
tion of any dive, the employer shall: 

(il Check the physical condition of the 
diver; 

<11 > Instruct the diver to report any 
physical problems or adverse physiologi
cal effects including symptoms of de
compression sickness; 

<111> Advise the diver of the location of 
a decompression chamber which is ready 
for use; and 

<1v1 Alert the diver to the potential 
hazards of flying after <living 

<2> For any dive outside the no-de
compression limits, deeper than 100 fsw 
or u.slng mixed gas as a breathing mix
ture, the employer shall Instruct the diver 
to remain awake and In the vlctnily of 
the decompression chamber which ts at 
the dive location for at least one hour 
after the dive <including decompression 
or treatment as appropriate>. 

<cl &compression capabtlit11. 11, A 
decompression chamber capable of re- . 
compre~mg the diver at the surface to a 
minimum of 165 fsw <6 ATA> shall be 
available at the dive location for : 

<I> Surface-supplied air diving to 
depths deeper than 100 fsw and shallower 
than 220 !sw: 

<11 l Mixed gas diving shallower than 
300 fsw: or 

HUI Diving out.side the no-decompres
sion ltrnlts shallower than 300 fsw. 

<2> A decompression chamber capable 
or recompressing the <liver at the surface 
to the maximum depth of the dive shall 
be available at the dive location !or dives 
deeper than 300 fsw. 

t 3 > The decompression chamber shall 
be : 

l t ) Dual-lock: 
, ,11 l\tulliplace; and 
<l!H Located within 5 minutes of the 

dive location. 
<4> The decompression chamber i;hall 

be equipped with: 
<11 A pressure gauge for each pressur

ized compartment designed tor human 
occupancy: 

(ii) A built-In-breathing-system with 
a minimum or one mask per occupant; 

<iii, A two-way voice communication 
system between occupants and a dive 
team member at t.l!e <live location: 

422(i)(l) 

<ivi A viewport; and 
<v> Illumination capability to light the 

interior. 
<4> Treatment tables, treatment gas 

appropriate to the diving mode, and suf
ficient gas to conduct treatment shall be 
avaUable at the dive location. 

<51 A dive team member shall be avail
able at the dive location during and for 
at least one hour after the dive to operate 
the decompression chamber <when re
quired or provided> . 

<d> Record of dive. <l> The following 
information shall be recorded and main
tained for each diving operation: 

<l> Names of dive team members ln-
clud1ng designated person-in-charge; 

<H > Date, time, and location; 
<lll> Diving modes used; 
<iv> General nature of work per

formed; 
<v> Approximate underwater and sur

face conclitlons <visibility, water temper
ature and current\; and 

<vi> Maxtrnum depth and bottom time 
for each diver. 

, 2> For each dive outside the no-de
compression limits, deeper than 100 fsw 
or using mixed gas, the following adcli
tlonal information shall be recorded and 
maintained: 

<l l Depth-time and breathing gas pro
files; 

<ii> Decompression table designation 
<including modlflcation>; and 

< lli, Elapseci time since last pressure 
exposure If less than 24 hours or repeti
tive dive designation for each diver. 

< 3 > For each dive in which decompres
sion sickness is suspected or f;ymptoms 
are evident, the following additional In
formation shall be recorded and main
tained: 

1 I, Description of decompression sick
ness symptoms Clncluding depth and time 
of onset> ; and 

<ii• Description and results of treat
ment.. 

<e> Decompression 11TOCedure a.ssess
ment. The employer shall: 

11, Investigate and evaluate each in
cident of decompression sickness based 
on the recorded 1nformat1on, considera
tion of the p~t performance of decom
pression table used, and Individual sus
ceptibility: 

< 2, Take appropriate corrective a.ct ion 
to reduce the probability of recurrence 
or decompression sickness; and 

13J Prepare a written evaluation of the 
decompression procedure assessment. In
cluding any corrective action taken, 
within 45 days of the incident of decom
pression sickness. 

SrECU-IC OPERATIONS PROCEDVRJ:S 

§ l910.t2t SCUBA di.in,:. 

<a> General , Employers engaged in 
SCUBA diving shall comply with the fol
lowing requuements, unless otherwise 
specified. 

(bJ Ltmit,. SCUBA dJving shall not be 
conducted: 

< 1) At depths deeper than 130 Csw: 

<2 > At depths deeper than 100 l 
outside the no-decompression 11ml 
less a decompression chamber ls 
tor use; 

<3> Against currents exceeding 01 
knot unless line-tended: or 

< 4 1 In enclosed or physically cc 
ing spaces unless line-tended. 

< c > PrOcedures. 
< 1 I A standby diver shall be ava 

while a diver is in the water. 
<21 A diver shall be line-tended 

the surface, or accompanled by an 
diver in the water in continuous · 
contact during the <living operation 

<3 > A diver shall be stationed a 
underwatet- point of entry when c 
is conducted in enclosed or phys 
confining spaces. 

<4> A diver-carried reserve brea 
gas supply shall be provided for 
diver consisting of: 

<i> A manual reserve <J valve,; 
<II> An Independent reserve cyl 

with a i;eparate rel\Llator or conn 
to the underwater breathing appar 

<5 > The valve of the reserve breal 
gas supply shall be In the closed pos_ 
prior to the dive. 

§ 1910.42S Surfacc-eupplied air df 
<a> General. Employers engag 

surface-supplied air <living shall co 
with the tollowlne: reQulrements, u 
otherwise specified. 

<b> Limits. <l> Surface-suppllet 
diving shall not be conducted at dt 
deeper than 190 !sw. except that 
with bottom times of 30 minutes 01 
may be conducted to depths of 220 

<2> A decompression chamber sha: 
ready for use at the dive location fo1 
dive outside the no-decompression k 
or deeper than 100 tsw. 

<3> A bell shall be used !or dives 
an lnwater decompression ttrne IN"" 
than 120 minutes. except when b 
gear 1s worn or diving ls conduct.e. 
physically confining spaces. 

cc> Proceduru. <l ) Each diver 1 
be continuously tended while in 
water. 

<2J A diver shall be stationed at 
underwater point of entry when di 
ls conducted I.a enclosed or phyalc: 
confining spaces. 

<3> Each diving operation &hall l 
a pr1mary bree.thing gas supply s 
clent to support. divers !or the d 
of the planned <live including dee: 
presslon. 

<4> Por dives deeper than 100 r., 
outside the no-decompression limits 

<l> A separate <live team member• 
tend each <liver 1n t.be water: 

CU> A atandby diver &hall be ava 
while a diver 15 1n the water; 

<ill) A diver-carried reserve breat 
gas supply .shall be provided for , 
<liver except when heavy gear ls 1P' 

and 
<Iv> A dive-location reserve brea 

gas supply .shall be provkled. 
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,> For heavy-gear diving deeper than 
fsw or out.side the no-decompres.5ion 
ts: 
> An extra breathing gas hose cap
' or supplying breathing gas to the 
r in the water shall be available to 
standby diver. 
I> An inwater stage shall be provided 
ivers in the water 

<ii) Prevented by the conflgw-ation of 
the dive area f,om directly ascending 
to the surface. 

§ 1910.427 Lh·cboating. 

ta> General. Employers engaged in 
diving operations involving liveboating 
shall comply with the following require
ments. 

<b> Limits. Diving operations involv
ing live boating shall not be conducted: 

c 11 With an inwater decompression 
time of greater than 120 minut.es: 

(i\·, A noxious or pron,n1nec'Cl odor 
(41 The output .. ! a,r rnrnrres.-,or ~\ 

tc!'l,, ., t ,J.ll bE' tc;;tc,t f,,r :iir purity eH:-1 ~· 
six months by means of samples taken at 
the connection to the distribution sys
tem, except that non-oil lubricated. com
pressors need. not be tested for oil mist. 

(C) Breathing gas supply hoses. (1) 
Breathing gas supply hoses shall: 

(i> Have a working pressure at lea.st 
equal to the working pressure of the to
tal breathing gas system; 

(ii> Have a rated bursting pressure at 
least equal to 4 times the working pres
sure; 

(iii> Be tested at least annually to 1.5 

;, Except when heaYy gear is worn or 
re physical space does not permit, a 
•r-carried reserve breathing gas 
.1ly l.-hall be pro,·irlect whenf.'ver the 
•r is prl",·l'nt<'d h .• th<:- confisrnrat ion 
••e clh·e arc:i fnmi :--•c-end1ni;: dircc-tl:-,· 
11.' ~,lrl,lCt'. 

(2) Using surface-supplied air at 
depths deeper than 190 fsw, except 
that dives with bottom times of 30 
minutes or less may be conducted to 
depths of 220 fsw; 

:times their working pressure; and 
Civl Have their open ends taped, 

capped or plugged when not in use. 10.t26 Mixed-gas diving. 
L) General. Employers engaged in 
;ed-gas diving shall comply with 

following requirement.s, unless 
erwlse specified. 
>) Limits. Mixed-gas diving shall be 
1ducted only when: 
l) A decompression chamber is 
dy for use at the dive location; and 
I> A bell is used :>t depths greater 
n 220 fsw or "hen the dive involves 
ater decompressiou time of greater 
.n 120 minutes, except when heavy 
.r is worn or when diving in physically 
lftning spaces; or 
U> A closed bell is used. at depths 
ater than 300 fsw, except when diving 
conducted in physically confining 

ices. 
cl Procedures. (1) A separate dive 
m member shall tend each diver in 
, water. 
2> A standby diver shall be available 
Ue a. diver is in the water. 
3> A diver shall be stationed at the 
derwater point of entry when diving 
conducted. in enclosed or pbysica.1ly 
lflnlng spaces. 
4, Each di\'ing ope1atlon shall have 

>rlml\r~· breathing gns supply sufficient 
support divers for the durl\lion of thl' 
tnned div<? inrluding de<'CJnll>resslon. 
,51 Each di'~ing operation shall have 

r iii dive-location reservc breathing gas 
1n't pply. 

<61 When heavy gf.'ar is wo:-n: 
ai:1 <t> An extra breathing gas hose ca
dJJ ble of supplying breath.mg gas to the 
1'· ,er in the water shall be available to 

e standby diver: and 
ll ~ <ll> An inwater stage shall be pro
' ; ied to divers in the water. 
~• C7> An inwater stage shall be pro
~- ied for divers without access to a bell 

1 
r dives deeper than 100 fsw or out.side 

!Sf e no-decompression limits. . 
Ill! <8> When a closed bell Is used, one 
er .it_ ve team member in the bell sha11 be 

,.II •allable and tend the diver in the water. 
1111"' c91 Except when heavy gear is worn 

(3) Uslng mixed gas a t depths great
er than 220 fsw; 

(4) In rough seas which signifi1:Jantly 
inpede diver mobility or work func
tion; or 

(5) In other than daylight hours. 
(d) Procedures. (1) The propeller of 

the vessel shall be stopped before the 
diver enters or exit.s the water. 

<2> A device shall be used which 
minimizes the possibility of entangle
ment of the diver's hose ln the propel
ler of the vessel. 

(3) Two-way voice communication be
tween the designated. person-in-charge 
and the person controlling the vessel 
shall be available while the diver is in 
the water. 

<4> A standby diver shall be available 
while a diver ls in the water. 

l5) A diver-carried reserve breathing 
gas suppiy shall be carried by each diver 
engaged in liveboating operations. 

EQUIPMENT PROCEDURES AND 
REQUlREMENTS 

§ 1910.-130 Equipment. 
Ca) General. (1) All employers shall 

comply with the following requirements, 
unles-; othf.'rwise specified. 

, :? , Each equipment modification. re
Pl\11 . te.t-t, calibration or maintenance 
service shall be rec-ordecl by means of a 
t i\~1d•1g or lorging <,ystem. and include 
the <l:•tc and nat1.1rP or wo1·k 11el'fo1mect. 
an<l lhe name or inili31:- of the person 
performing the w,wk. 

<b> Air compre~orJr s,ste111s. <1> Com
pressors used to supply air to the diver 
shall be equipped with a volume tank 
with a check valve on the inlet side, a 
pressure gauge. a relief valve, and a 
drain valve. 

< 21 Air compressor inti\kes shall be 
located away from areas containing ex
haust or other contaminants. 

<3 > Respirable air supplied to a diver 
shall not contain: 

o, A level of carbon monoxide <CPI 
greater than 20 ppm: 

,u, A level of carbon dioxide ,co,, 
greater than 1,000 ppm: 

12> Breathing gas supply hose con
nectors shall: 

1 i • Be made of corrosion-resistant ma-
v riali-. 

, ii• H in-':' a working prf.'ssure at least 
equa l LO the wo1k111g µ1·e~'>ure or the 
ho.,c to which they are attached; and 

<iii, Be resistant to lV'cidental di.c;en
Y.agement. 

, 3, Um llilic:al;; shall : 
, 1, Be marked m 10-ft. 1nrrements to 

100 fct•t beginning at the diver's end, 
and in 50 ft. increments thereafter : 

< iii Be made of kink-resistant ma
terials ; and 

, iii, Have a working pressure greater 
than the pressure equivalent to the max
imum depth of the dive (relative to the · 
supply source> plus 100 psi. 

<dl Buoyancy control. (1) Helmets or 
masks connected directly to the dry suit 
or other buoyancy-changing equipment 
shall be equipped with an exhaust valve. 

c21 A dry suit or other buoyancy
changing equipment not directly con
nected to the helmet or mask shall be 
equipped with an exhaust valve. 

13 1 When used for SCUBA diving, a 
buoyancy compensator shall have an in
flation source separate from the breath
ing gas supply. 

, 4 l An inflatable flotation device ca
pable of maintaining the diver at the 
surface in a face-up position. having a 
manually activated inflation source In
dependent of the breathing supply, an 
oral inflation device, and an exhau,-t 
valve shall be used for SCUBA diving. 

, c, Compressed gas cvlindcrs. Con1-
p1 e-;sed r,as cyllndf.'rs i;hall : 

t 1 , Be dcsh:n1ed, constructed ancl 
maintained in ac-cordance with the ap
plicllble provisions of 29 CFR § 1910.166-
171 ; 

< 2, Be stored in a vent.Hated area and 
protected from excessive heat: 

< 3 1 Be secured from falling: and 
<4 > Have shut-off valves recessed into 

the cylinder or protected by a cap, ex
cept when in use or manifolded, or when 
used for SCUBA diving. 

where physic-al sµnc, does not. pc,nr.it . 
dl!l,I diver-carried rci:ervt- breathing gni. 
or di 1pply shall be pronded for each diver: 
s ff' 

Ill' U> Diving deeper than 100 fsw or out
es de the no-decompression limits; or 

11ii, A levf.'l of oll nust itreater than 5 
mill1 i:1"Etms per cubic meter: or 

<fi Decompression chambers. ( 1) 

Each decompression chamber manufac
tured after the effecl,lve date of this 
standard, shall be built and maintained 
in accordance with the ASME Code or 
equivalent. 

430(f)(l) 
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1 2, Each decomprc~slon chan1bcr 
manufactured prior to the effective datc 
<'( thil> f.tandard shall be maintained :• 
, ,mformlty with thr rode require:ncP' 
LC, \\lllCh It \\',l~ l)u:l,. (ff c:1uivalent 

< 3 > Each decompression chamber shall 
be equipped with: 

<i> Means to maintain the atmosphere 
below a level of 25% oxygen by volume; 

<ii> Mufflers on intake and exhaust 
lines, which shall be regularly inspected 
and maintained; 
· CUI> Suction guards on exhaust line 

openings ; and 
civ) A means for extinguishing fire. 

and shall be maintained to minimize 
sources of ignition and combustible ma
terial. 

(g) Gau.ges and timekeeping devices. 
< 1 > Gauges indicating dive:- depth which 
can be read at the dive location shall be 
used for all dives except SCUBA. 

<2> Each depth gauge shall be dead
weight tested or calibrated against a 
master reference gauge every six months, 
and when there ls a discrepancy greater 
than two percent <2%) of full scale be
tween any two equivalent gauges. 

(3) A cylinder pressure gauge capable 
of being monitored by the diver during 
the dive shall be worn by each SCUBA 
diver. 

(4) A timekeeping device shall be 
available at each dive location. 

<h> Masks and helmets. <l) SUrface
supplied air and mixed-gas masks and 
helmets shall have: 

<1> A non-return valve at the attach
ment point between helmet or mask and 
hose which shall close readily and posi
tively; and 

<ii> An exhaust valve. 
<2> Surface-supplied air masks and 

helmets shall have a minimum ventlla
tion rate capability of 4.5 acfm at any 
depth at which they are operated or the 
capability of maintaining the diver's in
spired carbon dioxide partial pressure 
below 0.02 ATA when the diver 1s pro
ducing carbon dioxide at the rate of 1.6 
standard liters per minute. 

Ci> Oxygen safety. <l> Equipment used 
with OxYgen or mixtures containing over 
forty percent <40%) by volume oxygen 
shall be designed for oxygen service. 

(2) Components (except umbilicals> 
exposed to oxygen or mixtures contain
ing over forty percent <40% > by volume 
oxygen shall be cleaned of flammable 
materials before use. 

<3> Oxygen systems over 125 psig and 
compressed air systems over 500 pslg shall 
have slow-opening shut-off valves. 

(j > Weights and harnesses. < l> Except 
when heavy gear ls worn. divers shall 
be equipped with a weight belt or assem
bly capable of quick release. 

(2) Except when heavy gear ls worn or 
in SCUBA diving, each diver shall wear 
a safety harness with: 

Cl> A positive buckling device; 
<Ill An attachment point for the um

bilical to prevent strain on the mask or 
helmet; and · 

430(f)(2) 

(iii> A lifting point to distribute the 
pull force of the line over the diver's 
body. 

§ 1910.440 
m<'nt><. 

RECORDKEEPJNG 

Rct'ordk<'<'J1in~ rcquirr-

<a> Recording and Reporting. '1> The 
employer shall record and report occu
pational Injuries and illnesses in accorc!

< 5 > In the event the employer c~ 
do business: 

, i > The successor employer shal 
celve and retain all dive and emp 
medical records required by this st. 
ard; or 

tii> If there is no successor empl 
dive and employee medical records 
be forwarded to the National Inst 
tor Occupational Safety and Health 
partment of Health. Education, 
Welfare. 

ance with requirements of 29 CFR Part § 1910.411 Effcc1ivedu1c. 
1904. 

(2> The employer shall record the oc- This standard shall be effective 
currence of any diving-related injury or October 20. 1977, except that for 
illness which requires any dive team ns10ns where decompression cham 
member to be hOSPltalized for 24 hours' or bells are required and such equ1µr • 
or more. specifying the circumstances of is not yet available, employers shall c 
the Incident and the extent of any in- ply 11i; soon as possible thereafter bt 
juries or ilinesses. no case later than 6 months after 

<b> Availability of records. < l> Upon 
the request of the Assistant Secretary of 
Labor for Occupational Safety and 
Health, or the Director. National Insti
tute for Occupational Safety and Health, 
Department of Health. Education and 
Welfare or their deslgnees, the employer 
shall make available for inspection and 
copying any record or document required 
by this standard. 

<2> Upon request of any employee, 
former employee or authorized repre
sentative. the employer shall make 
available !or Inspection and copying any 
record or document required by this 
standard which pertains to the individ
ual employee or former employee. 

<3> Records and documents required 
by this standard shall be retained by the 
employer for the following period: 

ti> Dive team member medical records 
<physician's reports> < * 1910.411 > -5 
years; 

<Ii> Safe practices manual <§ 1910.-
420>-current document only. 

<Ill> Depth-time profile ( § 1910.422>
untll completion of the recording or 
dive, or until completion of decompres
sion procedure assessment where there 
has been an incident of decompression 
sickness; 

civ > Recording of dlve < ~ 1910.423 > -
1 year, except 5 years where there has 
been an Incident of decompression sick
ness; 

< v > Decompression procedure assess
ment evaluations < § 1910.423 l -5 years; 

effective date of the standard. 

APP&NDfX A 

&xAMPLES OF CONDITIONS WHICH MAY RES 

OR Ll'MIT EXPOSUBE TO HYPE'JIBARIC CONDO 

The !ollowlng disorders may re..trlc 
limit occupational exposure to hyper! 
conditions depending on severity, pres 
or residual el!'ects, response to the1 
number of occurrences, diving mode 
degree and duration of Isolation. 

History of seizure disorder other 1 
early !ebrlle convulsions. 

~llgnancles (active) unless treated 
without recurrence tor 5 yrs. 

Chronic Inability to equalize sinus an 
middle ear pressure. 

Cystic or cavltary disease ot the Junl!"
Impalred organ function caused by alCI 

or drug use. 
Conditions requiring continuous med 

tlon !or control (e.g.. antlhlstaml 
steroids, barbiturates. moodalterlng dr 
01· Insulin). 

Menlere's disease. 
Hemogloblnopathles. 
Obstructive or restrictive lung dtsea.se 
Vestibular end organ destruction. 
Pneumo thorax. 
Cardiac abnormalities (e.g., patbolog 

heart block, valvular disease. lntraventrlc• 
conduction defects other than Isolated rl 
bundle branch block, angina pectorl8. 
rhythmla, coronary artery dtsease). 

Juita-artlcutar osteonecrosts. 

tvl> Equipment inspections and test-
ing records n 1910.430>-current entry ( §1910. 401 added as an eme 
or tag, or until equipment ls withdrawn gency temporary standard a 

fr~~l~erv~~ords of hospitalizations 41 F .R. 2428 5, June 15 ' 19 
<~ 1910.440>-5 years. effective July 15, 1976; w 

<4> After the expiration of the rcten-drawn at 41 F .R. 48742, No· 
tlon period of any record required to be vember 5, 197 6; permanent 
kept for 5 years, the employer shall for- d d dd d 42 F R 
ward such records to the National In- stan ar a e at • • 
stitute for Occupational Safety andJ7668, July 22, 1977 effec· 
Health, Department of Health, Educa- tive October 20 1977 J 
tlon, and Welfare. ' • 
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CONTROL 

,ubpar t z--Occupational 
Hea l t h and 

fnvirorunen tal Control 

§~ 1910 .1000--1910.1017 
ere f ormerly §§1910.9 3 
- 1910.93q. They were 
ecodif ied May 28 1975 
40 FR 23072) . ] 

0. 1000 Air contaminants. 
employee's expooure to any mate

lsted ln table 2-1 , Z-2, or 2-3 ot 
section shall be Um1ted in accord
with the requirements ot the tollow
aragraphs of this section. 
, Table Z-1: 

Materials with. names preceded bi, 
-Ceiling Value.,. An employee's ex
•e to any material in table Z-1 , the 
~ of which is preceded by a "C" (e.g., 
>!".:!l trifluoride>, shall at no tlme 
:d the celling value given tor that 
rial in the table. 

Other materials-8-hour time 
'lted averages. An employee's expo
to any material in table 2-1, the 
· of which 1s not preceded by "C", in 
!-hour work shift of a 40-hour work 
. shall not exceed the 8-hour tlme 
rited average given for that material 
e table. 
, Table z.2: 
' 8-hour time weighted averages. An 
oyee's exposure to any material 
l in table Z-2 . 1n any 8-hour work 
of a 40-hour work week. shall not 

!d the 8-hour time weighted average 
given for that material in the table. 
i Acceptable ceiling concentrations. 
employee's exposure to a material 
d In table Z-2 shall not exceed at 
t ime during an 8-hour shitt the ac
able celling concentration llmit given 
,he material in the table, except for 
ne period, and uP to a concentration 
exceeding the maximum duration 
".oncentratlon allowed In the column 
·r "acceptable maximum peak above 
.\Cceptable celling concentration tor 
-hour shift". 

> E:ram,,le. During an 8-hour W""k 
,, an employee may be exPOsed to a 
'.tlntratlon of Benzene above 26 p .p.m. 

never above 60 p.p.m.> only tor a 
!mum period ot 10 minutes. Such ex
,re must be compensated by expo
s to concentrations less than 10 
n . so that. the cwnulatlve exposure 
;he entire 8-hour work shift does not 
ed a weighted average of 10 p.p.m. 
> Table Z-3 : An employee's e,cpo
to any material listed In table Z-3, 

ny 8-hour work shift of a 40-hour 
( week, shall not exceed the 8-hour 

weighted average limit given for 
material 1n the table. 

l> Computation formulae : 
> Cl) The cumulative exposure for an 
>ur work shift shall be computed as 
,ws : 

where: 

E = CaTa+ Cvb+ . .. CnT n 

8 

E Ls the equivalent exposure for the work
Ing shift . 

C ts the concentration during any period 
of time T where the concentration rem&l.n8 
constant. 

T Is the duration In hours of the eEposure 
at the concentration C. 

The value of E shall not exceed the 8-
hour time weighted average llmlt in table 

2-1 , Z-2, or Z-3 for the material 
involved. 

<U> To illustrate the formula pre
scribed 1n subdl\/lslon <1> of thJs subpara
graph. note that isoamyl acetate has an 
8-hour time weighted average llmlt of 
100 p.p.rn. (Table Z-1> . Assume that an 
employee is subject to the following 
exposure : 

Two hours exposure at 150 p.p.m. 
Two bo urs exposure at 75 p .p.m. 
Four h ours exposure at 50 p.p.m.. 

Substituting thJs information in the 
formula, we have 

2 x 1so+2 x 75+ 4 x 5o 
------ --= 81.25 p .p.m. 

8 

Since 81 .26 p .p .m. 1s less than 100 p .p .m ., 
the 8- hour time weighted average llmlt, 
the expasure is acceptable. 

<2) (i > In case of a mixture of atr con
taminants an employer shall compute the 
equivalent exposure a.s follows: 

Cl C2 Cn 
Em -+- + . . . 

Ll L2 L n 
Where : 

Em Ill tbe equivalent e1p011ure for the 
mh:ture. 

C la the concentration of a particular con
taminant. 

L 1B tbe esposure llmlt for that contamt
ntt.nt. from table Z-1 , Z-2, or Z-3. 

The value of Em shall not exceed unity 
(1) . 

<11> To Illustrate the formula pre
scribed in subdivision <1> of this sub
paragn,.ph. c o n s 1 d e r the following 
expooures: 

Actual con • 
~ uaUon 
ol&bow 
Ul)OISW'O 

AcelDne (To.ble Z-1) ..... 600 p .p .m ••. 1,000 p .p .m. 
2-Uut.nnon• IT:1hle Z-1) . -U p .p .m . •• 200 p .p .m . 
Toluene (Table Z-2) .... 40 p .p :m . • . 200 p .p .m 

<e> To achieve compllanee with para
graph (a> through <d> ot th.ls section, 
adn\1Jl1Stlr&t1ve or engtneerlng 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 air 
contaminants within the limits pre
scribed in this section. Any equipment 
and/or technical measures used for this 
purpose mus~ be approved for each par
ticular use by a competent industrial 
hygienist or other technically qualified 
person. Whenever respirators are used. 
their use shall comply with § !910.134. 

T A BLE Z l 

Substance p.p .m.a m,r./M , b 

Ac,,laldthyde.. •• . .. 
Actllc o.cltl . . . . . • 
Actllc anhydride. . ..•....• 
Acctlor,t. _. __ . ~.. _ 
AC<'lOnllrll• ... . . 
Aorlylene dichloride, see I , 2· 

Olchloroelhyl•nt. . 
A,,elvlene tetrabrom1de 
Acrol•ln .. 

200 
10 
5 

1, 000 
40 

I 
0. I 

Acrylamlde-Skln •• ..............•. . 
Atrtrln - Skln. 
Ally\ olcnhol Skin . 
Ally\ chlorl<lt •. 

C Allyli,lycldyl •lht r (AOE) 
Ally I propyl dlsnl0<1o ••• 
2•Amlnorthanol, s,e Ethanol· 

amine •. ., .. .. 
2•Amlnopyrldlne •••••..•.•... 

Ammonia.. . ...... . 
Ammonium sull&mate (Am• 

2 
I 

10 
2 

o. a 
60 

mate) . . . . •·· • • . - •···· 
n-Amyl ac,tau. . . . . . . . . UlO 
YC•Amyl acttau . 12~ 
Anlllno- Skln .. . . •• . 6 
A nlsldlne (o, p .tsomers) - S ll'.ln . • ..•...••..• 
A ntlmony and compounds 

(as Sb)..... • ...••.•.••. .... . 

3eo 
25 
20 

2. 400 
70 

14 
0. 2.\ 
0. 3 
o. ,a 
5 
3 

45 
12 

2 
3.S 

16 
625 
650 

19 
o. a 
o. a 

ANTU (alpha naphthyl 
thlourta) . .•. ..••...•..... ... . • 0.3 

Arsine.. ... .•••.. O. OS 0. 2 
Atlnphos•mttl1yl-Skln .. .• • . . . . . . . • . •• . 0. 2 
Barium (soluble compounds)........ . ... .. . 0. 6 
p-BtniOQulnon•. -Qulnone •••..•.•..... ...••• •. . . . 
Benioyl p,rollde . • . . . . . . • • . . . . . . . . • . 6 
Benty\ chlorlde ... . . . . . . • l 6 
Rlphenyl , se,, O lphenyl. •....••....• . .....• . ....•.•. . 
Boron ollde.. . . • . . . . . . . . . . . • • . . . 16 
C Boron trt ftuorlde . . l S 
Bromine ....•..•..•........ 0. 1 0.7 
Bromoronn- Skln... . . .. . . . . • O. 6 a 
Rutadlent ( t. 3-butadlene) ••... 1,000 2,200 
Butantthlol, = Butyl mtr· 

cap tan ..•.•. . ..•...• .•.. . ...... . .. ..•••.•• •• ... 

2-Butanone .. . . . . . . . . . . 200 
2•BUIOl Y •thanol (Bu t yl C•I• 

losol ve)-Skln . . . . • . . . . . . 60 
Rul vl ac,latt (n-butyl acetate). 150 
sec-But:,\ au tate ... . .. ..... . ... 200 
tert -B utyl ocetate........ .. .. . 200 
Butyl alcohol.. .... . ........... . 100 
sec-Butyl alcohol. ............ . . lllO 
tut-Butyl alcohol. ....... . ..... 100 
C Buty l&mln-St tn. ... •• .. . • . 6 
C tert..Bu tyl chromat.e'(as 

CrO1)-Sk\n..... .. . . . . .• . • .•....•.••• . 
n -Butyl clyctdyl ethec (BOE). . IIO 

Butyl mercapten ...•••. . . •.• 10 
1)-tut..But,ltDluene.... .• •• . . . . . 10 

a90 

240 
710 
9,1() 
QIIO 
.lOO 
4IIO 
aoo 

16 

0. I 
270 
15 
eo 

----- 6 
Substituting in the form\lla, we have : 

500 46 40 
E .. =--+- +-

1.000 200 200 
E .. =o.soo + o.2u +o.:ioo 
E .. : 0 .925 

Since Em is less than unity <1 > • the expo
sure combination is wlth1n acceptable 
limi~. 

Caleium o• ld e •. .. . ....•......•..••.• .•...•. 
Cam phor .. . •.•• . . . .•.• •.•••. . ...•••.. 

Carl>ar:,l (Snln ®).... . ....... . . . . . . . . . . . . 
Carbon bl&<'k . ..•...••.•..... . ... . .••• •••••• 
Cubon dlotlde.. •. . • . . .•••• •• •• 6. 000 
Cubon mono11de.. . . ..... . . . .. IIO 
C hlordan&-Skln .. . .• .••• • •. ..•• ••• •••••.•• 
Chlorinated camphen&-Skln ••••• . ••••••••• 
Chlnrtnat.ed d\pbenyl otlde •••.• •.. . •. •.•••• 
C C hlortn, .. . . • ••• •••• •• •• •.• . I 
C hlnrtn& dlo1lde . . .•. .• . . •• • . ••• 0. I 
C C hlortne trtftuortde. .. •. •• •. • 0. I 
C C hloroaoetaldehyde. .. •••• .•• 1 
o-Chloro-lDphen<>ne 

(pbenacylchlortde). . • • • . . . • • • o. 06 

2 
a 
3. 6 

9,000 
65 
0. 6 
0. 6 
0. 6 
3 
0. 3 
0. 4 
s 
0. s 

lOOO(e) 
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TABLE Z-1-ConUnued 

Substance 

Chlorobe-iuM (monochloro-
benune) ••••... ......•.•••••• 76 MO 

o-Chloroben11lldene 
malononlt.1110 (OCBW)... •• • . 0. 05 0., 

Chlorobromomothano.. •••••.•. 200 1.060 
2-Chloro-l.~butadlene, -

Chloroprene .•.. ...•......••• •••••••••••••..•..•.•.••• 

c~ri:s/.re,•ni~1~~.~~~···· ............ . 
c~~~:'1t~~t}: .~~~~~ .. .............. . 0.6 
l-Chloro,2.,:kp017propane, see 

Eplchlorh1drtn ••.•.....•....•..•..•...•.•... .. . .... .. 
Z.Chlorotthanol, see Ethyl.tne 

chloroh1drtn •••.........••..••••...•••••.•.••••••••.. 
ChloroethJluie, - VtnJI 

chloride ............•••••••••••••••••••• · •••.• • •· . •· 
C Chlorolorm (trtclltoro-

methanel. .••.... ....••..•• .• • 
l •Chloro-l•nttroproPano •.••..•• 
Chloror,ter1n ....•.....•..••••••• 
Chloroprene (Uhloro-1,~ 

butad~ne)-Slttn .•••••••••••• 

Chromium, sol. chromic, 

60 
~ 
0. I 

25 

ehromou.s salts as Cr .•••.••.••.•••••••• 
Mel.t and ln.<ol. salts................. . 

Coal lar plkh •olallle, (ben• ...• 
une snluble fraction) anthra-
cene, R~P , phonanthrene, 
acrldine, chrysene, pyrene ....•.•...••.••• 

Cohalt, metal rum• and diut •••.•••...•.... 
Cor,p,r rume... . .. . . . • ••• . . . . ........•. 

Dusts and Mists . . . . . . . . . • .......... . 
Collon dust (raw)¥¥- ................... . 
Crait® htrblclde .......................... . 
Crtsol (all lsomtrs) -Sltln •• . .. . 6 
Crotonaldehyde.. . . .. .. .. . . .. 2 
Cumtnt-Slrln.... .• .... •.• l50 
('yanldt (a, C N)-Sli:ln .•.....•.. 
Cyclohn.ane. . . • . . . .. . . • . .. • • 300 · · · · · 
Cyclohnonol................... 60 
Cyclohtnnone. .... ... . • . . • . . .. 60 
Cyclohuene... .. .. . . . .. .. .. . . 300 
<:yclopentadlcne.. .• ..... •.•.. 76 
2, 4-0 .. . . . • . . • . . • ................. .. . 
DOT-Sltln ....................... . 
l>DVP-l>li:ln ............................. . 
Decahoran, - Sirin.............. o. 05 
Oemtton®- Sirin ..................... . . . 
Dlacetone alrohol (4-hydrosy-

4-methyt.2-pentanone) .. • . . 60 
1,2-dlamlnoethant, -

240 
100 

0. 7 

GO 

0. 6 
I 

0. 2 
0. I 
0.1 
I 
1 

16 
22 
G 

2,t5 
5 

1,050 
200 
200 

1,015 
200 
10 

1 
1 
0. 3 
0. 1 

Rth:,lentdlt.mlne .••.•..••..........•••..•••••.•....•. 
Dluomethano...... ... .. . .. . • . • o. 2 o. t 
D lborane . . . . . • . . . . • • • . . • . • • • • o. I o. 1 
Olhutyl phoapht.te 1 6 
D1butr,tphthatate . . ....... ...... .••. .. .•... 6 
C o-D chlorobtniene. .•.•. ..... 60 300 
p,Dkhlorobtnune.... .• • • . . . . • 76 4!50 
Dlch lorodlftuoromethane.... .• . 1, 000 ,, Q50 
l,~Dlchl«o-6,6-dlmtth:,I 

hydantoln .. ....... . ............. . . 
l,l·Dlchloroethane.. • .. .. • .•. . • 100 
1,2-DlchloroethJlene . ••. .•••••• 200 
C Dlchlorotthyl ethtr- SklD... 16 
Dlchloromethane, -

0. 2 
400 
7'UO 
go 

Mt thy lenechlorlde .•...•••••••..•••.•.•.•••••...•••••• 
Dlchloromononuoromethane.. . 1,000 4,200 
C 1,1-Dlchloro-l•nltroethane.... 10 eo 
i~~~l:~=:.;~ ............................... . 
Olchlorotetr-alluoroethane... •• . 1,000 7,000 
Oltldrln-Slrln.. •• • .. . •• . • . . •• • • ••••••••. •• 0. 26 
Dlethylamlne.................. 26 76 
Dlethylamlno ethanol- Skin... 10 60 
Dlethylethtr, - Ethyl ether ......................... . 
OUluorodtbromomdbane... .... 100 MIO 
C DlatycldJI ethtr (DOE)... .. 0. 6 2. 8 
Dlhydio1Jbenr.eoe, -

R:,droci.utnone .••••••••••.•••••••••••••••••••• ••.•••• 
Dllsobut:,1 ltetooe... .. .. .. .. . .. 60 2llO 
DllsopropJlamlne- Skln... •.•• 6 20 

O~~y~~~~l~~•. ~ ...•••••••• ••••••••••• ••••.••••• 
Dimethyl ecetamlde-Sttn..... 10 36 
Dlmethylamlne......... .. . .••. 10 18 
Dlmeth:,lamlnobeiuene, -

XyUdOM. . • .................................... •• • •• 
Dlmethylanlllne(N-dlmetbyl-

anUlne)- 8t1n... .... ....... •• 6 2a 
DlmtthJlbentene, - X1leoe •••••••••••.•.•.•.•.•••.•• 
OlmtthJI J,2-dlbromo-2,2-dl-

chloroethyl pboapb&te, 
(Dlbrom).. • • . . . . . . . . . . . . . • . . . • .• 3 

DlmethyUonnam~Skln .•. • . 10 ao 
2,&-0lmtthylheptanone, Ne 

DU.ObulJI ketone ................................... . 

Btt footnotee at tDd ot ts.bit. 

lOOO(e) 

' l,l •Olmtthylhydratlne-Skln... 0. 5 I 
Dlmethylphthalatt...... ... . 5 
Oimtthylsullatt-Sllln. . . • . .. 5 
Dinl1robtn1tne (all lsomers)-

Skln . . . . . . • . .. ., .. ... . . . . . . . .. . I 
Dlnltro-o-cresol-Slrln...... . . . . . . . .. . . . 0. 
Dlnltrotolutne-Sli:ln .. . .. . .. • .. . I. 
Dlo1ane (Olethylent dloslde)-

Skin. • . . . . • . . . . . . . • 100 3GO 
Olphen:,l. . . . . . . • . .. 0. 2 I 
Dlph•nylmethane dllsocyanate 

<57::y•:~:~:~~~fi~~nyl .. ..................... . 
Olpropylene glycol methyl 

tthn-Slrln . . . . . . . . . . . JOO 600 
Dl-s•c. oct>'I phthalate (Dl•2· 

ethvlhuvlphthalate). . . . . • • •• . . .. • . . 5 

F.n<lnn-Slrin ... . .................... . 
F,plchlorhydrln-Skin . . . • . ... . 5 
EPN ·Skin ...... . ...... ............ . 
J,2•F.po1ypropane, see 

0. 
19 
0. 

Propyleneo1lde. . . . • .. .. • ....... . .. . ....... . 
2.~F.po111.J.propanol, see 

Olycldol.. . •• . . .......................... .. 
Ethantthlol, see Eth:,lmer• 

c:1ptan. . • . • ..................................... . 
Ethanolamlno... .... .. .• ... . .•. 3 e 
2•Ethosytthanol-Sltln ... . • . . • • 200 74-0 
2-Ethoiytthylacetate (Ce\lo-

aolve acetate)-Skln.... . . . . . 100 
Ethyl ac,,tatt. . . . . . . . . . .. .. . . .. 400 
Ethyl acrylate-Skin.... ...... 25 
Ethyl alcohol (ethanol). . . . . . . I, 000 
Ethylamlno..... • .. .. . . . . . . . 10 
Eth)'I ,ec.amyl ketone (6-

methyl-3-htptanone) ..... .. 
Ethyl btnttne. . • . . ........ . . . 
Ethyl bromide ............... . 

25 
100 
200 

Ethyl butyl ketone (~ 
R,ptanone).. . . . • • • • .. • . • . 60 

Ethyl chlortde. ..... ... .. ..... 1, 000 
Ethyl ethtr..... .• •• .. . . •.• • . . . 400 
Ethyl formate . ............... . 100 
C Ethyl mercapt&n... . .. . . .. • 10 
Ethyl alllcate........... . . . . . 100 
Elhylen& chlorohydrln-Skln.. 6 
Ethylenedlamlne......... . .. . . 10 
C Ethylene gl:,col dlnltrote 

and/or Nltr011lycerln- Skln ... 
Eth:,lene glycol monomel11yl 

ether acetate, see MethYI 

540 
I, 400 

JOO 
I, 900 

18 

130 
43.S 
890 

230 
2,600 
1,200 

300 
26 

MO 
JG 
26 

1 

cellosolve acetate .................... ............ . 
Eth:,lene lmloe-Skln. ..•..•..• 0. 6 I 
Ethylen& oslde. • •• .. . . • . . . . . 60 90 

E%rc~1~~:_~~~~~~'. -~ _1:'.: ........................ . 
N•Ethylroorpholloe-Skln . ..... 20 94 

Ferbam........ .. ..................... . 
F trrovana<llum diut ... ................... . 
Fluoride (e., F) . .................. . ....... . . 
Fluorine .... : ..... . . •. • • • .. .. . . O. I 
Fluorotrlchloromethana. •• •• .. • I, 000 
J>ormlc acid.. .......... ........ 6 
l"ur1ural-Skln . . • .. • .. . . . . . .. . 6 
Furluryl alcohol.. • . . • . • • . • • . . 60 

16 
I 
2. 6 
0.2 

6,800 
D 

20 
200 

01:,cldol (2,3-Epory.J. 

or;:\"r':,~~oe°ihyi 'eiher, ;..; · .. . 60 160 

2-Ethoi nthanol.. ..................... .... .. ..... .. 
Outhlon ®• see Azlnphos• 

mtth:,l. .......................................... . 
Hafnium... . . . .. . . . .. . • . .. • . • . • . • . . . . . 0. 6 
Heptachlor-Sktn.... .. . .• . . .. • .. .. • .. • . . O. 6 
Heptan& (n-heptane).... ....... 500 2,000 
ResacMoroethane-Slrln.... . . . 1 JO 
Hesachloronaphlhalene-Skln.... . . •. .• . • . 0. 2 
Ruan• (n.huane)............. 600 1, 800 
2-Ruanone. •. . . . . .. . . . • . • . • 100 410 

H~~~~e\~.:th~~ .~0
~~~~'. . ...... 100 410 

aee-ResylaceteU.. .. .. .......... 60 300 
H:,drulne-Sllln...... . • . ..... 1 1. 3 
Hydrogen bromide. ... . . •. ••• 3 10 
C H y«Jr011en chl~ld~.. . . . . . • . 5 7 

Rydr011en cyanllle-Slrln . ..... 10 
Rydr011en peroslde (90%).. .... I 
Hydr011en ~lenlde.... . . . . . . .. . O. 05 
Rydroqulnon• ............................ . 
C lodJne..... ... . •. • • • . • .• . ••• . 0. 1 
Iron o•lde rume ........................... . 
uoamyl acetate.......... ...... . 100 
IJoam:,I alcohol..... ............ JOO 
Isobutyl acetate... . ............ 160 
J.sobutyl alcohol.. ..... . . . ... . .. 100 
bophorone..................... 25 
uopropyl acetate... ............ 2.IO 
lsopropyl alcohol............... 400 
lsopropylamlne. .•.•........••.• 6 
uopropylether ......... .• .. .. • •• 600 
Isopropyl glycldyl ether (t OE). 60 
Ketene... . .. ... .. . . .. . . . . . . .. . O. 6 

11 
I . ◄ 
0.2 
2 
I 

10 
626 
3e(I 
700 
300 
140 
050 
D80 

12 
2,100 

240 
0. 9 

Llndane-Skln .••....•.•••••.•..•..••..••• 
Lithium hydl Ide .......................... . 
L.P.O. (Uqulfted petroleum 

cas). ... . . . . .. .. . . . . . . . . . . . . 1,000 
Magnesium oslda rume .................... . 
~alathlon-Slr:tn .•...•.••••...•.....•.. •• •• 
Maltie anhydrtde...... .• .. . . •• • 0. 25 
C Manganese . .. ........................... . 
Mesltyl oslde............ ... • •. . 26 
Methenethlol, - Meth:,I 

1.8 

mercapten . .. ___ . _ ....... - . - - . - .............. -~-- .. 
M~thoxychlor.. •• .. . . .............. . . ... . 
2-Metho1yethanol, see Methyl 

cellosolve ......... ........................ ..... . 
Methyl acetate................. 200 f 
Methyl acetylene (propyne)... . 1. 000 1, f 
Methyl acetylene-propt.dlene 

mlltura (MAPP). • . . . . . . • . • I, 000 
Methyl acrylate-Skin.. ....... . JO 
Methylal (dlmethoxymethane).. 1,000 
Methyl aleohol (methanol)...... 200 
Methylt.inlna. ...... •. • • .. . .. . . JO 
Methyl amyl alcohol, see 

l,t 

3, 1 

Methyl lsobutyl carblnol. ..................... . 

Methyl (n•amYI) ketone (2· 
Beptanone) •.••.......••... . • 

C Methyl brollllde-Slr:to ...... . 
Methyl butyl ketone, see 2-

100 
20 

Heianone ••••.•.....••••••••••.••...•••••• • •.• 
Methyl cell0501ve-Skln.. •••. .. 26 
Methyl c,sllosolve acetate-SIIJn 26 
Methyl chlororonn.... . • • ••• . .•• 360 
Mothylcycloheune.. .. . .. • . . .• 600 
Methylcycloheianol... •. . . • . • • . 100 
o-Methylcyclobeianone-Skln.. 100 
Melhyl ethyl ketone (MEK), 

see 2-Butanooe .................. ............ .. 
Methyl formate..... .... •. •. •• • 100 : 
Methyl lodJde-Sllln.. ......... 6 
ll{ethyl lsob~yl carblnol-Sklo. 26 
Methyl tsobutyl lletone, -

H610ne........ . ·. · · .... • · · · · · • • • • · · • • •••••••• 
Methyl tsocyanalb-Sllln.. ..... 0.0'2 
C Methyl mercaptan.. ..... .• •• • 10 
Methyl methecrylalfl. •• ••• .• . . • 100 
Methyl propyl ketone, se& 2-

Peotanone ............................... . 
C a Methyl styrene. . . . . • .. • . . 100 ' 
C Moth:,lene blsphtnyl 

Lsocyanate (MDI). . .......... o. en 
Molybdenum: 

Soluble compound.s ...... ............ .... . 
lruolublo compound.! ................... . 

Monomethyl aniline-Skin..... 2 
c Mooometbyl hydrt.Llne- o. 

2 S lr:tn ....................... · 
MorphoUne-Skln. .. .... •. .• • •. 20 
Napbtha (c,.,.lt.at) .... ., . .• . ..• 100 
Nepbthalene •••....•.•••••• •· • IO 

001 Nlcllel carbonyl. .. . • . • • • . • •• • . 0. 
Ntcllel, metal end soluble 

cmpds, a.s NI .......... •• - •• • • • •· • · · · • • • • • 
Nlcotlno-Slr:tn ...•.••..••••••..•••••• •· •·· 
Nitric acid. .................... 2 
Nitric o•lde.. .•• ............... 26 
p,Nltroan!Une-~llln... ••• ••••. 1 
Nltrobenune-Skln. •. • . . • • ... . 1 
p,Nltr<ehlorobenune- Sllln .•••••••••..•••• 
Nltroetbane. . •• . •. . . .. ... • ..... 100 
C Nltropn dlosJde. . ......... . 6 
Nltr011eo tr1nuor1de........ .• ••• 10 
C NllrOIIIYcerln-Sllln • •• • •.. • 0. 2 
Ntc:romatbane.. .• • • • • • •• • • •• • • • 100 
t-Nltropropane... ••. •• .• . ••• ••• 26 
2-Nltropropane. . . . . .... .. •• •• • 26 
Nltrotolu1~ll•10.. .. . . . . •• . 6 
Nltrotrtchloromethan.. -

Chloroplcrtn.. .• . . . • • • .. . . . .. . .. · ·, 
O<tacbloronaphthalen.-S\ln 
Octane. . . . . .• .. . • 600 
OJI mist, mlntnl . . • .. . . . . . . . ....... • • 
OrganJc Arsenic comp<>unds (as As> ... 

mg/r 
Osmium tetrollde. . . . . • . . . . . • • • • 
Otalk: add •. .. •..•..•.... . ..•••• .. · • ·• · · 
0 1ypn dlftuortda. . • . •• • . . • • •• . 0. 06 
Osone.. .• . . . •• • •• . . •• . ••• .. •• • 0. I 
P .,,.q oat-Slr:t.o •••....•• • • • • • • .. · • • .. • • • 
Panthlon-811:ln ......................... . 
rentaborane. ••• • . . . .. .. . . . . o. 006 
f'ent.achloronapl\thale,.._ 8k ID .. .... . 
Pentachloropbanol-$llln ..•.•..•.. .. . 
Pentane. . . •• • .. .. . • .. . . . . • • 1, llOO 
Z.P..ntanone. •• ... .. . . . • • ... • 200 
Perchlorometh:,1 mereaptan . ... 0. I 
Ptrchlor,I lluor1dt . • • • . . . . . • 3 
Petroleum cllstlllata:o (oapbtb&). 600 
Phen,,1 - Sllln. .. . .. . • • . . 6 
~PhenJl4na dlatDl,.._Skln .•••.• . ••.• 
Phen) I eth• (",.por)..... . • . .. I 
Pheo:,1 etbll'~pl,eoJI 

mil tun (-..po.-) ............. . I 
Phen:,lethJlerw, - St,rene .......... .......... • 
Phen:,I stJC:ldJI other (POE)... 10 
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8ubstao~ 

,7lll:,dlvl~8llln .••••... 
sdr1D (MeYlnphoo ® )- ' 

p.p.zn.a 

6 

,.,lb ma.,~ 

22 I 
'l,4,6T ••.......•..•...•. ·· ·· ·•·•·· · ·• 
Tantalum. . . .. ... .•... .. . •· · 
T£DP- Sllln.. . . . •• . . . • . . 
T,llurlum • . . . . • . . . . •. . .. . . . . . 

6 Turi,eotli,e.... . . . . . • . . . . . . . . • . 100 
O. 2 Uranium (,oluble compound>) •.•••••.•• .• 
O. I Unntum (lo,olub1" compouo&) ••••••••..• 

a 
eoo 

0.06 
0.26 

10 I Tr1phenyl phaepbata .. .................... . 

o. 2 I C Vanad!um 
i 06 ~:g:1~-----~:::::::::::::::::::::::::::: ~t 

\n. --· .. ·····················•··· 
.,,,.. (carllonyl cblonde) ... O. l 
,p1,1ne.. ••. . . . • . . . • • . . . • • • • • 0. 3 
• ~add ............. . : ........ . 
, pbarUI (7eUaw) ...........•........... 
•phorm pen141,dllor1de •••. ••. .•••••.•••• 
• pl\orQs pen tasuUld • .•••....••..•• •. · · • • 
11)hoN9 '11Chlortde.... •• . • . 0. 6 
J\alle Ulb:,d11d•.... . . . . . . . . . 2 

0. l 
0. 4 
0.. 
I 
0. l 
t 
I 
3 

11 
0. I 

Tollurturn htulluor1dt. • • . . . O. 0'2 
TEPP-Skin.. . . . • . . .. 
C Tuphonyb . . . . . 
1, 1, 1,2-nt, och loro-7, l-dllluor<>

ethano . 

I 

1,0() 

I , I . 1 ,2-Tetrechloro- I, 'l-dllluoro-
Uh &111. • • • • • • • • '100 

l,l ,1.2·Ttlrachloroethlll\e- Skln 6 

Vinyl benuna, - 8t:;r6D6 ••. •••.•.•.......••....•.•.. • 

4,170 v1n7le1arude, ,ee Ac,ylooJtrtle........ • . . • . • • • • . ..••. 
VlnJI t.oluene ....... ._... . ••• • .. . 100 480 
Warft.tln.... • • • . • • • • .. • . • . . . .. • • •• . . . . • • • • • 0. I 
x,i.ne c,,101)..... .. ... ... .. .. . 100 436 
X :,Udln-8kto. .• • . . . • . . • . . . . • • 6 2.5 
Yttrtum .......... ,. . . . . . . . • . .. . . . . . .. . . .• .. l 
Zinc "'11ortc1e tum,................... ....... I 

1< add-8llln .... .................. ·· • · · 
.i ® ~PlnlJl•l,S. 
dancUont) •.......•..••.. . ...•.•....•.•. 

I Tttrochlorom•than~. - Cubon 
I). 

1 
tetrochlor1<1• . . . . . . . • 

Tttn<:hloronephthalene-Skln. •. . • . 2 
0.07 

600 

Zinc 01lde fwne.... ... .............. ....... 3 
ZlrCODJum compounds (a., Zr).... ......... . 3 

llnWD (Bol111>1• Salb) a5 
t . .. ·••····• •· ••··••··•··•••··· ·••·• 

0. 002 Tetr..,thyl 1.-&d (113 f b) - Skln . ••. . ...•.•• 
Tttrohydroluran. . . 200 a Parts ol vapor or p.s per mJWoo p&l13 of cootaml• 

O. 0 · noted air by •olume at W C. and 760 mm. Hr preesure. 
• b Appro1lmate mlWp-ams or partlculat.e per cablo • I met.er ol air . 

IJ&IM. • • • • • • •• • • • • ••• • • • • • l, obo
200 

I, 800 
TOP7l -iata.. .. . . . . . . . . . . . . ~ MO 
"71 a)eohol... .• • . . . . . • • . . 2$ m 
,opyllJl!Ta&e •• •··••·•••• ··• 
pyl- dlchlor1d•... ••. . . • . . 76 3llO 
"71008 ur.tn&-Skln... . ••.•• 2 6 

,pyleoe oxide.. . . . . . . • • . . • •• . 100 240 
•PJIII, ,.. Metb:,ta.c,at-,leoe .. ••. • • . · · · • · · · · • · • · · 6 • • • rttbnlln.............. . . . . . . . . . . . . .... 
MIDI. • • • • . . • • . . • . . • . . • • . 6 16 

0.1 0.4 
)DODI ...• •••..•• · ••• •• ··• • • · • 

odl"ID, M•tal tu.me and 
luU, 113 Rh . . . . . . . • . .. • . • .. . • • ••.••.• -
loluble ,alt,..... . . .................... . 

,n.nel .••. ········ ····--···········-····· 
ttnooe ( coauneraal l . . • . . .. • • • . . • .. . .. . . 
tnlwn eoml)OOnds (a, Be) .............. . 
,n111m bualloonde. •• • . . . • •• O. 06 
•ti, m•W and ,olubl• com-
'IOWldJ. • • • . .. . • • • ......... . 
Jlwn Guoroecetate (IOIIO)-

◄ ,kin... .. .. .. ...... .. . ............. . 
I c1huo b:,droxlde.. ..... . . . • . .. • • • . . . • ..• 

'blne.. . . . • • . . . • . . . . . .. .. 0. I 
Jddard IOI nnt . • . • . . . • . . . . • . 600 
l'Jcllnloe. . .. . . . . . .. . .............. •. •. • 
111,r dioxide. . . . . . . . . . . . . . 6 
,llut besa.lluor1de..... . • • •• . . • I, 000 

I tll\111c odd ...................... · · · • · .. 
1Uut mooochlonde. . . . . . . . .. • I 

0. I 
0. 001 

16 
6 
0. 2 
0.4 

0. 01 

0. 06 
2 
0. 6 

2,900 
0.11 

13 
G,000 

I 
& 

Tot1'11J'Otlhyl w.ad (u Pb)-
8k'tn.. .. . . . . . . . . . ' ...... ' ...... . 

Ttll'lU'll•thJI succlnooltrti-
S'ltln... . . . . . . . . . . • 0. 6 

Tetranllrometh&ne. • • . . . . . . . . I 8 I No 1001,,ote "c" b used to a•old contwlon wltb 

j u!Uoa value notation,.) Tttryl (7.4.&-trlnllrophtnJI· 

~ 
_methytnltramln•)-Slttn •.•• ... .• ..•..•.•. 
Thallium (ooluble com· 

pounds)- S'ltln 113 Tl. ••..•. • ........•....• 
Thln.m . . . . • • . . . . . · ...• · · · · ·. · · • · • 

I . 6 d An atmaephllric conreatratloo of not more tbao 
0. 

1 
I 0.0'2 p .p m ., or personal pr<>'eetloa may be necessar, 

6 
to a•old headache. 

I T~u~'::~":'•~ ~~--~~~~---· .......... . 
Tin (or11anlc cml)ds) .......... ........ .... . t I I 

, C T:,lu•n"2,4-lliboc7&nate. ... . 0. 0'2 
<>-Toluldlne- Skin . • . . . • . .. . . 6 

o. 14 
%l 

Tonphtno, see Chlorlnated 
carnphtn•.... . . • . . . . . ............ .......... . 

Tr1but,! pboo1>hate..... . . .. .. . .. . . . . . . . . 6 
1,l.l•T'rlchloroothane see 

I Methyl chloroform .••...••••..•••. . -- •· -• • • •· • • • • .. 
I 1.\,2-Tr:chloroothaoe-Skln..... 10 1: 

T1tanlumdlor.lde .... . ..... . .. ........... -· • 
Tr1rhlorom&thane. see Cblor<>-

** This standard applies In cotton 
· · manufacturing until compliance 

§ 1910.1043 <c> and <e> Is achieved. 

form .•.•......•.••.••..••..•.••••.•.••••••.•••••...•• 
Tr1cblorooaphthaleoe-Sk1o.... .• • ••• . • . • • . . 6 
1,2,3-Tri<hlorop,opeM...... . .•. 60 300 
1,1,2-Trtcbloro 1.2,2-trtfluoro-

l
. etbaN>............. . . .. . . .. . .. I, 000 7, ~ 

Tr1ethylam!ne........ .• • • • . . . •• 2.5 .,,, 
Tr111uoc~monobromomethaoe. .• I, 000 G. 100 

l :[~;;;;~;;;;,r~-~~::. :::::::::::: :::::: :: 

yam 
with 

I 
Tr1ruuotolueae-:,kln... . •• .. . • . . .• .. . . •• • 1- 6 

•••...•... .... Trtorthocn15yl phasphat.e. . ................ 0.1 
1ll11r ptntallu0f1de.. • . . .. • . . . 0. 02b 
&llllrJI Gcortde.. . . .. . . • . . .. 6 
nlol, 1M Dcmeton ®· .. .... -• -.... • .. 

0. 28 
20 

[Table Z-1 amended at 43 
F.R. 2586, January 17, 
1978; 43 F.R. 19624, May 
5, 1978; 43 F.R. 27394, 
June 23, 1978 and 43 F.R. 
57602, Dece~ber 8, 1978.] 
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T.\OLF; Z-2 
TABLE Z-3-Mlneral Dusts 

AC<'tpl&ble 
eeUln, 

cooc.n1,-11on 

Aooei,«abl• maallnu.m ptak aboYe Subst.anco Mppcf e 
Ibo 11CC4pl&bl• c.111111 concentn• , ______________ _ 
Uon for an 1-bour allift. • -

ConoontRtlon lla1fmam 
duratloo 

Benzene {Z 37.40-1969) .' ........ _ 10 p .p.m_ --·-··· z, p .p .m. ···---· 150 p.p m ....... 1om1noi.. 
8elf'l1lum aod beryWum compouoda 2,c.(M•.-· ····-· 61'1./M'·- --• ··-· 2a.,. ./M• .••.••.• IOmlnota. (U7.~l970). 

Cad,:>:urn du.,1 (Z37.6-IG70) _. _. ·- •. _ .••• _ •• 0 .2 mc./M• ....... 0 e 1111 -/M• •..••• ··- •••••••••.•••••• 
Cadmium lo.mo (U7.frl070) ••.•••••••••••• 0.1 q ./M• .... .. O,J a,s./M' ..... ............. ·-···· .• 
Ca,bon dbul/lde (Z37 ~111&8) .............. 20p.p .m ........ IO p .p .m . ···-··· 100 p.p.m....... Do. 
Ca,bon c.o1111etlor1de (2.17.17-11167) ••••••••• 10 p .p.m .... .... z, p .p .m ........ 200 p .p.m. -· · · •• 6mlnuta ID 

Cbromk. odd 1111d cbromatea (U7.7-lffl). .......... ........ I m,./lOM • ........................ . UJ4boan. 

ElbJlene dlbromlde (Zl7.JI-IG70) •••.•••••• 20 p.p.m ........ JO p.p .m ........ IIO p.p .m .••••••• 6 mlnu!.18. 
EtbJlene dlchlor1de (Zl7.ll- lll69) ••• ••••• •• 150 p .p.m •••.•.•• 100 p .p .m ...... _ 200 p .p .m. -·· ·•· 6 mlnulea In 

Fluor1d• a, dwt (U?.211,-1909) ............. 2.6 mc./M1 ........... .... ·- ... ........... ........... . aDJ' l boun, 

PonualdebJde (UT. l&-11167) ............... a p .p .m ......... 6 p.p .m ......... 10 p .p.m •••.•••• ao mlnuta. 
RJdrccen lluor1d• <U7 211,-11169) • ••••••••••• a p.p.m . ........ ........................ . .......... . 
H1drccen 1ulllde (Z,1.i--1908) ............................. 20 p.p.m .......... 150 p .p.m ........ lOmlmltes -

llarcury (ZS7 .. lffl) ............... ···-······--·-· · -·· ·--· l m,./lOM •. ••-··--·--··········--·· 

onlJ Uno 
othwm1 ,.. 
Ible al)Calft -

a.s.111,1 chlortde (U7.~19119) •••••• _ ....... lOOp.p.m _ .... 200p.p.m ......... aoop.p.m ....... 6m.lnui.tn 
IIDJ I boon. 

l4tbylam Cbl4'1de (U7.2-)-l115) ••••••••.• 600 p .p .. m .... 1.000 p .p .m ....... l,000 p .p.m ..... 6 mlDut.el lA 
an12boan. 

Orcano (alty\) mereur, ( ZJ7 .»-1111111) • • • .. • 0.01 me ./II 1• • '>-°' me ./114 • ........................ . 
8':,r.,.. (237.1r.-111S) ...................... 100 p .p.m ..... _, p.p.m ........ eoo p .p .m • •••••• 6m1Au1a11n 

UIJ' I boan. TetncblOloa&bJlene (U7.%J..11167) ••••• - ••••• lCO p.p.m ...... 200 p.p.m .......... aoo p.p.m ••.•••• 6mlnu1et ID 

Toluana (U7.l2--lll87) ...................... 200 p .p.m ..... too p.p.m ......... 600 p.p.m ••••••• 10'":fo~ 
Tr1dll«o.tbJlen,t (Z37.l~lll87) ............. 100 p.p.m ...... 200 p.p.m ......... 300 p.p.m ••••••• 6 mllluta ID 

• Occupational exposures to benzene are 
subject to the requirements of § 1910.1028 
except as · speclflcaUy exempted by 
§ 1910.1028 <a><2>. Exposures exempted by 
§ 1910.1028 <a><2> are covered by this 
f 1910.1000. 

II.DY I boon. 

Swea: 
Cr Y\I ta! II n&: 

Quart& (resplrable) .••.•••• • ----%810,+e 
Qua.re.& {total du.rt) .................... . 

Crutoballte: Use½ the 
value calculac..d from tbe 
count or ma., formulae for 

_ quart&. 
TrfdymJc.o: Use J,,S the -value 

calculac..d Croro Ibo for
mui.. for qua.ru. 

Amorphow, lncludln, na~ 
dlatomaceow earth........... 20 

Slllcat.e.s (le,s than 1% crys-
l&Ulne silica): 

Mica ...................... . 
Soap,lone ................. . 
Talc \non•asbe.stos-form) . 

Tt/~)~br~.~l_'_ ~~. ~~.,~~ 

2) 

20 

Tremollte (see talc, llhrous) 
Portland cement........... el) 

Oral)blto (natu,-1) ..... .. .. .• aa 
Coal dwt (resplrable fraeUoo 

loss than 6% 8101) ..................... . 

For more than 6% SIO, .................. . 

Inert or Nuisance Dust: 
Respl,-ble fraellon.. ... •••. 16 
Total do.st... .............. ell 

Non: Con•~rslon facloa,
mppcfXM.3- mllllon pa,rtJcte., per cubic mettr -r..uc1 .. per c.c. 

e Mllllons o P&rtlcles ~r cubic foot of 41r, bM4< 
lmplncer samples countfd b:, llcht-lltld lechnlcs. 

f Tho Ptn:entace '1f crysl&IUDO alllca In the Ion 
Is the amount det&rmlned from alr•borne 1amplu 
cept In those Instances In .t,leh olbtt melbodJbua I 

[Footnote 1 added to Table Z- 2 at 43 F .R. 5163 , Februarysho,m1obeappllcabte. 
10, 197 8, effective Mar~h 13, 197 8; amended at 43 F. R. • Bolh concentration and Oereent quart• tor lbUI 

53007, November 14, 1978; and 43 F .R. 57602, December .8, ~~~~~~i:r~~:,:t~fo'n~~,:~i:i~~~ 
19 7 8 . J u.:i~~nl61nlnr < 1% qu.artt; If> l o/, qua.rt&, wo qu 

lOOO(e) 
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2 2., 
a., 
LO 

10 

Percen• PHllln, 
ltlector 

90 
71 ., 
211 
0 

1uuuremenu under lhb nou ~fu to the Ulll of 
EC lnslrument. If the raplrable fracUon of coel 
1 dttumlned with • M RE the llluro com,spondlnc 
1I ~, U Mc{M• In the tab le fO< co.i dwt 154.6 Mc/M•. 

10.1001 Asbealc», 

1) De/lnitioru. For the purpose of 
section, <1 > "Asbestos" include$ 

1sot1le, amosite, crocidollte. tremo
anthophylllte, and actlnollte. 
D "Asbestos fibers" means asbestos 
rs longer than 5 micrometers. 
>I Pumissible ezpo.,ure to airborne 
"'entratiom r>/ asbestos fibers-< 1) 
11dard etlectlve Jul11 7, 1972. The 
our tlrne-weighted average airborne 
centratlons of asbestos flbera to 
ch any employee may be exposed 
11 not exceed five fiben, longer than 
1lcrometers, per cubic centimeter of 

as determined by the method pre
bed In paragraph <e> of th1a section. 
2> Standard. etfecttve Jul11 1, 1976. 
) 8-hour time-weighted average alr
ne concentrations of asbestos fibers 
.vh1ch any employee may be exposed 
11 not exceed two fibers, lonser than 
:Ucrometers, per cubic centimeter of 
as determined by the method pre

lbed ln para.graph <e> of this section. 
3) Ceiling concentration. No em
yee shall be exposed at any time to 
borne cencentratlons of asbestos 
?ra in excess of 10 fibers, longer than 
nlcrometers, per cubic centimeter of 
, aa determined by the method pre-
1bed In paragraph <e> of th1a section. 
cl Method$ of coms,lfance-<1> En-

1terfng method3. U> Engineering con
" · Engineering controb, such as, but 
t limited to, 1solatlon, enclosure, ex
ust ventilation, and dust collection, 
all be used to meet the expc,sure llmits 
escrtbed 1n paragraph <b> of th1a 
~Uon. 
<U> Local ezhaiut ventaatton. <a> 

JC&1 exhaust ventilation and du.at col
.:tlon systems shall be designed, con
ructed, installed, and maintained in 
.cordance with the American National 
.&ndard Fundamentala Governing the 
e1t,n and Operation of Local Exhaust 
11tema, ANSI Z9.2-1971, which la in-
1rp0rated by reference herein. 
<b> Bee I 1910.8 concerning the avail

lllity of ANSI Z9.2-1971, and the 
aintenance of a htstorlc ftle 1n connec
on therewith. The address of the Amer
an National Standards Inatttute la 
1ven tn § 1910 100. 
ruo Particular tool,. All hand-op

·ate<t and power-operated toola which 
ia.y produce or release asbestos ftbers 
i excess of the exposure llrnlta pre
:rtbed in paraa-raph <b> of thb section, 
iACh a.s, but not 11m1ted to, saws. scorers, 
braslve wheei., and drills, shall be pro
lded with local exhaust ventilation aya-
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tema in accordance with subdivtslon (11) alrbome asbestos fibers in the respirator 
of this subparagraph. below the exposure 11rn1ts prescribed 1n 

<2> work praottcu-<U Wet methoda. paragraph <b> of this section. when the 
Insofar as practJcable aabestos shall be celling or the 8-hour time-weighted aver
handled, mixed, applied, removed, cut, age airborne concentrations of asbestos 
scored. or oth~ worked 1n a wet ftbers are reasonably expected to exceed 

te um 1 t to • th missl n no more than 10 times those limits. 
sta s c en preven, e e o <11> Powered air J>Urf/1/fng respirators. 
of alrbome fibers 1n exceaa of the ez- urf!-'-~ 
posure llmlts prescribed in paragraph A full faceplece powered atr p .Tu.a 
(b ) of this section. unless the usefulness respirator, or a powered air purifying 
f th od t uld be dtm1n1shed respirator, or a respirator described in 

~ereb~. pr uc wo subdlvision <Ul> of this subparagraph, 
<U> Parttcular product., and opera- shall be used to reduce the concentra

tfom. No asbestos cement, mortar, coat- Uon.s of airborne asbestos fibers in the 
tng a-rout plaster or alm11ar material respirator below the exposure limits pre-

ntaln1ng asbes~ shall be removed scribed in paragraph Cb> of th1s section, 
co h tatn when the celling or the 8-hour time
from bags, cartons. or ot er con era weighted average concentrations of 
in which they are shipped, without being te 
1th tted or enclosed or ventilated asbestos ftbers are reasonably expec d 

!o S:rtow~reve'nt effectively the relea.se of ~~~=i,;o times, but not 100 tlmes, 
airborne asbestos fibers ln excess of the <ill> TJ1p~ "C" ,upptfed-atr ruplrator,, 
limits prescribed in paragraph <b> of continuous ttow or pressure-demand 
~11~:;~B1/fng, demolition, or removal class. A type "C" continuous flow or pres
Employees engaged in the spraying of sure-demand. supplied-air respirato~ 
asbestos the removal or demolition of shall be used to reduce the concentra 
pipes siructures, or ~utpment covered tlons of airborne asbestos fibers 1n the 
or t~ulated with asbestos, and tn the respirator below the exposure limits pre
removal or demolition of asbestos in- scribed In paragraph cbJ or this section, 
sulatlon or coverings shall be provided when the celling or the 8-hour time
with respiratory equipment in accord- w,elgh ted average airborne concen tra
ance with paragraph (d l (2> <Ui> of this t1ons of asbestos fiber~ are reasonably 
section and wtth special clPthlng in ac- expected to exceed 100 times those limits. 
cordance with paragraph (d) <3> of tb1a (1v I Establ1sn.ment of a respi rator pro-
section gram. <a> The employer shall establish 

· a respiratcr program in accordance with 
Cd > Personal protective equtJ)fflfflt- the requirements of the American Na 

(1) Compliance with the exposure Umita tional Standnrds Practices for Resplra
prescrlbed by paragraph <b> of this aec- tory P rotection, ANSI Z88 2-1969. which 
tlon may not be achieved by the use of is incorporated by reference herein. 
resptrators or shift rotation of em- b. See § 1910.6 ronceming the avail-
ployees, except: ability of ANSI Z88.2-1969 and the maln-

<t> During the tlrne period necessary tenance of an historic file In connection 
to install the engineering controb and therewith. The address or the American 
to Institute the work practices required National Standards Institute ls given In 
by paragraph ,c> of this section; § 1910.100. 

<11> In work situations tn which the <c> No emplovee shall be assigned to 
methods prescribed ln para,raph <c> of tasks requiring the use of respirator.; If, 
thls section are either technically not bo.sed upon his most recen t examination. 
feasible or feasible to an extent insum- an examining physician determin es t hat 
clent to reduce the a irborne concentra- the employee will be unable to function 
ttons of asbestoo fibers below the limits normally wearing a respirator, or that 
prescribed by paragraph Cb) of this the safety or health of the employee or 
sectJon : or other employees will be impaired by his 

<ill> In emergencies. use of a respirator Such employee shall 
ctv> Where both respirators and per- be rotated to another job or given the 

sonnel rotation are nllowed by subd1v1- opportunity to transfer to a different po
slons ct> . <U>. or <ill> of thls subpara- sitlon whose duties he Is able to perform 
graph, and both are practicable, person- with the same employer, in the same geo
nel rotation shall be preferred and used graphical area and with the so.me senior-

c2> Where a respirator Is permitted by itv. status, and rate of pay he had just 
subparagraph <l > of th1s paragraph, tt prior to such transfer, 1f such a different 
shall be selected from among those ap- position Is available. 
proved by the Bureau of Mines, Depart- r3 > Special clothing: The employer 
ment o! the InterJor , or the National In- shl\11 provide. and reqUlre the use of. spe
stltute for Occupational Safety and clal clothing, such as coveralls or similar 
Health, Department of Hee.Ith, Educa- whole body clothing, head coverings, 
t lon. and Welfare, under the provisions of gloves. and foot coverings for any em-
30 CFR Part 11 (37 F.R. 6244, Mar. 25, ployee exposed to airborne concentra-
1972>. and shall be used in accordance tions of asbestos fibers. which exceed the 
with subdlvtsions <l>. f lt ) , (111> , and Ctv> ceiling level prescribed In paragra ph <b> 
of this subparagraph. of this section 

en Air puri/11tnu respirators. A reusa- <4> Chnnge rooms: <I> At any fixed 
ble or single use alr purlfytng resolra.tor, place of employment exposed to alrbo1nt: 
or a respirator described ln subdivision concentrations of asbestos fibers In cx
CU> or CUI> of thls subparagraph, shall cess of t he exposure limits prescribed In 
be used to reduce the concentrations of paragraph <b> o! this section. the em-

1001(d)(4) 
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ployer shall provide change rooms for 
employees working regularly at the place. 

(11) 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 6treet clothes from his 
work clothes. 

<HD Laundering : ( a ) Laundering of 
asbestos contaminated clothing shall be 
done so as to prevent the release of air
borne asbestos flbers ir, excess of the ex
posure limits prescribed in paragraph (b> 
of this section. 

<b> Any employer who gives asbestos
contaminated clothing to another person 
for laundering shall inform such person 
of the requirement in <a> of•this subdi
vision to effectively prevent the release 
of airborne asbestos fibers in excess of 
the exposure limits prescribed in para
graph (b) of this section. 

<c, Contam1nated clothing shall be 
transported in sealed impermeable bags, 
or other closed, impermeable containers, 
and labeled in accordance with para
graph (g> of this section. 

Ce> Method of measurement. All de
terminations of airborne concentrations 
of asbestos flbers shall be made by the 
membrane filter method at 400--450 x 
<magnification> t4 millimeter objective> 
with phase contrast Illumination. - . 

<n Monitoring- Cl> Initial ctetermt
nattons. Within 6 months of the publi
cation of this section, every employer 
shall cause every place of employment 
where asbestos fibers are released to be 
monitored in such a way as to determine ' 
whether every employee's exposure to 
asbestos fibers is below the llmlts pre
scribed in paragraph (b) of this sec
tion. U the limits are exceeded, the em
ployer shall immediately undertake a 
compll«nce program In accordance with 
paragraph Cc> of this section. 

(2) Personal monitoring-(i) Samples 
shall be collected from within tht: 
breathing zone of the employees, on 
membrane filters of 0.8 micrometer po
rosity mounted in an open-face filter 
holder. Samples shall be taken for the, 
determination of the 8-hour time
weighted average airborne concentra
tions and of the ceiling concentrations of 
asbestos fibers. 

<II> Sampling frequency and patterns. 
After the initial determinations required 
by subparagraph < 1 > of this paragraph, 
samples shall be of such frequeccy and 
pattern as to represent with reasonable 
accuracy the levels of exposure of em
ployees. In no case shall the sampling be 
done at intervals greater than 6 montM 
for employees whose exposure to asbestos 
may reasonably be foreseen to exceed 
the limits prescribed by paragraph Cb> 
ot this section. 

<3> Environmental monitoring-(!) 
samples shall be collected from areas of 
a we>rk environment which l'lre represent
ative of the airborne concentrations of 
asbestos fibers which may reach the 
brea1,hing zone of employees. Samples 
shall be collected on a membrane filter 
of 0.8 micrometer porosity mounted in 
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an open-face filter holder. Samples shall 
be taken for the determination of the 8-
hour time-weighted average airborne 
concentrations and of the ceiling con
centrations of asbestos fibers. 

<ii> Sampling frequency and patterns. 
Alter the initial determinations required 
by subparagraph < 1 > of this paragraph, 
samples shall be of such frequency and 
pattern as to represent with reasonable 
accuracy the levels of exposure of the 
employees In no case shalt sampling be 
at intervals greater than 6 months for 
employees whose exposures to asbestos 
may reasonably be foreseen to exceed 
the exposure limits ,Prescribed In para
graph <b> of this section. 

during any reasonably foresee&b 
handling, storage, disposal, proct~ 
transportation. no airborne· cone 
tions of asbestos fibers in excess 
exposure limits prescribed in pari 
Cb> of this section will be released. 

<Ii) Label specifications. The c 
labels required by subdivision <., , 
subparagraph shall be printed :n 
of sufficient size and contrast as 
readily visible and legible. The labe 
sta.te: 

CAUTION 

Contains Asbestos Fibers 
Avoid Creating Dust 

Bree.thlng Asbestos Dust May Ca.u 
Serious Bodily Ha.rm 

(4) Employee observation of monitor-- [h > Housekeeping-< 1) Cleanin, 
ing. Affected employees, or their rep- external surfaces in any place of err • 
resentatives, shall be given a reasonable ment shall be maintained free or 
opportunity to observe any monitoring mulations of asbestos fibers if, with • 
required by this paragraph and shall have dispersion, there would be an exc 
access •o the records thereof. concentration. 

<g> Caution signs and labels. (1) Cau- (2) Waste disposal. Asbestos ' . 
tion signs. <I> Posting. Caution signs scrap, debris, bags, containers. E 
shall be provided and displayed at each ment, and asbestos-contaminated , 
location where airborne concentrations Ing, consigned for disposal, which W 
of asbestos fibers may be in excess of the produce in any reasonably forest 
exposure limits prescribed in paragraph use, handling, storage, processing 
<b> o! this section. Signs shall be posted pasaJ, or transportation airborne co1 
at such a distance from such a location trations of asbestos fibers in excess t 
so that an employee may read the signs exposure limits prescribed In para( 
and take necessary protective steps be- <b> of this section shall be collecte< 
fore entering the area marked by the disposed of 1n sealed impermeable 
signs. Signs shall be posted at all ap- or other closed. impermeable conta 
proaches to areas containing excessive (l 

8 concentrations of airborne asbestos (i) RecoTclkeeping- > :tpoourt -
fibers . ords. EVery employer shall maintain -■ 

ords of any personal or environm 
(ii) Sign specifications. The warning monitoring required by this section. :, 

signs required by subdivision ( I) of this ords shall be maintained for a per! "" 
subparagraph shall conform to the re- at least 20 years and shall be made a -
quirements of 20" x 14" vertical format able upon request to the Assistant -
signs specified in § 1910.145 Cd> <4>, and retary of Labor for Occupational s "'a 
to this subdivision. The signs shall dis· and Health, the Director of the Nat 
play the following legend in the lower Institute for Occupational Safety L 
panel, with letter sizes and styles of a Health, and to authorized repres< • 
vlslbllity at least equal to th.at specified tives of either. 
In this subdivision. { 0l d d 

§1910.10 amen e 
Ltgend Notatfcm h 19 

Asbestos------------··-· l" sans Serl!, R. 11505 ~ Mc:~C ,_ 

at 4. • 
1976 

Gothic or 
Block. 

Dust Hazard ____________ ¾" Sans Serl!. 

Avoid Breathing Dust. __ 
Wear Assigned Protective 

Equipment. 
Do Not Remain In Area 

Unless Your Work Re• 
quires It. 

Breathing Asbestos Dust 
Msy Be Hazardous To 
Your Health. 

Gothic or 
Block. 

¼·· Gothic. 
'•,.Gothic. 

14 point Gothic. 

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

!2) Caution labels-'!> Labeling. Cau
tion labels shall be affixed to all ra9.· 
materials. mixtures, scrap, waste, debris, 
and other products containing asbestos 
fibers, or to their containers, except that 
no label is required where asbest,0s fibers 
have been modified by a bonding agent. 
coating, binder, or other material so that 

<2> Employee acct'$S. Every em;, er 
and !onn€r employee shall have re: -
able ucess to an:, record requirl'd f!' 
maintained by subparagraph < l> o • 
paragraph. which indicates' the -
ploye~·s own exposure to asbestos fib 

(3> Employee notification. AnY • 
ployee found to have been exposed a r 
time to airborne r.oncentratlon.s of a. -
tos fibers in excess or the llmit.s • 
scribed in paragraph <bl of U11s se,.' 
shall be notified in writing of the e • 
sure as soon as practicabte but not r 
than 5 d3ys of the finding. The empl ! 
shall also be timely notified o! Lhe · 
rec ti ve action being t.>.ken. 

<J> Medical e.raminations-(1> , ._ 
eral. The employer shall provide or r ! 
available at his cost. medical exarr • 
tions relative to exposure to asbesto · 
quired by this paragraph 

t 2) Prepla!:t'TTlent.-The employer : I 
prov id~ or make available to each o ' 
employees, within 30 C'llendar days 
lowing hi!; first employment in ' 
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u11atlon expo~ to • lrborne con. 
trsUons of asbesto.s ftbers. a comp:-e
sivc.- medical examination. which shall 
lude, as a minimum. a chest roent
orram <oo.stcrlor-anterlor 14 x 17 
h~I. a history to elicit symptom-
101>· of respiratory disease, and 
monary funcUon tests to include 
~NI vital capacity <FVCl and forced 
1ratory volume at 1 second <PEV, .> 
31 Annual examinations On or be
" January 31. 1973. and at least an
al!:, thereafter, every employer shall 
,v,,le, or makt> available. comprehen-

mtdical e1taminatlons to each of hts 
ployces engaged ,n occupations ex
Ni to airborne concentrations or as
los n~ers Such annual e1tamlnation 

11! Include. a.s a minimum, a chest 
ntgt'nogram <posterlor~antertor 1'4 x 
Inch,~: . a history to eltcit symptom-

>logy of respiratory disease and 
lmonary function tests to Include 
rcC'd vitAI capacity lFVC> and forced 
r>!r-ato ry volume at l second <PEV, ., . 

•4> Termination of employment. Tne 
1ployer shall provide, or make ava.il
le, wlthm 30 calendar days before or 
.A:r the termination of employment of 

• Y employee engaged in an occur>o.tion 
llOsed to airborne concentrations of 
bestos fibers, a comprehensive medical 
3mlnatlon which shall Include, as a 
nlmum. a chest roentgenogram <PoS
rlor-anterlor 14 x 17 Inches). a hlstory 
elicit symptomatology of respiratory 

sease. and pulmonary function tests 
includt: forced vital capacity (FVC> 

lU forced expiratory volume at 1 second 
'EV,,>. 
(51 Recent examinations. No medical 

:amlnatton 1s required of any em
ovee, if adequate records show that 
1e employee has been examined in ac-
1rdance with this paragraph within the 
ut 1-year period. 
161 Medical reco~d.s-(1> Mai,it,,_ 

'1~e E,nployers or employees exammcd 
Jrsuant t.o this paragraph ,;hall rausl' 
, b!" maln'.alned complete and accurat<' 
cords of o.l! sn<'h mrd1cal t>xamano.-

• oni Records shall be retained by 
1 11ployers for at least 20 years 
I 11> Access. TI1e contents .:,! the rec-

Nls of the medical examlnawons 
equlr~ by this paragraph shall be mRde 

• Vallabte, for inspection and copying. 
u lhe Assistant Seeret..ary of Labor for 
>ccupat1onal Safety and Health. the 

• >•rector of NIOSH. to authorized physt-
1 11ns and medical consult.ants of either 

11 lhem, and, upon the request or an em
ilo~ec or former employee. to his physl
.an Any p!ly:.1c1an who conducts o. 
neil1cal examination required by this 
1a1n~raph ~hall furnish Lo the employer 
>f the t'X1m1ned cmploytt all the lnfor-

1 natton spe,c1fically required 'by this 
I 'llragraph, and any other ~cal m-
1 formation related to occupational ex-

P<>~ure to asbt'stos fibers 

~ 1910.1002 Coal tar pitch volatiln; in
tuprrtation of term. 

As u.~ed In § 1910 93 <Table G-1 >. coal 
tar pit.ch volatiles include the !used poly-

CONTROL 

cyclic hydroet'.rbons which volatilize 
Crom the distil lation residues of coal, 
petroleum, wood, and other organic mat
ter. 

top and bottom. designed and maintained 
so as to draw air inward at an average 
linear face velocity or 150 feet per min
ute with a minimum of 126 feet per min
ute: designed, constructed, and main-

§ 1910.1003 4-Nitrobiphenyl. talned in such a way that an operation 
(a> scope and ap-plication. Cl) This involving 4-N1trob1,l)henyl within the 

section applies to any area in which hood does not require the ~nsertion of 
4-NitrobiphenY1, Chemical Abstracts any por_t1on of any employees body other 
Service Registry Number 92933 is mo.nu- than his hands and arms. 
factured processed repackaged re- < 12> "Nonregulated area" meJ.ns any 
leased, handled, or stored, but sha'll not area under the control ?f the employer 
apply to transshipment in sealed con- where entry and exist Is neither 
talners, except for the labeling require- restncU;~ nor controlled. " 
ments under paragraphs Ce> c2>, c3>. and Cl3>. Open-vessel system means ~n 
(4) of this section. operation mvolving 4-Nltrobiphenyl m 

(2) This section shall not apply to an open vessel, which IS not in an Isolated 
solid or liquid mixtures containing less system, a laboratory type hood, nor in 
than 0.1 percent by weigllt or volume of any ot~er system alfordmg equivalent 
4-Nitrobiphen.vl. protection _against the entry of 4-Nltro-

<b> D efinitions. For the purposes of b!phenyl into regulated areas, _non
this section : cu "Absolute filter" Is one regulated areas. or thP external environ-
capable of retaining 99.97 percent of a ment. ,, . .. 
mono disperse aerosol of 0.3 µm particles. < 14 > Pro_tective clothing means 

(2> "Authorized employee" means an clothing designed t:<> protect an employee 
employee whose duties require h¥" to be against contact with or exposure to 4-
tn tbe regulated area and who has been Nltrobl~~enyl .. 
specifically assigned by the employer. Cl5> Regulated area means an area 

(3) "Clean change room" means a where entry and exit is restricted and 
room where employees put on clean controlled. 
clothing and/or protective equipment in Cc> "Requirements for areas contaln
an environment free of 4-Nitrobiphenyl. ing 4-Nitroblphenyl." A regulated area 
The clean change room shall be con- shall be established by an employer 
tlguous to and have an entry from a where 4-Nitrobiphenyl is manufactured, 
shower room, when the shower room processed. used, repackaged, released, 
facilities a.re otherwise required tn thJS handled or soored. All such areas shall be 
section. controlled In accordance with the re-

(4> "Closed system" means an opera- qulrements for the following category or 
tion involving 4-Nitrobiphenyl where categories descrlbing the operation in
containment prevents the release of 4- volved: Cl) Isolated svstems. Employees 
Nitrobiphenyl into regulated areas, non- working with 4-Nitrobiphenyl within an 
regulated areas, or the external environ- Isolated system such as a "glove box" 
ment. shall wash their hands and arms UP<>n 

(5) "Decontamination" means the in- completion of the assigned task and be
activation of 4-Nitrobiphenyl or its safe fore engaging in other activlt1C$ not as-
d1sposal. soc!ated with the isolated system. 

(6) "Director" means the Director, 
National Institute for Occupational 
Safety and Health, or any person di
rected by hJm or the Secretary of Health, 
Education, and Welfare to act for the 
Director. 

<7> "Disposal" means the sate re
moval of 4-Nitroblphenyl from the work 
environment. 

(8) "Emergency" means an wiforseen 
circumstance or set of clrcwustances re
sulting In the release of 4-Nitroblphenyl 
which may result in exposure to or con
tact wt.th 4-Nitroblphenyl. 

C9) "External environment.. means 
any environment external to regulated 
and nonregulated areas. 

<10> "Isolated system" means a fully 
enclosed structure other th.an the vessel 
of cohtainment of 4-Nltrobiphenyl, 
which is impervious to the passage of 4-
Nltrobiphenyl, and which wouid prevent 
the entry of 4-Nitrobiphenyl inoo reg
ulated areas, nonregulated areas, or the 
exten1al environment, should leakage or 
spillage from the vessel of containment 
occur 

< 11 l "Labol'atory type hood• is a 
dev,re enclosed on three sides ond the 

(2) Closed system operation. Within 
regulated areas where 4-Nltroblphenyl is 
stored'in sealed containers, or contained 
In a closed system, including piping sys
tems, with any sample ports or openings 
closed while 4-Nltroblphenyl ls contained 
within: Cl> Access shall be restricted to 
authoriz.ed employees only; 

(ii) Employees sh.all be required to 
wash hands, forearms. face and neck 
UPon ea.ch exit from the regulated areas, 
close to the point of exit and before en
gaging in other activities. 

(3> Open vessel system operations. 
Open vessel system operations as defined 
In paragrnph Cb> (13) of this section are 
prohibited . 

<41 Transfer from a closed s11stem, 
char'1fng or discharging POint operations. 
or otherwise opening a closed s11stem In 
operations involving "laboratory type 
hoods," or in locations where 4-Nitrobi
phenyl ts contained in an otherv.1se 
"closed system," but 1s transfen·ed. 
charged. or dl:;charged Into other nor
mally closed containers. the provisions 
of this subparagraph shall apply. Cl i Ac
cess shall be restricted to authorized em
ployees only; 

1003(c)(4) 
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CU) Each operation shall be provided 
with continuous local exhaust ventUa

. tion so that air movement Is always from 
ordinary work areas to the operation. Ex
haust air shall not be discharged to regu
lated areas, nonregulated areas or the 
external environment unless decontami
nated. Clean makeup air shall be intro
duced in sufficient volume to maintain 
the correct operation ot the local exhaust 
system. 

(iii> Employees shall be provided with, 
and required to wear, clean, full body 
Protective clothing <smocks, coveralls, or 
long-sleeved shirt and pants>. sh oe cov
ers and gloves prior to entering the regu
lated area. 

<iv) Employees engaged in 4-Nltrobt
phenyl handling operations shall be pro
vided with and required to wear and use 
a half-face, filter-type respirator for 
dusts, mists, and fumes, in accordance 
with f 1910.134. A respirator affording 
higher levels of protection may be sub-
stttuted. 

<v> Prior to each exit from a regwated 
area, employees shall be required to re
move and leave protective clothing and 
equipment at the Point ot exit and at the 
last exit of the day, to place used cloth
ing and eqUipment in impervious con
tainers at the point or exit for purposes 
of decontamination or disposal. The con
tents of such impervious containers shall 
be identified, as required under para
graphs <e> (2), (3), and (4), of this 
section. 

<vi> Employees shall be required to 
wash hands, forea.nns, face and neck on 
each exit from the regulated area, close 
to the Point of exit, and before engaging 
in other activities. 

<vll> Employees shall be required to 
shower after the last ex!t of the day. 

CviU) Drinking fountains are prohib
ited in the regulated area. 

CS> Maintenance anct decon'tamination 
activities. In cleanup of leaks or spills, 
maintenance or repair operations on con
taminated systems or equipment, or any 
operations Involving work in an area 
where direct contact with 4-Nitrobi
. phenyl could result, eacJ,. a~thorized em
ployee entering that area shall: (1) Be 
provided with and required to wear clean. 
impervious garments. including gloves, 
boots and continuous-air supplied hood 
in accordance with § 1910.134. 

Cli> Be decontaminated before remov
ing the protective garments and hood; 

UU) Be required to shower upon re
moving the protective garments and 
hood. 

[§J910.1003(c)(6) revoked at 
41 F.R. 35184, August 20, 
1976.] 

(d) General regulated area requirements. -
(1)-Revokcd 

<2> Emerge11cies. In an emergency, 
Immediate measures including, but not 
limited to, the requirements of subdivi
sions <1>. <11>. <tii). <lv). and cv> of this 
subparagraph shall be implemented. (1) 

The potentially affected area shall be 

1003(c)(5) 

evacuated as soon as the emergency has 
been determined. 

<ti> Hazardous conditions created by 
the emergency shall be eliminated and 
the POtentially affected area shall be de
contaminated prior to the reswnptlon of 
normal operations. 

Citl) Special medical surveillance by a 
physician. shall be instituted within 24 
hours for employees present 1n the po
tentially affe.cted area at the time of U1e 
emergency. A rep0rt of the medical sur
veillance and any treatment sh~ll be in
cluded In the incident rep0rt, in accord
ance with par~aph <f> (2) of this 
section. 

<iv) Where an employee has a known 
contact with 4-Nitrobiphenyl such em
ployee shall be required to shower as 
soon as possible, unless contraindicated 
by physical injuries. 

CANCER-SUSPECT AGENT 

AUTHORIZED PERSONNEL ◊NL) 

(ii) Entrances to r8(;'ulated are~ 
taining operations cpvered in para 
<c> <5> of this section shall be 1 
with signs bearing the legend: 

CANCER-SUSPECT AGENT ExPOSED J}I 

AREA 

IMPERVIOUS SUIT INCLUDING G 
BooTs, AND AIR-SUPPLIED Hoo, 
QUIRED AT Au. TDfEs 

AUTHORIZED PERSONNEL ONI.\ 

Ciil) Appropriate signs and !n 
ttons shall be posted at the entran 
and exit from, regulated areas, in• 
Ing employees of the procedures 
must be followed in entering and le 
a regulated area. 

<2> Container contenu identific, 

-

-
I 

<v> An incident report on the emer
gency shall be rep0rted as provided ln 
paragraph co <2> or this section. 

(3) Hygiene facilities and practices. 
(i) Storage or consumption of food. stor
age or use of containers of beverages, 
storage or application of cosmetics, 
smoking, storage of smoking materials. 
tobacco products or other products for 
chewing, or the chewing of such prod
ucts, are- prohibited in regulated areas. 

(1) Cont.al.ners of 4-NJtrobiphenyl ~ 
containers required under paragl • 
Cc> (4) <v> and Cc> (6) Cvll) <b>. an< 

::t 

(6) Cvill> Cb) of this section whicl 
accessible only to. and handled onJ 
authorized employees. or by other 
ployees trained in accordance with i- i 
paragraph (5) of this paragraph, 

Cll) Where employees are required by 
this section to wash. washing facilities 
shall be provided in accordance with 
§ 1910.141 Cd) c 1) and (2) (ii) through 
(vii). 

have contents 1dentlflcatlon limited 
generic or proprietary name. or , 
proprietary identification, of the car, 
gen and percent. 

<iii c. ·•1. tamers of 4-Nitrobipheny 
conLau1ers reQu1red wider parag-i 
Cc) (4) (V), (C) (6) (vii) Cb). and (( 

Cili> Where employees are required by cviii> Cb ) of this section which are a .., ' 
this section to shower, shower facilities sible to. or handled by employees • • 
shall be provided in accordance with than authorized employees or emplo 1 
§ 1910.141 <d) (3). . trained in accordance with subparag1 l 

(iv) Where employees wear protective (5) of this paragraph shall have cont I 
clothing and equipment, clean change identification which includes the I 
rooms shall be provided, in accordance chemical name and Chemical Abstr I 
with § 1910.141 Ce), to~ the number of Service Registry nwnber as listec I 
such employees reqw.red to change paragraph Ca) Cl> of thls section. 
clothes. (iii) Containers shall have the wi • 

(V) Where toilets are in regulated ing wc,rds "CANCER-SUSPECT AGE • 
areas, such toilets shall be In a separate displayed immediately under or adja I 
room. to the contents identlfication. . 

(4) Contamination control. CD Regu- <1v> Containers which have 4-Ni · 
lated areas. except for outdoor systems. biphenyl contents with corrosive or · 
shall be maintained under pressure nega- tating properties shall have label st · 
tive with respect to nonregulated areas. ments warning of such hazards, not : 
Local exhaust ventilation may be used if appropriate, particularly sensltlv, 
to satisfy thls requirement. Clean makeup affected portions of the body. 
air in equal volume shall replace air (3) Lettering. Lettering on signs 1 
removed. instructions required by subparagr . 

CU) Any equipment, material, or other (1) shall be a minimum letter heigh 
item taken into or removed from a regu- 2 inches. Labels on containers req11 
lated area shall be done so ln a. manner under this section shall not be less t 
that does not cause contamlnatlon in ½ the size of the largest lettering on 
nonregulated areas or the external package, and not less than 8 point t 
environment. in any instance. Provided, That no s 

<iih Decontamination procedures shall required lettering need be more tha 
be established and implemented to re- inch in height. 
move 4-Nitrobiphenyl from the surfaces (4) Prohibited statements. No st! 
of materials. equipment and the decon- ·ment shall appear on or nea! any 
tamination facility. . quired sign, label, or instruction w.t 

<lv) Dry sweeping and dry mopping contradicts or detracts from the e6 
are prohibited. of any required warning, informatlor 

Ce) Signs, information and training
U > Signs. Cl) Entrances to regulated 
areas shall be posted wlth signs bearing 
the legend: 

instruction. 

(5) Training and indoctrination. 
Each employee prior to being author · 
to enter a regulated area, shall rec · 

l 
l 
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raining and indoctrination program involved. and an explanation of the pro- <2> This section shall not apply to 
luding, but not necessarily llmlted to: cedure used in detemuning this figure; solid or liquid mixtures containing less 
The nature of the carcinogenic haz- Cb) A description of the area involved, than 1.0 percent by weight or volume o! 

A of 4-Nltrobiphenyl, including local and the extent of known and possible alph11.-Naphthylamlne. 
I systemic toxicity; employee exposure and area contamina.- <3> This section wiU not apply to oper-
bl The specific nature of the opera- tlon, and ations involving the destructive distilla-
tl Involving 4-Nltroblpbenyl which Cc> A report of any medical treatment tion of carbonaceous materials, such as 
&ld result 1n exposure; of affected employees, and any medical occurs ln coke ovens. 
c1 The purpose for and application surveillance program implemented; and' Cb> Definitions. For the purposes of 
I.he medical surveillance program, Cd> An analysis of the circumstances this se~tion: U > "Absolute filter" is one 

•ludlng._ as appropriate, methods of, of the incident, and measures taken or capable o! retaining 99.97 percent of a 
C-exammation; to be taken, with specific completion mono disperse aerosol of 0.3 µm particles. 
,di The purpo.se for and application dates, to avoid further similar releases. (2> "Authorized ernployee" means an 
decontamination practices and pur- (g> Medical surveillance. At no cos~ employee whose duties require him to 

ses: to the employee, a program of medical be in the regulated area and who has 
le> The purpose for and 10lgnlft,.ance surveillance shall be established and tm- been specifically assigned by the 
emergency practices and procedures; plemented for employees considered for employer 
<!1 The employee's specific role in assignment to enter regulated areas, and <3> "Clean change room" means a 
aergency procedures; for authortzed employees. (1 > Examina- room where employees put on clean 
Cg> Speciftc Information to aid the em- tions. en Before an employee is as.ggned clothing and/or paotective equipment in 
>Yee 1n recognition and evaluation of to enter a regulated area, a preassign- an environment free of alpha
ndtttons and situations which may re- ment physical examination by a pbysi- Naphthylamine. The clean change room 
ll ln the release of 4-Nitroblphenyl; clan shall be provided. The examination shall be contiguous to and have an enLry 
<hi The purpose for and application shall include the personal history of the from a shower room, when the shower 
SJ>eCific first aid procedures and prac- employee, family and occupational back- room facilities are otherwise required in 

< :es; ground, including genetic and environ- this section. 
Cl> A review of thit section at the em- mental factors. (4> "Closed system" means an opera-

I oyee's first trniolog and indoctrination Cil> Authorized employees shall be t.lon Involving alpha-Naphthylamine 
1 -ogram and annually thereafter. provided periodic physical examinations, where containment prevents the release 

lin Specific emergency procedures not less often than annually, following of alpha-Naphthylamine Into regulated 
iaU be prescribed, and posted, and em- the preasslgrunent examination. areas, nonregulated areas, or the cx-
oyees, shall be familiarized with their (iii> In all pbyslcal examinations, the ternal environment. 
nns. and rehearsed in their application. examining physician shall consider <5> "Decontamination" means the ln
lilii All materials relating to the pro- whether there exist conditions of in- activation of atpha-Naphthylamine or its 

·am shall be provided upon request to creased risk; including reduced lmmu- safe disposal. 
Jlhorized representatives of the Assist- nological competence, those undergoing (6) " Director" means the Director, 
1t Secretary and the Director. treatment with steroids or cytotoxic National Institute for Occupational 
Ch Reports-Cl> Operations. Not later agents, pregnancy and cigarette smoking. Safety and Health. or any person dl

Wl March 1, 1974, the Information re- (2) Records. Cl> Employers of em- rected by him or the Secretary of Health, 
ulred In subdivisions <D . <II>, (ill), and ployees examined pursuant to this para- Education, and Welfare to a.ct for · the 
iv, or this subparagraph shall be re- graph shall ca.use to be maintained com- Director. 
10rted in writing to the nearest OSHA plete and accurate records of all such <7> "Disposal" means the safe removal 
\rea Director. Any changes in such in- medical exam'inations. Records shall be or alpha-Naphthylamlne from the work 

It ortnatlon shall be similarly reported 1n maintained for the duration of the em- environment. 
writing within 15 calendar days of such ployee's employment. UPon termination <8> "Emergency" means an unfor
:hange. (1) A brief description and in- of the employee's employment, including seen circumstance or set of clrcum
>lant location of the area<s> regulated retirement or death, or In the event tha.t stances resulting In the release or alpha
t.nd the address of each regulated area.; the employer ceases business without a Naphthylamine which may result ln 

<U> The name<s> and other identify- successor. records. or notarized true expo.sure to or contai;:t with aJpha
ng information a.s to the presence or copies thereof, shall be forwarded w· Nnphthylamine. 
l-Nltroblphenyl in each regulated area..:. registered mail to the Director. <9> "External environment" means 

<till The number of employees 1n each Cil> Records required by this para- any environment external to regulated 
rPg11Jated area, du.ring normal operations graph shall be provided upon request to and nonregulated areas. 
Including maintenance activities and authorized representatives of the As- < 10> "Isolated system" means a fully 

<Iv> The manner in which 4-Nitro- sista.nt Secretary or the Director; and enclosed structure other than the vessel 
< blphenyl is present in each regulated upon request of an employee or former of containment of alpha-Naphthylamlne, 

area: e.g. whether it is manufactured, employee, to a physician designated by which is impervious to the passage of 
111 Processed, used, repackaged, released, the employee or to a new employer. alpha-Naphthylamlne. and which would 
;p ~red, or otherwise handled. (iii> Any physician who conducts a preve~t the entry or nlpha-Naphthyla-
' 1 medical examlna.tlon required by this mine into re~ulnte al'eas, nonregulated 
-, <2> Incidents. Incidents which result paragraph shall furnish to the employer a reas, or the external environment, 

In the release of 4-Nitroblphenyl into a statement or the employee's suitabil- should leakage or spillai?:e Crom the ves
lll.J' area where employees may be lty tor employment 1n the specific: :-el or containment occur 
Potentially elCJ)()Sed shall be reported in exposure. • < 1 l 1 "Laboratory type hood" Ls a cte-
&ccordance with this subpa.ragrapb.. vice enclosed on three sides and the top 

,. <11 A rep0rt of the occurrence of the ln- and botlom designed and mamta.ncd so 
cldent d th § 1910.1004 alpha-Napbtb7lam.ine. as to draw air Inward at an averar-e 
Um an e fa.ct6 obtainable at that <a> s,.,.... and a--Ucatum. (1) .......... linear face velocity of 150 feet per mlnutr e Including a report on any medical -- .,., ... """ £' treatment of affected employees shall be section applies to any area in which with a minlm\lm of 125 feet per minute: 
tnade within alpha-Naphthylamine, Chemical Ab- desl~ned, constructed. and maintained in -;. ,..,, 24 hours to the nearest h h 

'l" VQHA Area. Director. stracts Service Registry Number 134327 sue n way t at an operation involvini:t 
o is manufactured, processed, repackaged, alpha-Naphthylnmine within the hood 

' 11> A written report shall be filed with released, handled, or stored, but shall does not require the Insertion or any por
the nearest OSHA Area Dlrector within not apply to transshipment in sealed tlon of any employees· body other than 15 calendar days thereafter and shall in- containers, except for the labeling re- his hands and arms. 
elude: <a> A sPeclflcation of the amount qulrements under paragraphs <e> <2>, < 121 "Nonregulatcd area" me-ans any 
ot material released, the amount of time (3>. and C4> of this section. area under the conLrol of the employer 

1004(b)(12) 
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where entry and exit is neither restrlc!ed 
nor controlled. 

<13 • "Opcn-,·esscl 5yi-Lem·• mean~ on 
operation ln,·olvlni: alpha-Naphthy!'l
mine in an open \'C.~sel, which ;s not in 
an isolated sy!'tcm a laboratory type 
hood, nor in any other system affording 
eQuivalent protection against the entry 
of alpha-Nnphlhylamine Into regulated 
areas, nonre,zulated areas, or the external 
en,·ironment. 

, 14 "Protecti\'e clothing" means 
clothing designed to protect an employee 
against contact ~ith or exposure to 
alpha-Naphthylamine 

<15) "Regulated area" means an area 
where entry and exit is restricted and 
controlled. 

(cl Requirements /or areas containing 
alpha-Naphthylamine. A regulated area 
shall be established by an employer 
where alpha-Naphthylamlne is manu
factured, processed, used, repackaged, 
released, handled or stored. All such 
areas shall be controlled in accordance 
with the requirements for the following 
category or categories d escribing the op
eration involved . <ll I solated systems. 
Employees working with alpha-Naph
thylamine wittjn an ISOiated system, 
such as a "glove box" shall wash their 
hands and arms upon completion of the 
assigned task and before engaging In 
other activities not associated with the 
isolated system. 

<2> Closed system operation. Within 
regulated aree.s where alpha-Naphthyla 
mlne Is stored in sealed containers, or 
contained in a closed system, Including 
piping systems, with any sample ports or 
openings closed whUe alpha-Naphth,yla
mine Is contained within : <l> Access shall 
be restricted to authorized employees 
only;. 

CU> Employees shall be requlred to 
wash hands, forearms, face and neck 
upon each exit from the regulated areas, 
close to the p0lnt o! exit and before en
gaging In other activities. 

13) Open vessel S'//Stem operations. 
Open vessel system operations as defined 
ln paragraph Cb> <13> of th.is section are 
prohibited. 

<4> Trans/er from a closed syst em , 
charging or discharging point operations, 
or otherwise opening a closed system. In 
operations involving "laboratory type 
hoods," or ln locations where alpha
Nnphthyla mine Is contained In an 
otherwise "closed system," but Is trans
ferred. charged. or discharged into other 
normally closed containers, the pro
visions of this subpa ragraph shall apply. 
Ii) Access shall be restricted to author
ized employees only; 

<ii> Each operation shall be provided 
wlth continuous local exhaust ventila
tion so that air movement Is always 
from ordinary work areas to the opera
tion. Exhaust air shall not be discharged 
to regulated areas, nonregulated areas 
or the external environment unless de
contamlnn ted Clean makeup air shall be 
Introduced In sufficient volume to main
tain the correct operation of the local 
exhaus t system. 

1004(b)(l3) 

<iii, Employees shall be provided with. 
and required to wear, clean, full body 
protective clothing <smocks. coveralls, or 
long-sleeved shirt and pants>. and shoe 
covers and gloves prior to entering a 
regulated area. 

11v I Employees engaged in alpha
Naphthylamlne handling operations shall 
be provided with and required to wear 
and use a hal!-face, fllter-tyPe respira
tor for dusts. mists. and fumes. In ac
cordance with § 1910 134 A respirator 
affording higher levels of protection may 
be substituted. 

<v> Prior to each exit from a regu
lated area, employees shall be required 
to remo\·e and leave protective clothing 
and eQuipment at the point of exit and 
at the last exist of the day, to place 
used clothing and equipment in Impervi
ous containers at the point of exit for 
purp05es of decontamination or disp05aJ 
The contents of such Impervious con
tainers shall be Identified, as required 
under par&.€raphs tel <2>, <3>, and <4> 
of this section. 

<vi, Employees shall be required to 
wash hands, forearms, face and neck on 
ea.ch exit from the regulated area, CI05e 
to the point of exit, and before eng~ing 
in other activities. 

<vii> Employees shall be required to 
shower after the la.st exit of the day. 

<viii> Drinking fountains are prohJb
lted In the regulated area 

cs> Maintenance and deconcamina
tion activities. In cleanup of leaks or 
spills, malnter.ance or repatr operations 
on contaminated systems or equipment, 
or any operations Involving work ln an 
area where direct contact with alpha
Naphth,ylamine could result, each au
thorized employee entering that area 
shall : 

<l> Be provided with and required to 
wear clean, impervious garments, includ
ing glbves, boots and continuous-air sup
plied hood in accordance with§ 1910.134. 

<11> Be decontaminated before remov
ing the protective garments and hood; 

< 111) Be required to shower upon re
moving the protective garments and 
hood. 
[§1910.1004(c)(6) revoked at 
41 F. R. 35184, August 20 , 
1976.] 

(d) General regulated area requiremeflts. -
(!)-Revoked 

(2) Emer-gencies. In an emergency, im
mediate measures including, but not 
llmlted to, the requirements of subcUvt
slons <1> , <U>, (lli>, (Iv), and <v) of this 
subparagraph shall be implemented. (1> 

The potentially affected area shall be 
evacuated a.s soon as the emergency has 
been determined. 

veWance and any treatment shal • 
eluded In the incident rep0rt, in ad 
ance with paragraph <t> <2> of t 
tion. 

<Iv> Where an employee has a • 
contact with alpha-Naphth.Ylamir 
employee shall be required to sh< 9' 
soon as possible, unless contraln lltC 
by physical Injuries. 

Cv> An tnctaent report on the at 
gency shall be reported a.s prov & 
paragraph (f> (2) of this section. 

<3> Hygiene facilities and pr 9' 
Cl> Storage or consumption of too, 
age or use of containers of bev ~ 
storage or application of cosmetics • 
Ing, storage of smoking materl.£ 
bacco products or other produc, 
chewing, or the chewing of such 111d 
uct.s, are prohibited 1n regulated • 

Cli) Where employees are requl t 
this section to wash, washing fe 
shall be provided in a.ccordancc lli'il 
§ 1910.14Hd> 0) and <2> <11> tl • 
<vtl>. 

( ill) Where employees are requ. I t, 
this· section to shower, shower ft II 
shall be provided 1n accordance 1111th 
f 1910.141 Cd> (3). 

Civ) Where employees wear pro It, 
clothing and equipment clean , a,t 
rooms shall be provided, 1n acco. • 
with § 1910.141 Ce>, for the num 
such employees required to < 1U' 
clothes. 

<v> Where toilets a.r~ ln reg ""1 
areas, snch toUet.s shall be In a se • 
room. 

(4) Contamination control. <I> C\l 
lated areas, except for outdoor sy ffl 
.shall be maintained under pre&ure 
t.lve with respect to nonregu!ated • 
Local exhaust ventilation may b( ll<l 
to sa.tJsfy this requirement. Clean I llr 
up air In equal volume shall repla air 
removed. 

(11) Any equipment, material, or !Wt 
Item talten Into or removed from a Ill· 
lated area shall be done so in a m atr 
that doe5 not cause coritamlnatl• ti 
non.regu)ated areas or the exl naJ 
environment. 

<111> Oeoontamina.tion procedures al: 
be established and implet:tented t te· 
move alpha-Naphthylamine tromlllt 
surfaces of materials, equipment an illt 
decontamination facility. 

(iv) Dry sweeping and dry mo1 DI 
are p~hiblted. 

<e> Signs, information and train,'-
Cl) Signs. (I> Entrances to regw Id 
areas shall be J)09ted with signs beE Ill 
the legend: 

CANCER-SUSPECT AGENT 
AUTHORIZED PERSONNEL ONLY <ll) Hazardous conditions created by 

the emergency shall be ellminated and 
the potentially affected areas shall be 
decontaminated prior to the resumption 
of normal operations: 

(ll1> Special medical surveillance by a 
physician shall be instituted within 24 
hours for employees present in the poten
tially affected area at the time of the 
emergency. A rep0rt of the medical sur-

CU> Entrances to regulated areas ll
talning operations covered ln parag1 Jti 
(c) <5) of this section shall be pc- 911 
with signs bearing the legend: 
CANCER-SUSPECT AGENT EXPOSED IN ' Ill 

AREA !XPERVI0US 5l71T lNCLU fc; 

GLOVES, BOOTS, AND AIR-SUPPLIED F JI) 

REQUIRED AT ALL TlKEs AUTKO~ a> 
PERSONNEL ONLY 
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1 m Appropriate signs and tnstruc-1 a shall be PoSted at the entrance to, 
exit from. regulated areas, infonn-

1 employees of the procedures that 
k ,t be followed in entering and leaving 
t 'l\llated area. 

<e> The purpose for and signlficance 
of emergency practices and procedures; 

<J> The employee's specific role in 
emergency procedures; 

j I) Container contents identification. 
Containers of alpha-Naphthylamine 
l contalMrs required under para-

1 :>hs tc) <4> <v> and <c> <6> (vU> Cb), 
!cl <6> <vill> (b) of this section 

ch are accessible only to. and han
x t only by, authorized employees, or 
( other employees trained in accord-

e v.1th subparagraph <5> of this pa.ra-1 pb, may have contents identification 
ii Ued to a generic or proprietary name, 
ti ,tiler proprietary identification, of the 

1 
·lnOlien and pereent. 

I Ul Conta.lners of alpha-Na.phthyla-
111 'It and conta.lners required under 
i.f "IIIT'&Pb.~ (c) (4) (V), (C) (6) (vll) (b), 
e :1 (c1 <6> <viii> Cb) of this section which 
Ill • a.r .. esslble to, or handled by employees 

ier than authorized employees or em
till yeea trained in accordance with sub
et ragraph (5) of this paragraph shall 
:e ve contents identification which in-

des the full chemical name and 
)!l emlcal Abstracts Service RegistI"Y. 
cl mber as listed in para.graph <a> Cl> 
d this section. 
211 11111 Containers shall have the wa.rn
cb , words "CANCER-SUSPECT AGENT" 
I ,played immediately under or adja
q 1t to the contents identiflca.tlon. 

1 
ilv> Containers which have alpha-
1phUlylamine contents with corrosive 
Irritating properties shall have label 

, , 1\ements warning of such hazards, not-
1~ I, ll appropriate, particularly sensi
eo '' or affected portions of the body. 
It (3) Lettering. Lettering on signs and 
1e] tructlons required by subparagraph 
1 
m > of this para.graph shall be a mlnl

lall um letter height of 2 inches. Labels on 
ntalners required under tb!s section 

ir an not be less than ½ the slze of the • i l'leat lettering on the package, and not 
IJlll II than 8 Point type in any instance: 

11
~ OPlded, That no such required lettering 
,, 'ed be more than 1 inch 1n height. 

(g) Specific information to aid the 
employee in recognition and evaluation 
of conditions and situations which may 
result in the release of alpha-NaphthYl
amine: 

<h> The purpose for and application 
or specific first aid procedures and prac
tices: 

en A review of this section at the 
employee's first training and indoctrina
tion program and annually thereafter. 

(ii> Specific emergency procedures 
shall be prescribed. and posted. and em
ployees, shall be familil\rized with their 
. terms, and rehearsed in their application. 

<HD All materials relating to the pro
gram shall be provided upon request to 
authorized representatives of the Assist
ant Secretary and the Director. 

(f) Reports-Cl) Operations. Not lat
er than March 1, 1974, the informaton 
required in subdivisions Ci>, <Ii>. <H>, and 
Civl of this subparagraph shall be re
ported in writing to the nearest OSHA 
Area Director. Any changes in such in
formation shall be similarly reported in 
w1iUng with.In 15 calendar days or such 
change. (ll A brief description and i!l
plant location of the area(sl regulated 
and the address of each regulated area; 

l 1il The name<s> and other identify
ing information as to the presence of 
alpha-Naphthylamine in each regull\ted 
area; 

\iii) The number of employees in each 
regulated area, during normal operations 
including maintenance activities; a.nd 

<iv) The manner in which alpha
Naphthylamine ts present in each regu
lated area; e.g. whether it is manufac
tured, processed, used, repackaged, re
leased, stored, or otherwise handled. 

(gl .'\1edical surveillance. At no cost 
to the emplpyee, a program of medical 
surveillance shall be established and im
plemented for employees considered for 
assignment to enter regulated areas, and 
!or authorized employees. < 1l Examina
tions. <il Before an employee is assigned 
to enter a regulated area, a preasslgn
ment physical examination by a physican 
shall be provided. Th'? examination shall 
Include the personal history of the em
ployee, family and occupational back
ground, including genetic and envir~ 
mental factors. 

<ii> Authorized employees· shall be 
provided periodic physical examinations. 
not less often than annually, following 
the preassignment examination. 

<Hil In all physical examinations, the 
examining physician shall consider 
whether thE:re exist conditions of in
creased risk, including reduced im
munological competence, those under
going treatment with steroids or cyto
toxic agents, pregnancy and cigarette 
smoking. 

<2> Record$. (il Employers of em
ployees examined pursuant to this para
graph shall cause to be maintained com
plete and accurate records of all such 
medical examinations. Records shall be 
maintained for the duration of the em
ployee's employment. Upon termination 
of the employee·s t-mployment, Including 
retirement or death. or in the <?vent that 
the employer ceases business without a 
successor, records. or notari1.ed true 
copies thereof, shall be forwarded by 
registered mail to the Director. 

<ii> Records required by this pai;a
graph shall be provided upon request to 
authorized representatives of the Assist
ant Secretary or the Director; and ·upon 
request of an employee or former em
ployee, to a physician designated by the 
employee or to a new employer. 

<111> Any physician who conducts a 
medical examination required . by this 
paragraph shall furnish to the employer 
a statement of the employee's suitability 
for employment In the specific exposure. 

<4> Prohibited statement&. No state
esl ent shall appear on or near any re-
14 .tlred stgn, label, or instruction which 

Gld •ntrldict.s or detracts from the effect 
1,11 • any required warning, Lnformatt~ or 

(2 l Incidents. Incidents which result 
in the release of alpha-Naphthylamine 
into any area where employees may be 
potentially exposed shall be reported in 
accordance with this subpl\ragraph. < i l 
A report or the occurrence of the in
cident and the facts obtainable at that 
time including a report on any medical 
treatment of affected employees shall 
be made within 24 hours to the nearest· 
OSHA Area Direct.or. 

c ii) A written repo::t shall be filed 
with the nearest OSHA Area Director 
within 15 calendar days thereafter and 
shall Include: • 

§ 1910.1005 4, l'-M~·1hylenc l>b(2-d1l01·0-
aniline). 

[§1910.1005 
F.R. 35184, 
1976.] 

revoked at 
August 20, 

41 

~tructton. 

1
15> Training and indoctrination. (1) 

nch employee prior to being authorti.ed 
1 tnter a regulated area, shall receive 

111ft tr&lnlng ·and indoctrination program 
J11lt •eluding, but not necessarily limited to: 
,eat il The nature of the carcinogenic haz-

rds of alpha-Na.phthyla.mine, including 
JC&! and systemic toxicity; 

f lb1 The specific nature of the opera
IS" OI\ invo;lving alpha-Naphtbylamine 
agtt hlch could result 1n exposure; 
~ re> The purpose for and application 

I the medical surveillance program, in-
11 'I) ludlng, e.s appropriate, methods of self
iut xamtnatlon; 
o!U r'd1 The purpose for and ·application 
1011 decontamination practices and pur-

·011eg; 

<a) A specification of the l\mount of 
material released, the amount of time 
Involved, and an explanation of the pro
cedure used in determining this figure; 

(bl A description of the area Involved, 
anct the extent of known and possible 
employee exposure and area contamina
tion. and 

§ 1910.1006 Methyl dtloromclh~l <'lh<'r. 
Ca> Scope and application. Cl> This 

section l\pplies to any area In which 
methyl chloromethyl ether, Chemical 
Abstracts Service Registry Number 
107302 is ml\nt1factured, processed, re
packl\ged, released, handled, or stored, 
but shall not apply to transshipment in 

<c• A report or any medical treatm<;?nt sealed containers, except for the ll\beUng 
of affected employees. and iiny medical requirements under par:\.graphs Ce) <2), 
surveillance program implemented; and < 3 l. and < 4) of this section. 

<d> AIi analysis or the c:rcumstances C2l This section shl\11 not apply to solid 
of the incident, and measures taken or · or liquid mixtures containing less than 
to be taken. with specific completion 0.1 percent by weight or volume of 
dl\tcs, to avoid further similar releases. methyl chloromcthyl ether. 

1006(a)(2) 
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<bl Definitions. For the pu11>0ses of 
this section: Cl) "Absolute fi lter" Is one 
capable of retaining 99.97 perrf;'nt of a 
mono disperse aerosol of 0.3 ,un1 particles. 

<2l "Authorized employee" means an 
employee whose duties require him to be 
In the rei:ulated area and who has been 
specifically assigned by the employer. 

<31 "Clean change room" means a 
room where employees put on clean 
clothing and/or protective equipment in 
an environment free or methyl chloro
methyl ether. The clean change room 
shall be contiguous to and have an entry 
from a shower room. when the shower 
roon1 facil ities a re otherwi.se r-=qulred In 
this section. 

(4 l "Closed system" means an opera
tion involving methyl chloromethyl ether 
where containment prevents the release 
of methyl chlo1·omethyl ether into regu
lated areas, nonregulatcd areas. or the 
external environment. 

(5) "Decontamination" means the In
activation or methyl chloromethyl ether 
or Its safe disposal. 

(6) "Director" means the Director, Na
tional Institute for Occupational SafE>tY 
and Health, or any person directed by 
him or the Secretary of Health. Educa
tion. and Welfare to act for the Di.rector. 

(7) "Disposal" means the safe re
moval of methyl chloromethyl ethe1· from 
the work environment. 

1006(b)(1) 

(8) "Emergency" means an unforseen 
circumstance or set of circumstances re
sul tlnit In the relca.~e of methyl chloro
methyl ether which may result In expo
sure to or contact with methyl chloro
methyl ether. 

<9> "External environment" means any 
environment external to regnlated and 
nonregulated areas. 

'10> "Isolated system'' means a fully 
enclosed structure other than the vessel 
of containment of methyl chloromethyl 
ether. which Is impervious to the passage 
of methyl chloromethyl ether, and 
which would prevent the entry of methyl 
chloromethyl ether Into regulated areas, 
nonregulated areas. or the external en
vironment. should leakage or spillage 
from the vessel of containment occur. 

< 11 > "Laboratorv type hood" is a de
viC'e enC'IO$ed on three sides and the top 
and bottom. dcslgn-:d and maintained 
so as to draw air Inward at an average 
linear fn.ce velocity of 150 feet per minute 
with a minimum of 125 feet per minute; 
designed, ccnstructed, and maintained in 
such a way that an operation Involving 
methyl chloromethyl ether within the 
hood does not require the Insertion of 
any portion of any employees· body other 
than his hands and arms. 

<121 .. Nonregl!lated area" means any 
area under the control of the employer 
where entry and exit ls neither restricted 
nor controlled. 

<13) "Open-vessel system" mean 1 

operation Involving methyl chlorom I 
ether in an open vessel. which is n 1 
an isolated system. a laboratory 
hood. nor in any other system aft'o1 r 
equivalent protection against the • r 
of methyl chloromethyl ether into 1 , 
lated are-as, nonreg11lated areas, 01 I 
external environment. 

<1 4) "Protective clothing" rr ., 
clothing designed to protect an emp t 
against contact with or expasur >
methyl chloromethyl ether. 

<151 "Regulated area" means an 1 

where entry and exit Is restricted I 
controlled. 

• 
<cl Requirements for areas contai ' 

methvl chloromethyl ether. A regul 
area shall be estnr.llshed by an empl · 
where methyl chloromethyl ether is n 
ufactured. proces5E>d, used. repackf 
released. handled or stored. All 
nrea!\ shall be C'Ontrolled in accord ' 
witt. tt:e requirements for the folio• · 
category or categories describing the 
eration involved: 1 l l l solated s11st 
Employees working with methyl chl 
methyl et.her witliin an isolated sys 
such as a "glove box" sha11 wash t 
hands ar.d arms upon completion ot 
assigned task and lJefore engagin1 
other activities not ~oclated with 
Isolated ~vstem. 
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21 Closed system operation. Within 
•ulnted areas where methyl chloro
th:;I ether is ~Lored in sealed contain
. or contnined in a close<:1 system, in
dml? piping systems. with any sa..'Tlple 
rt or openings closed while methyl 
lmoniethvl ether is contained within. 
C('<.5 <;hnll be restricted to authorized 
1plO\'fl'~ only; 
, 31 - Open vessel syste1n cn,erations. 
>en ve~c;el system ooeratlons as defined 

CONTROL 

(Iii) Be required to shower upon re
moving the protective garments and 
hood . 
[§1910.1006(c)(6) revoked at 
41 F.R. 35184, August 20, 
1976.] 

(d) General regulated area requirements.
(1)-Revoked 

<ll> Any equipment, material, or other 
Item taken Into or removed from a regu
lated area shall be done so In a manner 
that does not cause contamination in 
nonregulated areas or the external en
vironment. 

<iii) Decontamination procedures shall 
be established and implemented to re
move methyl chloromethyl ether from 
the surfaces of materials. equip1nent and 
the decontamination facility. 

l·-ninni•anh lb> n 31 of this section are <2) Emergencies. In an emergency, n., ., immediate measures including, but not <e> Signs, information and training-
ohibitcd. limited .o, the requirements of subdivi- (1) Signs. (il Entrances to regulated 
141 T1an.~fer Jro1n a closed -~ysteni, sions (i), <ii>, <iii>, <iv>, and <v> of this areas shall be pcsted \\1th signs bearing 
nrr1ing or discharging pcint operations, subparagraph shall be implemented. <D the legend: 
otherwise opening a closed sy5 le7n. In The potentially affected area shall be CANCER-SUSPECT AGENT 
nations involving "laboratory type evacuated as soon as the emergency has AUTHORIZED PERSONNEL ONLY 
"<I~." or In locations where methyl been determined. 

H d dltl ted by <U> Entrances to regulated areas con-• loromethyl ether is contained in an <ii> azar ous con ons crea " h 11 b 11ml ted d taining operations covered in paragraph a herwl.<P "closed system," bu• Is trans- the emergency s a e e na an ~ ff d h 11 bed <c> <5> of this section shall be posted 
r,'l'd, charged. or dis' charooed into other the potentially a ecte area s a e- . . b th 1 d contaminated prior to the resumption of with signs earing e egen : 
)finally closed container.., the provi- normal operations. CANCER-SUSPECT AGENT EXPOSED IN THIS 
ms of this subparagraph shall apply. (iii) Special medical surveillance by a AREA IMPERVIOUS SUIT INCLUDING 
1 ,\ccess shall be restricted to e.uth0r- physician shall be insUtuted within 24 GLOVES, BOOTS, AND AIR-SUPPLIED HOOD 
ed employees only; hours for employees present •~ the po- R T ALL Tx~Es AUTH Rxz~o 
(11) Each ono-tlon shall be provided ~.. PEERQSUOINRNEOEL AONLY m O <, • .. ~... tentlally affected area at the time of the 

1 llh continuous local exhaust ventlla- emergency. A rePort of the medical sur-
~ :in so that a.Ir movement is always from veUlance and anY treatment shall be <Iii) Appropriate signs and instruc

!:.it ·dlnary work areas to the operation. Ex- Included in the incident report, in ac- I.ions shall be posted at the entrance to, 
111St air shall not be discharged to reg- cordance with paragraph (f) <2> of this and exit from, regulated areas. Informing 
ated areas, nonregulated areas or the section. employees of the procedures that must be 
,ternal environment unless decontam- <iv> Where an employee has a known followed in entering and leaving a regu
iat.ed. clean makeup air shall be intro- contact with methyl chloromethYl ether, lated are11.. 

'' 1ced In sufficient volume to maintain such employee shall be required to (2) Container co11tents identification. 
1e correct operation of the local exhaust shower as soon as possible, unless con- -(I) Containers of methyl chloromethyl 
st.em. traindicated by physical injuries. ether and containers required under 
HU> Employees shall be provided with, <v> An Incident repart on the emer- paragraphs <c> <4> <v> and cc> <6> <vii> 

1d required to wear, clean, full bOdY gency shall be reported as provided in <b1. and re> <6> lviii > <b> of this section 
rot.ective clothing <smocks, coveralls, or paragraph (f) (2) of this section. which arc accessible only-to. and handled 
,ng-sleeved shirt and pants>. and gloves only by, authorized employees. or by 
rlor to entering the regulated area. <3) Hygiene facilities and practites. other employees trained in accordance 

'iv> Employees engaged in methyl <1> storage or consumption of food, stor• with subparagaph <51 of this para
hloromethyl ether handling operations age or use of containers of beverages, graph, may hnve contents Identification 
nail be provided with and required to storage or application of cosme~lcs, limited to a generic or proprietary name. 
ear and use a full-face, supplied air smoking, storage of smoking materials, or other proprietary identification, of 
•spirator of the continuous flow or tobacco products or other products for the carcinogen and percent. 
ressure-demand type, in accordance chewing, or the chewing of such prod· 1111 Containers of methyl chit)romethyl 
•ith § 1910.134. · ucts, are prohibited in regulated areas. ether and containers required under 

<v> Prior to each exit from a regulated, Cil) Where employees wear protective paragraphs <cl 141 cv1. (c> <6l (vii' <b>. 
J"ll, employees shall be required to re- clothing and equipment clean change and <c> <6> 1viii> <bl of this section which 
1ove and leave protective clothing and rooms shall be provided, in accordance are accessible to. or handled by em
QU!pment at the point of exit and at the with § 1910.141 <e>. for the number of ployees other than authorized employees 
J.\t exit of the day, to place used cloth- such employees required to change or employees trained in accordance with 
1g and equipment in impervious con- clothes. subparagraph c 51 of this paragraph shall 
alners at the point of exit for purposes <iii> Where toilets are In regulated have contents identification which In
f decontamination or disposal. The con- areas, such toilets shall be in a separate eludes the full chemical name and Chem
ents of such impervious containers shall room. ical Abstracts Service Registry number 
• ldentlfled, as required under para- <iv> . Where employees are required by as listed in paragraph <a> n > of this 
raphs Ce> <2>. <3>, and (4) of this this section to shower, rhower facilities section. 
~tlon. shall be prov!ded In accordance with (iii> Containers shnll have the warn-

<vl> Drinking fountains are prohibited § 1910.141 <d> <l) and (2) (ii) through ing words "CANCER-SUSPECT AGENT" 
, n the regulated area. (vii>. t 

<5> Maintenance and decontamination <v> Where employees are required by displayed immediately under or adjacen 
·ctlvlties. In cleanup of leaks or spills, this section to showed, showed facilities to the contents identification. 
nalntenance or repair operations on shall be provided in accordance with Civ> Containers which have methyl 
:ontaminated systems or equipment, or § 1910.141 <d> (3). chloromethyl ether contents with cor-
uiy operations Involving work in an area rosive or irritating properties ~hall have 
Nhere direct contact with methyl chloro- label statements warning of i.uch haz-
nethyl ether could result, each author- (4) Contamination control. <I> Regu- ards: noting, if appropriate._ particularly 
1ed employee entering that area shall: lated areas, except for outdoor systems, sensitive or affected portions of the 

11> Be provided with and required to shall be maintained under pressure nega- body, , 
wear clean, impervious garments. includ- tlve with respect to nonregulated areas. <3 1 Lettermg. Lettering on signs and 
Ing gloves. boots and continuous-air sup- - Local exhaust ventilation may be used instructions required by subparagraph 
Lllled hood in accordance with § 1910.134. to satisfy this reqUirement. Clean < l l of this paragraph shall be o. minimum 

<ii> Be decontaminated before remov- makeup air in equal volume shall replace letter height of 2 inches. Labels on con-
Ing the protective garments and hood; . air removed. tainers required under this section shall 

1006(e)(3) 
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not be less than 1/2 the size of the largest 
lettering on the package, and not less 
than 8 Point type in any instance: Pro
vided, That no such required Jetteri:'lg 
need be more than 1 inch In height. 

<41 Prohibited statements. No state
ment shall appear on or near any re
qUired sign, label, or instruction which 
contradicts or detracts from the effect of 
any required warning, information or 
inst:·uction. 

( 5, Training and indoctrination. <i l 
Each employee prior to being authorized 
to enter a regulated area, shall receive a 
training and indoct1ination program.in
cluding. but not necessari]y limited to: 
<a, The natw-e of the carcinogenic haz
ards of methyl chloromethy! ether. in• 
eluding local and systemic toxicity: 

<b> The specific nature of the opera
tion involving methyl chloromethyl ether 
which could result in exposw-e; 

, c I The purpose for and appl!oation 
of the medical surveillance program, !n
clud1ng, as appropriate, methods of self
examination: 

Id I The purpose for and application of 
decont?minatlon practices and purposes; 

1 el The purpose for and significance 
of emergency practices and procedures: 

1/ 1 The employee·s specific role in 
emergency procedures: 

< Q l Specific Information to :> id the 
employee in recognition and evaluation 
of conditions and situations which may 
result in the release of methyl chloro
methyl ether; 

'h l The purpose for and application 
of specific first aid p1-Jcedure5 and prac
tices: 

1 il A review of this section at the em
ployee's first train!ng 11nd indoctrination 
program and annu;,lly thereafter. 

<ii l Specific emergency procedures 
shall be prescri\:led. r.:vi posted, 11nd em
ployees. 1-hall be familiarized "ith their 
terms. ;,nct rehc?rsed in ~heir application. 

<i!!) All materi11l~ rElating to the pro
gram shall be provided upon request to 
authorized represE-ntatlves of the As
sistant Secretary and the Directo1·. 

<fl Rcports-<l> Operations. Not 
later than March J. 1974, the information 
required in subdivisions <i). <U>. <iii), 
and < iv I of this subpcragraph shall be 
reported in writing to the nearest OSHA 
Area Director. Any changes in such In
formation shall be similarly reported in 
writing within 15 calendar days of such 
change. <i I A brief description e.nd in
plant location of the area<s> regulated 
ann the address of each regulated area; 

<1il The name<s> and other Identify
ing information as to the presence of 
methyl chloromethyl ether ln each regu
lated area; 

<iii> The number of employees in each 
regulated area, during normal operations 
including maintenance act:vltles and 

<iv> The manner in which methyl 
chloromethyl ether is present in each 
regulated area; e.g. whether it ls manu
factured. processed, used. repackaged, 
released, stored, or otherwise handled. 

1006(e)(4) 

<2 > Incidents. L1.cldents which result 
in the release of methyl chloromethyl 
ether into any area where employees may 
be potentially exposed shall be reported 
in accordance with this subparagraph. 
'<i> A report of the occurrence of the inci
dent and the facts obtainable at that 
time Including a report on any medical 
treatment of affected employees shall be 
made within 24 hours to the nearest 
OSHA Area Director. 

<lil A written report shall be filed with 
the nearest OSHA Area Director within 
15 calendar days thereafter and shal! in
clude: <al A specification of the amount 
of material released, the amount of time 
involved, and a:i explanation of the pro
cedure used in determining this figure; 

!bJ A description of the area involved, 
and the extent of known and possible 
employee expcsure and area contamina
tion. and 

< c I A report of any medical treatment 
of affected employees. and any medical 
surveillance program Implemented; and 

<d> An analysis of the circumstances 
of the Incident, and measures taken or to 
be taken, with specific con1pletion dates, 
to avoid further similar releases. 

Cg> Medical surveillance. At no cost 
to the employee, a program of medical 
surveillance shall be established and im
plemented for employees considered for 
assignment to enter regulated areas, and 
for authorized employees. <ll Examina
tions. <il Before an employee is assigned 
to enter a regu1atcct area, a preassign
ment physical examination by a physi
cian Shall be pro,•ic!ed. The examination 
shall include the personal history of the 
employee, family anu occupational back
ground. Including genetic and environ
mental factors. 

<U I Authorized employees shall be pro
vided periodic physical examinations, not 
less often than annually, following the 
preasslgn1nent examination. 

<i!il In all physical examinations, the 
examining physician shall consider 
whether there exist conditions of 1n
crea5ed risk. including reduced immuno
logical competence, those undergoing 
treatment with steroids or cytotoxic 
agents, pregnancy and cigarette smok
ing. 

(iii> Any physician who cond 1 
medical examination required b 11111 
paragraph shall furnish to t..he em _, 
a statement of the employee's su • 
tty tor employment in the s • 
exposure. 

§ 1910.1007 3,3'-Dichlorobcnzidin _. 
its sall6) . 

ca> Scope and application. 0 Ill 
section applies to any area in whlc 
D1chlorobenzldlne <or it.6 salt.5>, C 111· 
cal Abstracts Service Registry N lllr 
91941 is manufactured, process&• 
packaged. released, handled, or : !Id 
but shall not apply to transshlpm , 
sealed containers except for the la 1111 
requlrement.5 under paragraphs C, 
(3 l , and < 4) of this section. 

<21 This secUon shall ne,t ap 
solid or liquid mixtures containir • 
than 1 percent by weight or volu 
3.3' -Dichlorobenzidine <or Its salts 

<bl Definitions. For the purpo 
this section: <D "Absolute filter" lllf 
capable of retaining 99.97 percent I a 
mono disperse aerosol of 0.3 µm par • 

<2> "Authorized employee" mea • 
employee whose duties require him llr 
in the regulated area and who h~ 9t 
specifically assigned by the emplO) 

<3> "Clean change room" mer • 
room where employees put on 
clothing and/or protective equipmi fl 
an environment free of 3,3' -Diel 
benzldlne <or its salts>. The clean cl • 
room shall be contiguous to and l'ft 
an entry from a shower room, whe hf 
shower room facilities are otherwl! •· 
quired In this section. 

<4> "Closed system" means an o 1' 
tion Involving 3,3' -Dichlorobenzldlr . 
its salts> where containment pre If.I 
the release of 3,3'-Dichlorobenzidlr 
Its salts> into regulated areas, non u 
lated areas. or the external envlroru • 

<5> "Decontamination" means tt n
activation of 3,3' -Dlchlorobenzid11 or 
its st.fe disposal. 

<61 "Director" means the Directo1 &· 
tional Institute for Occupational S ~ · 
and Health, or any person direct< b 
him or the Secretary of Health, E< •
tion. and Welfare to act for the Dir< JI' 

<7, "Disposal" means the safe re,,. 
al of 3 .3' -Dlchlorobcnzidine < or its ~ • 
from the work environment. 

<2> Records. <i > Employers of employ- (8) "Emergency" means an unfor1 ell 
ees examined pursuant to this paragraph circumstance or set of clrcwnstflncE t
shall cause to be maintained complete suiting in the release of 3,3' -Dich <>· 
and accurate records of all such medical benzldine <or its saits) which may 1 111 

examinations. Records shall be maln- In exposure to or contact with I' 
talnecl for the duration of the employee's Dichlorobenzidine Cor Its salts>. 
employment. Upon termination of the <9> "External environment" rr Bf 
employee's employment. including retire- any environment external to regu. id 
ment or death, or in the event that the and nonregulated areas. 
employer ceases business without a sue- (10) "Isolated system" means a If 
cessor, records, or notarized true copies enclosed structure other than the v ,el 
thereof, shall be forwarded by registered of containment. of 3,3' -Dlchlorobl :I
mai! to the Director. dine <or it.5 salts). which is imper 111' 

Clil Records required by this para- to the passage of 3,3' -Dlchlorobenz :sr 
graph shall be provided upon request to <or its salts> and which would pr< nt 
authorized representatives of the Assist- • the entry of 3,3' -Dichlorobenzidln< Df 
ant Secretary or the Director; and upon Its salts> into regulated areas, nor 1-
req1,1est of an employee or former em- ulated a reas, or the external env1 l• 
·ployee. to a physician designated by the ment. should leakage or spillage fron It 
employee or to a new employer. vessel of containment occur. 
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11, "Laboratory type hood" ls a device 
nd05ed on three sides and the top and 
otlom, designed and maintained so as 

;I o draw air Inward at an average linear 
ace velocl\y of 150 feet. per minute with 

';1 minimum of 125 feet per minute ; de-
111\ed. constructed. and ml\intalned In 
uch a way that an operation lnvol'vlng 

charged Into other normally closed con- limited to. the requirements of subdl
tainers, the provisions of this subpara- visions (1 >. <111. lilt 1, '1vl, and <v> of this 
graph shall apply. <1> Access shall be subparagraph shall be Implemented. <il 
restricted to authorized employees only; The J>Qtentially affected area sh all be 

<U> Ea.ch operation $all be provided evacuated as soon as the emergent'y has 
with continuous local exhaust ventUa- been det.crmlned 

" 3'-Dlchlorobenzldine <or Its satts> 
rithin the hood does not reqUlre the ln
enlon of any portion of any employets' 
!Ody other than his lmnds and arm.,. 

t.!I 112> "Nonregulated area" means any 
111 -ea under Lhe control of the employer 

lw-rt entry and exit Is netther restrlcled 
rcontrolled 

·!ii US> "Open-ve~el system" means an 
>eratlon involving 3,3' -Dichlorobenzl
ne <or lt.s salts> In an open vessel, 
h1ch lo; not In an Isolated system, a lab
-atory type hood, nor In any other sys-

• 'ffl illfordlng f'QUlvalent protecllon 
iralnst the entry of 3,3' -Dichloroben
dine <or Its salts> into regulated areas, 
onrtgulated area::, or the external en
lru,IJJlent. 

~ 
Ut1 ''Protective clothing" means 

. othlng designed to protect an employee .. 

. iralnst contact with or el.P0$Ure to 3,3' -
tchlorobenzidine <or Its salts). 
us, ''Regulated area" means an area 

b!re entry and exit Is restricted and 
:mtrolled 

, 1c1 Requirenienta for aretl$ contain-
~ ID 3.3'-Dichlorobcn'!!dine <or its &altsl 

regulated area shall be established by 
n employer where 3.3' -Dlchlorobenzi

id ~ lne (or Its salts) ls manufactured. proc-
~ !Std. used, repackaged, released, han

led or stored. All such areas shall be 
ntrolled In accordance with the re

. t;!I lllrements for the following category 

a r categories describing the operation 
1volved · Cl ) I solated iy,tems. Employ
es \\Orkin~ with 3 3 -Dlchlorobenzldlne 

OL-1 or Its salts, within an isolated system. 
;cf Uth a., a "glove box" shall wash their 
· lht .ands and arms upon completion of the 

&lgned task and before engaging in 
lher activities not associated with the 

1a l()lated system 
1 ~ 21 Closed -s11stem operation·. Within 
~:id erulattd area~ wlu:r' 3.:::· -Dlchlorobe:1-
!1 1dine <or lts salts> is stored in sealed 
~ Ol\talners. or contained in a closed sys
rt:I em. Including plplng systems, with any 

ts llrnJ)le ports or openings closed while 
l J· -Dlch!orobenzid,ne < or its salts) is 

rortll ontatned within : <I> Access shall be 
~ cstrtcted to authorized employees only; 
I l!. Iii I F.mploycel> shall te required to 
11 AJ V&$h hands, foream\s, face and neck 
Ill l 1p0n each exit from the regulated areas. 

'lose to the point of exit and before 
_:;f 'llgagtng in other activities. 

efli1' <3> Open vessel system operations_ 
lpen vessel system operations as defined 

, •j n Pata&Taph (bl (13> of this section are 
1t ,,- >rohlblted. 
~ CU Transfer from a closed system, 
,~)i ·harofng or d ischarging point operatfons, e:; " otherwise opening a cloied sy&tem . In 
.-·: 111erat1ons involving "la.boratory type 

~ . !IOOds,'" or in locations where 3,3' -Di
..;., -hJorobenzldine <or its salts) ls con
en1JI .atned in an otherwise ''closed system," 
!to'! lUl is transferred, charged, or dls-

tlon so that air movement ls always from 1111 Hazardous conditions created by 
ordinary work e.reas lo the operation. the emergency 1;hall be eliminated and 
Exhaust air shall not be discharged to the potentially affected area shall be 
regulated areas, nonregulated areas nr det'ontamlnated pnor to the resumption 
the external environment. unless decon- of normal operations 
taminat.ed. Clean makeup air shall be 1 1111 Special medical surveillance by a 
introduced in sufficient volwne to main- phyrlclan shall be instituted within 24 
tain the correct operation o! the local hours for employees present in the po
exhaust system l<'ntially affected area at the time of the 

1 Iii, Employees shall be provided with. emergency A report of the medical sur
and required to wear, c;ean. full body ve1llance and any treatment shall be In
protective clothln1r <smocks. coveralls. or eluded In the incident report. in accord
long-sleeved shirt and pants>. shoe cov- ant'e wllh pa,agraph <Ci <2 1 of this 
en. and gloves prior to entering the reg- section 
uJated area. Hv i Where ar employee has a known 

, Iv, Employees engaged 1n 3,3 -DI- cont.Act with 3.3 -Dlchlorobenzldlne <or 
chlorobenzidlne <or Its salts> handling Its salts>, such employee shall be re
operations shall be provided with and quired to shower as soon as pos.slble, un-
1·eqUired to wear and use a half-face less contraindicated by physical Injuries. 
filter-type respirator for dusts. mists. 1v1 An lnrldent rePort on I.he emer
and fumes. In accordance with I 1910 134 gency shall be reported a.s provided In 
A respirator affording h igher levels of paragraph (J) (21 of this section . 
protection may be substituted. <3) Hyoiene facflltiei a-nd practicei. 

< v > Pnor to each e,cit from a regu- < i I Storage or consumption of food. stor
lated area, employees shall be required age or use of container.! of beverages, 
to remove and leave protective clothin g stor age or appUcatlon of coametlcs, 
and ~ulpment at the point of edt and smoking, storage of smolth.g materials, 
at the last exit of the day, to place used tobacco products or other product., for 
clothing and equipment In Impervious chewing, or the chewing of such prod
containers at the point of exit for pur- ucts, are prohibited In regulated areas. 
PoSCS of decontamination or disposal 111 > Where emplol'ees are reqwred by 
The contents of such impervious con- this section to wash. washing facilities 
toiners shall be Identified. a.s required shall be provided In accordance with 
under paragraphs <e1 •2>, <3>. and <4> § 1910 141<dH\I Md 12H1i > through 
of this section. <viiJ . 

<vll Employees shaU be required to <htl Where employee~ are required by 
wa.~h hands, forearms, face and neck on this section to i;hower. shower facilities 
each exit from the regulated area. close shall be provided In act'ordance with 
to the point of exit. and before enfaginR' § 1910 141 1d > <3 1 

In other activities. <lvl Where employees wear _p rotect.Ive 
1v1D Employees shall be rc.-iulred to clothing and equipment clean change 

shower after the la.st exit of the day rooms shall be provided, In accordance 
<viii) Drinking fountains are prohlb- with t 1910141 <el, for the number of 

lted In the regulated area. such employees required to change 
151 Maintenance and decontamina- clothes. 

tlon activities_ In cleanup of leaks or <vl Where toilets are In regulated 
spills. maintenance or repair operations areas, such totlets shall be In a separate 
on contaminated systems or equipment. room. 
or anv operations Involving work In an 141 Contamination control. 1 i > Regu
area where direct contact with 3.3' -DI- lated a reas. except for outdoor systems. 
chlorobenzidlne <or Its saltsl could re- ~all be maintained under pressure nega
sult, each authorized employee enterin11 Uve wilh respect to nonregulated areas. 
that area sh all: <D Be provided with and Local exhaust ventilation may be used 
required to wear clean. impervious gar- to satisfy this requirement Clean make
ments. including glo•:es. boots and con- up ai r In equal volume shall replace air 
tlnuous-air supplied hood 1:1 accordance removed 
with § 1910.134_ iii I Any equipment. male1•ial. or other 

(II) Be decont.nmiJUll.ed beCore remo,1ng item taken into or removed from a rei:u-
the protective gannenu and hood : lated area shall be done so In a manner 

(Ill) Be required to shower upon removing that does not cause contamination In 
the protective garments Md hood. nonregulated area.s or the external 

[§1910 ; 1007 ( c) ( 6) revoked at environment. 

41 F R 35184 Au ust 20 <1h 1 Decontamination i>rocedure~shall 
• • , g ' be established and Implemented to lC -

1976 . J move 3,3'-O1chlorobentidme <or its 
. salts> from the surfaces of materials . 

(d) General regulated area requiremems.- equipment and the decontamination 
(!)-Revoked !aclltty 

<2> Emergencies. In an emergency, im- <Iv> Dry sweeping and dry mopping 
mediate measure:. Including, but not are prohibited 

1007(d)(4) 
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le> Signs, information and training.
< ll Sigm. , I) Entrances to regulated 
areas shall be posted with signs bearing 
the legend : 

CANCER-SUSPECT AGENT-

A UTHORlZED PERSONNEL ONL Y 

<ii > Entrances to regulated areas con
taining operations covered In paragraph 
<cl C5J of this section shall be posted with 
signs bearing the legend: 

CANCER-SUSPECT AGENT EXPOSED IN THIS 
AREA IMPERVIOUS SUIT INCLUDING 
GLOVES, BOOTS, AND AIR-SUPPLIED HOOD 
REQUIRED AT ALL TlMES A UTHO II IZED 
PERSONNEL ONL Y 

CiliJ Appropriate signs and instruc
tions shall be posted at the entrance to 
and exit from. regulated areas. informing 
employees of the procedl+J'es that must be 
followed in entering and leaving a regu
lated area. 

<2> Container contents identification. 
Ci> Containers of 3,3' -Dichlorobenzidine 
<or its salts) and containers required 
under paragraphs cc> <4> Cv> and lc> C6) 
Cvlf> <b>. and cc> <6> <vtii > Cb> of this sec
tion which are accessible only to, and 
handled only by. authorized employees. 
or by other employees trained in accord
ance with subparagraph <5 > of this para
graph , may have contents identification 
limited to a generic or proprietary name, 
or other proprietary identification. of the 
carcinogen and percent. 

, ii I Containers of 3,3' -Dichlorobenzi
dine <or its salts> and containers re
quired under paragraphs <c > <4> cv >. <c l 
<61Cvii >C bl, and <c >< 6)( vii l)Cb) of this 
section \\ ~ ch are accessible to. or han
dled by employees other than authori1.ed 
employees or employees trained m ac
cordance with subparagraph , 5 1 of this 
paragraph shall have contents identifi
cation which includes the full chemical 
name and Chemical Abstracts Service 
Registry number as listed in paragraph 
(al <I> of this section. 

<iii) Containers shall have the warn
ing words "CANCER-Sl~SPECT AGENT'' 
displayed Immediately under or adjacent 
to the contents Identification. 

<ivl Containers which have 3,3' -Di-· 
chlorobenzld1ne <or its salts> contents 
with corrosive or Irritating properties 
shall have label statements warning of 
such hazards, noting, 1! appropriate, par
ticularly sensitive or l\l!ected portions of 
the body. 

<3> Lettering. Lettering on signs and 
instructions required by subparagraph 
cl l of this paragraph shall be a mini
mum letter height of 2 inches. Labels on 
containers required under this section 
shall not be less than ½ the size of the 
largest lettering on the package, and not 
less than 8 point type in any instance : 
Provided, That no such required lettering 
need be more than 1 Inch l'l height. 

<4> Prohibited statements. No state
ment shall appear on or near any re
quired sign, label, or instruction which 
contradicts or detracts from the effect 
of any required warning, information or 
instruction. 

1007(e)(l) 

<5> Training and i7¥loctrination. Ci> shall be made within 24 hours the 
Each employee prior to being authorized nearest OSHA Area Director. 
to enter a regulated area, shall receive a <ii) A written report shall b ll 
training and indoctrination program with the nearest OSHA Area I: a&o 
including, but not-necessarily limited to: within 15 calendar days thereaft en 
<a> The nature of the carcinogenic haz- shall include: <a> A specification 
ards of 3.3' -Dichlorobenzidene <or its amount of material released, the E • 
salts>. including local and systemic of time involved, and an explanar • 
toxicity; the procedure used in detenninJ.J lb 

<b> The specific nature of the opera- . figure; 
tion involving 3,3'-Dichlorobenzidine <or <b> A description of the area in -.1 
its salts> which could result in exposure; and the extent of known and , ltlle • 

<c> The purpose for and appllcatlon of employee exposure and area cont, Ila· 
the medical surveillance program, In- tion, and 
eluding, as appropriate, methods of self- Cc> A report of any medical eat 
examination; ment of affected employees, an an 

Cd> The purpose for and application medical surveillance program pile 
of decontamination practices and pur- mented; and 
poses; <d> An analysis of the clrcuiru.'a 

<e> The purpose for and significance of the incident, and measures ta I o 
of emergency practices and procedures; to be taken, with specific comJ. llor. 

<I> The employee's specific role 1n dates, to avoid further similar releE a. 
emergency procedures; · 

(g) Specific information to aid the em- Cg> Medical surveillance, At no c. tJ'I 
ployee in recognition and evaluation of the employee, a program of medic., Ill" 
conditions and situations which may re- veillance shall be established an On· 
sult 1rt the release of 3,3'-Dichlorobenzi- plemented for employees consldeI or 
dine <or Its salts) : assignment to enter regulated aref Ill 

(h) The purpose for and application- for author17.ed employees. 
of specific first aid procedures and prac-
tices; <I> Examinations. <1> Before a an 

(0 A review of this section at the em- ployee 1s assigned to enter a reg t,le(:I 
ployee's first training and indoctrination area, a preasslgnment physical 11111 
program and annually thereafter. !nation by a physician shall be pre llerl 

CU> Specific emergency procedures The examination shall Include th ,er 
shall be pre3Crlbed, and posted, and em- · sonal history of the employee, fami 111d 
ployees, shall be famillarlzed with their occupational background, inc lbig 
terms, and rehearsed in their application. genetic and envtroiilDental factors 

(ill) All materials relating to the pro- CU> Authorized employees shi be 
gram shall be provided upon request to provided periodic physical exarnJn1 Kl! 
authorized representatives of the Assist- not less often than annually, foli "'1 
ant Secretary and the Director. the preassignment examination. 

Cf> Reports-Cl> Operations. Not <W> In all physical examination U1 
later than March 1, 197~. the informa- examining physician shall c<> Cler 
tlon required in subdivisions (1). (U). whether there exist conditions 1 111 
(lit). and <Iv> of this subparagraph shall creased risk, 1Dclud1ng reduced i lltl 
be reported in writing to the nearest nolog1ca.l competence, those unde1 trir 
OSHA Area Director. Any changes !n treatment with steroids of cyt, sic 
such information shall be simllar]y re- ager.ts, pregnancy and cigarette : *· 
Ported in writing within 15 calendar lng. 
days of such change. (1) A brief descrlP-
tlon and in-plant location of the area<s> <2> Records. en Employers of err o,·. 
regulated and the addrees of each regu- ees examined pursuant to th.is para 1pt 
lated area; shall cause to be maintained cone• -

(U) The name<s> and other Identify- . and accurate records of all such m & 

1ng information ~ to tlie presence of examinations. Records shall be I lri· 
tained for the duration of the empl ll'', 

3,3' -Dichlorobenzidine <or its salts> in employment. Upon tenrunatlon o ~e 
each regulated area; employee's employment. includ1ru re

<UD The number of employees in each tlrement or death, or ln the event ial 
regulated area, during normal operations the employer ceases business with l •' 
including maintenance activities and successor, records. or notarized truE JP· 

Uv> The manner in which 3,3'-DI- ies thereof, shall be forwarded by ii· 
chlorobenztdine (or Its salts) is present tered mail to the Director. 
In each regulated area; e.g. whether It ts (Ii> Records required by thfs ts· 
manufactured, processed, used, repack- graph shall be provided upon requ, to 
aged, released, stored, or otherwise han- authorized representatives of the A 1t• 
dled. ant Secretary or the Director; and .o· 

(2) Incidents. Incidents which result request of an employee or former Ill· 
in the release of 3,3' -Dichlorobenzidine ployee, to a physician designated b .h · 
(or Its salts> into any area where em- employee or to a new employer. 
ployees may be potentially expased shall · (iii> Any physician who condu 
be reported in accordance with this sub- medical examination required by 21', 
paragraph. <i> A report of the occurrence paragraph shall furnish to the emp /fr 
of the Incident and the facts obtainable a statement of the employee's suit 0 
at that time including a repart on any ity !or employment In the sp ft, 
medical treatment of affected employees exposure. 
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n 1910.1008 bis-ChloromNhyl etht>r. 
1al Scope and application. Cl> This 

~ rel.Ion applies to a'ny area in which bis
al rhloromethYI ether, Chemical Abstracts 

" rvtce Registry Number 542881 is manu
on, r tured. processed, repackaged, released, 
,e8! hl\tldled. or stored. but shall not apply to 
iu., transshipment in sealed containers, ex-
, cept for the labeling requirements under 
. pQragraphs Ce) (2), (3), and C4l of this 
m, section. 
Ii, 121 TIils section shall not apply to solid 
,nli.J or liquid mixtures containing less than 

l O I percent by weight or volume of bis
:al t chloromet.hyl ether. 
and lbl Definitions. For the purposes of 
n I this section: O> "Absolute filter" 1s one 

capable of retalning 99.97 percent of a 
id mono disperse aerosol of 0.3 µm 
lafl l)lrttcles. 

om~ <~, ··Authorized employee" means an 
elm employee whose duties require h1m to be 

In the regulated area and who has been 
noCII ~lftcally assigned by the employer. 
dlcal 1JJ "Clean change room" means a room 
and where employees put on clean clothing 

tdezi and/or protective equipment In an en
vtronment free of bis-chloromethyl 
ether. The clean change room shall be 
conUguous to and have an entry from a 

:_~ &bower room, when the shower room 
rq"' facWtles are otherwise required 1n this 
:al !!I aection. 
Prof ru "'Closed system" means an opera

i Ill~ Uon involving bis-chloromethyl ether 
auul where containment prevents t.he release 
lncll of bis-chloromethyl ether into regulated 

ton. areas, nonregulated areas, or the exter
shal na1 environment. 

llllll8' <SI "Decontamination·• means the ln
follg ttt1vation of bis-chloromethyl ether or 

L i Its safe disposal. 
1~ 161 "'Director'' means the Director. 

CIIII Hational Institute for Occupational 
: ~ Safety and Health, or any person directed 

I
d~ by him or the Secretary of Health, Edu

nefll! ca~lon. and Welfare to act for the 
ttt SI !>lrector. 

<7> "Disposal" means the safe removal 
>I bis-chloromethyl ether from the work 
tnVironment. 

If em ~ l8J ''Emergency" means an unforeseen 

such a wo.y that an operation involv!n~ 
bis-chloromethyl ether within the hood 
does not require the insertion of any por
tion of any employees' body other than 
his hands and arms. 

< 12) "Nonregulated area" m('ans anv 
area under the control of the employe·r 
where entry and exit is neither restricted 
nor controlled. 

(13 l "Open-vessel system" means an 
operation involving bis-chloromethyl 
ether in an open vessel, which Is not in 
an Isolated system. a laboratory type 
hood. nor In any other system affording 
equivalent protection li.ga.inst tl:e entry 
of bls-chloron1ethyl ether into regulated 
areas, nonregulated areas, or the external 
environment. 

(14) "Protective clothing'' means 
clothing designed to protect an employee 
against contact with or exPosure to bls
chloromethyl ether. 

l 15> "Regulated area"' mc;.(ns an area 
where entry and e~it 1s restrlrtecl and 
controlled. 

<cl Requirements for (lrca.~ co1;ta;11ing 
bis-chloromethyl ether. A regulated area 
shall be established by an employer where 
bis-chloromethyl ether is manufactured. 
processed, used. repackaged, released. 
hnndled or stored. All such areas shall !:>e 
controlled in accordance with the re
'lUirements for the follo,,·lng category or 
categori<.>s describing the opernti;;n in
volved: 11 > Isolatrd sy:stcms. En1i-l:>Yces 
working with bis-chloromethyl ether 
within an isolated system. such as ~ 
"glove box" shall wash their hands and 
arms upon co1nplction of the assigned 
task and before engaging in other acllv
i ties not associated with the isolated sys
tem. 

Clii) Employees shall be provided 
with. and required to wenr, clean, full 
body protective clothing <smocks, cov
eralls, or long-sleeved shirt and pants>. 
and gloves prior to entering the regu
lated area. 

<iv) Employees engaged in bis-chloro
methyl t'ther handling operations shall 
be provided with and required to wear 
and use a full-face. supplied air respirn
tor. of the continuous flow or presst:re
demand type, in acrord:- nce with 
§ 1910.134. 

< v> Ptior to e!\ch exit from a regu
lated area, employees shnll be required 
to remove and leave protective clothing 
and eqwpment at the point of exit nnd 
at the last exit of the day, to place u"cd 
clothing and equipment in imperviou:< 
containers at the point of exit for pur
poses of decontamination or di .. posal. The 
contents of such lmpcrviou" containers 
shall be tdentlfled, <>s reqnirPd undt'r 
paragraphs Ce> 121 , 131, :-ind I t I of this 
section. 
. <vi> Drinking fountains are prohibited 
1n the regulated area. 

15 1 .'Haintenance and drco,,tnmina
tio'I <'Ctivitics. In cleanup of leaks r,r 
:<pills, maintenance or repair operations 
on contaminated systems or equlpmt"nt.. 
or any operations involving work In .an 
area where direct. contact with bis
chloromethyl ether could result . earh au
thonzcd employee entering that area 
shall: <i I Be provided with ::ind required 
to wear clean. lmo<.>rvlous g:uments. in
cluding gloves. boots and continuous-air 
supplied hood In accord11nct' with 
~ 1910.134. • 

cii l Be decontaminated befort> remo,·
·ing the protective garments and hcod: 

1 iii> Be required to show·er upon re
moving the protective ga11nent.,; and 
hood. 
[§1910.1008(c)(6) revoked at 
41 F.R. 35184, August 20, 
1976.] 

<2l Closed syst <'m operation. Within 
regulated areas where bis-chloromethyl 
ether is stored in sealed containers. or 
contained in a clost"d system, including 
piping systems. with any sample ports or 
openings closed while bls-chloromethyl 
ether Is contained wilhin Access shall be 
restricted to authoriJ.ed employees only. 

<3) Open vessel system operations. (d) General regulated area requirements.-
Open vessel system operations as defined (!)-Revoked 
in parag,·aph <b> <13 1 of this section are <2> Emergencies. In an emergency, 

P circumstance or set of circumstances re-
COD1 suiting ln the release of bis-chloromethyl 

:h mel be 111 tt.her which may result In exposure to or 

prohibited. Immediate measures including, but not 
l4l Transfer from a closed system, limited to. the ~equirements of subdivi-

charginry or discharging point operations, sions <il • (II)• CtiD • (iv)• and (vl of this 
or otherwise opening a closed system. In subparagra~h shall be implemented. (1) 
operations involving "laboratory type The Potentially affected area shall be 
hoods" or 1n locations where bis- evacuated as soon as the emergency has 

imPl~ c.ontact with bis-chloromethyl ether. 
on 0£ !9\ "External environment" means 
udin( any environment external to regulated 
i,enl1 and nonregulated areas. 
ll'itlJij 110 > "Isolated system.. means a fully 

11nie'), enclosed structure other than the ves
l bY ii set or containment, of bis-chloromethyl 

! ether, which ts impervious to the passage 
' of, bis-chloromethyl ether and which :u would prevent the entry of bis-chloro

h a methyl ether Into regulated areas. non
: ~d regulated areas, or the external environ
,nner rnent, should leakage or spillage from 
ted b lhe vessel of containment occur. 
·er. 111 I "Laboratory type hood" Is a de-
ondudl l'lce enclosed on three sides and the top 

and bottom, designed and maintained so 
d bY b ~ to draw air inward at a:1 average llnenr 
i etDP lace velocity of 150 feet per minute with a 
5 sui; minimum of 125 feet per minute; de-
e 5 11ined, constructed, and maintained In 

chlor~methyl ether Is contained In an been determined. 
otherwise "closed system," but Is trans- Ci!) H~rdous conditions created by 
!erred. charged. or dH•charged into other the eme1gency shall be eliminated and 
no11nally closed containers. the provi- the potentially a!f ected area shall ~e de
slons of this subpar!lgraph shall apply. contaminated prior to the resumption of 
<il Access shall be rt'st1ictcd to author- normal ope~ations. 
ized employees only; Ciii) Special medical surveillance by a 

1 ii\ Eac-h operation shnll be pro,·lded physician shall be Instituted within 24 
with continuous locnl exhaust ventilation hours for employe~ present in the Po
so that air movem<.>nt is alwavs from tentlaUy affected area at the time of the 

. . . . ' . · . . emerg('Jlcy. A rePort of the medical sur-
01 dmni ~ work areas• to th~ opet ation. velliance and any treatment shall be 
:xhaust. air. shall no: be dH,cha~ged to Included In the incident rePort, 1n a.c-
1 egulnt.cd a1ens. non,cgulntcd n1eas or cordance with pa gra h (!) (2) f this 
the ext<.>rnnl environment unless decon- section ra P 

0 

tamlnnted. Clean mnk~up nir shnll be · 
Introduced in sufficient volume to main- <1vl Where an employee has a known 
tain the correct operation of the local contact with bis-choromethyl ether such 
exhalt:'it system. emploYee shall be required to shower as 

1008(d)(2) 
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soon as possible, Wlless contraindicated 
by physical injuries. 

<v> An incident report on thP ,,tner
gency shall be reported as prov!t.led in 
paragraph Cf> (2) of thls section. 

<3> H11(liene facilities and. practices. 
<1> Storage or consumption o! food, 
storagi! or use of containers of beverages, 
storage Of applkation or cosmetics, 
smoking, storage of smoking materials, 
tobacco products or other products for 
chewing, or the chewing of such prod
ucts, are prohibited in regulated areas. 

(ii> Where employees wear protective 
clothing and equipment clean change 
rooms shall be provided, in accordance 
with § 1910.141 <e>. for the number of 
such employees required to change 
clothes. 

<iii) Where toilets are in regulated 
areas. such toilets shall be in a separate 
room. 

<iv> Where employees are required by 
this section to wash, washing facilities 
shall be provided in accordance with 
§ 1910.14l (d ) ( 1) and (2 ) (ii) through 
(Vii). 

< v> Whe1·e employei!S are required by 
thls section to shower, shower facilities 
shall be provided in accordance with 
§ 1910.141 <d) <3>. 

C4) Contamination control. ( i) Regu
lated areas, except for outdoor systems. 
shall be maintained under pressure neg
ative with respect to nonregulated areas. 
Local exhaust ventilation may be used to 
satisfy this requirement. Clean makeup 
air in equal volume shall replace air 
r emoved. 

< ii> Any equipment. materlal, or other 
item taken into or removed from a reg
ulated area shall be done so in a manner 
that does not catbc contamination in 
nonregulated areas or the external 
environment. 

<111> Decontamination procedures shall 
be established and Implemented to re
move bis-chloromethyl ether from the 
surfaces of materials, equipment and the 
decontamination facility. 

(e) Signs, inform.ation and training.
Cl> Signs. <D Entrances to regulated 
areas shall be posted with signs bearing 
the legend: 

CANCER-5t7SPECT AGENT 

AUTHORJZEl) 'PERSONNEL ONLY 

<ii> Entrances to regulated areas con
taining operations covered in paragraph 
Cc) <5> or this section shall be posted 
with signs bearing the legend: 
CANCER-StJSPECT AGENT ExPOSED IN TRIS 

AREA illPERVIOtJS SUIT lNCLtJDING 
GLOVES, BOOTS, AND Am-StTPPLIED HOOD 
REQtJIR.ED AT ALL TIMES AUTHORIZED 
PERSONNEL ONLY 

Cili) Appropriate signs and instrue:
tions shall be posted at the entrance ~. 
and exit from, regulated areas, informing 
employees of the procedures that must be 
followed in entering and leaving a regu
lated area. 

<2> Container contents id.enfl/lca.tion. 
Ci> Containers of bis-chloroJnethyl ether 
and containers required under para
graphs (c ) ( 4) CV) and Cc) (6) Cvli) (b). 
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and <c> C6) ( viii) Cb) of this section which 
are accessible only to, and handled only 
by, authorized employei!S, or by other 
employees trained in accordance with 
subparagraph (5 > of this paragraph, may 
have contents Identification limited to a 
generic or proprietary name, or other 
proprietary identification, of the carcino
gen and percent. 

Cil> Containers of bis-chloromethyl 
ether and containers required under 
paragraphs <c> <4> <v>, <c> C6) Cvli> (b), 
and <c> (6) <viii> Cb> of this section which 
are accessible to. or handled by employ
ees other than authorized employei!S or 
employees trained in accordance with 

(h > The purpose for and appl!c 
of specfflc first aid procedures 
practices; 

<i> A review of this section at th, 
ployee's first tralnlng and indoctrin 
program and annually thereafter. 

<il> Specific emergency proce, 
shall be prescribed, and posted, anc. 
ployees, shall be familiarized wtt.h 
terms, and rehearsed in their ap1 
tlon. 

<ill> All materials relating to the 
gram shall be provided upon requ, 
authorized representatives of the A 
ant Secretary and the Director. 

subparagraph (5) of this paragraph shall f t • 
have contents identification which in- ( ) Reports-Cl) Operations. No "' 

than March 1, 1974, the inforn1at101 
eludes the full chemical name and Chem- quired in subdlvlsions <D. CU>. CUi> , • 
ical Abstracts Service Registry number <iv) of this subparagraph shall be 
as llsted in paragraph <a> <U of this Ported in writing to the nearest 0 
sec~!~n. . Area Director. Any changes in suet 

<ui> <:?ntamers shall have the wamln~ formation skall be similarly rePort£ 
words (?ANCE~-SUSPECT AGENT ·writing within 15 calendar days of 
displayed unmed1:3-te1Y_ under or adjacent change. Cl> A brief description ano • 
to !--'le contents iden~iticatlon. . plant location of the area(s) regul I,. 

Civ> Containers which i:iave bis-c1:1}oro- and the address of each regulated a 
methyl ether contents with corrosive or . 
irritating properties shall have label <ii> The name<s> and other Iden 
statements warning of such hazards. ing information as to the presence of 
noting, if appropriate, particularly sensi- chloromethyl ether 1n each reguJ • 

tive or atfected Portions of the body. ar~fJ, The number of employei!S In, 
(3) Lettering. Lettering on signs and regulated area. during normal operat • 

Instructions required by subparagraph including maintenance activities an 
Cl) of this paragraph shall be a mini- <iv) The manner in which bls-chl • 
mum letter height of 2 inches. Labels on methyl ether is present in eaeh regul I 
containers required under this sectton area; e.g. whether lt ls manutact-i. , 
shall not be less than ½ the size of the processed, used, repackaged, relea • 

stored. or otherwise handled. 
largest lettering on the package, and not <2> Incident,. Incidents which re 1 
less than 8 point type in any instance: 
Provided., That no such required letter- ln the release of bis-chlorometbyl e: • 
ing need be more than 1 inch in height. into any area where employees mai t 

potentially exposed sru:·· be reportei 1 
(4) Prohibited statements. No state- -accordance with this subparagraph. 

ment shall appear an or near any re- A report of the occurrence of the I: • 
qulred sign, label, or instruction which dent and the facts obtainable at I I 
contradicts or detracts from the effect time including a report on any mec I 
of any required warning information or treatment of affected employees shal t 
instruction. • made within 24 hours to the nea I 

OSHA Area Director. 
C5) Training a.nd indoctrination. (i) (11) A written report shall be filed, I 

Each employee prior to being authorized the nearest OSHA Area Director wi1 1 
to enter a regulated area, shall receive a 15 calendar days thereafter and s I 
training and indoctrination program in- include: , 
eluding, but not necessarily limited to: <a> A specification of the amoun 
<a.> The nature of the carcinogenic haz- material released, the amount of t 1 

ards of bis-chloromethyl ether, including involved, and an explanation of the J 
local and systemic tolliclty; cedure used 1n determining this figun 

(b> The specific nature- of the oper• <b> A description of the area invol• 
ation involving bischloromethyl ether and the extent of known and PoSS · 
which could result in exposure; employee exposure and area contami 

Cc> The purpose for and application tian, and 
of the mi:dical surveillance program, in- <c> A report of any medical treatm 
eluding, as appropriate, methods of self- of affected employees, and any med 
examl.natlon; . survelllance program Implemented; 1 

Cd) The purpose for and application Cd) An analysts of the clrcumstan 
of decontaminatlo:i practices and pur- of the Incident. and measures taken 
Poses; to be taken. wtth specific complefi' 

<e> The purpose for and slgnlflcance dates, to avoid further sl.milar relea., 
of emergency practices and procedures; (g) Medical sun:ielllancc. At no cos 

<!> The employee's specific role in the employee, a program or medical s 
emergency procedures; vetlance shall be established and fmf 

<u> Speciflc I, .formation to 9,fd the em- mented for employees considered for 
ployee in recognition and evaluation of slgnrnent to enter regulated areas, 1 
conditions and situations whlct. may re- for authorized employees. Cl > ExamiJ 
suit 1n the release of bis-chloromethyl tlons. (I) Before an employee is asslgi 
ether; to enter a regulated area, _a preassli 
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•' 1 nt physical examination by a physl-
1'5 n ~hall be provided. The examination 

,n include the personal history of the 
1ployee, family and occupational back
>und. including genetic and environ
•• • al factors. 
(U, Authorized employees shall be 

~- ovtded periodic physical examinations, 
:t.'l \ less often than annually, following 
s;;:: e preassignment examination. 

(1!11 In all physical examinations, the 
a.mining physician shall consider 
,ether there exist conditions of ln
~~ed risk, including reduced immu
loglcal competence, those undergoing 
•e,tment wtth sterlods or cytotoxic 

~:4 t'nts, pregnancy and cigarette smoking. 
~ (2l Records. (1> Employers of em-
lfl r, Jyees examined pursuant to this para.
I ~ aph shall cause to be maintained com-

ete and o.ccurate records of all such 
~ edtcal examnlatlons. Records shall be 

&lntained for the duration of the em
Q'I.':. J c,yee's employment. Upon termination 
ol..1 ,,1:., employee's employment, tncludJng 
L':l tlrement or death, or In the event that l e employer ceases bu~ines; without a 

i: 1ccessor, records, or notarized true 
id pies thereof. shall be forwarded by 
:td gl.stered mall to the Director. 
'!fi <111 Records required by this pa.ra.-

'11.Ph shall be provided upon request to 
sllf 1lhorized representatives of the Assist
ry ,t Secretra.y or the Director; and upon 
s an: ,qu~t of an employee or to a. new 
;"51 nployer. 
tr...jf liill Any physician who conducts a 
rJtt::!' u!dical examination required by this 
~ nragraph shall fw·nish to the· employer 

___J~ •l!\Wment of the employee's suitability 
:h n:..o ,r employment In the specl.flc exposure. 
IJ) t!.\I 
IDA!t 
~ ~ i,10.1009 hcta-~:iphthyl1.11ninc. 
tbttel •a• Scope and application. (l) This 
al :!b !'ttlon applies to any area In which 

ela-Naphthylamlne. ChemJcal Ab
; slJi: racts Service Registry Number 91598 is 
, rtl,'l!i 111nutactured. processed. repackaged, 

•leased. handled. or stored, but shall not 
filed t liPIY to transshipment in sea.led con
,r f1l.'il \Iner:;. except for the labeling require
nd ~ 1rnL, under paragrnphs <e> <2), <3), and 

4 · o! this section. 
notr.'. 21 This section shall not apply to 
of olld or llquict mixtures containing less 
theftll han O.l percent by weight or volume of 
flgUJt eta-Naphthylamine. 
iniol '31 This section will not apply to op-
~ 1tllons involving the destructive dJstll
~~ 1lion of carbonaceous matel"ials, such as 

~curs In coke ovens. 

CONTROL 

cillties a.re otherwise required ln thls 
section. 

( 4 ) "Closed system" means an opera
tion involving beta-Naphthylam1ne 
where containment prevents the release 
of beta.-NaphthylamJne Into regulated 
areas, nonregulated areas, or the exter
nal environment. 

<5> "Decontamination" means the in
activation of beta-Naphthylamlne or its 
safe disposal. 

<6> "Director" means the Director, 
National Institute for Occupational 
Safety and Health, · or any person dJ
rected by him or the Secretary of Health, 
Education, and Welfare to a.ct for the 
Director. 

(7) "Disposal" means the safe removal 
of beta-Na.phthYlamine from the work 
environment. 

(8) "Emergency" means ?.n unfore
seen circumstance or set of circum
stances resulting In the release of beta
Naphthylamine which may result In ex
posure to or contact with be~-Na.phthyl
amlne. 

(9) "External environment" means 
any environment external to regulated 
and nonregulated areas. 

be controlled in accordance with the re
quirements for the following category or 
categories describing the operation In
volved: (1 > Isolated systems. Employees 
working wtth beta.-Na.pht.hylamtne with
In an isolated system, such as a. "glove 
box" shall wash their hands and arms 
upon completion of the assigned task and 
before engaging In other activities not 
associated with the Isolated system. 

<2> Closed system operation. Within 
regulated areas where beta-Naphthy1-
amtne Is stored in sealed containers, or 
contained in a closed system, including 
piping systems, with any sample ports or 
openings closed while beta.-Napthyl
amlne is contained within: <D Access 
shall be restricted to authorized employ
ees only: 

( 11} Employees shall be required to 
wash bands, forearms, face and neck 
upon ea.ch exit from the regulated a.rea.s, 
close to the point of exit and before en
gaging 1n other a.ctlvltles. 

(3) Open vessel system operations. 
Open ves.wl system operations as defined 
In para.graph (b) < 13) of this section a.re 
prohibited. 

OO> "Isolated system" means a. fully 
enclosed structure other than the vessel (4) Transfer from a closed system, 
or containment of beta-Naphthyla.m.!ne, charging or discharging point operations, 
which 1s impervious to the passage of or otherwise opening a closed system. In 
beta.-Na.phthylamine, and which would operations involving "laboratory type 
prevent the entry of beta-Na.phthyla.- hoods," or In locations where beta.
mine into regulated areas, nonregulated Na.phthylam1ne Is contained In an other
areas. or the external environment, wise "closed system.'' but is transfened, 
should leakage or spillage from the ves- charged, or d.ischa.rged into other nor
scl of containment occur. ma.Uy closed containers, the provisions of 

01) .. Laboratory type hood" Is a. de- this subpsra.gra.ph shall apply. (l> Access 
vice enclosed on three sides and the top shall be restricted to authorized em
and bottom, designed o.nd matntaJned so ployees only; 
as to draw a.Jr Inward at an average (11) Each operation shall be provided 
linear face velocity of 150 feet per min- wtth contlllUOUS local exhaust ventilation 
ute with a minimum of 125 feet per min- so that · a.Jr movement is always from 
ute; designed, constructed. and main- ordinary work areas to the operation. 
talned in such a way that an operation Exhaust a.Jr shall not be dJscha.rged to 
Involving beta-Na.phthylamine within regulated areas, nonre8\lla.ted areas or 
the hood does not require the insertion the external environment unless decon
of any portion of any etnployees' body tamtna.ted. Clean makeup air shall be 
other than his hands and arms. Introduced in sufficient volume to ma.in-

< 12) "Nonregulated area.'• means any taJn the correct operation of the local 
o.rea under the control of the employer exhaust system. . 
where entry and exit is neither restricted (ill) Employees shall be provided with, 
nor controlled. and required to wear, clean, full body 

<13> "Open-vessel system·• means an protective clothing <smocks, coveralls. or 
operation involving beta-Naphthylamine long-sleeved shJrt and pants>, shoe cov
in an open vessel. which Is not In an tso- ers and gloves prior to entering the reg
lated system, a laboratory type hood, nor ulated area.. 

~tr,IJI' 1b> Definitions. For the purposes of 
, ~• hb se<:tion: < l) "Absolute filter" ts one 
,..,. . i.D' lilable of retaining 99 .97 percent of o. 
II<"• ID-~ nono disperse aerosol of 0.3 µm pr,rtlcles. 

in any other system affording equivalent (lv) Employees engaged In beta.
protection against the entry of beta- •Naphthylan:une handJing apera.tions shall 
Naphthylamine Into regulated areas. be provided wtth and required to wear 
nonregulated areas, or the exte1na.l and use a half-face, filter-type respirator 
environment. for dusts, mists, and fumes. ln a.ccord-

(14) ''Protective clothing.. means ance with § 1910.134. A respirator afford
clothing designed to protect an employee Ing higher levels of protection may be 
against contact with or exposure to beta- substituted.. takl!l o 121 "Authorized employee" means an 

~pleli91 '11\ployee whose duUcs require him to be 
reJtl~ n lhe regulated area and who has been 

_... •P<>Clflcally assigned by the employer. 
IIDIIIPrtf 13> "Clean chan~e room" means a 
iUcal 

1 
·oom where employees put on clean 

1d 111'~ ·Jothtng and/ or prol.ectlve equipment In 
!cl for 

111 
-.\ environment free of beta-Naphthyla

ress. 1une. The clean change room shall be 
;Ill~ 0nUguous to and have an entry from a. 
:~. ,hower room, when the shower room fa.-

Na.phthyhunlne. <v> Prior to each exit from a. regulated 
(15) "Regulated area." means an a.rel\. area, employees shall be required to re

where entry and exit is restticted and move and leave protective clothing and 
controlled. l'qulpment at the point of exit and at 

Cc> Require11ie1its for are(IS o:ontain ing the last exit of the da.y, to place used 
·beta-Naphthyla1nine. A regulated area. clothing and equipment In Impervious 
shall be established by an employer where containers at the point of exit for pur
. beta-Naphthylamine Is manufactw·ed, poses of decontamination or dlspasal. The 
processed, used. repackaged, released. contents of such impervious containers 

· h3:ndled or stored. All such a.rea.s shall shall be ldentl.fled, as required under 

1009(c)(4) 
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paragraphs Ce> (2), (3), and (4) of this 
section. 

(vl) Employees shall be required to 
wash hands, forearms, face and neck on 
each exit from the regulated area, close 
to the point of exlt, and before engaging 
1n other actlv1tles. 

<VU> Employees shall be required to 
shower after the !ast exit of the day. 

<vW> Drinking fountains are prohib
ited 1n the regulated area.. 

(5) Maintenance and. decontamina
tion activities. In clean-up of leaks or 
spills, maintenance or repair operations 
on contaminated s:vstems or equipment, 
where direct contact with beta-Naph
thylamine could result, each authorized 
employee entering that area shall: CD 
Be provided with and required to wear 
clean, impervious garments. including 
gloves, boots and continuous-air supplied 
hood 1n accordance with § 1910.134. 

<U> Be decontaminated before remov
ing the protective garments and hood; 

(Ul) Be required to shower upon re
mov1ng the protective garments and 
hood. 

[§1910.1009(c)(6) revoked at 
41 F.R . 35184 , August 20, 
1976.] 

(d) General regulated area requirements.
(1)-Rcvokcd 

(2) Emergencies. In an emergency, 
Immediate measures includjng, but not 
llmited to, the requirements of subdJvl
slons <l>. <It), <Iii). <lv>. and <v> of this 
subparagraph shall be implemented. <I> 
The potentially affected area shall be 
evacuated as soon AS ';he emergency has 
been determined 

<H> Hazardous conditions created by 
the emergency shall be eliminated and 
the potentially affected area shall be de
contaminated prior to the rc:mm,.itlon of 
normal operations. 

{111) Special medical surveillance by a 
physician shall be lnstltuted within 24 
hours for employees present in the po
tentially affected area at the time o! the 
emergency. A report of the medical sur
veillance and any treatment shall be tn
cluded in the incident report, in accord
ance with paragraph (f) (2> of this 
section. 

(iv> Where an employee has a known 
contact with beta-Napththylamine, such 
employee shall be required to shower as 
soon as possible, unless contraindicated 
by physical injuries. 

<v> An incident. report on the emer
gency shall be reported as provided In 
paragraph (0 {2) of thls section. 

<3 > Hygiene facilities and. practices. 
(1) Storage or consumption of food. stor
age or use of containers of beverages. 
storage or application of cosmetic~. 
smoking. storage of smoking materinls. 
tobacco products or other products for 
chewing, or the chewing c, such prod
ucts. are prohibited ln regulated areas. 

CID Where employees are required by 
this se<:tion to wash. washing facllltles 
shall be provided In accordance \\1th 

1009(c)(5) 

§ 1910.f41<d> '1> and '2> <ti> through 
(vii>. 

<iii> Where employees are required by 
this section to shower. shower facilities 
shall be provided In accordance with 
§ 1910.141 <d> C3> . 

<iv> Where employees wear protective 
clothing and equlpmen~ clean change 
rooms shall be provided, in accordance 
with § 1910.141 <e>, for the number of 
such employees required to change 
clothes. 

<v> Where toilets are In regulated 
areas. such toilets shall be in a separate 
room. 

(4> Contamination control. <i> Regu
lated areAS. except for outdoor systems, 
shall be maintained under pressure neg
ative with respect to nonregulated areas. 
Lo~al exhaust ventilation may be used to 
s~t1s_fy this requirement. Clean makeup 
air 1n equal volume shall replace air 
removed. 
. cii> Any equipment, material, or other 
item taken into or removed from a reg
ulated area shall be done so in a manner 
that does not cause contamJnaCion in 
nonregulated areas or the external en
vironment. 

<li1> Decontamination procedures shall 
be established and implemented to re
move beta-Naphthylamine from the sur
faces of materials. equipment and the 
decontamination facility. 

<iv> Dry sweeping and dry mopping 
are prohibited. 

ce> Signs, information and training
(}> Signs. <I> Entrances to regulated 
areas shall be posted with signs bearing 
the legend: 

CANCER-SOSPECT AGENT 

AUTHORIZED Pl:RSONNEL ONLY 

<iiJ Entrances to regulated areas con
taining operations-covered In paragraph 
<c> <5> or this section shall be posted 
with signs bearing the legend: 

CANCER-SUSPECT AGENT EXPOS&D IN THIS 
AREA IMPERV1O11S SUIT INCLUDING 
GLOVES, BOOTS, AND AIR-SUPPLIED HOOD 
REQUIR&D AT ALL TIMES AUTHOR17.ED 
PERSONNEL ONLY 

r iii 1 Appropriate signs and instructions 
shnll be posted at the entrance to, and 
exit from, regulated areas, Informing 
employees of the procedures that must 
be followed in enterlng and leaving a 
regulated area. 

12, Container contents identi/icaticm. 
ri • Containers of beta-Naphthylamine 
and containers required under para
graphs (cl ( oi l (V) and (cl {6) (Vil) (bl. 
and <c> !6l <viii\ <b> of this section which 
are accel-Slble only to. and handled only 
by, authorized employees. or by other 
employees trained In accordance with 
subparagraph <5> of this paragraph, may 
have contents Identification llm1ted to a 
<?t'nenc or proprietary name. or other 
proprietary Identification, of the carcin
ogen and percent. 

1 ii, Containers of beta-Naphthylamlne 
and containers required under para
graphs <c> ( 4 ) rv), <c> <6 > <vti> Cb>. and 

<cl r51 (viii> <bl of this section" h 
accessible to. or handled by em 
other than authorized employees 
ployees trained In accordance wit La 
paragraph r 51 of this paragrapl 
have contents Identification whl 
eludes the full chemical name nnd 
ical Abstracts Service Registry r. 
as listed in paragraph ca l cl J o! t~ 
tion. 

1 iii, Containers shall have the \\ Iii 
words "CANCER-SUSPECT Al n"' 
displayed Immediately under or ac 
to the contents Identification. 

<iv > Containers which have 
Naphthylamine contents with co 
or irritating properties shall hav 
statements warning of such hazar< WM· 
ing, If appropriate, particularly S( ,i 
or affected portions of the body. 

(3) Lettering. Lettering on slg, 1mi: 
instructions required by subpar1 IIPf1 
<1) shall be a minimum letter he I o 
2 lnches. Labels on containers rf ~ 
under this section shall not be le~ 
½ the size of the largest lettering ~ 
package, and not less than 8 polr r 
in any Instance : Provided, That n 1 
required lettering need be more Ill 
Inch In height. 

(4> Prohibifrd statements. No 
ment shall appear on or near a 
quired sign, label. or Instruction 
contradlct.s or detracts from th~ el 
any required warning, lnformaUon 
structlon 

(5) Training and indoctrinati< 
Each employee prior to being autt 
to enter a regulated area, shall re- o ' 
training and Indoctrination progn t • 
eluding, but not necessartly llrnlt &o 
<a> The nature of the carclnogenl Ill 
ards of beta-Naphthylamlne, Inc, l 
local and systemic toxicity; 

<b> The specltlc nature of the r 
tlon involving beta-Naphthy 
which could result In exposure; 

Cc> The purpose for and appllca l 
the medical surveillance prograJ l 
eluding, as appropriate. methods c 1/'lJ 
examination: 

Cd ) The purpose for and appll ~· 
o! decontamination practices an< tar 
poses: 

<e> The purpose for and stgnU 1M: 
of emergency practices and proce e4 

<fl The employee's speclflc r 111 
emergency procedures; 

<g> Specific lnfom,atlon to aid ti m 
ployee In recognition and evaluat o! 
conditions and situations which m N 
suit In the release or beta-Naph ·la 
mine ; 

<h > The purpose for and appllca of 
specific first aid procedures and at: 
tlces: 

CIJ A review of this section at tt t 
ployee's first training and tndoctrlt o 
program and annually thereafter 

<II> Specific emergency proc1 m 
shall be prescribed, and posted, an m 
ployees, shall be familiarized with~ 
terms, and rehearsed In their ap a 
tlon. 
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t ,11i• All materials relating to the pro
am shall be provided upon request to 
ulhorized representatives of the Assist-
11 Secretary and the Director. 

J '' Report!-<1> Operations. Not later 
, ri March 1, 1974, the information i:e
u1red In subdl visions < i) , <ii> , <iii> , and 
vi c,f this subparagraph shall be re
orted In writing to the nearest OSHA 
rea Director. Any changes tn such in

:,l; irmatlon shall be similarly reported in 
"f" riling within 15 calendar days of such 

llan,ie. , ll A brief description and in-

b 
lant location of the area(s) regulated 

! nd I.he address of each regulated area; 
!In The name<s> and other identify

~ lg Information as to the presence of 
l!l! tn-Naphthylamine in each regulated 

rea: 
1111 The number of employees in each 

:.:i 1!'\11::ted area, during normal operations 
ir.(.I 1dudlng maintenance activities and 
~• 1lvl The manner tn which beta.-

ap~U\Ylamine ls present ln each regu-
1 ,~ area; e.g. whether it is manufac-

1red, processed, used, repackaged, r e
ased, stored, or otherwise handled . 

1 t2l Incidents. Incidents which result 
~ 1 • the release of beta-Naphthylamlne 

1to any area where employees may be 
~ntla.lly exp0sed shall be reported In 
:cordance with th,is subparagraph. (i> 

: report of the occu1Tence of the incident 
(>) 'fl nd the facts obtainable at that time 
,tfei -Vludlng a report on any medical treat-
'.ll!! ient of affected employees shall be made 

llhln 24 hours to the nearest OSHA 
,rea Director. 

:tc III l A written report shall be filed with 
,,t I h• nearest OSHA Area Director within 

1
~ Scalendar days thereafter and shall ln

~p.p ~ude· Ca 1 A specification of the amount 
8Jc · m11terlal released, the amount of time 
g • irolved, and an explanation of the pro-

"dure used in determining this figure· rJl A description of the area involved•, 
tlt J the extent of known and possible 
,lb/. rnployee exposure and area contamiua
t Jon, and (cl A report of any medical 
~II< r~~lment of affected employees, and any 
]i!ilJ, ' icai survelllance program imple
,ds d , nt.ed, and 

,t 1t~ An analysis of the circumstances 

1
~1 bee incident, and measures taken or , ii ~ t.aken, with specific compleUon 

I.es, t.o avoid further similar releases. 
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whether _the~e exi~t conditk,ns of in- <7> "Disposal'' means the safe removal 
creased risk, 1nclud1ng reduced immuno- of Benzldine from the work environment 
l~g!cal comp~tence. t~ose undergoi~g <8> "En1ergency" means an unfore~ 
t1eatment with steroids or cytotoxic· seen circumstance or set of circum
agent.s. pregnancy and cigarette smoking. stances resulting in the release of Ben-

_<2> Records. <i> Employers of employ- zid!ne which may result in exposure to 
ees exan1ined pursuant to this paragraph or contact with Benzldine. 
shall cause to be maintained complete <9) "Exte1nal environment" means 
and a_ccu~ate records of all such medical any environment external to regulated 
exam1nat1ons. Records shall be main- and nonref!'Ulated areas. 
tatned for the duration of the employee's C 10) "Isolated system" means a fully 
employment. Upon termination of the enclosed structure other than the vessel 
e1nployee's employment. including retire- of containment of Benzidine which is 
ment or death, or in the event that the impervious to the passage of 

0

Benzidine 
employer ce:1-5es business_ without a sue- and whic~ would prevent the entry of 
cessor, reco1ds, or notarized true copies Benzidine into regulated areas, nonregu
the:eof, shall be forwarded by registered lated areas, or the external environment. 
mail to the Director. should leakage or spillage from the ves-

(ii> Records required by this para- sel of containment occur. 
graph shall be provided upon request to . Ul) "Laboratory type hood" is a de
authorized representatives of the Assist- vice enclosed ol"l: three side'- and the top 
ant Secretar.v or the Director; and upon and bottom, d1:51gned and maintained so 
request of an employtie or for1ner cm- a.s to draw air inward at an average 
ployee, to a physician designated by the linear face velocity of 150 feet per minute 
employee or to a new employer. with a minhnum of 125 feet per minute· 

Ci~D Any physician who conducts a, designed, constructed, and maintained i~ 
medical examination required by this such a way that an operation involving 
paragraph shall furnish to the employer Benzidine within the hood does not re
a statement of the employee's suitabi!ity quired the insertion of any portion of any 
for employment in tile specific exposure. employees' body other than his hands 

and arms. 

§ 1910.1010 81.'nz Min c. 

<a> Scope and application. Cl> This 
section applies to any area in which 
Benzidine, Chemical Abstracts Service 
Regi-;try Number 92875 is manufactw·ed, 
processed, repackaged, r eleased, handled, 
or stored, but shall not apply to trans
shipment ln sealed containers, except for 
the labeling requirements under para
graphs (e) (2), (3), and (4) of this sec-
tion. 

<2> This section shall not apply to 
solid or liquid mixtures containing less 
than 0.1 percent by weight or volume in 
Benzidine. 

Cb) Definitions. For the purposes of 
this section: Cl> "Absolute filter" is one 
capable of retain ing 99.97 percent of a 
mono dispense aerosol of 0.3 ,..m particles. 

(2) "Authorized employee" means an 
employee whose duties require him to be 
in the regulated area and who has been 
specifically assigned by the employer. 

Cl2> ''Nonregulated area" means any 
area under the control of the employer 
where entry and exit Is neither restricted 
nor controlled. 

<13> "Open-vessel system" means an 
operation Involving Benzidine in an open 
vessel, which ts not in an isolated sys
tem. a laboratory type hood. nor in any 
other system affording equivalent pro
tection agnl~1St the entry of Benzidine 
Into regulated areas, nonregulated areas, 
or the external environment. 

<14) "Protective clothing" means 
clothing designed to protect an employee 
against contact with or exposure to 
Benzidine. 

Cl5J "Regulated area" means an area 
where entry and exit Is restricted and 
controlled. 

,lflli¥ h1K1 Medical ;urve1nance. At n.o costw ,r1 . ~ employee, a program of medical sur
fic . ~ ance shall be established and im-

' emented for employees considered for 
3
id~ ~lgnrnent to enter r egulated a reas, and 

atu:i , ,°r authorized employees. ( 1 l F:xamina-
1ch ~ ~OIi$ <Ii Before an employee ls assigned 
111ft. m enter a regulated area, a preasslgn-

1 ent physical examination by a physl
,plie'III <'h~ shall be provided. The examination 
and e 8 include the personal history of the 

<3> "Clean change room" means a 
room where employees put on clean 
clothing and/or protective equipment in 
an environment free of Benzldine. The 
clean change room shall be contiguous 
to and have an entry from a shower 
room, when the shower room facilities 
are otherwise required in this section. 

<4> "Closed system" means an opera
tion Involving Benzidine where contain
ment prevents the release of Benzidine 
Into regulated areas. nonregulated areas, 
or the external environment. 

<c> Requirements for areas containing 
Ber.zidine. A regulated area shall be ~
tablished by an employer where Benzi
dine is manufnctured, processed, used, 
repl\Ckaged. r eleased, handled or stored. 
All such areas shall be controlled in ac
cordance with the requirements for the 
following category or categories describ
ing ~he operation involved: O> Isolated 
systems. Employees working with Benzi
dine within an Isolated system, such as a 
"glove box" shall wash their hands and 
arms upon completion of the assigned 
task and before engaging in other activi
ties not associated with the isolated sys
tem. 

llWloyee, family and occupational back-
1 al ~e ijround, including genetic and environ-
1oeir.11 tnentat factors. 
1ftt1..ll Yi~lll Autho_nzed employees shall be propro:! less ed. Penod1c physical examinations, not 
!(!, at Pr or_ten than annually, following the 
1 tll.l eas..~ignment examination. 
elr J.11 e llli• In all physical examinations the 

leamlning physician shall consider 

(5) "Decontamination" means the in
a.ctlvatlon of Benzidlne or its safe 
disposal. 

<6> "Director" means the Director. 
National Institute for Occupational 
Safety and Health, or any person di
rected by him or the Secretary of Health, 
Education, and Welfare to act for the 
Director. 

<2> Closed system operatic,n. Within 
regulated areas where Benzidine is 
stored in sealed containers. or contained 
in a closed system, includt"lg piping 
systems, with any sample ports or open-
ings _close~ whl:e Benzldine ls contained. 
within: <1> Access shall be restricted to 
authorized employees only· 

<Ii> Employees shall be required to 
wash hands. forearms. face and neck 
upon e~ch exit from the regulated areas ' 

1010(c)(2) 
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close to the point of exit and before en
gaging In other activities. 

(3) Open vessel system operatio~. 
Open vessel system operations as defined 
In paragraph Cb) < 13 l of this section are 
prohibited. 

(4) Transfer from a closed system. 
charging or discharging point operations, 
or otherwise opening a closed system. In 
operations involving "laboratory type 
hoods," or in locations where Benzidlne 
Is contained in an otherwise "closed 
system," but is transferred, charged, or 
discharged into other normally closed 
containers, the provisions of this sub
paragraph shall apply. Ci> Access shall 
be restricted to authorized employees 
only; 

(ii> Each operation shall be provided 
with continuous local exhaust ventilation 
so that air movement is always from 
ordinary work areas to the operation. 
Exhaust air shall not be discharged to 
regulated areas. nonregula ted areas or 
the external environment unless decon
taminated. C1ean makeup air shall be 
introduced in sufficient volume to main
tain the correct operation of the local 
exhaust system. 

(ill> Employees shall be provided with, 
and required to wear, clean, full body 
protective clothing <smocks, coveralls, or 
long-sleeved shirt and paints). shoe 
covers and gloves prior to entering the 
regulated area. 

<iv> Employees engaged in Benzldine 
handllng operations shall be provided 
with and required to wear and use a half
face, filter-type respirator tor dusts, 
mists. and fumes, in accordance with 
§ 1910.134. A respirator affording higher 
levels of protection may be substituted. 

<v) Prior to eacli'exit from a regulated 
area. employees shall be required to re
n1ove and leave protective clothing and 
equipment at the point of exit and at the 
last exit of the day, to place used cloth
Ing and equipment in impervious con
tainers at the point of exit for purposes 
or decontamination or disposal, The con
tents of such impervious containers shall 
be Identified, as required under para
graphs Ce) (2). (3). and <4> of this sec
tion. 

(vl) Employees shall be required to 
wash hands, forearms, face and neck on 
each exit from the regulated area, close 
to the point of exit, and before engaging 
In other activities. 

<vii> Employees shall be required to 
shower after the last exit of the day. 

cvUl> Drinking fountains are prohi
bited In the regUlated area. 

<5> Maintenance and decontamina
tion activities. In cleanup of leaks or 
spills. maintenance or repair operations 
on contaminated systems or equipment. 
where direct contact with Benzldine 
could result. each authorized employee 
entering that area shall: (D Be provided 
with and required to wear a clean, im
pervious garments. including gloves. 
boots and continuous-air supplied hood 
in accordance with § 1910.134. 

<U> Be decontaminated before remov
ing the protecUve garments and hood; 

1010(c)(3) 

<Iii> Be required to shower upon re
moving the protective garment, and 
hood. 

[§1910.1010(c)(6) revoked at 
41 F.R. 35184~ August 20, 
1976 . ] 

(d) General regulated area requirements. -
(1)-Rcvokcd 

1 2> Emergencies. In an emergency, 
lm1nediate measw·es Including, but not 
limited to. the requirements of subdivi
stons (il. Ull. (Ill>. (Iv), and <v> of this 
subparagraph shall be implemented. (I-) 

The potentially affected area shall be 
e\·acuated as soon as the emergency has 
been detern1lned. 

< Ii> Hazardous conditions created by 
the emergency shall be eliminated and 
the potentially affected area shall be de
conta1ninated prior to the resumption of 
normal operations. 

<iii' Special medical surveillance by a 
physician shall be instituted within 24 
hours for employees present in the po
tentially affected area at the time of the 
emergency. A report of the medical sur
veillance and any treatment shall be in
cluded in the incident report. in accord
ance with paragraph CO <2) of this 
section. 

tiv> Where an employee has a known 
contact with Benzid.ine such employee 
shall be required to shower as soon as 
possible unless contradicted by physical 
injuries. 

<v> An incident report on the emer
gency shall be reported as provided in 
paragraph en <2> of this section. 

<3> Hygiene facflities and practices. 
Ci> Storage or consumption of food. stor
age or use of containers of beverages, 
storage or applicatlon of cosmetics, 
smoking, storage of smoking materials, 
tobacco products or other products tor 
chewing, or the chewing of such prod
ucts, are prohibited in regulated areas. 

(ii) Where employees are required by 
this section to wa.sh. washing facilities 
shall be provided in accordance with 
§ 1910.14Hd> <l> and (2) <U> through 
(vii). 

CUD Where employees are required by 
this section to shower, shower facilities 
shall be provided In accordance with 
§ 1910.141 Cd) (3). 

(iv> Where empleyees wear protective 
clothing and equipment clean ch1!.nge 

ulated area shall be done so in a m ier 
that does not cause contamlnatl 
nonreguiated areas or the extemi a
vlronment. 

<ill> Decontamination procedure 1111 
be establJsbed and implemented • 
move Benzidine from the surfaces c • 
terials, equipment and the deconta a
tlon facility. 

<iv> Dry sweeping and dry me 
are prohibited. 

<e> Signs, information and train 
< 1 > Sigrni. (i) Entrances to reg _, 
areas shall be posted with signs b, nr 
the legend: 

CANCER-SUSPECT AGENT 
AUTHORIZED PERSONNEL Om.Y 

<11> Entrances to regulated area, 
talning operations covered In para p 
(cl <5> of this section shall be poste- It 
signs bearing the legend: 

CANCER-SUSPECT AGENT EXPOSED O I 
AREA 

--

c'. 

... 
I 

IMPERVIOUS Surr INCLUDING G 11d c... 

BooTs, AND AIR-SUPPLIED HOOi a- l!: 
QUIRED AT ALL TIMES AUTHOIUZEt la· 
SONNEL ONLY 

<Iii> Appropriate signs and in ic 
tions shall be posted at the entrar, w, 
and exit from. regulated areas. in 111· 
Ing employees of the procedures 111 
must be followed in entering and IE ~ 
a regulated area. 

(2> Container contests id.entifio >11 
<i> Containers of Benzidine and co1 in-
ers required under paragraphs Cc> C v• 
and Cc> (6) (vii) Cb). and <c> (6) <vi b• 
of this section which are o.ccessibh :a 1 
to, and handled only by, authortze, an· 
ployees, or by other employees trail If 
accordance with subparagraph ( oJ 
this paragraph, may have content.6 m
tlflcation limited to a generic or pr, la· 
tary name. or other proprietary id( 1ft 
cation. of the carcinogen and perce1 

<11> Containers of Benzidlne and fl· 
taln,.rs required under paragraph c, 
(4> <v>. <c> ~6> Cvli) (bl, and Cc> <6> ti• 
Cb) of this section which are acce bl• 
to. or handled by employees other ar 
authorized employees or empl • 
trained in accordance with subpara, pt. 
(5) of this paragraph shall have D· 
tents identlflcation which include he 
full chemical name and Chemlca. .b
stracts Service Registry number as eel 
In paragraph Ca> <1 > of this sectlo 

--n, 

' ... 
• 

I: 

A 

t 

rooms shall be provided, in accordance (111) Containers shall have the ~ D· 
with § 1910.141 (e), for the number of Ing words "CANCER-SUSPECT AGJ l"" b 
such employees required to change displayed immediately under or 1 •- .;e 
clothes. cent to the contents identification. 

<v) Where toilets are in regulated 
areas. such toilets shall be in a separate 
room. 

Clv> Containers which h1!.ve Beru m 
contents with corrosive or lrrlt Dll 
properties shall have label stater l~ 
warning of such hazards, noting, 1 P
propriate. particularly sensitive o ~ 
tected portions of the body. 

(4) Cont.aminatton control. Cl) Reg
ulated areas, except for outdoor systems, 
shall be maintained under pressure nega
tive with respect to nonregulated areas. 
Local exhaust ventilation may be used to (3) .. ettering. Lettering on signs 011 

l 
"1 

satisfy this requirement. C1ean makeup Instructions required by subparag Ph ...... 
air in equal volume shall replace air re- (1 > of this paragraph shall be a mini 11t1 :<t: 
moved. letter height of 2 Inches. Labels on n t r 

(ii) Any equipment. material. or other tainers required under this section 111 ~ 
item ta;1ten into or removed from a reg- not be less than ½ the size of the I· I I ~, 
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st lettering on the package, and not le.ss 
h&n 8 point type in any instance: Pro
tilttd, That no such required lettering 
1ted be more than 1 inch in height. 

wher~ employees may be potentially ex- a statement of the employee's suitability 
posea shall be reported In accordance for employment_ in the specific exposure. 
with this subparagraph. <D A report of 
the occurrence of the incident and the § 1910.1011 4-Aminodiphenyl. 
facts obtainable at t~t time including~ <a> Scope and application. (1) This 
report on a.ny medica.l treat.men~ ? section applles to any area in which 4-
afl'ected employees shall be ma.de W>:th1n Aminodiphenyl, Chemical Abstracts 
24 hours to the nearest OSHA Area Direc- Service Registry Number 92671 Is manu-

!4l Prohibited statements. No state
ntnt shall appear on or near any re
lUlred sign, label, !)r instruction which 
ontradicts or detracts from the effect of 
my require.! warning, information or• 
mtruction. 

<Sl Training and indoctrination. Ci) 
~h employee prior to being authorized 
C> enter a regulated area.. shall receive a 
raining and Indoctrination program in
luding, but not necessarily limited to: 
a> The nature of the carcinogenic 
1atards of Benzidine, including local and 
~~temic toxicity: 

1b1 The specific nature of the OJ)era
:on involving Bcnzidine which could re
ult m exposure; 
tel Toe purpose for and application 

,r the medical surveillance program, in
ludlng, as appropriate, methods of self
.. amination: 
!d, The purpose !or and application of 

,~ontamina.tion practices and purposes; 
•el The pW'])ose !or and significance 

)! emergency practices and procedures; 
· !/1 The employee·s specific role in 
I · mergency procedures; 
: 117, Specific information to aid the 
1 'll!Ployee In recognition and evaluation 
1 ,r conditions and situations which may 
, ·rsult In the release of Benzidine: 
; 1111 The purpose for and application of 
, ,peclfic first a.id procedures and prac-
' lc- · I ""• 

1 
!IJ A review of this section at the en1-

1 ~layee·s first training and indoctrination 
, >togram and annually tnereafter. 
1 

iii, Specific emergency procedures 
d hall be prescribed, and posted. and em
> oyees, shall be familiarized with their 
r turns, and rehearsed in their applica-

tion. 1 ! ill i All materials relating to the pro-
f mm shall be provided upon request to 

authorized representatives of the As.c:ist-
1 ant Se<.-retary and the Director. 

d 11> Reports-<l> Operations.Not later 
~ Ulan March l, 1974. the Information re
t :iwred ln subdivisions Cl), <ii l, <iii>, and 
~ 1 v1 of this subparagraph shall be re

POrted In writing to the nearest OSHA 
.Ar,a Director. Any changes in such In

JI formation shall be similarly reported in 
l. Wrlllng within 15 calendar davs of such 
f Change. Ii I A brief description and ln
:1 Plant location of the area.ls) regulated 
~ and the addrP<c of each regulated area.: 
• 

tor(.i') A 'tte t hall b fil d 'th factured, processed, repackaged, re-
l wri n repor s . e e _wi leased, handled, or stored, but shall not 

the nearest OSHA Area Director w1thin apply to transshipment in sealed con-
15 calendar days thereafter and shall talners except for the labeling requlre
lnclude: ca) A spec~flcatlon of the ments ~nder paragraphs <e> <2>, <3>, and 
am~unt of material released, the ~ount <4) of this section. 
of tune involved, an~ an expl~n!'-t1on '?f (2) This section shall not apply to 
the procedure used in determ1n1ng this solid or liquid mixtures containing less 
figure; . <b> A description of the area involvei:l, than O.l percent by weight or vol1une of 
and the extent of known and possible 4-Aminodiphenyl. 
employee exposure and area rontamina- Cb) Definitions. For the purposes of 
t-ion. and this section: <I) "Absolute filter" is one 

<c> A report of any medical treatment capable of retaining 99.97 percent of a 
of affected employees. and any medical mono disperse aerosol of 0.3 µm particles. 
surveillance program implemented; and <2> "Authorized employee" means an 

<dl An analysis of the circumstances employee whose duties require him to be 
of the incident, and measures taken or in the regulated area and who has been 
to be taken, with specific completion specifically assigned by the employer. 
dates to avoid further similar releases. <3> "Clean change room" means a 

· room where employees put on clean 
cg> Medicut surveillance. At no cost clothing and/ or protective equipment in 

to the employee. a program of med!cal an environment free of 4-Am1nodlphenyl. 
surveillance shall be established and Im- The clean change room shall be ror
plemented for employees considered for tiguous to and have e.n entry from ::i 

assignment to enter regulated areas. and shower room, when the shower room 
for authorized employees. 'l> E:ramina- facilities are otherwise required In th•s 
tions. 1 i I Before an employee is assigned section. 
to enter a regUlated area, a preassign- <4) "Closed system" means an opera
ment physical examination by a physi- tlon involving 4-Aminodlphenyl where 
clan shall be provided. The examination containment prevents the release of 4-
shall include the persl)nal history of the Amlnodiphenyl into regulated areRs. 
employee. family and occupational back- nonregulaf.ed area, or the external en
g1ound, Including genetic and environ- vlronment. 
mental factors. C!;) "Decontamination" means the in-

<ID Authorized employees shall be activation of 4-Amlnodiphenyl 01· its safe 
provided periodic physical examinations, disoosal. 
not less often than annually, following C6> "Director" means the Director. 
the preassilrnment examination. National Institute for Occupationr I . 

<iii) In all physical examinations, _the Safety and Health, or any person cii
examining physician shall consider rected by him or the Secretarv of Health · 
whether there exist conditions of in- Education, and Welfare to act for the 
creased risk, including reduced immuno- Director. 
logical competence, those undergoing 
treatment with steroids or cytotoxic <7) "Disposal" means the safe remov~I 
a.gents. pregnancy and cigarette smoking. of 4-Aminodiphenyl from the work e::-

<2) Records. <D Employers of em- vlronment. 
ployees examined pursuant to this para- <Bl "Emergency" means an unfore
graph shall cause to be maintained com- seen circumstance or set of clrcum
plete and accurate records of all such stances resulting in the release of 4-
medical examinations. Records shall be Amlnodlphenyl which may result In ex
maintained for the duration of the em- Posure to or contact with 4-Aminodl
ployee's employment. UPon termination phenyl. 

Iii I The name is> and other identify
j Ing information as to the presence of 
al Benzidtne in each regulated area: 
~ 1111, The number of employees In 
f eat::h regulated area, during norrnal 

of the employee's employment, including <9) "External environment" means 
retirement or death, or In the event that any environment external to regulated 
the employer ceases business without a and nonregulated areas. 
successor, records, or notarized true cop- <10) "Isolated system" mean~ a full" 
ies thereof. shall be forwarded by reg- enclo.9ed structure other than the ves~et 
istered mail to the Director. of containment of 4-Amlnodlphenyl. 

operations including maintenance activi
r ties and 

1 lv1 The manner in which Benzi dine Is 
l P~ent in each regulated area.; e.g. 
rq Whether It Is manufactured, processed, 
I.If ~lhd, repackaged, released, stored, or 
, C O erwise handled. 
ill 12> Incidents. Incidents which result 
11 In the release of Benzldine Into any area 

<H> Records required by this para- which ls Impervious to the pa..«sage of 
graph shall be provided upon request to 4-Amlnodlp'henyl, ar.d which would pre
authorized representatives of the Assist- vent the entry of 4-Amlnodlphenyl Intl) 
ant Secretary or the Director: and upon regulated areas, nonregulated · areas. or 
request of an employee or former em- the external environment, should leakage 
ployee, to a physician designated by the or spillage from •he vessel of contain-
employee or to a new employer. ment occur. 

(ill) Any physician who conducts a (11> "Laboratory type hood" 1s a de-
medical examination required by this vice enclosed on three sides and the top 
parag~ph shall furnish to the employer and bottom. ~eslgned ·and maintained 

lOll(b)(ll) 
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so as \o draw a.tr lnwa.rd at an average 
linear face velocity of 150 feet per minute 
with a minimum of 125 feet per minute: 
designed, constructed, and maintained 
in such a way that an operation involv
ing 4-Aminodiphenyl within the hood 
does not require the insertion of any 
Portion of any employees' body other 
than his hands and arms. 

< 12) "Nonregulated area" means any 
area under the control of the employer 
where entry and exit ls neither restricted 
nor controlled. 

< 13) Open-vessel syste11i means an op
eration involving 4-Aminodiphenyl in an 
open vessel, which is not in an isolated 
system, a laboratory type hood, nor in 
any other system affording equivalent 
protection against the entry of 4-Amino
diphenyl into regulated areas. nonreg
ulated areas, or the external environ
ment. 

< 14 l Protective clothing means cloth
ing designed to protect an employee 
against contact with or exposure to 4-
Amlnodlphenyl. 

< 15 > Regulated area means an area 
where entry and exit is restricted and 
controlled. 

<c> Requirements for areas contain
ing 4-Amtriodiphenyl. A regulated area. 
shall be established by an employer where 
4-Aminodiphenyl is manufactured, proc
essed, used, repackaged, released, han
dled or stored. All such areas shall be 
controlled in accordance with the re
quirements for the following category 
or categories describing the operation 
Involved: <1> Isolated systems. Employ
ees working with 4-Aminodlp'lenyl with
In an Isolated system, such as a. "glove 
box ' shall wash their hanc.s and arms 
upon completion of the assigned task and 
before engaging in other activities not 
associated with the isolated system. 

<2> Closed system operation. Within 
regulated areas where 4-Aminodiphenyl 
is stored in sealed containers, or con
tained in a closed system, including pip
ing systems, with any sample ports or 
openings closed while 4-Amlnodlphenyl 
is contained within: <i> Access shall be 
restricted to authorized employees only; 

<H> Employees shall be required to 
wash hands, forearms, face and neck 
upon each exit from the regulated a reas, 
close to the point of exit and before en
gaging in other activities. 

<3> Open vessel system operations. 
Open vessel system operations as defined 
ln paragraph <b> <13) of this section are 
prohibited. 

< 4> Transfer from a closed system, 
charging or discharging potnt operations, 
or otherwise opening <t closed system. In 
operations lnvol·,lng "laboratory type 
hood'>," or in locations where 4-Aminodl• 
phenyl Is contained In an otherwise 
"closed system," but Is transferred, 
charged, or discharged into other nor
mally closed containers. the provisions 
of this subparagraph shall apply. <I> 
Access shall be restricted to authorized 
employees only: 

1011(b)(l2) 

<ii> Each operation shall be provided 
with continuous local exhaust ventilation 
so that air movement is always from 
ordinary work areas to the operation. Ex
haust alr shall not be discharged to regu
lated areas, nonregulated areas or the 
external environment unless decontam
inated. Clean make'up air shall be intro
duced in sufficient volume to maintain 
the correct operation of the local exhaust 
system. 

etacuated as soon as the emergenc ai 
been determined. 

<ii> Hazardous conditions creat• b1f 
the emergency shall be ellmlnatec 11111 
the potentially affected area sha blf 
decontaminated prior to the resurr " 
of normal operations. 

<iii> Special medical surveillancE a 
physician shall be instituted with I 
hours for employees present in th • 
tentlally affected area at the time < 1'u 
emergency. A report of the medlca rr
veillance and any treatment sha IN 
included in the incident report, h e 
cordance with paragraph <f> <21 o lb 
section. 

(iti l Employees shall be provided with, 
and required to wear, clean, full body 
protective clothing (smocks, coveralls, or 
long-sleeved shirt and pants>, shoe 
covers and gloves prior to entering the 
regulated area. 

<1v> Employees engaged in 4-Amlno- <iv> Where an employee has a k r,1 
diphenyl handling operations shall be contact with 4-Aminodlphenyl sucl ,G 
provided with and required to wear and ployee shall be required to shower at m 
use a half-face. filter- type resp:rator for as possible, unless contraindicat& 
dusts, mists, and fumes, in accordance physical Injuries. 
with § 1910.134. A respirator affording <v> An incident report on the E r
hlgher levels of prot.ectlon may be sub- gency shall be reported as provid, Jin 
stltuted. paragraph <f> (2> ot this section. 

(v\ Prior to each exit ~rom a regulated 
area. employees shall be required to re
mo~e and leave protective clothing and 
eqwpment at the Point of exit and at the 
last exit of the day, to place used clothing 
and equipment in impervious containers 
at the point of exit for purpose.., of de
contamination or disPosal. The contents 
of such impervious containers shall be 
identified, as r~quired under paragraphs 
<e> <2>. (3>, and <4> of this section. 

(3) Hygiene facilities and prac, ra. 
<D Storage or consumption of food, I"• 
age or use of containers of beve1 • 
storage or application of cosm : 
smoking, storage of smoking matE La. 
tobacco products or other product • 
chewing, or the chewing of such J • 

ucts, are prohibited in regulated i ta 
<ii> Where employees are requin 

this section to wash, washing facl • 
shall be provided in accordance &II 
§1910.141<d>O> and <2><U> thrill 
(vii). 

• 

•· 

<vi> Employees shall be requJred to 
wash hands, forearms, face and neck on 
each exit from the regulated area close 
to the point of exit, and before engaging 
in other activities. 

(vii> Employees shall be requlred to 
showE:r after the last exit of the day. 

<viii> Drinking fountains are pro
hibited ln the regulated area. 

( 
(iii) Where employees are requirt • 

this section to shower. shower faci • , 
shall be provided in accordance Ill 

(5) Maintenance and decontamina
tion act!.vities. In creanup ot leaks or 
spllls, maintenance or repair operations 
on contaminated systems or equipment, 
where direct contact with 4-Amlnodi
phenyl could result, each authorized em
ployee entering that area shall: <D Be 
provided with and requlred to wear a 
cleans, imperv'ous r.arments, Including 
gloves, boots and continuous-air supplied 
cood In accordance with § 1910.134. 

<11> Be decontaminated before remov
ing the protective garments and hood· 

<ill> Be require~ to shower upon re: 
moving the prote.:tlve garments and 
hood. 
[§1910 . 10ll(c)(6) revoked at 
41 F.R. 35184, August 20, 
1976.] 

~ 1910.141 <d) <3>. 
<iv) Where employees wear protE N 

clothing and equipment clean ch lllt 
rooms shall be provided, in accorc oe 
with § 1910.141 Ce) . for the numbc OIi 
such employees required to cl' fe 
clothes. 

<v> Where toilets are in regu id 
areas, such toilets shall be in a sep: lie 
room. 

(4> Contamination control. (i) ll l 
lated areas, except for outdoor sys· •• 
shall be maintained under pressure r .,. -
tive with resoect to nonregulated a •· 
Local exhaust ventilation may be Ml 
to satisfy this requirement. C "1 
makeup air in equal volume shall reJ ce 
air removed. 

<U> Any equipment, material, or• • 
item taken into or removed from a I ti• 
lated area shall be done so in a ma er 
that does not cause contamtnaUo ID 
nonregulated areas err the ext( Ill 
environment. 

(d) General regulated area requirements. - · 
(!)-Revoked <lll) Decontamin.atlon procedure:S Ill 

<2> E . be established and implemented tc. • 
merge1' ··ies. ~ an emergency, move 4-Amlnodiphenyl from the surt • 

immediate measures including. but not of materials equipment and the de- 1• 
limited to. the requirements of s•Jbdlvi- • • 
sions <D , (Ill. <llll. Civ>. and <vl of this tam1nation faclllty. ,: 
subparagraph shall be implemented. <1> <1v> DrY sweesiing and dry mo1 If II! 
The potentially affected area shall be are prohibited. 
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•r• Sigm, iniormation and training-- (5) Training and indoctrination. CD of material released, the amount of time 
, Signs. CD Entrances to regulated. Each employee prior to being authorized involved, and an explanation of the 

:Tas shall be posted with signs bearing to enter a regulated area, shall receive procedure used in determining this 
t 1e legend: a tralnlng and indoctrination progra1n figure; 
t including, but not necessarily limited to: Cb) A description of the area involved, 

CANCER-SUSPECT AGENT <a> The nature of the carcinogenic haz- and the extent of known and Possible 

3 

AUTHORIZED r ERSONNEL ONLY ards of 4-Aminodiphenyl, Including local employee exPosure and area contamina-
l till Entrances to regulated areas con- and systemaic toxicity; tion, and 

lln!ng operations covered in paragraph Cb) The specific nature of the opera- Cc> A rePort of any medical t reatment 
1 •1 <5l of this section shall be posted with tion involving 4-Aminodiphenyl whlch of affected employees, and any medical 
• 8TUI bearing the le~nd: could result in exposure; surveillance program implemented; and 

CANCER-SUSPECT AGENT EXPOSED IN (c) The purpose for aDd application of Cd) An analysis of. the circumstances 

1 

THIS AREA the medical surveillance program, in- of the Inciden t, and measures taken or 
t eluding, as appropriate, methods of self- to be taken, with specific completion 

Ml'ERVIOUS SUTT INCLUDING GLOVES, examination; . dates, to avoid further similar releases. 
BOOTS, AND AIR-SUPPLIED HOOD RE- (d) The purpQse for and application of (g) Medical surveillance. At no cost to 

0 
QllIRtD AT ALL TIMES AUTHORIZED PER- decontamination practices and purposes; the employee, a. program of medical sur

e soNNEL ONLY <e> The purpose for and significance veillance shall be established and lm
;( uu, Appropriate signs and instruc- of emergency pr actices and procedures: plemented for employees considered for 

·ons <hall be posted at the entrance to, <I> The employee's specific role in assignment to enter regulated areas, and 
nd exit from, regulated areas, informing emergency procedures; for authorized employees. C 1 > Examina-

3 J f th ed th. t t (g) Specific Information to aid the tions. <D Before an employee 1·s ass1·gned 

i 
mp oyees o e proc ures a mus e plo in ·ti d 1 I e followed in entering and leaving a. m yee recogni on a n eva uat on to enter a regulated area, a preasslgn-
l\:Iated area.. of conditions and situations which may ment physical examination by a physi-
12, Container contents identification. result in the release of 4-Aminodip~enyl; cian shall be provided. The examination 

·Ji ll ContalneTS of 4-Amlnodiphenyl and (h,) The purpose for an application of shall Include the personal history of the 
~ ontalners required under paragraphs spec_iflc first aid procedures and practices; employee. family and occupational back
¥, c11 ~> <v> and cc> (6) (vii) Cb), and (c) <i> f'" review of this section at the em- ground, Including genetic and enviro~
·t 6\ tviUl Cb> of this section which are ployee s flrSt training and lndoctrlna- mental factors. 
::Ii Ctl'SS!ble only to, and handled only by, tion program and annually thereafter. <iil Authorized employees shall be 

uthorized employees or by other em- 4 (ii) Specific emergency procedures provided periodic physical examinations, 
:i, 1lovees trained in ac~ordance with sub- shall be prescribed, and posted. and em- not less often than annually, following 
~ iaragraph (5) of this paragraph may ployees, shall be familiarized with their the preassigrunent examination. 
d une contents 1dentitlcation limited to a ter~~· and rehea:sed in this application. Ciii> In all physical examinations, the 
UI •enerlc or proprietary name or other Cui> All matenals relating to the pro- examining physician shall consider 
, roprletary identification, of the carcino- gram s_hall be provided upon reques~ to whether there exist conditions of in-

l'Al ten and percent authorized representatives of the Assist- creased risk, including reduced immuno-

u 
· ant Secretary and the Director. 

t > Containers of 4-Amlnodlphenyl logical' competence, t.hose undergoing 
!d llld containers required under para,- Cf> Reports-<n Operations. Not treatment with steroids or cytotoxic 
11 I rraphs Cc) (4) (v) cc> (6) (v11) (b) and later thvn March 1. 1974, the informa- agents, pregnancy and cigarette smoking. 
, Cl <S> CvUi) (b) of 'this section wbl~h are t~?n required in subdivisions CD, CID, (2> Records. < i) Employers of employ-

ll-ceasible to, or handled by employees <ul>, and (Iv) of th~ subparagraph shall ees examined pursuant to this paragraph 
l.her than authoiized employees or em- be reported in writing to the nearest shall cause to be maintained complete 

ISi ~loyees trained in accordance with sub- OSHA ~rea Director. Any _ch_anges in and accurate records of all such medical 
daJ aragraph c

5
> of this paragraph shall such ln1orma~ion ~hall be similarly re- . examinations. Records shall be main

-,, h1ve contents identification which in- ported in writing within 15 calendar da:;rs tained for the duration of the employee's 
~ ludes the full chemical name and Chem- • of such change. <i> A brief description employment. Upon termination of the 

1~al Abstracts Service Registry number and in-plant location of the area Cs> reg- employee's employment, including retire
Bil listed in paragraph Ca.) <l> ilf thls ulated and the adc!ress of each regulated ment or death, or In the event that the 

~ «lion. area; employer ceases business without a suc-
~r m11 Containers shall have the wam- <it> The name<s> and other Identify- cessor. records, or notarized true copies 

ng words "CANCER-SUSPECT AGENT' ing Information as to the presence of 4- thereof, shall be forwarded by registered 
Rei rlispJayed immediately under or adjacent Aminodiphenyl in each regulated area; mail to the Director. 
!'4 lothecontents identification. (iii) The number of employees tn each CU> Records required by thls para
llel r1v1 Cont11lners which have 4-Aminodi- regulated area, during normal operations graph shall be provided upon request to 
ll'I i,henyl contents with corrosive or in1- including maintenance activities and authorized representatives of the AsslsttJ 'ating properties shall have label state- (iv) The manner in which 4-Amlno- ant Secretary or the Dir ector; and upon 
b •~ent.s wnrning of such hazards. noting, diphenyt ls present in each regulated request of an employee or former em

tP ' appropriate, particularly sensitive or area; e.g. whether it Is manufactured, ployee, to a physician designated by the 
•lfe<:ted portions of the body. processed, used, repackaged, released, employee or to a new employer. 

rol'. 
1 

r31 Lettering. Lette1ing on signs and stored, or otherwise handled. CUD Any physician who conducts a 
,rt, (~lructlons req':111:ed by subpar~graph c2> Incidents. I ncidents which result medical examination required by this 
!211_: 

2 
shall be a m1n1mum letter height of in the release of 4-Aminodiphenyl into paragraph shall furnish to the employer 

IOB Inches. Labels on containers required any area where employees may be po- a statement of the employee's suitability 
itt11 ynder this section shall not be less than tentlal)y exposed shall be reported in for employment In the spec!ftc exposure. 

!cthe sire of the largest lettering on the accordance with this subparagraph. (1) A 
kage, and not less than 8 point type in report of the occw·rence of the incident § 19 2 

issl any instance: Provided, Th.at no such re- and the facts obtainable at that time in- 10.101 E lhyleneimine. 
10 flulred lettering need be more than 1 inch eluding a rePort on any medical treat- Ca) Scope and applicatfo1'. (1) 'I11is 
idt Ill height. ment of affected employees shall be made section applies to any area In which 
dt« '4> Prohibited statements. No state- within 24 hours to the nearest OSHA Ethylenelmine, Chemical Abstracts Serv-

ment shall appear on or near any re- Area Director. lee Registry Number 151564 ts manu-
io?f 'lulred slgn, label, or instruction which (Ii> A written report shall be filed with factured, processed, repackaged, released, 

contradicts or detracts from the effect of the nearest OSHA Area Director within handled, or stored, but shall not applY 
r,'1Y required warning, Information or 15 calendar days thereafter and shall in- to transshipmen t In sealed containers, 
nstructlon. elude: Ca> A speclficatlon of the amount except for the labeling requirements 

1012(a)(l) 
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304 GENERAL INDUSTRY STANDARDS 

under paragraphs (e) (2) , (3), and (4) 
of this section. 

(2> This section shall not apply to 
solid or liquid mixtures containing less 
than 1.0 percent by weight or volume of 
E,l;hyleneimine. 

(b) Definitions. For the purposes of 
this section: Cl) "Absolute filter·• is one 
capable of retaining 99.97 percent of a 
mono disperse aerosol of 0.3 µm particles. 

(2) "Authorized employee·· means an 
employee whose duties require him to be 
in the regulated area and who has been 
specifically assigned by the employer. 

<3> "Clean change room" means a 
room where employees put on clean. 
clothing and/or protective equipment In 
an environment free of Ethyleneimine. 
The clean change room shall be con
tiguous to and have an entcy from a 
shower room, where the shower room 
facilities are otherwise required In this 
section. 

(4) "Closed system" means an opera
tion Involving Ethyleneimine where con
tainment prevents the release of Ethyl
eneimine Into regulated areas, non
regulated areas, or the external environ
ment. 

<5> "Decontamination·· means the in
activation of Ethyleneimine or its safe 
disposal. 

(6) "Director" means the Direc..or, 
National Institute for Occupational 
Safety and Health, or any person di
rected by him or the Secretary of Health, 
Education, and Welfare to act for the 
Director. 

(7) "Disposal" means the safe removal 
of Ethyleneimine from the work environ
ment. 

(8) "Emergency" means an unfore
seen circumstance or set of circum
stances resulting in the release of 
Ethylenelmine which may result in ex
posure to or contact with Ethylenelmine. 

(9) "External environment" means 
any environment external to regulated 
and nonregulated areas. 

Cl0> "Isolated system" means a fully 
enclosej structure other than the vessel 
of containment of Ethylenelmine, which 
Is Impervious to t,hP r11.""l'I"' of Ethyl
eneimine, and which would-prevent the 
entry of Ethylenelmlne Into regulated 
areas, nonregulated areas, er the external 
environment, should leakage or spillage 
from the vessel of containment occur. 

(11 > "Laboratory type hood" Is a de
vice enclosed on three sides and the top 
and bottom, designed and maintained so 
as to draw air inward at an average 
linear face velocity of 150 feet per min
ute with a minimum of 125 feet per min
ute: designed, constructed, and main
tained ln such a way that an operation 
involving Ethyleneimine within the hood 
does not require the Insertion of any por
tion of any employees' body other than 
his hands and arms. 

(12) "Nonregulated area · means any 
area under the control of the employer 
where entry and exit Is neither restricted 
nor controlled. 

(13> "Open-vessel system" means an 
operation involving Ethylenelmlne ln an 
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open vessel, which 1s not ln an Isolated 
system. a laboratory type hood. nor in 
any other system affording equivalent 
protection against the entry of Ethylene
lmine into regulated areas. nonregulated 
areas, or the external environment. 

(14> •·Protective clothing" means 
clothing designed to protect an employee 
against contact with or exposure to Eth
yleneirnine. 

05) "'Regulated area" means an area 
where entry and exit is restricted and 
controlled. 

<c> Requirements for areas containing 
Eth_yleneimine. A regulated area shall be 
established b,Y an e.mployer where Ethyl
eneimine is manufactured, processed, 
used, repackaged, released, handled or 
stored. All such areas shall be controlled 
In accordance with the requirements for 
the following category or categories de
scribing the operation involved : Cl) I so
lated systems. Employees working with 
Ethylenelmlne within an isolated system. 
such as a "glove box" shall wash their 
hands and anns upon completion of the 
assigned task and before engaging in 
other activities not AS.Sociated with the 
isolated system. 

<2> Closed system operation. Within 
regulated areas where Ethyleneimine Is 
stored in sealed containers. or contained 
In a closed system, Including piping sys
tems, with any sample parts or openings 
closed while Ethyleneunine Is contained 
within: Access shall be restricted to au
thorized employees only. 

(3) Open vessel system operations. 
Open vessel system operations as defined 
in paragraph <b) < 13J of this section are 
prohibite<l. 

<v> Prior to each exit from a regt e
area, employees shall be required 1 • 

move and leave protective clothin1 :i. 
equipment at the point of exit a, at 
the last exit of the day, to place 11111 
clothing and equipment in imper .. 
containers at the point of exit for !" 
poses of decontamination or dlsJ Ll 
The contents of such impervious s 
tainers shall be identified, as req !41 
under paragraphs <e> <2>, <3>, ant I 
of this section. 

Cvl> Drinking fountains are prohi d 
In the regulated area. 

<5> Maintenance and decontamin '" 
activities. In cleanup of leaks or ~ 
maintenance or repair operation in 
contaminated systems or equipr't.. 
where direct contact with Ethylene.I 
could result, each authorized emp • 
entering that area shall: (i) Be pro, d 
with and required to wear a clean, 1 
pervlous garments. including gl s 
boots and continuous-air supplii>d d 
in accordance with § 1910.134. 

<ii> Be decontaminated before re1 • 
ing the protective garments and hoc 

<iii> Be required to shower upor '
moving the protective garments d 
hood. 

[§1910.1012(c)(6) revoked 
41 F.R. 35184 , August 20, 
1976.] 

{d) General regulated area requireme, -
{!)-Revoked 

<2> Emergencies. In an emerge ', 
immediate measures Including, but t. 

<4> Transfer from a closed system, limited to, the requirements of sub" · 
charging or discharging point operations, slons <D, _<ll>. <111>, llv~. and <v> of ~ 
or otherwise opentng a ck>sed wstem.. In subparag1 a~h shall be implemented. 
operations involving "laboratory type The potentially affected area shall e 
hoods .. or In locations where Ethylenei- evacuated as soon as the emergency 1 

• mine ls .?°ntained in an otherwise "closed be~~> d~te~~;g;i; conditions created r 
s3:7stem, but is transferred. charged, or the emergency shall be eliminated 1 
d1sch~rged into ot~~r normally closed the potentially affected area shall be • 
con tainers, the prov1.S1ons of this subpar- contaminated prior to the resumptio: r 
agra~h shall apply. <l> Access shall be normal operations. 
restncted to authorized employees only; . • 1 1 <ll> Ea.ch operation- shall be provided < lh> Special medi~al surveillance_ 1 with continuous local exhaust ventila- physician shall be instituted wl(hir 
tlon so that air movement is always from hours !or employees present in the • 
ordinary work areas to the operation. tentially affected area at the time of e 
Exhaust air shall not be discharged to emergency. A report of the medical ~· 
regulated areas. nonreguiated areas or velllance and any treatment shall be · 
the external environment unless decon- eluded in the incident report, In • 
taminated. Clean makeup air shall be in- cords.nee with para.graph <0 <2> of 1 
troduced in sufficient volume to. main- section. 
tain the correct operation of the local (Iv> Where an employee has a kn< 1 
exhaust system. contact with Ethyleneimine, such c • 

Ciii> Employees shall be provided with, ployee shall be required to shower s 
and required to wear, clean. full bodY soon as possible, unless contraindle,a l 
protective clothing <smocks, coveralls, by physical injuries. 
or long-sleeved shirt and pants), and <v> An Incident report on the err· 
gloves prior to entering the regulated gency shall be reported as provided l 
area. paragraph <f> <2> of this section. 

<Iv> Employees engaged in Ethylenel- <vl> Emergen~y deluge showers I 
mine handling oper~tlons shall be pro- eyewash fountains supplied with r • 
vided v.1th and required to wear and use ~g potable water shall be located n• , 
a full!ace supplied air respirator of the within sight of. and on the same J, l 
contlnuo~ flow or pres.sure-dema~d type with locations where a direct expos ! 
ln accordance with § 1910.134. • of Ethylenelmine would be most lH ' 
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~ a result of equipment failure. or im
. ., opcr work practice. 
th 13' Hygiene facilities and practices, 
~ • Storage or consumption of food, stor
' 11 e or use of contniners of beverages, 

1r ge or application of cosmetics. smok
• p ~ torage of smoking materials, tobacco 

oduc ts or other products for chewing, 

accessible only to. and handled only by. en A review of thls section at the em
.authorized employees, or by other em- ployee·s fil'St training and indoctrina
ployees trained in accordance with sub- tion program and annually thereafter. 
paragraph (5) of this paragraph, may (ii) Specific emergency procedures 
have contents identification limited to shall be prescribed, and posted, and em
a generic or proprietary name, or other ployees, shall be fam!liarized with their 
prop1ietary identification, of the rarcino- terms. and rehearsed in their application. 
gen and percent. (iii) All materials relating to the pro-

(iil Containers of Ethyleneimine and gram shall be provided upon request to 
containers required under paragraphs (c) authorized representatives of the Assist
C 4> <v>. <c) (6) (vii) (b>. and (c> <6> (viii> ant Secretary and the Director. 

• Cl the chewing of such products. are pro-
11-l bited in regulated areas. 
:1 •111 Where employees wear protective 

1thing and equipment clean change 
1 ,,ms shall be pro,·ided, In accordance 

th ~ 1910.141/e), for the number of 
rh employees required to change 

' •tile~ 
r~ 11il I Where toilets are in rcgula ted 
n: !'~• such toilets shall be in a separate 

,m. 
• 11,·l Where employees are required by 

l Is s~cuon to wash, washing facilities 
nil be provided in accordance with 

l ~ wi10141Cdllll and <2l<ii> through 

I · ·' Where employees are required by 
1s section to shower. shower facilities 

a, all be provided in accordance with 
~; l910 14lld l <3>. 
m 1 14, Conta»1inatic:! control. Ii> Reg
s l J~d areas. except for outdoor systems. 

11; be maintained under pre~ure nega
•e with respect to now-egulated areas. 

!d • !<:al exhaust ventilation may be used 
)

1 
gatJsfy this requirement. Clean make

l air m equal volume shall replace air 
m1Jved. 
Iii' Any equipn1ent. material. or other 

~ •m laken into or removed from a reg
aled area shall be done so In a manner 
l!lt does not cause contamination in 

,~ inreguJated areas or the external en
rt o ronrnent. 
1Wft 111 1 Decontamination procedures shall 
~It P 0tablished and implemented to re-
ed 101•,. Ethyleneimine from the surfaces of 
Jll a!eno.ls, equipment and the decontam
cY 1£.t1on facility. 

t ~ ,e1 _Signs, ~nformation and training.
btf I Signs. (ll Entrances to regulated 
uoo ra., shall be posted with signs bearing 

~ ltgend: 
bf CANCER-SUSPECT Ar.ENT 

~n AUTHORIZED PERSONNEL ONLY 

ht p rui Entrances to regulated areas con
ol f 11ning operations covered in paragraph 

11 !iJ 1 <5> of this section shall be posted with 
be u l.'TlS bearing the legend: 
in • 
of tll :ANCER- SUSPECT AGENT EXPOSED IN THls 

• AREA IMPERVIOUS SUIT INCLUDING 
k&Of GLOVES, BooTS, AND AIR-SUPPLIED HOOD 
bell~ REQUIRED AT ALL Tums, AUTHORIZED 
11-e! 1 PERSONNEL ONL y 
!il.8 !111> Appropriate signs <md lnstruc-
elllt Ions shall be posted at the entrance to, 

ded ,nd exit from, regulated areas, inform
. ng employees of the procedures that 
rs :,1 nust be followed in entering and leaving 

1111 
• reRUiated area. 

~ ~ 
1

12> Container contents identification. 

(b) of this section which are accessible <O Reports _ (1) Operations. Not 
to, or ~andled by employees other than later than March 1, 1974, the informa
aut?Or~ed employees or employees tion r equired in subdivisions (i), (11), 
~rained_ 1n accordancP with subparagraph ( iii) , and (iv) of this subparagraph shall 
:> of ~his 1:1aragra1:1h s~all have contents be reported in writing to the nearest 
ident~cat1on which mcl~des the full OSHA Area Director. Any changes in 
che~cal n~me and Chemic~ Ab_stracts such information shall be similarly re
Service Registry .n~ber as hsted 1n par- POrted in writing within 15 calendar days 
agraph <a> Cl> of this section. of such change. <I> A brief description 

<iii) Containers shall have the warn- and in-plant location of the area.Cs) reg
ing words "CANCER-SUSPECT AGENT" ulated and the address of each regulated 
displayed immediately under or adjacent area; 
to the contents identification. (ii) The name <s> and other identify-

(iv) Containers which have Ethylene- tng i.nformation as to the presence of 
imine contents with corrosive or irrtta.t- Ethyleneimine in ea.ch regulated area; 
l.ng properties shall have label statements (iii) The number of employees 1n each 
warning of such hazards, noting, if ap- regulated area, during normal operations 
propriate, particularly sensitive or af- including qiaintenance activities and 
fected portions of the body. (iv) The manner in whlch Ethylene-

(3) Lettering. Lettering on signs and imlne is present 1n each regulated area.; 
Instructions required by subparagraph e.g. whether it Is manufactured, proc
(1) of this paragraph shall be a mini- essed, used, repackaged, released, stored, 
mum letter height of 2 inches. Labels on or otherwise handled. 
containers required under this section (2) Incidents. Incidents which result 
shall not be less than ½ the size of the 1n the release of Ethyleneimine into any 
largest lettering on the package, and not area where employees may be potentially 
less than 8 Point type in any instance: exPQsed shall be rePOrted 1n accordance 
Provided, That no such required letter- with this subparagraph. <1> A report of 
ing need be more than 1 inch in height. the occurrence of the incident and the 

facts obtainable at that time including 
(4) Prohibited statements. No state- a report on any medical treatment of 

ment. shall appear on or near any re- affected employees shall be made withln 
quired sign, label, or instruction which 24 hours to the nearest OSHA Area 
contradicts or detracts from the effect Director. 
of any required warning, ~formation or (ii) A written report shall be filed with 
instruction. the nearest OSHA Area Director within 

(5) Training and indoctrlnatio-n. (1) 15 calendar days thereafter and shall ln
Each employee prior to being authorized elude: <a> A spec1flcatlon of the amount 
to enter a regulated area shall receive a of material released, the amount of time 
training and indoctrination program in- involved, and an explanation of the pro.:. 
eluding, but not necessarily limited to: cedure used in determining this figure; 
<a> The nature of the carclnogenlc haZ- (b) A description of the area involved, 
ards of Ethylenelml.ne, Including local and the extent of knQwn and possible 
and systemic toxicity; employee exposure and area contamlna-

(b> The speclflc nature of the oper- tlon, and 
ation involving Ethylene1mine which <c> A report of any mec!ical treat-
could result in exposure; ment of affected employees, and any 

<c> The purpose for and application of medical surveillance program lmple-
the medical surveillance program, in- mented; and 
eluding as appropriate methods of self- (d) An analysis of the circumstances 
e)(amln~tion· ' of the incident, and measures ta.ken or to 

(,.> ....... ' f d ll t1 be taken, with speclflc completion dates, 
u. .Lue purpose or an a.pp ca on to avoid further similar releases. 

of decontamination practices and pur-

~; The purpose for and signlfl.cance (g) Medical surveillance. At no cost to 
of emergency practices and procedures; the employee, a program of medical sur-

(/) The employee's speclflc role in velllance shall be established and 1.mple-
emergency procedures; mented for employees considered for 

(g) Specific information to aid the as.5lgnment to enter regulated areas, and 
employee in recognition and evaluation for authorized employees. Cl> Examina
of conditions and situations which may tions. (1) Before an employee ls as.5lgned 
r esult in the release of Ethylenel.mine; to enter a regulated area, a preasslgn-

161 ' Containers of Ethyleneirnine a.nd 
ie (d 0ntalners required under paragraphs 
~~t ; 1 14) (v) and <c> (6) (vU> <b), and Cc> 
' ut <vi.ti) (b) of this section which a.re 

(h) The purpose for and application ment _physical examination by a physl
of specific first aid procedures and prac- clan shall be provided. The examl.na.tion 
tices; shall Include the personal htst.ory of the 

1012(g)(l) 
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employee, family and occupational back
ground, Including genetic and environ
mental factors. 

(ll) Authorlred employees shall be 
provided periodic physical examinations, 
not less often than annually, following 
the preasslgnment exa.m.1natlon. 

(iii> In all physical examinations, the 
examining physician shall consider 
whether there exist conditions of In
creased risk, including reduced Immuno
logical competence, those undergoing 
treatment with steroids or cytotoxic 
a.gents, pregnancy and cigarette smoking. 

(2) Records. (1) Employers of em
ployees examined pursuant to this para
graph shall cause to be maintained com
plete and accurate records of all such 
medical examinations. Records shall be 
maintained for the duration of the em
ployee's employment. Upon termination 
ot the employee's employment, Including 
retirement or death, or in the event that 
the employer ceases business without a 
successor, records, or notarlred true 
copies thereof, shall be forwarded by 
registered mall to the Director. 

<it> Records required by this para
graph shall be provided upon request to 
authorized representatives of the Assist
ant Secretary or the Director; and upon 
request of an employee or former em
ployee, to a physician designated by the 
employee or to a new employer. 

(111) Any physician who conducts a 
medical examination required by this 
paragraph shall furnish to the employer 
a statement of the employee's suitability 
for employment In the specUlc expooure. 

regulated areas, or the external environ- working with beta-Propiolactone 
ment. an isolated system, such as a "glo1 

C5> "Decontamination" means the in- shall wash their hands and arm 
activation of beta-Propiolactone or it.s completion of the assigned task a 
safe disposal. fore engaging In other activities nc 

C6) "Director" means the Director, elated with the isolated system 
National Institute for Occupational < 2 > Closed system operation. 
Safety and Health, or any person di- regulated areas where beta-Pro 
rected by him or the Secretary of Health, tone is stored in sealed contain 
Education, and Welfare to act for the contained in a closed system, Inc 
Director. piping systems, with any sample 

(7) "Disposal" means the safe removal or openings closed while beta-pro 
of beta-Proplolactone from the work en- tone Is contained within. Access s 
vironment. restricted to authorized employee 

<8) "Emergency" means an unfore- <3> Open vessel system oper 
seen circumstance or set of clrcum- Open vessel system operations as < 
stances resulting In the release of beta- in paragraph <b> <13) of this secti • r 

0 Propiolactone whii:h may result in ex:- prohibited. 
posure to or contact with beta- <4> Transfer from a closed s' 
Propiolactone. charging or discharging point open 

<9) "External environment" means or otherwise opening a closed syst, 
any environment external to regulated operations Involving "laboratory 
and nonregu]ated areas. hoods." or in locations where 

<10) "Isolated system" means a fully Propiolactone Is contained In an 
enclosed structure other than the vessel wise "closed system." but ls transl !Iii 
of containment of beta-Propiolactone. charged, or <llscharged into othe1 
which ls impervious to the ~ge of malty closed containers, the provlsl 
beta-Proplolactone, and which would this subparagraph shall apply. <ll 
prevent the entry of bet&-Proplolactone shal be restricted to authorized en 
Into regulated areas, nonregulated areas. ees only: 
or the external environment, should <Ii> Each operation shall be pl'1 
leakage or spillage from the vessel of with continuous loca.J exhaust VE 
containment occur. tlon so that air movement Is E 

<11> "Laboratory type hood'' Is a de- from ordinary work areas to the< 
vice enclosed on three sides and the top tloq. Exhaust air shall not be dlsch 
and bottom. designed and maintained so to regulated areas, nonregulated 
as to draw air inward at an average or the external environment unle: 
lint!ar face velocity of 150 feet per min- contaminated. Clean makeup air 
ute with a minimum of 125 feet per min- be introduced In sufficient volur 
ute; designed, constructed, and main- maintain the correct operation o 

§ 1910.1013 bera-Propiolnctone. , tained In such a way that anwioperatthlon loca.l exhaust system. 'i.'!i 
involving beta-Proplolactone thin e 

1
. r 

(a) Scope and application. (1) This hood does not require the tnsertion of <ill> Employees shall be provide< --. ; 
section applies to any area In which beta- any portion of any employees' body other and required to wear, clean, full l:<l 
Proplolactone, Chemical Abstracts Serv- than his hands and arms. protective clothing <smocks, co, ~ 
ice Registry Number 57578 ls manu- < 12> "Nonregulated area" means any or Jong-sleeved shirt and pants> IA 

1 factured, processed, repackaged, released, area under the control of the employer covers and gloves prior to enterh "a 
handled, or stored, but shall not apply where entry and exit Is neither restricted regulated area. .)h 
to transshipment In sealed containers, nor controlled. Ov> Employees engaged _In betl tin 
except for the labeling requirements piolactone handling operations sh 

1 hs ( ) (2) (3) nd (4) 113> "Open-vessel system" means an d to under paragrap e , , a provided with and require we~ , .• 
of this section. operation Involving beta-Propiolactone use a full!ace, supplied air resp "': 

(2) This section shall not apply to in an open vessel, which is not In an lso- of the continuous flow or pressn ..... ~ 
solid or liquid mixtures containing less lated system, a laboratory type hood, nor mand type, in accordance with § 191 ~ 
than 1.0 percent by weight or volume of in any 0ther syStem affording equlvalP.nt 1v1 Prior to each exit from a reg ..,1 

· beta-Proplolactone. protection against the entry of beta- area, employees shall be required ~ 1 

(b> Definitions. For the purposes of Propiolactone Into regulated areas, non- move and leave protective clothln ~ 
this section: <1> "Absolute filter" Is one regulated areas, or the external environ- equipment at the point of exit and 
capable of retaining 99.97 percent of a ment. last exit of the day, to place used 
mono disperse aerosol of 0.3 ,14m particles. < 14 > "Protective clothing" means ing and equipment In lmpervtol.l! 

<2> "Authorized employee" means an clothing designed to protect an employee tainers at the point of exit for pu 
employee whose duties require him to be against contact with or exposure to beta- of decontamination or disposal. Th• 
in the regulated area and who has been Propiolactone. tents of such impervious contalnen 
speclftcally assigned by the employer. 05> "Regulated area·• means an area be Identified. as required under / 

(3) "Clean change room" means a where entry and exit ls restricted and graphs <e> <2> • <3> • and <4> oJ th: 
room where employees put on clean controlled. section. 11111 

1 clothing and/or protective equipment In <vll Drinking fountains are prot ~ 
an environment free of beta-Proplo- <cl Requirements for area.s containing In the regulated area. 
lactone. The clean change room shall be beta-Pro-plolactone. A regulated area 
contiguous to and have an entry from a shall be established by an employer where <5> Maintenance and deconta 
shower room, when the shower room beta-Proplolactone Is manufactured, tton activities. In cleanup of lea 
faclllties are otherwL,;e r~ulred In thts processed, used, repackaged, released, spills, maintenance or repair open 
section. handled or stored. All such areas shall on contaminated systems or equip I w 

<4> "Closed system" means an opera- L•J controlled In accordance with the re- where direct contact with beta-P ' Ille' 
tlon involving beta-Proplolactone where qulrements for the foJlowing category or lactone could result, each authorize 
containment prevents the release of beta- categories describing the operation In- ployee entering that area shall: 1 'Ill: 
Proplolactone Into regulated areas. non- volved: < 1 > Isolated syste1ns. Employees provided with and required to w Ii! 

1012(g)(2) 
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CONTROi~ 

1 n Impervious garments, including 
1 ·es, boots and continuous-air supplied 

d In accordance with § 1910.134. 
ll Be decontaminated before remov-

1 the protective garments and hood; 

shall be provided in accordance with 
§ 1910.141Cd) Cl> and <2> <ii> through 
.<vii). 

<v> Where employees are required by 
this section to shower, shower facilities 
shall be provided in accordance with 

<iii> Containers shnll have the warning 
words "CANCER-SUSPECT AGENT" 
displayed immediately under or adjacent 
to the contents identification. 

IIJ Be required to shower uPon re
l •lr.,g the protective garments and 
Id. 

i 910.1013(c)(6) revoked at 
~ F.R. 35184, August 20, 
.,(..] 

~ 1910.14l<d) (3). . 

<4) Contantination control. <D Regu
lated areas. except for outdoor systems, 
!'hall be maintained under pressure neg
ative with respect to nonr~gulated areas. 
Local exhaust ventilation may be used 
to satisfy this requirement. Clean 
makeup air In equal volume shall replace 
air removed. 

<iv> Containers which have beta
Propiolactone contents with corrosive or 
irritating properties shall have label 
statements warning of such hazards, 
noting, if appropriate, particularly sensi
tive or affected portions of the body. 

11 l Gtneral regulated area requirements.
• Revoked 
II 

21 Emergencies. In an emergency. 
nedtate measures including, but not 

• lted to, the requirements or subdivt-
• is en. (11), (ill), Civ), and Cv> or this 

paragraph shall be implemented. Ci> 
• • potentially affected area. shall be 

ruated as soon as the emergency 
be'!n determined. 

~ 

: II> Hazardous conditions created by 
~ emergency shall be eliminated and 
jll potentially affected area shall be de-

taminated prior to the resumption of 
lfll mal operations. 
• 1111 Special medical sun•eillance by a 

slclan shall be instituted within 24 
1rs for employees present in the 
enllally affected area at the time of 
emergency. A report of the medical 

veillance and any treatment shall be 
uded in the incident report, in ac
d mce with paragraph If> <2> of this 
I.Ion 
1v\ Where an employee has a known 
t_a~l with beta-Propiolactone. such 
1>,oyee shall be required to shower as 

~ 
n as ))OSSible, unless contraindicated 
physical inJuries. 
\'t At\ incident repart on the emer
cv shall be reported as provided in 
egraph en <2> of th}s section. 
v11 Emergency deluge showers and 
wa.~h fountains supplied with run

-i,I ,g P0lable water shall be located near. 
hm sight of, and on the same level 

l h locations where a direct exposure to ;,a .o-Proplolactone would be most likely 
a result of equipment failure, or lm-

1 >per work practice. 

9 
1 3> Hygiene /::rcilities and practices. <1> 

'i":. )rage or consumption of food, storage 
use of containers of beverages, storage 
application of cosmetics. smoking. 

,rage of smoking materials, tobacco 
O<iuct.s or other products for chewing, 

<ii> Any equipment, material, or other 
item taken into or removed from a reg
ulated area. shall be done so in a manner 
that does not cause contamination in 
nonreguiated areS-5 or the· external en-
vironment. 

<iii> Decontamination procedll't'es shall 
be established and Implemented to re
move beta-Propiola.ctone from the sur
faces of materials, equipment and the 
decontamination facility. 

<el Signs, information and training-
< U Signs. <i) Entrances to regulated 

areas shall be posted with signs bea1ing 
the legend: 

CANCER-SUSPECT ACENT 

AUTHORIZ£D PERSONNEL ONLY 

<iii Entrances to regulated areas c0n
taining operations covered in paragraph 
< c \ < 51 of thi:; section shall be posted 
with signs ber- ring the legend: 

CANCER-SUSPECT ACENT EXPOSED IN THIS 
AREA !MP£RVIOUS SUIT !NCl.UDINC 
GLOVES. BOOTS, AND AIR-SUPPLIED HOOD 
REQUIRED AT ALL TIMES AUTHORIZED 

PERSONNEL ONL Y 

<iii' App1·oprlat,e signs and instructions 
shall be posted at the entrance to, and 
exit from, regulated areas, lnformlnl!' 
employees of the procedures that must 
be followed in entering and leaving a 
regulated area. 

<2> Container contents identification. 
(i) Containers of beta-Propiolacto11e 
and containers required under para
graphs Cc> <4> Cv) and <c> <6) (viii cb>, 
and <c) (6) (viii) <b> of this section which 
areaccesslble only to, ancl. handled only 
by, authorized employees, or by other 
employees trained in accordance with 
subparagraph <5> of this paragraph, 
may have contents Identification limited 
to a generic or proprietary name, or 
other proprietary identification, of the 
carcinogen and percent. 

t 1 the r.hewlng of such products, are pro
l>iled In regulated areas. 
111 1 Where employees wear protective 
>thing and equipment clean change 
)rn,~ shall be pro\·ldcd. In accordance 
th § 1910.141/ei for the number of 

r Ii I Containers of beta-Propiolactone 
and containers required under para
graphs (c) <4l (v>, re> <6> <vii> <bl, and 
<cl <6> <viiD <b) of this section which are 
accessible to, or handled by employees 
other than authorized employees or em
ployees trained \n accordance with sub
paragraph (5) of this paragraph shall 
have contents identification which in
cludes the full chemical name and Chem
ical Abstracts Service Registry number 
as listed in paragraph <a) <U of this 
section. 

~ Ch employees req11ired to change 
!Ill"' >lhes. 

'Iii• Where toilet.,; are in regulated 
•a,, such toilets shall be in a separate 

,m 
,.,. 1 Where employees arc required bY 

di Ii ~ection to wa..sh. washing facilities 

(3) Lettering. Lettering on signs and 
instructions required by subparagraph 
(1) shall be a minimum letter height of 
2 inches. Labels on containers required 
under this section shall not be less than 
½ the size of the largest lettering on the 
package, and not less than 8 Point type 
in any instance: Provided, That no such 
required lettering need be more than 1 
inch in height. 

(4) Prohibited. statements. No state
ment shall appear on or near any re
quired sign, label, or instruction which 
contradicts or detracts from the effect 
of any required warning, information or 
instruction. , 

<5> Training and indoctrination. <1> 
Each employee prior to being authorized 
to enter a regulated area, shall receive 
a training and indoctrination p~·ogram 
including, but not necessarily limited to: 
(a) The nature of the carcinogenic haz
ards of beta-Propiolactone, including 
local and systemic toxicity: 

Cb) The specific nature of the opera
tion involving beta-Propiolactone which 
could result in expQsure; 

Cc) The pUfPoSe for and application of 
the medical sU1-veillance program, in
cluding, as appropriate, methods of self
examination; 

Cd) The purpose for and application of 
decontamination practices and purposes; 

Ce) The purpose for and significance of 
emergency practices and procedures; 

<!> The employee's specific role in 
emergency procedures; 

(g) Specific information to aid the em
ployee in recognition and evaluation 
of conditions and situations which may 
result in the release of beta.-Proplolac
tone; 

Ch) The purpose for and appllcatloµ 
of specific first aid procedures and prac
tices; 

Ci) A review of this section· at the 
employee's first training and indoctrina
tion program and annually thereafter. 

CU) Speciflc emergency- procedures 
shall be prescribed, and posted, and em
ployees shall be familiarized with their 
terms, and rehearsed in their applica
tion. 

<ill) All materials relating to the pro
gram shall be provided uPon request to 
authorized representatives of the Assist
ant Secretary and the Director. 

Cf) Reports-Cl) Operations. Not later 
than March 1, 1974, the information re
quired in subdh1slons Ci). (11>, (ill), and 
(iv) of this subparagraph shall be re-
ported tn writing to the nearest OSHA 
Area Director. Any changes in such in
formation shall be similarly reported in 
writing within 15 calendar days of such 

1013(f)(l) 
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change. <i> A brief description and in
plant location of the area<s> regulated 
and the address of eacb regulated area; 

!ii) The name,s> anJ vi.her 'dculifying 
information as to tbe presence of beta
Propiolatcone in each regulated area; 

(ill) The number of employees in each 
regulated area, during normal operations 
including maintenance activities and 

<iv) The manner in which beta-Pro
piolactone is present in each regulated 
area: e.g. whether it is manufactured, 
processed, used, repackaged, released, 
stored, or otherwise handled. 

(2) Incidents. Incide:its which result 
in the release of beta-Propiolactone into 
any area where employees may be poten
tially expased shall be reported in ac
cordance with this subparagraph. (I) A 
report of the occurrence of the incident 
and the facts obtainable at that time in
cluding a report on any medical treat
ment of affected employees shall be made 
within 24 hours to the nearest OSHA 
Area Director. 

(II) A written report shall be filed with 
the nearest OSHA Area Director within 
15 calendar days thereafter and shall in
clude: <a> A specification of the amount 
of material released, the amount of time 
involved, and an explanation of the pro
cedure used in determining thls figure; 

Cb> A description of the area involved, 
and the extent of known and possible em
ployee exposure and area contamination, 
and 

<c> A report of any medical treatment 
of affected employees, and any medical 
surveillance program implemented; and 

<d> An analysis of the circumstances 
of the incident, and measures taken or to 
be taken, with specific completion dates, 
to avoid further similar releases. 

(g) Medical surveillance. At no cost to 
the employee, a program of medical sur
veillance shall be establ!.shed and Imple
mented for employees considered for as
signment to enter regulated areas, and 
for authorized employees. Cl) Exa1nina
tions. <1> Before an employee is Pssigned 
to enter a regulated area, a preassign
ment physical examination by a physi
cian shall be provided. The examination 
shall include the personal history of the 
employee, family and occupational back
ground. including genetic and environ
mental factors. 

<U> Authorized employees shall be pro
vided periodic physical examinations, not 
less often than annually, following the 
preassignmeut examination. 

<ill> In all physical examinations, the 
examining physician shall consider 
whether there exist conditions of in
creased risk, including reduced immuno
logical competence, those undergoing 
treatment with steroids or cytotoxic 
agent, pregnancy and cigarette smoking. 

(2> Records. (I) Employers of em
ployees examined pursuant to this para
graph shall cause to be maintained com
plete and accurate records of all such 
medical examinations. Records shall be 
maintained for the duration of the em
ployee's employment. Upon termination 
of the employee's employment, including 
retlremnt or death, or in the event that 

1013(f)(2) 

the employer ceases business without a (9> "External environment" mei • 
successor, records, or notarized true environment external to regulat. 111£ 
copies thereof, shall be forwarded by reg- nonregulated areas. 
istered mall to the Director. (10) "Isolated system'' means ltl> 

<II> Records required by this para- · enclosed structure other t han thf 
graph shall be provided upon request to of containment of 2-Acetyl.aml 
authorized representatives of the As- rene, which is impervious to the 1 
sistant Secretary or the Director; and of 2-Acetylaminofluorene, and 
upon request of an employee or former would prevent the entry of 2-Acet 
employee, to a physician designated by nofluorene into regulated areas, n 
the employee or to a new employer. ulated areas, or the external er 

<ill) Any physician who conducts a ment., should leakage or splllag, 
medical examination required by this the vessel of containment occur. 
paragraph shall furnish to the employer 01) "Laboratory type hood" u 
a statement of the employee's sultabllity Vice enclosed on three sides and t 
for employment in the specific exposure. and bottom, designed and malnta. 

as to draw air inward at an a e 

§ 1910.1014 2-Acctylaminofiuorcne. 

linear face volocity of 150 feet pe Ai· 
ute with a minimum of 126 feet pe, 
ute; designed, constructed, and • 

<a> Scope and application. Cl) This tained 1n such a way that an OPl ! 
section applies to any area in wblch 2- involving 2-AcetylamJnofluorene 
Acetylaminofluorene, Chemical Abstracts the hood does not require the 1ru 
Service Registry Number 53963 is ma.nu- of any portion of any employees • 
factured, processed, repackaged, re- other than his hands and arms. 
leased, handled, or stored, but shall not (12) "Nonregulated area" mea1 11b 
apply to transshipment in sealed con- area under the control of the em 111f 
talners, except for the labeling require- where entry and exit is neither res• Wl! 
ments under paragraphs (e) <2>, (3), and . nor controlled. 
< 4 > of this section. 

(2) This section shall not apply to 
solid or liquid mixtures containing less 
than 1.0 percent by weight or volume of 
2-Acetylamino fluorene . 

(b) Definitions. For the purposes of 
this section: Cl> "Absolute filter" 1s one 
capable of ret.alning 99.97 percent of a 
mono disperse aerosol of ll.3 µm particles. 

12) "Authorized employee" means an 
employee who duties require him to be in 
the regulated area and who has been 
specifically assigned by the employer. 

<3> '"Clean change room" means a 
room where employees put on clean 
clothing and/ or protective equipment in 
an environment free of 2-Acetylamino
fluorene. The clean change room shall 
be contiguous to and have an entry from 
a shower room, when the shower room 
facilities are otherwise required in this 
section. 

<4) "Closed system" means an opera
tion involving 2-Acetylaminofluorene 
where containment prevents the r~ease 
of 2-Acetylaminofluorene into regulated 
areas, nonregulated areas. or the e;xter
nA.I environment. 

(5) "Decontamination" means the in
activation of 2-Acetylarolnofluorene or 
its safe disposal. 

(6) "Director" means the Director, Na
tional Institute for Occupational Safety 
and Health, or any person directed by 
him or the Secretary of'Health, Educa
tion, and Welfare to act for the Director. 

<7> "Disposal" means the safe removal 
of 2-Acetylamlnofluorene from the work 
environment. 

(8> "Emergency" ro<>ans an unforeseen 
circumstance or set of circumstances re
sulting In the release of 2-Acetylamino
fluorene which may result in exposure 
to or contact with 2-Acetylaminofluo
rene. 

< 13) "Open-vessel systrm" mei r 
operation involving 2-Acetylamil • 
renc in an open vessel, which is 
an isolated system, a laborator. 
hood, nor in any other sysk ~ alf 
equivalent protection again:,t the 
of 2-Acetylamlnofluorene into reg NI 
areas. nonregulated areas, or the ex ., 
environment. 

Cl4> "Protective clothing•• la 
clothing designed to protect an em ,.. 
against contact with or exposure 
Acetylaminofluorene. 

< 15 > "Regulated area .. means a1 
where entry and exit is restricte 
controlled. 

<c> Requirements tor areas cont,• 
2-Acetylnminoftuorene. A regulate< • 
shat: be established by an employer ll'f 
2-Acetylaminofluorene is manufac Ml 
processed, used. repackaged, rel, Ill 
handled or stored. All such areas 
be controlled in accordance with ti re
quirements for the following categ< 
categories describing the oper9.tlo 
volved: Cl) Isolated systems. Empl • 
working with 2-Acetylarninoflu ftf 
within an Isolated system, such • 
"glove box" shall wash their hand 11cl 
arms upon complet.lon of the ass ad 
task and before engaging in other l9· 
ities not associated with the is lee 
system. 

<2> Closed wstem operation. V llr 
regulated areas where 2-Acetyl& ~ 
fluorene ls stored 1n sealed cont.a • 
or contained In a closed system, ir 1' 
ing piping systems, with any sample ,I! 
or openings cl06ed while 2-Acetylal • 
fluorene is contained within: <D J Ill 
shall be restricted to authorized • 
ployees only ; 

(ii) Employees shall be requir It 
wash hands, forearms. face and !C~ 
upon ea.ch exit from the regulated: If 
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, ~ to the POint of exit and before en-
~ 11mg in other activities. 
~~ Ill Open vessel system oPerations. 

CONTROL 

<iO Be decont.aminated before remov
ing the protective garmen ts and hood; 

<iii> Be required to shower upon re
moving the protective garments and 
hood. 

Cii> Any equipment, material, or other 
item taken into or removed from a regu
lated area shall be done so in a manner 
that does not cause contamJnatlon in 
lnonregulated areas or t'he external 

pen vessel system operations as defined 
~ ~ paragraph <b> (13) of this section are 
~ "Ohlbited. 
the 1t 1 Trans/er from a closed system, 
lllC 1arging or discharging point ()J)erations, 

otMrwtse oPening a closed system. In 
!BS • >m.Uons involving "laboratory type 
·a1 Jods." or in locat.lons where 2-Acetyl
;!IJJi' 1 nlnofluorene is contained in an other-

[§1910 . 1014(c)(6 ) revoked 
41 F.R. 35184 , August 20 , 
1976.] 

environment. 
at <ill> DeconternJnatjon procedures shall 

be established and implemented to re
move 2-Acetylarnloofluorene from the 
surfaces of materials, equipment and the 
decontamlnat!'ln factllty. 

cur &e "closed system.'' but is transferred, 
: 1arged, or discharged into other nor• !/ ~ .ally closed containers, the provisions 

llll this subparagraph shall app}y, (i) Ac-
"" iss shall be restricted to authorized em

an ',r oyees on}y · 
!et !!!Ir • 
eet IC Ull Each operation shall be provided 
an.i ilh continuous local exhaust ventilation 

111 1 that air movement is always from 
rene :-dinary work areas to the operation. Ex-
Ile trJ!r aust air shall not be discharged to regu
lor]-1 led areas, nonregulated areas or the 
rns. tt.er.ial environment unless decontami-

ated. Clean makeup air shall be intro
~e e:,j uced in sufficient volume to maintain 
er re 'le correct aperation of the local exhaust 

Ill.en. 

• a:q\: <!Ill Employees shall be provided with. 
· 1~ nd required to wear; clean, full body 
~ ~ rotective clothing <smocks, coveralls, or 
ratair 1ng-sleeved shirt and pants), shoe 

'. , a!:I' JVets a.nd gloves prior to entering the 
.,i th! e ?gu)ated area. 
to~ 11v1 Employees engaged in 2-Acetyl
the minofluorene bandllng operations shall 

e provided with and required to wear 
• nd use a half-face. filter-type resplra-

1g ru :ir tor dusts, mists, and fumes, in a.c
an ea:t ordance with § 1910.13-1. A respirator 
JOSlllf lfordlng blgher levels of protection may 

I 
e substituted. 

•arulll 
;tricltd 'V) Prior to each exlt from a regu-

1\ed area., employees shall be required 
, remove and leave protective clothing 

sec•! nd eqUlpment at the point of exit a.nd at 
gu1ated 1 1e la.st exit of ~ day. to place used 
pto}'ef i IOlhing and eqwpment in Impervious 
Ulula:'U llllainers at the point of ekit for pur
d ,ti:I ~ of decontamination or disposal. 
ueas s 'he contents of such impervious con

'witb uie 1lners shall be identified, as required 
, catd"l'! nder para.graphs Ce) (2). <3>, and <4) of 
pt1tli0'1 11s aectlon. 

1 
EJ]llll\'O <Vil Employees shall be required to 

ttll!0~,;1 ·ash bands, forearms, face and neck on 
ueb I IICh exit from the regulated area, cl06e 

, s . l the P<>int of exit, and before engaging 
r bJll- 1 other activities 
Uie ~• <Vil) Employ~ shall be required to 
1 otllf~ hower after the last exit of the day. 
lbe 1vtll> Drlnking fountains are pro-

,lblted in the regulated area.. 

.t1011 i:! cs, Maintenance and decontamination 
~cilY Iii£ clhllties. In cleanup of leaks or spills, 
l COD we! ~lntenance or repair ope.rations on con
stelllp'e P 11l\lnated systems or equipment, where 
salll ~ lrect contact with 2-Acetylaminofluo
~cel1 }.t ~e could result, each authorized em
o ~ loyee entering that area shall : Cl) Be 
bO •rovlded with and required to wear clean. 

e4 llPervious garments. Including gloves. 
~ 1 <>ots and continuous-air supplied hood 

ce ~Ill' n a<;cordance with ~ 1910.134. 
ruJa • 

(d) General regulated area requirements. - (iv) Dry sweeping and dry mopplng 
(!)-Revoked are prohibited. 

<2) Emergencies. Io an emergency, im
mediate meas-ures including, but not 
limited to, the requirements of subdivi
sions (1) , <U>, (U1) , <Iv) , and Cv> of this 
subparagraph shall be implemented. CD 
The potentially affected area shall be 
evacuated as soon as the emergency has 
been determined. 

<ii> Hazardous conditions created by 
the emergency shall be eliminated and 
the POtent.lally affected area shall be de
contaminated prior to the resumption of 
normal operations. 

<ill) Special medical surveillance by a 
physician shall 1>e instituted within 24 
hours for employees present in the po
tentially affected area at the time of the 
emergency. A report of the medical sur
velllance and any treatment shall be 
included in the incident report, in ac
cordance with paragraph en <2) of this 
section. 

Civ) Where an employee bas a known 
contact with 2-AcetyJemlnofluorene, such 
employee shall be required to shower as 
soon as possible. unless contraindicated 
by physical Injuries. 

Cv> An incident report on the emer
gency shall be reported as provided in 
paragraph Cf> (2) ot this section. 

(3) Hygiene facUitfe.s and practtces. 
Ci> Storage or consumption of food, stor
age or use of containers of beverages, 
storage or application of cosmetics, 
smoking, storage of smoking materials, 
tobacco products or other products tor 
chewing, or the chewing of su.cb prod
ucts, are proliiblted in regulated areas. 

<ii) Where employees are required by 
this section to wash. washing facilities 
shall be provided 1n accordance with 
§ 1910.141 Cd) Cl) and (2) (il) through 
(vil) . 

Cl11> Where employees are required by 
thls section to shower, shower factlltles 
shall be provided in accordance with 
§ 1910.141 <d) (3). 

Civ> Where employees wear protective 
clothing and equipment clean change 
rooms shall be provided, 1n accordance 
with § 1910.141 <e> , for the number of 
such employees required to change 
clothes. 

Cv> Where toilets are in regulated 
areas, such toilets shall be in a separate 
room. 

·c4) Contamination control. ( 1} Regu
lated areas, except for outdoor systems, 
shall be maintained under pressure nega
tive with respect; to nonregUlated areas. 
Local exhaust ventilation may be used 
to satisfy this requirement. Clean make
UP air in equal volume shall replace air 
removed. 

Ce> Stuns, information and tralnlng
(1) Signs. CU Entrances to regulated 
areas shall be posted with signs bearing 
the legend: 

CANCER-SUSPECT AGENT 
AUTHOIUZED PEllsoNNEL ONLY 

(ii) Entrances to regulated areas con
taining operations covered in paragraph 
<e> (5) o! tb1s section shall be posted 
with signs bearing the legend: 
CANCER-SUSPECT AGENT Exl'OSED IN THls 

AllzA lKPDVIOUS SUIT lNCL'Ol>ING 
GLOVES, BOOTS, AND AIR-SUPPLIED HOOD 
RBQUDlED AT ALL TDa:s AUTHORIZED 
PERSONNEL Om Y 

OH> Appropriate signs and tnstruc
tlons shall be posted e,t the entrance to, 
and exit from, regulated areas, inform
ing employees of the procedures that 
must be followed in entering and leaving 
a regulated area.. 

C2> Container contents identification.. 
( 1} Containers of 2-Acetylamtnofluorene 
and containers required under para
graphs <c> C4> <v> and Cc> C6) Cvil> Cb>, 
and Cc> C6> (vill) Cb) of this section which 
are accessible only to, and handled onlY 
by, authorized employees, or by other 
employees trained in accordance with 
subparagraph (5> of this paragraph, may 
have contents ldentl.flcatlon limited to a 
generic or proprietary name, or other 
proprietary identification, of the .carcin
ogen and percent. 

CU) Containers of 2-Acetylamino
fluore.ne and containers required under 
para.graphs Cc) (4) (v), Cc) (6) Cvtl> Cb), 
and Cc) (6> CvW> Cb) of thJs section which 
are accessible to, or handled by employ
ees other than authorized employees or 
employees trained in accordance with 
subparagraph (6) of thJs paragraph shall 
have contents identification which in
cludes the full che-mical name and Chem
ical Abstracts Service Registry number 
as listed in paragraph Ca.> (1) of this 
section . 

<IU> Containers shall have the warn
ing words "CANCER-SUSPECT AGENT" 
displayed Immediately under or adjacent 
to the contents ldentl.flcatlon. 

<iv) Containers which have 2-Acetyl
amlnofluorene contents with corrosive 
or irritating properties shall have label 
statements warning of such hazards, not
in.g, If appropriate, parttcular}y sensitive 
or affected portions of the body. 

C3> L ettering. Lettering on signs and 
instructions required by subparagraph 
c 1) shall be a minimum letter height of 
2 lnches. Labels on containers required 
under this section shall not be less tho" 

1014(e)(3) 
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½ the sl7.e of the largest lettering on 
the package, and not less than 8 point 
type in any instance; Pr01Jidect, Th&t no 
such required lettering need be more 
than 1 inch height. 

(4) Prohtbitecl statements. No stat.e
ment shall appear on or near any re
quired sign, label, or instruction which 
contradicts or detracts from the effect 
of any required warning, information or 
instruction. 

C5) Tralnfnu and tndoctrtnatlon. CD 
Each "mployee prtor to betng authorized 
to ent.er a regulated area, shall receive 
a trainlng and indoctrtnatton program 
including, but not necessarily llmlt.ed to: 
Ca> The nature of the carclhogenlc haz
ards of 2-Acetylamlnofiuorene, includ
ing loca.l and syst.emlc toxicity; 

Cb) The speclflc nature of the opera
tion involving 2-Acetylamlnofiuorene 
which could result in exposure; 

Cc> The purpose for and a.ppllca.tlon 
of the medical survemance program, in
cluding, a.s approprtate, methods of self
examlnatlon; 

Cd> The purpose tor and application 
of decontamlna.tlon practices and pur
poses; 

<e> The purpose for and slgnlflcance 
of emergency practices a.nd procedUres; 

<t> The employee's spes:lflc role in 
emergency procedures; 

Cg) Specltlc information to a.ld the 
employee in recogn.ttlon and evalua.tlon 
of conditions and situations which may 
result in the release of 2-Acetylamlno
fluorene; 

Ch) The pw-pose for and application 
of speciflc first aid procedures and prac
tices; 

Ci> A review of this section at the 
employee's first training and indoctrina
tion program and annually thereafter. 

Cll> Specltlc emergency procedures 
shall be prescribed, and posted, and em
ployees, shall be famlllarized with their 
terms, and rehearsed In their application. 

<W> All materials relating to the pro
gram shall be provided upon request to 
authorized representatives of the As
sistant Secretary and the Director. 

Cf) Reports-<1> Operations. Not later 
than March 1, 1974, the information re
quired in subdivisions CD, CU>, CIU), and 
<1v> of this subparagraph shall be re
ported In writing to the nearest OSHA 
Area Director. Any changes in such In
formation shall be slmllarly reported in 
writing within 15 calendar days of such 
change. (1) A brief description and in
plant location of the areaCs> regulated 
and the address of each regulated area: 

CU> The namels) and other identify
ing information as to the presence of 
2-Acetylamlnofiuorene In each regulated 
area: 

(111> The number of employees in each 
regulated area, during normal operations 
including maintenance activities and 

Ov> The manner in which 2-Acetyl
amlnofluorene ls present in each regu
lated area; e.g. whether it ls manufac
tured, processed, used, repackaged, re
leased, stored, or otherwise handled. 

1014(e)(4) 

(2> Incidents. Incidents which result in 
the release of 2-Acetylaminofiuorene into 
any area. where employees may be po
tentially exposed shall be reported in 
accordance with this subparagraph. (1) A 
report of the occurrence of the incident 
and the facts obtainable at that time in
cluding a report on any medical treat
ment of affected employees shall be made 
within 24 hours to the nearest OSHA 
Area Director. 

C11) A written report shall be filed with 
the nearest OSHA Area Director within 
15 calendar days thereafter and shall in
clude: 

Ca) A speciftcation of the amount of 
material released, the a.mount ot time 
involved, and an explanation of the pro
cedure used in det.ermlolng this figure; 

(b> A description of the area involved, 
and the extent of known and pooslble 
employee exposure and area contamina
tion, and 

<c> A report of any medical treatment 
of affected employees, and any medical 
surveillance program implemented; and 

<d> An anaiysls of the circumstances of 
the incident, and measures taken or to 
be taken. with speciflc completion dates, 
to avoid further slmllar releases. 

Cg) Medical surveillance. At no cost to 
the employee, a program of medical sur
veillance shall be established and imple
mented for employees considered for as
signment to enter regulated areas, and 
for authorized employees. Cl) Examina
tions. <i) Before on employee ls ossigned 
to enter a regulated area. a preasslgn
ment physical examination by a physi
cian shall be provided. The examination 
shall include the personal history of the 
employee, family and occupational back
ground, including genetic and environ
mental factors. 

<ll> Authorized employees shall be pro
vided periodic physlca.l examinations, not 
less often than annually, following the 
preasslgrunent examination. 

<lit> Any physician who condue, 
medlca.l examination required by 
paragraph shall furnish to the empl 
a statement o! the employee's sultal: 
for employment in the specific expo. 

§ 1910.1015 4-Dimethyli,minon~obt-n 

<a> ScOf)e and application. Cl 1 
section applies to any area in whlc 
Dlmethylamlnoazobenzene, Chemlca 
stracts Service Registry Number 601 
manufactured, processed, repackage• 
leased, handled, or stored, but shal 
apply to transshipment ln sealed 
talners, except for the labeling req 
ments under paragraphs <e> <2>, C3l 
(4) of this section. 

<2> This section shall not app1 • 
solid or liquid mixtures contalnlng 
than 1.0 percent by weight or volun 
4-Dimethylaminoazobenzene. 

(b) Definitions. For the purpose 
this section: <l > "Absolute filter ' ls 
capable of retaining 99.97 percent 
mono disperse aerosol of 0.3 p m part! 

<2> "Authorized employee" mean 
employee whose duties require h1m t 
1n the regulated area and who ha~ I 
speclflcally assigned by the employE 

C3> ''Clean change room" mear 
room where employees put on c 
clothing and/or protective equipmen 
an environment free of 4-Dlmeth 
mlnoabenzene. The clean change r, 
shall be contiguous to and have an e1 
from a. 11hower room, when the :she 
room facilities are otherwise require 
this section. 

<4l "Closed system" means an op. 
tlon lnvolvlng 4-Dimethylamlnoazol 
.zene where containment prevents 
release of Into regulated areas. noon 
lated areas, or the external envlt 
ment. 

<5> "Decontamination" means the 
activation of 4-Dimethylaminoazot 
zene or its safe disposal. 

<111> In all physlca.l examinations, the (6) "Director" means the Director, 
examlnlng physician shall consider tlonal Institute for Occupational SIU 
whether there exist conditions o! in- and Health. or any person directed 
creased risk, including reduced lmmuno- him or the Secretary of Health Edu 
logical competence, those undergoing tion, and Welfare to act for the Direc 
treatment with steroids or cytotoxic <7> "Disp00al" means the safe remc 
agents, pregnA.ncy and cigarette smok- of 4-Dimethylamlnoazobenzene from 
ing. work environment. 

(2) Records. (1) Employers of employ- (8) "Emergency" means an unfores 
ees examined pursuant to this para.graph circumstance or set of circumstances 
shall cause to be maintained complete suiting in the relftase of 4-Dlmet.m 
and accurate records of all such medical minoazobenzene which may result 1n 
examinations. Records shall be main- posure to or contact with 4-DimethJ 
talned for the duration of the employee's mlnoazobenzene. 
employment, Upon termination of the 
employees' employment. Including re- <9> "External environment" me 
ttrement or death, or 1n the event that any environment external to regule 
the employer ceases business without a and nonrl!gulated areas. 
successor, records,• or notarized true· ClOl "Isolated sYStem" means a ft 
copies thereof, shall be forwarded by reg- enclosed structure other than the ve 
1stered mall to the Director. of containment 4-Dimethylamlnoa 

(11) Records required by th.ts para- benzene, which ls impervious to 
graph shall be provided upon request to passage of 4-Dlmethylamlnoabenz 
authorized representatives of the Assist- which would prevent the entry of 4-
ant Secretary or the Director; and upon methylaminoa.zobenzene into regula 
reQuest of an employee or former em- areas, nonregulated areas, or the exter 
ployee. to a physician designated by the environment, should leakage or spill 
employee or to a new employer. from the vessel ot containment occur. 
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c«t:: 1 11 l "Laboratory type hood" is a de
~ ts e enclosed on three sides and the top 

l bottom, designed and mainta.lned so 
to draw air inward at an average 
'llr face velocity of 150 feet permlnute 
h a minlmum of 125 feet per minute; 
lgned, constructed, and maintained 
such a way that an operation involv-

4-Dimethylaminoazobenzene within 
· hood does not require the insertion of 

U<-1...., v portion of any employees' body other 
m his hands and arms. 

~ 12> "Nonregulated area" means any 
1u •a under the control of the employer 

ere entry and eXit is neither restricted 
r controlled. 

12 • 13> "Open-vessel system" means an 
•ration involving 4-Dlmethyla.mlnoa

ot 1--' • izene lo an open vessel, which is not 
itatr.::I an isolated sYstem, a laboratory type 
>r nt::. od, nor lo any other system affording 

11lvalent protection against the entry 
l)W!I:: 4-Dimethylaminoazobenzene into reg
mer • 1tee areas, nonregulated areas, or the 
iert& I ternal environment. 
1mi-: ' C14) ''Protective clothlng" means 
:" ll1'Z >thing designed to protect an employee 
re~ I atn.st contact with or exposure to 4-
ho b!l methylaminoazc.benzene. 
empl.;;: 115> "Regulated area" means an area 
1• mt:: 1 1ere entry and exit is restricted ar-d 
11 ro ntrolled. 
qwr~ -D~r <cl Requirements for areas contatn-
banit :!U! 9 4-Dimethylaminoazo'benzene. A reg
l.t!J 1 ated area shall be established by an 
tilt t::dl nployer where 4-Dlmethylaminoazo-

• tt(llt't •nzene is manufactured, processed, 

CONTROL 

normally closed containers, the provi- (d) General regulated area requirements.
sions of this subparagraph shall apply. (!)-Revoked 
(1) Access shall be restricted to author-
ized employees only; <-2> Emergen.cieo. In an emergency, im-

( ll) Each operation shall be provided mediate measures including, but not 
with continuous local exhaust ventilation limited to, the requirements of subdivi
so that air movement 1s always from sions <1>, (ii), (Iii), (iv>, and (v) of this 
ordinary work areas to the operation. Ex- subparagraph shall be implemented. Ci) 
haust air shall not be discharged to reg- The potentially affected area shall be 
ulated areas, nonregula.ted areM or the evacuated as soon as the emergency has 
external environment unless decontami- been detenn1ned. 
nated. Clean makeup air shall be intro- <ii> Hazardous conditions created by 
duced in sufficient volume to maintain the emergency shall be eliminated and 
the correct operation of the local exhaust the potentially affected area shall be de
gystem. contaminated prior to the resumption of 

(Iii> Employees shall be provide•\ with. normal operations. 
and required to wear, clean, fUll bocl:, C!iil Special medical surveillance by a 
protective clothing (smocks, coveralls, or physician shall be instituted within 24 
long-sleeved shirt and pants> shoe cov- hours for employees present in the po
ers, and gloves prior to enterblg the reg- tentially affected area at t~e time of the 
ulated area. e~ergency. A report of the medical sur-

<iv> Employees engaged in 4-Dimeth- ve1llance and any treatment shall be in
ylaminoazobenzene handling operations eluded 1!1 the incident report, 1n accord
shall be provided with and reQUlred to anc~ with paragraph <f> (2) of this 
wear and use a half-face, filter-type res- sec!ion. 
pirator for dusts, mists, and fumes, in <iv> Where an employee has a known 

. contact with 4-Dimetbylaminoazoben-
accordance with § 1910.134._ A respirator zene, such employee shall be required to 
affording higher levels of p1otection may shower as soon as possible, unless con-
be substituted. traindlcated by physical itljuries 

<v> Prior to each exit from a regulated cv> An Incident report on th~ emer-
area, employees shall b~ required to re- gency shall be reported as provided in 
move and leave pro_tect1ve clothing and paragraph <O (2) of this section . 
equipment at the point of exit and at the (3) Hygiene facil ities and practices. Ci> 
last exit of the day, to ~lace used cloth- Storage or consumption of food, storage 
in~ and equipment in impervious con- or use of conta.iners of beverages, storage 
ta1ners at the point of exit for purposes or application of cosmetics smoking 
of decontamination or disposal. The con- storage of smoking materials tobacc~ 
tents of such Impervious containers shall products or other products for' chewing, 
be Identified, as required under . para- or the chewing of such products, are pro
graphs <e> (2), (3), and (4) of this sec- rubited in regulated areas. 
tion. <U> Where employees are required by 

;ed, repackaged, released, handled or 
is lli • ored. All such areas shall be controlled 
n1~-, , accordance with the requirements for 
,reft!l:i ltl 1e following category or categories de
~ l)(C.'!ll"· rlbing the operation involved: Cl) Jso
ial er.rt1 • ted systems. Employees working with 4-

lmethylaminoazobenzene within an 1so
e811.1 !If . ,ted system, such as a "glove box" shall 
llllnOll- • Mh their hands and arms upon com

leUon of the assigned task and before 
~t.t ngaging lo other activities not asso-

nal i!:s lated with the isolated system. · 

(vi) Employees shall be required to thls section to wash, washing facilities 
wash hands, forearms, face and neck on shall be provided In accordance with 
each exit from the regulated area, close § 1910.14l<d> <1) and (2) <ii> through 
to the point of exit, and before engaging <vii)• 
in other activities. Ciii•> Where employees are required by 

(vill Employees shall be required to this section to shower, shower facilities 
shower after the last exist of the day. shall be provided in accordance with 

(viii> Drinking fountains are prohib- § 1910.141 (d) (3). 
ited in the regulated area. <iv) Wnere employees wear protective 

1~ d <2> Closed system aperation. Within 
uth. f.;c ei\llated areas where 4-Dlmethylamlno-· 
lbe [)U'lliJ:° zobenzene 1s stored in sealed containers, 
;ate~ r contained in a closed system, includ
me ~ ~ lg Piping systems, with any sample ports 

r openings closed while 4-Dimethyl-
unf011 -« mtnoa.zobenzene is contained within: 

_ .. .., I) Access shall be restricted to author
!)i!Dt'l • eed employees only; 

· esu)li: t• <U> Employees shall be required to 
r . ·ash hands, forearms, face and neck 
.I)i!Df , 1P0n each exit from the regulated areas, 

lose to the point of exit and before en
•nt" i,!l aging in other activities. . ~ . 
IO ~ <3> Open vessel system aperatfons. 

, >pen vessel system operations as defined 
1e311,1 e ~ n Paragraph <b) (13> of this section are 
Ill tJle ~ >rohlblted. 
111~ (4) Transfer from a closed system, 
1ous L~.~ ·harging ~r discharging point aperations, 
~~ lT otherwise opening a closed system. In 

1111 o~.t.ec >1>erat1ons involving "laboratory type 
to !fl~ lOOds," or in locations where 4-Dlmeth
·theeJ"'.'.__ 1laminoazobenzene 1s contained lo an 
e or #"' >therwise "closed system," but 1s trans
ent occur erred, charged, or discharged loto other 

clothing and equipment clean change 
rooms shall be provided, in accordance 

(5> Maintenance and decontamtna- with § 1910.141 <e>. for the number of 
tion activities. In cleanup of leaks or such employees required to change 
spills. maintenance or repair operations clothes. 
on contaminated systems or equipment, <v> Where toilets are in regulated 
where direct cont.act with 4-Dimethyla- areas, such toilets shall be in a separate 
minoa.zobenzene could result, e3Ch au- room. 
thorized employee entering that area. 
shall : (1) Be provided with and required (4) Contaminatton control. (l) Regu
to wear clear, impervious garments, in- lated areas, except for outdoor systems. 
eluding gloves, boots and continuous-air shall be maintained under pressure nega
supplied hood In accordance with tive with respect to nonregulated areas. 
§ 1910.134. Local exh,aust ventilation may be used to 

. satisfy this requirement. Clean makeup 
(h) Be decontaminated before remov- air in equal volume shall replace air 

ing the protective garments and hood ; removed. 
011> Be required to shower upon re- <ll> Any equipment, material, or other 

moving the protective garments and item tak~n lot? or removed from a regulated area shail be done so in a manner 
hood. that does not ca.use conta.mination in 

[ §1910 . 1015(c)(6) revoked 
41 F . R. 35184 , August 20 , 
1976 . ] 

nonregulated areas or the external 
at environment. 

<ill) Decontamination procedures 
shall be established and implemented to 
remove 4-Dimetbylaminoazobenzene 

1015(d)(4) 
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from the surfaces of materials, equip
ment and the decontamin.a.tlon facWty . 

(iv> Dry sweeping and dry mopping 
are prohibited. 

<e> Signs, information and trafnfng
< l > Signs. <1> Entrances to regulated 
areas ·shall be posted with signs bearing 
the legend : 

CANCER-SUSPECT AGENT 
AUTHORIZED PERSONNEL 0NL Y 

<ii> Entrances to regulated areas con
talnJng operations covered In paragraph 
<c> <S> of this section shall be posted 
with signs bearing the legend: 
CANCER-SUSPECT AGENT EXPOSED IN THIS 

AREA IMPERVIOUS SUIT INCLUDING 
GLOVES, BOOTS, AND AIR-SUPPLIED HOOD 
REQUIRED AT ALL TIMES, A'O'THORIZBD 
PERSONNEL ONLY 

Clii> Appropriate signs and instruc
tions shall be posted at the entrance to, 
and exit from, regulated areas, inform
ing employees of the procedures that 
must be followed in entering and leaving 
a regulated area. 

(2) Container contents identfficatto1i. 
(i) Containers or 4-Dimethyla.minoazo
benzene and containers required under 
paragraphs Cc) (4) <v> and <c> (6) <vli> 
Cb). and Cc> (6, (vili> <b> of this sec
tion which are ac_cesslble only to, and 
handled only by, authorized employees, 
or by other employees trained In accord
ance with subparagraph (5) of this oara-. 
graph, may have contents Identification 
limited to a generic or proprietary name, 
or other proprietary identification, of the 
c~rcinogen and percent. 

<ii> Containers of 4-Dimethylamlno
azobenzene and containers required 
under paragraphs (c) (4) <v>, Cc) (6) <vU> 
<b>, and <c> <6> <vlll> <b> of this section 
which are accessible to, or handled by 
employees other than authorized em
ployees or employees trained in accord
ance wtth subparagraph (5> of this para
graph shall have contents identification 
which Includes the full chemical name 
and Chemical Abstracts Service Registry 
number as listed In paragraph <a> < 1 > of 
thL5 section. 

(iii) Containers shall have the warning 
words "CANCER-SUSPECT AGENT" 
displayed immediately under or adjacent 
to the contents Identification. 

<iv> Containers which have 4-Di
methylamlnoazobenzene contents with 
corrosive or irritating properties shall 
have label stat.ements warning of such 
hazards, noting, If appropriate, particu
larly sensitive or affected portions of the 
body. 

<3> Lettering. Lettering on signs and 
instructions required by subparagraph 
< 1 > of this paragraph shall be a mini
mum letter height of 2 inches. Labels on 
containers required under this section 
shall not be less than 1 2 the size of the 
largest lettering on the packc.ge, and not 
less than 8 point type In any Instance: 
Provided. That no such required letter
ing need be more thnn 1 inch in height. 

< 4 > Prohibited statements. No state
ment shall appeer on or near any re-
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quired sign, label. or instruction which 
contradicts or detracts from the effect 
of any required warnlnff, information or 
Instruction. 

C5) Traininq and indoctrination. <i> 
Each employee prior to being authorized 
to enter a regulated erea. shell receive a 
training and Indoctrination program In
cluding, but not necessarily limited to: 
<a> The natw·e of the carcinogenic.haz
ards of 4-Dimethylamlnoazobenzene, in
cluding local and systemic toxicity; 

<b> The specl.flc nature of the opera
tion involving 4-Dimethyiamlnoazoben-' 
zene which could result in exposure; 

.Cc) The pw-pose for and application o! 
the medical surveillance program, In
cluding, as appropri:?.te, methods of self
examination; 

Cd> The purpose for and application of 
decontamination practices and purposes: 

Ce> The purpose for and significance of 
emergency practices and procedw·es; 

(/) The employee's specific role In 
emergency procedw·es: 

(g) Specific information to aid the em
ployee in recognition and evaluation of 
conditions and situations which may re
sult in the release of 4-Dimethylamino
azobenzene; 

Ch> The purpose for and application of 
specific first aid procedures and prac
tices: 

<i> A review of this section at the em
ployee's first training and lndoctrtnatlon 
program and annually thereafter. 

CU> Specific emergency procedures 
shall be prescribed, and posted, and em
ployees, shall be famWarized with thetr 
terms, and rehearsed in their application. 

CIU> All materials relating to the pro
gram shall be provided upon request to 
authorized representatives of the Assist
ant Secretary and the Director. 

<fl Reports-< 1 > Operations. Not later 
than March 1, 1974, the information re
quired In subdivisions Ci>, <ti>, (ill>. and 
(iv> of this subparagraph shall be re
ported in writing to the nearest OSHA 
Area Director. Any changes 111 such Lnfor
mation shall be similarly reported in 
writing within 15 calendar days of such 
change. <1> A brief desC"riptlon and in
plant location of the area<s> regulated 
and the address of each regulated area; 

<ti> The narne<s> and other identify
ing Information as to the presence of 4-
Dimethylaminoazobenzene in each regu
lated area; 

(tii> The number of employees in each 
regulated area, dwing normal opera.tions 
Including maintenance activities and 

1lv> The ma.nner in which 4-Dimethyl
amlnoazobenzene Is present in each reg
ulated area; e.g. whether It Is manufac
tured, processed, used. r<:packElged, 1 e
l eased. stored, or othenvfae handled. 

c2, Incidents. Incident:; which result in 
the release of 4-Dimethylaminoazoben
zene Into any area v.i1c:·a C"1nployces may 

made within 24 hours to the nr 11 

OSHA Area Director. 
, ii> A written report shall be Oled \\ 

the nearest OSHA Area Director will 
15 calendr r days thereafter and shall 
elude: <a> A specification of the amo, 
of material released, the amount o! ti 
Involved, and an explanation of the p 
cedure used In determining this ngu 

<b> A description -of the area invoh 
and the extent of known a·nd poss! 
employee exposure and area contamb 
tlon, and 

<c> A report of any medical treatm 
of affected employees, and any med1 
surveillance program implemented; 1 

Cd> An analysis of the circumstan~ 
the Incident, and measures taken or 
be taken, with specific completion da • 
to avokl further slmil'lr releases. 

Cg> Medical surveillance. At no cos 
the employee, a program of medical s 
veillance shall be established and !mi 
mented for employees considered .ior 
slgnrnent to enter regulated areas, 1 

for authorized employees. (1) Exami 
tions. Ci> Before an employee is asslgi 
to enter a regulated area, a preassl 
ment physica.l examination by a phi 
ciao shall be provided. The examlnat 
shall include the personal history of 
employee, family and occupctional ba 
ground, including genetic and envir, 
mental factors. 

CH> Authorized employees shall be P 
vided periodic physical examinations, 
less often than annually. following 
preasslgrunent examination. 

<111> In all physical examinations, 
examining physician shall cons! 
whether there exist conditions of 
creased rfsk, including reduced tmn 
nologlcal competence, those undergo 
treatment with steroids or cytoto 
agents, pregnancy and cigarette smokl 

<2> Records. CD Employers of e 
pJoyees examined pursuant to this pa 
graph shall cause to be maintained co 
pJete l\nd accurate records of all st 
medical examinations. Records shall 
maintained for the duration of the e 
ployee's employment. Upon termlnat: 
of the employee's employment, Inell 
Ing retirement or death, or in the ev1 
that the employer ceases business wit 
out a successor, records, or notarized ti 
copies thereof, shall be forwarded by n 
istered mall to the Dlrector. 

(11) Records requJred by this paragra 
shall be provided upon request to authc 
!zed representatives of the Assistant St , 
retary or the Director; and upon requ1 
of an employee or former employee, tc 
physician designated by the employee 
to a new employer. 

<iU) Any physJclan who conducts 
medlca.l examination required by U 
paragraph shall furnish to the-employ 
a statement of the employee's suitabill 
for employment In the specific exposu1 

be potentially expcsc-d shall be reported § 1910.1016 :"i-~ilro•o•limethJ !:,mint', 
in accordance with this subparagraph. 
Ci l A report of the occurrence of the incl- Ca> Scop~ and application. < 1 l Tt 
dent and the facts obtainable at that section applies to any area in which. r 
t1n1e Including a report on any medical Nitro-.~dlmethylamlne. Chemical A 
treat1nent of affected employees shall be stracts Service Registry Number 627 
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11:i.nufactured. processed, repackaged. 
·'.lseu, handled. or stored. but shall not 
1ly to transshipment in sealed con
iers. except for the labeling require
nts under pa1-agr:iphs 1e) <2), <3), and 

<12> "Nonregula.ted a.rea" means a.ny taln the correct operation of the local 
area under the control of the employer exhaust system. 
where entry and exit is neither restricted Cill> Employees shall be provided with 
nor controlled. and required to wear. clean, full body 

of this section. 
Cl3> "Open-vessel system" means an protective clothing <smocks, coveralls, or 

operation Involving N-Nltrosodlmethyla- long-sleeved shirt and pants), shoe 
;i This section sh:iJI not apply to solid mine ln an open vessel, which Is not 1n covers, and gloves prior to entering the 
hqllld mixtures containing Jess than an isolated system, a la.bora.tory type regulated area. 

by "·eight or volume of N-Nitro- od ho , nor 1n any other system affording <Iv> Employees engaged In N-Nitros-
eq v en pro c on aga ns e en ry odlmethylamlne handling operations l\methylamine. ul al t te ti I t th t 

b · Definitions. For the purposes of of N-Nitrosodlmethylamlne lnto regu- shall be provided with and req\µl"ed to 
: i section: <ll "Absolute filter" is one lated areas. nonregulated areas, or the wear and use a. half-face, filter-type 

111.l>lc of retaining 99.97 percent of a external environment. respirator for dusts, mists, and fumes, In 
,no disperse aerosol of 0.3 µm Pllt- Cl 4 > "Protective clothing" means accordance with § 1910 1 i4, A respirator 
les. clothing designed to protect an employee affording higher levels of protection may 
2 · 'Authorized employee" means an against contact with or exposure to N- be substituted. 
ployee whos, duties require him to be Nitrosodlmethylamine. 
the regulated area and who has been (15) "Regulated area" means an area <v> Prior to ea.ch exit from a regu-
>cifically assigned by the employer. where entry and exit is restricted and lated area, employees shall be required to 
13• "Clean change room" means a controlled remove and leave protective clothing and 
,m where employees put on clean <c) Requirements for areas cor.taining equipment at the point of exit and at the 
,thing and or protective equipment 1n N-Nitrosodimethylamine. A regulated lASt exit of the day, to place used clothing 

en,;ronment free of N-Nitrosodi- area shall be established by an employer and equipment in impervious contaJners 
•th~•la.mine. The clean change room where N-Nitrosodlmethylamine Is manu- at the point of exit for purpo.5es of de
all be contiguous to and have an entry fa.ctured, processed, used, repackaged, re- contamination or disposal. The contents 
im a shower room. when the shower leased, handled or stored. All such areas of such impervious containers shall be 
om facilities are otherwise required in shall be controlled in accordance with identified, as required under paragraphs 
~• .section. the requirements for the following cate- <e> (2), C3), and <4> of this section. 
(4) "Closed system" means an opera- gory or categories describing tbe opera- <vi> Employees shall be required to 
m involving N-Nitrosodimethylamine tion involved: <l > Isolated s11stems. Em- wash hands. forearms. face and neck on 
1ere containment prevents the release ployees working with N-Nitrosodimethyl- ea.ch exit from the regulated area, close 

N-Nitrosodimethylamlne into regu- amine within an isolated system, such to the point of exit, and before engaging 
ed areas. nonregulated areas. or the ns a "glove box" shall wash their hands in other activities. 
temal environment. and arms upon completion of the as- Cvil> Employees shall be required to 

1

5) "DecontaminaUon" means the in- signed task and before engaging in other shower after the last exit of the day. 
rtivat.ion of N-Nitrosodlmethyla.mine or activities not associated with the isolated (viii> Drinking fountains are pro-
., saf dispoaal system. hibited in the .regulated area. 

(6> ~Director'~ means the Director Na- {2) Closed system operation. Within <5> Maintenance and decontan~ination 
onal Institute tor Occupa.tlona.l S~fety regulated areas where N-Nitrosodlmeth- activities. In cleanup of leaks or spills. 
nd Health, or any person directed by yJ.a.mlne ls stored 1n sea.led containers, maintenance or repair operations on con
Im or the Secretary of Health, Educa- or cont.9:lned 1n a closed system. 1nclud- tamlnated systems or equipment, where 
10n, and Welfare to act for the Director. Ing piping systems, with . anY sample direct contact with N-NitrosodlmethYl-

• 7> "Disposal" means the safe removal ports or openings closed while N-Nitros- amine could result, each authorized em
f N-Nitrosodimethylamine from the od1methylaroine is contained within: {i) ployee entering tha.t a.res shall: <D B~ 
:orlt environment. Access shall be restricted to authorized provided with and required to wear clean. 

CS> "Emergency" means clrcwnstance employees onlY: Impervious garments, Including gloves, 
1r set of circumstances resulting 1n <11> Employees shall be required to boots and continuous-air supplied hood 
he release of N-Nitrosodimethylamlne wash hands, forearms, face and neck in accordance with § 1910.134. 
,h1ch may result 1n e,cposure to or r.on- upon each exit from the regulated areas, <il> Be contaminated before removing 
a.ct with N-NitrosodimethYla.mlne. close to the point of exit and· before the protective garments and hood; 

(9) "External envlrorunent"means anY engaging in °ther actlviUes. . Cl!!) 13e required to shower upc,n re-
nvironment extern.al to regulated and <3> Open vessel syStem. operation., . moving the protective garments and 
LOnregula.ted areas. Open vessel system operations as defined hood. 

<10> "Isolated system'' means a fully in p~ragraph <b> < 13> of this section a.re [§1910 . 1016 ( c) ( 6 ) rev oked at 
·nclosed structure other th.an the vessel prohibited. 1! containment of N-nitrosodimethyla- <4> _Transl':' from a c_losed sys~m. 41 F . R. 35184 , August 20 , 
nine, which is l.mpervious to the passage charging o~ dischar~ing p01nt operations, 1976 . J 
>f N N or otherwise opening a closed system. . - ltrosodimethylamlne, and which In operations involving "laboratory type (d) General regulated area requrrements.-
Nould prevent the entry of N-Nitrosodl- hoods" or in locations where N-Nitros- (! )-Revoked 

11etbylamine into regulated areas, non- od1m~thyla.m1ne ls contained In an C2 > Emergencies . In an emergency, 
-egu}ated areas, or the external environ- otherwise "closed system," but Is trans- immediate measures Including but not 

'nent, should leakage or spillage from the !erred, charged, or discharged into other limited to. the requirements oi subdivl-
vessel o!, containment occur. normally closed containers, the prov!- slons <i> , <ii 1, <Uil, <lv >, and <v> of this 

Cll) Laboratory type hood'· is a de- sions of this subparagraph shall apply. subparagraph shall be Implemented. (l l 
vice enclosed on three sides and the top Ci> Access shall be restricted to author- the potentially affected area shall be 
llld buttom, designed and maintained so !zed employees only; evacuated as soon as the emergency has 
~ to fa.W,, air inward at an av~ra,ge <II> Ea.ch operation shall be provided been determined 
witfa ~~oclty f0{J;~ f~t per=ute with continuous local exhaust ventilation Iii> Hazardous conditions created bY 
desl ed um O ee per ute: so that air movement is always from the emergency shall be eliminated and 
su~ .;, constructed, and ma.inta.ined in ordinary work areas to the operation. the potentially affected area shall be de-

ay that an operation Involving Exhaust air shall not be discharged to contaminated prior to the resumption of 
N-Nltroood1methyla.m1ne within the hood regulated areas, nonregulated areas or normal operations. 
does not. require the insertion of a.DY the external environment unless decon- <iU> Special medical surveillance by a 
P<>rtlon of any employees' body other ta.minated. Clean makeup air shall be physician shall be instituted within 24 
than hls hands and a.rrns. Introduced ln sufficient volume to main- hours for employees present In the pot.en-

1016(d)(2) 
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tlally affected area at the time of the 
emergency. A report of the medical sur
veillance and any treatment shall be in
cluded in the incident report. in accord
ance with paragraph en <2> of this 
section. 

<iv> Where an employee has a known 
contact with N-Nitr060dimethylamine, 
such employee shall be required to shower 
as soon as possible, unless contraindi
cated by physical injuries. 

<v, An incident report on the emer
gency shall be reported as provided in 
paragraph <O <2> of this section. 

C3) Hygiene facilities and practices. 
(1) Storage or consumption of food, stor
age or use of containers of beverages, 
storage or application of cosmetics, 
smoking, storage of smoking materials, 
tobacco products or other products for 
chewing, or the chewing of such products, 
are prohibited L"l regulated areas. 

<ii> Where employees a.re required bY 
this section to wash. washing facilities 
shall be provided in accordance with 
§ 19l0.14Hd> <11 and <2) <ii> through 
(vii) . 

<iii> Where employees are required by 
this section to shower, shower facilities 
shall be provid~ in accordance with 
§ 1910.14l<dH31. 

<iv} Where employees wear protective 
clothing and equipment clean change 
rooms shall be provided. in accordance 
with § 1910.14l<e>. for the number of 
such employees required to change 
clothes. 

<v) Where toilets are in regulated 
areas, such toilets shall be in a separate 
room. 

<4> Contamination control. <i) Regu
lated areas. except for outdoor systems, 
shall be maintained.under pressure nega
tive with respect to nonregulated areas. 
Local exhaust ventilation may be used 
to satisfy this requirement. Clean make
up air in equal volume shall replace air 
removed. 

<ill Any equipment. material. or other 
item taken into or removed from a regu
lated area shall be done so in a manner 
that does not cause contamination in 
nonregulated areas or the external 
environment. 

<Iii} Decontamination procedures 
shall be establlshed and implemented to 
remove N-Nitrosodimethylamine from 
the surfaces of materials, equipment and 
the decontamination facility. 

<Iv> Dry sweeping and dry mopping 
are prohibited. 

<e) Signs, information and training
< 1' Signs. <n Entrances to regulated 
areas shall be posted with signs bearing 
the legend: 

CANCER-SUSPECT AGENT 

AUTHORIZED PBRSOl'f1'EL ONLY 

<Ii> Entrances to regulated areas con
taining operations covered ln paragraph 
<cl <5> of this section shall be posted with 
signs bearing the legend: . . 
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CANCER-SUSPECT AGENT EXPOSED IN TRIS 
AllEA IMPERVIOUS SUIT INCLUDING 
GLOVES, BOOTS, AND AIR-SUPPLIED HOOD 
REQl7IRED AT ALL TIMES AUTHORIZED 
PBRSONliEL ONLY 

<!.it> Appropriate signs and instruc
tions shall be posted at the entrance to, 
and exit from, regulated areas, tnfonntng 
employees of the procedures that must be 
followed ln entering and leaving a reg
ulated area. 

<2) Container content3 tdentiftcation. 
en Contalners of N-Nltr060dimetbyla
mine and containers required under 
para.graphs <c> (4) <v> and <c> <6) (vll) 
(bl, and (c} (6) (vill) <b> of this sect1on 
which are accessible only to, and han
dled only by, authorized ernpJc,~·ees. or 
by other employees trained ln accord
ance with subparagraph (5) of this para.
graph, may have contents identUlcation 
limited to a genertc or proprtet.ary name, 
or other proprietary identl1lcat1on, of the 
carcinogen and percent. · 

<U> Containers of N-N!trosodimethyl
amine and containers required under 
para.graphs (C} (4) (v), (C} <6} <vil) (b}, 

and <c> <6> <vlli> <b> of this section which 
are accessible to, or handled by employ
ees other than authorized employees or 
employees trained in accordance with 
subparagraph <5> of this para.graph shall 
have contents identification which in
cludes the full chemical name and Chem
ical Abstracts Service Registry number 
as listed 1n paragraph <a> <l) of this sec
tion. 

<ill> Containers shall have the warn
ing words "CANCER-SUSPECT AGENT" 
displayed Immediately under or adjacent 
to the contents identification. 

<iv) Containers which have N-Nl
trosodimethyla.mlne contents with cor
rosive or irritating properties shall have 
label statements warning of such haz
ards, noting, if appropriate, particularly 
sensitive or affected portions of the body. 

<3) Lettering. Lettering on signs and 
instructions n:quired by subparagraph 
< 1) of this paragraph shall be a mini
mum letter height of 2 inches. Labels on 
containers required under this section 
shall not be less than ½ the size 1>f the 
largest lettering on the package, and not 
less than 8 wlnt type in any Instance: 
Provided, That no such required lettering 
need be more than 1 inch in height. 

<4> Prohibited statements. No state
ment shall appear on or near any re
quired sign, label, or Instruction which 
contradicts or detracts from the effect 
of any required warning, 1nf9r1nation or 
instruction. 

<5> Training and indoctrination. (!} 
Each employee prior to being authorized 
to enter a regulated area, shall receive a 
training and Indoctrination program in
cluding, but not necessarily limited to: 

<a> The nature of the carcln()f!'enlc 
hazards of N-Nit.rosodimeUlyla.mine, in
cluding local and systemic toxicity; 

<b> The speclftc nature of the oper
atiol'I involving N-Nitrosodlmethylamine 
which could result in exposure; 

<c> The purpose for and application 
of the medical surveillance program, in-

eluding, a.s appropriate, methods o 
examination; 

<d> The purpose for an appltca 
decontamination practices and pur. • 

<e> The J>W1)()Se for and sign1J ii., 
of emergency practices and proce • 

<!> The employee's speclfic r • 
emergency procedures; 

<gl Specific information to al 
employee in recognition and evah 
of conditions and situations whlcl a, 
result in tbe release of N-Nltr f -
methylamine; 

<h> The purpose for and appl!, • 
of specific first aid procedures and 
tices. 

<i> A review of this section at th n 
ployee's first training and indoctrir , IN! 
program and annually thereafter. 

Cil) Specific emergency PTOC4 re 
shall be prescribed, and posted, an llll· 
pJoyees, shall be familiarized with e r 
terms, and rehearsed in their ap :a 
tion. 

<ilD All materials relating to th• 'O
gram shall be provided upon requ tc 
authonzed representatives o! the J st.. 
ant Secretary and the Director. 

en Reports-Cl> Operations. No :er 
than March 1, 1974, the in!ormatic -e• 
quired 1n subdivisions (i). <ii>, <i!il mil 
<iv> of this paragraph shall be rei: ed 
in writing to the nearest OSHA .. 
Director. Any changes in such infca 
tion shall be simllarly reported in w IIC 
within 15 calendar days of such ch ie 
Ci.> A brief description and ln-pla1 ~
cation of the area<s> regulated an llf 
address of ea.ch regulated area; 

<ii) The name<s> and other ide1 y 
ing Information as to the presen of 
N-Nitrosodimethylamine in each 11-
lated area; 

<iii} The number of employees in :11 
regulated area, during normal opera 1M' 
including maintenance activities an-

(iv) The manner in which N-1' 1>
sodimethylamine is present in :.ti 
regu.ated.area; e.g. whether it is m l 
factured, processed. used, repack.. cl 
released, stored, or otherwise handle 

(2) Incidents. Incidents which 1 11 
in the release of N-Nitrosodimetl 1. 
mine into any area where employees ~ 
be potentially exposed shall be rept ?d 
ln accordance with th~ subparag:i b. 
(i) A report of the occurrence ol 1e 
incident and the facts obtainable at 1. 
time including a report on any me a.1 
treatment of affected employees shs ~ 
made within 24 hours to the ne. st 
OSRA Area Director. 

CU) A written report shall be tiled h 
the nearest OSHA Arca Director w In 
15 calendar days thereafter and shal I• 
elude: <a> A specUicatlon of the am :it 
of mate1·ial released, the amount of .st 
involved. and an explanation of the ,. 
cedure used in determining this 1igu1 

<b> A description oft.he area lnvc d 
and the extent of known and poi ilt 
employee exposure and area contllo • 
tion. and 

,(c> A report of any medical treat1 D' 
of affected employees, and any me al 
surveillance program Implemented; 1d 
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a fd> An analYsis of the circumstances 
r the incident, and measures taken or 

i:.oi o be taken. with specific completion 
rll) ates. to avoid !w·ther similar releases. 

,,, Medical surveiUance. At no cost to 
u employee, a program of medical sur
elll&nce shall be established nnd imple-
1ented for employees considered !or as-
iJlfl\ent to enter regulated areas, and 

• )r authorized employees. <1) Examina
r:i ir :ou. Ci> Before an employee is assigned 
t c l enter a regulated area, a preassign-

1ent phYsical examination by a pby
t lcian shall be provided. The eYamlnation 

d hall include the personal history of the 
mployee, familY and occupational back
round, Including genetic and environ-

• nental factors. 

HH Authorized employees shall be 
~ 1 Jrovided periodic physical examinations, 
L::! • ,ot less often than annually, following 
l.'I ll 'he preassigrunent examination. 
1~ 1 riil l In all physical examinations, the 
, e~amining physician shall consider 
~ wnether there exist conditions of in-
•t reased risk, Including reduced lmmu-
. 1olo11ical competence, those undergoing 
,• Ii treatment with steroids or cytotoxic 

agents, pregnancy and cigarette smoking. 

11 1 121 RecordS. (i) Employers of em-
' ployees examined pursuant to this para.
IA A i,!J'aph shall cause to be maintained com
ola:,n ptete and accurate records of all such 
1trll medical examinations. Records shall be 
thlf maintained for the duration of the em
u:.1 J>loyees· employment. Upon termination 
&id ot an employee's employment, including 

n-llrement or death, or in the event that 
d!. I.Ile employer ceases business without a 
;w:e 1111ccessor, records, or 'Ilotar1zed true 
h ret copies thereof, shall be forwarded by 

re(i.stered mail to the Director. 

Department of Transporbtion may 
regulate the hazards covered by Ulis sec
tion. 

(b) DeftnltlOM. (1) "Action level" 
means a ('.oncentration of vinyl chloride 
of 0.5 ppm averaged ov~.,. an 8-bour work 
da,y. 

(2) "Assistant Secretary" means the 
Assistant Secretary of Labor for Occupa.
ttonal Safety and Health. U.S.. Depart
ment,of Labor, or b1s designee. 

<3> .. Authortr.ed person,. means any 
person speclflr.ally aothorlzed by the em
ployer whose duUes require b1m to enter 
a regulated area or any person entertns 
such an area as a destgreted representa
tive of employees fort.be purpose of . :s:
ercbtng an oPPort.uDity to ob.et .. e moni
toring and measuring procedures. 

cesa of t.be action level, a program tor de
termlnfng exposures for each such ~
plo:,ee &hall be established. SUch a pro
gram: 

(1) SbaD be repeated at least monthly 
where any emplayee ls exposed, without 
regard to the use- of respirators, In ex
cess of the permissible exposure Umit. 

<U> SbaD be repeated not less than 
quart.erlY where any employee 1s eXPOsed, 
without regard to the use of respirators, 
In excess of the action level. 

<W> May be dlscontlnued for any em
ployee only when at least two consecu
tive monttortng determinations, made not 
I~ Utan 5 worlmlg days apart, show ex
p()8Ures ror that employee at or below 
\he action level. 

(3) Whenever there has been a pro
duction. process or control change wbtch
m&Y result ln an Increase In the :-elease <4> "Dtrector" means the Dtrector, 

National Instttute for Occup&tlooal 
Safety and Health. U.8. Department of Health. EducaUon. an4 WelfA- or hfa of vinyl chloride, or the employer ha'I 

d 
-... any other reason to suspect that a ny em-

estgnee. ployee may be expoi;ed In excess of the 
(5) -mnersenc:V- means any occur- M:tlon level, a dctennlnatlon of employee 

rence such as, bUt no\ llmltled to, equip- exi,01,ure under paragraph hiJ < 1 > of thl· 
ment failure, or operatton of a rellef de- section shall be performed. 
vtce wbtch b Ultely to, or doeg, nmllt In massive release of vJnyl chloride. <4> The method of monitoring and 

<e> "Fabrt measurement shall have an accuracy 
cat.eel ptoduct" mean, • <with a confidence level of 95 percent> of 

product made wholly 01• pattJy from not less than plus or minus 50 percent 
palyvinyJ chloride. and w.aich does not. Crom 0.25 through 0.5 ppm, plus or minus· 
require further oroc:e.sslng at t.empera- 35 t t o ~ and for tsrnea. 8Ufflc1eni to cause percen . rom over .5 ppm through 
mess melting of the _,._.,..,

1 
chloride 1.0 ppm, and plus or mtnus 25 percent 

,r,q • ._. over 1.0 ppm. (Methods meeting these 
resulting In the release of vihYl chloride. accuracy requirements are available In 

<'1> --Hazardous operation" means a.DY the "NIOSH Manual of Analytical 
operation, procedure. or act.lvtty where a 'Methods") 
r4!1ease of either v1DY1 chlortde Uquid or · gas might be e:s:pected 

88 
a con&e<IUenCle <5> Employees or their dP.slgnated rep-

of the operaLlon or bceause of an accl- resentatlves shall be alf(?rded reasonable 
<lent ln the operation, wblch woulcfresult ~pportunlty to obSt>rve the monitor
In an employee exposure ln exces, of the 1ng and meae;uring required by tht., 
permiasibl exposure limit. paragraph. 

(&> .. ~ Area Dtrector" means the- (e > Regulated area. < l > A regulated 
Dlrector f the oecupational Safety area shall be established where : 
and Heal._:r AdmlnJst.ratton Area omce (I ) Vinyl chloride or polyvinyl chloride 

ha 
... .,.- J··-'-A•-tt 

O 
er ... e geoe aphlc Is manufactured. reac ted, repackaged, 

•we .... ........., on v ..... • s tored handled or useci · and 
area in which the employer's establlsb-' <Ii > 'vtnyl chloride c~ncentratlons a re 
ment b located. In f th I I 

(9) 
"P ,.-.,..,

1 
chl rld .. Po'- e,i:cess o e perm ~ ble exposure 

o"' .. ~.., o e means "'- llm It. 

•iDCI (liJ Records required by this para
enll, graph sh:i.11 be provided upon request to 
arJ 11.uthorlzed representatives of the As-
1 .. ..-,t i :.stant Secretary or the Director, and, 
JI 81 •P0n reques t of an employee or former 

5 
p1 tmployee, to a physician designated by 

itW the employee <,r to a new employer. 

1
d]!d. <lli l Any physician who conducts a 

medical examination required by this 
ll J>aragraph shall furnish to the employer 
oelbJ a statement of the employee's suitability 
., ... n r 

vtnyl chloride homopolymer or copoly- <2l Access to regulated areas shall be 
mer before such Is converted to a fabrl- limited to authorized persons. 
cated product. (10> •·Vtnyl chloride" means vinyl [§1910 . 1017 ( e ) ( 2) amended 

"" or employment in t he specific exposure. 
replf 
rtira.. [Permanent Vinyl Chloride 
' of I ; 11 u Standard below is effective 
l!1fdi April 1, 1975.] 
shJ,11 
nt:>f 

• 
§ 1910.1017 Vinyl chloride. 

<a.> Scope and appUcation. (1) This 
sect.ion Includes requirements tor the 
control of employee exposure to vinyl 
chloride <chloroethene>. Chemical Ab
•lracts Service Regtstry No. '15015. 

<2> Thls section applies to the manu
facture, reaction. packagtng, teJ"ackeg
lnf, storage, handlln8 or use of vinyl 
chloride or pc,lyvinyl chloride, but doea 
~ appl:, to tbe bandlln8 or use of fabri
cated products ma.de of polyvinyl chlo
ride. 

(3) Thls section applies to the tran.s
J>Ortatton of vinyl chloride or poJyvtnyl 
chloride except to the ext.ent that the 

ch1:'c~d;=~·~ure limit. n> No at 43 F . R. 49747 , Oct ob er 
employee may be eXl)05ed to vinYl chlo- 24, 197 8 . ] 
ri-:1eatconcentratlon.s greater than 1 ppm <fl Methods of compliance. Employee 
av.eraged over any 8-hour period, and e,cposures to vinyl chloride shall be con

(2) No employee may be expo.,ed to trolled to at or below the permissible ex
vinyl chloride at concentrations greater posure llm.lt provided In paragraph Cc > 
than 5 ppm averaged over any period not ot this section by englneertng. work prac
exceeding 15 mtnutet. tlce. and r.ersonal protective controls as 

<3> No etDPloyee may be exposed to follows : 
vinyl chloride by direct contact with < 1 > Feasible engineering and work 
Uquld vinyl chloride. prac tice controls shall lmmedlate!y be 

(d) Jronttorfft9. (1) A program ot used to reduce e,i:posures to at or below 
ln1Ual monltortnfJ and measurement the permissible exposure ltmJt. 
sl>!lll be undertaken in each establish- <2> 'Y7herever feasible engineering and 
m-.nt to determine lf there Ls any em- work practice controls which can be tn
ployee exposed, without regard to the use stltuted Immediately are not sufficient to 
of respirators, in e,ccess of the action reduce exposures to at or below the per
leftl. mlsslble exposure limit. they shall noM-

,:.1> Where a determination conducte<l theless be used to ~duce exposures to 
under paragraph <d> (1) of this section the lowest practicable level, and shall be 
shows an:, employee exposures, witb,~t supplemented by re!plratory pro~tfon 
1,eg..rd· to the use of resplrator:s, In ex- In accordance with p:\ragrsph <g > of th1l' 

1017(f)(2) 
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section. A program shall be established 
and impl<'mented to reduce exposures to 
at or belo,v the "ennlsslble exposure 
limit, or to the greate!lt exter.t !easlble, 
solely hy mE>ans of engineering and work 
practice C'ontrot,;, as soon as fea.-;lble. 

lln appr9prlate respirator shall be ln- (5) (l) Entry lnto unkown coocmln 
formed at least quarterly of the hazards tlona or concentraUona greater Iha · rrol!I. 
of vinyl chloride and the puTJ)('6e, proper 36,000 ppm (lower ezploslve l1mU) ma 1 ~ ch 
use, and llmJtattons of respiratory be made only for pm-poses of llfe l'fSC1II ,inli0nS 1 

devices. and r:crtm 
. <11> Entry lnto concentrations of lel ml cblor1 

[Effective date of §1910. than 36,000 PPtn. but greater &.ban s,ea .,_., (3) \'lrittcn plans for such a program 
shall be develoµed and fµrnlshed upon 
request for examination and copying to 
authorlzcd representatives o! the Assis
tant Secretary and the Director. Such 
plans shall be updated at least every six 
months. 

1017(g)(l) extended from ppmJDAJbemadeooJyforpmy < 1!11be 1 
Ufe rescue. flreflghUng. or aec:urtn ,, 'lbe I 

December 31, 197 5 to equipm.ent so as to 1,,N.tmt a e:alf •dlron 
April 1, 1976 at 40 F. R. bazard from release of vtn:,I chJorldB. iOldln( 1 

13211, March 25, 197 5.) ar-!6!.cs~ alr..purif)1Dg reapmlol a:-iiie 
Cg> Respiratory protection. Where 

respiratory protection ls required under 
this section: 

(2). Resptra.tors shaJl be selected from 
among those Jointly approved by the 
Mining Enforcement and Safety Admin
istration, Department of the Interior, 
an~ the National Institute for Occupa
tional Safety and Health W1der the pro
visions ct! 30 CFR Part 11. 

< 1) The employer shall provfde a 
respirator which meets the requltements 
or this paragraph and shall assure that 
the employee uses such respirator, except 
that until April 1, 1976, wearing of 
respirators shall be at the discretion -of 
each employee !or exposures not In ex
cess or 25 ppm, measured over lt,DY 15-
mlnute period. Until April 1, 1976, 
~ employee who chooses not to wear 

<3> -A respiratory protection program 
meeting the requirements of I 19J0.134 
shall be established and maintained. 

<4> Seleetlon or respirators for vfnyl 
chJ'orlde shall be a.s follows: 

Atmo,pherlc c01)Centrcilicm o/ 
vcnvl chloride 

(I) Unknown, or above 3,600 ppm __ , 

{II) Not over 3,1100 ppm __________ _ 

'Ill> Not over l.000 ppm. _______ _ 

.Required apparat!U 
Open-clrcult, selt-oonte.fned breathing apparatue, p,-. 

eure dem.nd type, wtth run taciepteoe. 
(A) Combination type O supplied t.U' respirator, prea-

11ur11 deman,J typ&, with full or half tacepteo.; 
and au:rlllary eelf-<:ont.atned alr supply: or 

(B) Combination type 11Upplled air resptntor co11-
i1nuoua Aow \JPO, wtth full or halt facept-, 
and auxuwy 11&lt-cont.alDed au supply. 

Type c. supplied alr respirator, continuous 
flow type, wUb full or half face-
piece, helmet or hood." 

(n) 1'0\ over 100 ppm..__________ (A) Combtn.atlon type C eupplled_ t.l.r resplrator de
m!Yld type, wtth full faceplece, and auxiliary 
&elf-cont&lned a1r supply; or 

(B) Open-clrcult aeU-con\alned breatbtJlg ~pparatua 
wlth run faceplece, ln dem~d mode; or 

(C) Type C supplied air respirator, Uem.and type, with 
full faceptece. 

(Y) NotOTer2SPPD-----•--•- (A) A powered- air-purttyl.ng respt.rator wlth hood, 
belmfll. full or half taceplece, and . a canister 
wbieb provldea a eervlce life of at least • 
houn for concenratlona ot vinyl chk>rtde up 
to26ppm.or 

(B) Oas mask, troot- or back-mounted canister whlcb 
provtdea a &ervtc:e Ute of at least • hou.n tor 
coocentratlons of vtnyl chloride up to 25 ppm_ 

(V1> 1'ot oyer 10 JJPIIL------------ . (A) Combtn.at.aon type c llllpplled-11.ir resplrator, de
me,nd type, wttb half taoeplece. and auxlllary 
•U-cont.alned air supply; or 

1017(f)(3) 

(B) TJpe C supplled-t.l.r resplratot', demand type, with 
ball taoeptece; or 

(0) Any chemical cartridge respirator with an organlc 
Ye,pol' cartridge whlcb provides a &ervlc:e Ute 
of at lee,st 1 hour tor conc:entratlona of vinyl 
chlonde up to 10 ppm. 

(1) Air-purUytng canntsbml or cu !bi coul1 
\rldgt!s shall be replaced prior to tb Mllde Ill 
uplratlon of their eentce life or UI a.tllldn1 
end of the ahlft In wblch U. are ftn 1be 
used. whlcbever occUl'II first, and ll:laUons 

W> A contlnuoua monUortq an w.· 
alarm system shall be pto'Videcl ,met• ' 
concentrations of vtnyl cblorlde couJ "' 'lbl 
reasonabt, exceed the ailowable cmc:eu - Ill Yin, 
tratlons for tJi.e devices In use. SUcb IJI ll';leellre 1 

tem shall be used to aleri employees wbe !T) 1be 
vinyl cb1oi1de concentraUoos eu c et tb ll~!IIOD 
allowable concentrations for the dnl« 
ln use. (11) 'lb 

C7> Apparatus p.reacr1bed for hllbe lb of, 
concent.rattooa ma.j be used for &DY loft lr.lllm; 
concentratton.. 1111 D: 

(h) HtJZ41'fWIU ~-. (l) BID llillJ e 
ployees engaged ln bazardou., operaUoDI ~ 
inclncttng ,:,nkJ of v els to cleM pol7 t'.lcb ma 
vinyl chloride residue from v el ftlll ctbtde· 
shall be provided and ~ulred to wea Ill) A 
and use; a.-i1oyee• 

{1) Respiratory protecUon In accord k~ prog 
p.nce with pa.ragrapha (c) and (I) o ll All 
this section: and .-nn lhlllaha 

<11> ProtecUve garments to p.eum bAsa1a1 
akin contact with Uqutd. vinTl cb)artde o 'II Jti 
with po)yvloyl chloride reetdUI fNII t ill!dlc 
vessel wans. 'lbe protective ,armeot ¼I 101 
shall ~ selected for the e>peraf.ton 1111 o-.t ltga) 
tta possible exposure conditions. t:i,t ehl 

<2> Protective garments sbaI1 be pro "tl. Tb 
vtded clean and dry for each use. 1 :Ji etn1 

<1> EmeroenCJI situations. A wrltllel !l&i!iJna1 
operational plan for emergency altua 'lib thl 
tlona sh6ll be develoi;ed for each f&flllt: l::Jnat1o 
storing, handling, or otherwise uslnl 1:>niec! t 
vinyl chloride as a liquid or comJ>resset ~ 
ga.,. Appropriate portions of the pla.1 •11bout, 
shall be Implemented In the event of ar 11) A1 
emergency. The plan shall specl.d~ er llllon 
provide that: ~ ; 

Ill A 
~l) Employees engagP.d 1n halardou. lhal) be 

operations or correcting situations of e1• lb! to , 
l.st1ng bazardous releases shall 111 ,1eai01 
equipped as req_ulred 1n paragraph <h> '1111., 
of this section; CCtuieett 

(2) other employees not so equU>pec 1"lein 1 
shall evacuate the area and not returt 111) A 
unW conditions are controlled by th• ltdudti; 
methods required ln paragraph <f> 0 IA) A 
this section and the emergency 18 abated 18) E 

(C) 'I 
to l>o\ei: 
·ltc~ 

ID> ! 
l!otia; II 
<!> I 

~; 
IA> • 
QI) j 
IC) E 
~ 
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Trauuna. Ea.ch employee engaged 
ll I.Dyl chloride or polyvtnyl chloride 
•• atlons shall be provided tratntng ln 
•1 -oeram relating to the bazards IJf 
, l chloride and precautions !or lts 

CD> Serum glutamlc pyruvic transam
tna.,e (SOPT> ; and 

CE> Gamma glustamyl transpepttdase. 
<2> Examinations provided ln accord

ance with th1s paragraph shall be per
formed at least: • use. > The program shall Include: 

, The nature of the health ha.Zard 
• l chronic eltJ)OSW'e to vtnyl chloride 

Jdlng spectftcal],y the carctnogenic 
U'd; 

<t> Every 6 months !or each employee 
w~o has been employed lD vtnyl chlo
ride or po}yvtnyl chloride manu!acturlng 
!or 10 years or longer; and 

<U> Annually !or all other employees. 

.> The speclflc nature of operations 
:h could result lD eXPOSure to vtnYl 
rlde ln excess of the perm1sslble 
t and necesssry protective steps: 

<3> Each employee exposed to an 
emergency shall be afforded appropriate 
medical surveillance-. 

I> The purpose !or, proper use, and 
tat1ons of respiratory protective 

v> The are bamrd and acute toxic~ 
or vinyl chloride, and the necessary 
tectlve steps; 
v> The purpose for and a description 
be monitortna prograo:i; 

vi> The purpose for, and a descrli>-
1 of, the medical surveillance 
,gram; 
vU> Emersenc, procedures; 
'.V11l) Specific lnformatlon to aid the 
ployee lD recognition or conditions 

t1cll may result 1n the release of vinyl 
lortde; and 
Clx) A review of this standard at the 
1ployee's first tralnlng and lndoctrtna
n program, and annually thereafter. 
C2) All materials relating to the pro
mi 8hall be provided upon request to 
e Assistant secretary and the Director. 
(k> Medical ,un,etllance. A program 
medical survelllance shall be lnstl

ted for ea.ch employee exposed, with-

( 4> A statement of each employee's 
sultablllty for contlnued exposure to 
vinyl chloride lncludlng use of protec
tive equlpment and respirators, shall be 
obtained from the e,rA.mtntng physician 
promptly after any examination. A copy 
of the physician's statement shall be pro
vided each employee. 

<5> If any employee's health would be 
materially impalred by continued ex
posure, such employee shall be with• 
drawn from possible contact with vtnyl 
chloride. 

(6) Laboratory analyses !or all bio
logical speclmena included lD medical 
examlnA.tlons shall be performed lD labo
ratories licensed under 42 CFR Part 74. 

<7> I! the examining physician deter
mines that alternative medical examtna
tlons to those required by_ paragraph 
<k> Cl> of this section will provide at 
lea.st equal assurance of detectlng meet,. 
ical conditions pertinent to the exposure 
to vlnYl chloride, the employer. may ac
cept such alternative examtn11.tlons as 
meetlng the requirements of paragraph 
<k> <l> of tb1a section, lf the employer 
obtains a stat.em.int from the es~rnlolng 
phJ,sldan setting forth the alternative 
exarolnattons and the rationale for s~ 
st.ltutton. Thia statement shall be avail
able upon request for e.vamtnation and 
copying to autbonzed representat.lves at 
tbe Assistant Secretary and the Dtrector. 

t regard to the use of respirators, to 
1Yl chloride lD excess of the action 
1el. The program sball provide each 
ch employee with an opportwuty for 
amlnattons and tests ln accordance 
th thls paragraph. All medical ex
Ainatlons and procedures shall be per
rmed by or under the sut>ervlston of a 
-ensed physiclan, and sball be provided 
thout cost to the employee. 
Cl) At the time of inltial asslgnment, 
upon institution of medical surveil

nce; 

(1) Sfgns ancl label$. (l) Entrances to 
re&Ulcated areaa shall be posted witb leg
ible ,itgrus bearlDg the legend: 

OAHcn-SoSP&(.T AOPIT Aau. 
AvrROtUZIIII PmlSOHNKL Otn.'1' 

POLTTIJITL CHLOalDS (- ...._ .-um) 
Contalna 

VUITL~ 
VUtTL cm-- IS • c.--so..-cr &Gm 

(5 > Containers or vtnyl ehloride lhall 
be legtblY labeled elther: 

Vo,n CBI.O&JD& 
EJtTIIE11£1.7 PI.AMMABLII Oa.s UNOD PaESSOIIS 

C.utcza-Svst,u:T Acarr 

or <11) In accordanee with 49 CPR Part.s 

170-189 wlt.h the addlUonal legend 

CAJfCZR-StJSPECT .'\CElff 

applied near t.he label or placard. 
<6> No statement shall appear on or 

near any required s ign, label or instruc
tion whlch contnldlcts or detracts from 
the effect oi, &nY ~ warning, 
infonnsUon or ~rueuon. 

<m> Recorcl,s. < l> AJl records main
tained lo accordaDce with this sect.loo 
shall include the name aud soc:tal secu
nt.y number of each entployee wher~ 
relevant. 

<2) Records of required monitoring 
and measuring, medical records, and au
thorized penonnel ro,;ters, shall be made 
and shan be available upon request for 
examinaUon and copying to authorized 
representatives of the Assistant. Secre
tary and the Director. 

<D Monitoring and measuring records 
shall : 

<A) State the date of such monitor
ing and measw-:ing and the oonceotra
t.ioo.s deterinlned and idenWy U\e instru
ments and methods used; 

<B> Include any addJUonal informa
tion ~ to determine lndlvidual 
employee nposuTeS where such expo
sures a~ determtned by means other 
than Individual monitoring or employees; 
and 

<C> Be maintained tor not less t.han 
30 years. 

(ii)-Revoked 
<W> Medical records shall be main

tained for t.he duration of t.he employ
ment of each employee plus 20 years, 
or 30 years. whichever is longer. 

<3> In the event. that the employer 
ceasa to do business and there is no 
successor to receive and retain his rec
ords tor the prescribed period. these rec
ords shall be transmitted by registered 
matl to the Direct.or. and each employee 

(1> A general physical eYMDlnatlon 
all be performed, with speclflc atten
on to detecting enlargement of Uver, 
,leen or kidneys, or dysfunction ln these 
igans, and for abnormaltles in skln, 
•nnectlve tissues and the pulmonary 
-stem <See Appendix A> . 

(2) Areas contalnJng hazardous oper
attona or-where an emergeney currentlY 
e.x1st.a shall be pasted with legible signs 
bearins the legend: 

lndlvlduallJ notlfied in writing of this 
transfer. 

<4> Employees or thetr designated 
repre.sentaUves shall be provided access 
to examine and copy records of required 
monitoring and measuring. • CU> A medical history shall be taken, 

cludlng the followtn, topics: 
CA> Alcohol Intake; 
CB) Past ht.story'of hepatitis; 
CC> Work history and past exposure 

, potential hepatotoxtc agents, lnclud-
· llr drugs and chemicals: 

CD> Past ht.story of blood transtiu-
ona; and 
<E> Past history of hosp,taJlzattons. 
<ill> A serum specimen shall be ob-

wied and det,,.rmlnatlons made o1: 
(A) Total blllrubln; 
(B) Alkal.ln,e phosphatase: 
(C) Serum glutamlc oxalacetlc trans

mlnase (BOOT> ; 

CANCD-8U8r&CI Aamn' 'IN TBJ8 Aau. 
Prr.OiWiiYE EQ'O'IPIIO:NT R&QVDUCD 

AvreotJZED Pll&SONNl:L OKL'I' 

(S) Containers of polyvlnyl chlorltle 
resin waste from reactors or other waste 
contamlnated with vinyl chlonde shall 
belegtbJ.ylabeled: 

Co!ffAKDfATBD W1TII 
VINTL CJILOtl]J)& 

CANcn-svancr AoiCNT 

<4> Contalners of polyvlnyl cbJorlde 
shall be legibly labeled: 

<5> Former employees shall be ,pro
nded access to examine and copy re
quired monitoring and measurtog records 
reffecttng their own exporu"3. 

<8) Upon written request of any em
ployee. a COPY of the medical record of 
lb.at empioyee shall be !umlshed to any 
phJ,stcian designated by the employee. 

<n> Reports. <l) Not later than I 
D\Onth after the establishment of a reg
ulated area. the followtng information 
shall be reported to the OSHA Area Di
rc-ctor Any changes to such Information 
shall be rl'port.ed within 15 days. 

1017(n)(l) 
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<i) The address and locat1on of each 
establishment which hn.s one or more 
regulated area.s; and 

<ii> The number of employees ln each 
regula~ area. dw-tng oonnal operations. 
including malntenaoce. 

,2> Emergencies. and the facts ob
tainable at that time, shall be reported 
within 24 hours t.o the OSHA Area Di
rect.or. Upon request. of the Area Direc
tor. the employer shall submit add1tlor.al 
ln/ormatlon in wriLlng relevant to the 
nn ture :1nd extent. QC ,'mployee cxpo.,;ures 
and me:i.'-ure:i taken to prevent future 
emt!r11enc1es or similar nature. 

t3J \V1thln 10 working cla:vi; followlng 
any morutoring and measuring which 
disclo.,;es that any emplc;-ee has been 
exposed. without regard to the use of 
respirators. in excess or the pemussib~ 
exposure limit. e.ach such employee shall 
be notified In wrltlnii of the results or 
the exposure measurement and the steps 
being taken to reduce t.he exposure to 
,.ithln the permissible ex{>osure limit. . 

<o> EDecliue dates. < 1 > UntU April 
1, 1975 . Ute provisions currently set 

-forth In § 1910.93q of thls Part shall 
apply. )I. 

<2 > Effective April 1, 1975. the pro
visions set forth In I 1910.93q or thJs Part 
shall epply. 

[Effective date of subsec
tion (o) (l) and (o)(2) ex
tended from January 1, 1975 
to April 1, 1975, at 40 F.R. 
13211, on March 25, 1975.] 

APPU•oa A-SuPPLEMl:~AAY M1tDICAL 
. IHFOIUUTJON 

When requtred teeb under paragraph 
(lt) ( I) of ttl.ls section show aboorO\all~es. 
the tests should be re~t•td a.s 500n as prac· 
ttcable. preterablJ , lthJo 3 to t wNks. U 
tests remain abnormal, consideration should 
be given to wltbdrawal ot the employee lrom 
cont.act wltb •tnyl chlor1de, while a mor,: 
comoreMMlft examination b made 

Additional test:, which may be weruJ · 
A . Por kldn,:y dysfunction · urtlle eu.mlna

Uon !or albuinlll.. r~ blood cells, .i\d ex. 
fo!laUve abaormal cells. 

B. Pulmonary system: Forced vital capac
ity, Forced expl~tory volume at I second. 
and cbest roentgenogram (post.erlor-anterloc-. 
14 x l T locbes). 

C. Addition:\! serum tests: Lactic acid de• 
h7droge1:1-. lactle acid -:lebydrogenaa 
Lsoenzyzne. protein dct.ermlnatlon, and 
protein elec:kopboreels. 

0 . For a mo.r,: c:oropttheo.she ex~inatton 
on repeated abnormal serum tn~ · HepaUtl$ 
B antigen. and ll•er -nnlng 

*NOTE: The effective date of §1910.1017(0)(1) refers to 
temporary vinyl chloride standard which was superseded 
by the present standard on April 1, 1975. §1910.93q 
has been recodified to §1910.1017--CCH. 

§ 1910.1018 Inorganic anenic. 
<a> Scope and app.lication. This sec

tloL applies to all occupational expo
sures to inorganic arsenic except that 
this section does not apply to employ
ee exposures in agriculture or result
ing from pesticide application, the 
treatment of wood with prei-ervatlves 
or the .utlllzation of arsenically pre
served wood. 

(b) Definitions. "Action level" means 
a concentration of inorganic arsenic of 
5 micrograms per cubic meter of air (5 
µ.g / m2> averaged over any eight (8) 
hour period. 

"Assistant Secretary" means the As
sistant Secretary of Labor for Occupa
tlona.I Safety and Health, U.S. Depart
ment of Labor, or deslgnee. 

"Authorized person" means any 
person specifically authorized by the 
employer whose duties require the 
person to enter a regvlated area, or 
any person entering such an area as a 
designated representative of employ
ees for the purpose of exercising the 
right to observe monitoring and meas
uring procedures under paragraph <e> 
of this section. 

"Director'' means the Director, Na
tional Institute for Occupatlona.I 
Safety and Bea.Ith, U.S. Department 
of Bea.Ith, Education and Welfare, or 
destgnee. 
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"Inorganic arsenic" means copper 
aceto- arsenite and all inorganic com
pounds containing arsenic except 
arsine, measured as arsenic <As>. 

<c> Permurible e:rz,osure limit. The 
employer shall assure that no employ
ee is exposed to inorganic arsenic at 
concentrations greater than 10 micro
grams per cubic meter of air (10 ,ig/ 
m 2>, averaged over any 8-hour period. 

(d) Nottfica.tion of use. (1) By Octo
. ber 1, 1978 or within 60 days after the 
introduction of inorganic arsenic into 
the workplace, every employer who ls 
required to establish a regulated area 
in his workplaces shall report in writ
ing to the OSHA area office for each 
such workplace: 

Ci) The address of each such work
place; 

<U> The approximate number of em
ployees who will be work.Ing ln regu
lated areas; and 

<ill> A brief 1111mmA.ry of the oper
ations creating the exposure and the 
actions which the employer intends to 
take to reduce exposures. 

(2) Whenever there has been a sig
nificant change in the information re
quired by paragraph (d)(l) of this sec
tion the employer shall report the 
changes in writing within 60 days to 
the OSHA area office. 

<e> Exz,on,.re monitoring.-(1) Gt,~ r.idanc 
aJ. <1> Detennlnat,ions of airborne e, tffactlon 
posure levels shall be made from al I llelow. 
samples that are representative o ~ 
each employee's exposure to lnorpnl ! Accv 
arsenic over an eight (8) hour period. a»Jer 

<U> For the purposes of this aectiot 1r-1anc 
employee eXl)OSUJ'e is that exl>(IIUl'I r.:acy < 

which would occur if the employ& inoo o 
were not using a respirator. I~· 

<W> The employer shall collect tul 11,:.e ane 
shift <for at least 7 continuous boW'II l,l/m'. 
personal samples including at leas 
one sample for each shift for ea.ch Joi ilThe 
classification in each work area. alllllllltc 

<2> Inttial monitoring. Each employ Mun ac 
er who has a workplace or work oper t ~ pell 
atlon covered by this standard ab&I a;,11 35 
monitor each such workplace aru' lkrpnic 
work operation to accuratelY deter lrJlea t 
mine the airborne concentration of In .!l Rt! 
organic arsenic to which employee W Tl 
may be exposed. l►.".latec 

<3> Frequency. <l) If the initial mon 11."!l to 
toring reveals employee exposure to b l!nld Ill 
below the action level the measure Dia, of 
ments need not be repeated except a i1, De 
otherwise provided in paragraph leX4 ~~ be 
of this section. ~WI the 

(ii) If the lnltla.I monitoring, tt l!Aner 1 

Quired by this section, or subsequen P'.:1om 
monitoring reveals employer eXJ>OSUJ'I '"-k&n 
to be above the permissible exposur, •ll AC< 
limit, the employer shall repeat mon.1 llll be 
tcring at least quarterly. t1 lo pei 

(Iii> If the initial monitoring. re ~•Act, 
quired by this section, or subsequen ll11tto I 
monitoring reveals employee exposur, 11! Pn 
to be above the action level and belo\l t:is ent 
the permissible exposure Umlt the em L;i,Uec1 
ployee shall repeat monitoring at leas l"'.llrdaz 
every six months. l.: .. uect 

<Iv) The employer shall continu1 ll P, 
monitoring at the required frequenc1 (!)Jer 1 
until at least two consecutive measure ll!u, f1 
ments, taken at least seven (7) da}'! t.':led, 1 

apart, are below the action level al lttc 11 
which tune the employer may disOOn· bib 
tinue monitoring for that employet 11* ai 
until such time as any of the events Ir 111 hn: 
paragraph <e>C4> of this section occur &:-Qten 

(4) Addtttonal monttoring. When lflbla 1 
ever there has been a production li:rllun 
process, control or personal changE. 'rl Al 
which may result 1n Ttew or additional i,.4 1; exposure to inorg 'Ul.ic arsPnlc, or lt tll.e 
whenever the employer has any other ':tr U 
reason to suspect a change which may ~ 
result 1n new or add1tlcn8.l exposures ltd 
to inorganic arsenic, additional rnonl· ~ 
toring which complies with paragraph !tten 1 

(e) of this section shall be conducted. lt&t .t 1 
(5) Employee n<>tification. (1) Within 'lilllll 

five C5) working days afl~r the receipt lrlctt ~ 
of monitoring results, the employer ft4uee CE 
shall notify each employee in writing ~ 
of the results which represent that l'lOrie 11 
em_ployee's exposures. th 

<ii> Whenever the results Indicate ~ t 
that the representative employee ex· t.ent 
posure exceeds the permissible expo- tlJt1lan 
sure limit, the employer shall Include li!ctl 
in the written notice a statement that ~i: 
the pe~ible eXl)osure limit was ex· l1on la 



SUBPART Z-OCCUPATIONAL HEALTH AND ENVIRONMENTAL 319 
CONTROL 

led and a description of the correc
action taken to reduce exposure to 
below. the permissible exposure 
.t. 
> Accuracy of mecuurement. <O The 
~loyer shall use a method of moni
,ng and measurement which has an 
ura.cy (with a confidence level of 95 
cent> of not less than plus or minus 
pereent for concentrations of inor
ie arsenic greater than or equal to 

4,g/m1• 

gy before respiratory pro~~ion ts in
stituted. 

(2) Compliance Program. <O The em
ployer shall establish and implement a 
written program to reduce exposures 
to or below the permissible exposure 
11mit by means of engineering and 
work practice controls. 

rector, and shall be avalla.ble at the 
workslte for examtnatlou and copying 
by the Assistant Secretary, Director, 
any affected employee or authorized 
employee representatives. 

(lv) The plans required by this para,
graph shall be revised and updated at 
least every 6 months to reflect the cur
rent status of the program. 

d> The employer shall use a method 
monitoring and measurement which 
1 an accuracy <with confidence level 
95 percent> of not less than plus or 
1us 35 percent for concentrations of, 
rganlc arsenic greater than 5 p.g/ m 3 

, less than 10 µg / m'. 
D Regulated area.-<l> Establi.sh
nt. The employer shall establish 
1.llated areas where worker exPO
·es to inorganic arsenic, without 
r!U'd to the use of respirators, are in 
!ess of the permissible limit. 
2) Demarcation. Regulated areas 
uJ. be dem&rea.ted and segregated 
,m the rest of the workplace in any 
1JU1er that minimizes the number of 
rsons who will be exposed to inor
nic arsenic. 
3 ) Access. Access to regulated areas 
all be limited to authorized persons 
to persons otherwise authorized by 
e Act or :-egulations issued pursuant 
ereto to enter such areas. 
4) Provi.rion of rupiraton. All per
ns entering a regulated area shall be 
pplied with a respirator, selected in 
eordance with paragraph (h)(2) of 
ts section. 
5) Prohi bited acti-vttua. The em
oyer shall as.mre that in regulated 
eas, food or beverages are not con
med, smoldng products, chewing to
.cco and gum are not used and cos
etics are not applied, except that 
ese activities may be conducted in 
e lunchrooms, change rooms and 
,owers required under paragraph <m> 
this section. Drinking water may be 

,nsumed in the regulated area. 
Cg) Methods of compliance.-<l> Con
oZ.,. <i> The employer shall institute 
the earliest possible time but not 

ter than December 31, 1979, engi
iertng and work practice controls to 
duce exposures to or below the per
issible exposure limit, except to the 

' :Lent that the employer can establish 
1at such controls are not feasible. 

<11) Written plans for these compli
ance programs shall include at least 
the following: 

CA> A description of each operation 
in which inorganic arsenic ts emitted; 
e.g. machinery used, material pro
cessed, controls in place, crew size, op
erating procedures and maintenance 
practices; 

<B> Engineering plans and studies 
used to determine methods selected 
for controlling exposure to inorganic 
arsenic; 

<C> A report of the technology con
sidered in meeting the permissible ex
posure limit; 

<D> Monitoring data; 
CE> A detalled schedule for imple

mentation of the engineering controls 
and work practices that. cannot be im
plemented immediately and for the 
adaption and implementation of any 
additional engineering and work prac
tices necessary to meet the permissible 
exposure 11mit; 

<F> Whenever the employer will not 
achieve the perm.tssible exposure 11mit 
with engineering controls and work 
practices by December 31, 1979, the 
employer shall include in the compli
ance plan an analysts of the effective
ness of the various controls, sbaJ1 in
stall engineering controls and institute 
work practices on the quickest sched
ule feasible, and shall include in the 
compliance plan and lmpl~ment a pro
gram to mlo1ml:re the discomfort and 
ma.x1ml.ze the effectiveness of respira
tor use; and 

<G> Other relevant information. 
(ill} Wrftten plans for such a pro

gram shall be submitted upon request 
to the A.s.5lstant Secretary and the Di-

(h) R,eJ;pi ratoru protection-' l> Gen
eraL The employer shall assure that 
respirators are used where required 
under this section to reduce employee 
exposures to below the permissible ex
posure limit and in emergencies. Res
pirators shall be used in the following 
circumstances: 

<O During the time period necessary 
to install or implement feasible engi
neering or work practice controls; 

<11> In work operations such as main
tenance and repair activities in which 
the employer establishes that engi
neering and work practice controls are 
not feasible; 

(ill) In work situations in which engi
neering controls and supplemental 
work practice controls are not yet suf. 
ficient to reduce exposures to or below 
the penntssible exposure 11mit; or 

(iv> In emergencies. . 
(2) Rupirator &election. <O Where 

respirators are required under this sec
tion the employer shall select, provide 
at no cost to the employee and assure 
the use of the appropriate respirator 
or combination of respirators from 
Table I below for inorganic arsenic 
compounds without sJgntflcant vapor 
pressure, or Table II below for inor
ganic arsenic compounds which have 
stgnlficant vapor pl'e$1ll'e, 

<11> Where employee exposures 
exceed the permissible exposure llm1t 
for inorganic arsenic and also exceed 
the relevant limit for particular gasse.a 
such as sullUr dioxide, any air purify
ing respirator supplied to the employ
ee as permitted by this standard must 
have a combination high efficiency 
filter with an appropriate gas sorbent. 
<See footnote in Table 1> 

TABLB I.- Re,JnraloTlf J)1'0UCt{on f or i norpantc anentc wr«culate a cei,t for thoae unth 
rign(ficant vaJ)Or pruaure 

Ooncentn.tlon of lnorpnlc anenic cu Aa> or 
condJt.lon of use 

ReQuJred respirator 

(I) Unknown or ~ter or leaser than 20,000 14l m' W An7 full faceplece self-oonta.lned breathlna appa, 
(20 mai m'> or firefiabttna. ratu.s operat.ed In pc)ll!Uve pressure mode. . 

<ID Not irreater than 20 000 J4/m' (20 mai m'>-- •-·· <A> Supplied air respirator with full faceplece, hood, or 
' h elmet or IJll1t and operated ID PoSIUve preuure 

mode. 
<W> Not tp'e&ter than 10 000 ..al m'<10 maim'>-•-··- <A> Powered aJr.purUylns respln.toni ID all Inlet face 

' coverlnp with blab effldency filter&.' <B> Sall·maalt 
(11) Where engineering and work 
.ra.ctice controls are not sufficient to 
duce exposures to or below the per-

. issible eXJ)OSure limlt, they shall 
~netheless be used to reduce expo
u-es to the lowest levels achievable 
v these controls and shall be supple-
1ented by the use of respirators in ac
>rdance with paragraph (h) of this 
~ion and other necessary personal 
rotective equipment. Employee rota
on ls not required as a control strate-

supplied alr ~Lraton open.ted ID l)Olllt.lve pressure 
mode. 

a,> Not areater than GOO ,,..,m•--·--···-"·-··-- (A) Pull faceplece alr•PurifYIDa respirator equipped with blab-efficleDCJ mt.er.• <B> ArlY tun taoepl-
llUPPlled alr ~trator. (C) .Any full faoeplece eelt· 
contained breeU!IDI appanLtua. 

c,> Kot areater than 100 palm'-···- ---··-""·-- <A> S&lt·maalt alr.purttytng respirator equipped with 
bllb-eUlclencJ rut.er.• <B> An7 balf.maaJt supplied 
air respuat.or. 

•Blab-efilcleoc, mter- 99.9'1 pct efllcleDCJ ap1mt 0.3 ~ monodlspene dJetbyl-bexyl pbtha-

1.at.e CDOP> oart.tclee. 

1018(h)(2) 
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TABLS 11.-Rapfnzto,y ,m,tectumtor,norganfc anfflfcall (wch a, anenfc trlchlortd.e 1 

and arsenic phosphide) UIUh. riQn(l'lcant txi.J)OT _preuure 
<2> Cleaning and rei,lacemenL 

The employer shall provide the 1 
tective clothing required in p~ 
<J> <l> of this section in a freshly la 
dered and dry condition at h 
weekly, and dally if the emplo 
works in areas where exposures 
over 100 p.g/m1 of inorganic arsenic 
In areas where more frequent wash 
Is needed to ~revent skin lmtatlon. 

Ooncentn.t.lon of IDorpnJc anen1c <u Aa> or 
CDllditloD Of U8e 

Required ffl!Pirator 

W Onlmo1rn or a:reate or 1- than 20,000 i;.c/m• <A> AZl7 full facepl- 8elf~nta1Ded breathfna appa.. 
(20mg/m '> or flreflahtbi&- ratua opented .ID J;IOldU,e ~ mode. 

(ID Not create? than 20,000 ,.atm• (20 maim'>-•- <A> Supplied air resptruor witb full raceplece hood, or 
helmet or auU and operat~ ID po,dUve p
mode. 

(Jll) Not create? than 10,000 ,.aim• <lOm&/m '>--- <A> Balt-mut • aupplled air JUPirator operated ID 
po,dUve pressure mode. 

<iD The employer shall clean. la 
der, or dispose of protective cloth 
required by paragraph <J> Cl) of t 
section. 

<t,) Not create? than 500 palm•·------ <Al Pron• or badt mounted Pl maak equJ.pped with 
~Ulc:lenc, mter • and add 11111 canlster. <B> A:rl7 
lull faceplec:e SUPPlled air respirator. <C> Any full f• 
ceplece 8elf-eonta.lned brea&bfns apparatua. <111> The employer shall repair or 

place the protective clothing 1 
equipment as needed to maintain tt 
effectiveness. , 

(Y) Not sreater than 100 ,.aim•-·---- <A> Balf.maaJt • air.purU~ ffl!Plrator equipped with 
blab· efOMelv:7 mter • and acid ,.. c:utrtdie. <B> 
Any ball-111&& aupplled air rapll'lltor. 

'1118:h ettlcleney mter-911.11'7 pct effldeDq apJnst O.J mJCl'omMer monodlapene diethJl•beQ'l phtb.
Jaae <DOP> putidea. 

<iv> The employer shall assure ti 
all protective clothing is removed 
the completion of a work shift only 
change rooms prescribed in paragra 

'Balt·mult rmplnton lba1l not be ll8ed for protec:UOI' •plnct. U'lmJc trlcblorlde. u ft 11 ?111>ldl7 llb
.,wwwmbedll!l'l Uirouch tbe am. 

<111> The employer shall select respi
rators from among those approved for 
protection against dust, fume, and 
mist by the National Institute for Oc
cupational Safety and Be&lth 
<NIOSH> under the provisions of 30 
CFR Part 11. 

<3> Respirator u~ <D The employ
er sba.JJ assure that the respirator 
Issued to the employee exhibits m1ni
mum facepleoe leakagP and that the 
respirator ls fitted properly. 

CU> The employer shall perform 
qualitative flt tests at the time of ini
tial fitting and at least semi-annually 
thereafter for each employee wearing 
respirators, where quantitative flt 
tests are not required. 

<111> Employers with more than 20 
employees wearing respirators shall 
perform a quantitative face fit test at 
the time of initial fitting and least 
semi-annually thereafter for ea.ch em
ployee wearing negative pres.rure res
pirators. The test shall be used to 
select facepieces that provide the re
quired protection as prescribed in 
Table I or II. 

<iv) If an employee has demonstrat• 
ed difficulty in breathing during the 
fitting test or during use, he or she 
shall be e,ramlned by a physician 
trained in pulmonary medicine to de
termine whether the employee can 
wear a respirator while performing the 
required duty. 

(4) Rupt.rator program. (i) The em
ployer shall institute a repiratory pro
tection program in accordance with 29 
CFR 1910.134 (b), Cd), (e) and (f). 

CU> The employer shall permit ea.ch 
employee who uses a filter respirator 
to change the filter elements when
ever an increase in breathing rest.s
tance ta detected and shall maintain 
an adequate supply of fllter elements 
for this purpose. 

<ill> Employees who wear respirators 
shall be permitted to leave worJt areas 
to wash their face and respirator face
piece to prevent skin irritation associ
ated with respirator use. 
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(6) Commencement of respirator use. <m> Cl> of this section. 
<v> The employer shall assure ti 

O> The employer's obligation to pro- contaminated protective clotbl 
vide respirators commences on August which is to be cleaned. laundered, 
1, 1978 for employees exposed over 600 disposed of, is placed in a closed Cl 
p.g/m a of inorganic arsenic, as soon as 
possible but not later than October 1, tainer in the change-room which P 
1978 for employees exposed to over 60 vents dispersion of inorganic arser 
p.g/m' of inorganic arsenic, and as outside the container. 
soon as possible but not later than De- (vi) The employer shall inform 
cember 1, 1978 for employees exposed writing any person who cleans or lat 
between 10 and 50 ~ / m• of inorganic ders clothing required by this sectlc 
arsenic of the potentially harmful affects 

· eluding the carcinogenic effects of t 
<U> Employees with exposures below posure to inorganic arsenic. 

50 µ.g/m' of inorganic arsenic may <v11> The employer shall assure tt 
choose not to wear respirators until the containers of COI"tam1nated prot, 
December 31, 1979. tlve clothing and equipment in t 

<111> After December 1, 1978 any em- workplace or which are to be remov 
ployee required to wear air-purifying from the workplace are labelled as f , 
respirators lows: 
may choose, and if so chosen the em- CAUTION: Cloth.tng co11tamln•ti 
ployer must provide, if It will give with Inorganic arsenic; do not remo 
proper protection, a powered air purl- dust by blowing or shaking. Dispose 
fying respirator and in addition If nee- inorganic arsenic con•erntnated wa;: 
essary a combination dust and acid gas water in accordance with appllcat 
respirator for times where exposures local, state or Federal regulations. 
to gases are over the relevant exposure 
llmits. 

<D (Reserved.] 

<viii> The employer shall prohfl 
the removal of inorganic arsenic frc 
protective clothing or equipment ' 
blowtng or shakfng, 

(j~ Protective wor~ clothing and (k) Housekeeping-(1) Surface.& J 
equipment-<1> Provision and use. surfaces sbalJ 1,e matntalned 88 free 
Where the P<>SS1bllity of skin or eye Ir- practicable of accumulations of toe 
rttatlon from inorganic arsenic exists, gantc arsenic. 
and for all workers working in regulat-
ed areas, the employer shall provide at <2> Cleaning /lOOra. Ploon and oth 
no cost to the employee and assure attRSSfl)le surfaces COI"Ulm!DatP.d wt1 
that employees use appropriate and inorganic arsenic IDa.¥ not be clean, 
clean protective work clothing and by the use of compr es ed air, ,~:1 

equipment such as, but not UmJted to: shoveling and bru.shJng IDa.¥ be UK 
en Coveralls or simllar full-body only where vacunmtng or other reJ 

work clothing; vant methods have been tried ai 
CU> Gloves, and shoes or coverlets; found not to be effective. 
<111> Face shields or vented goggles <3> Vacuuming. Where vacuumh 

when neceM&.rY to prevent eye irrita- methods are selected. the vacuun 
tton, which comoly with the require- sbaU l,e used and emptied in a mann 
ments of § 1910.133(a><2>-<a><6>; and to mtnftnJ:re the reentry of inorgaa, 

(iv> Impervious clothing for employ- arsenic into the workplace. 
ees subject to exposure to arsenic tri- (4) HOUSekeelnflll J)lan. A wrttu 
chloride. housekeeping and malnt.enance pla 
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hall be kept which sbaJJ list approprl-
1te trequencles for carrytne out house
~reptng operations. and for cleaning 
md lll&U't.alnlng dust collection equlp
nent. The pl.al> sbalJ be available for 
mpectton by tbe Asststant Secretary. 

(&) Maintenance Qf equipment. Peri
Mlle cleaning of dust collection and 
rentllation equipment and cbecks of 
heir effectiveness shall be carried out 
.o maintain tbe effectiveness of the 
ljBtem and a notation kept of the last 
:heck of effectiveness and cleaning or 
uaintenance. 

<D [Reserved.] 
<m> Hygiene facilities and prac

icu-<1 > Change room& The employ
r shall provide for emPloyees working 
n regulated areas or subject to the 
l06Slllility of skin or eye Irritation 
rom Inorganic arsenic. clean change 
wrns equipped with storage facilities 
c,· street clothes and separate storage 
.acillttes for protective clothing and. 
,qulpment in accordance witb 29 CFR 
I 910.141(e). 

<2) Showen. (D The employer shall 
l$UJ'(l that employees working in reg
ulated areas or subject to the possibll· 

. lty of skin or eye Irritation from lnor
pnlc arsenic shower at tbe end of the 
work. shift. 

<ll> The employer shall provide 
. ahower facilltles in accordance with 

t 1910.141Cd)(3). 
; <3> Lunchroom&. <D The employer 
· :thaU provide for employees work.Ing in 
1 egulated areas, lunchroom facilltles 
I which have a temperature controlled. 
· l>OSitlve pressure, filtered air supply, 

and which are readfiY accessible to em
I ployees working in regulated areas. 
i <ll> The employer shall assure that 
r tmployees working in the regulated 
1 area or subject to the possibility of 
~ s.kln or eye Irritation from eXJ)osure to 

Inorganic arsenJc wash tbeir hands 
1111d face prior to eating. 

& (t> Lavatories. The employer shall 
1 Provide lavatory facilities which 
V rotnpl.y,with § l910.14l<d) Cl) and (2). . 

(5) Vacuuming clothes. The employ-
f't shall provide facilities for employ

l tea working in areas where eXJ)osure, 
1 Without regard to the use of respira
.. tors, exceeds 100 µ.g/m s to vacuum 

their protective clothtng and clean or 
change shoes worn in such areas 

1, before entering change rooms, lunch
b roo1DS or shower rooms required by 
: Paragraph <J> of this section and shall 
., 1l&m1re that such employees use such 
11 facWttes. 
~ <6> Avoidance Qf aktn irrltatwn. The 
.d employer shall assure that no employ-

ee Is exposed to skin or eye contact 
ii with arsenic trichloride, or to skin or 
iJ "1nYe contact with liquid or particulate 
ir organic arsenic which is likely to 
Jc cause skin or eye Irritation. 

CONTROL 

lance program for the following em• 
ployees: 

<A> All employ~ who are or will be 
exposed above the action level, with
out regard to the use of respirators, at 
least 30 days per year: and 

<B> All employees wro have been ex
posed above the actlo.a level, without 
regard to respirator use, for 30 days or 
more per year for a total of 10 years or, 
more of combined employment with 
the employer or predecessor employ
ers prior to or after the effective date 
of this standard. The determination of 
exposures prior to the effective date of 
this standard shall be based upon 
prior eXJ)osure records, comparison 
with the first measurements taken 
after the effective date of this stand
ard, or comparison with records of ex
posures in areas with s1m1lar process
es, extent of engineering controls uti
lized and materlals used by that em• 
ployer. · 

<11> Examination b1,/ phyncian. The 
employer shall assure that all medical 
examinations and procedures are per• 
formed by or under the supervision of 
a licensed physician, and shall be pro
vided without cost to the employee, 
without loss of pay and at a reason
_ able time and place. 

(2) Initial examination.!. By Decem• 
ber 1, 1978, for employees lnitlailY cov
ered by the medical provisions of this 
section. or thereafter at the time of 
lnttial assignment to an area wbere 
the employee ls likelY to be exposed 
over the action level at least 30 days 
per year, the employer shall provide 
each affected employee an opportunJ
ty for a medical examination. includ
ing at least the following elements: 

<U> The employer shall provide the 
examinations specified in paragraphs 
<n><2><D and <n><2><U> of this section at 
least semi-annually for other covered 
employee& 

<ill> Whenever a covered employee 
has not taken the examinations speci
fied in paragraphs <n><2><D and 
<n><2><11> of th.ls section within six (6) 
months preceding the termination of 
employment, the employer shall pro
vide such examinations to the employ
ee upan termination of employment. 

(4) Additional examination.!. If the 
employee for any reason develops 
signs or symptoms commonly associat
ed with e][l)Osure to inorganic arsenic 
the employer shall provide an appro
priate elJ'.amlnatton and emergency 
medical treatment. 

(5) Information protndecl to the ph~ 
rictan. The employer shall provide the 
following information to the examin
ing physician: 

<l> A copy of this stand.al'd a.nd Its 
appendices; . 

<Ii> A description of the affected em
ployee's duties as they relate to the 
employee's exPOSure; 

(ill) The employee's representative 
eXJ)OSUl'e level or anticipated exposure 
level; 

<tv) A description of any personal 
protective equipment used or to be 
used;and 

<v> Information from previous medi
cal e:llarnlnatlons of the affected em
ployee which is not readily available 
to the eiramlnfng physician. 

(6) Ph11sictan '& wrttten opinion. en 
The employer shall obtain a written 
oplnton from the e,:amlnlng physician 
which shall include: 

<A> The results of the medical exam
ination a.nd tests performed; <O A work history and a medical his

tory which shall include a smoking 
history and the presence and degree of 
respiratory symptoms such as breath
lessness. cough, sputum production 
and wheezing. 

<11> A medical e:irarotnatlon which 
shall include at least the following: 

<A> A 14" by 17" posterior-anterior 
cliest X-ray and International Labor 
Office UICC/Cinclnnatl (Il.O U/C) 
rattng; 

CB> The physician's oplnlon as to 
whether the employee has any detect
ed medical conditions which would 
place the employee at lncree,sed risk of 
material impairment of the employee's 
health from exposure to inorganic ar
senic; 

CC> Any recommended llmltattons 
upon the employee's exposure to inor
ganic arsenic or upan the use of pro
tective clothing or equipment such as 
respirators; and <B> A nasal and skin e:itamlna.tlon: 

CC> A sputum cytology examination; 
and 

<D) Other examinations which the 
physician believes appropriate because 
of the employees exposure to inorgan
ic arsenic or because of required respi
rator use. 

CD) A statement that the employee 
has been informed by the physician of 
the results of the medical examination 
and any medical conditions which re
quJre further explanation or treat
ment . 

(ti) The employer shall instruct the 
physician not to reveal in the written 

(3) Periodic examtnation&. <D The opinion specific findings or diagnoses 
employer shall provide the examtna- unrelated to occupational exPOSure. 
tlons specified in para.graphs <n><2>Cl> <ill> The employer shall provtde a 
and <n}C2><U> <A>, <B>, and CD> at least copy o( th11wrttten oplnion to the af. 
annually for covered employees who fected employee. . 

<n> Medical aurveillance-<l) Gener
" al-(l) Employeu c01Jered. The em• 
Ill Ployer shall tnstltute a medical survell-

are under 45 years of age with fewer <o> Empf.o11e,e information and train
than 10 years or exposure over the ing.-<1> Training program. <t> The· 
action level without regard to respira- employer shall Institute a t:rainJng 
tor use. program for all employees who are 
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subject to exposure to Inorganic ar
eenlc above the action level without 
regard to respirator ~ or for whom 
there Is the posslbWty of skin or eye 
lrrttation from Inorganic arsenic. The 
employer sbaU ,m~re that those em
ployees parttdpat.e In the t:rafnfng P~ 
gram. 

cm The f:Palnlng program shall be 
provided by October 1. 19'18, for em
ployees covered by this provtstoo. at 
the time of Initial asc;tgnmP.nt tor 
th011e subsequently covered by this 
provision. and sbaD be repeated at 
least quarterly for employees who 
have optional use of respirators and at 
least annually for other covered em
ployees thereafter, and the employer 
shall 11SSUre that each employee ls in
formed of the following: 

<A> The lnfonnatfon contained in 
Appendix A; 

CB> The quantity, locatfoo. manner 
of use. storage, sources of exPOSUre, 
and the specific nature of operations 
which could result In eXl)OSW'e to inor
ganic arsenic as well as any necessary 
protective steps; 

CC> The purpose, proper use, and 
llmftatlon of respirators; 

<D> The purpose and a description of 
the medical survelllance program as 
required by paragraph <n> of this sec
tion; 

<E> The engtnP.8rlng controls and 
work practicea assoclat.ed with the em
ployee's Job a&'rignment; and 

<P) A review of this standard. 
<2> Aoceu to training materfal& <D 

The employer shaJI make readily 
a.vaDabte to aD affected employees a 
copy of this standard and Its appen
dices. 

<ID The employer sha]l provide; 
upon reQUest, aD mat.erlals relating to 
the employee Information and train
Ing progiam to the Assistant Secretary 
and the Director. 

<p> S({r,u and label& -<1> General. <l> 
The employer may use labels or signs 
required by other statutes, regula
tions. or ordinances In addition to, or 
In combination with. signs and labels 
required by this paragraph. 

(il) '1be employer shall asmre that 
no statern°nt appears on or near any 
sign or label required by this para.
graph which contradicts or detracts 
from the meaning of the reQulred sign 
or label 

<2> Sign.a. <D The employer shall post 
signs demarcating regulated areas 
bearing the legend; 

DANGER 
INORGANIC ARSENIC 

CANCER HAZARD 

AUTBORIZF=i • PERSONNEL ONLY 

NO SMOKING OR EATING 

RESPIRATOR REQUIRED 
<H> The employer shall assure that 

signs required by this paragraph are ll-
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lumlnated and cleaned as necessary so 
that the legend ls read.fly visible. 

(3) Label.$. The employer shall apply 
precautionary labels to all shipping 
and storage containers of inorganic ar
senic, and to all products containing 
Inorganic arsenic except when the tn. 
organ.le usenic In the product ls 
bound In such a manner so as to make 
unUkely the posslblllty of airborne 
esposure to Inorganic arsenic. (Possi
ble examples of products not requlrlng 
labels are semiconductors, light emit
ting diodes and gl~). The label shall 
bear the following legend: 

Oil) The employer shall in add ISi d b 
keep, or assure that the exam, • 11\tl 
physician keeps, the following me al ~ 
records; t=ltl 

CA> A copy of the medical exan a, II! 
tlon results including medical • isl 
work history required under 1 ► ::i 
graph <n> of this section; !$ 

DANGER 

CONTAINS INORGANIC ARSENIC 

CANCER HAZARD 

HARMFUL IF INHALED OR 
SWALLOWED 

USE ONLY Wl'l'H ADEQUATE 
VENITLATION 

CB> A description of the labon 7 
procedures and a copy of any s1 .., 
ards or guidelines used to Inter II 
the test results or referencea to I& 
ln!ormatlon; 

CC) The 1n1tlal X-ray; 
CD> The X-rays tor the most rec( a 

years; 
CE> Any X-rays with a demoostr II 

abnormality and all subsequent,: 
rays; 

<F> The 1n1tJal cytologtc e1ramlna ll 
sllde and written description; 

<O} The cytologtc e,ramlnatton 1 • 
and written description tor the I t 
recent 5 years; and 

<H> Any cytologtc examination sl • 
with demonstrated atypla, If 1 !I 

OR RESPIRATORY PROTECTION atypla persists tor 3 years, and all .. 
(Q) Reco~epint,.-<1> Ezpoaure sequent slides and written des< '" 

monitoring. (1) The employer shall es- tlons. 
tabllsh and maintain an accurate <lv> The employer shall m&lnt.1.W r 
record of all monitoring required by assure that the physlctan mafnt • 
paragraph <e> of this section. those medical records tor at le88\t 

<H> Th.ls record shall Include: years, or tor the duration of emp • 
<A> The date(s), number, duration ment plus 20 years whichever • 

location, and results of each of the longer. 
samples taken, Including a description <3> Availabattv. Cl> The emplc r 
of the sampllng procedure used to de- shall make available upon request 1 
termlne representative employee e,cpo- records required to ~ rnalnt.alned r 
sure where a.pplle&ble; paragraph Cq) of this section to • 

<B> A description of the sampling Assistant Secretary and the Dlret r 
anct analytical methods used and evt- for e,ramlnatlon and copying. 
dence of their accuracy; (ii> The employer shall make avE · 

<C> The type of respiratory protec• ble upon re.quest records of emplc e 
ttve devices worn, If any; exposure monitoring required by P ' 

<D> Name, soctal security number, graph Cq)Cl) of this section for Ins ► 
and Job classification of the employees tlon and copying to affected emp • 
monitored and of all other employees ees, former employees and their d6 ·. 
whose exPOSUl'e the measurement ls nated representatives. 
Intended to represent; and ell) The employer shall make avE • 

CE> The envir(>nmental variables ble upon request an employee's m • 
that could affect the measurement of cal records and exposure records 1 • 
the employee's exposure. resentatlve of that employee's e, • 

CH> The employer shall maintain sure required to be maintained , 
these monitoring records for at least paragraph Cq) of this section to the · 
40 years or for the duration of employ- tected employee or former emplo ' 
ment plus 20 years, whichever, ls or to a physician designated by the · 
longer. fected employee or former employe 

(2) Medical aurvefllance. Ct> The em- C4> Tram/er of recorda. (l) Wbent r 
ployer shall establish and maintain an the employer ceases to do busin • 
accurate record tor each employee the succes.sor employer shall rect ! 
subject to medJcal survelllance as re- and retain all records required to! 
quired by paragraph <n> of this see- maintained by this section. 
tJon. (ll) Whenever the employer cease > 

CID Th.ls record shall Include: do business and there ls no su~ r 
CA) The name, soclal security employer to receive and retain the 1 • 

number, and description of duties of ords required to be malnt.a1ned by t ' 
the employee; section tor the prescribed period, th t 

CB) A copy of the physician's written records shall be transmitted to the · 
op1n1oos; rector. 

<C) Results of any exposure monitor- cW> At the expiration of the ret · 
Ing done for th.at employee and the tlon period for the records requireo 1 

representative exposure levels sup. be maintained by this section, the • · 
plied to the phyatcian; and ployer shall notify the Director '. 

CD> Any employee medical com- least 3 months prior to tbe disposal 
plaints related to exPOSUl'e to lnorgan- such records and shall transmit th• 
tc arsenic: 

co 
t' 
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I '«lOrds to the Director if be requests 
I .hem within that period. 
I <r> Ob&ervatum oJ monitortng.--<1> 
Im~ ol>.,en>4ffon. The employer 

1 lhlll provide affected employees or 
1 Ulelr designated representatives an op. 
1 portunlty to observe any monitoring 

and work practices w1ll reduce expo-
81..lres below the permissible exposure 
limit by December 31, 1979, for affect
ed employees, then such facllitles need 
not be completed until 1 year after the 
engineering controls are completed or 
December 31, 1980, whichever ts earli
er, if such controls have not In fact 
succeeded In reducing exposUre to 
below the permissible eXl)OSUre llmi~. 

pemw;slble exposUl'e Umlt. Since how well 
yo\11' respirator fits yo\11' fa.ce la very lmpor
tant. yo\11' employer ls required to conduct 
flt tests to make sure the respirator seals 
properly when you wear it. These tests are 
simple and rapid and will be explained to 
you during training sessions. 

of employee exposure to Inorganic ar-
1 aenlc conducted pursuant to para
I vras,b <e> of this sectton. 
• (2> Ob&ervation procedure& CD 
m Whenever observation of the monitor-

lnl of employee exposure to Inorganic 
anenlc requires entry Into an area 

d where the use of respirators. protec
Uve clothing, or equipment Is required. 

<6> SummaTf/ oJ startup datu aet 
forth euewhere in Uda atand.ard. 

~ the employer shall provide the observ
. er with and assure the use of such res

pirators, clothing, and such equip. 
• ment, and sba)) require the observer 

1 
~ comply with all other applicable 
safety and health procedures. 

G (U) Without Interfering with the 
,. !r.vnltorlng, observers shall be entitled 
" to; 
11 <A> Receive an exPlanatlon of the 
11 measurement procedures; 
1 <B> Observe all steps related to the 

monitoring of Inorganic arsenic per
, formed at the plaee of exPosure; and 

JI <C> Record the results obtained or 
4 :receive copies of the results when re
o turned by the laboratory. 

<a> E/fet:ti-oe d.ate. This standard 
,. ahall become effective August 1, 1978. 

<t> Appendices. The Information con
: t&ined In the appendixes to this sec
It Uon is not intended by it.sell, to create 
ii any additional obligations not other-

wise imposed by this standard nor de
A tract from any existing obligation. 
fl (U) Startup dat.ea.--(1) Gffl,ero,l. The 

startup dates of requirements of this 
If 1tandard shall be the effective date of 
: lhla standard unle&<> another startup 
!ii date ts provided for either In other 

P&ragraphs of this section or In this 
all P&ragraph. 
iiji <2> Monitoring. Initial monitoring 
re ahall be commenced on August 1, 1978, 

8rAaTUP 0Aff8 

August 1, 19'18-Resl>lrator use over 500 l&fl/ 
m•. 

AS S001' AS POSSIBLE BUT NO LATER TBAl'I 

September 15, 19'18-Completlon of lnitlal 
monitoring. 

October 1, 1978-Complete establishment of 
regulated areas. Resplrator use for em• 
ployees exposed above 50 µg/m•. Comple
tion of lnitlal training. Notlflcatlon of 11$e. 

December 1, 19'18-Resplrator use over 10 
µg/m•. Completion of lnitlal medical. 
Completion of compliance plan. 

Optional use. of 
powered air-purifying respirators. 
July 1, 19'19-Completlon of lunch rooms 

and bygtene facUltles. 
December 31, 19'19-Completlon of engineer• 

Ing controls. 
All other requirements of the standard 

have as their startup date August 1, 19'18. 

APPIJ\DIX A -1.ffOROANIC AllsENIC SUBSTA1'CB 
lffrOlUlATIOJI SHEET 

L SUBSTAJCCE IDElffIPICATJOff 

A. Sub$tance. Inorganic Arsenic. 
B. Definttwn. Copper acetoarsenlte, ar• 

senlc and all Inorganic compounds contain• 
Ing arsenic except arsine, measured u ar• 
&enlc <A.a>. 

C. Pennulible Erpoaure Ltmtt. 10 mtcro-
erams per cubic meter of air as determined 
as an average over an 8-ho\ll' period. No em• 
ployee may be exposed to any skin or eye 
contact wtt.h arsenic trlchlorlde or to skin or 
eye contact likely to cause skin or eye lrrlta· 
tlon. 

D. &guLaud .Area.s. Only employees au-
thorized by yo\11' employer should enter a 
regulated area.. 

D . Hl!ALTB HAZARD l)ATA 

B. Protective clothing. If you work In a 
regulated area, your employer ls required to 
provide at no cost to you, and you must 
wear, appropriate. clean, protective clothing 
and equipment. The purpose of this equip
ment ts to prevent you from bringing to 
your home arsenlc-contamlnated dust and 
to protect yo\11' body from repeated skin 
contact with Inorganic arsenic likely to 
cause skin Irritation. Thill clothing should 
include such Items a.s coveralls or similar 
full-body clothing, gloves, shoes or coverlets, 
and aprons. Protective equipment should In· 
elude face shields or vented goggles, where 
eye Irritation may occ\11'. 

IV. HYOJ.EIR PACILlTIES AlfI> PRAC?lCllS 

You must not eat, drlnk, smoke. chew gum 
or tobacco. or apply cosmetics In the reru• 
lated area, except that drlnking water ls 
permitted. If you work., In a regulated area 
your employer Is required to provide 1,mch• 
rooms and other areas for these pUJ1)06es. 

U you work In a regulated area, your em
ployer Is rcqulred to provide showers, wash
Ing facilities, and change rooms. You must 
waah your face, and hands before eating 
and must shower at the end of the work 
shift. Do not t&ke used protective cloth.lniJ 
out of change rooms without yo\11' employ-
er's permission. Yo\11' employer la required 
to provide for launderlna or cleaning of 
Y0\11' protective clothing. 

~. SlGffS AJQ> LABZLS 

Yo\11' employer la required to post warning 
signs and labels for yo\11' protection. Signs 
must be posted In relJU}ated areas. The stgna 
must warn that a cancer hazard ls present, 
that only authorized employees may enter 
the area, and that no smolr.ing or eating la 
allowed, and that resplrators must be worn. 

VI. IIEDICAL JCCAJ[llfATJOffS 

~ and shall be completed by September 
~ 15, 1978. 

11 <3> Re,gul4ted areas. Regulated areas 
lJI required to be established as a result 
i I of lnltlal monitoring shall be set up as 
ie, aoon as ~le after the results of 
t11 that monitoring 1s known and no later 
id than October 1, 1978. 

A. commenta. The health hazard of Inor
ganic an;enJc ls high. 

B. Ways in whtch the . chemical a.fleets 
'JIOUT body. Exp06UJ'e to IW'bome concentra
tions of Inorganic arsenic may cause lung 
e&ncer, and can be a skJn irritant. lnorpnic 
arsenic may also affect your body lf swal• 
lowed. One compound In particular, arsenic 
trtchlorlde, la especially dangerous t>e<:ause 
It can be abeorbed readily through the skin. 
Because Inorganic arsenic ls a pol.son, you 
should wash yo\11' hands thoroughly prior to 
eating or smoking. 

:eh <4> Compliance program. The writ-
D I, ten program required by paragraph 

(g)(2) as a result of Initial monitoring 
r.sl &ball be ma.de avaDahlP. for lnspeetlon 
s1I and copying as soon as pooslble and no 
, rt later than December 1, 1978. 
lb (5) Hygiene and lunchroom Jacili• 
h!t Ha. Construction plans for cbange
e O rooms, showers, lavatories, and lunch-

room facilities shall be completed no 

DI. PRODCl'IVJ: CLOTBDfG Affl> flQt7IP1,tENT 

etei laterf than December 1, 1978, and these 
ed I adllttes shall be constructed and In 
1 ell use no later than July 1, 1979. Bowev-
1r I er, If as part of the compllance plan it 
al C la predicted by an Independent engi
Jltf neerlng firm that engineering controls 

A. R.u¢raton. Respirators will be pro
vided by yo\11' employer at no cost to you for 
routine use if your employer Is 1n the proc• 
ess of lmplementl.ng englneertng and work 
practice controls or where engineering and 
work practice controls are not feasible or In• 
sufficient. You must wear resplratora for 
non-routine activities or 1n emergency situa
tions where you are likely to be exposed to 
levels of Inorganic arsenic In excess of the 

U yo\11' eXPOSUre to arsenic la over the 
Action Level (6 l&fl/m 1).-(lncluding all per
sons worlr.ing In regulated areas> at least 30 
days per year, or you have been exposed to 
arsenic for more than 10 years over the 
Action Level, yo\11' employer Is required to 
provide you with a medical examination. 
The E'"amlnatton shall be every 6 montha 
for employees over 45 years old or wttb 
more than 10 years exposure over the 
Action Level and annually for other covered 
employees. The medical examination must 
Include a medical history; a chest x-ray; skin 
e,.-arnlnatton: nasal f"Tamloatlon and sputum 
cytology exam for the early detection of 
lung cancer. The cytology exams are only 
Included In the Initial exam and e,ramlna
ttons given after JOU are either 45 years or 
older or have 10 or more years employment 
over the Action Level. The E'"amlnloa phyal· 
clan will pro·vtde a written oplnion to yo\11' 
employer containing the results of the 
medical exams. You should also receive a 
copy of this opinion. The physician must 
not tell yo\11' employer any conditions he de• 
tects unrelated to occupational exposure to 
arsenic but must tell you those condition.,. 
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VU. OBSl!RVATJO1' OP YOIOTORnfO 

Your employer la required to monitor 
your exposure to arsenic and you or your 
representatives are entitled to observe the 
monitoring procedure .. You are entitled to 
receive an explanation of the measuremen1 
procedure, and to record the results ob
tained. When the monitoring procedure Is 
taking place 1n an area where respirators or 
personal protective clothlng and equipment 
are nquJred to be worn, you must also be 
provided wtth and must wear the protective 
clothlng and equipment. 

VJD. ACCBSS TO RECORJ>S 

You or your representative are entitled to 
records of your el(l)08ure to Inorganic ar
senic upon request to your employer. Your 
medical examination records can be fur
a.isbed to your physician lf you request your 
employer to provide them. 

IL TBAIIOllO AJn) 1'0TfflCAffO!f 

~dd1tlonal Information on all of theae 
ltema plus training as to hazards of exPO
sure to Inorganic arsenic and the engineer
Ing and work practice controls associated 
with your Job w1ll also be provided by your 
employer. H you are exposed over the per
mi.s&ble ~ Umlt, your employer must 
Inform you of that fact and the actions be ts 
laking to reduce your expos™ 

Anuouc B-SlnssTAJ11cs T•:muc,u. 
QO'lllELIJQS 

ABS&llIC:. ABS&llIC TRIOXIDS. ARSENIC 
1111CBLORID& (TBJlU ICCAIIPL&1) 

L Phpical an4 CMmkfzl prope1 tfu 

A. Anen1c <metal). 
1. Pormula: A& 
2. Appearance: Qra,y metal. 
3. Meltlna point: Sublimes without melt-

lng at 613C. 
4.. Speclflc Oravtty: (H20al):5.73. 
5. SolubWty 1n water: Insoluble. 
B. Arsenic Trioxide. 
l. Pormula: Aa203, <Aa406>. 
2. Appearance: White powder. 
3. Melting point: 315C. 
4.. Specific Gravity (H20=1>:3.74.. 
5. SolubWty 1n water. 3.7 gram.a 1n 100cc 

of water at 20c: 
C. Anen1c Trlcblorlde (liquid). 
l. PormUla: AsC13. 
2. Appearance: COiorless or pale yellow 

llQuJd. 
3. Meltina point: - 8.5C. 
4.. BoWna point: 130.2C, 
6. Speciflc Gravity (H20.., l>:2.16 at 20C. 
8. Vapor Pressure: 10mm Hi at 23.6C. 
7. SolubWty 1n Water: Decomposes 1n 

water. 

IL Fl~ QJ>lorion an4 react(~ data. 
A. Fire: Anenlc, araenJc Trtoldde and Ar· 

aenJ~ Trtclllorlde are IK'nOarnrnabl,.. 
B. ReacUvlty: 
1. COnd1t1ona COntribuUnlr to lnstabWty: 

BeaL 
2. lnl'"'>mpatlbWty: Hydrogen gas can react 

wtth lnorpnlc arsenic to form the highly 
toldc pa arsine. 

IIL MOfdtorlng an4 ..vecuurement Pl"o«· 
dviu 

Barnpl'-8 collected llbowd be tun sblft <at 
least 7-hour) samplee. Sarnpllng should be 
done using a penional sarnpllng pump at a 
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now rate of 2 liters per minute. Samples 
should be collected on 0.8 mlcrorneter pore 
size membrane filter (37mm d1arneter>. 
Volatile arsenicals such as arsenic trlcblo
rlde can be roost easily collected 1n a midget 
bubbler filled with 15 ml. of 0.1 N NaOH. 

The method of sarnpllng and analysis 
should have an accuracy of not less than 
±26 percent (with a contldence Umlt of 1,)5 
percent) for 10 micrograms per cubic meter 
!>! alr <10 ,-ig/~'> and ±36 percent (with a 
confidence Um.It of 96 percent> for concen
t'1t.tiona of Inorganic arsenic between 5 and 
1011g/m1• 

APPENDIX C-MEDICAL StnlVEILLAlfc& 
Ot7IDELOOII 

1te the exarnJnatton should also lncluo at 
patlon of superficial lymph nodes ano •· 
plete b!ood count. 

ll. 1'O1'CARCilfOCE!fIC U'PEci'.11 

The OSHA standard ta based on rnh • 
Ing risk of exposed work.era dying of 111 
cancer from exposure to lnorgilnJc ar. a 
It w1ll aJsn mlnlrnlre 8k1n cancer from Iii 
el[J)0611N!S. . 

The followtna three sectfons Quoted, • 
"Occupational Diseases· A Gutde to • 
Recogn.ltlon", Revised F.clltion, June l"I. 
National Institute for Occupational s • 
and Health la Included to provide lnft • 
Uon on the nonneoplaatlc effects of • 
aure to Inorganic arsenic. Such e .. 
lhOuld not occur if the OSHA •tandatt Ille 
followed. 

L aE!fDAL A. Local-Trivalent arsenic compc•• 
Medical .-xamlnatlona are to be provided are corrosive to the akin. Brief contao II 

for all employees exposed to levels of tnor- no effect but prolonged contact resulu • 
--• ni abo th act1 1 1 <6 / local hyperemia and later vesicular or • ....... c arse c ve e on eve l1lr tular eruption. The moist mucous 1 • 
m '> for at least 30 days per year <wbJch 
woUld lnclude among others, all ernployees, branea are rnoet sensitive to the 1n • 
who work 1n regulated areas>. Exarnlnatlons action. COnJunctlva, moist and rnatt1 Nf 
are also to be provided to all employees who areas of ak1n. the eyelids, the analea o • 
have bad 10 years or more exposure above ears. nose. mouth, and respiratory rn, • 
the action level for more than 30 days per are also vulnerable to the lrrltant eb a. 
year while working for the present or prede- The wrlsta are common lites of derrna ii, 
cessor employer though they may no longer aa are the genitalia if personal bygle, a. 
be exposed above the level poor. Perforattona of the nasal septum, ., 

An lnJtlal rnedical @xarnlnatlon ta to be occur. Arsenic trloldde and pentoldde.19 
provided to all such employees by December capable of producing skin aenaitlzatlon d 
1, 1978. In addition. an lnJtlal medical ex.am- contact dermatltla. Araenlc ts aJao capab d 
lnatlon ts to be provided to all employees producing teratosea. espedaUy of the p • 
who are first assJgnHt to areas In wbJch and soles. 
work.er eltl)OSUl'e wtll prolablY exceed 5 )llr/ B. S111tem(o-Tbe acute toxic effect.a a f
m • <atter the effeeUve date of thJa standard> aenic &re generally aeen following lnget D 
at the time of lnJtla1 assignment. In addition of Inorganic araeolcaJ compoun.da. · a. 
to Its Immediate dl•enoettc uaefulnese, the rarely occurs 1n an lndwrtnal eetttng. s,,. 
lnJtlal f'Xarnlna.tton WW provide a buellne t..llD!I develop wltbln In to 4 houn follo • 
for comparing future teat result& The lnJ· Ingestion and are usually cbaractertzec • 
tlal P:a:amtoatlon must lnclude u a mlnl· constrlctionof the throat followed by• a
mum the following elements: pbagta, eptgaatrlc pain. vomltln& d 

Cl) A work and medical b1story, Including watery diarrhea. Blood may appear Inv ~ 
a srnok.ing history, and preeence and depee tus and stools. Uthe &mount tngest.ed ls f 
of respiratory s:,mptorna such aa breatblese- flclently bigh. aboct may develop du o 
ness, cough. 111>utum production. and whf""" severe flutd Joa, and death may ensue I II 
Ing; hours. U the acute effect.a are. survtved c-

<2> A 14 .. by 17H posterior-anterior chest follatlve dermatltll and peripheral neu II 
may dPvelop. 

X-ray and an International Labor Office Cases of acute araenJcaJ poison.Ing du• 
UICC/Cinclnnatl (ILO U/ C) ratJ.ntr. Inhalation are excerd'ngly rare 1n lndul.r 

(3) A nasal and akin examination; 
(4) A Sputum Cytology exarnlna.tton; and When It does occur, respiratory tnet 11 ► toDl!l-eOugh. chest pain. dyspnea--ci, 1-
(5) Other e1rarnlnattons which the pbysi- nesa. headache, and extreme general ,,. 1-

clan believes appropriate because of the ero- ness pre1:ede gastrointestinal gympt, 1, 

ployee's eXJ)Ollllte to Inorganic araen!c or be- The acute toxic aymptorns of trivalent!'
cause of required respirator use. senical poison.Ing are due to severe tnfl t-

Perlodic .,,,arnlnatlons are also to be P~ matton of the mucous membranes II 
vlded to the employees ll5ted above. The pe- areat1Y Increased permeabWty of the bl. II 
rlodic e1rarnlnattons shall be given annually caplllarles. 
for those covered employees 45 years of age 
or le&9 wttb fewer than 10 years employ- Chronic arsenical poison.Ing due to In. • 
ment 1n areas where employee eXl)OSure ex• tton ls rare and generillly contlned to • 
ceeds the action level <5 ,-ig/ m'>. Perlodlc ex- ttents laklog prescrfbed rnedlcattoos. B · 
arnlnatlona need not loclude sputum cyt,ol- ever, It can be a concomitant of tnhaled • 
ogy and only an updated medical blstory ta organic arsenic troir. swallowed sputum I I 
reQulred.. Improper eating bahlt.s. Symptoms 1 

Periodic examinations for other covered weight Joss. nausea and diarrhea altemat r 
employees, shall be provided every six <6> with constipation. pigmentation and er • 
months. These e1rarnlnatlona shall Include tlon of the ak1n. loss of balr, and perlph1 I 
all tests required In the lnJtJal l'"&rnln ... tlon. neuritis. Chronic hepatitis and drrh1 I 
except that the medical biatory need only have been described. Polyneurltla may 1 
be updated. the sallent feature. but mon 1reQue11:' 

The examination contents are minimum there are numbness and parastbenJas1 r 
requlrement.s. Additional test.a such as later• "glove and stocldng" dlst.rlbutlon. The & 1 
al rnd oblique X·taYB or pulmonary func- lesions are usually melanotlc and teratl 1 
tton truts may be useful. For worlten, ex- and may occasionally take the form of , 
posed to three arsenicala which are aaoclat- lntradermal cancer of the equamoua • I 
ed with 1Yrn'>batic cancer, COpPel' acetoar• type, but without tnmtratlve propert', 
senfte, potassium arsenlte, or sodium arsen• Horlr.ootal white llnee <stnattona> on , , 

0 

" 
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nn,emaDa and toenails are commonly seen 
In chrOn!c arsenlcal poisoning and are con

t Ilda-eel to be a diagnostic accompaniment of 
anmlcal potyneurltis. 

Inhalation of lnorga.n!c arsenic com-

Scientific evidence suggest& that chest X
i'&YB and sputum cytology should be used to
gether u acreen!ng tests for lung tests for 
Jung cancer In high risk populations such u 
workers exposed to lnorga.n!c arsenic. The 
tests are to be performed every six monthl 
on worken who are 45 years of age or older 
or have worked In the regulated area for 10 
or more years. Since the tests seem to be 
complementary, It may be advantageous to 
alternate the test procedures. For Instance, 
chest X-rays could be obtained In June and 
Derember and sputum cytologies could be 
obtained In March and September. Facllitlee 
for providing necesnry diagnostic lnvest!p
tlon should be readily available as well aa 
chest pby!rlctana, flll'lreona. radJoloatsta. pa
thologl.sta and lmmunotheraptsta to provide 
any neces11,ry treatment servtcea. 

pounds ta the most common caUBe of chroD• 
- pollonloa In the Industrial situation. This 
I 11811d1Uoo ta divided Into three pbases l>ased 
I Ill 111111 and symptoms. 
1 Pint Phase: The worker complains of 

nuoess, loss of appetite. some nausea, oc-
1 culonal vomiting, a sense of heavtness In 
1 the atomacb, and some diarrhea. 
U Second Phase: The worker complalns of 
• conjunctivitis, a catarrhal state of the 
a znacoua membranes of the DOiie, Iarynx, and 
I rsplratory passar,. cor:vra. hoarseness. and 
I mild t.n.cheobronchltla may occur. Perfor&-
1 UoD of the nasal septum la common. and la 

probably the most typical lesion of the 
1 upper raplratory tract In occupational ex-. t IICJIUft to arsenical dust. Skin lesions, ecze. CPR Doc. '18-1~1'10 Filed 6-3-'18; 11:00 am) 

I matold and allergic In type, are common. 
I 
I 
i 

' 'I g 
• ! 
i 
I 

• II .. 

Tb1rd Phase: The worker complalna of [§1910.1018 added at 43 F .R. 
1JD1Ptoma of peripheral neurltla. Initially of 19624 May 5 1978 • generally 
banda and feet, which Is essenttany sensory. ' ' ' 
!n more severe cases, motor para1yBes occur: effective August 1, 19 7 8. ] 
\be rtrst muscles affected are usuallY the 
loe atenaon and the peronel. In only the § 1910.1025 Lead-
llllllt .,,e.e cues will paraiyrds of flexor 
mlllClel of the feet or of the extensor mua
cla of baodl occur. 

Uftt darn....,. from chronic arsenlcal pol
mlnr ta lltD1 debated. and u yet the que&
tlan ii untNWered. In caaee of chronic and 
11:Ute anenleal polson!ng, toxic effecta to 
Ille myocardium have been reported baaed 
cm mo ~ These flndtnP, however, 
are now I.arse1Y dlacounted and the EKG 
cbanps ue ucrlbed to electrol:vte dlstur· 
~ concomitant with arsenJcallsm Inha
llUoo of arsenic trioxide and other lnorgan• 
k llleDlcal dusts doea not give rise to radJo
lollral evidence or pneumoconiosls. Arsenic 
doea have a dei.: e ssant. effect upon the booe 
IIIIITOW, with dlsturbADCea of both erythroPDI,,,, and myelopotests. 

[Caution: parts of standard 
stayed ; see foreword.] 
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m. BP0I0• CT'l'OLOGT 

Sputum can be collected by aerosol lnha,
laUon during the medical exam or by spon
taneo.JS early morn!ng cough at home. 
Sputum Is Induced by t.raosoral Inhalation 
or an le?OIIOUzed eolutloo of eight per cent 
II percent> aodlum chloride In water. After 
Inhaling aa few u three to five breaths the 
IUbJect uauaUy yields an adequate sputum. 
All aputum ahould be collected dlrectlY Into 
llzty percent <60 percent) alcohol 

<a> Scope and application. < 1) This 
section applies to all occupational ex
posure to lead. except . as provided ln 
paragraph <a><2>. 

<2> This section does not apply to 
construction work as defined in 29 
CFR 1910.12(b) or to agricultural op
erations covered by 29 CFR Part 1928. 

<b> Definitions. "Action level" means 
employee exposure, without regard to 
the use of respirators. to an airborne 
concentration of lead of 30 micro• 
grams per cubic meter of air (30 µg/ 
ms> averaged over an 8-hour period. 

"Assistant Secretary" means the As· 
sistant Secretary of Labor for Occupa
tional Safety and Health, U.S. Depart
ment of Labor, or designee. 

"Director" means the Director. Na
tional Institute for Occupational 
Safety and Health <NIOSH>. U.S. De
partment of Health, Education. and 
Welfare. or designee. 

•·Lead" means metallic lead. all inor• 
ganic lead compounds, and organic 
lead soaps. Excluded from this definl· 
tlon are all other organic lead com
pounds. 

<c> Pennissible exposure limit <PEL>. 
cl> The employer shall assure that no 
employee is exposed to lead at concen
trations greater. than fifty micrograms 
per cubic meter of air <50 µg/m'> aver
aged over an 8-hour period. 

<2> If an employee Is exposed to lead 
for more than 8 hours in any work 
day, the permissible exposure limit, as 
a time weighted average <TWA> for 
that day, shall be reduced according to 
the following formula: 

Maximum permissible limit <In p.g/ 
m•) .. -toO + hours worked In the day. 

(3) When resplrators are used to sup
plement engineering and work practice 
controls to comply with the PEL and 
all the requirements of paragraph <fl 
have been met, employee exposure, for 
the purpose of determining whether 
the employer has complied with the 
PEL, may be considered to be at the 
level provided by the protection factor 
of the respirator for those periods the 
respirator is worn. Those periods may 
be averaged with exposure levels 
during periods when respirators are 
not worn to determine the employee's 
daily TWA exposure. 

(d} Exiiosure monitoring. <l> Gener• 
aL (1) For the purposes of paragraph 
<d>. employee exposure is that expo
sure which would occur if the employ• 
ee were not using a respirator. 

(ii) With the exception of monitor
Ing under paragraph (d)(3). the em
ployer shall collect full shift <for at 
least 7 continuous hours> personal 
samples including at least one sample 
for each shift for each job classifica
tion In each work area . 

<lli> Full shift personal samples shall 
be representative of the monitored 
employee's regular, dally exposure to 
lead . 

(2) Initial detennination. Each em• 
ployer who has · a workplace or work 
operation covered by this standard 
shall determine if any exployee may 
be exposed to lead at or above the 
action level. 

(3) Basis of initial ctetennination. <l> 
The employer. shall monitor employee 
exposures and shall base Initial deter
minations on the employee exposure 
monitoring results and any of the fol
lowing. relevant considerations: 

<A> Any information, observations. 
or calculations which would indicate 
employee exposure to lead; 

(8) Any previous measurements of airborne 
lead; and measurements of airborne lead made in 
the preceding year if the sampling and analytical 
methods used meet the accuracy and confidence 
levels of paragraph (d)(9) of this section; and 

<C> Any employee complaints of 
symptoms which may be attributable 
to exposure to lead. 

<Ii> Monitoring for the initial deter
mination may be limited to a repre• 
sentative sample of the exposed em
ployees who the employer reasonably 
believes are exposed to the greatest 
airborne concentrations of lead in the 
workplace. 

(iii) Measurement of airborne lead made in the 
preceding 12 months may be used to satisfy the 
requirement to monitor under paragraph (d)(3)(i) 
if the sampling and analytical methods used meet 
the accuracy and confidence levels of paragraph 
(d)(9) of this section. 

(4) Positive initial determination and initial 
monitoring. (i) Where a determination con
ducted under paragraphs (d)(2) and (d)(3) of lids 
section shows the possibility of any employee 
exposure at or above the action level, the 
employer shall conduct monitoring which is 

1025(d)(4) 
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representative of the exposure for each employee 
in the workplace which is exposed to lead. 

(li) Measurements of airborne lead made in 
the preceding 12 months may be used to satisfy 
this requirements if the sampling and analytical 
methods used to meet the accuracy and con
fidence levels of .paragraph (d)(9) of this section. 

<5> Negaltve initial detcnninatwn. 
V/here a determination. conducted 
under paragraphs (d)C2> and Cd>C3) of 
this section ls made that no employee 
is exposed to airborne concentrations 
of lead at or above the action level. 
the employer shall make a written 
record of such determination. The 
record shall include at least the infor
mation specified in paragraph <d><3> of 
this section and shall also Include the 
date of determination, location within 
the work.site, and the name and social 
security number of each employee 
monitored. 

monitoring at the required frequency 
until at least two consecutive measure
ments. taken at least 7 days apart. are 
below the action level at which time 
the employer may discontinue rnonJ
torlng for that employee except as 
otherwise provided in paragraph Cd)<7> 
of this section. 

<Hi> If the Initial monitoring reveais 
that employee exposure ls above the 
permissible exposure limit the employ
er shall repeat monitoring quarterly. 
The employer shall continue monitor
ing at the required frequency until at 
least two consecutive measurements. 
taken at least 7 days apart, are below 
the PEL but at or above the 9,Ctlon 
level at which time the employer shall repeat 
monitoring for that employee at the frequency 
specified in paragraph (d)(6)(li) except as other
wise provided in paragraph (d)(7) of this section. 

<6> Frequency. (I) If the initial monl- (7) Additional monitoring. When-
toring reveals employee exposure to be ever there has been a production, 
below the action level the measure- process, control or personnel change 
ments need not be repeat.ed except as which may result In new or additional 
otherwise provided In paragraph <d><7> · exposure to lead, or whenever the em
of this section. ployer has any other reason to suspect 

<II> If the Initial determination or a change which may result in new or 
subsequent monitoring reveals em• additional expasures to lead, additlon
ployee exposure to be at or above the al monitoring in accordance with this 
action level but below the permisslblt> paragraph shall be condu.cted. 
exposure limit the employer shall <8> Employee notification. Cl) Within 
repeat monitoring in accordance with 5 working days after the receipt of 
this paragraph at least every 6 monitoring results, the employer shall 
mont.hs. The employer shall continue notify each employee In writing of the 

1025(d)(5) 

results which r'epresent that emplc 
ee:s ~,i:posure. 

<ii) Whenever the results indlca 
that the representative employee e 
posure. without regard to respir&to 
exceeds the permissible exP<)6u 
limit. the employer shall incude in ti 
written notice a statement that ti 
permissible exposure limit was excee
ed and a description of the correct! 
action taken or to be taken to redu 
exposure to or below the pcrmissib 
exposure limit. 

(9) Accuracy of measurement. Tl 
employer shall use a method of mor• 
t.orlng and analysis which has an ace 
racy Cto a confidence level of 95%> , 
not less than plus or minus 20 perce1 
for airborne concentrations of lea 
equal to or greater than 30 11g/m'. 

<e> Methods of compliance. Cl) Eng 
neering and work practice control 
The employer shall Implement eng 
neerlng and work practice controls CI.J 
eluding administrative controls> t 
reduce and maintain employee eXJ)( 
sure to lead In accordance with the tn 
plementatlon schedule tn Table 
below. Failure to achieve exposur 
levels without regard to respirators 1 

. • 

la 

I 
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;1J!ficient to establish a violation of 
'. his provtslon. 

<H> Other relevant informaUon. 
<ill> Written programs shall be sub

mitted upon request to the Assistant 
Secretary and the Director. and shall 
be available at the work.site for exami
nation and copying by the Assistant 
Secretary, Director. any affected em
ployee or authorized employee repre
sentative:;. 

<U> Duration and exposure levels at 
each Job or work station where each 
affected employee Is located; and 

(lJI) Any other information which 
may be useful in assessing the reliabil
ity of administrative controls to 
reduce f'Xpostire to !Pad. 

I 

T"Bt.E L-Implementation ic/1.edule 

tndustry 1 
Compliance dates 2 

:ZOO 100 50 3 
1<11/m 3 ,.c/m 

3 
l'llm 

rrii:narY lead production. ...... . 
O,,.rondMY lead l)J"oductlon_ .. 
Lead•IICld battery rnanUfa(> 

turlna ······-··-··········--········-

(3) 

(3) 

U> 
(3) 

3 
3 

2 
l 

10 
6 

5 
6 

(Iv) Written programs shall be re
vised and updated at least every 6 
months to reflect the current status of 
the program. 

<4> BYlXl" of interim level Where 
an employer's compliance plan pro
vides for a reduction of employee ex
PoSures to or below the PEL solely by 
means of engineering and work prac• 
t1ce controls in accordance with the 
implementation schedule in table I, 
and the employer has determined that 
compliance with the 100 µg/m' interim 
level would divert resources to the 
c-xtent that it clearly precludes compll· 
ance, otherwise attainable, with the 
PEL by the required time. the employ-

~onf errous foUI1drtes ...•......... 
Ltad plpnent manu.factW'• 

II\I.-··········--·····-··-··-·-······ 
All other lndust.rtes ... -·---····· 

I 3) 3 !I 
<31 not 1 

•applicable 

1 lndudPs ancillary artlvilles located on the sam~ 
•·orkslle. 

2J'llpresscd as i.,e number of yc11.rs from the ~I• 
ftcth•e d"te by 9.'hlch compllan~ "1th the 111ven 
airborne exposUJ'e level as an &-hoUJ' TWA, mu.st be 
•<hits ed. 
lon eflectlve date. This ccntlnues an obll11atton 

\mm hb\e-Z-2 of 29 CPR 1910.1000 which had 
been In effect since 1971 but which WI}'! deleted 
upon the etrecliveness of this RCUon. 

<2) Respiratory protection. \Vher&
engineering and work practice controls 
do not reduce employee txposnrc to or 
below the :,O µg/m' permissible expo
sure limit, the employer shall supple• 
ment these controls with respirators in 
accordance with paragraph (f). 

(3> Compliance program. 
<il Each employer shall establish 

'In:! implement a written compliance 
program to reduce exposures to or 
ll<!low the permissible exPosure limit, 
.;nd interim levels lf applicable , 
solely by means of engineering and 
work practice controls in accordance 
with the implementation schedule in 
paragraph <eXl). 

<ll) Written plans for these compli
ance programs shall Include at least 
the following: 

<A) A description of each operation 
in which lead is emitted; e.g. machin
ery used, material processed, controls 
in place, crew size, employee job re
sponsibllltles, operating procedures 
and maintenance practices: 

<B> A description of the specific 
means that will be employed to 
achleve compliance, including engi
neering plans and studies used to de
termine methods selected for control
ling exposure to lead; 

<C> A report of the technology con
sidered in meeting \he permissible ex
posure Umlt; 

<D> Air monitoring data which docu
ments the source of lead emissions; 

er may proceed with the plan to 
comp\y with the PEL In lieu of compll
;.nce with the Interim level if: 

Cl) The compliance plan clearly doc
uments the basis of the determination: 

Ci\) The employer- takes all feasible 
steps to provide maximum protection 
fot e1nployees until the PEL ls n1et: 
and 

Cili> The employer notifies the 
OSHA Area Di.ector nearest the af
fected workplace in writing within 10 
working days of the completion or re• 
vision of the compliance plan renect
lnl? the determlnA.tlon. 

<5> .Mcclt.anica.l ventilation .. Ci) When 
ventilation is used to control expasure. 
measurements which demonstrate the 
effectiveness of the system in control
ling exPoSure, such as capture veloc• 
tty, duct vel<><:.lty, or static pressure 
shall be made at least every 3 months. 
Measurements of the system's effec
tiveness in controlling exposure shall 
be made within 5 days of any change 
in production, process. or control 
which mJght result in a change in em
ployee expQsure to lead. 

<ii) Recirculation of air. If air from 
exhaust ventilation is recirculated into 
the workplace. the employer shall 
assure that <A> the system has a high 
efficiency filter with reliable back-up 
filter. and CB) controls to monitor the 
concentration of lead in the return air 
and to bypass the recirculation system 
automatically lf it falls are installed. 
operating. and maintained. 

<f> Respiratory protection. 
< 1 > General. Where the use of respi

rators Is required under t.hls section. 
the employer shall provide, at no cost 
to the employee, and assure the use of 
respirators which comply with the re
quirements of this paragraph. Respira
tors shall be used in the following cir
curnstattces: 

Cl> During the time period necessary 
to install or implement engineering or 
work practice controls, except that 
after the dates for compliance with 
the Interim levels in table I, no em
ployer shall require an employee to 
wear a negative pressure respirator longer than 
4.4 hours per day; 

(ll) In work situations In which engi
neering and work practice controls are 
not sufficient to reduce exposures to 
or below the permissible exposure 
limit: and 

(Iii) Whenever an employee requests 
a respirator. 

(2) Respirator selection. 
(l) Where respirators are required 

under this section the employer shall 
select the appropriate respirator or 
combination of respirators from table 
II below. 
TABLE 11.-RespLratorv Protection for Lead 

Aerosols 

Airborne 
concentration oC 

lc·ad or condJtlon of 
use 

Required respirator• 

Not In excess of 0.5 Ha.lC•rnask. alr•purtfyln, 
m1/m'{l0X PEL>. respirator equipped wtth 

high e!Ctclency filters.• • 
Not In excess of 2.5 Full Caceplece. alr•pur11y(ng 

mg/m'{S0X PEL>. respirator wtth t\_\8h 
efficiency Cllt.ers. 

Not In excess of 50 U> Any pawered, alt•purlCYln& 
mg/m'{ l000X re$plrator with high e!ll• 
PEL>. clency Ctlters;3 or <2> Half

mask supplled·alr respirator 
operated In posltlve•Prcssu.N! 
mode.• 

Not In excess of 100 Supplled•alr =!rat.ors with 
ma / m'{2000X full fe.ceplece, hood. helmet.. 
PEL>. or suit, operated In poslth•e 

Oreatet than 100 
ma/ m', UI1known 
concentration or 
fire fighting. 

pressure mode. 
Full fa~plece. seU-amt.ained 

breathlni apparatus 
operated In positive-pressure 
mode. 

• Respirators gpeclfled tor high con~ntratlon.s 
can be used at lower con~nt.ntlon.s oC lead. 

• Full faceplece i., ~ulred It the lead aerosol.a 
cause eye or skln lrrtt.atlon at the uae concentra• 
lions. 

<E> A detailed schedule for imple
mentation of the program. Including 
documentation such as copies of pur
chase orders for equipment, construc
tion contracts, etc.; 

<F> A work pracUce program whlcb 
includes Items reQuired under para
graphs Cg), <h> and (l) of this regula
llon; 

<G> An administrative control sched· 
ule required by p&ra!F~'"'h <e><6), Lf ap
plicable; 

(6) Administrative control.3. If ad
mlnistratlve controls are used as a 
means of reducing employees' TWA 
exposure to lead. the employer shall 
establsh and implement a Job rotation 
schedule which includes: 

<1> Name or Identification number of 
each affected employee; 

• A hlah efficiency particulate tilter mPans 99.9'1 
percent f'fficlent ap.insl 0.3 micron size particles. 

<11> The employer shall provide a 
powered, air-purifying respirator in 
lieu of the respirator specified in 
Table II whenever: 

<A> An employee chooses to use this 
type of respirator. and 

1025(1)(2) 
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CB> This respirator will provide ade
quate protection to the employee. 

Clii> The employer shall select respi
rators from among those approved for 
protection against lead dust, fume, 
and mist by the Mlne Safety and 
Health Administration and the Na- . 
tional Institute for Occupational 
Safety and Health <NIOSH> Uhder the 
provisions of 30 CFR Part 11. 

(3) Rt$pirator usage. 
<I> The employer shall assure that 

the respirator Issued to the employee 
exhibits minimum faceplece leakage 
and that the respirator Is fitted prop
erly. 

(ii) Employers shall perform quanti
tative face fit tests at the time of ini
tial fittlng and at least semiannually 
thereafter for each employee wearing 
negative pressure respirators. The test 
shall be used to select facepieces that 
provide the required protection as pre
scribed ln table II. 

(iii) If an employee exhibits difficul
ty ln breathing during the fitting test 
or during use, the employer shall 
make available to the employee an ex
amlnatlon in accordance with para
graph (J)(3)(1)(C) of this section to de
tennlne whether the employee can 
wear a respirator while perfonn,ing the 
required duty. 

<4> Re3pirau,r program. (I) The em
ployer shall institute a respiratory 
protection program in accordance with 
29 CFR 1910.134 Cb), Cd>, <e> and CO. 

(Ii) The employer shall. permit each 
employee who uses a filter respirator 
to change the filter elements when
ever an increase in breathing resis
tance is detected and shall maintain an adequate supply of filter elements 
for this purpose. 

(iii) Employees who wear respirators 
shall be permitted to leave work areas 
to wash their face and respirator face
piece whenever necessary to prevent 
skin lrrltatlon associated with respira
tor use. 

(g) Protecttve work clothing and 
e,o,u1pment. 
· (1) Provision and me. U an employ

ee Is exposed to lead above the PEL. 
without regard to the use of respira
tors or where the possibility of skin or 
eye irritation exists, the employer 
shall provide at no cost to the employ• 
ee and assure that the employee uses 
appropriate protective work clothlng 
and equipment such as, but not limit
ed to: 

(l) Coveralls or similar full-body 
work clothing; 

<il> Gloves, hats, and shoes or dispos
able shoe coverlets; and 

<ill> Face shields, vented goggles, or 
other appropriate protect.Ive equip
ment which complies with § 1910.133 
of this Part. 

<2> Cleantng and replacement. (l) 
The employer shall provide the pro
tective clothing required in paragraph 
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<g><l> of this section in a clean and dry 
condition at least weekly, and dally to 
employees whose exposure levels with• 
out regard to a respirator are over 200 
J&g/m' of lead as an 8-hour TWA. 

<U> The employer shall provide for 
the'cleaning, laundering, or disposal of 
protective clothing and equipment re
quired by paragraph <g><l> of this sec
tion. 

<IU> The employer shall repair or re
place required protective clothing and 
equipment as needed to maintain their 
effectiveness. 

(Iv) The employer shall assure that 
all protective clothing ts removed at 
the completion of a work shift only in 
change rooms provided for that pur
pose as prescribed in paragraph <i><2> 
of this section. 

<v> The employer shall assure that 
contaminated protective clothing . 
which is to be cleaned, laundered, or 
disposed of, Is placed in a closed con
tainer in the change-room which pre
vents dispersion of lead outside the 
container. 

(vi) The employer shall inform In 
writing any person who cleans or laUI)
ders protective clothing or equipment 
of the potentially harmful effects of 
exposure to lead. 

(vii> The employer shall assure that 
the containers of cor,t.a,mlnated protec
tive clothing and equipment required 
by paragraph <g><2><v> are labelled as 
follows: CAUTION: CLOTHING CON
TAMINATED Wl'l'H LEAD. DO NOT 
REMOVE DUST BY BLOWING OR 
SHAKING. DISPOSE OF LEAD 
CONTAMINATED WASH WATER 
IN ACCORDANCE WITH APPLICA· 
BLE LOCAL, STATE, OR FEDERAL 
REGULATIONS. 

<vUO The employer shall prohibit 
the removal of lead from protective 
clothing or equipment by blowing, 
shaking, or any other means which 
disperses lead into the air. 

<h> Housekeeping. 
(1 > Surfaces. All surfaces shall be 

maintained as free as practicable of ac
cumulations of lead. 

(2) Cleaning Jloon. <1> Floors and 
other surfaces where lead accumulates 
may not be cleaned by the use of com
pressed air. 

(ii) Shoveling, dry or wet sweeping, and 
brushing may be used only where vacuuming or 
other equally effective methods have been tried 
and found not to be effective. 

(3) Vacuumtng. Where vacuuming 
methods are selected, the vacuums 
shall be used and emptied in a manner 
which m1nlm1zes the reentry of lead 
into the workplace. 

(i) Hygience/aciliti~ and practices. (1) The 
employer shall assure that in areas where 
employees arc exposed to lead above the PEL, 
without regard to the use of respirators, food or 
beverage is not present or consumed, tobacco 
products are not present or used, and cosmetics 
are not applied, except in change rooms, lunch-

rooms, and showers required under paragi • 
(i)(2)-(i)(4) of this section. 

(2) Change rooms. (i) The employer II 
provide clean change rooms for employ~ o 
work in areas where their airborne e11posL Cl 
lead is above the PEL, without regard to t~ e 
of respirators. 

<ti> The em,ployer shall assure t l 
change rooms are equipped with s, , 
rate storage facilities for protec 1 
work clothing and equipment and r 
street clothes which prevent croSS-4 , 
taminatlon. 

(3) Showers. (i) The employer shall a e 
that employees who work in areas where r 
airborne exposure to lead is above the I • 
without regard to the use of respirators, sh r 
at the end of the work shift. , 

<ii>- The employer shall pro i 
shower facili ties in accordance , 1 
§ 1910.141 (d)(3) of this Part. 

(iii) The employer shall assure t t 
employees who are required to sho · 
pursuant to paragraph (i)(3)(0 do : 
leave the workplace wearing any clc • 
1ng or equipment worn during • 
work shift. 

(4) Lunchrooms. (i) The employer shall • 
vide lunchroom facilities for employees , 
work in areas where their airborne exposur , 
lead is above the PEL, without regard to thr i 

of respirators. 

Ciil The employer shall assure u, 
lunchroom facilities ha\·e a ten1pe1 
t ure controlled. positive pressure. l 
tc-rc~d air supply, and are readily ace, 
sible to employees. 

(iii) The employer shall assure I 
employees who work in areas where their · 
borne exposure to lead is above the PEL wit! 1 

regard to the use of a respirator, wash t · 
hands and face prior to eating, drinking, sn · 
ing, or applying cosmetics. 

c 1 \ > The employer shall assure th 
l'tnl)lo~ res do not enter lunchroom l 
nhllcs with protE>cti\'e work clothh 
or <'Qu1pn1ent unless surface lead dli 
has been removed by vacuumir 
downdraft booth. or other cleani1 
nH' lhod. 

151 Lat·alones. The employer sh i 
pro\ 1de an adequate number of lav 
tory facilities which comply wit 
§ 1910.l4lldl (1) and (2) of this Part. 

CJI Medical sunetlla11ce. Cl l Gener, 
11 > The en,ployer shall institul e 
mf'd1c-al sun·eillance program for 1 

rmptoyf'es who are or ma;,·be expos, 
abo\C the aclion le\.el for more th: 
30 days pl"r y•· nr 

<ii> The employer shall assure th 
all medical examinations and pr0< 
dures are performed by or under ti 
supervision of a licensed physician. . 

(iii) The employer shall provide the requ I 
medical surveillance including multiple physic 
review under paragraph (j)(J)(iii) without cos 
employees and at a reasonable time and plac 

<2> Bioloc,f.cal moniUJring. -( 
Blood lead and ZPP level samplir. 
and analysis. The employer sha 
make available biological monitorin 
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~ the form of blood sampling and 
)&)yi;is for lead and zinc protopor

~ 111 rt)rln levels to each employee cov-
1lo,mw -td under paragraph (j)(l)(l) of this 
~ -c:tlon on the following schedule: 

cencratlons of lead are at or above the 
action level; 

< C> As soon as possible. upon potlfl
catlon by an employee either that the 
employee has developed signs or symp
toms commonly associated with lead 
Intoxication, that the employee de
sires medical advice concerning the ef
fects of current or past exposure to 
lead on the employee's ability to pro
create a healthy child. or that the em
ployee has demonstrated difficulty in 
breathing during a respirator fitting 
test or during use; and 

d10 CAI At least every 6 months to each 
'llployee covered under paragraph 

i1l1e I< I Kil of th Is section; 
rtthlic\ll (Bl At least every two months for 
1rot«'~, ach employee whose last blood sam
l w fc ling and analysis indicated a blood 
~• •ad level at or above 40 11g/100 g of 

hole blood. This frequency shall con
M 1311 lnue until two consecutive blood sam· 
.ticrt les and analyses indicate a blood lead 

1 
the rE ~~I below 40 µ.g/100 g of whole blood; 

on,s::: 1C1 At least monthly during the re-
pr,;dc nova! period of ea.ch employee re-

net 1oved from exposure to lead due to an 
·lernled blood lead level. 

SUI! IIµ Iii) FoUOW·UP blood sampling tests. 
:o !l'Mf Wh,.never the results of a blood lead 
il do < Ml'I test indicate that an employee·s 

111s c' blood lead level exceeds the numerical 
11W th criterion for medical removal under 

sb.l]m paragraph <k )C 1 >< i >. the employer shall 
~ ,. llCO\'lde a second (follow-up) blood 
Yffl 

I 
wnpling test within two weeks after 

~u: the employer receives the results of 
00 the first blood sampling test. 

lllll Accuracy of blood Lead lerel sam
urt ltJI piing and analysis. Blood lead level 
iellll)tfl· sampling and analysis provided pursu
sutt, ill· ant to t his section shall have an accu
Jy a«!$· racy <to a confidence level of 95 per-

centl within plus or minus 15 percent 
ssurt , or 6 ,-.g/ 100ml, whichever Is greater, 

11 
!h(irli ~<1 shall be conducted by a laboratory 

•EL iDOI hrrnsrd by the Center for Disease 
,rash .lC CJntrol (COq, United States Department o~ 

lin8 51¥)1 Health, Education and Welfare or which has 
' I rect1vcd a satisfactory grade in blood lead profi

ure (Ml iency testing from CDC in the prior twelve 
ri- month~. 

roo~i!dt (Iv> Employee notification. Within 
~ ij ll1·e working days after the receipt of 
e ,nlli' ~tologlcal monitoring result.s. the em
:uu ani4 Plnyer shall notify in writing each em
cle Ployce whose blood lead level exceeds 

(0) As medically appropriate for 
each employee either removed from 
exposure to lead due to a risk of sus
taining material impaJ.rment to health, 
or otherwise limited pursuant to a 
final medical determination. 

(ii) ContenL Medical examinations 
made available pursuant to paragraph 
(JX3><1>(A)-<B> of this section shall in
clude the following elements: 

<A> A detailed work history and a 
medical history, with particular atten
tion to past lead exposure <occupation
al and non-occupational>. personal 
habits (smoking, hygiene>. and past 
gastrointestinal, hematologic, renal. 
cardiovascular, reproductive and neu
rological problems; 

<B) A thorough physical examina
tion. with particular attention to 
teeth. gums, hematologic. gastrointes
tinal. renal, cardiovascular, and neuro
logical systems. Pulmonary status 
should be evaluated If respiratory pro
tection will be used; 

CC> A blood pressure measurement; 
<D> A blood sample and analysis 

which determines: 
<1 > Blood lead level; 
<2> Hemoglobin and hematocrit de

terminations, red cell indices, and ex
amination of peripheral smear mor
phology; 

< 3) Zlnc protoporphyrin; 

s11Jl 10 µg/100 g: <A> of that employee's 
1er • ,.. blood lead level and CB> that the 
of 11.th Slandard requires temporary medical 

( 4) Blood urea nitrogen; and, 
C5) Serum creatinlne; 
CE) A routine urinalysis with micro

scopic examination; and 
1lY 11 remo\ al with Medical Removal Protec-
s part. lion benefits when an employee·s 

blOOd lead level exceeds the numerical 
crtterlon for medical removal under 
l>aragraph <k>< l )(i) of this section. 

<F> Any laboratory or other test 
which the examining physician deems 
necessary by sound medical practice. 

<2> To conduct such examinations. 
consultations, and laboratory tests as 
the second physician deems n~essary 
to facilitate this review. 

CB> The employer shall promptly 
notlfy an employee of the right to 
seek a second medical opinion after 
each occasion that an initial physician 
conducts a medical examination or 
consultation pursuant to this section. 
The employer may condition Its par
ticipation in. and payment for, the 
multiple physician review mechanism 
upon the employee doing the follow
ing within fifteen C 15) days after r1>
ceipt of the foregoing notification, or 
receipt of the Initial physlcian·s writ
ten opinion. whichever is later: 

<J> The employee informing the em· 
ployer that he or she Intends to seek a 
second medical opinion, and 

CZ> The employee initiating steps to 
make an appointment with a second 
physician. 

CC> U the findings, determinations 
or recommendations of the second 
physician differ from those of· the ini
tial physician. then the employer and 
the employee shall assure that efforts 
are made for the two physicians to re
solve any disagreement. 

<D> If the two physicians have been 
unable to Quickly resolve their dis
agreement, then the employer and the 
employee through their r espective 
physicians shall designate a third phy
sician: 

(1) To review any findings. determi
nations or recommendations of the 
prior physicians; and 

<2> To conduct such examinations. 
consultations, laboratory tests and dis
cussions with the prior physicians as 
the third physician dtems necessary to 
resoh·e the disagreement of the prior 
physlcians. 

CE> The employer shall act consist• 
ent with the findings, determinations 
and recommendations of the third 
physician, unless the employer and 
t he employee reach an agreement 
which Is otherwise consistent with the 
recommendations of at least one of 
the three physicians. 

Clv) ln/onnation provided to examin
ing and consulting physicians. <A> 
The employer shall provide an initial 
physician conducting a medical exami
nation or consultation under this sec
tion with the following Information: 

< 1 > A copy of this regulation for 
lead including all Appendices: 

131 !lfedical e.raminattons and con
tultations.-<DFrequency. The employ
er shall make available medical examl
nallons and consultations to each em
ployee covered under paragraph 
<J>U><I> of this section on the follow
Ing schedule: 

CA) At least annually for each em-
1>loyee for whom a blood sampling test 
conducted at any time during the pre
ced1ng 12 months indicated a blood 
lead level at or above 40 flg/ 100 g; 

The <'Ontent of medJcal examinations 
made available Putsuant to paragraph 
<J><3>Ci>CC)-CD> of this section shall be 
determined by an examining physician 
and, if requested by an employee, shall 
include pregnancy testing or labora
tory evaluation of male fertility . 

(Ill> Multiple physician review mech
anism. <A> If the employer selects the 
Initial physician who conducts any 
medical examination or consultation 
provided to an employee under this 
section, the employee may designate a 

<Z> A description of the affected em
ployee's duties as they relate to the 
employee's exposure: 

CJ> The employee's exposure level or 
anticipated exposure level to lead and 
to any other toxic substance <if appli-
cable>: 

<B> Prior to assignment for each em
ployee 6elng assigned for the first 
lime to an area in which airborne con-

second physician: 
(1> To review aJ\Y findings, determi

nations or recommendations of the Ini
tial physician; and 

(4) A description of any personal 
protective equipment used or to be 
used: 

1025(j)(3) 
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(5) Prior blood lead determinations: 
and 

(6) All prior written medical opin
ions concerning the employee In the 
employer's possession or control. 

<B) The employer shall provide the 
foregoing information to a second or 
,.hird physician conducting a medical 
••xamination or consultation under 
t his section upon request either by the 
second or third physician, or by the 
<'JnpJoyee. 

(v) Written medical opinion.,. <A) 
The employer shall obtain and furnish 
the employee with a copy of a ,vrltten 
medical opinion from each examining 
or consulting physician which contains 
l-ht> following information: 

<I> The physician's opinion as to 
whether the employee .has any detect• 
ed medical condition which would 
place the employee at Increased r isk of 
material Impairment of the employee's 
health from exposure to lead: 

<Z> Any recommended special prote<:
tive measures to be provided to the 
employee, or limitations to be placed 
upon the employee's exposure to lead; 

(J) Any recommended limitation 
upon the employee's use of respira
tors, Including a determination of 
whether the employee can wear a 
powered air purifying respirator if a 
physician determines that the employ
ee cannot wear a negative pressure res
pirator; and 

<4) The results of the blood lead de
terminations. 

<B> The employer shall Instruct each 
examining and consulting physician 
to: 

<I> Not reveal either in the written 
opinion, or In any other means of com
munication with the employer, find
ings, including laboratory results, or 
diagnoses unrelated to an employee's 
occupational exposure to lead; and 

<2> Advise the employee of ~ny medi
cal condition, occupational or nonoc
cupational, which dictates further 
medical examination or treatment. 

(vi) Alternate Physician Determina
tion Mechanisms. The employer and 
an employee or authorized employee 
representative may agree upon the use 
of any expeditious alternate physician 
determination mechanism in lieu of 
the multiple physician review mecha• . 
nism provided by this paragraph so 
long as the alternate mechanism oth
erwise satisfies the ·requirements con
tained In thii; paragrap!,. 

(4) Chelation. <I> The employer shall 
assure that any person whom he re
tains, employs, supervises or controls 
does not engage In prophylactic chela
tion of any employee at any tlme. 

<II> I{ therapeutic or dlf.gnostlc che
lation is to be performed by any 
person in paragraph (j)( 4)(1), the em
ployer shaJ: assure that It be done 
under the supervision of a licensed 
physician In a clinical setting with 
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thorough and appropriate medical 
monitoring and that the employee is 
notified in writing prior to its occ-ur
renrc>. 

(k) Medical Removal Protection. 
< 1 > Te,nporary medical removal and 

return of an employee. 
<i> Temporary re11wval due to elerat

ed blood lead levels. 

(A) First year of the standard. 
During the first year following the ef
fective date of the standard, the em• 
ployer shall remove an employee from 
work having a dally eight hour TWA 
exposure to lt>ad at or above 100 i,g/m' 
on each occasion that a periodic and a 
follow-up blood sampling test conduct
ed pursuant to this section Indicate 
that the employee's blood lead level is 
at or above 80 µg/100 g of whole blood; 

(B) Second year of the standard. 
During the second year following the 
effective date of the standard, the em
ployer shall remove an employee from 
work having a daily 8-hour TWA expo
sure to lead at or above 50 µg/m • on 
each occasion that a periodic and a 
follow-up blood sampling test conduct
ed pursuant to this section Indicate 
that the employee's blood lead level is 
at or above 70 µg/100 g of whole blood; 

<C> Third year of the standard, and 
therea.tter. Beginning with the third 
year following the effective date of 
the standard, the employer shall 
remove an employee from w0rk having 
an exposure to lead at or above the 
action level on each occasion that a 
periodic and a !ollow-up blood sam
pling test conducted pursuant to this 
section indicate that the employee's 
blood lead level is at or above 60 i,g/ 
100 g of whole blood: and, 

CD> F'l.fth year of the standard, and 
therea.tter. Beginning with the fifth 
year following the effective date of 
the standard, the employer shall 
remove an employee from work having 
an exposure to lead at or• above the 
action level on each occasion that the 
average of the last three blood sam
pling tests conducted pursuant to this 
section <or the average of all blood 
sampling tests conducted over the pre
vious six (6) months, whichever is 
longer) indicates that the employee's 
blood lead level Is at or above 50 µg/ 
100 g of whole blood; provided. howev
er, lhat an employee need not be re
moved If the last blood sampling test 
Indicates a blood lead level at or below 
40 i,g/ 100 g of whole blood. 

<ll> Temporary removal due to a 
final medical determination. (A> The 
employer shall remove an employee 
from work having an exposure to lead 
at or above the action level on each oc
casion that a final medical determina• 
tion results In a medical finding, deter
mination, or opinion that the employ
ee ha:; a det~cled medico.I condition 
which places the employee at in-

creased risk of material impairm, ,ik 1 

health from exposure to lead. t.!t 
<B> For the purposes of this se 1 

the phrase "final medical deter 1 -!l 
tion" shall mean the outcome c b :11 
multiple physician review mech: ir. < 

or alternate medical determlr ca -" 
mechanism used pursuant to the cit Ill 
cal surveillance provisions of thi e !t 
lion. I 

<C> Where a final medical det ll ~ 
nation results In any recommi e Q!l 
special protective measures for a ll'l 
ployee, or limitations on an emplc e I• 
exposure to lead. the employer t. 1 l:Jl 
Implement and act consistent wit ll , 
recommendation. llll 

(iii) Return of the employee to Jc i-• I 
job status. <A> The employer '1. ; 
return an employee to his OI" f' 
former Job status: 

< 1 > For an employee removed d lo II'. 
a blood lead level at or above 8( 11 
100 g, when two consecutive l >'1 
sampling tests indicate that the, n· , 
ployee·s blood lead level is at or t ,v. 
60 µg/100 g of whole blood: 

CZ) For an employee removed d, lf' 
a blood lead level at or above 7C r 
100 g, when two consecuth·e t ><i liJ 
sampling tests indicate th~t the n 
ployee's blood lead level is at or b ,v, I! 
50 µg/100 g of whole blood: 

< J> For an employee removed di to .i' 
a blood lead level at or abot·e 6C r 
100 g. or due to an average blood d 
level at or above 50 µg/100 g. 1 ! • 1111 two consecutive blood sampling t 
indicate that the employee·s t k 
lead level Is at or below 40 µg/100 of 
whole blood: 

(4) For an employee removed dt t.'• 
a final medical determination, wh a 
subsequent final medical detem a 
tion results In a medlral finding. d T 
mination. or opinJon that the ems Y 
ee no longer has a detected me, at 
condition which places the empl ~ 
at increased risk of material Im r 
ment to health from exposure to d 

<B> For the purposes of this sect n 
the requirement that an emph !T 
return an employee to his or !r 
former job status Is not lntende( o 
expand upon or restrict any right,; n 
employee has or would have l i. 
absent temporary medical remo\·a.. o 
a specific Job classification or posl n 
under the terms of a collective r
gaining agreement. 

<iv) Removal of other e1nployee !• 
cial protective measure or limitatic ·. 
The employer shall remove any lirr ,. 
tlons placed on an employee or d 
any special protective measures I t
vlded to an employee pursuant t a 
final medical determination whe1 a 
subsequent final medical determ ,. 
tion Indicates that the llmltatloru r 
special protective measures are o 
longer necessary. 

<v> Employer options pending a ft :J 
medical determination. Where P 

,. 
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1
utllple physician review mechanism. workers' compensation payments for a 

r alternate medical detennJnatlon lead-related dtsabllity, then the em
I ~echanlsm used pursuant to the medi- ployer shall continue to provide medi• 
1 al surveillance provisions of this sec- cal removal protection benefits pend-

Ion, has not yet resulted in a final Lng disposition of the claim. To the 

1 
nedlcal determination with respect to extent that an award ts made to the 

t 
111 

,mployee, the employer shall act as ~mployee for earnings lost during the 
, ollows: period of removal, the employer's 

1 
(Al Removal. The employer may medical removal protection 9bligation 

emove the employee from exposure shall be reduced by such amount. The 
r .o lead, provlde special protective employer shall receive no credit for 
,, neasures to the employee. or place workers' compensation payments re
, Imitations upon the employee, con- ceived by the employee for treatment 
, ;istent with the medical findings, de- related expenses. 
1 ·enntnatlons, or recommendations of <v> 0th.er credits. The employer's ob-

uiy of the physicians who have r~- ligation to provide medical removal 
l'lewed the employee's health status. protection benefits to a removed em-

1 tBI Return. The employer may ployee shall be reduced to the extent 
t rttum the employee to his or her that' the employee receives compensa

fonner Job status, end any special pro- tion for earnings lost during the 
tecllve measures provided to the em- period of removal either from a publlc

e ployee, and remove any limitations ly or employer-funded compensation 
1 placed upon the employee, cQnslstent program, or receives income from employment 
11 ~•••n the medical findings, determlna- with another employer made possible by virtue 
t lions, or recommendations of any of of the employee's removal. 
!I the physicians who have reviewed the (vi) Employees whose blood lead levels do 

employee's health status, with two ex- not adequately decline within 18 months of 
e cepllons. ii (1) the lnltial removal, removal. The employer shall take the following 
I special protection, or limitation of the measures with respect to any employee removed 
II employee resulted from a final med!- from exposure to lead due to an elevated blood 
E cal determination which differed from lead level whose blood lead level has not declined 
' lhe findings, determinations, or rec- within the past eighteen (18) months of removal 

ommendatlons of the initial physician. so that the employee has been returned to his or 
or<Z.>the employee has been on remov- her former job status: 
al status for the preceding eighteen 

I months due to an elevated blood lead 
It level, then the employer shall awa:t a 
,t final medical determination. 
:t 
,I( 

' 
<21 Medical removal protection bene

fit,. 
il <I> Provision of medical removal PTO· 
!(I tctfon benefits. The employer shall 
ib ?rovlde to an employee up to elghteen 
el (18J months of medical removal pro
pt Lt ction benefits on each occasion that 
di an tmployee Is removed from exposure 
'(9 lo lead or otherwise limited pursuant. 
~ lo this section. 
It <Ill Definition of medical removal 
t6 Proltction benefits. For the purposes 
10, of this section, the requirement that. 
t an employer provide medical removal 

d protection benefits means that the 
1.s employer shall maintain the earnings, 
hi sen.ority and other employment rights 
ill and benefits of an employee as though 
i~ lhe employee had not been removed. 
ti Crom normal exposure to lead or oth-

<A> The employer shall make availa
ble to the employee a medical exami· 
nation pursuant to this section to 
obtaln a final medical determination 
with respect to the employee; 

<B> The employer shall assure that 
the final medical determination ob
tained indicates whether or not the 
employee may be returned to his or 
her former job status. and if not, what 
steps should be taken to protect the 
employee's health; 

<vll> Voluntary R.eTTWval or Restric
tion of An Employee. Where an em
ployer, although not required by this 
section to do so, removes an employee 
from exposure to lead or otherwise 
places limitations on an employee due 
to the effects of lead exposure on the 
employee's medical condition . the em
ployer shall provide medical removal 
protection benefits to the employee 
equal to that required by paragraph 
<k><2><D of this section . 

Cl) Employee information and train• 
ing. 

< 1 > Training prograTTL 
<D Each employer who has a work· 

place in which there ls a potential ex
posure to alrborne lead at any level 
shall inform employees of the content 
of Appendices A and B of this r egula• 
tion. 

(ii) The employer shall Institute a 
training program for and assure the 
participation of all employees who are 
subject to exposnre to lead at or above 
the action level or for whom the possi
bility of skin or eye irritation exists. 

<iii> The employer shall provide lni· 
liaJ training by 180 dnys from t.he ef
rective date for those employees cov
ered by paragraph (1)(1) <Ii> on the 
standard's effective date and prior to 
the time of Initial job assignment for 
those employees subsequently covered 

· by this paragraph. 
(iv) The training program shall be 

repeated at least annually for each 
employee. 

<v> The employer shall assure that 
each employee ls informed of the fol
lowing: 

<A> The content of this standard and 
Its appendices; 

<B> The specific nature o! the oper
ations which could result In exposure 
to lead above the action level: 

<C> The purpose, proper selection, 

titting, use, and limitations of resplra
ors: 

CD> The purpose and a description of 
the medical surveillance program, and 
the medical removal protection pro
gram including Information concern
ing the adverse health effects associat
ed with excessive exposure to lead 
<with particular attention to the ad• 
verse reproductive effects on both 
males and females); 

• erwlse llmi ted. 
JI <IIIJ Follow-up medical survetUance 

iOI during the period of employee rem.oval 
crJ or limitation. During the period of 
ei lime that an employee is removed 
Jt Crom normal exposure to lead or oth· 
to erwtse limited, the employer may con
en dltlon the provision of medical remov
ni.f II protection benefits upon the em-

ployee's participation In follow-up 
medical surveillance made available 
Pursuant to this section. 

<Iv) Workers ' compensation claims. 
U a removed employee files a clalm for 

CC> Where the final medical determl· 
nation has not yet been obtained, or 
once obtained indicates that the em
ployee may not yet be returned to his 
or her former job status, the employer 
shall continue to provide medical re
moval protection benefits to the em
ployee until either the employee is re
turned to former Job status, or a final 
medical determination Is made that 
the employee ls Incapable of ever 
safely returning to his or her former 
job status. 

<D> Where the employer acts pursu
ant to a final medical determln~tlon 
which permits the return of the em· 
ployee to his or her former job status 
despite what would otherwise be an 
unacceptable blood lead level, later 
questions concerning removing the 
employee again shall be decided by a 
fif\al medical determination. The em· 
ployer need not automatically remove 
such an employee pursuant to the 
blood lead level removal criteria pro
dded by this section. 

CE> The engineering controls and 
work practices associated with the em
ployee"s Job assignment; 

CF> The contents of any compliance 
plan in effect; and 

<O> Instructions to employees that 
chelating agents should not routinely 
be used to remove lead from their 
bodies and should not be used at all 
except under the dlrectlon of a li
censed physician; 

<2) Access to information and train
ing materials. 

<I> The employer shall make readily 
available to all affected employees a 

1025(1)(2) 
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copy of this standard and its appendi
ces. 

(ii l The employer shall provide, 
upon request, all materials relating to 
t he employee Information and train
ing program to the Assistant Secretary 
and the Director. 

<llil In addition to the J.uformatlon 
required by paragraph <l) '<15<v>. the 
employer shall include as put of the 
training program, and shall distribute 
t.o employees, any materials pertaining 
t.o the Occupational Safety and Health 
Act, the regulations issued pursuant to 
that Act, and this lead standard, 
which are made available to the em
ployer by the Assistant Secretary. 

<ml Signs. 
< l l GeneraL < ll The employer may 

use signs required by other statutes, 
regulations or ordinances in addition 
to, or In combination with. signs re
quired by this paragraph. 

(ii) The employer shall assure that 
no statement appears on or near any 
sign required by this paragraph which 
contradicts or detracts from the mean
Ing of the required sign. 

<2> Signs. (i) The employer shall post 
the following warning signs In each 
work area where the PEL ls exceeded: 

WARNING 

LEAD WORK AREA 

POISON 

NO SMOKING OR EATING 

(lil The employer shall assure that 
signs required by this paragraph are il
luminated and cleaned as necessary so 
that the le~end is readily visible. 

<n> Recordkeeping. 
Cl) Exposure monitoring. <ll The em

ployer shall establish and maintain an 
accurate record of all monitoring re
quired in paragraph (d) of this section. 

<Ill This record shall in~luc!e: 

<A> The date{sl, number, duration. 
location and results of each of the 
samples taken, including a description 
of the sampling procedure used to de
termine representative employee expo
sure where appllcable: 

<B> A description of the sampling 
and analytical methods used and evi
dence of their accuracy; 

<C> The type of respiratory protec
t ive devices worn. If any; 

<D> Name, social security number, 
and job classification of the employee 
monitored and of all other employees 
whose exposure the measurement is 
intended to represent: and 

<E> The environmental variables 
t hat could affect the measurement of 
employee exposure. 

<Iii> The employer shall maintain 
these n1onJtorlng records for at least 
40 years or for the duration· of employ
ment plus 20 years, whichever Is 
longer. 

1025(m)(l) 

<2> Medical surveillance. O> The em
ployer shall establish and maintain an 
accurate record for each employee 
subject to medical surveillance as re
quired by paragraph (j) of this section. 

<ii> This record shall include: 
<Al The name. social security 

number, and description of the duties 
of the employee: 

<B) A copy of the physician 's written 
opinions; 

{Cl Results of any airborne exposure 
monitoring done for that employee 
and the representative exposure levels 
supplied to the physician; and 

<D) Any employee medical com
plaints related to exposure to lead. 

(Ill) The employer shall keep, or 
assure that the examining physician 
keeps, the following medical records: 

<A> A copy of the medical examina
tion results including medical and 
work history required under para
graph (j) of this section: 

<B> A description of the laboratory 
procedures and a copy of a.ny stand
ards or guidelines used to Interpret 
the test results or references to that 
Information; 

<C> A copy of the results of biologi
cal monitoring. 

<lv) The employer shall maintain or 
assure that the physician maintains 
t,hose medical records for at least 40 
years. or for the duration of employ. 
ment plus 20 years, whichever it
longer. 

<3) Medical removals. (I) The em• 
ployer shall establish and maintain all 
accurate record !or each employee r<'• 
moved from current exposure to lead 
pursuant to paragraph (k) of this sec
tion. 

<U> Each record shall Include: 
<A> The name and social security 

number of the employee; 
<B) The date on each occasion that 

the employee was removed from cur
rent exposure to lead as well as the 
corresponding date on which the em
ployee was returned to his or her 
former Job status: 

<C> A brief explanation of how each 
removal was or is being accomplished; 
and 

<D> A statement wllh respect to each 
removal Indicating whether or not the 
reason for the removal was an elevat
ed blood lead level. 

<iii) The employer shall maintain 
each medical removal record for at 
least the duration of an employee's 
employment. 

<4> Availability. <I> The employer 
shall make available upon' request all 
records required to be maintained by 

. paragraph <n> of this section to the 
Assistant Secretary and the Direct.or 
for examination -and copying. 

<Ii) Upon request, the employer shall 
make environmental monitoring, bio
logical monitoring, and medical remov-

al records available to affectec m 
ployees. former employees or the 
thorized employee representatlVf llf 
Inspection and copying. 

(iii) Upon request, the emp 1111' 
shall make an employee's medic.-a 
ords required to be maintained bi 
section available to the affectec ia 
ployee or former employee or 
physician or. other Individual desi a, 
ed by such affected employe :,r 
former employees for examinatio1 MIii 
copying. 

<5) Transfer of records. (I> Whe, e 
the employer ceases to do busi • · 
the successor employer shall re 1e 
and retain all records required 1 ,e 
maintained by paragraph <n> of ,la 
section. 

<il> Whenever the employer cea.s ;o 
do business and there is no succ •• 
employer to receive and retain th< i,. 

ords required to be maintained by la 
section for the prescribed period, t • 
records shall be transmitted to th t 
rector. 

<iii> At the expiration of the rt 1 

tion period for the records require ct 
be maintained by this section, the 1-

ployer shall notify the Director .t. 
least 3 months prior to the dlsposi r 
such records and shall transmit ti !' 
records to the Direct.or if reque ,j 
within the period. 

<o> Obsen•ation of monitoring. J 
Employee observation. The empl< r 
shall provide affected employees r 
their designated representatives an · 
portunlty t.o observe any monlto r 
of employee exposure to lead cond · 
ed pursuant to paragraph (d) of s 
section. 

(2) Observation procedures. > 
Whenever observation of the mom · 
Ing of employee exposure to lead · 
quire'> entry Into an area where r 
use of respirators, protective clott r 
or equipment is requlred, the emp · 
er shall provide the observer with i 
assure the use of such respirat . 
clothing and such equipment, I 
shall require the observer to corr 1 
with all other applicable safety I 
health procedures. 

<ii> Without Interfering with ? 
monitoring, observers shall be entil I 
to: 

<A> Receive an explanation of 1 

measurement procedures: 
<B> Observe all steps related to • 

monitoring of lead performed at 
place of exposure; and 

<C> Record the results obtained · 
receive copies of the results when : 
turned by the laboratory. 

(p) Effective date. This standard U 
become effective February 24, 1979 . 

<q> Appendices. The Informal 1 
contained in the appendices to t 1 
section ls not Intended by Itself. 1 

create any addlt!onal obligations • 
otherwise imPosed by this stand. I 

f 
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! le r detract. from any existing obllga-
1 m. 

,rl Startup dates. All obligations of 
II standard commence on the effec

; l ,t date except as follows: 

(8) The permissible exposure limit in 
paragraph Cc) shall become eff PCtive 
150 days from the effective date. 

(FR Doc. 78-31911 Flied 11- 13-78: 8:45 am! 

of liquids contalnlng benzene and the 
vapors released by these liquids. 

"Bulk terminal" means a fac ility 
which is used for the storage and d1s· 
tributlon of gasoline, motor fuels or 
other fuels and which receives its pe
trolewn products by pipeline, barge or 
marine tanker. 

t,. 
~ tJ ( l > The initial det.ermination under 
. u-agraph <d>C2) shall be made as soon 
'~ 1 possible but no later than 30 days 
. om the effective date. 
;. 12) Initial monitoring under para-

·aph (d)(4) shall be completed ru. 
... , ,on as possible but no later than 90 
.., ,ys from the effective date. 

[§1910.1025 added at 43 F.R. 
53007, November 14, 1978; 
generally effective February 
1 , 1979 ; amended February 
24, 1979 at 44 F. R. 5446, 
January 26 , 1979 ; effec
tive date extended to 

"Director" means the Director of 
the National Institute for Occupation
al Safety and Health, U.S. Depart
ment of Health, Education, and Wel
fare, or deslgnee . 

"Emergency" means any occurrence 
such as, but not limited to, equipment 
failure. rupture of containers. or fail
ure of control equipment which may, 
or doe.s, result in a m~ve release of 
benzene. 

March 1, 1979.] 
!\'Ctl 
I I 13> Initial biological monitoring anct f 1910.1028 Benune. 
cl J Pdlcal examinations under para-

aph Cj) shall be completed as soon as 
J.$ os.slble but no later than 180 days 
d ·om the effective date. Priority fo1 
tir, 1ological monitoring and medical ex 
t,ll mlnations shall be given to employ-
1 ~ -=~ ..,hom the employer believes to be 
th! II t greatest risk from continued expo-

[CAUTION: Benzene standard 
held invalid; see foreword.] 

"OSHA Area Office" means the 
office of the Occupational Safety and 
Health .t\drolnlstration having Jurisdic
tion over the geographic area where 
the affected workplace Is located. 

ure. 
11'.e 

<a> Scor,e and aJn)licatio-n. Cl) This 
section applies to each place of em
ployment where benzene Is produced, 
reacted. released. packaged. repack
aged. stored. transported. handled. or 
used. 

C2) This section does not apply to: 

<c> Penni38ible exporore limit.s-<l> 
Inhalation-Cl> Time-weighted average 
limit <TWA>. The employer shall 
assure that no employee Is exposed to 
an airborne concentration of be02.ene 
in excess of l part benzene per mllllon · 
parts of air Cl ppm> as an 8-hour tune
weighted average. 

;1 r <4l Initial training and education 
~- hall be completed as soon as possible 
os;; ,ut no later than 180 days from the ef 
: L'O ective date. 
,U!!tl t51 Hygiene and lunchroom facilities 
' ,nder paragraph <D shall be In oper-

1llon as soon as possible but no later 
r.~ ( han 1 year from the effective year. 

1p: 1 <8> Respiratory protection required 
ee , Ill' paragraph (f) shall be provided as 
1:lOl soon as possible but no later than the 
Jl01l following schedule: · 
md.c 
of~ !Al Employees whose 8-hour TWA expo-

trne exceeds 200 ,_.g/m'-on the effective 
!I. ( dat~ 
iorJtO <Bl Employees whose 8-hour TWA exl)()· 
~ r aur, exceeds the PEL but ls less than 200 

tl 1'&/m' -150 days from the effective date. 
tit <C> Powered, alr-purllylng respirators pro
lOlllU .ided under <!><2lClll-210 days from the ef
iJDP:O le-cll\e date. 
ith &t (0) Quantitive fit testing required under 
1.111or 1)13}{ti)-onc year from effective date. Qual
,1. U •ative fit testing is required in the interim. 
eoa:P 
tf &r <'I> Written compliance plans re-

t qulred by paragraph Ce)C3) shall be 
th -~• ,-ompleted and available for inspection 
intii.< and copying as soon as possible but no 

t 
later than the following schedule: 

oft 
• 1A> Employers for whom compliance with 

10 tt .he PEL or Interim level Is required within I 
at tl 1·,u from the effective date-6 months 

'rom the effective date. 
1ned 1 <B1 Employers ln secondary smeltln11 ai~o 
bell r ·eUntng, lead storage batt.ery manufactur

. •na lead pigment manfacturlng and nonft>r· 
rotu foundry Industries- I yl'ar from the· er -

ard ib ttllve date. 

rl
<Cl Employers In prtma.ry smelting and rP· 

-•lie nine lndustrY- 1 year from the effE'<'tive 
rwr date for the Interim level: s. years from the 
to lll Plfectlve date for PEL. 
,sell, 1 10 > Plans for construction or hygiene fa• 
~n.s di t llllles, If requlred-6 months from the ef
ta11dal ff'l'the date. 

Cl> The storage, transportation, dis
tribution. dispensing, sale or use as 
fuel of gasoline, motor fuels, or other 
fuels subsequent to discharge from 
bulk tenn1na.ls; or 

<U> The storage, transportation. dis
tribution or sale of benzene ln intact 
containers sealed in such a manner as 
to contain benzene vapars or Uquid. 
except for the requirements of para
graph Ck> (2), <3>, C4>, and CS), and 
paragraph <J> of this section. 

CUD Liquid mixtures containing 5.0 
percent or less benzene by volume 
which were packaged before June 27, 
1978. 

[§1910.1028(a)(2)(iii } add
ed at 43 F .R. 27971 , June 
27, 1978.] 

Cb) D(finitiona. "Action level" means 
an airborne concentration of benzene 
of 0.5 ppm. averaged over an 8-hour 
workday. 

"Assistant SecretarY'' means the As· 
sistant SecretarY of Labor for Occupa
tional Safety and Health, U.S. Depart
ment of Labor, or designee. 

" Authorized person" means any 
person required by his duties to enter 
a regulated area and authorized to do 
so by his employer, by this section or 
by the Occupational Safety and 
Health Act of 1970. "Authorized 
person" includes a representative of 
employees who is designated to ob
serve monitoring and measuring proce
dures under paragraph <m> of this sec-
tion. 

CU> Celling limit. The employer shall 
assure that no employee Is exposed to 
an airborne concentration of benzene 
in excess of 5 ppm as averaged over 
any 15 minute period. 

(2) Dermal and eye expo.,ure ltmit. 
The employer shall assure that no em
ployee Is exposed to eye contact with 
liquid benzene; or to skin contact with 
liquid benzene, unless the employer 
can establlsh that the skin contact Is 
an Isolated 1.nst&nce. 

(d ) Regulated arecu. Cl) the employ
er shall establish, within each place of 
employment, regulated areas where 
benzene concentrations are in excess 
of the permissible airborne exposure 
llmit. 

(2) The employer shall llmit access 
to regulated areas to authorized per• 
sons. 

<3> Not(fication of regulated area.s. 
Within 30 days following the estab
lishment of a regulated area. the em
ployer shall repart the following infor
mation to the OSHA Area Office: 

<t> The address of each establish
ment which has one or more regulated 
areas; 

<U> The locations, within the estab
lishment, of each regulated area; 

<W> A brief description of each pro
cess or operation which results in em
ployee exposure to benzene in regulat
ed areas; and 

"Benzene" CC.IL> <CAS Registry No. 
00071432> means solid, liquefied or 
gaseous benzene. It includes mixtures 

<Iv) The nwnber of employees en
gaged ln each process or operation 
within each regulated area which re
sults in exposure to benzene, and an 
estimate of the frequency and degree 
of exposure within each regulated 
area. 

1028(d)(3) 
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Ce> EXJXJ$Ure monitoring and mea- measurements at least monthly. The 
.turement.!.-Cl) General. Ci> Determ.1- employer shall continue these month
nations of airborne exposure levels ly measurements until at least two 
shall be made from air samples that . consecutive measurements, taken at 
are representative of each emp!oyee's . least seven (7) days apart, are below 
exposure to benzene over an eight <3> the permissible exposure llmJts, and 
hour period. thereafter the employer shall monitor 

<ii> For the purposes of this section, at least quarterly. 
employee exposure Is that exposure (4) Additional monttoring. (l) 
which would occur If the employee Whenever there has been a produc
were not using a respirator. tlon, process, personnel or control 

(2) Initial monitoring. (1) Each em- change which may result in new or ad
ployer, who has a place of employ- ditlonal exposure to benzene or when
ment where benzene 1s produced, ever the employer has any other 
reacted, released, packaged, repack- reason to suspect a change which may 
aged, stored, transported, handled or result in new or additional exposures 
used shall monitor each of these work- to benzene, the employer shall repeat 
places and work operations to accu- the monitoring which Is required by 
ra.tely determine the airborne concen- paragraph Ce><2)(1) of this section. 
tratlons of benzene to which employ-
ees may be exposed. (11) Whenever spills, leaks, ruptures 

(ii) The lnltlal monitoring required or other breakdowns occur, the em
under paragraph (e)C2)Ci> of this sec- ployer shall repeat the monitoring 
tlon shall be conducted and the results which Is required by paragraph 
obtained within 30 days of tile ellec- Ce)(2)(i) after cleanup of the spill or 
tlve date of this section. Where the repair of the leak, rupture or other 
employer has mc.nitored after January breakdown. 
4, 1977 a'ld the monitoring satisfies <5> Employee notVication. <_O Within 
the accuracy requ;.re1nents of para- 5 working days after the receipt of the 
gra9h <e><6> of the sect!on, the em- measurement results, the employer 
ployer r.r.ay rt>ly on such earlier monJ- shall notify each employee in writing 
torlng t,1 sat!l,fy the requirements of of the exposure measurements which 
paragrsph 'e)<2)<1) of thfs section, represent that employee's exposures. 
unlf.;s there has been a production, (Ii) Where the results indicate that 
process, pcr,-onnel er control change the ell'ployee's exposure exceeds the 
wWch may ha.•te resulted in new or ad- perm!sslble exposure lL'Tlits, tl,e notifi
dltional exposures to benzene or the cs.tlon shall Rlso include tht' corrective 
employer has any other reason to sus- action being taken or to be taken by 
pect a change which may have result- the employer to redu~e exposure to or 
ed In new or additional exposures to below the pcrmlsslb!~ c..<posure 11m1t. 
benzene; and provided that the em- (6) Accurcc11 of measurement. The 
pJoyer maintalr-.s a record of the monJ- employer shall use a rcethod of mea
toring in accordance with paragraph surement which has an accuracy, to a 
Cl)(l) and notifies each employee in ac- con!!dcncc level of 95 percent, of not 
cordance with paragraph <e><5>. less than plus or minus 25 percent for 

(3) Frequency.-(i) Measurement.! concentrations· of benzene greater 
below the action leveL If the measure-· than or equal to 1 ppm. 
ments conducted under pa.ragr11.ph en J.fethods of co.npHa-i.ce.-(1) Fri
(e)(2)(i) of this section reveal employ- ortty of compliance r.: .. t.'l 1 <1.s. The t'm• 
ee exposure to be below the action ployer shall institute enclnec11.nJ and 
level, the measurements need not be work practice controls to reduce and 
repeated, except as othe:wlse provided maintain employee exposures to ben-
in paragraph <e><4> of this section. zene at or below the perm.Jsslble cxpo-

<U> Measurement.! at or abo-ve the sure llmJts, except to the extent that 
action the employer establishes that these 
leveL If the measurements reveal em- controls are not feasible. Where feasl
ployee exposure to be at or in excess ble engineering and work practice con
of the trols are not sufficient to reduce em
action level, but below the permissible ployee exposure to or below the per
exposure limit, the employer shall ~Ible exposure llmJts, the e~p;oyer 
repeat the monitoring at least quarter• shall nonetheless use them to reduce 
ly. The employer shall continue these exposures to the lowest level achleV• 
quarterly measurements until at least able by these controls, and shall sup. 
two consecutive measurements, taken plement them by the use of resptra,. 
at least seven (7) days apA.rt, are below tory protection. 
the action level, and thereafter the <2> Compltance program. (1) The em
employer may discontinue monitoring, ployer shall establish and implement a 
<'xce;>t as provided in paragraph (e)C4) written program to reduce exposures 
of this section. to or below the permissfble exposure 

<ill> Mea-!Uremenu above the pennu- llmJt3 solely by means of engineering 
sible exposure ltmit. U the measure- and work practice controls required by 
ments reveal employee exposure to be paragraph (f>(l) of this section. 
in excess of the permissible exposure (U) The written program shall in
llmJts, the employer shall repeat the elude a schedule for development and 

1028(e)(l) 

implementation of the englnt IJDg 1\ 
and work practice controls. • ~ 
plans shall be revised at least eve • 1 
months to reflect the current sta t ~ 
the program. 

<ill> Written plans for these cc • "l 
ance programs shall be subm i 111 
upon request, to the Assistant : • 
tary and the Director, and shl 1t 
available at the worksite for exa • u 
tlon and copying by the Asststan • 
retary, the Director, and the en If· · 
ees or their authorized repre.- •· r. 
tlves. 11 

Ov> The employer shall lnstitut 11d c 
maintain at least the control lit , 
scribed in his most recent written 111 · 
pllance program. 

(g) RuJnrato111 protection.-Cl) 111 
eral. Where respiratory protectt ie ll 

required under this section, thE 111 
ployer shall select, provide and a 1ft 
the use of respirators. Respit sr. 
shall be used in the following ch Ill· 
stances: 

(I) During the time period nece n 
to install or implement feasible Ii 
neerlng and work practice control! 

(if) During malnt.enance and r dr t 
activities in which engineering ad 
work practice controls are not ~a.-le 

<ill> In work situations where i Ill- a. 
ble engineering and work practice D· 
trols are not yet sufficient to re oe 
exposure to or below the pe~ k 
exposure Umlts; or l, 

(Iv) In emergencies. 

(2) Rup-tra.tor &election. (i) W n 
respiratory protection is req ed 
under this section, the employer 1JJ 
select and provide, at no cost to llf' 
employee, the appropriate respil' or 
from Table 1 below and shall a., " 
that the employee uses the respb or 
provided. 

<U> The employer shall select r 1•· 
rators from among those approv~ :t, 
the National Institute for OccupaHI· t 
al Safety and Health under the ~ . 
gram of 30 CFR Part 11. · 

(3) Rup-trator p,ogro,m The emJ P • 
er shall institute a respiratory pr, • 1 

tlon program in a accordance :ll 
§ 1910.134(b), (d), (e) and (f), I 

<4> Ruz,irator u.,e. <J> Where ab• l 
rt!ymg respirators <cartridge, cani ~ J 
or gas mast) are used, the empl • n 
shall, except as provided in paragJ Ill 
(g)(4)(if) of this section, replace • 
air-purifymg canisters or cartr1 • 
prior to the expiration of their se. tie t 
life or the end of shift in which tJ 
are first used, whichever occurs fir , 

(if) Where a cartridge or ~nlst4 Of , 
an air purifying respirator has an Id • 
of service life indicator certifie< JJ 
National Institute 
for Occupational Safety and He a, 

for benzene, the empl • 11 may permit tts use until such tlm • ,i 
the indicator shows the end of seJ Dr , 
life. 
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~ tlll> The employer shall ~ that 
11 respirator Issued to the employee 

~ lhlbltl mJntmn.m facepleee leakagP. 
• ad that the respirator ls properly 

'414 :f I > The employer shall &llow each 
311.e&ftOJee who wears a respirator to 
9'.lllb bis or her face and respirator fa
a&,epiece to prevent skin irritation asso
llll llUon with respirator use. 
~ Iii 'AU L-&,Jrirut.o111 protection for benZene 

• ...,., COMffltnltfOll of R,uJ,iruloT tYJJe 
IA II& or COIMiWoft of 

li
te' •> i-~or equal to 

.. p/lD. 
Ill 

l (j I la lhan or equal to 
Np/m. 

~ 
Lill 
nt 
ll\ll 

rs 
! eJ 
d1i reJ rl La than or equal to 
C I I.OOOp/m. 

ssll 
, lei 4\J.- than or equal to 
:tC IMOp/m. 

!!di 
ilsil 11 La than or equal to 

10,000 p/m. 

<1> ADY chemical 
cartridae respirator 
wttb orpnlc V1IPOI' 
cartndae; or 

<Z> ADY 11UPPlled &Ir 
respirator. 

U> ADY chemical 
cartrldae respirator 
with orpnlc vapor 
cartridae and tull 
taceplece; 

(Z) ADY IUPPlled &Ir 
respirator with tun 
faceplece; 

(J> ADY orpnlc qpor 
Pl m.uk; or 

<4> ADY .U-oontained 
bre••blor appe,ratua 
wttb tull faceplece. 

U> Supplied &Ir 
respirator with half 
maak ID poaitlve 
preaure mode. 

0 SUppUed &Ir reeptntor 
wtt.b tun faceplece. 
helmet, or hood, ID 
poaitlve p,-ure mode. 

U) SUpplled alr 
resptrator and 
awdlJN'Y aelf• 
contained faceptece ID 
pomttve pressure mode; 

Wb or 
!(jul (Zl Open drcUJt aelf. 
isl contained breatblor 

apper&tua with full 
to faceplece In positive 
~ piu.sure mode. 
1,\11 lfJlal)e ____ <t> ADY orpnlc vapor 

aumau:or 
~ <Z> ADY aelf~,ntalned 

breatblnr aoperatua 

t~ wtt.b tun faceplece. 

CONTROL 

sigriment, the employer sh&ll provide 
each employee who ls or may be ex
posed to benzene at or above the 
action level with a medical examina
tion. including at least the following 
elements: ca> A history which includes past 
work eXJ)OSure to benzene or any 
other hematologic toxins: a family his
tory of blood dyscraslas including he
matological neoplasms: a hlstorY of 
blood dyscrasia.s including genetic&llY 
related hemoglobin altqations, bleed
ing abnormalities, abnormal function 
of formed blood elements: a historY of 
renal or liver dysfunction: a historY of 
drugS routinely taken, alcoholic intake 
and systemic infections; a historY of 
expasure to marrow toxins outside of 
the current work situation, including 
volatile cl~anJng agents and insecti
cides; 

Cb) Laboratory tests, including a 
complete blood count with red cell 
count, white cell count with differen
tial, platelet count, hematocrit, hemo. 
globin and red cell indices (MCV, 
MCH, MCHC), serum billrubin and re
ticulocyte count; and 

<c> Additional tests where. in the 
opinion of the examining phYsician. 
alterations in the components of the 
blood are related to benzene exposure. 

CU) No medical examination ls re
quired to satisfy the requirements of 
paragraph (D(2)(l) of this section tf 
adequate records show that the em
ployee has been e:icamined in accor• 
dance with the procedures of para
graph Cl>C2)Ci) of this section within 
the previous six months. 

<3> 111/ormation pro1'ided to the phy
S'f.cian. The employer sh&ll provide the 
following information to the examin
ing physician for each examination 
under this section: 

Ct> A CODY of this regulation and tts 
appendices. 

creased risk of material impairment 
from exposure to benzene; 

<c> The physician's recommended 
limitations upon the employee's expo
sure to benzene or upan the employ
ee's use of protective clothing or 
equipment and respirators. 

<U> The written opinion obtained by 
the employer shall not reveal specific 
findings or diagnoses unrelated to oc
cupational exposures. 

(5) Periodic examination., Cl> The 
employer sh&ll provide each employee 
covered under paragraph Cl>C2) of 
this section with a medical examina
tion at least semi-annually following 
the initial examination. These period!c 
examinations shall Include at lea.'>t the 
following elements: 

<a) A brief history regarding any 
new exposure to potential marrow 
toxins, changes in drug and alcohol 
Intake and the appearance of physical 
symptoms relating to blood disorders: 

Cb) A complete blood count with red 
cell count. white cell co11nt with differ
ential, platelet count, hemoglobjn, he
matocrit and red cell Indices (MCV, 
MCH, MCHC); and 

Cc) Additional tests where in the 
opinion of the examining physlcla.n, 
alterations in the components of the 
blood are related to beD7.ene exposure. 

CU> Where the employee develops 
signs and symptoms commonly associ
ated with toxic exposure to benzene, 
the employer shall provide the em
ployee with a medical examination 
which sh&ll include those elements 
considered appropriate by t.he examin
ing physician. 

(6) Emergency sUualion$. If the em
ployee is exposed to benzene in an 
emergency situation, the employer 
shall pro'vide the employee with a uri
nary phenol test at the end of the em
ployee's shift. The urine speci.flc grav
ity shall be corrected to 1.024. If the 
result of the urinary phenol test Is 
below 75 mg phenol/ L of urine, 

1ved <h> Protective clothing and equip. 
P'1• Mtnt. Where eye or dermal expasure 
it P ma, occur, tlie employer shall provide, 

,t no cost to the employee, and assure 
1hat the employee wears impermeable 
J>rotectlve clothing and equipment to 
Protect the area of the body which 
lll&y come in contact with liquid ben
~. Eye and face protection shall 
~t the requirements of § 1910.133 of 

CU) A description of the affected em
ployee's duties as they relate to the 
employee's exposure; 

(iii> The employee's representative 
exposure level or anticipated exposure 
level; 

<iv) A description of any personal 

no further testing Is required. 
If the result of the \lrinarY 
phenol test Is equal to or greater th~ 
75 mg phenol/ L of urine, the 

Part. 
<I> Medical Surveillance-<1> Gener-

111. Cl) The employer sh&ll make avall
able a medical surveillance program 
for employees who are or may be ex
l>Oled to benzene at or above the 
ICtlon level and employees who are 
rubJected to an emergency. 

CU> The employer sh&ll assure that 
Ill medical examinations and proce
dures are performed by or under the 
IIIE>ervtsion of a licensed physician, 
1114 provided without cost to the em
i>loJee. 

<2) Initial e.:ramination3. (l) Within 
thirty daya of the effective date of this 
section. or before the time of initial as-

protective equipment used or to be 
used; and 

<v> Information from previous medi
cal examinations of the affected em
ployee which Is not readily available 
to the examining physican. 

( 4) Physictan 'a written op1.nion3. (1) 
For each examination under this sec
tion. the employer shall obtain and 
provide the employee with a copy of 
the examining physician's written 
opinion containing the following: 

<a> The results of the medical exam!• 
nation and tests: 

Cb) The physician's opinion concern
ing whether the employee has any de
tected medical conditions which would 
place the employee's health at in-

employer sh&ll provide 
the employee with a r,omplete blood 
count including a red cell count, white 
cell count with differential, and plate• 
let count as soon as practicable, and 
shall provide these same counts one 
month later. 

<7> Special examination.,. CO Where 
the results of any tests required by 
this section reveal that anY of the fol
lowing conditions exist, the employer 
shall have the test results of the em
ployee evaluated by a hematologist: 

<a> The red cell count, hemoglobin 
or platelet count varies more than 15 
percent above or below the employee's 
most recent values: 

Cb> The red cell count ls below 4.4 
mllllon or above 6.3 mllllon per mm•, 
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<tor males>, or below 4.2 mllllon or 
above 5.5 mllllon per mm• (for fe
males>; 

<c> The hemoglobin is below 14 
grams percent or above 18 grams per

. cent <tor males> or below 12 grams per
cent or above 16 grams percent (for fe
males>; 

<d> The white cell count ls below 
4,200 or above 10,000 /mm•. 

Ce> The thrombocyte count Is below 
140 x 10, cells per mm• or above 
to 440 x 10' cells per mm•. 

<Ii> In addition to the information 
required to be provided to the physi
cian under paragraph <0<3> of this sec
tion, the employer shall provide the 
hematologist with the medical record 
required to be maintained by para
graph (1)(2) of this section. 

<Iii> The hematologist's evaluation 
shall include a determination as to the 
need for additional tests, and the em
pJcyer shall assure that these tests are 
provided. 

lng program to the Assistant Secretary 
and the Director. 

<k> Signs and labels. <1> The employ
er shall post signs In regulated areaa 
bearing the following legend: 

DUCER 

BBNZE.rl& 

CUCER HAZARD 

n..uDlAlll.Z-!f O SIIO&mC 

C2) Medical surveillance. <1> Tt
ployer shall establish and m.alnu 
accurate record for each en:f 
subject to medical survei!lanc 
quired by paragraph Ci) of this se 

<ii) This record shall include: 
ca) The name, and social se, 

number of the employee; 
Cb> A copy of the physichl.ns' w 

opinions, including results or m 
AUTBORIZED PERSOfflfEL onY examinations and all tests, opi Ill 

RESPIRATOR REQUIJll:D i 
<2> The employer shall assure that and recomrnendat ons; 

caution labels are affixed to all con- <c> The peripheral blood t 
talners of benzene and of products Slldes of the initial test, the 

recent test, and any test demon 
containing any amount of benzene, ing hematological abnormalities 
except: ed to benzene exposure; 

CD Pipelines, and (d) Any employee medical • 
(ll) Transport vessels or vehicles car- plaints related to exposure to ben 

rytng benzene or benzene products 1n <e> A copy of this standard ar 
sealed Intact containers. d" t th t th p <iii) Work operations where the_o~y appen ices, excep a e em 
exposure to benzene is from hquid may keep one copy of the star 

co 1 and its appendices for all eruplt mixtures containing o.5 percent · provided that he references the 
percent alter June 27, 1981) or less of dard and its appendices in the me• 
benzene by volume, or the vapors re- surveillance record of each err.plo) 
leased from such liquids. (/) A copy of the information ► 

(j) Emplcyee in/ormatton and train;. [§1910.1028(k) (2) (iii) .1dded vided to the physician as requlre-lJ 
ing-<l>Trainingprogram.<DTheem- at 43 F.R. 27971 June 27, paragraphs <l>C3>Cii> through cue 
ployer shall Institute a training pro- ' of this section; and 
gram for all employees assigned to 19 7 8 • J <u> A copy of the employet-'s me 
workplaces where benzene is produced, (3) The employer shall assure that and work history related to expc, 
reacted, released, packaged, repack- the caution labels r~main affixed to benzene or any other hemato 
aged, stored, transported, handled or when the benzene or products contain- toxins. 
used and shall assure that ea.ch em- ing benzene are sold. distributed or Clii> The employer shall mP-lr. pt 
ployee assigned to these workplaces ls otherwise leave the employers work- this record for at least 40 years 01 r 
Informed of the following: place. the duration of employment plu 

<a> The Information contained In (4) The caution labels required by yea.rs. whichever ts longer. 
Appendices A and B of this section; paragraph Ck)(2) of this section shall <3> Ava.ilabilit11. <1> The empl, r 

Cb> The Quantity, location, manner be r~adlly visible and legible. The shall assure that all records requ t 
of use, release, or storage of benzene labels shall bear the following legend: to oo maintained by this section s 1 
and the specific nature ot operations CAuno" be made available uJ)On request to ~ 
which could result In exposure above conUNs BEHZEl'lll Assistant Secretary and the Dire 
the permissible exposure limits as well CIJl{CER llAZAlU) tor examination and copying. 
as necessary protective steps; (5) The employer shall assure that <U> The employer shall assure t L 

Cc) The purpose, proper use, and no statement which contradicts or de- employee exPOSUre measurement t 
llmlta.tions of personal protective tracts from the Information required cords as required by this section 
equipment and clothing required by by paragraphs <k><l> and <lt><4> ot this made available for elCarnlnation 
paragraph <h> ot this section and of section appears on or near any re- copying to affected employees or tl • 
respiratory devices required by para- quired sign or labeL designated representatives. 
graph (g) of this section and§ 1910.134 (1) Recordkeeping.-<1> Exposure (ill) The employer shall assure t, 
Cb), (d), <e> and Ct>; measurements. <1> The employer shall former employees and the former 

<d> The purpose and a description of establish and maintain an accurate ployees' desl.gn.ated representat 1 
the medical survetllance program re- record of all measurements required have access to such records as will · 
quired by paragraph Ci) of this section by paragraph Ce) of this section. dicate the former employee's own 
and the lnfonnatton contained In Ap- <ll> This record shall Include: posure to benzene. 
pendix C of this section; and <a> The dates, number, duration. and Civ> The employer shall assure t 

Ce> The contents of this standard. results of each of the samples taken, employee medical records required 
(ll) The training program required Including a description of the prooe- be maintained by this section be m; 

under paragraph <J><l><D ot this sec- dure used to determine representative available upon request for exami 
tion shall be provided within 90 days employee exposures; tlon and copying to . 
of the effective date 1>f this section or Cb) A de.scrlption of the sampl.lng the employee or former employee 
at the time ot lnJtlal 8&9ignment to and analytical methods used; to a physician or 
workplaces where benzene 1B produced, cc> Type of respiratory protective de- other Individual designated by the 
reacted, released, packaged, repack- vices worn. 1l any; and . fected employee or former employef 
aged, stored, transported, handled or <d> Name, social security number, 
used, and at least annually thereafter. and Job classification of the employee . (4) Tran.s/er of records. Ci> When 

<2> Acea., to training materials. (1) nitored and all other employees employer ceases to do business, 
of mo is successor employer shall receive 1 The employer sbaU make a copy wbo.5e exposure the measurement retain all records required to be mt 

this standard and Its Appendices read- intended to represent. talned by paragraph Cl> of this sect 
D.y available to all affected employees. (lii) The employer shall· malnt&in tor the prescribed period. 

<ll> The employer shall provide, this record for at least 40 years or the CU> When the employer ceases to 
upon request, all materials relating to duration of employment plus 20 years. business and there is no successor E 
the employee Information and train- whichever is longer. 
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er to r~ lve _ and retain t h e re
s for t he prescribed period, t h e 
toyer shall transmit these records 

your sk.ln or eyes. Ben7..ene la also h.a.rmful 1f 
you happen to sw3.llow It. 

B. E//ecu of overexpoaure. 1. Short.term 
(acute> overex;><>sure: U you a.re overex
posed to hJgh concentrations or benz.cne, 
well :tbove the levels where its odors are 
firs, ·'.'oo,;nizable, you may feel breathless, 
ir rita.1>1• .. e\!l'horic, or giddy; you may expe
rience in-it l\tlon ln eyes, noi;e, and respira
tory trace. You may develop a ~1eadache, 
feel dizzy, 1,0 nseous, or experience unsteadi• 
ness il, wal.-,~1g. Seve:::e exposures ma.y ,eo.d 
to convulsiom;. 

tact) under conditions known or suspected 
to be toxic exposure to benzene, your em
ployer Is required to make speclal tests 
avallAble to you. 

,au to the D irector. 
> At the expu-a tion of the reten
i)'rlod for the reco rds req uired to. 
,a111ta!ned under paragraph Cl) of 
section , the employer shall trans
these records by mail to the D i,ec-

1l Ob$en>ction of -:="?if-~'.'"'.~q-{l) 
,loyee oo:;en ct~o:1. 'rl",c e~;;loyer 
l r:"·.1dc affected employees, o:-
' ' · •b'llated representatives, an 
or1u11ity t.o observe any measuring 
10~1,0rtng of employee exposure to 
z ·ne conducted pursuant to para
,:, <e) of this section. 
1 Observation procedures. (0 When 
•rvatton of the measuring or monl
n11 of er:'ployee exposure· to ben
e re(iuu·c; entry into areas where 

11:ie 01 protective clothing and 
Jpment or respirators Is required, 
employer shall provide the observ· 

, 9,1•h personal protective cloth'°g 
l)XI 

I 
t equipment or respirators required 

1w: be worn by employees working in 
IL' area, assure the use of such cloth-
~ and equipment or respirators, and 

1 uire the observer to comply with 
exr.:t:I other a pplicable safety and health 

•· icedures. 
ll Wit.hout interfering with the 

q a&urement, observers shall be enti-
~ !f ! 1 t-0: 
p;.; ~ 01 Receive an explanation of the 

asurrment procedures; 
~ ◄ b1 Observe all steps related to the 
~ a.surement of airborne concentra
iel ii:I •IS of benzer.e performed at the 
st 1.i .ce of exposure; and 

c d Record the results obtained. 

2. Long-term <chronic) e:rposure. Repe2.ted 
or prolonged exposure to benzene, even at 
relatively low concentrations, may result in 
various blood disord1:;rs, ranging from 
anemia to leukemia., an trreven.lble, fntal 
d;.!:Elase. Many blood disorders associated 
w,t;1 benzene exposure may oocur without 
physical symptoms. 

W. PROTECTIVB CLOTHlN'G AJro CQUIPMEN'T 

A. Jte3ptraton. Respirators a.re rec1uired 
for those operations in which er l!"lneerlng 
controls or work practice co,1tru .... , are not 
feasible to reduce e,cposure to thf' permissi• 
ble level. If respirators are worn, they must 
htwe a National Institute for Occupation&! 
Salety and Health <NIOSH) seal of approv
al, and cartndses or oanlsters mu.st i>e r-e
placed before tile end of their service life, or 
the end of the shift, whichever occurs first. 
If you e,cperlence difflc,11lty breathing whJle 
wearing a respirator, tell your employer. 

VI. OBSERVATION or MoNITORlN0 

Your employer Is required to perform 
measurements that are representative <'f 
•your exposure to benzene and you or your 
designated representative a.re entitled to ob
serve the monitor ing procedure. You are en
titled to receive an eXr;>lanatlon of the mea-
6Urement procedure, observe the steps 
taken in the measurement procedure, and to 
record the results obtained. When the mon1-
tori,ng procedure Is taltins place ln an area 
where respirators or personal protective 
clothing and eqUipment are reQuired to be 
worn, you or your representative must a.lsO 
be provided with, and must wear the protec· 
Uve cloth1n8 and equipment. 

Vil. ACCESS TO RZCORDS 

You or your representative are entitled to 
see the records of measurements of your ex
posure to benzene upon reQuest to your em
ployer. Your med.lca.l examination records 
can be furnished to your physician or desig
nated representative upon teQucst to your 
employer. 

VIII. P'REcAUTIONS ,OR SAFE USE, &Nl>LING 
AND STORAGE 

B. Protective CWthi11g. You must wear 1m• 
pervio\l.8 pl'otectlve cloU'ling <such as boots, 
gloves, sleeves, aprons, etc.) over any parts 
of your body that could be ex-posed to llQUid 
benzene. 

C. E11e and Face Prot.ection. Yot must 
wear splash proof safety goggles if it ls pos
sible that benzene may get Into your eyes. 
ID addition, you must wear a face shield if 
your face could be splashed with benzene 
l!Quld 

ul Appendices. The information 
mt nl.&ined in the appendices ls not in
med r' 1ded, by itself, to create any addi
d~ ~ mal obligations not otherwise im• 
lion 1f1 s~d or to detract from any existing 
; or Itel •uga.tions. 

IV. EMERGENCY AND FIRST AID PROCEDURES 

A. Eye and face exposure. If benzene is 
splashed in your eyes, wash it out immedi• 
ately with large amounts of water. Call a 
doctor as soon as possible. 

B. Skin e:rpoaure. If benzene Is spl11ed on 
your cloth1n8 or sk.ln, remove the contami· 
nated clothing and wash the exposed skin 
with large amounts of water and soap Imme• 
dlately. Wash contaminated ciothlng before 
you wear it again. 

Benzene llQuld Is highly nammable. It 
should be stored ln tightly closed containers 
ln a cool, well ventilated area. Benzene 
vapor may form explosive mixtures ln air. 
All sources of ignition must be controlled. 
Use nonspark.lng tools when opening or clos
ing benzene containers. Ground or bond 
metal benzene containers. Fire extl.ngUish• 
ers, where provided, must be readily avall
able. Know where they are located and how 
to operate them. SmokJng Is prohibited in 
areas where benzene ls used or stored. Ask 
your supervisor where benzene ls used in 
your work area and for additional plant 
safety rules, 

.APPENDIX 13-SUBSTANCE TEcmlICAL 
GUIDELINES, BENZENE 

I. PHYSICAL ANll CREMICAL DATA 

A. Sulistance utentVication. 
;ult • 
rmer 70."'!)JX A-l:>"'U'3STAN'C'E S,".PE'TV DA1A SKEET. 

enlali\' BKNZEHS 

s di' I. SUBSTA.'fC'E l .DENTinCATlON 

ofll "-· SuNtance. Benzene. 
B. Pern,;ssible Exposure: Except as to the 

;ult~ e as fuels of gasoline, motor fuels and 
1uirtd her fuels subseQuent to dlscha.rge from 
bt Ilk terminals. 
el~ I, Airborne. 1 part of benzene val)Or per 

Ulloo p!r.rts of au Cl ppm); tlD'le-weighted 

C. Breathing. If you or any other person 
breathes ln large amoWl~ ol belll'.ene, g.-t 
the exposed person to fre.h air at once. 
A;iply artificial respiration lf breathing has 
st.:>pped. Call for medical assistance or a 
docror as soon es possible. 

D. Swall◊1Ding. If benzene has been swal· 
lowed and the patient ls conscious, do not 
induce vomiting. call for medical assistance 
or a. doctor immediately. 

ll
o<tf •tragt! CTWA) for an 8-hour' workday for a 
' 1 hour week, wltn a. 16 nunute celling con-

·ntr&tion ot !:i ppm. V. MEDICAL REQ'CJIRDC£N'TS 

1 tbt 2 Dermal. Eye contact and skin contact II you are exposed to benzene a.t a concen-
ployttj · 1lh liquid benzene snail i>e prohibited. tratlon at or above 0.6 ppm on an 8-hour 

ell Ji (. Appearance and od,or. Benzene ls i. time-weighted average, your employer ls re
~ lb lur, colorless llQuid with a. pleasant, sweet Quired to provide a medical hJstorY and la.b· 
nl$\ 

111 
oor. The odor of benzene does not provide oratory tests within 30 days of the effective 

~-. dtquat,e warnlng of its hazard. date of thJs standard and semiannu&llY 
"" thereafter 1f you are conttnua.lly e,cposed at 

IS ~ 11• HEALTH HAZARD DATA or above 0.5 ppm. These tests shall be pro-
:, A. Wa1,s tn which benzene aJ/ecu 11our vided without cost to you. In addition, U you 

.ses to"' "allh. .!i.:nzene ca.n affect your health lf are accident.a.DY exposed to benze11e (either 
essortJII. •ou Inhale _it, or lf It comes tn contact with• by Ingestion. 1nha.l&tlon. or skin/eye con-

1. 'Synonyms: Benzol, benzole, co&l 
naptha. cyclohexatrlene, phene, phenyl hY
.dride, pyrobenzol. (Benzln, petroleum 
benzln and benzine do not contain 
benzene), 

2. Formula: CJL ~CAS Registry Number: 
000071432) 

B. Physical data. 
1. Bolling Point (780 mm Bg); 80.lC 

<176F) 
2. Specific Gravity (water = l>: 0.879 
3. Vapor Density Cair = 1): 2.7 
4. Melting Point: 5.6C <42F) 
6. Vapor Pressure at 20 C C68F): 75 mm Hg 
6. SolubUity in Water: .06% 
7. Evaporation Rate <ether= 1): 2.8 
8. Appcaranr.e and Odor: Clear. colorlese 

llQUld with a d~tincUve sweet odor. 

U. n!I.E, EXPLOSION, AND RL\CllVITY BA2.ARD 
DATA 

A. Fire. 
1. Fhsh Point <closed cup): -11 C < 12F> 
ll. Autoignition Temperature: 660 C 

<1076F') 
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3. Flammable Llnlts in Air, % by Volume: 
Lower 1.:i%, TTpper: 7.5% 

4. Exti.ng11.lsh1ng Media: Carbon dioxide, 
dry chemical, or foam. 

5. 5J)ectal Fire-Fighting Procedures: Do 
not use sol.Id st.ream of water, since stream 
wW scatter and spread flre. Watl'r spray can 
be used to keep fire exposed containers cool. 

6. Unusual flre and explosion hazards: 
Benune Is a flammable liquid. Its vapors 
can form explosive mixtures. All l.gn,ltlon 
sources must be cont.rolled when benzene Is 
used, handled, or stored. Where UquJd or 
vapor may be released, such areas shall be 
considered as hazardous locations. Benzene 
vapors are heavier than alr; thus the vapors 
may travel along the ground and be ignited 
by open names or sparks &.t locations 
remote from the site at wh!ch benzene Is 
handled. 

'1. Benzene Is clas.5lfled as a 1 B flammable 
liquid for the pu.rpose of conforming to the 
requirements of 29 C1''R 1910.106. A concen
tration exceeding 3250 ppm Is considered a 
potential flre explosion hazard. Locations 
where benzene may be present in quantities 
sufficient to produce explo11lve or ignitable 
mixtures are considered cta.,s I Group D for 
the purposes of confonn.lng to the requJ.re. 
ment of 29 CFR 1910.309. 

B. Reactivitv. 
1. Conditions contributing to instability: 

Heat. 
2. Incompatibility: Heat and oxidizing ma

terials. 
3. Hazardous decomposition products: 

Told~ gases and vapors <such as carbon 
monoxJde>. 

UL SPILL A1'1l I.ZAK PROCEDtrRES 

A. St.er,, u, be taken fJ the material u re
le(Ued or $pUled.. AB much benzene as ~
ble should be absorbed with suJtable materi
als, such as dry sand or earth. That remain
Ing must be Oushed with large amounts of 
water. Do not Oush ~pe into a confined 
space, such M a sewer, because of exPloslon 
danger. Remove all lgnltJon sources. Venti
late enclosed places. 

B. W(Ute dUJ}Osa.l method.. Disposal meth
ods must conform to other Jurisdictional 
regulations. I.fallowed, benzene may be dJ&. 
posed of: <a> Absorbing It In dry sand or 
earth and disposing In a SIUlitary land fill; 
<b> lf small quantities. by removing It to a 
safe location from buJldlnga or other com
bustible sources, pouring lt In dry sand or 
earth and cautiously lgnJtlng It: <c> lf large 
quantities, by atomlzl.ng It In a suJtable com
bustion chamber. 

IV. MOJnTORIHG AND IIEASl1RDU:NT 
PROCEDURES 

A. Normal moniUJrlng program: Measure
ments taken !rom the purpose of detennln• 
Ing employee exposure are best taken so 
that the representative average 8-hour ex
posure may be determined from a single 8-
hour sample or two (2) 4-hour samples. 
Short-Ume Interval samples <or; grab sam
ples> may aJ.sn be used to determine average 
exposure level lf a m'olrnnm ot five mea,, 
aurements are taken in a random manner 
over the 8-hour work shift, Random sam
pling means that any portion of the work 
ahlft has the same chance ot being sampled 
as any other. The arithmetic average of all 
such random Sllmples taken on one work 
ahJJt Is an estimate ot an employee's aver
age level of eXl)'JSUre for that work shlft. 
Alr samples should be taken In the employ-
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ee's breathing zone <air that would nearly 
represent that Inhaled by the employee>. 
Samp'1ng must be performed by gas adsorp
tion tu~ or alternative methods meeting 
the requirements of the standard with sub
sequent chem.lea! analysis, by gas chromato
graphy. Methods meeting the prescribed ac
curacy and precision and requirements are 
available In the "NIOSH manual of Analyt
ical Methods." 

V, lfiSCl:LLAJfiOUS PRECAUTI01'S 

A. High exposures to benzene can occur 
when tro.nsferrlng the llquJd from one con
tainer to anoLher. Such operations should 
be well ventUated and good work practices 
must be established to a.void spills. 

B . Use non-sparking tools to open ben7.cne 
cont,aJners which are e!fectlvely grounded 
and bonded prior to opening and pouring. 

c . Employers must advise employees of all 
plant areas and operations where exposure 
to benzene could occur. Common operations 
In which high exPosures to benzene may be 
encountered are: the primary production 
and utilization of benzene, and transfer ot 
benzene. 

APPE1'1>CI: C-MEl>ICAL 8uRVEJLLAJfCE 
GUIDZI.DfES POR BEN 2.tJ<i.t: 

l , ROUTE OP ENTRY 

Inhalation; J:)()Mible skin absorption. 

Il. TOXICOLOGY 

Benzene Is primarily an Inhalation hazard. 
Systemic absorption may cause depression 
of the hematopoletlc system and leukemia. 
Inhalation of hJgb concentrations can affect 
the central nervous system function. ABplra
tfon of small amo\Dlt.s of liquid benzene lm· 
mediately causes pulmonary edema and 
hemorrhage of pulmonary tissue. The 
extent of absorption through the skin ls un
known. However, absorption may be acceler
ated In the case of lnJured skin, and benzene 
may be more read0y absorbed If It la present 
In a ro.Jxture or as a contaminant in solvents 
which are readily absorbed. Defattlng 
action of benzene may produce primary l.m
tatlon upon repeated or prolonged contact 
with the ak.Jn. Hi8h concentrations are 1.m
tattng to the mucous membranes of the 
eyes, nose, &nd respiratory tract. 

m. SIGJfS AM> SYMPTOllS 

Jt Is not clear to what extent benzene ls 
absorbed through the skln, however, direct 
contact may cause erythema or blistering. 
Repeated or prolonged contact may result 
In drying, aca1Jng dermatitis, or precipitate 
development of secondary alt.In lnlectJons. 
Local effects of benzene vapor or llQUJd on 
the eye are slight. Only at very high concen
trations ls there any smarting sensation in 
the eve. Inhalation of high concentrations 
of benzene may have an lnltJal stimulatory 
eflect on the oentral nervous syatem charao
terized by ex hllaratton. 
nervous excitation. 
and/or giddiness, followed by a period of de
pression, drowsln~ fatigue, or vertigo. 
There may be sensation of tlgbtnes.s In the 
chest accompanied by breathlessness and ul
timately the victim may lose consclousness. 
Convulsions and tremors occur frequently, 
and death may follow from respiratory pa
ralysis or c1rcu1atory collapse In a tew min· 
utes to several hours following severe expo
sures. 

The lnsldious effect. on the blood-fonr D :ill'fllpbJI 
system of prolonged exposure to ,r a: 
quantities of benzene vapor 15 of eiLn --~ 
importance. The hematopoletlc antm ,r: 
the chJe! target for benzene's toxic elf, t-~ 
whil'h are manifested by nlteratlona In 
levels of formed elements In the pertpb1 a,. 'Ill 
blood. These effects have been oOl.ed I I! pe: 
occur at concentrations of beDZ1.?ne •h :nlciN 
may not cause lrrltatlon of mucoua m U1W 
branes, or any unpleasant. sensory '1fe ctlll 
EarlY signs and symptoms of bemene n • i.'iout 
bldlty are varied and often not overtly LA decll 
parent and not SJ)eClflc for benzene ex ln:'l!. 01 

sure. SubJectlve oomplalnts of beadle 1~ 

dlzzlnc-ss, and loss of appetite mtr pm -liwld 
or follow clinical symptomo1~ ·, Bio ~d ll tl-Jte 
from the nose. gums, or mucous membra: 11 ~ c 
and the development of purpur1c &pol.a n 11 ':' 
occur as the condition progres.,ea. Ra• · 
pulse and low blood pressure ln addition 11".lmU 
a physical appearance of anemia may 
company a subjective compllllnt of Ille 
ness of breath. Cllnical evidence of leu 
penla, &.nem.La. and thrombocrto11cr 
slnglY or 1n combination, have bet'n J ( 
quently reported. l 

Bone marrow may appear nonnal, apl 01 1 

tic, or hyperplastlc and may not ln all ,it IL':!d 11 

..tlons correlate with peripheral blood for · 
Ing-tissues. There are great varlatlolU In I ltllc 
tN.Sceptiblllty to benzene morbidity whi I! 
prohibits the Identification of .. tn,lc. t lidowl 
blood picture. The onset of effects of P :i:.,"lt l 
longed benzene exposure may be ~linlfl~ nl:tlbo 
ly delayed after the actual expOSUTe t ~ 1l(B1 
cea.scd. ~~ 

It lri(l: 
IV, TRUno:NT OP ACUTE TOXI(; Urid5 rt: lor 

nid' Remove from exposure lmmedlat.elJ, r l:ttfnt 
oxygen or artificial resuscitation U lndlc II ID 
ed. Flush eyes and wash contamln&ted lok I, 111 Symptoms of non-speclllc nervous dist ~ 
bances may persist followtng severe e.11 1::1!«.i 
sures. Reco\'.eTY trym mild exposures u u. l.: 1111b 
ally rapid and complete. ~ 

't' . SURVJ!JJ J 4NCE A1'1l PHBYEJlli•I 
001'SmERATIOJfS 

~ llli 
It! 0t l ~. 

A. GElfERAL ol l 
The nrlnclpa.l effecta of benzene exPOll 11 

forming the basis for this regulation IN! 11 

teratlons of the hematopoletlc system u ~ 
Oected by changes ln tbe peripheral blo ·., r 
and lelikemlL Consequently, the medk 1~ 

aurvellllmce protocol Is designed to obltt '"· 
on a regular baslli, blood Indices !or e&l '"" ' 

ldgns of the,e effects. 11 1 

Tests must be performed rrequenl !'l&!n. 
enough to d.lacover lndlvldu.a.la wbo ~ lit,! 
unusually aeoaltlve and llkelY to de !oil obt 
marrow abnormalities, to monJtor tbC ~ 
who exi,ertenoe accidental oven,XJ)Olllf't II 1)-,;1 1 to provide early detection of delaYed e : 
dence of toxicity. t:.adt 

All work.era who are or will be e~ ~ 'ih J 

0.6 parts per mllllon (ppm) or ,re&ter ~ 
zene u an eight-hour time-weighted •~ , l. 
are to be given the opportunity for • meo s; 
cal "'l&rnlnatton. Inltial ""&mloatloDI IN! Iii! IO!li 
be provided within 30 daya of tbe effecti llli, ~ 
date of this lt&Ddard or at the time of bllU "' 
assignment and Interval P,:amlnatloN ,en ~ 
annually thereafter. There are special pro ~ 
alons for m¢lcal test.a 1n the event of hen> ~ 
tologic abnormalities or for emerrent , 
situ atlona. ~lit 

P. aa&ATOLOOY C1U1D.t:LIJQ:S 'Ill 
The following lnlormatlon excerpted tro ~ 

the ana1ya1s o.f or. Jandl, Chief ot Selll ~ 
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w Harvard School of Medicine, may be 
• o pbyalclanS In conducting the med!· 
• elllance program. 

1n1mum battery of tests Is to be per• 
• by strictlY standardized methods In 
[lilll ,umstances described above. 

d cell. white cell. and platelet counts 
• be performed using an automated 
■ er> counter. The normal range for the 
• 11 count 1B approx!mAtely 4.4 to 6.0 
111!111 cells/mm•. the values for women 

croscope slides, a techniQue which i;-roduces paroxysmal noctumalhemogloblnur1a 
artifacts In blood cells and distorts the <PNB>, which may first occur insidiously 
white cell dlfferentlal count by severely during a period of established aple.stlc 
maldlstrtbuttng them. Dry blood smears anemia and maybe followed within one to a 
should be stained with Wright's stain which few years by the appearance of rapidly fatal 
shoUld be filtered at least weekly to remove acute m.yelogenous leukemia. Clinical detec
preclpated dye <saturated completely by tlon of PHH. which occurs In perhaps only 
methYlene blue-eoslnate der1vates), one or two percent of those destined to have 

3. The minimum mandatory observations acute m.yelogenous leukemia. may be duff!. 
to be made from the smear and a dlscUSSlon cult; If the presumptive "sucrose water test'' 
of their significance now followa. The obser- for It Is positive, the technician may per
vatlona are four: form th& somewhat more definitive Ham 

• 'Lbout 0.4 mlllion cells lower than for 
• l decline from a normal to a subnor-
• lue, or a r1ae to a supra-normal value, 
• ilcatlve of potential toxicity, partlcu-
111 hoUld there be a decline. The normal 
m white blood count Is approx!mAtely 

plus or minus 2,000/mm•. For clga-
• smokers and white count will be. 
11b , the upper range of "normal" being 
• dmately 1,000 cells higher i:ian 8,200. 
• a decline from normal to subnormal 
'!I nse {rom normal to supra-normal, 
• I be regarded as a potentllll lndkatton 

nzene toxicity. The normal platelet 
• Is 250,000 with a range of 140,000 to 
• o,t, 400,000/mm•. A decline to below 
J O or a rtse to above 400,000 should be 

m ied e.s p0sslble evidence of benzene 
tit ty. 

retlculocyte count Is performed by 
la: lcal as.ststants using a cover-sup smear 

telow>. In my opinion, the preferred 
-.: lque for this pu.rpOSe Is the so-called 

nethod" employing brilliant cresyl 
K BCB> for staining the filaments of re
W ro within red cell, and counter-staining 
• Wright's stain. The extreme range of 
'II '1 for retlcUlocytes la 0.4 to 1.5 percent 
am • red cells. the usual range being 0.5 to 
tr. •rcent of the red cells. but the typical 
111 Is In the range of 0.8 to 1.0 percent. 
T' ! Is an advantage of using the BCB re
l ,cyte staining technique <followed by 
o .er-staining with Wright's stain> In 
I visible evidence <I.e., the stained. 
■ 1ted retlcUlocyte sme&rS) may be 
a d. and If kept filed In the dark may 
I be retrieved for reexamination and 
o ,artsons. A decline In retlculocyt.es to 
I I of less than 0.4 percent Is to be re
l ~ e.s possible evidence (unless another 
• fie cause Is found> of benzene toxicity 

a. The dlfferentlal white blood cell count. test, also known aa the acid.serum hemoly-
b. Description of abnormallttes In the ap. sis test. 

pee.ranee of red cells. e. Individuals documented to ha•e devel-
c. Description of any abnormalltlea In the oped acute m.yelogeno\18 leukemia years 

platelet.6. after Initial exposure to benzene. have <see 
<1- A carefUl se&reh must be m.M1e by the above> progressed through prellm.lnary 

technician throughout the better areas of phases of hematologic abnormallty. In 
every blood smear for tmmature white cells many Instances pancytopenla (I.e., a lower
such as band forms <In more than normal Ing In the counts of all circulating blood 
proPortlon>, any number of metam.Yelo- cells of bone marrow orgin-but not to the 
cytes, myelocytes. Any nucleated or multln- extent Implied by the term "aple.stlc 
ucleated red blood cells shoUld be reported. .anemia") preceded leukemia for many 
Very large "giant" platelets of fragments of years. Seldom does relative scarctty of a 
megakaryocytes must be recognized. ShoUld stng!e type blood cell <or of platelets> repre
only a single one of theie abnonnalltles be sent a harbinger of lrnrnlnent acute leuke
found, It should be reported. mla. However, the finding of two or more 

An Increase In the proportion of band cytopenla.s, or of pancytopenia. must be re
forms among the neutrophllic granulocytes garded as highly s\lllplclous of more 
ls an abnormality deaervtng spectal mention advanced although still reversible, 
for it represents a very early change which benzene toxicity. 
should be considered as an early wnrn1nK of benzene toxicity In the absence of other When "pancytopenla" develops and be-
causative factors <most commonly In.fee- comes associated with the apearance of lm
tlon>. Likew!se, the appearance of metamye- m.ature cells <myelocytes, myeloblast.s, erythroblasts, etc.>. with abnormal cells 
locytes In the absence of other probable (pseudo Pelger-Buet anomaly, atypical nu
cause ls to be considered a po£Slble indlca- clear heterochromatln, etc.>. or with lflap. 
tlon of benzene-Induced inJury. I te I f An upv,ard trend In the number of be.so- propr a elevat ons O monocytes, baso-phlls, or eoslnsophlls, the find.In.gs must be 
phlls, which normally do not exceed about regarded as evidence of benzene overexpO· 
2.0 percent of the total white cells, Is to be sure unless proved other-wlae. These and 
regarded as pOSSlble evidence of benzene other aggregates of alterations are frequent.
toxicity. A rise In the eostnophll count Is 1y termed "preleukemia," a term whose 
less specific but also may be s1,19plclous of toxicity 1f It rtses above 6,0 percent of the meaning Is good when used retrospective})', 
total white count. • but less appropriate 9:"hen used prospec 

The normal range of monocytes ts from tlvely where )t 
2.0 to 8.0 percent of the total white count he.s only ln.ferentlal value. Many severely 
.l'litruan aple.stlc patients manifested the ominous 

r .rtng accelerated 1urveWance. An In· 
• e In retlculocyte levels to above 1.5 per-
• may also be consistent with <but ls not 

aractertstlc of) benzene toxicity. 
I'he stngle most Important routine sur
mce test Is an expert technician's care
examination of the peripheral blood 
u-. As with the retlculocyte count, the 
u- should be with freoh uncoagulated 
d obtained from a needle tip following 
puncture 1>r from a drop of earlobe 
d <capillary blood). If necessary, the 
i.r may under certain Umited conditions 
.1ade from a blood sample antlcoagulat-

• vlth EDTA (but never with oxalate or 
U'in). When the smear 111 to be prepared 
l a specimen of VeDO\lll blood ~hlch bas 
1 collected by a commerc1al Vacutalner • 
, tube containing neutral El..>TA. the 
ar shoUld be made as soon as posslble 

average of about 5.0 percent. About 20 per- finding of 6-10 percent m.yeloblasts In the 
cent of tndlvtdnals rep0rted to have mild marrow. occasional myeloblasts and myelo
but persisting abnormalities caused by expo, cytes In the blood and 20-30% monocytes; 
sure to benzene show a persisting monocyto- these represented the beginning or recovery 
sis which Is sometimes striking. The find· rather than the early stage of overt A.ML. 
lngs of a monocyte count which persists at Thus, a considerable ProPortlon of "preJeu
more than 10 to 12 percent of the normal kem!e.s" In t>enune pollllontng fall to pro
white cell count <when the total count Is gress to leukemia. Indeed. some have been 
normal> or·persistence obse"ed to re't'ert to normal after with-
of an absolute monocyte drawal of the afflicted person from toxic ex-
count In excess 800/mm' shoUld be re- P()Sure. Nonetheless, the chan<:e that "pre-
garded e.s a possible sign of benzene-Induced leukemic" will evolve 
Injury. to leukemia Is considerable: at lee.st 20 to 40 

A less freQuent but more serious lndlca- percent of persons <only a few of whom 
tlon of benzene-Induced Injury to the bone were benzene-exposed) with these blood 
marrow ls the findings In the peripheral changes develop acute.> myelogero11s leuke
blood of the so-called "pseudo" (or ac• mia. Certain tests may substantlal.e the per
ql!lred) Pelger-Huet anomaly. In this anom• ,son's prospects for progression or regres• 
aly many, or sometimes the majority, of the slon. One such test would be an cxamlna• 
neutrophWc granulocytes possess two round tlon of patient's bone marrow. But the decl
nuclear segments-less often one or three sl<>n to perform a bone marrow asJ.'lratlon or 
round segments-rather than three normal- needle bloblly Is one that aho\lld be ma\k l?Y 
lY elongated segments. When. tbia anomaly the hematologist. The findings to be soui;ht 
ls not heredlt,.r)', It ls often but not lnvltl- there would be: hypoplasla or apl::sla; an 
ably predictive of subsequent leukemia. excess of Immature foml8: vacuolation In 
However, only about two percent of patients erythrobla.st.s and myelocytcs-a phenom-

. r the venesectlon. A delay of up to 12 
rs Is pennisslble between the drawing of 
blood specimen Into EDT A and the 

.iaration of the smear 1f the blood Is 
ed at refrigerator <not freezing) tem
t.ture. As with the retlcUlocyte prepare.
"• the smear 1h0Uld be made on cover 
s only. Under no ctrcumatances shoUld 
ipheral blood <or bone marrow aspirate> 
mded for ""'amlnatlon be smeared on mJ-

whc,<pUi.xn.ately develop acute myelogeno\18 enon induced by many toxins apart from 
leukemia - show the acquired Pelger-Huet benzene. Including chloramphenlcol and al• 
anomaly. coho!; and by Infections. 

An uncommon but ominous sign. one The findings of basophilic stlrpllng In cir• 
which cannot be detected from the smear, cute.ting red blood cells (u11u111ly found In 1 
but can· be suspected easily by a "sucrose to 5% of red cell during marrow Injury), and 
water teat" or peripheral blood. Is tf1UISlent detection In the bone marrow of what are 
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termed "rinired slderoblasts" must be taken " Director" means the Director, Na
seriously, as they have been noted ln recent tlonal Institute for Occupational Safety 
years to be frequent premonlto1y signs of and Health, U.S. Department of Health, 
subsequent acute leukemia. Education and Welfa re or his or her 

In several recent reports dealing with rela- · • 
ttvely few patients. peroxidase-stain.I!!& of cte;:lgnee. .. 
clrculatlng or marrow neutrophll granules, Emergency means any occ~rrence 
employing benzidlne dlhydrochlorlde. has such as, but not,- limited to. equipment 
revealed a.s a "preleullemlc" f inding the dis- failure which Is likely to, or does. result 
appearance of, or dJmlnuUon In, perosldase In any massive release of coke oven emls
ln a sizable proportion of the granulocytes. slons. 
Oranulocyte granules are normally strongly "Existing coke oven battery" means a 
peroxidase positive. A steady decline In leu- battery in operation or under construc
kocyte alkaline phosphatase Is also sugges- tion on January 20. 1977, and which is 
tlve of early acute leukemia. Exposure to not a rehabilitated coke oven battery. 
benzene commonly causes an early rise ln .. 
serum Iron, often but not alway,; o.ssociated "Rehabilitated co_ke . oven battery 
with a fall In the retlculocyte count. Thus means a battery wh ich IS rebuilt, over
serial measurements of serum Iron levels hauled, renovated. or restored such as 
provide a means of determJnlng whether or from the pad up, after January 20. 1977. 
not there 1.6 a t rend representing sust.ained "Secretary" means the Secretary of 
suppress of erythropoiesL~. Labor, U.S. Department of Labor, or h is 

Measurement of serum Iron. determlna- or her designee. 
tlon of peroxidase and of alkaline pbospha- "Stage charging" means a procedure 
tase activity In peripheral granulocytes can by which a predetermined volume of coal 
be performed by technical assistants. in each larry car hopper is Introduced 

into an oven such that no more than 
[§1910.1028 added at 43 F .R. two hoppers are discharging slmultane-
5918 , February 10 , 1978 ; ef- ously. 

· 8 "Sequential charging" means a proce-
f ec ti v e March 13, 197 • cor- dure usually automatically timed. by 
rections made at 43 F .R. which a predetermined volume of coal in 
13561 March 31 1978 . J each larry car hopper Is introduced Into 

' ' an oven such that no more than two 

§ 19 10 . 1029 Coke oven <'mis~ion,. 

[CAUTION: 
dard ruled 
word.] 

hoppers commence or finish discharging 
simultaneously although, at some point, 
all hoppers are discharging sin1ultane-

s ect ions of stan-ously. 
l.. nva11.· d ,· see fore- ''Pipeline charging" means any ap

paratus used to Introduce coal Into an 
oven which uses a pipe or duct perma

<a> Scope and application. This sec
tion apphes to the control of employee 
exposure to coke oven emissions, except 
that this section shall.not apply to work
ing conditions with regard to which 
other Federal agencies exercise statu
tory authority to prescribe or enforce 
standards affecting occupatlonRI safety 
and health. 

<b > Definitions. For the purpose of this 
section : "Authorized person" means any 
person specifically authorized by the 
employer whose duties require the pe:-
son to enter a regulated area, or any 
person entering such an area as a desig
nated representative of employees for 
the purpose of exercising the opportu
nity to observe monitoring and measur
ing procedures under paragraph <n > of 
this section. 

"Beehive oven" mea!'ls a coke oven m 
which the products o! carbonization 

other than coke are not recovered, but 
are released into the ambient air. 

"Coke oven" means a retort In whJch 
coke Is produced by the destructive dls
t1llation or carbonization of coal. 

"Coke oven battery'' means a structure 
containing a number of slot-type coke 
ovens. 

"Coke oven emissions" means the ben
zene-soluble fraction of total particulate 
matter present during the destructive 
distillation or carbonization of coal for 
the production of coke. 

1029(a) 

nently mounted onto an oven and 
through which coal Is charged. 

"Green push" means coke which when 
removed from the oven results in emis
sions due to the presence of unvolatlllzed 
coal. 

Cc> Permissible exposure limi t. The 
empJoyer shall assure that no employee 
in the regulated area Is exposed to coke 
oven emissions at concentrations great er 
than 150 micrograms per cubic meter of 
air ( 150 µg/m'>. aver aged over any 8-hour 
period. 

Cd ) Regulated areas. <U The employer 
shall establish regulated areas and shall 
limit access to them to authorized per
sons. 

C2> The employer shall establish the 
following as regulated areas : 

1 i I The coke oven battery including 
topside and its machinery, pushside and 
its machinery, coke side and It.; machin
ery. and the battery ends: the wharf: 
and the screening station; 

<ii> The beehive oven and its machin
ery. 

< e > Exposure monitoring and measure
ment-< 1 > M onitoring program. <I> Each 
employer who has a place of employ
ment where coke oven emissions are pre:;
ent shall monitor employees employed 
in the regulated area to measure their 
exposure to coke oven emissions. 

<ii, The employer shall obtain meas
urements which are representative of 

each employee's exposure to corl' 
emissions over an eight-hour pen0< 
measurements shall determine exp 
without regard to the use of respir 
protection. 

, iii I The employer shall t 11llert 
shif t !for at least seven conllt 
hours I personal samples. lncludit 
least one sample during each ~hil 
each battery and each job cla.•.s1fir 
within the regulated areas lncludh 
least the following job cl~stficat!on 

lal Lldman: 
<bl Tar chaser; 
Cc> Larry car operator; 
(d> Luterman~ 
Ce> Machine operator. coke side: 
C/> Benchman, coke side; 
Cg> Benchman, pusher side; 
<h> Heater; 
10 Quenching car operator: 
<11 Pu.sher machine operator, 
<k l Screening station operator · 
en Wha1 fman; 
<m > Oven patcher: 
<n > Oven repairman; 
Co> Spellman; and 
<p> Maintenance personnel. 
<Iv> The employer shall repeat 

monitoring and measurement,; reQl 
by this paragraph (e) O > at lea.~t e 
three months. 

, 2 1 Redetermination. Whenever l 
has been a production, process. or 
trol change which may result in ne 
additional exposure to coke oven e. 
slons. or whenever the emoloyer has 
other reason to suspect an increas 
employee exposure, the employer E 
repeat the monitoring and measurem 
required by paragraph <e> 1 I I of 
section for those employees affecte< 
such change or increase. 

<3> Employee notification. Cl> The 
pJoyer shall notify each empJoye( 
writing or the exposure measurem, 
which represent that employee's exoo 
within five working days after the 
ceipt of the results of measurements 
quired by paragraphs Ce> (lJ and <e, 
of this section. 

<II> Whenever such results Jndi• 
that the representative employee 
posure exceeds the permissible expo: 
limit, the employer shall. In such no 
cation, Inform each employee of that 
and o! the corrective action being ta 
to reduce exposure to or below the I 
mlsslble exposure :lmlt. 

C4> Accuracy o/ measurement The 1 

ployer shall use a method of monltot 
and measurement which hl\S an accur 
< with a confidence level o! 95..,,, , of 
less than plus or minus 35"'c tor c 
centratlons of coke oven emissi 
greater than or equal to 150 µg,m 

tf> Methods of compliance. The 1 

pJoyer shall control employee exposur 
coke oven emls..~lons by the use of er 
neerlng controls. work practices and r 
plratory protection as follows: 

, 1 l Priority of compliance method 
<n Existing coke oven batteries iai : 
employer shall Institute the engineer 
and work practice controls listed In pa 
graphs ,r, <2>. Cf) 131 and HI 141 of I 
section 1n existing coke oven batterle' 
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'itrllest possible time, but not 111 ter 
Jnnuary 20. 1980, except to the ex

that t!'le employer can establish that 
control,; are not feasible In deter

ng the earliest possible time for ln
l,on of engineering and work prac
('('ntrols the requirement. effective 
1st 27, 1971. to implement feasible 
lnlslr:itlve or engineering controls to 
ire exposures to coal tar pitch vola
. ~hall be considered Wherever the 
nt"erlng and work practice controls 
h can be Instituted are not sufficient 

t•duce employee exposures to or below 
.~rml~c;ible exposure limit, the em-

1er shall nonetheless use them to re
c exposures to the lowest level acblev
• bv these controls and shall supple-
1i "them by the use of respiratory 
t«tion which complies with the re
tments of paragraph <g) of this sec-

' 
'>l The engineering and work prac
C0'ltrols required under paragraphs 
ti. tfl <3> and en <4> of thJs section 
minimum requirements generally 

,llcable to all ex.isUng coke oven bat-

CONTROL 

oulred by paragraph <f> Cl) (11> <a> of 
this section, employee exposures still ex
ceed the permissible exposure limit, the 
employer shall research, develop and im
plement any other engineering and work 
practice controls necessary to reduce ex
posure to or below the permissible ex
posure limit except to the extent that 
the employer can establish that such 
controls are not feasible. Wherever the 
engineering and work practice controls 
which can be instituted are not sufficient 
to reduce employe exposures to or below 
the permissible exposure limit, the em
ployer shall nonetheless use them to re
duce exposures to the lowest level 
achievable by these controls and shall 
supplement them by the use of respira
tory protection which complies with the 
requirements of paragraph <gl of this 
~ectlon 

[§1910.1029(f)(l)(ii)(b) 
added at 42 F.R. 3306, 
January 18, 1977, effec
tive February 17, 1977.] 

es If, after Implementing all con- 1 ls required by paragraphs en c2>, 'ill> Beehive ovens. 1a> The emp oyer 
13, and In 14 l of this section, or shall Institute 
er January 20, 1980, whichever Is engineering and work practice 

I ner, employee exposures still exceed controls on all beehive ovens Pt the ear
• permissible exposure limit, employ- liest possible time to reduce and main

II shall research, develop and imple- taln employee exposures at or below the 
nt any other engineering and work permissible expasure limit, except to the 

11ttlce controls necessary to reduce ex- extent thnt the employer can establish 
•ire lo or below the permissible ex- that such controls are not feasible. In 

mre limit except to the extent that determining the earliest po561ble time for 
- • l employer can establish that such Institution of engineering and work prac-

:ttrols are not feasible. Wherever the tlce controls, the requirement, effective 
• 111neering and work practice controls August 27, 1971, to Implement feasible 

1ich can be Instituted are not sufficient administrative or engineering controls to 
• reduce employee exposures to or below reduce exposures to coal tar pitch vola-
1 e permissible exposure limit the tiles. shall be considered. Wherever the 
• 1ptoye 'shall engineering and work practice controls 
• r which can be Instituted are not sufficient 

>netheless use them to reduce to reduce employee exposures to or below 
PGSures to the lowest level ach!evable the permissible exposure limit, the em-
these controls and shall supplement ployer shall nonetheless use them to re

em by the use of respiratory protec- duce exposures to the lowest level achiev
e >n which complies with the require- able by these controls and shall supple

ents or paragraph <g> of this section. ment them by the use of respiratory 
• 

1 lli New or rehabllitated coke oven protection which complies with the re-
•••· ries <a> The employer qulrements of paragraph <g> of this sec-

• 1all Institute tlon. 
~ best avaliable engineering and work <b> If.after implementing all englneer-
Rtllce controls on all new or rehabUI- Ing and work practice controls required 
led coke oven batteries to reduce and by paragraph cf) cu <ill) <a> of this sec

I alntaln employee exposures at or below tlon, employee exposures still exceed the 
a. I •e Permissible exposure limit. except permissible exposure limit, the employer 

• the extent that the employer can shall research. develop, and Implement 
-• tab!ISh that such controls are not any other engineering and work practice 

a.~lble. Wherever the engineering and controls necessary to reduce exposures 
ork practice controls which can be in- tb or below the permissible exposure Um
ltuted are not sufficient to reduce em- It except to the extent that the employer 
10,ee exposures to or below the per- can establtsh that such controls are not 
•Ls.~tbte exposure limit, the employer feasible. Wherever the engineering and 

· l:\II nonetheless use them to reduce work practice controls which can be ln-
xpo~ures to the lowest level achievable stltuted are not sufficient to reduce em
Y these controls and shall supplement ployee exposures to or below the pennis

' 111 •rm by the use or respiratory protec- ~Ible exposure limit, the employer shall 
100 Which complies with the require- nonetheless use them to reduce exP<>SUres 
1~nls of paragraph lg) of this section. to the lowest level achievable by these 

1 1b> If after. Implementing all the en- c'ontrols and shall supplement them by 
lneertng and Wt>rk practice controls re- the use of respiratory protection which 

ccmplies with the requirements of para-
1raph c gl of this section. 

[§1910 .1029 (f) (l)(iii)(b) 
added at 42 F.R. 3306, 
January 18, 1977, effec
tive February 17, 1977.) 

21 Engineering control.,. c 1> Chqro-
1n9 The employer shall equip and oper
ate existing coke oven batteries with all 
of the following engineering controls to 
control coke oven emissions during 
ch:i rging operations: 

1a1 One of the following methods of 
charging· 

1 /, Stage charging as described in par
agraph If> <31 I> , b I of this section, or. 

c 2 1 Sequential charging as described 
In paragraph Cfl <3> <i> Cb) of this section 
except that paragraph <fl 13> <i> (b1 <J> 
1 ii;> of this section does not apply to se
quential charging. or 

<J> Pipeline charging or other forms 
of enclosed charging In accordance with 
paragraph 1!) c:?1 <II of this section, ex
cept thnt paragraphs <fl<2><1l<b>, (dl, 
<e>. t/> and <h1 of this section do not 
apply; 

lb> Drafting from two or more points 
in the oven being charged, through the 
use of double collector mains, or a fixed 
or moveable jumper pipe system to an
other oven. to effectively remove the gases 
from the oven to the collector mains; 

<c> Aspiration systems designed and 
operated to provide sufficient negative 
pressure and flow volume to effectively 
move the gases evolved during charging 
Into lhe collector mains. Including suf
ficient steam pressure, and steam Jets of 
sufficient diameter; 

<d> Mechanical volumetric controls on 
each Jarry car hopper to provide the 
proper amount of coal to be charged 
through each charging hole so that the 
tunnel head will be sufficient to permit 
the gases to move from the oven into the 
collector mains, 

<e> Devices to facilitate the rapid and 
continuous flow of coal into the oven be
Ing charged, such as stainless steel liners, 
coal vibrators or pnewnatic shells; 

(/ > Individually operated larry car 
drop sleeves and slide gates designed and 
maintained so that the gases are effec
tively removed from the oven Into the 
collector mains; 

Cg) Mechanized gooseneck and stand
pipe cleaners; 

Ch> Air seals on the pusher machine 
leveler bars to control air lnflltr.:ltion 
during charging; and 

Ii> Roof carbon cutters or a compress
ed air system or both on the pusher ma
chine rams to remove roof carbon. 

<II> Coking. The employer shall equip 
and operate existing coke oven batt-crles 
with all of the following engineering con
trols to control coke oven emissions dur
ing coking operations· 

ca> A pressure control system on each 
batten to obtain uniform collector main 
pressure; 
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<b) Ready access to door repair facili
ties capable of prompt and efficient re
pair of doors, door sealing edges and all 
door pJrts; 

<c> An adequate number of spare doors 
available for replacement purposes; 

Cd) Chuck door gaskets to control 
chuck door emissions until such door is 
repaired, or replaced; and 

<e> Heat shields on door machines. 

<3) Work practice controls. <D 
Charging. The employer shall operate 
existing coke oven batteries with all of 
the following work practices to control 
coke oven emissions during the charging 
operation: 

<a> Establishment and implementation 
of a detailed, written inspection and 
cleaning procedure for each battery con
sisting of at least the following elements: 

<J> Prompt and effective repair or re
placement of all engineering controls: 

<2> Inspection and cleaning of goose
necks and standpipes prior to each 
charge to a specified minimum diameter 
sufficient to effectively move the evolved 
gases from the oven to the collector 
mains; 

<J> Inspection !or roof carbon build-up 
prior to each charge and removal of roof 
carbon as necessary to provide an ade
quate gas channel so that the gases are 
effectively moved from the oven into the 
collector mains: 

14) Inspection of the steam aspiration 
system prior to each charge so that suffi
cient pressure and volume Is maintained 
to effectively move the gases from the 
oven to the collector mains; 

CS> Inspection of steam nozzles a.:1d 
liquor sprays prior to each charge and 
cleaning as necessary so that the steam 
nozzles and liquor sprays are clean; 

C6> Inspection of standpipe caps prior 
to each charge and cleaning and luting 
or both as necessary so that the gases are 
effectively moved from the oven to the 
collector n1ains; and 

<7) Inspection of charging holes and 
lids for cracks, warpage and other de
fects prior to each charge and removal 
of carbon to prevent emissions, and 
application of luting material to stand
pipe and charging hole lids where neces
sary to obtain a proper seal. 

<b> Establishment and implementa
tion of a detailed written charging pro
cedure, designed and operated to elim
inate emissions during charging for each 
battery, consisting of at least the follow
Ing elements: 

< 1 > Larry car hoppers filled with coal 
to a predetermined level In accordance 
wltq the mechanical volumetric controls 
required under paragraph <f> <2> en Cd> 
of this section so as to maintain a suffi
cient gas passage In the oven to be 
charged: 

< 2 > The larry car aligned over the 
oven to be charged, so that the drop 
sleeves fit tightly over the charging holes: 
and 

<J> The oven charged In accordance 
with the following sequence of require
ments: 
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Ci> The aspiration system turned on; 
<ii) Coal charged through the outer

most hoppers, either individually or to
gether. depending on the capacity of the 
aspiration system to collect the gases 
Involved; 

c iii, The charging holes used under 
paragraph <f><31<i><b1<3><ii> of this 
sectivn reJidded or otherwise sealed off 
to prevent leakage of coke oven emis
sions; 

Civl If four hoppers are used. the third 
hopper discharged and relidded or other-
wise sealed off to prevent leakage •>f coke 
t>ven emissions; 

Ct.•> The final hopper discharged until 
the gas channel at the top o: the oven 
is blocked and then the chuck door 
opened and the coal leveled: 

c t>i> When the coal from the final hop
per is discharged and the leveling oper
ation complete. the charging hole re
lidded or otherwise sealed off to prevent 
leakage of coke oven emissions: and 

<vii> The aspiration system turned off 
only after the charging holes have been 
closed. 

<c> Establishment and Implementa
tion of a detailed written charging pro
cedure. designed and operated to elimi
nate emissions during charging of each 
pipeline or enclosed charged battery. 

(ii) Coking. The employer shall oper
ate existing coke oven batteries pursuant 
to a detailed written procedure estab
lished and implemented for the control 
of coke oven emissions during coklne-. 
consisting of at least the following 
elements: 

<al Checking oven back pressure con
trols to maintain uniform pressure con
ditions In the collecting main; 

(bl Repair, replacement and adjust
ment of oven doors and chuck doors and 
replacement of door jambs so as to pro
vide a continuous metal-to-metal flt: 

Cc) Cleaning of oven doors, chuck 
doors and door jambs each coking cycle 
so as to provide an effective seal. 

(d l An Inspection system and correc
tive action program to control door emis
sions to the maximum extent po~ible; 
and 

<e> Luting of doors that are sealed by 
luting each coking cycle and relu~ing, 
replacing or adjusting as neceso;ary to 
control leakage. 

1 iii> Pushing. The employer shall op
erate existing coke oven batteries with 
the following work practices to control 

-coke oven emissions during pushing oper
ations: 

<a) Coke and coal spillage quenched 
as soon as practicable and not shoveled 
into a heated oven: and 

<b> A detailed written procedure for 
each battery established and Imple
mented for the control of emissions dur
ing pushing consisting of the following 
elements: 

< 1) Damperlng off the ovens and re
moval of charging hole lids to effectively 
control coke oven emissions during the 
push; 

<21 Heating of the coal charge uni
formly for a sufficient period so as to ob-

tain proper coking tncludmg pre, 
green pushes: 

r 31 Prevention of green pushes 
maximum extent possible: 

< 4) Inspection. adjustment and , 
tlon of heating flue temperatures a 
fective flues at least weekly anc 
any green push, so as to prevent 
pushes; 

,5, Cleaning of heating flues a 
lated equipment to prevent green 1 
at least weekly and after any greer s. 

<iv) Maintenance and repair. T'" 
ployer shall operate existing cok r 
batteries pursuant to a detailed , 
procedure of mair,tenance and rep Ill• 
tablisheo and unplernented for t e-
f 1:ct1ve control of coke oven em 1 
consisting of the following elemer • 

1 a, _Regular inspectio11 of all co I 
111cludmg goosenedQ,, standpipes, 1 id 
PIJJC caps. charging hole lids and ~ 
mgs. Jumper pipe. and air sea I, 
cracks. m1salignmcn~ or oth'!r c 
and prompt implementatwn of the 1 
sary repairs as ;,c,on as possible. 

r bi Maintaining the regulated a 
a neat, orderly condition free of cof 
coke spillage and debris; 

<c1 Regular inspection of the ds 
system, aspiration system and col 
main for cracks or leakage, and Pl 
implementation of Ure necessary re1 ,a, Regular inspection of the he 
system and prompt implementati< o 
the nec~-;ary repairs; 

1 e> Preventlun of miscellaneous 1 
live topside emissions; 

't, Regular insµection and patch1 
oven brick work; 

<g, Maintenance of battery equip 1 
and controls In ~ood 11()rking order 

; h • Maintenance and repair 01 1 
ovt>n doors. chuck doors. rtoor _1:i.ml r u 
:;eals: and 

, 11 Repairs instituted and com 
as soon as po~1ble. including tem1- 1 
repair measures instituted and com, Jed 
whe:-c n-ecessary, includmg but not 
ed to: 

1 I 1 Prevention of miscellaneous 
tive top:;ide emissions: and 

c 2, Chuck door gaskets. which l I 
be Installed prior to the start of the ixl 
coking cycle 

<4> Filtered air. (il The emi: e, 
shall provide positlve-pre.'iS11re. tern a
ture controlled filtered air for larr1 1 
pusher machine, door machine. md 
quench car cabs. 

<ii> The employer shall provide std 
by pulpits on the battery topside. a 11-e 
wharf, and at the screening s~ n, 
equipped with positive-pressure, a• 
perature controlled filtered air. 

<5> Emergencies. Whenever an e r
gency occurs. the next coking cycle If 
not begin until the cause of the e r
gency ls determined and corrected, 'l• 
less the employer can establish th It 
is necessary to Initiate tht next cc II 
cycle in order to determine the c se 
of the emergency. 

<6> Compliance program. <!l l ·h 
employer shall establlc;h and impler tt 
a written program to reduce exp~ ~ 
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~ 1ely by mean:; of the engineei::ing and 
irk practice controls required 1n para-

gineering and work practice cc-ntrols are 
technologically not feasible; or 

<c> In work situations where feasible 
engineering and work practice controls 
are not yet sufficient to reduc~ exposure 
to or below the permissible:· exposure 

1 1ph , f I of this section. 

111\ Toe written program shall in
urte at least the following: 

'I: 11 , A description of each coke oven 
··, >eration by battery, incl·tding work• 

,rre and operating crew, coking time, 
,crating procedures and maintenance 

1 -actices; 

limit: or 

-ttP 11>1 Engineering plans and other 
T: 11dles used to determine the controls 

1r the coke battery; 

Cd ) In emergencies. 
(ii> Notwithstanding any other re

quirement of this section, until J anuary 
20, 1978, the wearing of respirators shall 
be at the discretion of each employee 
where the employee is not in the vicinity 
of visible eml">Sions. 

Ile. c lr1 A report of the technology con
dered in meeting the permissible expo

!';,.. irelimit: 
· • •dl Monitoring data obtained in ac
u. ordance with paragraph <e> of this 
~ r,·tlon, 
' ,el A detailed scl1edule for the imple
lli ientntion of the engineering and work 

1 racl!ce controu; required in paragraph 
r, 1 or this section; 

~ •i!< r.a 
• fl Other relevant information. 

j L'tl lilll If, after implementing all con
cc;;:,1 rots required by paragraphs <0 C2)-<f) 

41 of this section, or after January 20, 
f!!:t1 980, whichever is sooner, or after com-
et'-'< >letlon of a new or rehabilitated battery, 
I•· he permissible exposure limit is still 
~ xceeded, the em ployer 

~u: \hall develop a de~iled 
Ntitten program 

111!111 lnd schedule for the develop-
nent and implementation of any addl-

1d: tonal engineering controls and work 
PracUces necessary to reduce exposure 

1u~1 to or below the permissible exposure 
rdfl limit. 
r Cl! I 1iv) Written plans for such programs 
l ~II be submitted, upon request, to the 

Serretary and the Director, and shall be 
:am• available at the worksite for examination 
,rr .. di and copying by the Secretary, the D1-
oo:~k r~tor, and the authorized employee rep
not l"P.sentatlve. The plans required under 

varagraph <fl <6> of this section shall be 
ttVised and updated at least every six 
months to reflect t he current status ot 
the program. 

17) Training in compliance proce

ct> Selection. (D Where respirators 
are required under this section, the em
ployer shall select, provide and assure the 
use of the appropriate respirator or com
bination of respirators from Table I 
below. 

TABLE I 

R&SPIR~TORY PROTECTION FOR COKE 
OVEN EMISSIONS 

Airborne concen
tration of coke 
oven emissions 

( <J) Any concentra• 
tlon 

(b) Concentratlom 
not greater 
than 1500 
µg/m>. 

Required respirator 

{J) A Type C supplied 
air respirator 
opern ted 1n pres
sure demand or 
other positive 
pressure or con
tinuous flow 
mode; or 

( Z) A powered alr
purl!ylng partic
ulate ftlter res
pirator tor dust 
and mist 

(3) A powered air
purifying partic
ulate niter res
pirator or com
bination chemi
cal cartr1dge and 
partlculate fllter 
respirator !or 
coke oven emis
sions. 

(1) Any particulate 
tilter resplral,Or 
!l'lr dust, ml.it 
and fume, except 
single-use rei;
plrator; or 

( 2) Any particulate 
ftlter respirator 
vr combination 
chemical cnr
trldge and par-

<iii) The employer shall select respira
tors from among those approved for pro
tection agalst duF-t and mist by 
the National Institute for Occupational 
Safety and Health <NIOSH) under the 
provisions of 30 CFR Part 11, except that 
not later than January 20, 19'i9, the em
ployer shali select respirators from 
among those approved by NIOSH for 
protection against coke oven emissions. 

<3> Respirator program. The employer 
shall inst.itute a respiratory protection 
progr .. m in accordance with§ 1910.134 of 
this part. 

<4 > Respirator usage. Cil The employer 
shall assure that the respirator issued to 
the employee exhibits minimum face
piece leakage and that the respirator is 
fitted properly. The employer shall per
form quantitative flt tests annually for 
each employee who uses a non -powered, 
particulate filter respirator. 

<li) The employer shall allow each em
ployee who uses a filter respirator to 
change the filter elements whenever an 
increase in breathing resistance Is de
tected and shall maintain an adequate 
supply of filter elements for this purpose. 

<iii> The employer shall allow em
ployees who wear respirators to wash 
their face and respirator facepiece to pre
vent skin irritation associated with res
pirator use. 

(h) Protective clothing and equip-
11ient-<1 > Provision and use. The em
ployer shall provide and as.sure the use 
of appropriate protective clothing and 
equipment, such as but not limited to: 

(I) Flame resistant jacket and pants; 
(ii) Flame resistant gloves: 
liii) Face shields or vented goggles 

which comply. with § 1910.133 Ca) <2> of 
this part; 

Clv) Insulation from hot surfaces 
for foot wear; 

<v> Safety shoes which comply with 
§ 1910.136 of this part; and 

1 vi> Protective helmets which comply• 
with § 1910.135 of this part. 

<2> Cleaning and replacement. Ci) 
The employer shall provide the protec
tive clothing required by paragraphs Ch) 
c 1) c I> and <ii l of this section in a clean 
and dry condition at least weekly dures. The employer shall incorporate all 

emPIG Written procedures and schedules re
ttlll\JJ QUlred under this paragraph Cf) in the 
ia!Tl'1 Information ticulate filter 

<U> Toe employer shall clean, launder, 
or dispose of protective clothing required 
by paragraphs (h) (1) Cil and (ti> of this 

1tnt. 1 and training program required 
under paragraph <kl of this section and, 

oeslll Where appropriate, post in the regulated 
de.•~ area. . 
r sl.l lg> RespiratOTy protection--<l> Gen-
1~ tral. (1) Where respiratory protection is 

required under this section, the employer 
an flll shall provide and assure the use of res
cvd~ Plrators which comply with the require
~c ments of this paragraph <g>. Compliance 
-cted Wll.h ~e permis.sible exposure limit may 
:h 1 not be achieved by the use of respirators 
xt ,., except.: 
the rl <a> During the tlme period necessary 

lo install or Implement feasible engineer-
111 li1! Ing and work practice controls; or 
criPI~ 'b> In work operations such as maln
eXJ)OilU lenance and repair activity In which en-

respirator !or 
coke oven emis
sions; or 

(3) Any respirator 
listed In pare.
graph (g) (2) (I) 
(a) of this sec
tion. 

< ill Not later than January 20, 1978. 
whenever respirators are required by this 
section for concentrations not greater 
than 1500 µg/m'. the employer shal' pro
vide at the option of each affected em
ployee, either a particulate fllter respi:-a
tor as provided in paragraph Cg) <2) Cl> 
1 b) of this section, or a powered air 
purifying respirator as provided In para
graph <gl <2> <I> <al of this section. 

section. 
<iii> The employer shall repair or re

place the protective clothing and equip
ment as needed to maintain their effec
uveness. 

Ov> The employer shall assure that 
all protective clothing is removed at the 
completion of a work shift only in change 
rooms prescribed in paragraph CD < 1 > of 
this section. 

<v) Toe employer shall ass\lre that 
contaminated protective clothing which 
ls to be cleaned, laundered, or disposed 
of, is placed in a ·rlosable container in 
the change room. 

<vi> The employer shall inform any 
person who cleans or launders protec-
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tlve clothing required by this section, of 
the potentially harmful effects of ex
posure to coke oven emissions. 

< I> /lygiene tacili-ties and practices. 
<l) Change rooms. The employer shall 
provide clean change rooms equipped 
with storage facllltles for street clothes 
and separate storage facilities for pro
tective clothing and equipment when
ever employees are required to wear pro
tective clothing and equipment in accord
ance with paragraph <h> (1) of this sec
tion 

, 21 Showers. Cl) The employer shall 
as5ure that employees working in the 
regulated area shower at the end of the 
work shift. 

Cil) The employer shall provide shower 
facilities In accordance with § 1910.141 
Id) (3) of this Part. 

<3> Lunchrooms. The employer shall 
provide lunchroom fac1litles which have 
a. temperature controlled, positive pres
sure, filtered air supply, and which are 
readily accessible to employees working 
In the regulated area. 

( 4 l Lavatories. Ci> The employer shall 
assure that employees working in the 
regulated area WB.5h their hands and 
face prior to eating. 

<ti) The employer shall provide lava
tory facUltles in accordance with ~ 1910.-
141 <d> <ll and <2> of this Part. 

< 5 > Prohibition of activities in the reQ
ulated area. <i> The employer shall a.,;
sure that in the regulated area, food or 
beverages are not present or consumed, 
smoking products are not present or 
used, and cosmetics are not applied, ex
cept that these activities may be con
ducted In the lunchrooms, change rooms 
and showers rl'Qulred under paragraphs 
Ii l cl>-< I> <3 > of this section. 

Cill Drinking water may be consumed 
in the regulated area. 

Cj> M edical surveillance. <l> Generat 
requirements. (I J Each employer shall 
institute a medical surveillance program 
for all employees who are employed in 
a regulated area at least 30 days per 
year. 

1 ii> This program shall provide each 
employee covered under paragraph , j > 
<1 > < IJ of this section with an opportu
nity for medical examinations In accord
ance with this paragraph CJ>. 

<Iii> The employer shall inform any 
employee who refuses any required medi
cal examJno.tlon or the possible health 
consequences of such refusal and shall 
obtain a signed statement from the em
ployee indicating that the employee un
derstands the risk involved In the refus
al to be examined. 

<iv) The employer shall assure that 
all medical examinations and procedures 
are performed by or under the supervi
sion or a llcensed physician and are pro
vided without cost to the employee. 

<2> Initial examinations. At the time 
or inittal assignment to a regulated area 
or upon the institution of the medical 
surveillance program, the employer shall 
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provide a medical examination for em
ployees covered under paragraph , j l < 1 > 
Ci> of this section including at least the 
following elements: 

<i> A work history and medical history 
which shall Include smoking history and 
the presence and degree or respiratory 
symptoms, such as breathlessness, cough, 
sputum production, and wheezing; 

(iiJ A 14''x17" posterior-anterior chest 
x-ray and International Labour Office 
UICC/Clnclnnati <ILO U/C> rating; 

<ill) Pulmonary function tests includ
ing forced vital capacity (FVC> and 
forced expiratory volume at one second 
<FEV 1.0) with recording of type of 
equipment used; 

<lv) Weight: 
<v> A skin examination; 
<vi> Urinalysis for sugar, albumin: 

and hematuria; 
<vii> A sputum cytology examination: 

and 
(vlil> A urinary cytology exo.minatlon. 
C3 Periodic examination.~. Ci) The em

ployer shall provide the examinations 
specified in paragraphs <j> C2) <i> -<vi> of 
this section at least annually for em
ployees covered under paragraph c J > , I) 

< D of this section. 
<Ii> The employer shall provide the 

examinations specified in paragraphs 
<j> <2> <i>-Cvili) of this section at least 
semi-annually for employees 45 years of 
age or older or with five <5> or more years 
employment In the regulated area. 

<iii> Whenever an employee who Is 45 
years of age or older or with five <5> or 
more years employment in the regulated 
area transfers or is transferred from em
ployment in a regulated area, the em
ployer shall continue to provide the ex
aminations specified In paragraphs CJ> 
c2> <l>-<vliD of this section semi-an-· 
nually, as long as that employee is em
ployed by the same employer or a suc
cessor employer. 

<iv> Whenever an employee has not 
taken the examinations specified In par
agraphs Cj) <3> Cl>-<iti> of this section 
within the six <6> months preceding the 
termination of employment, the employ
er shall provide such examinations to the 
employee upon termination of employ
ment. 

(4) Information provided to the physi
cian. The employer shall provide the fol
lowing Information to the examlnmg 
physician: 

Cl> A copy of this regulation and Its 
App~ndlxes; 

Cli> A description of the affected em
ployee's duties as they relate to the em
ployee's exposure: 

<iii> The employee's exposure level or 
estimated exposure level; 

Clvl A description of any personal pro
tect! ve equipme"\t used or to be used: and 

Cv> Informatlon from previous medi
cal examination.; of the affected employee 

. which Is not readily avo.ilable to the ex
amining physician. 

(5) Physician's written opinion. <D The 
employer shall obtain· a written opinion 
from the examining physician which 
shall include: 

lal The results of the medical , 
nations: 

Cb> The physician·:; opinion 
whether the employee has any d• 
medical conditions which would 
the employee at Increased nsk of 
rial Impairment of the employee's 
from exposure to coke oven eml 

<c> Any recommended limitation 
the employee's exposure to coke 
emissions or upon the use of pro 
clothing or equipment such as n 
tors: and !!QI 

<d>. A statement that the emplo} UII :.:et 
been informed by the physician ~ l 
resuits of the medical examinatlc Si9 
any medical conditions which r .111 
further explanation or treatment. ll0' 

<ii> The employer shall instru ,h 
physician not to reveal in the " n 
opinion specific findings or diagnos n t."T! 
related to occupational exposure. 

<Ill> The employer shall provider r: 
of the written opinion to the affecte n· In 
ployee. -~ 

Ck> Emplovee information and ra I:! 1 

ing-<l > Training program. Ii> Th ~- 1:.1' 
ployer shall Institute a training pre .-n t:l 
for employees who are employed I t. 
regulated area and shall assure l.hei 
ticlpation. · 

(ii) The training program shall b 
vided as of January 27, 1977 for cm v 
ees who are employed in the ret,'li 

. area at that time or at the time < 
itial ~lgnment to a regulated aree 

<iii> The tram1ng program she~ 
provided at le8.5t annually !or all l 

l.a 
Q.",k 
l1tllt 

ployees who a re employed in the 1 1J)i 

lated area, except that training re1 I 
1ng the occupational safety and h• .,. 
hazards associated with exposure to : ' 
oven emissions ancl the purpose. p1 • 
use, and limitations of respiratory 
tectlve device.c; shall be provided at 
quarterly until January 20. 1978. 

Civ1 The training program shnl 
cludl' Informing each employee of. 

Cal The Information contained ir 
substance information sheet for 
oven emissions < Appendix Al ; 

<b> The purpose, proper use. and 
ltations of respiratory protective de f' ~ 
required In accordance with parag h ,, 
< g) of this section: T 

cc> The purpose for and a descrir n ~, 
of the medical survelllance progran 1.. ~ 
quired by paragraph <j > of this se< n ~u 
including Information on the occupat - '!m1 
al safety and health hazards assocl II l 
with exposure to coke oven emlsslor •t.is 

<d > A review of all written proced s l1 A 
and schedules required under parag1 'I ~ 
<f> of this section: and 

<e> A review of this standard. 
<2> Access to training materials. I 

The employer shall make a copy of s 
standard and its appendixes rea Y 
available to all employees who are - t.1 
ploved In the regulated area. ~ 

Cl!> The employer shall provide ~ 
upon request all materials relatln1 > .:_ 
the employee In formation and "'I' 

training program to the Secretary d 1.-:rai 
the Director. ~ 
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1 
,11 Precautionary signs and labels-

1, General. CD The employer may use 
1 allt'ls or signs required by other statutes, 
• e •ulatlons or ordinances In addition to. 
, 1r In combination with, signs and labels 
1 e1ulred by this paragraph. 
1 111 The employer shall assure that no 
, tatement appears on or near any sign 
1 ·equired by this paragraph which con
, radlcts or detracts from tne effects of 
: he required sign. 
, 1m1 The employer shall assure that 

,tgns required by this paragraph are il
uminated and cleaned as necessary so 
hat the legend is readily visible. · 

, !2J Signs. Ci, The employer shall post 
1 1igns in the regulated area bearing the 

egends: 
DANGER 

t CANCER HAZARD 

i\OTBORIZED PERSONNEL ONLY 

NO SMOKING OR EATING 

1111 In addition, not later than Janu-
~ 

- 1:, 20, 1978, the employer shall post 
l ;ign.~ In the areas where the permissible 
e !xposure limit Is exceeded bearing the 
, ,egcnd: 

• 

DANGER 
RESPIRATOR REQUIRED 

< •3> Labels. The employer shall apply 
1 precautionary labels to all containers of 
1 Protective clothing contaminated with 

coke oven emi$Sions bearing the legend: 

el CAUTION 
18 CLOTHING CONTAMINATED WITH COKE 
::r EMISSIONS 
I 00 NOT REMOVE DUST BY BLOWL"lO OR 

:0 SHAKING 

1 
tm> Recordkeeping.-Cl > Exposure 

1 
meiuurements. The employer shall estab
lish and maintain an accurate record 
ol all mea.surements taken to monitor 
employee exposure to coke oven emls
~1ons required in paragraph Ce> of this 
Eection. 

111 This record shall include: 
lal Name, social security number, and 

:k 
lob classification of the employees moni

, tored; 
:?I <bl The date Cs>, number, duration and 

'
1
, results of each of the samples taken, In

cluding a description of the sampling 
: r 

CONTROL 

CD The record shall include: 
Ca) The name, social security number, 

and description of duties of the em
ployee; 

Cb) A copy of the physician's written 
opinion; 

Cc) The signed statement ot any re
fusal to take a medical examination un
der paragraph CJ) Cl> Cit) of this section; 
and 

Cd) Any employee medical complaints 
related to exposure to coke oven emis
sions. 

<il> The employer shall keep, or assure 
that the examining physician keeps, the 
following medical records : 

<a> A copy of the medical examina
tion results including medical and work 
history required under paragraph CJ) <2> 
of this section; 

Cb) A description of the laboratory· 
procedures used and a coPY of any stand
ards or guidelines used to interpret the 
test results; 

<c> The initial x-ray; 
Cd> The x-rays for the most recent 5 

years; 
<e> Any x-ray with a demonstrated 

abnormality and all subsequent x-rays; 
Cf) The initial cytologic examination 

slide and written description; 
<g> The cytologic examination slide 

and written description for the most re
cent 10 yea.rs: and 

ch) AnY cytologic examination slides 
with demonstrated atypia, if such atypfa 
persists for 3 years, and all subsequent 
slides and written descriptions. 

(iii> The employer shall maintain 
medical records required under para
graph <m> <2> of this section for at lea.st 
40 years, or for the duration of employ
ment plus 20 years, whichever is longer. 

<4> Transfer of records. (1) Whenever 
the employer ceases to do business, the 
successor employer shall receive and re
tain all records required to be main
tained by paragraph <m> of this section. 

CU> Whenever the employer ceases •o 
do business and there Is no successor em
ployer to receive and retain the records 
for the prescribed period, these records 
shall be transmitted by registered mall 
to the Dire1,:tor. 

Ciil) At the expiration of the retention 
period for the records required to be 
maintained under paragraphs Cm) Cl) 
and· Cm> C2) of this section, the employer 
shall transmit these records by regis
tered mail to the Director or shall con
tinue to retain such records. 

<n> Observation of monitoring-Cl) 
Employee observation. The employer 
shall provide affected employees or their 
repr'!sentatlves an opportunity to observe 
any measuring or monitoring of em
ployee exposure to coke oven emissions 
conducted pursuant to paragraph <e> of 
this section. 

<2> Observation procedures. Cl> When-
ever observation of the measuring or 
monitoring of employee exposure to 
coke oven emissions requires entry into 
an area where the use of protective 
clothing or equipment is required. the 
ernoloyer shall provide the observer with 
and assure the use of such equipment 
and shall require the observer to com
ply with all other applicable safety and 
health procedures. 

<ii) Without lnterferin~ with the 
measurement, observers shall be en
titled to: 

<a> An explanation of the measure-
ment procedures: 

<b) Observe all steps related to the 
measurement of coke oven emissions 
performed at the place of exposure: and 

(c> Record the results obtai:1ed. 
Col ED~ctive date. This standard shall 

become ctr~ctive January 20, 1977. 

<3> Availability. <15 The employer 
shall make available upan request all 
records required to be maintained by 
paragraph <m> of this section to the 
Secretary and the Director for exami
nation and copying. 

<ti> The employer shall make avail
able upon request records of employee , 
exposure measurements required by 
paragraph <m> Cl) of this section for in
spection and copying to affected employ
ees, and their designated 
representatives. 

<p> Appendixes. The information con
tained in the appendixes to this section 
is not Intended, by itself. to create any 
additional obligations not 1therwise im-
posed or to detract from an~ exlsUng 
obllgatior.. 

APPENDIX A -COKE OVEN E:>11~10:0s Sui:
sTANCE INFORMATION SHEET 

t. SUBSTANCE toENTtFIC.\TIOS , Procedure used to determine representa-
tive employee exposure where applicable; 

1,
1
t, <c> The type of respiratory protective 

-, devices worn, U any: 
--i· <dl A description of the sampling and 

Oil> The employer shall make avail
able upon request. employee medical rec
ords required to be maintained by para
graph (m) <2> of this section to a physi
cian designated by the affected employee 
or former employee. 

A Substance: Coke Oven EmJsslon« 
B. Definition: The benzer;e-soluble fraction 

of t.o~al particulate m'.l.tter present d uring 
the destruCtl\'e dlstlllatllln or carbonl7.atlon 
or coal for the production Cl! coke. t.f 1malytical methods used and evidence of 

~• their accuracy: and 
le> The environmental variables that 

COuld affect the measurement of em
s. 1 Ployee exposure. 
rll:. <U> The employer shall maintain this 
~il record for at lelst 40 years or for the 
1 ell duration of employment plus 20 years. 

Whichever Is longer. 
i C2) Medical !Urveillance. The em
nl Ployer shall establish and maintain an 

accurate record for each employee sub-
1!' Ill Ject to medical surveillance as required 

by paragraph CJ> of this section. 

Clv) The employer shall make avail
able upon request records of employee 
exposure measurements required by 
paragraph Cm> <1> of this section for in
spection and copying to former em
ployees and -their designated representa
tives which indicate the former em
ployees own exp(l6U.reS. 

C. Permissible E.rposure L i,.,lit lSO m!cro
grams per cubic meter or air determined as 
an average over an 8-hour period. 

D. Regulated areas · Only employees au
thorized by your employer should enter a 
regula.ted area. The employer ls 1·equlred to 
designate the following areas as regulated 
areas: the coke oven battery, Including top-

[§ 1910 .1029 (m) (3) (iv) added side and Its maehlnery, pusbslde ,md 1:.s ma-

18 
chlnery. cokeside and its machinerv 

at 42 F. R. 3306, January • and the battery ends: the screening sta~ 
1977 effective February 17, tion; the wharf; and the beehive ovens 
19 7 7 • ] and their machinery. 

1029(p) 
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tt. HEALTH HAZARD DATA 

Exposure to coke oven <'missions Is a ca\li<e 
or lung cancer. and kidney cancer, 
In humans. Although there have not been 
an ex cess number 01 skin cancer cases In 
humans, repeated skin contact with coke 
oven emlSslons should be avoided. 

Ill. PROTECTIVE (:LOTHJNG AND EQ~'JPMENT 

A. Respirator, Respirators will be provided 
by your employer for routine use If vour em
ployer IS In the process or Implementing 
engineering and work practice controls or 
where engineering and work practice con
trols are not fe:l.Slble or Insufficient to 
reduce exposure to or below the PEL. 
You 
must wear respirators tor non-routine activ
ities or m emergency situations where you 
are likely to be exposed to le,·els or coke oven 
emissions In excess or the permissible ex
posure limit. Until January 20, 1978, the rou
Une wearing of respirators Is voluntary. Until 
that .date, If you choose not to wear a resp Ira• 
tor you do not have to do so. You must still 
have your re,plrator with you and you must 
stlll wear It If you are near •visible emissions. 
Since how well your respirator tits your face 
IS very Import.ant. your employer Is required 
to conduct tit tests to make sure the respira
tor seals properly when you wear It. These 
tests are simple and rapid and wlll be ex
plained to you during your training sessions. 

B Protecti ve cloth Ing· Your employer Is 
required to provide. and you must wear. 
approprl&te. clean. protective clothing and 
equipment to protect your body from re• 
peated skin contact with cokeovenemlsslons 
and from the heat generat'!d during the 
coking process. Thi!; clothing should Include 
such Items as Jacket and pants and flame 

· resistant gloves. Protective equipment should 
Include race 11hleld or vented goggles, protec
tive heimets and sRkty shoes. Insulated rrom 
hot surfaces where appropriate 

TV HYCl:ENE FACIJJTlES AND PRACTlCES 

You must not eat. drink, smoke. chew gum 
or tobacco. or apply cosmetics In the regu
ln.ted area. except that drinking water Ls 
permltt.ed. Your employer ls required to 
provide lunchrooms and other areas for these 
purposes. 

Your employer Is required to provide show
ers, wa.,hlng facilities. and change rooms 
1f you work In a regulated area, you must 
wash your face, and hands before eating. 
You must shower at the end of the work 
shift. Do not take used prot.ecttve clothing 
out or the change rooms without your em
ployer·s permission . Your employer Is re
quired to provide for launderlng or cleanlng 
or your protect! ve clothing. 

V. SJCNS AND LABELS 

Your employer Is required to post warning 
signs and labels !or your protection. Signs 
must be posted In regulated areas. The signs 
must warn that a cancer hazard Is present, 
thai only authorized employees may enter 
the ar,,a, and that no smoking or eating Ls 
allowed In regulated area.s where coke oven 
emissions are above the permissible exposure 
limit, the signs should alao wa~n that res
ptr.tors must be worn. 

VJ. MEDICAL EXAIUNAnONS 

xr you work In a regulated area at least 
30 days per year. your employer fl; required 
to provide you with a medical examination 
every year The medical examination must· 
Include a medical history. a chest x-ray; 
pulmonary function test; weight compari
son skin examination; a urinalysis and a 
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urine and sputum cytology exarr for the early 
detection or urinary or lung cancer. The 
cytology exams are only Included In the 
Initial exam Wltll you are either 45 years or 
older or have S or more years employment 
In the regulated areas when the medical 
exams Including these tests are to be given 
every 6 months. The examining physician 
wlll provide a written opinion to your em
ployer containing the results of the medical 
exams. You should also receive a copy or this 
opinion. 

VU. OBSEIIVATION OF MONJTORIHC 

Your employer Is required to monitor your 
exposure to coke oven emissions and you are 
entitled to observe the monitoring procedure. 
You are entitled to receive an explanation of 
the measurement procedure, observe the 
steps taken In the measurement procedure, 
and to record the re.,ults obtained When the 
monitoring procedure Ls taking place In an 
area where respirators or personal protective 
cloth ing and equipment are required to be 
worn, you must also be provided wtth and 
must wear the protective clothing and 
equipment. 

vtn. ACCESS TO RECORDS 

You or your representative are entitled to 
records of your exposur e to coke oven emts
slons upon request to your employer. Your 
medical examination records can be fur
nished to your physician upon request to 
your em ployer. 

rx. TllAlNfNC ANl> EDUCATION 

Addi tional Information on all of these 
Items plus training as to hazanb of coke 
oven emissions and the engineering and work 
practice controls associated wtth your Job 
will also be provided by your employer. 

APPENDIX 8 JNDUSTIUAL HTCrENE AND MJ:DJCAL 
SURTI:fLLANCE OurDELIHgs 

1.. IHOUSTIUAL HTCl:ENE Ct1IDELIN"ES 

A. Sampling (Benzene-Soluble Fraction 
Total Particulate Matter) . 

Samples collected should be full shift < <> t 

B . Analysis. 

1 All er.traction glassware IS cleaned wit 
dlchromtc acid cleaning solution, r insed wtl 
tap water , then dlonl.Zed water, acetont. sr 
allowed to dry completely. The glassware 
rinsed with nanograde benune before us 
TI.oe Teflon cups are cleaned with be111er 
then with acetone. 

2. Pre-weigh the 2 ml T..-n, 
cups to one hundredth or a mlll1&r1m (0 

mg) on a . autobalance AD 
Tare weight or the cups Is about so mg, 

3 Place the silver membrane fllter '" 
glass fiber filter Into a I 5 ml test tube 

4. Extract with S m l or benzene Cor ti 
minutes In an ultrasonic cleaner 

5. Pitter the extract In 15 ml medium gla 
frltted tunnels. 

6 Rinse test tube and filters with two I 
ml aliquots of benzene and niter through u 
frltted glass funnel. 

7 . Collect the extract and two rtnse,i In ' 
10 ml Kontes graduated evaporative con~• 
trator. 

8 . Evaporate down to 1 m l while rln•lng ti 
sides with benzene. 

9. Pipet 0.5 ml Into the Tenon cui:, ar 
evaporate to dryness In a vacuum oven , 
40 • C for 3 hours. 

10 Weigh the Tenon cup and the welgl 
gain Is due to the benzene soluble residue l 
half the Sample. 

11. IIEDICAL StntYEU.LANCE cumgWHES 

A. General. 
The minimum requirements for the med 

cal examlnatJon ror coke oven worke1'11 • 
given 1n paragraph (J) or the stanclard. 

The Initial examination Is to be provided 
an coke oven workers who work at lea 
30 days In the regulated area 
The examtnatlon Includes at 14.. X 17 
posterior-anterior chest x-ray and a n.o,u 
rating to assure some standardization , 
x-ray reading, pulmonary function tes 
(PVC and ~V 1.0), weight, urinalysis. ~k 

examination and a sputum and urlna 
cytologlc examination These tests ,re 1 

Je~st 7-hour) samples. Sampling should serve as the baseline for comparing the en 
be done ustng a personal slmpllng pump with ployee·s future test results Periodic eun 
pul.satlon include all the clements of the Initial uan 

except that the cytologlc tests need t 
performed only on those employee<; who a 
45 years of age or older or who have workr. 
for 5 or more vcars In the reeulated are, 
periodic exams nre to be performed, "-f'm 
l\nnually for this group Instead or nnnu»II 
The e-xamlnatton C<)ntenl~ are mlnlmuln r, 
qulrcments. add!tionl\l te9L~ such u 11\t.er 
nnd oblique x-rays or adclltlonal pulmona, 
function tests mny be pl'rformed ,r derm, 
necessary 

dampe· at a ftow rate or 2 liters per m inute. 
Samples should be collected on 0 .8 rntcrome
ter pore size silver membrane ftlters (37 nun 
diameter) preceded by Gelman glass ftber 
type A-E filters encased ln three-piece 

plastic 
(polystyrene) fteld monitor c:a.saettes. The 
cassette feee cap should be on and the plug 
removed. The rotameter should be checlt.ed 
every hour to ensure that proper ftow rates 
are malntalned. 

A minimum of three full-shttt aamptes 
should be collected for each Job classJftcatlon 
on each battery. at least one from each· 
shift. U dbparate results are obtained for 
particular Job classlftcatlon, sampling sbowd 
be repeated. It ts advisable to sample each 
shift on more than one day to account for 
envlronmental variables (w1nd., precipita
tion, etc.) which may affect sampling. Differ
ences In exposures among dJtl'eren t work 
shifts may Indicate a need to Improve work 
practices on a particular sbUt. Sampling re
sults Crom dltl'eren t shift.a for each Job cl&SSI• 
llcatlon should not be aver1111:ed . Multiple 
samples rrom same shift on each 1>attery 
ma.y be used to cal culate an average 
exposure tor a particular Job classUlcatlon. 

B Pulmonary /1<nrlio1t lc.•t~ 

Pulmonary runctlon tests should be p<'r 
formed In a manr,er which mlnlml,a sub 
Jcct nnd operator bla• There hl\S ~rn ,how 
to l)e ie,un,ng erfcCL!; with regard to the re 
,utls obtaln..-d from certain tf'Sl< surh as f'f;' 
I 0 Best rf!5Ults ran be obtained by multlpl 
trial~ for each subject The best of thrr 
trtl\ls or the av,.rngc of the Inst lhrce of flv 
triat~ may be u,ed In obtnlnln,t relloble rf' 
<ult< The type or l'qulpment 11--ed I mann 
f .icturer. model. etc ) should be rerorded .. 111 
the resul 1.5 as rellablll ty ancl "ccurncy varl~ 
nnd ,uch Information may be Important h 
'he evaluation of test ,c,,utL< Care •houlcl b 
exercised to obtain the be~t po~•lhlc trst 
Ing equipment 
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CONTROL 

quired by this section. As implemented 
::;putum can be rollected by aerosol lnhala- by the procedural regulations in Part 

1905 of this Title, the variance provi-

C Sputum cytology. 

u ,11 during the mrdlt:nl t'Xam or by spon 
t.intous C'arly morning co\1gh o.t home. Spu
tum L~ Induced by transom\ tnh:ilatlon or :i.n 
3erOSOll7.cd .solution or eight per cent (8%) 
,.o,um chlor ide In water A!ter Inhaling as 

It" :i.s three to II ve breaths the subject usu• 
ally yields an adequate sputum ~pecl,mcn A 

minimum or three samples should be C.'.11• 

ltcted by the ~ubJect Ill home. All sputum 
,hould be collected d irectly Into sixty percent 
160%) alcohol 

sions of the Act permit the flexibility 
which contributes to efficient compli
ance with the standard. To a.id in the 
expeditious processing of variance ap
plications, the procedures allow, where 
appropriate, for the grant of Interim 
orders pending a decision on the 
merits of the variance as well as for 
tbe consideration of variances applica
ble to groups of employers. OSHA en
courages interested employers to uti
lize the variance provisions of the Act 
where equally safe and healthful pro
tective means are available. 

<b> Definitions. For the purpose of 
wo,ker:s The 1.ests are to be perrormed every this section: 

Scientific evidence suggests that chest x 
rays and sputum cytology should be used 
~ether as screening tests for I ung cancer In 
high rlsk populations, such as coke oven 

"Assistant Secretary'' means the As
sistant Secretary of Labor for Occupa
tional Safety and Health, U.S. Depart

to t,e complrment.ary, it may be a_dv:mtagcous ment of Labor or designee; 
"Blow down" means the cleaning of 

equipment and surfaces with com
pressed air. 

six months on workers who are 45 years or 
ai;e or older or have worked In l he regulated 
area for 5 or more years Since the tests seem 

lo alternate the test procedures For Instance. 
chest x-rays rould be obtained •n June and 
n~~ember and spaturf\ ·cytologys could be 
obtained In March and September Facilities 
ror providing necessary dlagno~tlc lnvcstlga
llon sh ould be readily available as well as 
rhcsl physicians, imrgcons, radlologlst.s, 
pathologist.s and lmm\mothcrap1sts to pro
vide any necessary treatment services 

§1910 .1029 added at 41 F . R. 

"Cotton dust" means dust present in 
the air during the handling or process
ing of cotton, which may contain a 
mixture of many substances including 
ground up plant matter, fiber, bacte
ria, fungi, soil, pesticides, non-cotton 
plant matter and other contaminants 
which may have accumulated with the 

6 7 84, October 2 2 , 19 7 6, e f- cotton during the growing, harvesting 
ective January 20 1977 cor- and subsequent processing or storage 

' periods. Any dust present during the . 
ected by 42 F,R. 3305-3306, handling and processing of cotton 
anuary 18 1977.] through the weaving or knitting of 

' fabrics, and dust present in other OP-
§ 1910.1043 Cotton dust. erations or manufacturing processes 
[CAUTION: Cotton dust stan- using new or waste cotton fibers or 

.i f d ] cotton fiber by-products from textile 
ard stayed; ~ee orewor · mills are considered cotton dust. 
<a> Scope anct application. (1) This "Director" means the Director of 

section. applies to the control of em- the National Institute for Occupation
Ployee exposure to cotton dust in all al Safety and Health (NIOSH>, U.S. 
workplaces, except as provided in Department of Health, Education, and 
paragra~h <a><2>. Welfare, or designee; 

<2> This section does not apply to: (I> "Lint-free respirable cotton dust" 
The harvesting of cotton; (ii) The gin- means particles of cotton dust of ap
ning of cotton <Exposure to cotton proximately 15 microns or less aerody
dust in cotton .. ginning is covered by namic equivalent diameter; 
§ 1910.1046); (ill) Maritime operations "Vertical elutriator cotton dust sam
covered by 29 CFR Parts 1915. 1916, pler" means a dust sampler which has 
1917, 1918; (iv) The handling or pro- a particle size cut-off at approximately 
cessing of woven or knitted materials; 15 microns aerodynamic equivalent di
and <v> The handll.ng or processing of a.meter when operating at the flow 
Washed cotton. rate or 7.4+0.2 liters per minute; 

(3) This section provides mandatory "Yarn manufacturing" means all 
requirements for the control of em- textile mill operations from opening 
ployee exposure to cotton dust. The to, but not including, slashing and 

, mandatory nature of these require- weaving' 
ments is not intended, however. to dis- "Washed cotton" means cotton 
courage or inhibit the development of which has been thoroughly washed in 

, different, equally effective means of hot water and ls known in the cotton 
Providing the required protection. The textile trade as purified or dyed. 

' Variance provisions of section 6Cd) of Washed cotton does not include 
· the Act, and the implementing regula- steamed. autoclaved cotton or cotton 

tions in Part 1905 of this Title, provide washed solely in solvents. 
a mechanism for employers to obtain 
variances from the provisions or this 
section where the employer has de
veloped alternative procedures which 
are as safe and healthful as those re-

1 

Cc> Pennissible exposure limits. Cl) 
The employer shall assure that no em
ployee who ls exposed to cotton dust 
in yam manufacturing is exposed to 

airborne concentrations of lint-free re
spirable cotton dust greater than 200 
ug/m' mean concentration, averaged 
over an eight-hour period, as meas
ured by a vertical elutrlator or a 
method of equivalent accuracy and 
precision. 

<2> The employer shall assure that 
no employee who Is exposed to cotton 
dust in the textile processes known as 
slashing and weaving is exposed to air
borne concentrations of lint-free respi
rable cotton dust greater than 750 ug/ 
m 3 mean concentration, averaged over 
an eight hour period, as measured by 
a vertical elutriator or a method of 
equivalent accuracy and precision. 

(3> The employer shall assure that 
no employee who is exposed to cotton 
dust <except for exPoSures in yam 
manufacturing and sla.shing imd weav
ing covered by paragraphs <c><l> and 
(c)(2)) Is eXJ)OSed to airborne concen
trations of lint-free respirable cotton 
dust greater than 500 ug/m> mean 
concentration. averaged over an eight
hour period, as measured by a vertical 
elutrtator or a method of equivalent 
accuracy and precision. 

<d> Erpo$Ure monitoring anct mea
$Urement.--<1> General. <O For the 
purposes of this section. employee ex
posure ts that exposure wli.ich would 
occur if the employee were not using " 
respirator. 

<ll> The sampling device to be used 
shall be either the vertical elutrlator 
cotton dust sampler or a method of 
equivalent accuracy and precision. 

<iii> If an alternative lo the vertical 
elutriator cotton dust sampler ls used, 
the employer shall establish equiva
lency by demonstrating that the alter
native sampling devices; 

Ca) collect respirable particulates in 
the same range as the vertical elutrta
tor (approximately 15 microns); 

<b> replicate exposure data in side
by-side field comparisons; and 

(c) are equivalent within an accuracy 
and precision range of plus or minus 
25 percent for 95 percent of the sam
ples over the range of 0.5 to 2 times 
the permissible exposure limit. 

(2) Initial monitoring. Each employ
er who has a place of employment in 
which cotton dust ls present, shall 
conduct monitoring by obtaining mea
surements which· are representative of 
the exposure of all employees to air
borne concentrations of llnt=free respi
rable cotton dust over an eight-hour 
period. The sampling program shall 
include at least one determination 
during each shift for each work area. 

(3) Periodic monitoring. (i) The em
ployer shall repeat the measurements 
required by paragraph <d><2> at least 
every six months. 

<ll> Whenever there bas been a pro
duction, process, or control change 
which may result in new or additional 
exposure to cotton dust, or whenever 
the employer bas any other reason to 
suspect an increase in employee e.xpo. 

l~(d)(3) 
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sure, the employer shall repeat the 
monitoring and measurements re
quired by paragraph (d)(2) for those 
employees affected by the cbangP. er 
increase. 

(4) Employee not'(ficatum. (I) Within 
five work.lng days after the receipt of 
monitoring results, the employer sball 
notify each employee in writing of the 
exposure measurements which repre
sent that employee's expasure. 

<U> Whenever the results lndle&te 
that the employee's exPoSUre exceeds 
the applicable permissible exposure 
llmit specified in paragraph (C), the 
employer shall include in the written 
notice a statement that the permlssl
ble exposure llmJt was exceeded and a 
description of the corrective action 
taken to reduce expasure below the 
pennlsslble exposure llmJt. 

<e> Method& of compliance (1)En¢• 
,.a;ing and work practtce controu. 
The employer shall institute engineer
ing and work practice controls to 
reduce and maintain employee exPO
sure to cotton dust at or below the 
permissible eXPoSUre limit specified in 
paragraph <c>, except to the extent 
that the employer establishes that 
such controls are not feasible. 

<2> Whe.never feasible engineering 
and work practice controls are not suf
ficient to reduce employee exposure to 
or below the permissible exposure 
Um.It, the employer shall nonetheless 
lnstitute these controls to Im.med.lately 
reduce exposure to the lowest feasible 
level. and shall supplement these con
trols with the use of respirators which 
shall comply with the provisions of 
paragraph (f). 

(3) Compli.ance program. Cl> Each 
employer shall establish and imple
ment a written program sufficient to 
reduce eXPoSUreB to 
or below the permissible exposw-e 
llmit solely by means of engineering 
controls and work practices as re
quired by paragraph (e>Cl) of this sec
tion. 

<U> The written program shall In
clude at least the following: 

<a> A description of each operation 
or process resulting in employee expo
sure to cotton dust; 

Cb> Engineering plans and other 
studies used to determine tbe controls 
for each process; 

(c) A report of the technology con
sidered in meeting the permlsslble ex
posure limit; 

Cd> Monitoring data obtained in ac
cordance with paragraph Cd) of this 
section; 

Ce> A detailed schedule for develop. 
ment and implementation of engineer
Ing and work practice control.'\ includ
ing exposure levels projected to be 
achieved by such controls; 

(/) Work practice program; and 
(g) Other relevant tnformatlon. 

104.3(d)(4) 

<ill> The employer's schedule as set 
forth 1n the compliance program, shall 
project completion of the compUance 
program no later than September 4, 
1982. 

(iv) The employer shall complete the 
steps set forth in his program by the 
dates In the schedule. 

Cv) Written programs shall be sub
mitted. upon request, to the Assistant 
Secretary and the Director, and shall 
be available at the worksite for exami
nation and copying by the As.5istant 
Secretary, the Director. and any af. 
fected employee or tbelr designated 
representatives. 

(vi> The wrttten programs required 
under paragraph <e>C3) or this section 
shall be revised and updated at least 
every six months to reflect the current 
status of the program and current · ex
PoSUre levels. 

(4) Mechanical ventilatum. When 
mechanical ventUatlon is used to con
trol exposure, measuremenl,s which 
demonstrate the effectiveness of ·the 
sygtem to control eXPoSUre. such as 
capture velocity, duct velocity, or 
static pressure shall be made at least 
every six months. Measurements or 
the system's effectiveness to control 
exposures shall also be made within 
five days of any change In production. 
process or control which may result 1n 
any increase in airborne concentra
tions or cotton dust. 

co Use of r~raton.-<1> GeneraL 
Where the use of respirators ls re-· 
quired under this section, the employ
er shall provide, at no cost to the em
ployee, and assure the use of resp(ta
tors which comply witb the require
ments or this paragraph en. Respira
tors shall be used in the following cir
cumstances: 

Ci> Owing the time periods neces
sary to install or implement feasible 
engineering controls and work practice 
controls; 

(Ii) During maintenance and repair 
activities in which engineering and 
work practice controls are not feasible; 

Cili> In work situations where feasi
ble engineering and work practice con
trols are not yet sufficient to reduce 
exposure to or below the permisslble 
exposure limit; and 

(Iv) In operations specified under 
paragraph Cg>Cl >. 

<v> Whenever an employee requests 
a respirator. 

(2) Respirator selection. Ci) Where 
respirators are required under this sec
tion, the employer shall select the ap
propriate respirator from Table 1 
below and shall assure that the em
ployee uses the respirator provided. 

Cotton dun 
oonoml.ratlon 

Not creater lhan-

Required respirator 

<lll 5 x t.he 1. A.ny dust resplrat.or. 
applicable lncludln&" llhcle II-"' 
permlsllble 
eJ<POl<Ur"e llmlt. 

<b> 10 x the l. Any du.st respirator. except 
applicable single II-"' or quart.er mut; 
permmlble or 
e" posi.u-e Uml t. 

<c>lOO x the 
applicable 
pennlssible 
Ul)OSUre Umit. 

2. Any supplied air 1UPlral.or: 
or 

3. A.ny Klt-oontaJned 
b~ apparatus. 

1. Rich erncleney partlcula~ 
filter respirator with a full 
fa.cepl-: or 

2. Any supplied air respirator 
with full•faceplece. helmet 
or hood; or 

3. Any self-oont.alned 
breathing apparatus w!UI 
fuU.faceplece. 

<d> Great.a thanlOO l. A powered alr-pur1f,Ylm 
x t.he -llcable respirator With hhrh 
permj.s,sfble efficiency part.iculate fll~r: 
exi,o,sure Umlt. or 

2. A seU-<:ont.alned breat.lllnt 
api,an.tus with a full 
facep1ece operated In 
pressure demantJ or other 
positive pressun, mode; or 

3. A type '"C" supplied air 
respirator operated In 
pressun demand or other 
poslUve pressure mode: or 

4. A combtnaUon respirator 
which Includes a type C 
lllll)Plled•alr respirator with 
a full racepl""" opent.ed In 
pr-essu.re or continuous-now 
mode and an aualllarY sell• 
cont.alned breathing 
apparatus operated In 
pressure demand or other 
poslUve pressure mode. 

CU) The employer shall select respi
rators from those tested and approved 
tor protection against dust by the Na
tional Institute for Occupational 
Safety and Health CNIOSH> under the 
provisions of 30 CFR Part 11. 

Cill) Whenever respirators are re
quired by this section for concentra• 
tlons not greater than 5 x the appllca• 
ble permissible exposure llmJt, the em
ployer shall provide and permit the 
employee to 
use, at the employee's option, single 
use dust respirator ln preference to 
any respirator specified in paragraph 
<a> of Table 1. 

(Iv) Whenever respirators are re
quired by this section for concentra-
tions not greater tbari l00x the appli
cable permissible exPosure llmlt. the 
employer. shall, upon the request of 
the employee, provide a pawered aJr 
purifying respirator with a high effi
ciency particulate filter 1n lieu of the 
respirator specl!led in paragraphs (a). 
(b). or (C) of Table I. 

Cv> Whenever a physician deter
mines that an employee Is unable to 
wear any form of respirator, including 
a power air purifying respirator. the 
employee shall be given the opportunl· 
ty to transfer to another pasitlon 
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rhlch Is available cir which later be
omes available having a dust level at 
r below the PEL. The employer shall 
.ssure than an employee who Is trans
erred due to an inability to wear a 
esplrator suffers no loss. of earnings 
,r other employment rights or bene
lt.s as a result of the transfer. 

Cvi> Until March 4, 1979, the employ
·r shall provide any dust respirator, 
ncludtng single use, to all employees 
xposed to cotton dust, unless the em-
1loyer has conducted the monitoring 
equlred by paragraph <d><2> of this 
ectlon or otherwise has monitored 
,mployee exposure. As soon as moni
or\ng has been conducted, the em-
1loyer shall select the appropriate res
ilrator from Table I. 

<3> Respirator progra1TL The employ
·r shall Institute a respirator program 
n accordance with § 1910.134 <b>, <d>, 
e), and <f> of this part. 

( 4 ) Respira.tor usage. Cl> The employ
·r shall assure that the respirator used 
>Y each employee exhibits minimum 
aceplece leakage and that the respira
.or ls fitted properly. 

CU> The employer shall allow each 
~mployee who uses a filter respirator, 
.o change the filter elements when
ever an increase in breathing resis
:ance ts detected by the employee. The 
employer shall maintain an adequate 
;upply of filter elements for this pur
pose. 

<111) The employer shall allow em
ployees who wear respirators to wash 
their faces and respirator face pieces 
to prevent skin irritation associated 
with respirator use. 

(g) Work practices. Each employer 
shall, regardless of the level of em
ployee exposure, Immediately estab
llsh and lmplement a written program 
of work practices, which shall mini· -
tnize cotton dust exposure for each 
specific Job. Where applicable, the fol
lowing work practices shall be includ
ed In the work practices program: 

Cl> Compressed air '!blow down" 
cleaning shall be prohibited, where al
ternative means are feasible. Wnere 
compressed air "blow down" is done, 
respirators sHall be worn by the em
ployees performing the "blow down", 
and employees In the area whose pres
ence is not required to perform the 
"blow down" shall be required to leave 
the area during this cleaning oper-
ation. 

CONTROL 

waste shall be the method which re
duces exposure to the lowest level fea
sible. 

(5) The employer shall Inspect, clean 
maintain, and repair, all engineering 
control equipment and ventilation sys
tems including power sources, ducts, 
and filtration units of the equipment. 

<h> Medical survei7lan.ce., < 1) Gener
aL <D Each employer who has a place 
of employment in which cotton dust Is 
present shall Institute a program of 
medical surveillance for all employees 
exposed to cotton dust. 

<Ii> The employer shall assure that 
all medical examinations and proce
dures are performed by or under the 
supervision of a licensed physician and 
are provided without cost to the em
ployee. 

<lli> Persons other than licensed 
physicians, who administer the pul
monary function testing required by 
this section shall complete a NIOSH 
approved training course in spiro
metry. 

(2) Initial examinations. The em
ployer shall provide each employee 
who is or may be exposed to cotton 
dust with an opportunity for medical 
surveillance. For new employees this 
examination shall be provided prior to 
initial assignment. The medical sur
veillance shall Include at least the fol
lowing: 

Ci) A medical history; 
(ii) The standardized questionnaire 

contained in App~ndlx B; and 
(ili) A pulmonary function measure

ment, including a determination of 
forced vital capacity <FVC> and forced 
expiratory volume in 1 second <FEV,>, 
and the percentage that the measured 
values of FEV and FVC differ from 
the predicted values, using the stand
ard tables in Appendix C. 

(2) Cleaning of clothing or floors 
With compressed air shall be prohibit
ed. 

These determinations shall be made 
for each employee before the employ
ee enters the workplace on the first 
day of the work week, following at 
least 35 hours after previous exposure 
to cotton dust. The tests ·shall be re
peated during the shift, n9 sooner 
than 4 and no more than 10 hours 
after the beginning of the work shift; 
and, in any event, no more than one 
hour after cessation of exposure. The 
predicted FEV, and FVC for blacks 
shall be multiplied by 0.85 to ·adjust 
for ethnic differences. 
(§i910 .1043(h)(2)(iii) 
amended at 43 F.R. 56893, 
December 5 , 1978 . ] 

to cotton dust which shall include at 
least an update of the medical historY 
and standardized questionnaire (the 
abbreviated questionnaire, App. B-IIl> 
and the pulmonary function 
measurements in paragraph (h)C2). 

(il) Medical surveillance as required 
in paragraph Ch)(3)(i) shall be pro
vided every six months for all employ
ees in the following categories: 

<a> An FEV, of greater than 80 per
cent of the predicted value, 
but with an FEV, 
decrement of .5 pe, a.nt or 200 ml. on a 
first working day; 

Cb) An FEV, of less than 80 percent 
of the predicted value; or 

(c) Where, in the opinion of the PhY· 
slclan, any significant change in ques
tionnaire findings, pulmonary func
tion results, or other diagnostic tests 
has occured. 

CUD An employee whose FEV, is less 
than 60 percent of the predicted value 
shall be referred to a pbyslcian for a 
detailed pulmonary e,camlnatlon. 

(iv> A comparison shall be made be
tween the current el<'amloation results 
and those of previo~ examinations 
and a determination made by the phy-
sician as to whether there has been a 
significant change. 

(4) In.formation pTO'lJid,ed to the ph11· 
aician. The employer shall provide the 
following information to the eYamlo
lng physician: 

(1) A COPY of this regulation and Its 
Appendices; 

<U> A description of the affected em
ployee's duties as they relate to the 

, , 

empl.1>yee's exposure; 
<iii) The employee's exposure level 

or anticipated exposure level; 
(iv> A description of any personal 

protective equipment used or to be 
used; and 

cv> Information from previous medi
cal examinations of the affected em
ployee which ls not readily available 
to the examining physician. 

(5) Physician's written opinion. 
CO The employer shall obtain and 

furnish the employee with a c_ppy of a 
written opinion from the examining 
physician containing the following: 

<a> The results of the medical exami
nation and tests; 

Cb> The physician's opinion as to 
whether the employee has any detect
ed medical conditions which would 
place the employee at increased risk of 
material lmpalrment of the employee's 
health from exposure to cotton dust; <3> Floor sweeping shall be per

formed with a vacuum or with meth· 
ods designed to minimize dispersal of 
dust. 

( 4 ) Cotton and cotton waste shall be 
stacked. sorted, baled, dumped, re
moved or otherwise handled by me
chanical means, except where the em
ployer can show that It is infeasible to 
do so. Where infeasible. the method 
used for handling cotton and cotton 

<Iv> Based upon the questionQalre re
sults, each employee shall be graded 
according to Schilling's byssinosis clas
sification system. 

(3) Periodic examinatwns. (I) The 
employer shall provide annual medical 
surveillance for all employees exposed 

<c> The physician's recommended 
limitations upon the employee's expo
sure to cotton dust or upon the em
ployee's use of respirators including a 
determination of whether an employ
ee can wear a negative pressure respi
rator, and where the employee cannot, 
a determination 
of the employee's ability to wear a 
powered air purifying respirator; and, 

1043(h)(5) 
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<d> A statement that the employee 
has been inlormed by the physician of 
the results of the medical examination 
and any medical conditions which re
quire further examination or treat
ment. 

Cil) The written opinion obtained by 
the employer shall not reveal specific 
findings or diagnoses unrelated to oc
cupational exposure. 

<I> Employee education and training. 
Cl> Training program. (1) The em

ployer sha11 provide a training pro
gram for all employees In an work
places where cotton dust 1s present, 
and shall assure that each employee in 
these workplaces ls informed of the 
following: 

ca) The specific nature of the oper
ations which could result 1n exposure 
to cotton dust at or above the permis
sible exposure limit; 

Cb) The measures, Including work 
practices required by paragraph <g> of 
this section, necessary to protect the 
employee from exposures in excess of 
the permissible exposure limit; 

Cc) The purpose, proper use and limi
tations of respirators required by para
graph (f) of this section; 

Cd) The purpose for and a descrip
tion of the medical surveillance pro
gram required by paragraph Ch) of 
this section and other inlormatlon 
which will aid expased employees in 
understanding the hazards of cotton, 
dust exposure; and 

<e> The contents of this standard 
and Its appendices. 

CU) The training program shall be 
provided prior to 1n1tla1 assignment 
and shall be re
peated at least annually. 

(2) Accu., to training materiah. Cl) 
Each employer shall post a copy of 
this section with its appendices In a 
public location at the workplace, and 
shall, upon request, make copies avail
able to employees. 

(li) The employer shall provide all 
materials relating to the employee 
tralnlng and information program to 
the Assistant Secretary and the Direc-
tor upon request. 

(ill) In addition to the lnfonnatlon 
required by ~aragraph <l><l), the em
ployer shall include as part of the 
tralning program, and shall distribute 
to employees, any materials, pertain
ing to the Occupallonal Safety and 
Health Act, the reguh,tioos issued pur
suant to that Art an I this cotton dust 
standard, which are r• '\de available to 
the emplQyer by tht> Assistant Secre
tary. 

<J> Si{ln$. The employer shall past 
the followtng warning sign in each 
work area where the permLc;sible expo
sute llmlt for cotton dust is exceeded: 

WAINING 

conoN DUST WORK AREA 

Moy CouM Acute or O.loyed lurt9 lnlury 

1043(i)(l) 

(lyHlno1l1) 

RESPIIATOlS 

lEQUllEO 1N THIS AREA 

( k ) Recordlueping. < 1 > Exposure 
measurements. Cl) The employer s hall 
establish and maintain an accurate 
record of all measurements requlred 
by paragraph <d> of this section. 

<11> The recprd shall include: <a> A 
log containing the Items listed in para,. 
graph IV <a> of Appendix A, and the 
dates, number, duration, and results of 
each of the samples taken, including a 
description of the procedure used to 
detennlne representative employee ex
posures; 

(b) The type of protective devices 
worn, if any, and length of time worn; 
and 

<c> The names. social security num
bers, JobclMSi!icatlons. and exposure 
levels of employees whose expasure 
the measurement Is Intended to repre
sent. 

<iii> The employer shall maintain 
this record for at least 20 years. 

<2> Medical surveillance. (i) The em
ployer shall establish and maintain an 
accurate medical record for each em
ployee subject to medicaJ surveillance 
required by paragraph (h) of thl.s sec
tion. 

Cli) The record shall include: 
<a> The name and social security 

number and description of the duties 
of the employee; 

<b> A copy of the medlcal exarnlna
tion results including the medicaJ his
tory, questionnaire responses, results 
of all tests, and the physician's recom
mendation; 

<c) A copy of the physician's written 
oplnion; 

Cd) Any employee medicaJ com
plaints related to exposure to cotton 
dust; 

<e> A copy of this standard and Its 
appendices, except that the employer 
may keep one copy of the standard 
and the appendices for all employees, 
provided that he references the stand
ard and appendices in the medical sur
veillance record of each employee; and 

(J) A copy of the infonnatlon pro
vided to the physician as required by 
paragraph (h)(4) of this section. 

<iii> The employer shall maintain 
this record for at least 20 years. 

<3> AvailabilitJI. Ci) The employer 
shall make all records required to be 
maintained by paragraph <k> of this 
section available to the Assistant Sec
retary and the Director for examina
tion and copying. 

Cli) The employer shaU make em
ployee exposure measurement records 
required by this section available to af
fected employees or their designated 
representatives for examination and 
copying. 

<Iii) The employer shall make all rec-
ords indicatin11: a former employ-

ee's own exposure to cotton dust av-. 
able to the former employee or 1 
designated representative for examJ , 
tlon and copying. 

(Iv> The employer shall make an , 
ployee's medical records required ti t I 
maintained by this section. avail: t 
to the affected employee or for r 
employee or to a physician or othe1 • 
divldual designated by such affet I 
employee or former employees. !011 , 
aminatlon and copying. 

<4> Tranefer of record& (I) Wbent r 
the employer ceases to do busin ~ I 
the suroessor employer shall reo, t 
and retain all records required to t 1 
maintained by paragraph (k) of I 
section. 

<li> Whenever the employer cease., 
do business, and there ts no succe: r 
employer to receive and retain the • 
ords for the prescribed period, th t 
records shall be transmitted to tbe • 
rector. 

(111) At the expiration of the ret · 
tlon period for the records requireo, 
be maintained by this section, the 1 1· 
ployer shall notify the Director • i 
least 3 months prior to the disposal ' I 
such records and shall transmit th 
records to the Director if he requ<,,, 
them within that period. 

<l> Observa.tton of monitoring. ) 
The employer shall provide affeo I 
employees or their designated rer · 
sentatlves an oppartunJty to obse t 
any measuring or monitoring of 1 • 
ployee exposure to cotton dust. c • , 
ducted pursuant to paragraph <d> 1 

this section. D 
<2> Whenever observation of I i t 

measuring or monitoring of emplo) i 
exposure to cotton dust requires en ' 
into an area where the use of perso I 
protective equipment ls required, I i 

employer shall provide the obser · 
with and assure the use of such equ · • 
raeat and shall require the observerr 1 
comply with all other appUca • t 
safety and health procedures. 

<3> Without interfering with 1 • ' 
measurement, observers shall be ex · 
tled to: 

· (I) An explanation of the measu · 
ment procedures; = 

<ll> An oppartunJty to observe 
steps related to the meami.rement · 
airborne concentrations of cotton dt , 
performed at the place of eXJ)OSU 

1 and 
(lll) An oppartunity to record the 

sults obtained. 

<m> Effective d.ate.-(1) Gen.en 
Th.is section ls effective September 
1978, except as otherwise provid 
below. 

(2) Startup data. <I> Initial moniU 
ing. The initial monitoring required I 
paragraph (d)C2) of thJs section sh1 
be completed as soon as Possible b 
no later than March 4, 1979. 

<U> Metlwcu of compliance: enginu 
ing and work practice controla. Tl 

-
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nrtneering and work practice controls 
.i,b !(luired by paragraph <e> of this sec

on shall be implemented no later 
l!:11 1111 September 4, 1982. 

IUU Compliance program. The com-
1111 Uance program required by par&-
1.11 rai,h (e)(3) of this section shall be es• 
Ulil lbllsbed no later than September 4, 
ION 9'19. 
irb (Iv) Respirators. The respirators re-
ede uired by paragraph (f) of this section 
oi II l&ll be provided no later than Octo-

er 4, 1978. Until March 4, 1979, 
~ he provisions of paragraph <t)(2)(vi> 
IJl!I pply. 
!td1 <v> Work practices. The work prac
lD ~ ices required by paragraph (g) of t.his 
r Ila ~lion shall be implemented no later 

nan December 4, 1978. 
sal <vt> Medical surveillance. The 
:-. 1edlcal surveillance required by para
it lfl raph (h) of this section shall be com
ta leted no later than September 4, 
itD 979. 

[ !vi;) Employee ec(ucation and. train• 
~ 11g, The initial education and training 
~~ equired by paragraph (i) of this sec
tlll Ion shall be completed as soon as pos
~ 1 Ible but no later than December 4, 
isal p 9'18. 
lld <n> Append.ices. <I> Appendices B, C, 

1 
.nd D to this section are Incorporated 
.a part of this section and the con
ents of these appendices are manda• 

1g. fl Ory. 
fec/,e CU> Appendix A contains information 
~ •hlch Is not Intended to create any ad· 
llWlf lltlonal obligations not otherwise im· 
,1 ea JO&ed or to detract from any existing 
l er.I 1bUgations. 
(di 

\nol)a: A-Am SAMPLnfG AJII> .ANALYTICAL 
1( lb Pkoea>URES POR l>E'n:RJmm(G CONCENTRA· 
plo)1 t1011s or CO'ITO!f DuST 
, entl L SAMPLDl'G LOCAnOlfS -d. tJ1 The sampling procedures must be de-
~ ;qned so that samples of the actual d~t 
equt 'ODCent.rations an collected accurately and 
rTe' I !QQl!stentlY and reflect the concentrations 
.,_i,1 ,r dust at the place and time of sampling. 
~ iufflclent number of 6-hour i.rea samples ln 

'1th dlatlnct. work area of the plant should 
h ~ >e collected at locations which provide rep
e ell• "5entatlve samples of alr to which the 

Motker ls exposed. In order to avoid filter 
it,11!1'1 l'lerloadlng, sampling time may be short.-

med when sampling In dusty areas. Samples 
rve • _n each work area should be gathered stmul· 
en~ G ;&neously or sequentially during a normal 
I >Peratlng period. The daily time-weighted 
~ lVerage <TWA> exposure of each worker can 
i--· lhen be determined by using the following 

lonnula: 
I.be 11' 

Summation o{ hours spent In each location 
~ Ind tbe dust concentration In that location. 

;bet t Total hours exposed 

rovidll 
A time-weighted average concentration 

CONTROL 

elutrlator. It should operate at a now rate 
of 7.4:0.2 llters/mlnute. 

The samplers should be cleaned prior to 
sampllng. The pumps should be monitored 
during sampling. 

<b> Filter Holder. A three-piece cassette 
constructed of polystyrene designed to hold 
a 37-mm dlamete.r filter should be used. 
Care must be exercised to Insure that an 
adequate seal exists ·between elements of 
the cassette. 

<c> Filers and Support Pads. The mem
brane filters used should be polyvinyl chlo
ride with a 5-um pore size and 37-mm diame
ter. A support pad, commonly called a 
backup pad, should be -used under the filter 
membrane In the field monitor cassette. 

(d) Balance. A balance sensitive to 10 mi
crograms should be used. 

III. INSTRUKE!IT CALIBRATION PROCEDURE 

Samplers shall be calibrated when first re
ceived from the factory, after repair. and 
after receiving any abuse. The samplers 
should be callbrated In the laboratory both 
before they are used In the field and after 
they have been used to collect a large 
number of field samples. The primary 
standard, such as a spirometer or other 
standard calibrating instrumenL5 such as a 
w.et test meter or a large bubble meter or 
dry gas meter. should be used. Instructions 
for calibration with the wet test meter 
follow. If another calibration device is se
lected. equivalent procedures should be 
used: 

<a> Level wet test meter. Check the water 
level which should just touch the callbra• 
tlon point at the left side of the meter. U 
water level Is tow. add water 1-2• F. warmer 
than room temperature ·or till point. Run 
the meter for 30 mlnutes before calibration: 

<b> Place the polyvinyl chloride mem· 
brane filter In the filter cassette: 

<c> Assemble the calibration sampling 
train: 

Cd) Connect the wet test meter to the 
train. 
The pointer on the meter should run clock• 
wise and a pressure drop of not more than 
1.0 Inch of water Indicated. If the pressure 
drop Is greater than 1.0, disconnect and 
check the system: 

<e> Operate the system for ten minutes 
before starting the calibration: 

(0 Check the vacuum gauge on the pump 
to Insure that the pressure drop across the 
orifice exceeds 17 Inches of mercury; 

(g) Record the following on calibration 
data sheets: 

(l) Wet test meter reading, start and 
finish: 

C2) Elapsed time. start and finish (at least 
two minutes); 

<3> Pressure drop at manometer. 
<4> Air temperature; 
(5) Barometric pressure: and 
<6> Limiting orifice number. 

1hould- be computed for each worker and 
~ lll'Operly logged and maintained on file for 
ii~ j rtvlew. 
~ sb111 

Ch> Calculate the now rate and compare 
against the now of 7.4±0.2 liters/ minute. If 
now Is between these limits. perform call• 
bratlon again, average results. and record 
orifice number and now rate. If Oow Is not 
within these limits. discard or modify orifice 
and repeat procedure: 

,te bll U . SAM.PUNG EQUIPMENT 

·r,ttr <a> Sampler. The Instrument selected for' 
~ TIii 111onltoring Is the Lumsden-Lynch vertical 

(I> Record the name of the person per-
forming the calibration. the date. ttrial 
number of the wet test meter. and the 
number of the critical orl(lces being cali
brated. 

IV. SAMPLING PROCEDVRE 
<a> Sampling data sheets should Include a 

log of: 
< 1 > The date of the sample collection: 
<2> The time of sampling; 
<3> The location of the sampler. 
<4) The sampler serial number. 
<5> The cassette number; 
(6) The time of starting and stopping the 

sampling and the duration of sampling; 
<7> The weight of the filter before and 

after sampling; 
(8> The weight of dust collected (corrected 

for controls>: 
(9) The dust concentration measured: 
< 10) Other pertinent Information: and 
( 11 > Name of person taking sample 
(bl Assembly of filter cassette should be 

as follows: 
<l > Loosely assemble 3,piece cassette; 
<2> Number cassette; 
(3) Place absorbant pad In cassette: 
<4> Weigh filter to an accuracy of 10 11g: 
(5) Place filter In cassette: 
<6> Record weight of filter In log, using 

cassette number for Identification: 
<7> Fully assemble cassette. using pressure 

to force parts tightly together. 
<8> Install plugs top and bottom: 
<9> Put shrink band on cassette. covering 

Joint between center and bottom parts of 
cassette; and 

(10) Set cassette aside until shrink band 
dries thoroughly. 

<c> Sampling collection should be per
formed as follows: 

< 1 > Clean lint out of the motor and etu
trlator: 

(2) Install vertical etutrlator in sampling 
locations specified above with inlet 4 ¼ to 
5½ feet from floor (breathing zone height); 

<3> Remove top section of cassette; 
< 4 > Install cassette in ferrule of elutrlator: 
(5) Tape cassette to ferrule with masking 

tape or similar material for air-tight seal; 
<6> Remove bottom plug of cassette and 

attach hose containing critical orifice; 
(7) Start elutrlator pump and check to see 

If gauge reads above 17 In~ of Hg vacuum: 
(8) Record starting time, cassette number, 

and sampler number: 
C9) At end of sampling period stop pump 

and record time; and 
<10) Controls with each batch of samples 

collected. two additional filter cassettes 
should be subjected to exactly the same 
handling as the samples. except that thtY 
are not opened. These control fitters should 
be weighed In the same manner as the 
sample filters. 

Any difference in weight In the control fil• 
ters would Indicate that the procedure for 
handling sample filters may not be ade
quate and should be evaluated to ascertain 
the cause of the difference. whether and 
what necessary corrections must be made. 
and whether additional samples must be rol• 
lt>Cted. 

<d) Shipping. The cassette with samples 
should be collected. along with the appro• 
prlate number of blanks. and :;hipl)('d to the 
analytical laboratory In a suitable container 
to prevent damage in transit. 

<e> Weighing of the sample should be 
achieved as follows: 

Cl) Remove shrink band: 
l2) Remove top and mlddlf> sections of cas• 

sette and botton olu11:: 
<3> Remove filter from c.-a.'ISt'tte and weigh 

to an accuracy of 10 11g: and 

1043(n) 



352 GENERAL INDUSTRY STANDARDS 

C4> Record weight In log against original 
wel11ht 

<fl CaJculatlon of volume or air sampled 
should be determined as follows: 

< 1) From starling and s topping Umes of 
sampling period. determine length of tlme 
ln minutes or sampling period; and 

1043(n) 

<2> Multiply sampllna time In minutes by 
now rate of critical orifice In liters per 
minute and divide by 1000 lo find air quanll 
t\' In cubic meters 

<K> Calculation or Dust Concentrations 
should be made as follows: 

Cl l Substract weight o r clean !Ille~ 
dirty filter and apply control col'TCC'tlc, 
!lJJd actual wel&ht of sample. Record 
weight <in i,&l ln log; and 

<2> Divide mass of sample in ,., b! 
volume in cubic meters to find dU5t oor: 
trat1on in µg / m. Record in log. 

fiT 

II 
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SUBPART Z-OCCUPATIONAL HEALTH AND ENVIRONMENTAL 353 
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APPENDIX B-1 

ffESPIRATORY QUESTIONNAIRE 

IDENTIFICATION DATA 

PLANT _______ __________ SOCIAL SECURITY NO.-----------
DAY MONTH YEAR 

(figures) (last 2 digits) 

NAME--:-:::---~-------------DATE OF INTERVIEW __________ _ 
(Surname} 

--_..,.,,,.,..-...,.,...-.,..-------------DATE OF BIRTH ____________ _ 
(Firtt Names) 

M F 

AOORESS _______________ AGE ____ (8,91 SEX.=::::=:::::;-;:::=::===:::::::;(101 

____________________ RACE CJ CJLJI OTHER 1(111 

INTERVIEWER: 1 2 3 4 5 6 7 8 (12) 

WORK SHIFT: 1st ____ 2nd ____ ~3rd ____ (131 STANDING HEIGHT ____ (14,15) 

PRESENT WORK AREA 
WEIGHT ________ (16, 181 

If working in more than one specified work area, X area where most of the work shift is spent. If "other," but spending 
25% of the work shift in one of the specified work areas, classify in that work area. If carding department employee, check 
area within that department where most of the work shift is spent (if in doubt, check "throughout"I. For work areas such as 
spinning and weaving where many work rooms may be involved, be sure to check the specific work room to which the 
employee is assigned - if he works in more than one work room within a department classify as 7 (alll for that department. 

AT RISK 
(cotton & 

cotton 
blendl 

Control " 
(synthe-

tic & 
wool) 

Ex-Work• 
er (cottont 

WOf'lcroom 
NulTi>ef 

1 

2 

3 

4 

5 

6 

7 
(111) 

8 

9 

(19) (20) (21) 

Open Pick Ara 'f,d 

Cards 

Draw 

Comb 

Rove 

Thru 
Out 

(221 

#2 

(23) (241 (25) (26) (271 (281 (291 (301 

Spin Wind Twist Spool Warp Slash Weave Other 

' 

I 
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Use actual wording of each question. Put X in appropriate square after each question. When in doubt rt(:Ol'd 'No'. 
When no square, circle appropriate answer. 

B. COUGH 
(on getting up)t 

Do you usually cough first thing m the morning? ______________ _ 
(Count a cough with first smoke or on "first going out of doors." 

Yes_No 

Exclude clearing throat or a single cough.) 

Do you usually cough during the day or at night? ______________ _ 
(Ignore an occasional cough.) 

Yes_No 

If 'Yes' to either question (31·32): 

Yes_No Do you cough like this on most days for as much as three months a year? ____ __ _ 

Do you cough on any particular day of the week? Yes-No 

(1) (2) (3) (4) (5) (6) (7) 

If 'Yes': Which day? Mon. Tues. Wed. Thur. Fri. Sat Sun. 

C. PHLEGM or alternative word to suit local custom. 
(on getting up) t 

Do you usually bring up any phlegm from your chest first thing in 

(3t I 

(321 

(331 

(34) 

the morning? (Count phlegm with the first smoke or on "first going 
out of doors." Exclude phlegm from the nose. Count swallowed 
phlegm.J ___________________ _____ _ Yes_ No _ __ f361 

Do you usually bring up any phlegm from your chest during the day or at 
night? (Accept twice or more.) ____________________ Yes_ No ___ (37) 

If 'Yes' to either question (36) or (37): 

Do you bring up phlegm like this on most days for as much as three 
months each year? ________________________ Yes_ No ___ (381 

' If 'Yes' to question (33) or (38): 

(1) D 2 years or less (cough) 
How long have you had this phlegm? 

(Write in number of years (2) D More than 2 years-9 years 

(3) D10-19years 

(4) D 20+ years 

tThMe words are for subjects who work at night 

D. CH EST ILLNESSES 

In the past three years, have you had a period (1) D No 
of (increased) tcough and phlegm lasting for 
3 weeks or more? __________ ,(2) D Yes, only one period 

(3) D Yes, two or more periods 

tfor subjects who usually have phlegm 

During the past 3 years have you had any chest illneu which has kept 
you off work, indoors at home or in bed? (For as long as one week, flu?) 

If 'Yes' to (41): Did you bring up (more) phlegm than usu.I in any 
of these illnesses? 

If 'Yes' to (42): During the past three years have you had: 
Only one such illness with increased phlegm? (1) 

More than one such illness: (21 

D 

D 

Br. Grade 

(39) 

(40) 

Yes_No (41) 

Y,s_No M2t 

'431 

(441 

1043(n) 
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E. TIGHTNESS 

Does your chest ever feel tight or your breathing become difficult? Yes No (45} 

Is your chest tight or your breathing difficult on any particular day 
of the week? (after a week or 10 days away from the mill) Yes No (~6) 

(3) (4) (5) (6) (7) (81 

If 'Yes': Which day? MonA. Wed . Thur. Fri. Sat. Sun. (47) 

(11 (2) 
Sometimes Always 

If 'Yes' Monday: At what time on Monday does your chest 1 D Before entering the mill t4e) 

feel tight or your breathing d ifficult? 
2 0 After entering the mill 

(Ask only if NO to Question (45) 

In the past, has your chest ever been tight or your breathing 
difficult on any particular day of the week? Yes No (49) 

(3) (4) (5) (6) (7) (8) 

It 'Yes': Which day? Mon~- Wed. Thur. Fri. Sat. Sun . (50, 

(1) (2) 
Sometimes Always 

F. BREATHLESSNESS 

If disabled from walking by any condition other than 
heart or lung disease put "X" here and leave 
questions (52-60) unasked . D I 51) 

Are you ever troubled by shortness of breath, when hurrying on the 
level or walking up a slight hill? 

Yes No 152) 

If 'No'. grade is 1. If Yes'. proceed to next question 

Do you get short of breath walking with other people at an 
ordinary pace on the level? 

Yes No '53) 

If 'No'. ~e is 2. If 'Yes'·. proceed to next question 

Do you have to stop for breath when walking at your own pace , 
on the level? 

Yes No (54) 

If 'No', grade is 3. If 'Yes'. proceed to next question 

Are you short of breath on washing or dressing? Yes No I 55) 

It 'No', grade is 4. If 'Yes', grade is S. 
Dyspnea Grd. (56) 

ON MONDAYS: 

Are you ever troubled by shortness of breath', when hurrying on the 
level or walking up a slight hill? 

y~ No (57) 

If 'No•, grade is 1. If 'Yes'. proceed to next question 

Do you get short of breath walking with other people at an ordinary 
pace on the level? · 

Yes No (58) 

If 'No', grade is 2. If 'Yes', proceed to next question 

Do you have to stop for breath when walking at your own 
pace on the level? 

Yes No (59} 

, 
If 'No', grade is 3 . If 'Yes', proceed to next question 

Are you short of breath on washing or dressing? 
Yes No (60) 

If ' No', grade is 4 . If 'Yes', grade is 5 
8 . Grd. (611 
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1043(n) 

G. OTHER ILLNESSES AND ALLERGY HISTORY 

Do you have a hean condition for which you are under a doctor 's care? _ __ Yes ___ No_(621 

Have you ever had asthma? Yes 

If ' Yes' , did it begin: (1 l O Before age 30 

(2) D After age 30 

No (63) 

If ' Yes ' before 30: did you have asthma before ever going to work in 
a textile mill7 _________________________ Yes ___ No_(64) 

Have you ever had hay fever or other allergies (other than above)? Yes No __ (651 

H. TOBACCO SMOKING• 

Do you smoke? 

Record 'Yes' if regular smoker up to one month ago. (Cigarettes, cigar or pipe) _______________________ Yes ___ No, _ __,(66) 

If 'No' to (63). 

Have you ever smoked? (Cigarettes, cigars, pipe. Record 'No' if subject ____ Yes ___ No, __ (67} 
has never smoked as much es on, cigarette a day, Of 1 oz. of tobacco 
a month, for as long as one year.} 

If 'Yes' to (63} or (64} ; what have you smoked and for how many years? 
(Write in specific number of years in the appropriate square) 

(1) (2) (31 (4) (5} (6} (7) (8} (9) 

Years (<5) (5-9) (10-14) (15-19) (20-24) (25-29) (30-34) (35-39) (>40) 

Cigarettes 
Pioe 
Cigars 

If cigarettes, hoN many packs per day? 
(Write in number of cigarettes) 

(1) Dlessthan1/2pack (711 
(2) D 1/2 pack, but less than 1 pack 
(3) D 1 pack, but less than 1-1 /2 packs 
(4) D 1-1/2 PKk• or more 

Number of pack years: __________ (72,73} 

If an ex-smoker (cigarettes, cigar or pipe), how long since you stopped? _____________ (74) 
(Write in number of years) 

(1} D ~1 year 
(2} D 1-4 years 
(3) D 5-9 years 
(4) D 10+ years 

•Have you changed your smoking habiu since last interview? If yes, specify what changes. 

I. OCCUPATIONAL HISTORY•• 

Have you ever worked in: A foundry? (As long as one year) _______ Yes ___ No __ (75) 

Stone or mineral mining, quarrying or processing? 
(As long as one year) __________ Yes ___ No, __ (76) 

Asbestos milling or processing? (Ever) ______ Yes No (77) 

Other dusts, fumes or smoke? If yes, specify: ___ Yes ___ No•--( 78) 
Type of exposure _________________ _ 

Length of exposure _________________ _ 

•• Ask only on first interview. 

At what age did you first go to work in a textile mill? (Write in specific age in appropriate 
square). 

(1) (2) (3) 14) 151 16) 
<20 20-24 25-29 30-34 35-39 40+ 

When you first worked in a textile mill , did you work with (1) D Cotton or cotton blend 

(21 D Synthetic or wool 

(79) 
( 80) 

(68) 
(691 
(701 

• 
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J4entification No. 

t.ocation 

CONTROL 

·AP.PEtlO.lX. B-1 t 

Resp·iratory Questionnait:e 
fo.-

l(on-Textile -Workers for the 
Cotton Industry 

Interviewer Code 

i>ate of Xnterview 
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A. IDENTIFICATION 

1. NAME (Last) (FirstJ (Middle Jn1tial) 3. PHuNE NUMBER 4. -SOCIAL SECl>RITY I 
AREA CODE ( ) (optional see below) 

. NO. 
I 

2. CURRENT ADDRESS (Number, Street, or Rural Route, 5. BIRTHOATE 6. AGE LAST BIRTHDA 
City or Town, County, State, { Mo • , Day , Yr. ) 
Zip Code) 

1. ~EX 

1 CJ Hale 20 Female 
-

8. ETHNIC GROUP OR ANCESTRY 

1. O White, not of Hispanic Origin 
2. O Black, not of Hispanic Origin 
3. O Hispanic 
4. O American Indian or Al as lean Nat iv 
5. O Asian or Pacific Islander 
6. 0 Other: 

,~ STANDING HElGHT 10. WEIGHT 11. WORK SHIFT 

(cm) ,, 1st CJ 2nd 0 3rd CJ 

12. PRESENT WORK AREA 
Please indicate primary assigned work area and percent of ti~e spent at that site. 
other locations, please indicate and note percent of time for each. 

If at 

PRIMARY WORK AREA 

SPECIFIC JOB 

13. APPROPRIATE INDUSTRY 
1 CJ Garnetting 

2 0 Cottonseed Oil Mill 

3 D Cotton Warehouse 

4 O Utilization 

-

5 0 Cotton Classification 

6 0 Cotton GiMing 

lFurnishing your Social Security rwmber is voluntary. Your refusal to provide this number will 
not affect any right, benefit, or privilege to which you would be entitled if you did provide 
your Social Security number. Your Social -Security. number is being requested since it will 
Denn1t use in future detenninations in statistical research studies.) 

1043(n) 
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8. OCCUPATIONAL HISTORY TABLE 

Comp1ete the fo11ow1ng tab,e showing the entfre work hf story of the 1nd1v1dua1 from present to 1nit1a1 
employment. Sporadic, part-time periods of emp1oyment, each of no sign1ffcant duration, .should be grouped 
tf possible. · 

TENURE OF 
AVERAGE NO. HAZARDOUS HEALTH EXPOSURE 

INDUSTRY AND LOCATION 
EMPLOYMENT 

DAYS WORKED ASSOCIATED WITH WORl< 

FROM TO 
SPECIFIC OCCUPATION PER WEEK YES NO lF YES, DESCRIBE 

19 19 - -

I . 

--
, 

' 

. 

' 

.. - ~ • • • 

I 
~ 
b 
§ 
~ 
1-oC 

0 z ~> 
0~ 

~= 
~~ ~.., 
= 
~ 
! 
1-oC 

~ z 
a:: 
~ 
~ 
~ 
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C. STMrfOHS 

Use actual wording of eacb question. Put X tn appropriate square after each question. When 
1n doubt record •No•. 

CClJGH 
1. Go you usually cough ffrst thing fn ~e morning? 

(on getting up)• 
(Count a cough with first SIIIOke or on 
•ttrst going out of doors" . Exclude 
clearing throat or a single cough.) 

2. Do you usually cough durfng the day or at night? 
(Ignore an occasional cough.) 

If YES to either question 1 or 2: 

1 C/ Yes 2 0 No 

1· / I Yes 2 LJ No 

OlS1 --
10. 

11, 

l1 

3. Do you cough like this on nost days for as much as 11 
three months a year? 1 D Yes 2 CJ No 9 CJ HA 

4. Do you cough on any particular day of the week? 1 D Yes 2 c::J No 

Jf YES: 

5. Which day? Mon. Tue. Wed. Thur. Fri . Sat. Sun. 

PHLEGM 

&. Do you usually bring up any phlegm from your 
chest first thing in the morning? (on getting 
up)* (Count phlegm with the first smoke or on 
•ttrst going out of doors. • Exclude phlegm 
fro11 the nose. Count swallowed phlegm.) 

7. Do you usually bring up any phlegm from your 
chest during the day or at night? 
(Accept twice or more.) 

If Y£S to either question 6 or 7: 

8. Do you bring up phlegm I Ike this on most days 
for as 111Uch as three lll)nths each year? 

If YES to question 3 or 8: 

1 O Yes 2 CJ Ho 

1 CJ Yes 2 0 No 

1 r:::::J Yes 2 CJ No 

(1) CJ 2 years or less 9. How long have you had this phlegu? (cough) 
(Wr1te ·1n number of years) 

(2) CJ More than 2 years - 9 years 

(3) t::J 10-19 years 

~. words are for subjects who work at night 
( 4) CJ 20+ years 

1043(n) 
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~EST ILLNESS - (1) CJ Mo 

(2) CJ Yes, only one period 
10. ln the past three yea rs. have you had a 

period of (increased) cough and phlegm 
listing for l weeks or more? 

(3) CJ Yes, t..o or liOI e periods 

for subjects who VS11ally have ,tlleg1: 

11. During the part 3 years have you had any chest 
illness which has kept you off -«>rk, indoors 1 D Yes ·z [::J 11o 
at home or in bed? (For as long as one week, flu?) 

lf YES to 11: 

12. Did you bring up (more) phelg~ than usual 1n any 
of these illnesses? 

1 0 Yes 2 CJ Na 

tf YES to 12: During the pa.st three years have you had: 
ZCJ No 

20 No 
13. Only one such illness with increased phelgm? 

14. tt,re than one such illness: 

TIGHTNESS 

1S. Does your chest ever feel tight or your 
breathing become diff1cult? 

16. ls your chest tight or your breathing d1fficu1t 
on any particular day of the week? (after a 
week or 10 days away from th~ mill) 

(3) · (4) 
17. · lf YES, Which day? Mon. ~ues. Wed. 

(1) (2) 
Soaletime Always 

1 0 Yes 

1 CJ Yes 

Br. Brade __ _ 

1 0 Yes 

l c:J Yes 

(5) 
Tt\ur. 

(6) 
Fri. 

z c:J No 

ZC] No 

(7) (8) 
Sat. Sun. 

18. lf YES Monday: At what time on Monday does your chest 
feel tight or your breathing difficult? 

r::::J Before entering m111 

0 After enterl ng 11i 11 

(ASK ONlY IF NO TO ~ESTlOH 15) 

19. In the past. has your chest ever been tight or 1 CJ Yes 
your breathing difficult on any particular day of 

' 20. 

the ~ek? (3) (4) (5) 
tf YES, Which day? Mon. ~ues. Wed. Thur. 

(1 )- (2) 
Sonleti..es lways 

(6) 
Fri. 

2C] No 

(7) (Sn). 
~t. Su 

• 
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BREATHLESSNESS mu 
.21. If disabled from walking by any condition Cl D, I 

other than heart or lung disease put •x• 
1n the space and leave questions ~22-30) 
unasked. 

22. Are you ever troubled by shortness of breath. 
when hurrying on the level or walking up a 
slight hill? 

lt::] Yes 2.c:J No M, 

If NO. gra'de 1s 1. If YES. proceed to next question !, 

23. Do you get short of breath walking with other 
people at an ordinary pace. on the level? 

l Q Yes 20 No 

If NO, grade 1s 2. If YES. proceed to next question 
WC 

1 r::J Yes tc:J No 
JS, 

24. Do you have .to stop for breath when walking at 
your own pace on the level? 

If NO, grade ts 3. If YES, proceed to next question If 

25. Are you short of breath on washing or dressing? 1 Q Yes 2c:JNo t 

If NO, grade ts 4. If YES, grade ts 5. 

26. Dyspnea Grd. 

OH K>NDAYS: 
If 
~ 
tk 

21 Are you ever troubled by shortness of breath, when · 
20 No hurrying on the level or ~lking up a slight hill? 1 Q Yes 

If NO. grade ts 1. If YES, proceed to next question . 
28. Do you get short of breath wa 1 king wf th other 

_people at an ordinary pace on the level? 
1 CJ Yes 20 No M, 

~. 
If NO, grade ts 2, If YES, proceed to next question ». 

29. Do you have to stop for breath when walking at 1 Q ·Yes 2c:JNo 
your own pace on the level? 11. 

. 
If NO, grade ts 3. If YES, proceed to next question 

30. Are you short of breath on washing or dressing? 1 c::J Yes 20 No 

If NO, grade is 4. If YES. ,grade is 5 It 

31. B. Grd. 43. 

OTHER ILLNESSES ANO ALLERGY HISTORY 

32. Do you have a heart condition for which you are 
under a doctor's care? 

1 Q Yes 2CJNo 

• 

1043(n) 
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OlHER 1LLNESSES ANO ALLERGY HISTORY CONTINUED: 

33. Have you ever had asttna? 

If yes. dtd it begin: (1) Before age 30 C'J 
(2) After age 30 c::J 

34. If yes before 30: did you have asthma before 
ever going to work in a textile mill? 

35. Kave you ever had hay fever or other allergi~s 
(other than abov~)? 

TOBACCO SMOKING 

36. Do you smoke? 
Record Yes if regular smoker~p to one 
IIX)nth ago. (Cigarettes, cigar or pipe) 

If NO to (-33) • 

37. Have you ever smoked? (Cigarettes. cigars. 
pipe. Record NO if subject has never smoked 
as ruch as one cigarette a da,y, or 1 oz . of 
tobacco a U10nth, for as long as one year.) 

If Yes to (33) or (34); what have you SfflOked for how 
111any years? (Write in specific number of years in 
the appropriate square) 

(1) (2l (3\ (4) (5) 

1 CJ Yes 2CJHI 

1 Q Yes 2 c:J tu 

1 c:J Yes 20 Mo 

1 c:J '(es 2 0 No 

1 O Yes 2 CJ No 

(6l (7) ,s, (9\ 

Ytars (<5) (5-9) (10-14) (15-19) (20-24) (25-29) (30-34) (35-39) (>40) 

38. 

39. 

40. 

Ciaarettes 

Pice 

Cioars 

41. If cigarettes, how many packs per day? 
Write in number of cigwettes 

42. Number of pack years: 

c::J Less than 1/2 pack 
O 1/2 pack, but less than l pack 
O 1 pack, but less than 1 1/2 packs 
r:::J l-1/2 packs or more 

· 43. lf an ex-smoker (cigarettes, cigar or pipe), how 
long since you stopped? (Write in number of years.) r::::J 0-1 year 

I 

c:J 1-4 years 
Q S-9 years 
0 lo+ years 

1043(n) 
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OCCUPATlOtlAL HISTORY 

Have you ever worked in: 

44. A foundry? (As long as one year) 

45. Stone or mineral mining, quarrying or 
proeessing? (As long as one year) 

46. Asbestos milling or processing? (Ever) 

47. Cotton or cotton blend mill? (For controls only) 

48. Other dusts. fllnes or· smolte? If yes. specify. 

,T,i,e of exposure __________ _ 

length of exposure ________ _.__ ___ 

1043(n) 

1 CJ Yes 

1 c::J Yes 

1 CJ Yes 

1 r:::J Yes 

1 CJ Yes 

2C/ No 

ZQHo 

20 No 

2 CJ No 

20 No 

u 
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APPENDIX 8-111 

ABBREVIATED RESPIRATORY QUESTIONNAIRE 
~ IDENTIFICATION DATA 

PLANT------------ ----SOCIAL SECURITY NO . .,---,--,....,..------
DA Y MONTH YEAR 

Oituresl UNt 2 digiul 

NAME--:-::~-.,__ _____________ DATE OF INTERVIEW __________ _ 
(Surname) 

----:-::~.,.,...--=-------------DATE OF BIRTH ____________ _ 
CFirat Names) M F 

AOORESS _______________ AGE ____ (8,9) SEX====;-;~====::::::;(10) ____________________ RAceLJLJc:J( OTHER 1(11) 

l~ITERVIEWER: 1 2 3 4 5 6 7 8 (12) 

WORK SHI FT: 1st _____ 2nd ____ ;3rd, _____ (13) STANDING HEIGHT ____ (14,15) 

PRESENT WORK AREA WEIGHT ________ (16, 181 

If working in more than one specifred work 1re1, X area where most of the work shift is spent. If "other," but spending 
25% of the work shift in one of the specified work areas, classify In that work area. If ~rding department employee, check 
area within that department where most of the work shift is spent (if in doubt, check "throughout"). For work 1rus such as 
spinning and weaving where many work rooms may be Involved, be sure to check th~ specific work room to which the 
employee is assigned - if he works in more than one work room within • department clanify as 7 (111) for ~ft.t ~epartment. 

AT RISK 
(cotton & 

cotton 
blend) 

Control 
(synthe-
tic & 
wool) 

Ex-Work• 
er (cotton) 

C191 (201 (21) 
W~lcroom Card 

Number Open Pldt At9e #1 

1 Cards 

2 Draw 

3 Comb 

4 Rove 

5 Ttvu 
Out 

6 

7 
(111) 

8 

9 

(221 C231 (24) 

'#2 Spin Wind 

(25) 

Twist 

(261 (27) (281 (29) CJD) 

1043(n) 
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GENERAL INDUSTRY STANDARDS 

U" actual wording of uc:h question. PU1 X in appropriate square after tech question. When in doubt record 'No'. 
When no square, circle appropriate ans-. 

B. COUGH 
(on getting up) t 

Do vou uaually cough firrt thing in the mornlng7 _______________ Ves_ No ___ (31) 

(Count I cough with first smoke or on "fint going 0111 of doors." 
Exclude clearing throat or• single cough.) 

Do you usually cough during the cby or at night7 ______________ Ves_No ___ (321 
(Ignore 1n oc:casion1I cough.) 

If 'Yes' to either question (31 -321: 

Do you cough like this on most days for as much as three months• year1 _______ Yes_No, ___ (33) 

Do you cough on anv particut.r dav of the week7 Yes_No (3'1 

(1) (2) (3) (4) (5) (6) (7) 

If 'Yes': Which day1 Mon. Tues. Wed. Thur. Fri. Sat Sun. 

C. PHLEGM or altefnative word to suit local custom. 

Do you usually bring up any phlegm from your chest firJt thing in 
(on getting up)t 

the morning7 (Count phlegm with the firrt smoke or on "first going 
out of doors." Exclude phlegm from the nose. Count SW1llowed 

(35) 

phlegm.) _________________________ Yes_No ___ (36) 

Do you usually bring up any phlegm from your chest d Jring the day or at 
night? (Accept twice or more.) _____________________ Yes_No ___ (371 

If 'Yes' to either question (36) or (37): 

Do you bring up phlegm like this on most days for as n,uch as three 
months 11ch year7 ________________________ Yes_ 111,. ___ (38) 

If 'Yes' to qutstion (33) or (38): 

(coughl 
How long have you had this phlegm7 

(Write in number of years 

tThese words art for subjects who work at night 

0. TIGHTNESS 

(11 0 2 yean or less 

(2) 0 Mort than 2 years-9 years 

(3) 0 10.19 years 

(4) 0 20+ years 

Does your chest ever feel t ight or your breathing become d,fficuh? _____ Yes ___ No_ ( J 9) 
Is your chest tight or your breathing d ifficult on anv particular day 

of the week? (lifter a week or 10 d~ys away from the mill) ______ Yes No_ ( 40) 

(3) (4) 
If 'Yes': Which day? Mon. ~uei. Wed 

(1) ~- "'-.. 121 
Sometimes Always 

ISi 
Thur. 

If 'Yes' Monday: At what time on Monday does your chest 
feel tight or your brea th ing difficult? 

(Ask only if NO to Ouestion (45) 

(6) 
Fri. 

(7) 
Sat. 

(8) 
Sun. 

t O Before entering the mill 

2 0 After entering the mill 

In the past, has you, cf:iest eve< been tight or your breathing 
difficult on any part iC1JI¥ day of the week? ___________ Yes ___ No_ 

(3) (4) 
If 'Yes': Which day? Mon. /'-,!ues. Wed. 

(1) / "--. (2) 
Sometimes Alw&VJ 

E, TOBACCO SMOKING 

(51 
Thur. 

(6) 
Fri. 

(7) 
Sat. 

(81 
Sun. 

*Have you changed your smoking habits since last interview? 
If yes, specify what changes. 

( 41 ) 

(42) 

( 4 3) 

(44) 

• 

• 
• I 

' 

I • 
~ 

.. ' ~ I 
I 

~ . 
• • I 
z ' 
C I 

• U, 
J 

1 
J 
< 
l 
! 
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' ~ • 
e 
~ 

~ 
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APPENDIX C - SPIROH.ETRY PREDICTION TABLES FOR NORMAL MALES ANO FEMALES 
flGli TOBI.Ii t. rREDfCTED FYC FOR HALES O(NUDSON. ET Alt IIM FEY RESJ'fP. DIS. 1976. 113. se1., 

HT 17 I~ 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 S3 5S 57 59 61 63 65 
60.0 3.41 3.59 3.75 3.91 3.72 3.66 3.61 3.55 3.49 3.43 3.37 3.32 3,26 3,ZO 3,14 3.ee 3.&3 2,97 2,912.05 2,792.74 2,68 ~.6Z 2.5~ 
io.s 3.s~ 3.66 3.81 3,97 3,ee 3.7s 3.69 3.63 3.57 3,s1 3.46 3, ◄e 3.34 3.20 J.22 3.17 3.11 3.os 2.99 2.93 2.aa 2.e2 2.1, 2.v,, 2.,,1 
61.~ 3.Sr. J.72 3,88 4,&3 3.99 3.83 3,77 3.71 3.66 3,603,543.48 3.42 3.37 3.31 3.25 3.19 3.13 3.08 3.02 2.96 2.90 2.84 2.7~ 2.73 
61.S 3.63 3.iO 3.94 4.18 3.97 3.91 3.85 3.88 3,743.68 3.62 3.S6 3.SI 3.45 3.39 3,333.27 3.22 3.16 3.10 3.04 2.98 2.93 2.87 2.81 
62.0 3.69 3.e5 4.~o 4.16 4.8s 3.99 3.94 3.88 3.82 3.76 3.7o 3.65 3.S9 3.53 3.47 3.41 3.36 3.38 3.24 3.18 3.12 3.87 3.01 2.95 2.09 
62.S 3.76 3.91 4.07 4.22 4.13 4.88 4.82 3.96 3,90 3.84 3.79 3.73 3,67 3.61 3.55 3,503.44 3.30 3.32 3,26 3.21 3.15 3.09 3.03 2.~7 
63.0 3.82 3.97 4.13 4.29 ~.22 4,164.18 4.04 3.99 3.93 3.87 3.01 3.75 3.70 3.64 3.58 3.52 3.46 3.41 3.35 3.29 3.23 3.17 3,IZ 3.06 
63.S 3.03-4.04 4. 19 4.35 4.30 ~.24 4.18 4.13 4.07 4,01 1.~s 3.89 3.84 3.78 3.72 3,663.68 3.55 3.49 3.43 3.37 3.31 3.26 3.20 3,14 
6~.0 3,954.10 4.26 4.41 4.30 4.12 4.27 4.21 4.15 4.0~ •I.~, 3.98 3,92 3.86 3.80 3.74 3,693.63 3.57 3.SJ 3.45 3.40 3.34 3.28 3.22 
64.5 4.01 4.17 4.32 4.48 4.46 4.41 4.35 4.29 4.23 4.17 4.12 4.06 4.80 3.94 3.08 3.83 3.77 3.71 3,653.59 3.54 3.46 3.42 3.36 3.30 
65.0 ~.07 4.23 4.39 4.54 4.S5 4.4~ 4.43 4.37 4.32 4.l6 4.20 4.14 4.00 4.03 3.97 3.91 3,85 3.~9 3.74 3.66 3.62 3.56 3.S~ 3.45 3.39 
65.5 4,l•t 4.29 4.45 4.60 4.63 4.57 4.51 4.46 4.40 4.3<1 •I.ZO 4.22 4.17 4.11 4.05 3.99 3.93 3,883.82 3.76 3.70 3.64 3.59 3.53 3.47 
~6.0 4.20 4.36 4.51 4.67 4.71 4.65 4.68 4.54 4.48 4.4~ 4.36 4.31 4.25 4.19 4.13 4.07 4.02 3.96 3.90 3.84 3.78 3.73 3.67 3.61 3.55 
66.5. 4.2'- 4.4: 4.58 4.73 4.80 4.74 4.68 4.62 4.56 4.51 4.45 4.39 4.33 4.27 ~.22 4.16 4.10 4.04 3.96 3.93 3.87 3.81 3.75 3.69 3.6~ 
67.8 4.33 ,1.48 4.64 4.60 4.80 4.62 4.76 4.78 4.65 4.59 4.53 4.47 4.41 4.36 4.30 4.24 4.18 4.12 4.07 4.01 3.95 3.69 3.83 3.78 3.ii 
67.S 4.39 4.55 4.78 4.86 4.96 4.90 4.84 4.79 4.73 4.67 4.61 4.5S 4.50 4.44 4.38 ~.32 4.26 4.21 4.15 4.09 4.03 3.97 3.~2 3.06 3.66 
b8.e 4.45 4.61 4.77 4.92 5.84 4.98 4.93 4.87 4.81 4.75 4.69 4.64 4.58 4.52 4.4~ 4.40 4.35 4.29 4.23 4.17 4.11 4.06 4.uo 3.94 3.88 
68.5 4.52 <1.67 4.83 4.99 S,13 S.07 5.01 4.95 4.69 4.84 4.78 4.72 4.66 4.60 4.55 4.49 4,434.37 4,314.26 4.20 4.14 4.0G 4.~2 3,97 
69.0 4.~0 4.74 4.89 5.85 5.21 5.15 5.09 5.83 4.98 4.92 4.66 4.80 4.74 4.69 4.63 4.57 4.51 4.45 4.40 4.34 4.28 4.22 4.16 4,11 4.US 
69.S 4.64 4.80 4.96 5.11 5.29 5.23 5.17 ~.12 5,86 S.~0 4.~4 4.88 4.83 4.77 4.71 4,6S 4.59 4,544.46 4.42 4.36 4.30 4.25 4,194.11 
70.0 4.71 4.06 S.02 5.18 5.37 5.32 5.26 5.20 5.14 S.08 5.02 4.97 4.91 4.05 4.79 4.74 4.68 4.62 4.56 4.50 4,444.39 4.33 4.27 4.21 
10.5 4.,7 4.93 s.08 s.24 s.46 5.40 5,3.1 5.28 s.22 5.17 5.11 5.os 4.99 4.93 4.oe 4.82 4.76 4.70 4.64 4.59 4.53 4.47 4.<11 '1.35 4.3<' 
71.0 ~. 33 4.99 5.15 5,38 S.54 S.48 5.42 5.36 5.31 5.25 5.19 5.13 5.07 5.02 4.96 4.90 4.84 4.78 4.73 4.67 4.61 4.55 4.49 4.•14 4.38 
71.S 4.90 5.05 S.21 5.37 5.62 5.56 5.58 S.45 5.39 5.33 5.27 5.21 5.16 5.10 5.84 4.96 4.92 4.87 4.81 4.75 4.69 4.63 4.58 4.52 4.46 
72.0 4.96 5.12 5.27 S.43 5.70 5.6S 5.59 5.53 5,47 5.41 5.36 5.30 5.2•1 S. t6 5. 12 S,07 5,&I 4,95 4.89 4.83 4.78 4.72 4.(.4> 4.61) 4.54 
72.5 5.03 5.18 5.34 5.49 5,795.73 5.67 5,615.55 5.50 5.44 5.38 5.32 5.26 5.21 5.15 5.09 5.03 4.97 4,924.86 4.80 4.,4 ·1.G8 '1.63 
73.0 5 .09 5.24 S.40 5.56 S.87 5,81 S.75 5,695,645.56 5.52 5.46 5.40 5.35 5 . 29 5.23 5.17 5.11 5.06 5.00 4.94 4.88 4.62 4.,r •l.71 
73.S 5.15 5.31 ~.46 5.62 5.95 5.89 5.83 5.78 5.72 5.66 s.~o ~-~4 5_4q 5.43 5.37 S.31 5.25 5.20 5.14 5.08 5.02 4.96 4.91 4.05 4.79 
74.~ 5.22 5 . 37 5.53 5,68 6,03 5.98 5,92 5.86 S.80 5.74 5.69 S.63 5.57 5.51 5.45 5.40 5.34 5.28 5.22 S,16 5.11 S.OS 4.99 '1.93 4.07 
74.S 5,28 S.44 5.59 S.7S 6,126.06 6.80 S.94 5,885.63 5.77 5.71 5,6S S.59 5.54 5.48 5.42 5,365.38 5.25 5,195.13 5.07 5.0 1 4.~6 
75 .0 5.3•1 5.5•) 5.6S S.81 6.28 6.14 6,08 6.02 5.97 5.91 5.85 5.79 5.73 5.68 5.62 5.56 5.58 5.44 5.39 5.33 S,27 5.21 5.15 5.10 S,04 
75.S S,41 5.56 5.72 5.87 6.26 6.22 6.17 6,116.05 5.99 5.93 5.08 5.82 5.76 S.78 5.64 5,59 5.53 5.47 5.41 S.35 S,30 5,l<I 5.18 5.12 
76.0 5.47 S.63 S.76 5.94 6.36 6.31 6.25 6.19 6.13 6.87 6.02 5.96 5.90 S.84 5.78 5.73 5.67 5.61 5.55 5.49 5.44 5.30 5.32 5.26 5.20 
76.5 5.53 5.69 5,856.00 6,456.39 6.33 6.27 6.21 6.16 6.10 6.04 S.90 5,925.87 5.81 5.75 5.69 5.63 5.58 5.52 5.46 5.4~ 5.34 5.29 
77.0 S.~~ 5.,5 5.91 6,066.53 6.47 6.41 6.35 6.30 6.24 6.16 6.12 6.06 ~.01 5,955.69 S.83 5.77 S.72 5,665.60 5.54 S.48 5.43 S,37 
77.5 S.66 5.02 5.97 6.13 6,61 6.SS 6,506.44 6.30 6.32 6.26 6.21 6.1~ 6.09 6.03 5,97 S.92 5,86 S.80 5.74 5.68 S.63 5.57 5.51 S.45 
78.0 5.72 5.00 6.04 6.19 6,696. 64 6.58 6.52 6.46 6.40 6.33 6.29 6.23 6.17 6,116.06 6.08 5.94 5.68 5.82 5.77 5.71 5.65 5.59 S.S3 
16.5 5.79 5.?4 6.10 6.26 6.78 6.72 6.66 6.68 6.54 6.49 6.43 6.37 6.31 6.25 6.20 6.14 6.08 6.02 5.96 S.91 5.85 S.79 S.73 5,67 S.62 
79.0 5.~5 6.~I 6.16 6.32 6.66 6.80 6.74 6.68 6.63 6.57 6.51 6.45 6.39 6.34 6.28 ~.22 6.16 6.1& 6,055.99 5.93 S.67 5.61 5.76 S.79 
79.5 S.9 1 6.07 6.23 6.38 6.94 6.86 6.83 6,776.71 _6.6S 6.59 6.54 6.48 6.42 6.36 6.30 6.25 6.19 6.13 6.07 6.01 5,96 5.~0 S.84 5.76 
80.0 5,936.13 6.29 6.45 7.02 6.97 6.91 6.85 6.79 6.73 6.66 6.62 6.56 6.50 6.44 6.39 6.33 6.27 6.21 6.15 6.10 6.04 5.90 S.9Z 5.86 
80.5 6,n4 6.20 6.35 6.51 7.11 7,8S 6.99 6.93 6.67 6.62 6.76 6.70 6.64 &.56 6.53 6.47 6,416.35 6.29 6,246. 16 6,126.06 6.00 5,95 
BI.O 6.10 6.26 6.42 6.57 7.19 7.13 7.07 7.82 6.96 6.9•) 6.H4 6.78 6.73 6.67 6.61 6.55 6.49 6.44 6.38 6.32 6.26 6.20 6.15 6.09 6.03 
81.5 6.17 6.32 6.48 6.64 7.27 7.21 7.16 7.10 7.~4 6.96 6.9: 6.87 6.61 6.75 6.69 6.63 6.58 6.52 6.46 6.40 6.34 6.29 6.23 6.17 6.11 
82.0 6 . 21 6.39 6.54 6.70 7.35 7.38 7.24 7.18 7.1 2 7.86 7.01 6.95 6.89 'f..63 6.77 6.72 6.66 6.60 6.54 6.48 6.43 6.37 6.31 6.25 6.19 
62.5 6.30 ~.45 6.61 6.76 7.44 7.36 7.32 7.26 7.20 7.15 ~.A9 7.A3 6.?7 G.91 6.66 6.80 6.74 6.68 6.62 6.57 6.51 6.4S 6.39 6.33 6.28 
83.0 6, ;r, 6.51 6.67 6.83 7.52 7.46 7.40 7.35 7.29 7.23 7. 17 7.11 7. 1,6 7.00 6.94 6.86 6.82 6.77 6.71 6.65 6.59 6.53 6."18 6.42 6.36 
83.5 6.42 ~.58 6.73 6.89 7.60 7.54 7,497.43 7.37 7.31 7.25 7.20 7.14 7.06 7.02 6.96 6.91 6.85 6,796.73 6.67 6.62 6.56 6.SO 6.44 
84.0 6.,1? i . 64 6.80 6.95 7.68 7.63 7.57 7.51 7.45 7.39 7.34 7.20 7.22 7.16 7.10 7.85 6.99 6,936.87 6.81 6.76 6.70 6.64 6.58 6.52 
84.S 6.~5 6.71 6.66 7.02 7.77 7.71 7.6S 7.59 7.53 7.48 7.-V. 7,367.30 7.24 7.J9 7.13 7.87 7.81 6.95 6.90 6.84 6.76 6.72 6,666.61 
85.0 6.61 6.77 6.92 7.88 7.65 7.79 7.73 7.68 7,627.56 7.50 7.44 7,397.33 7.27 7.21 7.15 7.10 7,046.98 6.92 6.86 6.01 6.75 6.69 
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~ = - R'iI! TRDLE 2. PREDICTED FEVJ F(•P MHLF.S CIIIUDSOtl. I!T I\L, flM PEV RESP JR DJS. 1976. 113. !:07,) 
IIT 17 · 19 21 23 25 27 29 31 33 35 37 39 41 •t3 45 47 4? 51 53 55 57 59 6 1 63 C.S 1

60.0 2.97 3.06 3.15 3.24 1.o5 2,99 2.94 2.88 2.83 2.i"f:l 2.;';;; 2,&7 2,61 2.SG 2,51 2,4'3 2,40 2,34 2,29 2.7.,1 2, 18 2, 13 2,07 z.,,z J,'J7 
60.s a.01 J.12 J.21 3.30 J.11 J.06 J.oo 2,932.90 2,04 z. r , 2.ra i.Go 2.Gl :.5? 2.sz z.~6 z,41 2.~~ z.3~ 2.2, 2. 19 2. 14 z.~, 2.1,J 
61.0 1.00 3.17 1.26 3,3s J.1e J. 12 3.er 3.02 2.96 2,91 2.0• 2.00 2.1s 2.69 2.64 2.s8 z.~3 2.40 2.~2 2.37 2.31 2.2, 2.21 2. ,, 2.10 
61.5 3.1•1 3.23 3.32 3,413.24 3,193.14 3.06 3.03 2. ~7 2.92 2.67 2.8 1 2.76 2.70 2.65 2.60 2.54 2.49 2.43 2.38 2.33 2.2i" 2.22 2.16 
62.0 3.20 3.29 3.38 3.47 3.31 3.26 3,203.15 3.09 3.04 2.99 2.93 Z.08 2.62 2.,7 2.i"2 2.66 2.61 Z.SS 2.50 2.4S 2.39 2.34 2.28 2.23 
62.S 3.26 3.3S 3.44 3.53 3.38 3.32 3.27 3.22 3.16 3, II 3.~S 3.00 2.9S 2.69 2.84 2.78 2.73 2.68 2.62 2,572.51 2.46 2.41 2.35 2.30 
63.1 3.32 3.41 3.50 3.59 3,443.39 3.34 3.23 3.23 3.17 1.12 3.&7 3.01 2.96 2.90 2.85 2.80 2.74 2.69 2.63 2.58 2.53 2.47 ~.4Z 2.36 
63.5 3.38,3.47 3.56 3.6S 3.51 3.46 3,403.35 3.29 3.24 3.19 3.13 3.08 3.02 2.97 2,922.66 2.81 2,J5 2.70 2,65 2.59 2.54 2.46 2.43 

' 6q,0 3, •13 3.52 3.61 3.70 3.58 3.52 3.47 3.41 3.36 3.31 3.25 3.Ze 3.!~ 3.e~ 3.04 2.98 Z.93 2.87 2.62 2.77 2.71 2.66 Z.60 2.55 2.SO 
e,4,5· 3.49 3.SO 3.67 3.76 3.64 3.59 3.53 3.48 3.43 3.37 3.32 3,263.21 3.16 3,103.05 2.99 2.94 2.69 2.63 2,78 2.72 2.67 2.62 2.56 
6S .O 3.55 3.64 3.73 3.82 3.71 3.65 3.6~ 3.SS 3.49 3~44 3.38 3.33 3.28 3.22 3.17 3.11 3,063.01 2.95 2.90 2.84 2.79 2.74 2.68 2.63 
6S.S 3.61 3.70 3.79 3.66 3.77 3.72 3.67 3.61 3.56 3.50 3.4S 3.40 3.34 3.29 3.23 3.10 3.13 3.07 3.02 2.96 2.91 2.86 2,802.75 2.69 
66.0 3.67 3.76 3.85 3.94 3.84 3.79 3.73 3.6~ 3.62 3.57 3.52 3.46 3.41 3.35 3.30 3.25 3.19 3.14 3.06 3.03 2.98 2.92 2.07 2.01 2.76 
66.5 3.73 3.62 ~.91 4.00 3.91 3.85 3.60 3.74 3.69 3.64 3.58 3.S3 3.47 3.42 3.37 3.31 3.26 3.20 3.15 3.10 3.04 2,99 2.~3 2.88 2.83 
67.0 3.7~ 3.68 3.97 4.06 3.97 3.92 3.86 3,81 3.7G 3.70 3.65 3.59 3.54 3.49 3.43 3.38 3.32 3.27 3.22 3.16 3.11 3.05 3.00 2.95 2.09 
67.5 3.64 3.93 4.02 4.11 4.04 3.98 3,933.86 3.82 3.77 3.71 3.46 3,613.55 3.50 3.44 3.39 3.34 3.28 3.23 3.17 3. 12 3.07 3.01 2.96 
66.0 3.90 3.99 4.88 4.17 4.18 4 .05 4.00 3.94 3.69 3.8J 3.78 3.73 3.67 3.62 3.S, 3.51 3.46 3.40 3.35 3.29 3.24 3. 19 3. 13 3.06 3.02 
68.5 3.96 4.0S 4.14 4.23 4.17 4.12 4.06 4.01 3.9S 3.9~ 3.65 3.79 3.74 3.68 3.63 3.58 3.52 3.47 3.41 3.36 3.31 3,25 3.20 3.14 3.09 
69.0 4.0~ 4.11 4.20 4.29 4.24 4.16 4.13 4.07 4.02 3.97 3.91 3.86 3.8u 3.75 3.70 3.64 3.59 3.53 3.48 3.43 3.37 3.32 3.26 3.21 3.16 
69.S 4.~0 4.17 4.26 4.35 4.30 4.25 4.19 4.14 4.09 4.03 3.96 3.92 3.87 3.62 3.76 3.71 3.65 3.60 3.55 3.49.3.44 3.38 3,33 3.28 3.22 
70.•) 4.14 4.23 4.32 4.41 4.37 4.31 4.26 4.21 4.15 4.18 4.04 3.99 3.94 3.88 3.83 3.77 3.72 3.67 3,61 3.56 3.50 3.45 3.40 3.34 3.29 
70.5 4.19 4.28 4.37 4.46 4.43 4.38 4.33 4.27 4.22 4 . 16 4.11 4.06 4.00 3.95 3.69 3.84 3.79 3.73 3.68 3.62 3.57 3.52 3.46 3.41 3.35 
71.0 4.25 4.34 4,434.52 4.50 4.4s 4.39 4.34 4.26 4.23 4.18 4.12 4.07 4.01 3.96 3.91 3.&s 3.80 3.q4 3.69 3.64 3.58 3.53 3.47 3.42 
71.S 4.31 4.40 4.49 4.58 4.57 4.51 4.46 4.40 4.35 4.30 4.24 4.19 4.13 4.06 4.03 3.97 3.92 3.86 3.81 3,763.70 3,6S 3.59 3.54 3.49 
72.0 4.37 4.46 4.55 4.64 4.63 4.58 4.52 4.47 4.42 4.36 4.31 4.25 4.20 4.15 4.09 4.04 3.98 3.93 3.88 3.82 3.77 3.71 3,66 3.61 3.55 
72.5 4.43 4.52 4 .61 4.70 4.70 4.64 4.59 4.54 4.46 4.43 4.37 4.32 4.27 4.21 4.16 4.10 4.05 4,08 3.94 3.89 3.83 3.78 3.73 3.67 3,t2 
73 .0 4.49 4.58 4.67 4.76 4.76 4,714.66 4.60 4.55 4.49 4.44 4.39 4.33 4.28 4.22 4.17 4.12 4.06 .4.0 1 3.95 3.98 3.8S 3.79 3.74 3.68 
73.5 4.54 •l.63 ~.72 4.81 4.63 4.78 4,72 4.67 4.61 4.56 4.51 4.~5 q,4~ 4.~4 4,L9 4.24 4,184.13 4.07 4.02 3.97 3.91 3.86 3.80 3.75 
74.0 4.60 4.69·4.78 4.67 4.90 4.84 4.79 4.73 4.68 4.63 4.57 4.52 4.46 4.41 4.36 4.30 4.25 4.19 4.14 4.09 4.03 3.98 3.~•Z 3.67 3.02 
74 .S 4.66 4.7S 4.64 4.93 4.96 4.91 4.85 4.80 4.75 4.69 4.64 4.58 4.53 4.48 4.42 4.37 4.31 4.26 4.21 4.15 4.10 4.04 3.99 3.94 3.~8 
75.0 4,72 4.61 4.90 4.99 S.03 4.97 4.92 4.67 4.81 4.76 4.70 4.4S 4.60 4.54 4.49 4.43 4.38 4.33 4.27 4.22 4.16 4,11 4.~6 4.00 3.95 
75.5 4 .7a 4.07 4.96 s.0s 5.09 s.04 4 .99 4.93 4.88 4.82 4.77 4.72 4,664.61 4.ss 4.so 4.45 4.39 4.34 4.28 4.23 4. 18 4.12 4.07 4.01 
76.0 4.84 4.93 s.02 5.11 5.16 S.ll 5.05 5.00 4.94 4.89 4.64 4.78 4.73 4.6, 4.62 4.57 4.51 4.46 4.40 4.35 4.30 4.24 4. 19 4,IJ 4.08 
76.5 4.90 4.99 5.08 5.17 5,23 5.17 S,12 S.06 S.01 4.96 4.90 4.05 4.79 4.74 4.69 4.63 4.58 4.52 4.47 4.42 4.36 4.31 4.25 4.20 4.15 
77.0 4.95 S.04 5,135.22 5.29 5.24 5.18 5.13 5.08 5.0Z 4.97 4.91 4.86 4.61 4.75 4.70 4.64 4.59 4.54 4.48 4.43 4.37 4.32 4.~7 4.21 
77.S 5.~J S.10 5.19 5.28 5.36 5.30 5.25 5.20 S.14 5.09 5.03 4.98 4.93 4.67 4.62 4.76 4.71 4,664.60 4.55 4.~9 4.44 4.39 4.33 4.26 
76.0 5.07 S.IG 5.25 5.34 S.42 5.37 S.32 S,26 S.21 5.15 5.10 5.&S 4.~9 4.94 4.88 4.83 4.76 4.72 4,67 4,614.56 4.51 4.45 4.•10 4.34 
76.5 S.13 s.22 5.31 5.46 5.49 S.44 5.36 5.33 S.27 5.22 5.17 s.11 S.06 5.0(1 4.95 4.90 4.64 4.79 4.73 4.68 4.63 •l.57 4.52 <1.,11; 4.41 
79.0 S.19 5. ?.6 S.37 5.46 S.56 s.se 5.45 5.39 S.34 5.29 5.23 5.18 5.12 5.07 s.02 4.96 4.91 4.85 4.60 4.7S 4.69 4.Gti ~.58 •1.53 4.48 
79.5 5.25 5.34 S.43 S.52 S.62 5.57 5.51 5.46 S.41 5.35 S.30 5,245.19 5.14 5.08 5.03 4.97 4,924.67 4.61 4.76 4.70 /4.65 4.6~ 4.S4 
80.0 S.30 5.3~ S. 48 S.57 S.69 S.63 S.S8 S.53 5.47 5.42 5.36 5.31 5.26 5.20 5.15 S.09 5.04 4.99 4,93 ,1.68 4.62 4,77 4.72 4.~~ 4.61 
60.S 5.3~ 5.45 S.54 S.63 5,75 5.70 5.65 S.59 S.54 5.46 5.43 S.38 S.32 S.27 5.21 5.16 5.11 5.05 S.00 4.94 4.89 4.64 4.78 4.73 4.67 
61.0 5.42 5.51 5.~e 5)69 S.82 5.77 S.71 S.66 S.60 5.55 S.5~ 5.44 S.39 S.33 5.28 5.23 5.17 5.12 S.OG s.01· 4.96 4.90 4.6S ~.79 4.74 
61.5 s.-IB 5.57 5.66 5.75 5.89 S.83 5.76 5.72 5.67 5.62 5.56 S.SI 5.45 S.40 S.35 S.29 S.24 5.18 S.13 s.oo 5.82 4.97 4.91 4.66 4.~I 
62.~ 5.54 5.61 S.72 5.61 5.9S 5.90 5.84 5,79 S.74 5.68 5.63 S.57 5.52 5.47 5.41 5.36 5.30 5.25 S.20 ·5.14 s.o~ 5.03 4,96 4.93 4.67 
62.S S.t~ s.~9 S.78 S.87 6.02 5.96 S.91 5.66 S.8~ 5.75 S.69 5.64 S.59 S.53 S.46 S.42 S.37 S.32 5.26 S,21 5.15 s.10 5.05 4.99 4.94 

' 63.0 5.65 5.74 S.63 5.92 6.08 6.03 5.98 S.92 5.87 S.81 5.76 5,71 5.~5 5.60 5.54 S.49 S.44 5.38 5.33 S.27 5.22 5,J7 5.11 S.06 S.Ou 
83.5 5.71 5.80 S.69 S.96 G.lS 6.10 6.04 S.99 S,93 5,60 S.03 5.77 S.72 S.66 S.61 S.56 5,50 S.45 S,39 5,345.29 5.23 5.18 S.12 S,07 
84.0 S.77 S.66 S.9S 6.04 6.22 6.16 6.11 6.05 6.00 5.9S S.69 5,645.76 5.73 5.68 5,62 S.57 5,Sl 5.46 5.41 S.35 5.30 S.24 S.19 S.14 
64.5 5,83 S.92 6.01 6.10 6.26 6.23 6.17 6.12 6.07 6.01 S.96 5.98 S.85 5.80 S.74 5.69 S.63 5.58 5.53 S.47 S.42 5.36 5.31 5.26 5.70 
as.o S.69 S.98 6.07 6.16 6.35 6.29 6.24 6.19 6.13 6.08 6.02 S.97 5.92 S.66 S.61 S.75 S.70 5.65 S.59 S.54 5.48 S.43 S.38 S.32 5.:1 
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AGI! TABLE 3. PPEDlCTED PVC FOR fl:ll1U.IlS CIIWllSOtl, liT [IJ., 1111 PEV FliSPIR l>lS, 1')76, 113, 587. > • 
HT 17 19 21 23 25 27 29 31 33 35 37 3'31 41 43 4'i 47 49 SJ 53 55 57 5'3 ti 63 (,S 

52.~ 2 •. fi 2.64 2.65 2,61 2,56 Z.52 2,472,432.39 2.34 2.30 2.25 Z,7.1 2,172.12 2,(10 2,031.99 l.~5 1.90 1.66 1.61 l.7i' 1.73 l."13 
52.5 .?.So 2.60 2.70 2,65 2,612.57 2.S2 2.46 2.4) 2,3() 2,)5 2.3(1 2.2i, 2.~1 .:. 1;• ;?.13 2,0f) 2.0.1 1.9') l.9!) 1.91 1,eG 1.0.~ 1.7, 1.73 
53.0 2.~1 2.72 2,74 2,70,2.66 Z.61 2.57 2.52 2.46 2.44 2.39 2,35 Z.3~ 2.26 2.2Z 2.17 2. 13 2.08 2.04 2.00 1.95 1.91 1.6G I.OZ 1.re 
SJ.S 2.~8 2,;6 2,792.75 2.70 2.66 2.62 2.57 2.53 2.48 Z.44 2.40 2,35 2.31 2.26 2.22 2.18 2.13 2.09 2.04 z.oo 1.96 1,91 I.Br 1.a2 
54.0 2..:,.? 2.61 2.84 2.79 2.7S 2.71 2,662.62 2.57 2.53 2.49 7..44 2.4•) 2.35 2.31 2.27 2.22 2.18 2.13 2.09 2.05 2.00 t.96 t.91 1.87 
54.S 2 • .;,; 2.85 2.09 2.64 2,60 2,75 2.71 2.67 2.62 Z,58 2,53 2,49 2,45 2.4i'~ 2.36 2.31 2.27 2.23 2. 16 2.14 2.09 2.05 2.01 1.96 1.92 

55
.
0 2

.1
1 

2.
6

9 2.93 2.09 2.04 2.80 2.76 2.11 2.67 2.62 2.5a 2.54 2.4~ 2.45 2.40 2.36 2,32 2.21 2.23 2.10 2.14 2.10 2.05 2.01 1.96 

55
.s 2.15.2.93 2. ~0 2 .~4 2.89 2.85 2.00 2.76 2.12 2.67 2.63 2.58 2.54 2.s0 z.45 2.41 2.36 2.32 2.2a 2.23 2.19 2.14 2. 10 2.06 2.01 , 

56.0 Z.79 Z.97 3,03 2.~a 2.94 2.69 2.65 2.61 2.76 2.72 2.67 2.63 Z.S9 2.54 2.50 2.45 2.41 2,372.32 2.26 2.23 2. 19 2.15 2.10 2.06 

5
1:1.s 2.03 3.01 3.07 J.,,3 2.99 2.94 2,902.05 2.0r2.11 2.12 2.66 2.63 z.59 2 ·.s5 2.so 2.46 2.41 2.37 2.33 2.20 2.24 2.19 2.1s 2.11 

57.6 2.87 ),QG J,12 3.~8 3.63 2,992.94 2.90 2.86 2.81 2.77 2.72 2,662.64 2.59 2.5S 2.50 2.46 2.42 2.37 2.33 2.28 2.24 2.20 2.15. 

57
.
5 

2.
9

1 ~.10 3.17 J.12 3.68 3.64 2.99 2.95 2.90 2.66 2.02 2.11 2.73 2.66 2.64 2.60 2.s5 2.s1 2.46 2.42 2.38 2.33 2.29 2.24 2.20 
sa.

6 
2.9G j,1,, 3,213,113.13 3,00 3.04 2.99 2.95 2.91 2.66 2.62 2.77 2.73 2.69 2.64 2.60 2.ss 2.51 2.47 2.42 2.36 2.33 2.29 2.2s 

58.5 3.~0 3.18 3.26 3.2Z 3.17 3.13 3,093.04 3.00 2.95 2.91 2.87 2.82 2.78 2.73 2.69 2.65 2.60 2.56 2.51 2.47 2,432.38 2.34 2.29 
59.0. 3,0q 3.2~ 3.31 3.26 3.22 3.18 3.13 3.09 3.04 3.00 2,962.91 2.87 2.82 2,78 2.74 2.69 2.65 2.60 2.56 2.52 2.47 2.43 2.38 2.34 
59.5 3.00 3.27 3.36 3.31 3.27 3.22 3.18 3.14 3,09 3.~5 3.00 2.96 2.92 2.67 2.83 2.78 2.74 2.70 2.65 2,612.56 2.52 2.46 2.43 2.39 

60
.6 3.12 3.31 3,403.36 3,313.27 3.23 3.16 3.14 3.09 3.es 3,012.96 2.92 2.87 2.63 2.79 2.74 2.10 2.65 2.61 2.57 2.s2 2.48 2.43 

60.5 3.17 3.35 3.45 3.41 3.36 3.32 3.27 3.23 3.19 3.~~ 3.10 3.05 3.01 Z,97 2.92 2.66 2.63 2,792.75 2.70 2~66 2.61 2.57 2.53 2.46 
61.6 3.21 3.39 3.5~ 3.45 3.41 3.36 3.32 3.28 3.23 3.f9 3.14 3.10 3.06 3.01 2,97 2.92 2.60 2.84 2.79 2.75 2.70 2.66 2.62 2.57 2.53 
61.S 3.Z5 3.43 3.54 3.50 3.46 3.41 3.37 3.32 3.26 3.24 3.19 3,153.10 3.06 3,022.97 2.93 2,882.64 2.80 2,752.71 2.66 2.62 2.58 
62.0 3.29 3.46 3.59 3.55 3.50 3.46 3.41 3.37 3.33 3.26 3.24 3.19 3.15 3.11 3.06 3.02 2.97 2.93 2.69 2.64 2.60 2.75 2.71 2.67 2.62 
62.5 3.33 3.52 3.64 3.59 3.55 3.51 3.46 3.42 3,373.33 3.29 3.24 3.20 3.15 3.11 3.07 3,022.98 2,932.69 2.65 2.80 2.76 2.71 2.67 
63.6 3.36.3.Sb 3.68 3.64 3.60 3.55 3.51 3.46 3.42 3.38 3.33 3.29 3.24 3.20 3.16 3.11 3.07 3.02 2,982.94 2.89 2.85 2.80 2.76 2.72 
63.5 3.•t? 3.60 3.73 3.69 3.64 3.60 3.56 3.51 3.47 3.4? 3.36 3.34 3.29 3.25 3.20 3.16 3.12 3.07 3.03 2,98 2.94 2.90 2.85 2.81 2,7'6 
64.0 3.46 3.64 3.78 3.73 3.69 3.65 3.60 3.S6 3,513.47 3.43 3.38 3.34 3.29 3.25 3.21 3.16 3.12 3.07 3.03 2,992.94 2,90 2.65 2.81 
64.5 3.50 J.69 3.63 3.76 3.74 3.69 3.65 3.61 3.56 3,52 3.47 3,433.39 3.34 3.30 3.25 3.21 3.17 3.12 3.08 3.03 2.99 2.9S 2.90 2.86 ' 
65.0 3.54 3.73 3.67 3.83 3.78 3.74 3.70 3.65 3.61 3.56 3,52 3.48 3.43 3,39 3.34 3.30 3.26 3.21 3.17 3,123.06 3.04 2.99 2.95 2.90 
65.5 3.59 3.77 3.92 3.88 3.63 3.79 3.74 3.70 3.66 3.61 3.57 3.52 3.48 3.44 3.39 3.35 3.30 3.26 3.22 3.17 3.13 3.08 3.04 3.00 2.95 
66.0 .3,63 3.61 3.97 3.92 3.88 3.63 3.79 3.75 3.70 3.66 3.61 3.57 3.53 3.48 3.~~ 3.39 3.35 3.31 3.26 3.22 3.17 3.13 3,09 3.04 3.~0 
66.5 3.67 3.85 4.01 3.97 3,933.86 3.64 3.79°3.75 3.71 3:66 3.62 3.57 3.53 3. •I~ 3.44 3.40 3.35 3.31 3.27 3.22 3.16 3.13 3.09 3,05 
67.0 3.71 B.69 4:06 4.02 3,97 3.93 3.88 3.84 3.80 3.75 3.71 3.66 3,623.56 3 . 51 3 .49 3.44 3.40 3.36 3.31 3.27 3.22 3.18 3.14 3.09 
67.S 3.7S 3.94 4.11 4.06 4.02 3.96 3.93 3,89 3.64 3.60 3.76 3 .71 3.67 3.62 3 . 50 3.54 3.49 3.45 3.40 3.36 3,32 3.27 3.23 3. lO 3.14. 
66.0 3.79 3.96 4.15 4.11 4.07 4.02 3.98 3.93 3.69 3.85 3.80 3,763.71 3.67 3.~l 3.58 3.54 3.49 3.45 3.~I 3.36 3.32 3.27 3.23 3.19 
6a.s 3.84 4,02 4,204,164.11 4,014.03 3.98 3.94 3.89 3.65 3 . 61 3.76 3.72 3.67 3.63 3.59 3.54 3.50 3.45 3.41 3.37 3.32 3.26 3.23 
69.0 3.8~ 4.06 4.25 4.20 4.16 4.12 4,074.03 3,963.94 3.90 3.6S 3.61 3.76 3.72 3.68 3.63 3.59 3.54 3.50 3.46 3.41 3.37 3.32 3.ia 
69.S 3,92 4.18 4.30 4.25 4.2l 4.16 4.12 4.08 4.83 3,993.94 3,903,063.81 3.77 3.72 3.68 3.64 3.59 3.55 3.50 3.46 3.42 3.37 3.33 
78.0 3.~6 4.15 4.34 4.30 4.25 4.21 4,174.12 4.88 4.03 3.99 3.95 3.90 3.66 3 .81 3.77 3.73 .3.68 3.64 3.59 3.55 3.51 3.46 3.42 3.37 
70.5 4.0~ 4.19 4.39 4.35 4.30 4.26 4.21 4.17 4.13 4.00 4. 04 3.99 3.95 3.91 3.66 3.62 3.77 3.73 3.69 3.64 3.60 3.55 3.51 3.47 3.42 
71.0 4.p$ 4.~3 4.44 4.39 4.35 4.30 4,264.22 4.17 4.13 4.08 4.04 4.00 3.9~ 3.91 3.66 3.62 3.76 3.73 3.69 3.64 3.68 3.S6 3.51 3.47 
71.5 4.V~ 4,2.1 4.46 4.44 4,404.35 4.31 4.26 4.22 4.16 4.13 4.09 4. 04 4.00 3.96 3.91 3.87 3.82 3,783.74 3,693.65 3.60 3.56 3.52 
72.0 4.IJ 4.31 4.53 4.49 4 . 44 4.40 4.35 4.31 4.27 4.22 4.18 4,134.09 4 ,0S 4.00 3.96 3.91 3.87 3.03 3.76 3.74 3.69 3.65 3.61 3,56 

_72.5 4.17 4.36 4.56 4.53 4.49 4.45 4.40 4.36 4.31 4.27 4.23 4.16 4.14 4.09 4.05 4.01 3.96 3.92 ~.87 3.63 3.79 3.74 3.70 3.65 3.61 
73.8 4.21 4,404.62 4.53 4.54 4.49 4.45 4.40 4.36 4.32 4.27 4.23 4.16 4.14 4.10 4.05 4.01 3.96 ?-92 3.66 3.63 3.79 3,743.70 3.66 
73 .5 4.26 4.44 4,674,634.58 4.54 4.50 4.45 4.41 4,36 4.32 4.26 4.23 4.19 4.14 4.10 4.06 4.01 3.97 3.92 3.88 3.84 3.79 3.75 3.70 
74.8 4.3~ 4.48 4.72 4.67 4.63 4.59 4.54 4.50 4.45 4.41 4.37 4.32 4.28 4.23 4. 19 4.15 4.10 4.06 4.01 3.97 3.93 3.66 3.84 3.79 3 .75 
74.S 4.3

1
l 4.51. 4.77 4.72 4.68 4.63 4.59 4.55 4,50 4.46 4.41 4.37 4.33 4.2'3 11.24 4.19 4.15 4.11 4.06 4.02 3.97 3,93 3.l:19 3.64 3.80 

75.0 4.38 4.57 4.81 4.77 4.72 4.66 4,644.59 4.55 4.50 4, •16 4.42 4.37 4.33 ,1.28 4.24 4,204.15 4.11 4.06 4.02 3.98 3.9:l 3.69 3.8-l 
75.5 4,112 ,t.~l 4.66 4,624.77 4.73 4.68 4.64 4.60 4.55 4,!il 4.4,; 4.,1z 4. 38 4.33 4.29 4. 24 4.20 4.16 4.11 4.07 4.02 3.90 3.94 3,09 
76.0 4.47 4.65 4.91 4.86 4.82 4.77 4.73 4.69 4.64 4.60 4.55 4.51 4.47 4.42 4. 36 4.33 4.29 4.25 4.20 4.16 4.11 4.07 4.03 3.98 3.94 
76.5 4.51 4.~9 4.95 4.91 4.87 4,624.76 4.73 4.69 4.65 4,G0 4.56 4.51 4.47 4.4~ 4.36 4.34 4,29 4.25 4.21 4.16 4.12 4.07 4.03 3.~•9 
11.0 4.55 4.73 s.e& 4,964.91 4.87 4.82 4.76 4.74 4.6~ 4.65 4.60 4.56 4.52 4.47 4.43 4.36 4.34 4.30 4.25 4.21 4.16 4.12 4,004.03 
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nc;U TC1Dlll 4. ,PJtl!!>fCTII> FllV1 FOP FliM/lll!S <»tlll>l:.OH, l!T Ol, AM PllV RESPIR DIS, 1976, ll3. 587.) 
IIT 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 !51 !53 -'' 57 S9 GI 63 6'J 

S2.~ 2.31 2.48 2.33 2.29 2.25 2.21 2.16 2.12 2.~8 2.04 2.no 1.95 1.91 1.67 1.63 1.79 1.74 1.78 t.66 1.62 1.58 1.53 1.49 1.~'J 1,41 
S2.5 2.34 2.51 Z.37 2.32 2.28 2.24 2.20 2.16 2.11 2.97 2.G3 1.9~ l.9S 1.90 1.86 1.82 1.78 1.74 1.69 1,65 1.61 1.,7 1.S3 t.~8 1.

4
~ 

53.0 2.38 2.55 2.40 2.36 2.32 2.27 2.23 2.19 2.1S 2.11 2.0~ 2.02 1.98 1.94 1.~o 1.65 1.81 i.77 1.73 1.69 1.64 1.60 1.56 1.52 I.~ 
S3.5 2.,11 2.58 2.43 2.39 2.JS 2.31 2.27 2.22 2.18 2.14 2.10 2.~6 2.01 1,97. 1.93 1,69 1.85 1.80 1.76 1.72 1.66 1.64 1.59 1.55 I.SI 
S4.0 2.45 2.62 2.47 2.43 2.33 2.34 2.30 2.26 2.22 2.17 2. 13 2.09 2."0S 2.01 1.96 l.92 1.88 1.84 1.80 1,75 1.71 1.67 1.63 1.S9 1.54 
54.5 2.40 2.6S 2.50 2.4~ 2.42 2.38 2.33 2.29 2.25 2.21 2.17 2.12 2.08 2.04 2.00 1.96 1.91 J,87 1.83 1.79 1.75 1.70 1.66 1.62 1.58 
5S.O 2.51 2.68 2.54 2,49 2.45 2.41 2.37 2.33 2.28 2.24 2.2~ l.16 2,122.07 2.03 1,99 1.95 1,91 t.86 1.82 1.78 1.74 1.70 1.65 1.61 
S5.5 2.55 2.72 2.57 2.53 2.49 2.4S 2.40 2.36 2.32 2.28 2.24 2.19 2.15 2.11 7..87 2.03 1.98 1.91' 'l.90 1.86 l.82 1.77 1.73 1.69 1.65 
S6.0 z.sa 7. 7S 2.61 Z.S6 2.52 2.48 2.44 2.4('1 2.35 2.31 2.27 2.23 2.19 2.14 2.10 2.06 2.02 1,98 1.93 1.89 1.85 1.81 1.77 1.72 1.68 
S6.5 2.62 Z.79 2.64 2.68 2.56 2,512.47 2.43 2.39 2.35 2.3~ 2.26 2.22 2.18 2.14 2.09 2.0S 2.01 1.97 J.93 1.88 1.84 1.80 t.76 1.72 
S7.0 2.65 2.02 2.f,7 2.63 2.59 2.55 2.51 2.46 2.42 2.~A 2.14 2.3~ 2.25 2.21 2, 17 2.13 2,092.04 2.00 1.96 1.92 1.88 1.83 1.79 1.75 
57.S 2.69 2.86 Z.71 2.67 2.62 2.58 2.S4 2.50 2.46 2.41 :.37 2.33 2.2~ 2.2~ 2.20 2.16 2.12 2.08 2.04 1.99 1,95 1.91 1.87 1.83 1.78 
~.o 2.12 2.a9 2.i'-1 2.7'~ 2.66 2.62 2.s7 2.53 2.49 2.45 2.41 2.36 2.,32 2.2a 2.24 2.20 2. 15 2~11 2.01 2,03 l.99 1.94 1.90 l.f.6 1.8.? 
58.S 2.75 2.92 2,762.73 2.69 2,652.61 2.57 2.52 2.46 2.44 2.4111 2.36 2.31 2.27 2.23 2,19 2il5 2.10 2.06 2.02 l.96 1.94 1.G'} I.BS 
S9.0 2.79 2.96 2.81 2.77 2.73 2.69 2.64 2.(.0 2.56 2.52 2.48 2.43 2.39 2.35 2.31 2.27 2.~2_Z,16 2.14 2.18 2.06 2.QI l.9i' 1.93 1.69 
59.5 2.62 2.99 2.85 2.80 2,762.72 2.66 2.64 2.59 2.55 2.51 2.47 2.43 2.38 2.~4 2.30 2.26 2,222.172. 13 2.09 2.05 2.81 1.~6 1.92 
60.~ 2.86 3.03 2.88 2.84 2.80 2,752.71 2.67 2.63 2.59 2.S~ 2.50 2.46 2.42 2.~8 2.33 2.213 2.ZS 2.21 2.17 2.12 2.08 2.~4 ?.no 1.~6 
60.S 2.89 3.06 2.91 2.87 2.83 2.79 2.75 2.7B 2.66 2.62 2.58 2.54 2.49 2.45 2.41 2.37 2.33 2t28 2.24 2.20 2.16 2. 12 2.\•i 2.03 1.~9 
61.0 2.93 3. IA 2.9S 2.91 2.86 2.82 2.78 2.74 2.70 2.6S 2.61 2.57 2.53 2.49 2.44 2.40 2.36 ~.'32 2.23 2.23 2.19 2.15 2. 11 Z.07 i.t'Z 
61.S 2.96 3.13 2.98 2.94 2.90 2.86 2.81 2.77 2.73 2.69 2,65 2.68 2.56 2.!52 2.48 2.44 2.39 2.3S 2.31 2.27 2.23.2.18 2. l•I 2.1•) .z.01:-
62.Q 2.~9 3.16 3.e: 2.97 2.93 2.89 3.8S 2.81 2.76 2,72 2.68 2.64 2.60 2.5S 2.51 2.47 2.43 2.39 2.34 2.JQ 2.26 2.22 2. I n 2. 13 2.('9 
62,S 3.03 3.20 3.85 3.81 2.97 2.93 2.88 i.84 2.80 2.76 2.72 2,67 2.63 2.59 2.55 2.51 2.46 2.42 2.38 2.34 2.3n 2,25 2.21 Z. ti 2.13 
63.~ 3.06 3.23 3.09 3.84 3.00 2.96 2,922.88 2.83 2.79 2.7S 2.71 2.67 2.62 2.58 2.S4 2.50 2.46 2.41 2.37 2.33 2.29 2.~~i 2.2Q Z.16 
63.S . 3.IO 3.27 3.12 3.88 3.84 2.99·2.95 2.91 2.87 2.83 2.78 2.74 2,70 2.6~ 2.62 2.57 2.53 2.49 ,2.45 2.41 2.3~ 2.32 2.2~ 2.7.~ 2.20 
64.0 3.13 3.38 3,153.11 3.07 3.03 2.99 2.94 2.90 2.86 2.82 2.76 2.73 2.69 2.65 2.61 2.57 2.52 2.48 2.44 2.40 2.36 2.31 2.27 2.23 
64.J 3.17 3.34 3.J9 3.15 3,103,063.92 2.98 2.94 2.89 2.65 2.81 2.77 2.73 Z.6~ 2.64 2.6& 2.56 2-52 2.47 2.43 2.39 2.35 2.)1 2.2~ 
6s.o J.20 3.37 3.22 3.18 3.14 3.10 3.e5 3.01 2.97 2.93 2.89 2.84 2.60 2.76 2.12 2.6e 2.63 2.s9 2.ss 2.s1 2.4, 2.,,z 2.J8 7..34 2.Jo 
65,5 3.23 3:40 3.26 3.21 3.17 3.13-3.09 3.es 3.ee 2.96 2.92 2.88 2.84 2.79 2.75 2.11 2.61 z.63 2.s8 2.!54 2.50 Z.46 2.42 ~.37 2.JJ 
66.0 3.77 3.4~ 3.29 3.25 3.21 3.17 3.12 3.08 3.84 3.00 2.96 2.91 Z.87 2.83 2.79 2.7S 2.70 2.66 2,62 2.58 2.54 2.•l'l !.45 i .. 11 2.37 
66.S 3.30 3.47 3.33 3.28 3.24 3.20 3.16 3.12 3,87 3.&3 2.99 2.95 2.91 2.66 2.82 2.78 2.·74 2.70 2.6S 2,61 2.S7 2.53 2.49 2.,14 2.40 
67.•~ 3.34 3.s1 3.36 3.32 3.2a 3.23 3.19 3.1s 3.11 3.01 3.02 2.98 2.94 2.90 2.86 2.81 2.17 .2.73 z.69 2.65 2.60 2.s,; 2.s2 2.-~ 2.44 
67.5 3.37 3.S4 3.39 3.35 3.31 3.27 3.23 3.18 3.14 3.10 3.06 3.02 2.97 2.S3 2.69 2.85 2.81 a,76 2,72 2.68 2.64 2.60 2.55 2.SI 2.47 
68.~ 3.41 3.S8 3.43 3.39 3.34 3.30 3.26 3.22 3.18 3.13 3,09 3.05 3.01 2.~7 4,922.88 l.64 2.1~ 2.76 2,71 2.67 2.63 :.59 7..SS 2.50 
68.S 3.44,3.61 3.46 3.42 3.38 3.34 3.29 3.2S 3.21 3.17 3.13 3.08 3.04 3.00 2.96 2.92 2.67 2.83 2.79 2.7S 2,712.66 2.6: 2.58 2.54 
69.o 3.47 3.64 3.s~ 3.46 3.4t 3.37 3.3J i.29 3.2s 3.20- J.16 3.12 3.oo 3.04 2.9~ z.qs 2.91 2.01 2.83 2.18 2.14 2.10 2.~6 2.62 ,.57 
69.5 3.51 3,60.3.S3 3.49 3.45 3.41 3.36 3.32 3.28 3.24 3.28 3.15 3.11 3.~7 3.03 2.3~ 2.94 2.90 2.86 2.82 2.78 2.73 2.69 2.65 2.61 
70.0 3.54 3.71 3.57 3.52 3.48 3,443.48 3.36 3.31 3.27 3.23 3.19 3.15 3.10 3.~6 3.02 2.98 2.94 2.09 ~,85 2.81 2.77 2.73 2.68 2.64 
70.5 3.50 3.75 3.60 3.56 3.52 3.47 3.43 3.39 3.35 3.31 J.26 3.22 3.10 3.14 3. 10 3.0S 3.~I 2.97 2.93 2.89 2.84 2.80 2.76 ~.72 2.68 
71.0 3.61 3.70 3.63 3.59 3.SS 3.51 3.47 1.42 3.38 3.34 3.30 3.26 3,213.17 3. 13 3.09 3.0S 3.00 2.96 2.92 2.60 2.84 2.79 2.75 2.71 
71.S 3.65 3.82 3.67 3.63 3.58 3.54 3.SO 3.46 3,423.37 3.33 3.29 3.25 3,213.16 3.12 3.06 3.04 3.00 2.95 2.91 2.87 2.83 2,792.74 
72.0 3.66 3.0S 3.70 3.66 3.62 3.58 3.53 3.49 3.45 3.41 3.37 3.32 3.28 3.24 3.20 3.16 3.11 3.~7 3.03 2.99 2.95 2.90 2.66 2.62 2.70 
72.5 3.71 3.83 3.74 3.70 3.65 3.~I 3.57 3.S3 3.49 3.~4 3.40 3.36 3.32 3.28 3.23 3.19 3.15 3.11 3.07 3,02 2.9ij 2.94 2.~0 2.r.6 2.81 
73.0 3.75 3.92 3.77 3.73 3.69 3.65 3.60 3.56 3.52 3.40 3.44 3.39 3.35 3.31 3.27 3.23 3.18 3.14 3.10 3.06 3.~2 2.97 2.93 2.6~ 2.85 
73.5 3.78 3.95 3,813.76 3.72 3.68 3,643.60 3.SS 3.51 3.47 3.43 3.39 3.34 3.JO 3.26 3.22 3. 18 3.13 3.09 3.05 3.0t 2.37 2.9Z 2.88 
74.Q 3.82 3.99 3.84 3.80 3.76 3,713.67 3.63 3.59 3.55 3.50 3.46 3,42 3.38 3.34 3.29 3.25 3.21 3.17 3. 13 3.88 3,n4 3.00 2.~6 2,92 
7,1.s 3.0'l '1.02 3.67 3.83 3.79 3.7s 3.71 3.66 3.62 3.56 3.54 3.50 J.4'l 3.,11 3.37 3.33 3.29 3.24 3.20 3.16 3.12 3,0., 3,n3 :?.9'i 2.~•5 
7S,0 l.6~ 4,•l~ 3,91 3.87 3.82 3.78 3,74 3.70 3.66 3.61 3.57 3,53 3,4':I 3,.tfS 3,4\0 3,36 J,32 3,28 3.24 3, 19 3, l.!I 3.11 i.07 3.03 2.98 
75. 'l 3. ~2 4. /\? 3. 9,1 3. CJ0 3. OG 3. 07. 3. 77 3. 7 3 3, 69 3. 6!i 3, 6 I 3. Sli 3. 52 3. 40 3. 44 3. 40 3. 3! 3. 3 I 3. 27 3. 23 3. 19 3. 14 3. to 3. (It; 3. 02 
76.0 3.95 4,12 3.~8 3,943.89 3,05 3.81 3,773,133.68 3.64 3.60 3.SG 3.52 3.47 3.43 3.39 3.35 3.31 3.26 3.2Z 3,10 ~. 14 3.10 J.05 
76.5 1.99 4.16 4.01 3.97 3.93 3.89 J.84 3.80 3.76 3.72 3.68 3.63 3.59 3.55 3.~, 3.47 3.42 3.38 3.34 3.30 3.26 3.21 J.J, 3. 13 3.~~ 
77,0 4.Q2 4.19 4.05 4.00 3.96 3.9Z 3.88 3,84 ~.79 3.7S 3.71 3.67 3.6J 3.!-6 3.54 3.50 3.46 3.42 3.37 3.33 3.2~ J.25 3.~I 3,16 3.l2 
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SUBPART Z-OCCUPATIONAL HEALTH AND ENVIRONMENTAL 371 
CONTROL 

VPEl'IDIX D-Pul.MONA.RY F'UNCTION 
r.uroAJU>S FOR CorrON DOST STANl>ARJ> 

e splrometric measurements of pulmon
unctlon shall conform to the following 
mum standards. and these standards 
1ot intended to preclude additional test
,r alternate methods which can be de
lned to be superior. 

1. APPARATOS 

The Instrument shall be accurate to 
in ±50 milliliters or within ±3 percent 
eadlng, whichever Is greater. 
The Instrument should be capable of 

sur!ng vital capa.c:lty from O to 7 liters 
'$. 
The Instrument shall have a low inertia 
offer low resistance to airflow such that 
resistance to alrflow at 12 liters per 

,nd must be less than 1.5 cm H.O/(liter/ 

shall be Instructed to loosen any tight cloth· 
Ing and stand in front of the apparatus. The 
subject may sit. but care should be taken on 
repeat testing that the same position be 
used and, lf possible. the same splrometer. 
Particular attention shall be given to Insure 
that the chin Is slightlY elevated with the 
neck slightlY extended. The patient shall be 
Instructed to make a full Inspiration from a 
normal breathing pattern and then blow 
into the apparatus, without interruption, as 
hard, fast. and completely as possible. At 
least three forced expirations shall be cu
rled out. During the maneuvers, the patient 
shall be observed for compliance with in
struction. The expirations shall be checked 
visuallY for reproducibWty from now
volume or volume-time tracings or displays. 
The following efforts shall be Judged unac
ceptable when the'1)atient: 

1. has not rea.c:hed full inspiration preced
ing the forced expiration, 

2. has not used maximal effort during the 
entlre forced expiration. 

3. has not continued the expiration for at 
least 5 seconds or until an obvious plateau 
in the volume time curve has occurred. 

ly 16 hours of formal instruction should 
cover the following areas. 

a. Basic physiology of the forced vital ca
pacity maneuver and the determinants of 
airflow limitation with emphasis on the re
lation to reproducibility of results. 

b. Instrumentation requirements lnclud• 
Ing calibration procedures. sources of error 
and their correction. 

c. Performance of the testing Including 
subject coaching. recognition of Improperly 
performed maneuvers and corrective ac
tions. 

d. Data quality with emphasis on repro-
ducibility. 

e. Actual use of the equipment under su-
pervised conditions. 

f. Measurement of tracings and calcula• 
tions of results. 
(Secs. 6, 8, 84 Stat. 1593, 1599 <29 U.S.C. 655. 
657): secretarY of Labor's Order 8-76 (41 FR 
25059); 29 CFR Part l!lllJ. 

CFR Doc. 78-17232 Filed 6-19-78:11:53 a,m) 
The zero time point for the purpose of 

111g the FEV, shall be determined by ex
,olat1ng the steepest portion of the 
une time curve ba.c:k to the maximal ln
-atlon volume (1, 2, 3, 4> or by an equiv&.::. 
. method. 

~truments incorporating measure
nts of airflow to determine volume shall 
dorm to the same volume accura.cY 
ted in (a> of this section when presented 
h flow rates from at least o to 12 liters 
· second. 

4. has coughed or closed his glottis, 
5.hasanobstructedmouthpieceoraleak. [§1910.1043 added at 43 F.R. 

around the mouthpiece (obstruction due to ff 
tonguebelngplacedinfrontofmouthpiece, 27394, June 23, 1978, e ec-

The Instrument or user of the tnstru
nt -must have a means of correcting vol
,es to body temperature saturated with 
ter vapor <BTPS> under conditions of 
·ytng ambient sptrometer temperatures 
d barometric pressures. 
:. The Instrument used shall provide a 
icing or display of either now versus 
lume or volume versus time during the 
tire forced expiration. A tracing or dls
lY Is necessary to determine whether the 
tlent has performed the test properly. 
1e tracing must be stored and available for 
.call and must be of sufficient size that 
md measurements may be made within re
drement of paragraph Ca) of this section. 

a paper record Is made it must have a 
ioer speed of at least 2 cm/sec and a 
1lume sensitivity of at least 10.0 mm of 
iart per liter of volume. 
b.. The Instrument shall be capable of ac, 
unulatlng volume for I' minimum of 10 sec
ods and shall not stop accumulating 
llume before (1) the volume change for a 
5 second interval Is less than 25 mllllllters, 
r <2> the now Is less than 50 mUJlllters per 
'!COnd for a 0.5 second interval. 
L The forced Vital capacity <FVC> and 

nrced eXPlratorY volume in 1 second 
FEV, .> measurements shall comply wtth 
he accuracy requirements stated In para, 
Taph <a> of this section. That Is, they 
hould be accurately measured to wtthln 
t 50 ml or wtthln ±3 percent of reading, 
vhichever Is greater. 

false teeth falling in front of mouthpiece, tive September 4, 1978; per-
e~.> 1· . 6. has an unsattsfa.c:torY start of expira- missible exposure inu. t cor-
!i~~ c~~ef~~<!:J te;::;~;: !~~i~ rected from 50x to lOOx, fil-
lowlng ba.c:k extrapolation of time O (ex- ing time corrected from 8;45 
trapolated volume on the volume time trac- h lng must be less than 10 percent of the to 11: 53 am, and o t er typo-
FVC.> graphical corrections made 

7. bas an excessive va.riabWty between the 
three acceptable curves. The variation be- at 43 F. R. 284 7 3, June 30, 
tweenthetwolargestFVC'sandFEV,'sof 1978 and 43 f.R. 35032 
the three satlsfa.c:tor:v tra.clngs should not ' ' 
exceed 10 percent or ± 100 mmntters. August 8, 197 8.] 
whichever Is greater. 

b. Periodic and routine recalibration of 
the instrument or method for recording 
FVC and FEV, .• should be performed using 
a syringe or other volume source of at least 
2 liters. 

m. J]n'!:JU'RETATlON OP SPIROGRAM 

a. The first step in evaluating a splrogram 
should be to determine whether or not the 
patient bas performed the test property or 
as described in n above. From the three sat
isfaetorY tracings, the forced vital capacity 
<FVC> and forced exPiratorY volume in 1 
second CFEV,.o> shall be measured and re
corded. The largest observed FVC and larg
est observed FEV, shall be used in the anal
ysis regardless of the curve<s> on which they 
occur. 

§ 1910.1044 1,2-dibromo-3-chloropropane. 
(a) Scope and application. (1) This 

section applies to occupational expo
sure to 1,2-dibromo-3-chloropropane 
<DBCP>. 

(2) This section does not apply to: 
<D Exposure to DBCP which results 

solely from the application and use of 
DBCP as a pesticide; or , 

(ii) The storage, transportation, dls
tributlon or sale of DBCP in intact 
containers sealed ln such a manner as 
to prevent exposure to DBCP vapors 
or Uquid, except for the requlrements 
of paragraphs CD, en> and Co) of this 
section. 

j. The instrument must be capable of 
• >eing calibrated ln the field with rP..spect to 

he FEV, and FVC. This calibration of the 
"EV, and FVC may be either directly or ln
d1rectly through volume and time base mea
surements. The volume calibration source 
should provide a volume displacement. of at. 

. least 2 liters and should be accurate to 
within ± 30 milliliters. 

b. The following guidelines are recom· 
mended by NIOSH for the evaluation and 
management of workers exposed to cotton 
dust. It Is Important to note that employees 
who show reductions In FEV,/FVC ratio 
below .75 or drops ln Monday FEV, of 5 per
cent or greater on their Initial screening 
exam. should be re-evaluated within a 
month of the first exam. Those who show 
consistent decrease in lung function, as 
shown on the following table, should be 
managed as recommended. 

(b) Definitions. "Authorized person" 
means any person required by his 
duties to be present in regulated areas 
and authorized to do so by his employ
er, by this section, or by the Act. "Au
thorized person" also includes any 
person entering such areas as a desig
nated representative of employees ex
ercising an opportunity to observe em
ployee exposure monitoring. 

Il. TECIDllQOl: FOR MEAS'CJllEMJ;Jfi OF FORCED 
VITAL CAPACITY MANJ!UVER 

a. Use of a nose clip Is recommended but 
not requlred. The proceJures shall be ex
plained in slm;>ie terms to tt1e patient who 

IV. QOALll'lCATlONS or FERSONN£L 
ADMINISTERING THE TEST 

Technicians who perform pulmonary 
function testing should have the bruilc 
knowledge required to produce meaningful 
results. Training consisting of approximate• 

"DBCP" means 1,2-dibromo-3-chlor
opropane, Chemical Abstracts Service 
Registry Number 96-12-8. and includes 
all forms of DBCP. 

"Director" means the Director, Na
tional Institute for Occupational 

1044(b) 
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Safety and Health, U.S. Department 
of Health, Education and Welfare, or 
deslgnee. 

"Emergency" means any occurrence 
such as, but not limited to equipment 
failure, rupture of containers, or fail
ure of control equipment which may, 
or does, result ln an unexpected re
lease of DBCP. 

"OSHA Area Office" means the 
Area Office of the Occupational 
Sa.fety and Health AdmlnJstratlon 
having Jurisdiction over the geograph
ic area where the affected workplace Is 
located. 

"Assistant Secretary" means the As· 
slstant Secretary of Labor for Occupa
tional Safety and Health, U.S. Depart
ment of Labor, or deslgnee. 

(c) Pennusible exposure limiL-< l> 
Inhalation. The employer shall assure 
that no employee is exposed to an air
borne concentration of DBCP ln 
excess of 1 pa.rt DBCP per billion 
parts of air (ppb) as an 8-hour time
weighted average. 

(2> Dermal and eve expo/lure. The 
employer shall assure that no employ
ee ls exposed to eye or skin contact 
with DBCP. 

(d) Nott/ication of U/fe. Within ten 
(10) days following the Introduction of 
DBCP into the workplace, every em
ployer who has a. workplace where 
DBCP Is present, shall report the fol
lowing Information to the nearest 
OSHA Area Office for each such work· 
place: 

<l> The address and location of the 
workplace: 

<2> A brief description of each pro
cess or operation which may result ln 
employee exposure to DBCP; 

<3> The number of employees en
gaged ln each process or operation 
who may be exposed to DBCP and an 
estimate of the frequency and degree 
of exposure that occurs; and 

<4> A brief description of the em
ployer's safety and health program as 
It relates to limitation of employee ex
posure to DBCP. 

<e> Regulated area.3. Cl) The employ
er shall establish, within each place of 
employment, regulated areas wherever 
DBCP concentrations are ln excess of 
the permissible exposure limit. 

(2) The employer shall limit access 
to regulated areas to authorized per
sons. 

(f) Exposure monitoring.- <1> Gener
al CO Determinations of airborne ex
posure levels shall be made from air 
samples that are representative of 
each employee's exposure to DBCP 
over an 8-hour period. 

<II> For the purposes of this para
graph, employee exposure Is that ex
posure which would occur It the em• 
ployee were not using a respirator. 

(2) Initial Each employer who has a 
place of employment in which DBCP 
Is present, shall monitor each work
place and work operation to accurately 
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determine the airborne concentrations 
of DBCP to which employees may be 
exposed. 

(3) Frequency. (I) U the monitoring 
required by this section reveals em
ployee exposures to be below the per
missible exposure limit, the employer 
shall repe.at these measurements at 
least quarterly. 

(II) If the monitoring required by 
this section reveals employee expo
sures to be ln excess of the permissible 
exposure llmJt, the employer shall 
repeat these measurements for each 
such employee at least monthly. The 
employer shall continue monthly mon
itoring until nt least two consecutive 
measurements, taken at least seven ('1) 
days apart, are below the permJastble 
~ llmJt. Thereafter the em
ployer shall monitor at least quarterly. 

<4) Addttfonal. Whenever there has 
been a production, process, control, or 
personnel change which may result in 
any new or additional expooure to 
DBCP, or whenever the employer has 
any reason to suspect new or addition
al exl)OSW'eS to DBCP, the employer 
shall monitor the employees potential
ly affected by such change for the 
purpose of redetennJning their expo
sure. 

(5) Employee nott{ication. (1) Within 
five (5) work:tng days after the receipt 
of monitoring results, the employer 
shall notify each employee in writing 
of the measurements which represent 
the employee's exposure. 

CU> Whenever the results lndtcate 
that employee exposure exceeds the 
permissible exposure llmJt, the em
ployer shall include ln the written 
notice a statem~nt, that the permissi
ble exposure limit was exceeded and a 
description of the corrective action 
being taken to reduce exposure to or 
below the permissible exposure limit. 

(6> Accuracy of mea.3uremenL The 
employer shall use a method of mea
surement which has an accuracy, to a 
confidence level of 95 percent, of not 
less than plus or minus 25 percent for 
concentrations of DBCP at or above 
the permissible exposure llmJt. 

<g> Method/I Qf compliance.-<l> Pri• 
orit11 Qf compliance method/I. The em
ployer shall institute engineering and 
work practice controls to reduce and 
malntain employee exposures to 
DBCP at or below the permissible ex
posure limit, except to the extent that. 
the employer establishes that such 
controls are not feasible. Where feasi
ble engineering and work practice con
trols are not sufficient to reduce em
ployee exposures to within the permis
sible exposure llmJt, the employer 
shall nonetheless use them to reduce 
exposures to the lowest level achiev
able by these controls, and shall sup
plement them by use of respiratory 
protection. 

<2> Co171,1)liance program The em
ployer shall establis~ and Implement a 

-written program to reduce emplc 
exposures to DBCP to or below 
permissible exposure llmJt soleJy 
means of engineering and work p br
tlce controls as required by paragn 
(g)(l) of this section. 

CU> The written program sh&ll 
elude a detalled schedule for deve. 
ment and Implementation of the e: 
neering and work practice contr 
These plans shall be revised at le 

.every six months to refiect the cun 
status of the program. 

(111) Written plans for these com 
ance programs shall be submit 
upon request to the Assistant Se< 
tary and the ·Director, and shall 
available at the worksite for examt 
tlon and copymg by the Asst.stant ~ 
retary, the Director, and any affeo' 
employee or designated representat 
of employees. 

<lv) The employer shall Institute 1 

maintain at least the controls 
scribed in his most recent written cc 
pllance program. 

Ch) Re&.inraton.-<l> General. Wb 
respiratory protection ts requi 
under this section. the employer st 
select, provide and assure the proJ 
use of respirators. Respirators shall 
used in the following clrcumstaocesi 

(l) During the period n~ to 
stall or Implement feasible engineer 
and work practice controls; or 

CU> During maintenance and rep 
activities in which engineering i 
work practice controls are not feasn 
or 

(111) In work situations where fet 
ble engineering and work practice o 
trols are not yet sufficient to red1 
exposure to or below the permlssl 
exposure llmJt; or 

(iv) In emergencies. 

(2) Re1Jptrator selection. (t) Wh< 
respirators are required under this si 
tlon, the employer shall select a 
provide, at no cost to the .employ, 
the appropriate respirator from Tal 
1 below and shall assure that the e 
ployee uses the respirator provided. 

-
~ 
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(iJ> The employer shall select res 
rators from among those approved 
the National Institute for OccupatJ<1 ·-•1:1 
al Safety and Health <NIOSH> uno 
the provisions of 30 CFR Pa.rt 11. 

TABLB l .-Re,irira.to111 protection/or DB( 

Airborne concentntlon 
ot DBCP or condlUon ot 

\lie 

( a) Lea than or equal to 
lOppb. 

Respirator type 

Ul An, ~plied-air 
respfntor; or (2) aDJ 
1eU-cont&1ned 
bre&thlna' apparatua 
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,ome concentration 
DCP or condition of 

use 
Rapin.tor tn,e 

installed and rnaln"'1ned to promptly 
alert employees of such occurrences. 

(5) Medical nn,eillance. Por any 
employee exposed to DBCP In an 
emergency situation. the employer 
shall provide medical survelll&.nce In 
accordance with paragraph <m> (6) of 

- Ulan or equal to O>' ADY 11JPplled-alr 
ppb. respirator wttb tun 

faceplece, helmet. or 
hood: or (2) any self• 
cont&lned bre&tblns 
&ppar&tUI wttb tun 
faceplece. 

- Ulan or equal to (1) A Type C ,upplled.alr 
olOO ppb. resptn.tor oper&t.ed ID 

p~dor 
other posltlve p~ 
or contlnuoua Oow 
mode. 

.-Ulan or equal to Cl> A Type C IUPPllect-alr 
IOO ppb. resptntor wttb tun 

faceplece oper&ted ID 
prelllUJ't-4cm&nd or 
other posltlve p~ 
mode, or wttb tun 
fa.ceplece. helmet. or 
hood oper&ted ID 

Ore&ter tb&n 2.000 
~b or entr,, &nd 
.IC&Pt from unla:IOWD 
mcentr&tloua. 

continuous Oow mode. 
( 1) A comblnatlOD 

respirator which 
Includes & Type C 
aupplled-&1.r resp1r&tor 
wtth tun faceplece 
oper&ted ID presaure
dem&Dd or other 
positive pnssure or 
contlDuoua now mode 
&nd &D &u.x1ll&rY eelf
cont&lned bre&tblnr 
&Ppar&tua oper&ted In 
preaure-4cm&nd or 
positive pruaure mode: 
or (2) & eelf.eontalned 
bre&tblnl &PpU'&t\la 
wtth tun faceptece 
oper&ted In preaur&
dem&nd or other 
positive pnssure mode. 

Plrdt1btln&---·-·-···· (1) A 11t1f.eont&IDed 
breetblnr &Pp&ntua 
wttb tun faceptece 
oper&t.ed ID p~ 
demand or other 
positive pl"tllllUl'e mode. 

<3> Re.,t>irator program. <O The em
oyer shall ln&tltute a respiratory 
-otection program tn accordance with 
I CPR 1910.134 Cb), Cd), <e>, and (f). 
<U> Emplo.yees who wear respirators 
1all be allowed to wash their faces 
id respirator facepieces as needed to 
revent potentlal sk1Il lrrltatlon assoct
r.ed with respirator use. • 

this section. 
<6> Ezl)o$Uf'f! monitoring. (I) Pollow

tng an emergency, the employer shall 
conduct monitoring which complies 
with paragraph (f) of this section. 

<ID In workplaces not nonoa.JJy sub
ject to periodic monitoring, the em
ployer may terminate monitoring 
when two consecutive measurements 
Indicate eXJ)05UttS below the permf.ssl
ble eXJ)OSUl'e Umlt. 

<J> ProtecU-oe clothing and equii>
menta.-<1> .Pro11Uion and use. Where 
there ts any possibOity of eye or 
dermal contact with liquid or solid 
DBCP, the employer sba.JJ provide, at 
no cost to the employee, and asmire 
that the employee wears impermeable 
protective clothing and equipment to 
protect the area of the body which 
may come In contact with DBCP. EYe 
and face protection sba.JJ meet the re
quirements of t 1910.133 of this Part. 

<2> .Remot>aZ and •t.oraoe. O> The em
ployer shall assure that employees 
remove DBCP coI'tarn!nared work 
clothing only In change rooms pro
vided In accordance with paragraph (1) 

Cl) of this section. 
(ll) The employer •baJJ assure that 

employees promptly remove any pro
tective clotbJng and equipment which 
becomes contaminated with DBCP
contatnfng liquids and solids. This 
clothing shall not be rewom until the 
DBCP has been removed· from the 
clothing or equipment. 

(ill> The employer shall assure that 
no employee takes DBCP contaminat
ed protective devices and work cloth· 
Ing out of the change room, except 
those employees authorized to do so 
for the purpose of laundering, mainte• 
nance, of disposal. 

equipment of the potentially harmful 
effects of exposure to DBCP. 

(ill) The employer shall prohibit the 
removal of DBCP from protective 
clothing and equipment by blowing or 
shaking. 

Ck> Housekeeping.-<l> Surface&. (1) 
All workplace surfaces shall be main
tained free of visible accumulations of 
DBCP. 

(11) Dry sweeping and the use of 
compressed air for the cleaning of 
floors and other surfaces is prohibited 
where DBCP dusts or liquids are pre
sent. 

(ill) Where vacuuming methods are 
selected to clean floors and other sur
faces, either portable units or a perma
nent system may be used. 

<a> If a portable unit is selected, the 
exhaust shall be attached to the gen
eral workplace exhaust ventlla.tlon 
system or collected within the vacuum 
unit, equipped with high efficiency fil
ters or other appropriate means of 
contaminant removal, so that DBCP ls 
not reintroduced into the workplace 
air. and 

Cb> Portable vacuum units used to 
collect DBCP may not be used for 
other c}P.anlng purposes and shall be 
labeled as prescribed by paragraph 
<oX3> of this section. 

<iv) Cleaning of floors and other sur-
faces contaminated with DBCP-con
tafnfng dusts shall not be performed 
by washing down with a hose, unless a 
fine spray has first been laid down. 

(2) Liq~id3. Where DBCP is present 
in a liquid form, or as a resultant 
vapor, all containers or vessels con
taining DBCP shall be enclosed to the 
maximum extent feasible and tightly 
covered when not in use. 

(3) Waste disposal. DBCP waste 
scrap, debris, containers or equipment, 
shall be disposed of in sealed bags or 
other closed containers which prevent 
dispersion of DBCP outside the con
tainer. 

(1) Hygiene facilities and practie:es.-
<1> Emergency rituatwna.-<1> Wnt
-n plan.,. <l> A written plan for emer
ency situations shall be developed for 
:ich work.place ln which DBCP fs pre
?nt. 
Cll) Appropriate portions of the plan 

.. nan be implemented In the event of 
_ n emergency. 
· <2) Employees engaged In correcting 

mergency conditions shall be 
'Quipped as required In paragraphs (h) 

,,.. lld <J> of this section until the emer
·ency ls abated. 

(iv) DBCP-contaminated protective 
devices and work clothing shall be 
placed and stored in closed containers 
which prevent dispersion of the DBCP 
outside the container. 

(v) Containers of DBCP contaminat
ed protective devices or work clothinl; 
which are to be taken out of change 
rooms or the workplace for cleaning, 
maintenance or disposal, shall bear 
labels in accordance with paragraph 
(o)C3) of this section. 

<l> Change rooms. The employer shall 
provide clean change rooms equipped 
with storage facillties for street 
clothes and separate storage facillties 
for protective clothing and equipment 
whenever employees are required to 
wear protective clothing and equip-
ment in accordance with parag:·aphs 
(h) and <J> of this section. · 

<2> Showers. (l) The employer shall 
assure that employees working in the 
regU).ated area shower at the end of 
the work shift. 

1 
(3) E1'CCU4tion- Employees not en

iaged In correcting tbe emergency 
. 1hall be removed and restricted from 
,he area and norma.J operations In tbe 
dfected area shall not be resumed 
into the emergency ls abated. 

.,..,.. <t> Alerting employee& Where tbere 
a a posstbWty of employee eXJ)OSUl'e 

~ :o DBCP due to the occurrence of an 
- emergency, a general aJarm sba.J] be 

(3) Cleaning and replacement. Cl> 
The employer shall clean, launder, 
repair, or replace protective clothing 
and equipment required by this para
graph to maintain their effectiveness. 
The employer shall provide clean pro
tective clothing and equipment at 
le~t daily to each affected employee. 

(Ii) The employer shall inform any 
person who launders or clean DBCP
contamlnated protective clothing or 

(ii) The employer shall assure that 
employees whose skin becomes con
taminated with DBCP-containlng liq
uids or solids immediately wash or 
shower to remove any DBCP from the 
skin . 

(111) The ~mployer shall provide 
shower facillties in accordance with 29 
CFR 1910.14l(d)(3). 

1044(1)(2) 
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(3) Lunchrooms. The employer shall 
provide lunchroom facllities which 
have a temperature controlled, posi
tive pressure, filtered air supply, and 
which are readily accessible to employ
ees working in regulated areas. 

<4> Lavatories. {p The employer 
shall assure that employees working ln 
the regulated area remove protective 
clothing and wash their hands and 
face prior to eating. 

(tl> The employer shall provide a 
sufficient number of lavatory facllities 
which comply with 29 CFR 
1910.14l<d> Cl) and (2). 

(5) Prohibition of activities in regu
lated arecu. The employer shall assure 
that, ln regulated areas, food or bever
ages are not present or consumed, 
smoking products and implements are 
not present or used, and cosmetics are 
not present or applied. 

(m) Medical surveillance.-(1) Gen
eraL (1) The employer shall make 
available a medical surveillance pro
gram for employees who work in regu
lated areas and employees who are 
subjected to DBCP exposures ln an 
emergency situation. 

~tl) All medical examinations and 
procedures shall be performed by or 
under the supervision of a licensed 
physician, and shall be provided with
out cost to the employee. 

(2) Frequency and content. At the 
time of initial assignment, and annual
ly thereafter, the employer shall pro
vide a medical examination for em
ployees who work ln regulated areas, 
which includ~ at least the following: 

(1) A medical and occupational histo
ry including reproductive history. 

(tl) A physical «aminatlon. includ
ing e,,:aminatlon of the genito-urlnary 
tract, testicle size and body habltus, 
Including a determination of sperm 
count. 

(ill) A serum specimen shalJ be ob
tained and the following determina
tions made by radloimmUPoassay tech
niques utilizing National Institutes of 
Health (NIH) specific antigen or one 
of equivalent sensitivity: 

<a> Serum follicle stimulating hor
mone <FSH>; 

(b) Serum luteinizing hormone (LH); 
and 

<c> Serum·total estrogen <females). 
<Iv> Any other tests deemed appro

priate by the examining physician. 
(3) Additional examination&. If the 

employee for any reason develops· 
signs or symptoms commonly a.ssoctat
ed with exPosure to DBCP, the em
ployer shall provide the em.ployee 
with a medical examlnatton which 
shall Include those elements consid
ered appropriate by the examining 
physician. 

(4) ln.fonnaU.on ~ to the ph11-
ncian. The employer abaJJ provide the 
followtng information to the examin
ing physician: 

Ci) A copy of this regulation and its 
appendices; 
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CU) A description of the affected em
ployee's duties as they mete to the 
employee's exl)OSUl'e; 

(ill) The level of DBCP to wblch the 
employee ls exposed; and 

(IV) A description of UIY personal 
protective equipment UBed or to be 
used .. 

(5) Phyncian'8 written o,msion.. <t> 
For each e:xaminatlon under this see
tion. the employer shall obt•to and 
provide the employee with a written 
opinion from the eramfntng physician 
which shall include: 

<a> The results of the mf'ribJ tests 
performed; 

<b> The physician's optnlon as to 
whether the employee has any detect
ed medical condition which would 
place the employee at an Increased 
rlsk of material lmpairm.ent of health 
from exposure to DBCP; and 

<c> Any recommended Umltatlons 
upon the employee's ex])06Ul'e to 
DBCP or upon the use of protective 
clothing and equipment such as respi
rators. 

(tl) The employer sbaJJ Instruct the 
physician not to reveal In the written· 
opinion specific fl.ridings or dfagn"8eS 
unrelated to occupational exposure. 

(6) Emergency s1tuatfon& Uthe em
ployee ls exposed to DBCP In an emer
gency situation. the employer sbaJJ 
provide tbe employee with a sperm 
count test as soon as practfcable, or, if 
the employee has been -rn s e ct!onized 
or ls unable to produce 11. sernen speci
men, the hormone t.ests contained in 

. paragraph <mX2)(ill) of this section. 
The employer shall provide these 
same tests three months later. 

-
(n) Emp'lo11ee in.formation and tra.in-

1.ng.--<1 > Training program. (j) The 
employer shall institute a training 
program for all employees who may be 
exposed to DBCP and shall assure 
their participation in such training 
program. 

<tl> The employer shall assure that 
each employee ls informed of the fol• 
lowing: 

<a> The information contained In 
Appendix A; 

(b) The quantity, location, manner 
of use, release or storage of DBCP and 
the specific nature of operations 
which could result in exposure to 
DBCP as well as any necessary protec
tive steps; 

Cc) The purpose, proper use, and 
llmltations of respirators; 

Cd) The purpose and description of 
the medical surveillance program re
quired by paragraph <m> of this sec
tion; and 

(e) A review of this standard, includ
ing appendices. 

<2> Access to training material3. (0 
The employer shall make a copy of 
this standard and its appendices read
ily available to all affected employees. 

(li) The employer shall provide, 
upon request. all materials relating to 

the employee information and tJ 
1ng program to the Assistant Seere 
and the Director. 

(o) Signs and labels.-(!) GeMra 
The employer may use labels or i 
required by other statutes, ree, 
tions, or ordinances in addition t 
In combination with, signs and le 
required by this paragraph. 

CU) The employer shall assure 
no statement appears on or near 
sign or label required by this p 
graph which contradicts or detr 
from the required sign or label 

(2> Signs. Cl> The employer shall J 

signs to clearly Indicate all regul( 
areas. These signs shall bear 
legend: 

DAKGE!l 

1,2-Dlbromo-3-<:hloropropane 

(lmert approprl.ate tra.de or com771011 
namu> 

CAJfCBR HAZARJ> 

Al1THORIZ!J> PERSO!fflEL 01'1. y 

RESPIRATOR IIJ:Qt7IRED 

<3) Labels. (l> The employer sl 
assure that precautionary labels 
affixed to all containers of DBCP E 
of products containing DBCP In 1 
workplace, and that the labels remr 
affixed when the DBCP or produ 
containing DBCP are sold, dlstribut 
or otherwise leave the emploYt' 
workplace. Where DBCP or produ 
containing DBCP are sold, dlstribut 

· or otherwise leave the employe 
workplace bearing appropriate lab 
required by EPA under the reguJatlo 
In 40 CFR Part- 162, the labels 
quired by this paragraph need not 
affixed. 

CU> The employer shall assure th 
the precautionary labels required 1 
this paragraph are readily visible BJ 
legible. The labels shall bear the t, 
lowlng legend: 

DAJIIGER 

l,2-Dlbromo-3~hloropropane 

CA11CZR RAZAJlD 

<p) RecordkeeJ)-tng.--(1) Expo8tt 
monitoring. <D The employer shall e 
tabllsh and maintain an accura 
record of all monitoring required t 
paragraph CO of this section. 

(tl) This record shall Include: 
(11) The dates, number, duration an 

results of each of the samples take> 
including a description of the san 
pllng.procedure used to determine reJ 
resenta.tive employee eXl)OSure; 

Cb) A description of the sampUn 
and analytical methods used; 

<c> Type of respiratory protective d< 
vices worn, if any; and 

<d> Name, social security numbe> 
and Job classification of the employe 
monitored and of all other employee 
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ose exl)OSure tbe measurement Is 
ended to represent. 
U> The employer shall maintain 
s record for at least 40 years or the 
ration of employment plus 20 years, 
lchever ts longer. • 
21 Medical surveillance. Ci) The em-
1yer shall establish and maintain an 
·urate record for each employee 
>Ject to medical surveillance re
Ired by paragraph Cm) of this see-
n. 
II> This record shall include: 
a> The name and social security 
mber of the employee; 
b) A copy of the physician's written 
tnlon; 
c> Any employee medical com
\lnt.<; related to exposure to DBCP; 
d> A copy of the ln!ormatlon pro

Jed the physician as reqwred by 
.re.graphs Cm)C4)(U) through 
1>(4)Clv) of this section; and 
'e> A copy of the employee's medical 
1<1 work history. 
CllJ> The employer shall maintain 
tis record for at least 40 years or the 
1rat1on of employment plus 20 yea.rs, 
hichever ts longer. 
(3) AvaUabtlitv. CO The employer 
tall assure that all records reqwred 
, be maintained by this section be 
1ade available upon request to the As
-~tant Secretary and the Director for 
w:amtnatlon and copying. 
(11) The employer shall assure that 

11 employee exposure monitoring re
ords required by this section be made 
vallable for examination and copying 
o a!fected employees or their deslg
ated representatives. 
<Ill> The employer shall assure that 

ormer employees and former employ-
1··s designated representatives have 
.rcess to such records as will indicate 
he former employee's own exposure 
oDBCP. 

Clv) The employer shall assure that 
•mployee medical records reqwred to 
oe maintained by this section be made 
"v&J.J.able, UPOn request, for examina
tion and copying to the employee or 
rormer employee and to a physician or 
other individual designated by the af
fected employee or former employee. 

.. <4> Tra~er of record.,. CO If the em
ployer ceases to do business, the suc
cessor employer shall receive and 
retain all records reqwred to be main
tained by paragraph (p) of this section 
for the prescribed period. 

<IJ) If the employer ceases to do bust
J ness and there Is no successor employ-

er to receive and retain the records for 
• · the prescribed period. the employer 

shall transmit these records by mall to 
the Director. 

<ill> At the expiration of the reten
tion period for the records reqwred to 
be maintained under paragraph <P> of 
this section. the employer shall trans-

• mit these records by mail to the Direc
tor. 

(Q) Ob3eroation of monitoring-Cl> 
Employee ob3eroatton. The employer 

CONTROL 

shall provide affected employees, or 
their designated representatives. with 
an opportunity to observe any mont
toring of employee exposure to DBCP 
reqwred by this section. 

(2) Obseroation procedures. Cl> 
Whenever observation of the measur
ing or monitoring of employee expo
sure to DBCP requires entry into an 
area where the use of protective cloth
ing or equipment ts reqwred. the em
ployer shall provide the observer with 
personal protective clothing or equip
ment reqwred to be worn by employ
ees working in the area, assure the use 
of such clothing and equtpmen~. and 
reqwre the observer to comply with 
all other applicable safety and health 
procedures. 

CU) Without interfering with the 
monttortng or measurement, observers 
shall be entitled to: 

<a) Receive an explanation of the 
measurement procedures; 

Cb) Observe all steps related to the 
measurement of airborne concentra
tions of DBCP performed at the place 
of exPosure; and 

<c> Record the results obtained. 
Cr> Appendices. The information con

tained In the appendices ts not Intend
ed, by itself, to create any additional 
obligations not otherwise imPoSed or 
to detract from any existing obliga
tion. 

APn:NDlX A-SUBSTANCE SAPETY DATA SHllET 
F'oRDBCP 

I , SUBSTARCB WE!nl71CATI ON 

A. Synonyms and trades names: DBCP; 
Dibromochloropropane; Fumazone <Dow 
Chemical Company TM); Nemafume; Nema
gon <Shell ChemJcal Co. TM>: Nemaset; 
BBC 12; and OS 1879. 

B. PennLsslble exposure: 
l. Airborne. l part DBCP vapor per billion 

parts of air <l ppb>: tune-weighted averaee 
(TWA> fnr an 8-hour workday. 

2. Derm4l. Eye contact and sltln contact 
wfth DBCP are prohibited. 

c. Appearance and odor: TechnJC&l grade 
DBCP Is a dense yellow or amber liQuld 
with a pungent odor. It may also appear In 
gn.oular form. or blended In V1U"Y1ni con
centrations with other UQuld.s. 

D. Uses: DBCP Is used to control nema,. 
todes, very sm&ll worm-like plant pan.sites, 
on crops Including cotton. soybeans, fruits, 
nuts, veeetables and ornament.ala. 

II. HLU.rM BA%.ARD DATA 

A. Routes of entry: Employees may be ex-
po.,ed: 

1. Through lnhalat!on (breat.hlng>; 
2. Throuab tnaestlon <swallowtna>; 
3. Skin contact; and 
4. Eye contact. 
B . Effects of erposure: 
1. Acute Uj)O.tUl"e. DBCP may cauae 

drowsiness, l.rrttatton or the eyes.. nose. 
throat and skin. nausea and vomittna. In ad
dltlon. overeXl)OSW"e may cause damage to 
the lunp, liver or ltldneys. 

2. Chrontc Q;J)0$1ll"e. Prolonged or repeat
ed eltl)0.1ure to DBCP ha.s been shown t.o 
cause sterlllty In hnmam It also ha.s been 
shown to produce cancer and aterlllty In lab-

oratory animals and has been determined to 
constitute an increased risk of cancer in 
man. 

3. Rei>ortin11 SillN and Svm11tcm.s. If you 
develop any of the above signs or symptoms 
that you think are caused by exl)OSW'e to 
DBCP, you shoUld lntorm your employer. 

UI. IDIERGEN'CT FIRST AID PROCEDU'RES 

A. E11e UJJO-'Ul"e. U DBCP liQuld or dust 
containing OBCP gets into your eyes, wash 
your eyes Immediately With large amounts 
of water, lifting the lower and upper lids oc
casionally. Oet medical att,entlon Immedi
ately. Contact lenses shoUld not be worn 
when worldni wftb DBCP. 

B. Sktn UJ)O.rure. If DBCP Uquids or dusts 
containing DBCP get on your skin. Immedi
ately wash ustna soap or mild detergent and 
water. If DBCP liquJds or dusts CODtalnlne 
DBCP penetrate through your clothing, 
remove the clothing lmmedJatelY ~d wast\. 
If irritation Is present after washlna get 
medical attention. 

C. Breathing. If you or any person 
breathe in lvge amount.a of DBCP, move 
the exJ>OSed person to fresh air at once. If 
breathl..na has stopped. perform artilldal 
respiration. Do not use mouth-to-mouth 
Keep the affected person wann and at rest 
Oet medical attention as aoon u possible. 

D. Swalu>wfng. Wben DBCP bas been 
swallowed and tbe person Is comclous, ctve 
the person large amount.a of water Immedi
ately. After the ·water bu been swallowed. 
try to cet the person to vomit by bavtna 
hJm touch the back of b19 throat with h1a 
finlrer. Do not make an unconscious person 
vomit. Get medical attention l.mtnedlatel,y. 

E. Rucue. Notlty someone. Put into etfect 
t he estabUahed emeraency rescue proce
dures. Know tbe locations of the emeraency 
rescue equlpment before tbe need arise&. 

IV. BDPIRATOU AJ'1> PllOUCiiv& CI.OTHIJfO 

A. RuJ)lratcra. You may be req~ to 
wear a respirator in emerirenctes and wbile 
your employer Is In the proceaa of reducln& 
DBCP el[l)()l1UJ"es throuah enatneertn.a con
troLs. If respirators are worn. they must 
have a National Inatltute for Occupational 
Safety and Bea.Ith <NIOSH> approval label 
<Older resplratol"I may have a Bureau of 
Mines Approval label). For elfective protec
tion. a respirator mu.st flt your face and 
bead snugly. The respl.nltor 11h0Uld not be 
l~ned or removed 1n work altuattons 
where Its use Is reciu.lred. DBCP does not 
have a detect.able odor ucept at 1,000 times 
or more above the perml&,ible exl)OIIUre 
limit. If you can IDlell DBCP wbile weartna 
a reaplrat.or, the respirator la not working 
con-ectlY; go lmmedJately to fresh air. If you 
experience difficulty breathlne whlle wear-
1.na a respirator, tell your employer. 

B. Protectioe clothing. Wben wortcmg wttb 
DBCP you must wear for your protec:tton 
l!npermeable work clothlna p.ro"1ded by 
your employer. <Standard rubber and neo
prene protective clotb.lna do not offer ad&
Quate protection). 

DBCP must never be allowed to remain on 
tbe akin. Clothlna and &hoes must not be aJ. 
lowed to become CODl&mloated With DBCP, 
IUld fl they do, they must be promptly re
moved and not worn -,.J.n unt.ll completely 
free o! OBCP. Tum in Impermeable clotb-
1.na t.bat bu developed leau for repair or 
repJacem~nt. 

C. E~ protection. You must wear spluh
proor safety l'OQles where there la &QY P<»
albWty or DBCP Uquld or dust contacttna 
your eyes. 
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V. PllD:AUTIOlfB ,OJl II.US 'l7llS. BA1'1>LmG, di> 
STORAGE 

A. DBCP must be stored In tightly cloeed 
contain.en In a coo:, well-ventflated N"eL 

B. U your won: clothing may have become 
contamlnaU>d with DBCP. or liquids or 
dusts cot1talntng DBCP, you must cbange 
Into uncol'.'tamlnated clothing before leaving 
tbe work premises 

c. Ypu must pl"ODlJ>t}y remove any protec
tive clothing that becomes contamlnau.d 
with DBCP. Tb1s clothing must not be 
rewom until the DBCP Is removed from the 
clothing. 

D. U your skin becomes contaminated 
with DBCP, you must Immediately and 
tborougbly wash or shower with soap or 
mild detergent and water to remove any 
DBCP from your akin. 

E. You must not keep food. beverages. cos
metics, or smok:lng mateJiala. nor eat or 
smoke, In regulated areas.. 

F. u you work In a regulated area. you 
must wash your bands thoroughly with 
soap or mild detergent and water. before 
eattna, smok:lng or using toilet tadJJttes. 

O. U you work In a regu)ated area. you 
must remove any protective equipment or 
clothing before leaving the regu)ated area. 

H. Ask your supervisor where DBCP Is 
u.sed In your work area and tor any addf. 
tlon&) safety and bealth rules. 

VL ~OCSPS TO IJDODU%IO• 

A. Ea.ch year, your employer Is required to 
inform you of the lnformat1on contained In 
th1s Substance Safety Data Sheet for 
DBCP. ID addition, your employer must In
struct you In the sate use ot DBCP, emer
gency procedures, and the correct use of 
protective equipment. 

B. Your employer Is required to determine 
whether you are being eJ:PD s e d to DBCP. 
You or your representative have the right 
to observe emplo:;ee exposure meuure
ments and to record the result obtained. 
Your employer Is required to Inform you of 
your elq)()SUl'e. U your employer determines 
that you are being overexpoeed, he Is re
qllired to Inform you ot the actions wbicb 
are being taken to reduce your exposure. 

C. Your employer 1a required to keep re
cords of your eJCpOIJUl'e and medlcal examl
natfona. Your employer 1a 1eqahed to keep 
exJ)OSUre and ll'edlcal da&a tor at least 40 
yean or the duration ot :,our empklyment 
plUB 20 years, whichever ls Jooga. 

D. Your employer ta 1eqahed to ...,_ .. 
eTJ)OIIUl'e and medtcaJ reconla to :,ou. your 
Ph3lsiclan. or other IDdtnctaa1 1 Sazated by 
you UPOn your written reqmst, 

An&&DXX ~ Tw:w+w 41 

Guma.DID - DBCP 

L PBTS1aL Am- CtiWEH ♦I MD 

A. &1Maoce Tdeotftk:atkm 
1.. Synon:,ms: 1.,.J-c1Dan1+ S rL:aopao

pane; DBCP, Pmn• +< Jllfemafume; lfana. 
gon; Nerne~ BBC 12; 08 1ftt.. DBCP is 
aJao Included ID ,o1cuHunJ • CS k'ee 1111d 
fnmlpota whlcb 11-:lode &be pbrue 
"Ner:a " ID tbetr name 

2. PormuJa• C3H5Brl CL 
3. M.<,teculv Weight: 236. 
B.Pbyslcell>at&: 
1.. Bolllnc point (780 mm JIG)'; U5C ,.113.P> 
, SpeclfJr. gravity <waier=l>- • -
3. Vapor demlty (afr=l a• baOtnc P,_Omt of 

DBCP>: Data not anQaNe 
4. lleJUng point: SC <GP>. 
5. Vapor i,l u..,e at 20C (IBP): U - Jlc 

1044(r) 

6. SolubWty to water. 1000 ppn. 
7. Evaporation rate <Bld;Jl 4- 1 te l>: 

very much less than L 
8. Appearance and odor. DeJwo 7d).ow or 

amber liquid with a puu a 1t odor at hJch 
concentration&. Any det • Ne odor of 
DBCP fndfcata -OVe»€iliGIWE!. 

n. l'DZ ICCPLOSIOJI .aJID DM ii♦i.ti PIT♦PD 

A.Plre 
1. PJaah point: 1.70P me> 
2. Autoignition ~ Data not 

avaDable. 
3. Plammab'" UmHa ID lllr. paaut by 

volume: Data oot •.....PaNr 
4. ExtlnguJshJng ue11a- OUbao 41oxlde,, 

dry cbemlcaJ 
5. Special tln'>-fl&htfnc .»· !wri. Do not 

uae a aolld at. m 'If wuer .sace a meuo 
will acatter and BPI d the flre.. 1Jae water 
spray to cool cm,tal..,.... e11• 1 to a fire. 

6. Unusual Ore 1111d e11ileeW' baarda: 
Nooe known.. 

7. Por PUIC< c ot COMDlll7lns wt&h the re
quirement& of I 1.1110.108. liquid DBCP la 
cten1fi4!d u a ci... m A ccncl, f I+- UQukl 

t. Por the pwpcw of NWHiliJlua with 
§ Ull0.309, the cltNl"r:atkwt ,rf bmrdom le>
catlona u deacrlbed In arUcle 500 ot the Na
tional Electrical Code for DBCP llhaD be 
Clua I. Group D. 

9. Por the .,.npcw of ., , • .,,_... wtt.h 
11910.1.57, DBC'P ta ... , l!'wl • a Clue B 
fire hazvd. 

10. Por the pwpcw uf aw,.....,.. wtt.h 
f 191.0.178, h>c:aUoDa e,,-,.,,,,, u mardoPs 
locations due to the Pl """ of DBCP ebaD 
be Clallls I. Group D. 

lL Sources of l111ftka ve probJbtted 
where DBCP JA E ta a fire or exph.,.,., 
hazvd. 

B. Dee•""ctttttycrfifty"' 
1. Ooodltfom contnboUDa to tmtab(Jlty. 

Nonetnowo.. 
2. IncompeUbDlffa: Peecte wtu> dvmk:al

J.y acUve met.aJ.s. such u aJnmh1..m. maCDP
llium and tin alloYL 

3. Buardou8 cJe.waup-eHl-e l)lvuOCt& 
Tone paes and vapors <aucb u BBr, HCl 
and carbon mooonde> 1D11,y be ... t ID a 
Ore lnvolvlnlr DBCP. 

4. Special precaution&: DBCP wm atteet: 
1101De rubber materlala an<f coettnce 

lll. SPILL, L&AX A.In) DISPOSAL PROCEDUllES 

A. U DBCP Is spWed or leaked. the follow
Ing steps should be ta.ken: 

1. The area should be evacuated at once 
and re-entered only after tborough ventila
tion. 

2. Ventilate area of spW or leak. 
3. If In liquid form. collect for reclamation 

or absorb In paper, vermiculite, dry sand, 
earth or l'lmUar "l&terlAl. 

-t. u In solid form, collect spWed material 
In the most convenient and safe manni,r for 
reclamation or for disposal. 

B. Persona not wearing protective equip. 
ment must be restricted from areas of spllls 
or leaks untiJ cleanup bas beeo completed. 

C. Waste D1sposal Methods: 
1. For small quantities of liquid DBCP, 

absorb on paper towels, remove to a safe 
place <such as a fume hood> and bum the 
paper. I..Arge quantlttes can be reclslm"" or 
collected and atomized ln a suitable combus
tion chamber equipped wltb an appropriate 
effluent gas r\eaofng device. U liquid DBCP 
ls absorbed In vermiculite, dry sand. eartb 
or similar material and placed In sealed con
tainers it may be disposed of In a state-ap. 
proved saoltary landfill 

2. U In solid form. for small qua, • 2i ll 
place on paper towels, remove to Ill ,. m 
place (such as a fume hood> and bum. • tact 
quantities may be reclaimed. Howe told , 
this Is not practical, dl.s.1olve In a flam• ~ 
solvent <such as alcobol) and atom.lz I tmel 
suitable combustion chamber equippe- a I 
an appropriate effluent gas cleaning c • !:OB 
DBCP In solid form may also be d.lspo !deq1 
a state-approved sanitary JandfW. jd 1 

IV. IIOmTOJlllfG A1'I> IIBASURDID'l 
fl In 
Q I 

PROCEDUJlBS I! 1M 
A. Exposure above the permissible • ¢lL 

sure limit. lllll 
1. Eight Hour E;r;pon,.re Evaluatu,111 • ah! 

surements tat.en for the purpose of • Mlop 
mining eDU>lO.Yff exposure under tb! • li:n1 
tlon are best ta.ken so that the avel'! a- l1J:nr 
hour eXJ)OSure may be determJned fl • =th 
single 8-hour sample or two <2> 4-how •· al[ 
plea. Afr samples should be tat.en In tll 'n 
ployee's breathing zone <aJr that ILd 111. 
most oearly represent that lnhaled b 1M kl, 
eDU>loyee). ,o: 

2. Monitoring Techniquu: The san U .-c 
and analysis under this section rna,y b Ir· Idol 
formed by collecting the DBCP vapor c lft· 

1111 troleum based charooal absorption • 0 81 with subsequent chemical analyses. ~ · 
method of measurement chosen show I& ~ 
termlne the concentration of air 11 ~ 
DBCP at the permissible exposure Un kl ii 
an accuracy of plUB or minus 25 perce [J ,,., 11 
cbArcoaJ tubes are used. a total volume l() :.ne 
liters should be collected at a now rate k> ~ 
oc. per minute for each tube. Analyze tl e 
sultaot samples as you would samples c • 11'1 
logen&ted solvent. 

B. Since many of the duties relatll ~ 
employee protection are dependent 01 I«- b 
result.s of monitoring and measuring , e- ~ ~ 
dues, employers should assure thal H' an; 
evaluation of employee exposures ls,; r flt 
formed by a competent lndustrlAl hY8T • 
or other tecbn1cal1Y qualified person. 

V. PRO'l'ICi 1 YI CLOT'HDfG 

Employees should be reQuired to Welt P 
proprtate protective clothlna to preven i> 
posslbWty of skin contact with DBCP e 
caUBe DBCP Is absorbed through the sll. I 
Is Important to prevent skin contact kl 
botb Uquid and solid forms of DBCP. o 
teethe clothlna should Include lmPerm• Ir 
coveralls or slmiJar fullbody work clotl I 
gloves. beadcoverlnp, and workshoe ir 
sboe covering&. Standard rubber and ► 
prene gloves do not offer adequate pr e 
tlon and sbould oot be relied upon to P 
DBCP off the skin. DBCP should nevt ie 
allowed to remain on the skin. Clotb.Jng d 
shoes should not be allowed to become 1-
tamJnated with tbe material, and If theJ >. 
they should be promptly removed and It 
worn again until completely free of the l
terlal. Any protective clothing which ha ,_ 
veloped leaks or Is otherwise found to bl t
fectlve should be repaJred or repla.ced. ,. 
ployees should also be reQulred to ' ~ 
splash-proof safety ronles where the1 • Iii~ 
any possibility of DBCP con~ e , 01 
eyes. 1111 

VI .• HOOS&il..Et.PDIQ A.In) HTGIKIB PACILJTI 

1. The workplace mUBt be kept clean. ._ 
derly and In a sanitary condition; 

2. Dr:, sweeping and the UBe of c , 
pressed aJr la unsate for tbe <'1eanin1 f 
noors and other surfaces where DBCP • t 
or liquids are found. To rnlnlrnlu the • · 
t&rnlnatlon of aJr with dU4t. vacuuming 1 1 

either portable or perm.anent systems D t 

·~ ~ Ill 
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I e uaed. lf a portable unit Is selected. the 
1 ma111t must be attached to the general 
1 orkplace exhaust ventilation system. or 
r ,uected within the vacuum unJt equipped 
1 1th high efficiency filters or other appro-
1 r1ate means of contamination removal and 
1 ot used for other purposes. Units used to 
' ollect DBCP must be labeled. 

squamous cell carcinomas of the stomach 
with metastases In both specie&. DBCP also 
Induced mammary adenocarctnornas In the 
female rats at both dose levels. 

Ill. SIGNS A1'I> SYKPTOJIS 

c 3. Adequate washing facllltles with hot 
nd cold water must be provided. and m.a1n
l!ned In a sanitary condition. Suitable 
leanslni agents shouid also be provided to 
.1111re the effective removal of DBCP from 

A. Inhalation: Nausea. eye irritation, con
junctivitis, respiratory irritation, pulmonary 
congest!on or edema, CNS depres.,lon with 
apathy, sluggishness, and ataxia. 

B. Dermal: ErYthema or Inflammation 
and dermatitis on repeated exposure. 

I he skin. 
4 Change or dressing rooms with lndivid-

• Ill clothes storage facilities must be pro
- 1ded to prevent the contamination of street 
1 ·lotbes with DBCP. Because of the hazard
i 1111 nature of DBCP. contaminated protec
a Ive clothing must be stored In closed con
u &Iner& for cle.anlng or disposal. 
I 
~ VII. KISCZLLAJ00'17S PRllCAtlTlO1"S 

I A. Store DBCP In tightly closed contaln-
!R In a cool, well ventilated area. 

ii B. Use of supplied-air suits or other imper
' tloua clothing <such as acid suits> may be 
1 fl-~ to prevent skin cont.a.ct with 
~ OBCP. Supplied-air suits should be selec~ 

uaed, and m&Jntalned under the supervision 
~ of persons knowlegeable ln the lJmitatlons 

11 
and potential life-endangering characteris-
Uca of supplied-air suits. 

~ C. The use of air-conditioned suits may be 
Ji 'lecessary In W1U1Der climates. 
e D. Advtse employees of all areas and oper
' I aUons where eXPOSure to DBCP could occur. 

VllI. COIOlO1" OPERATIO1"S 

' . t Common operations In which exposure to 
:v 'OBCP la likely to occur are: during Its pro-
t ductlon; and during Its formulation Into pes
P Ucldes and fumigants. 

al 

,, 
LI 
'· I 

Al'PDDIX C.-MEDICAI. SuttVZILLANCS 
OtJID!LDfZS Foa DBCP 

I. aoun or J:NTRY 

Inhalation; skin absorption 

~ ll. TOXICOLOGY 

1' Recent data collected on workers Involved 
di In the manufacture and formulatton of 
bf1 'OBCP has shown that DBCP can cause ste
s rtllty at very low levels of exposure. This 
n, llnding Is supported by studies showing that 

io• DBCP causes sterility In animals. ChronJc 
u exposure to DBCP resulted In pronounced 
tr necrotic action on the parenchymatous 

1
, orpm (I.e .• liver, kidney, spleen> and on the 

1
ec l.eatlcles of rats at concentrations u low as 5 

11 
c Pl>m. Rats tbAt were chronically eXl)OSed to 

d n DBCP also showed changes In the coml)()81· 
t II tlon of the blood, showing low RBC. herno-
1,1< llobtn. and WBC, and high retlculocyte 
i,e, levela as well as functional hepatic dlstur
, I b&nceb. manifesting Itself In a long proth
.e• rom In time. Reznik et al. noted a single 

1111 doee of 100 mg produced profound depre&
r a alon of the nervous system of rats. Their 

oonditlon gradually improved. Acute expo
sure also resulted In the destruction of the 

rid aex gland activity of male rats as well as 
cauatng changes In the estrous cycle In 

n. c female rats. Anlrnal Rtudies have also assoct-

IV. SPECIAL TESTS 

A. Semen cinalJlri&: The following Informa
tion excerpted from the document "Evalua
tion of Testlcuiar Function", submitted by 
the Corporate Medical Department of the 
Shell OU Company (exhibit 39-3), may be 
useful to pbystclan.s conducting the medical 
survefilance program; 

In perform1ng sernen analyses certain 
rnlnlrn11.l but specific criteria should be rnet: 

1. It Is recommended that a m1nlroum of 
three valid semen anaiyses be obtained In 
order to make a determination of an Individ
ual's average sperm count. 

2. A period of sexual abstinence la neces
sary prior to the collection of each mastur
batory sample. It Is recommended that tn
tereourse or masturbation be performed 48 
hours before the actual specimen collection. 
A period of 48 hours of abstinence would 
follow; then the masturbatory sample would 
be collected. 

3. Each semen specimen should be collect
ed In a clean, widemouthed. glass Jar <not 
necessarllY pre-stertllud) In a manner desig
nated by the e:ramlnlng pbyalclan. Any part 
of the ~mlnal Ouid exam should be tn1-
tlaled oniv after lwuVcictton Is complete, 
Le., 30 to 45 minutes after collection. 

4. Semen volume should be measured to 
the nearest 1/,o of a cubic centimeter. 

5. Sperm density should be determined 
using routine techniques tnvolv1ni the use 
of a white oell pipette and a heroocytometer 
chamber. The immobilizing Duid roost effec: 
tlve and roost easily obtained for this pro
cess ts distllled water. 

6. Thin. dry smears of the semen should 
be made for a morphologic clas&ficatlon of 
the sperm forms and should be stained with 
either hernatoxalin or the more difficult, 
yet more precise, Papanlcolaou technique. 
Also of Importance to record ts obvious 
sperm agglutination, pyospermla. delayed u"
qulfaction (greater than 30 minutes>. and 
!lyperviscoslty. In addition. pH, using nitra
zlne paper, should be determined. 

7. A ,total morphology evaluation should 
Include percentages of the following: 

a. Normal Coval) forms, 
b. Tapered forms, 
c. Amorphous forms (Include large and 

small sperm shapes), 
d. Duplicated (either beads or tails> forms, 

and 
e. Immature forms. 
8. Each sample should be evaluated for 

sperm vtabUitJI (percent viable sperm 
mov1ne at the time of t-1ramlnatlon> as well 
as sperm mottlftJI <subjective characteriza
tion of "purposeful forward sperm progres
sion" of the majority of those viable s~rm 

lted DBCP with an Increased Incidence of 
cC1 carcinoma. Olson, et aL orally adrolnlstered 

OS ' DBCP to rats and rolce 5 times per week at 
'dll txi:>erimental1Y predetermined maxlmallY 
I di tolerated doses and at ball those doses. AB 
rfll early as ten weeks after tn1t1atlon of treat-

111,11 lll'.Jlt, DBCP Induced a high Incidence of 

analyzed) within two hours after collectlOR, 
Ideally by the same or equallY qualified ex
aminer. 

B. serum determtnatfona: The following 
serum determinations should be performed 
by radiolmrouno-ass&Y techniques using Na
tional Institutes of Health <NIH> specUlc 

antigen or antigen preparations of equiv
alent sensitivity: 

1. Serum foWcle stimulating hormone 
CFSH>; 

2. Se.rum lut.('lnlztng hormone (LB>; and 
3. Serum total estrogen <females only). 

V.TIU!ATIO!!lff 

Remove from eXPOSure Immediately, give 
oxygen or artificial resuscitation U Indicat
ed. Contaroln&ted clothing and shoes should 
be removed immediately. Flush eyes and 
wash contaminated skin. lf swallowed and 
the person la conscious. Induce vomiting. 
Recovery from mild exposures Is usually 
rapid and complete. 

VI. S'171lVEILLAll'CZ A1'I> l"HEVDIIIV& 
CONS ID ERA TIO1"S 

A. Other comideratton&. DBCP can cause 
both acute and chronic eUects. It Is impor
tant that the physician become (amlJlar 
with the operating conditions 1n which ex
posure to DBCP occurs. Those with respira
tory disorders may not tolerate the wearing 
of negative pressure respirators. 

B. SuroeUl.a.nu cind screening. Medical 
histories and laboratory exarnlnat.tons are 
required for each employee subject to expo
sure to DBCP. The employer should screen 
employees for history of certain medical 
conditlons <listed below) which might place 
the employee at Increased risk from expo
sure. 

1. Liver duea.3e. The prtmAry site of blo
transformatlon and detoxification of DBCP 
Is the liver. Liver dysfunctions likely to In
hibit the conjugation reactions w1ll tend to 
promote the toxic actions of DBCP. These 
precautions should be considered before ex
posing persons with Impaired liver function 
to DBCP. 

2. Renal dfsea.3e. Because DBCP bas been 
associated with tnJury to the kidney It Is im
portant that special consideration be given 
to th~e with possible impairment of renal 
function. 

3. Sktn ctueiue. DBCP can penetrate the 
skin and can cause enthema on prolonged 
exposure. Persons with pre-existing skin dis
orders may be more susceptible to the ef. 
fects of DBCP. 

4.. Blood dJ11CTIJricu. DBCP baa been 
shown to decrease the content of erythro
cytes, hemoglobin. And leukocytes In the 
blood. a.s well as Increase the protbrornbln 
time. Persons with existing blood disorders 
may be more susceptible to the effects of 
DBCP. 

5. R,qrod.uctive duonun. Animal studies 
have associated DBCP with various effects 
on the reproductive organs. Among these ef
fects are atrophy of the testicles 8,1\d 
changes In the estrous cycle. Persona with 
pre-existing reproductive disorders may be 
at Increased risk to these effects of DBCP. 

1. Reznik, Ya. B. and Sprlnchan. G. K.: 
Experimental Data on the Gonadotoxic 
effect of Nemagon, Gig. Sanit., <6>, 1975, pp. 
101-102, <translated from RUS3lan). 

2. Faydyah. E. v .. Rakhrnatullaev. N. N. 
and Varshavllkil, V. A.: The Cytotoxic 
Action of Nemagon 1n a Subacute ElQ>ert
ment. Med. Zh. Uzbekuta114, <No. u. 1970, 
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§ 1910.1045 Acrylonltrile. 

<a> Scope and application. Cl> This 
section applies to all occupational ex
posur~ to acrylonitrile <AN>, Chemi
cal Abstracts Service Registry No. 
000107131, except as provided in para
graphs (a)(2) and Ca)(3) of this section. 

<2> This section does not apply to ex
posures which result solely from the 
processing, use, and handling of the 
following materials: 

(i) ABS resins, SAN resins, nltrlle 
barrier resins, solid nitrite elastomers, 
and acrylic and modacrylic fibers, 
when these listed materials are in the 
form of finished polymers. and prod
ucts fabricated from such finished 
polymers; 

Cit) Materials made from and/or con
taining AN for which objective data is 
re31;onably relied upon to demonstrate 
that t!'le material Is not capiible of re
lea.-,ing AN in airborne concentrations 
in excess of l ppm as an eight <8)-hour 
Ume-weighted average, under the ex• 
pPCled conditions of proce.,;sing, use, 
and handling which will cause the 
r;reatest possible release; and 

<iii) Solid materials made from and/ 
or containing AN which will not be 
h"ated above 170• F during handling, 
use. or processing. 

<3) An employer relying upon ex
emption under paragraph <a><2><U> 
sha II maintain records of the objective 
data supporting that exemption. and 
of the basis of the employer's reliance 
un the data. as provided in paragraph 
(q) of this section. 

Cb> Definitions. "Acrylonitrile" or 
"AN'· means a.crylonilrile monomer, 
chemical formula CH, ::CHCN. 

"Action level" means .a concentra
tion of AN of 1 ppm as an eight <8)
hour time-weighted average. 

"Assistant Secretary" means the As
sistant Secretary of Labor for Occupa
tional Safety and Health, U.S. Depart
ment of Labor. or desiimce. 

"Authorized person" means any 
person specifically authorized by the 
Pmployer whose duties require the 
person to enter a regulated area. or 
any person entering such an area as a 
designated representative of employ
ees for the purpose of exercising the 
opportunity to observe monitoring 
procedw·es under paragraph Cr> of this 
section. 
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"Decontamination" means treat,. 
;nent of materials and surfaces by 
water washdown. ventilation. or other 
will not expose employees to airborne 
concentrations of AN above 1 means 
the Director, National Institute for 
Occupational Safety and Health, U.S. 
Department of Health, Education, and 
Welfare, or designee. 

"Emergency" means any occurrence 
such as, but not llmited to, equipment 
failure, rupture of containers, or fail
ure of control equipment, which re
sults in an unexpected massive release 
of AN. 

"Liquid AN" means AN monomer in 
llquld form, and Jiquld or semillquld 
polymer intermediates, including slur
ries, suspensions, emulsions, and solu• 
tions, produced during the polymeriza
tion of AN. 

"OSHA Area Office" means the 
Area Office of the Occupational 
Safety and Health Administration 
having jurisdiction over the geograph
ic area where the affected workplace is 
located. · 

<c> Penniss'ible exposure limits. < 1 > 
Tnhalation. (j) Time weighl<'d average 
li11Lit (TWA>. The emplon.•r shal! 
assure that no employee is exposed to 
an airborne con<'entration of a<;ryloni
trile in excess of two (2) parts acrylon
itrlle per million parts of air (2 ppm ) 
as an eight (8)-hour time-v. elght<'d 
average. 

(ii) Ceiling limiL The employer shall 
assure that no f'mployee Is exposed to 
an airborne conccnlral.ion of acryioni• 
trile in excess of ten (10) ppm as aver
aged over any fifteen (15)-minute 
period during the working day. 

(2) Dennal and eye exposure. The 
employer shall assure thal no employ
ee is exposed to skin coutact or eye 
contact with liquid AN. 

(d) Notification of regulated areas 
a11 d emcraencies. (1 > Regulated areas. 
\ViLh!n lh!rly (30) days following the 
establishment of a regulaled l!.rea pur• 
suant to paragraph (f) of this sect.Ion, 
the employer shall report the follow
ing informa~ion to the OSHA Ar<'a 
Office: 

Ci> The addrt>SS and location of each 
establishmeut, which has one or more 
regulated areas; 

(ii) The )0CRLions. withi'1 the eslab· 
lishment. of each regulatt>d area: 

c iii> A brief descript.ion of each proc• 
ess or operation which results in em
ploye<' exposure to AN in rcgulat,ed 
areas: and 

Ch·> The number of employees en
gaged in each process or operation 
within ea.ch regulated area which re
sults In exposure to AN, and an esti
mate of the frequency and degree of 
exposure that occurs. 

Whenever there has been a signifi
cant change in the information re
quired to be reported by this para• 

graph, the employer shall promp 
provide the new information t,o t 
OSHA Area Office. 

(2) Emergenc-tes. Emergencies, a 
the facts obtainable at that time, sh 
be reported within. seventy-two c 
hours of the initial occurrence to 1 
OSHA Area Office. Upon request 
the OSHA Area Office. t he emplo: 
shall submit additional information 
writing relev'lnt to the nature a 
exlent of employee exposures a 
measures taken to prevent futt 
emergencies of a similar nature. 

<e> Exposure m-0nitoring.-<l> Gen 
aL Cl) Determinatioos of airborne 1 

posure levels shall be made from : 
s~roples that are representative • 
ea-eh employee's exposure to AN O\ 
an eight (8l•bour period. 

(ii) For the purposes of this sectic 
employee exposure is that exposu 
which would occur If the employ 
were not using a respirator. 

(2) Initial monitoring. Each emplo 
er who has a place of employment 
which AN ls present shall monit 
each such workplace and work ope 
ation to accurately determlne the ru, 
borne concentrations of AN to whh 
employees may be exposed . 

(3) Frequency. Ci) If the monitorln 
required by this section reveals en 
ployee exposure to be below the actic 
level, the employer may discontin1.; 
rnonitoring for that employee. 

Cii) If the monitoring required t 
this section reveals employee exposw 
to be at or above the action level b1 
below the permissible expo~ure limit 
the employer shall repeat such mon 
toring for each such employee at lea, 
quarlerly: 1'he employer shall contil 
ue these quarterly measurements untl' 
at least two consecutive measurement 
taken at, least seven (7) days apart. ar 
below the action level, and thereafte 
the employer mes discontinue mon 
toring for that employee. 

( iii) If the monlt,oring required b 
~his section re\'eals emplovee exposur 
to be in excess of the permissible expc 
sure limits, the employer shall repes 
these determinations for each suCJ 
employee at least monthly. The em 
ployer shall continue these month! 
measurements until at least two coc 
secutive measurements, taken at leas 
seven C7) days apart, are below th 
permissible exposure limits, and there 
after the employer shall monitor a 
least quarterly. 

(4) Additional monitarjnq. When 
ever there has been a production 
orocess. control. en- personnel chang, 
which may result in new or addit.lona, 
exposures to AN. or whenever the em 
ployer has any other reason to suspec 
a change which may result in new o; 
additional exposures to AN, a.dditiona 
monitoring which complies with thi! 
paragraph shall be conducted. 

ii 
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(6) E,nployee notification. (i) Within 
ve (6) working days after the receipt 
f the results of n1onitoring required 

d y this paragraph, the employer shall 

1 
otify each employee in writing of the 
1$ults which represent that empJQY· 
e·s exposure. 

f <U> Whenever the result s indicate 
hat the representative e1nployee ex-

r ,osure exceeds the permis,c;ible expo
•~ ure limits, the employer shall Include 
• :I n the \\Tilten notice a sta~ment that 
,· , he prrmisslbk exposure limits were 

•xceeded and a description of the cor
ective action being taken to reduce 
·xposure to c,r below the permissible 
·xposure limits. . . -

r <6> Accuracy of measurement. The 
· 11ethod of measurement of ~1nployee 

" · ·xposures shall be accurate. to a confi
jence level of 96 percent, to within 
plus or minus 36 percent for concen-

- rrations of AN at or above the permls
.;:1;:tc exposure limits, and plus or 
minus 60 percent for conc-Pn! ; .,i , .~1s of. 

'ic. - AN below the pern1lss~bl-. exvosure 
, limits. .. 

" i:- <f, Regulated areas. (1) The employ-
r.; er shall establish regulated areas 

1 where AN concentrations are in excess 
of the permissible exposure linuts. 

<2) Regulated areas shall be demar
ri~• ..., cated and segregated from the rest of 
t:' the workplace, in any manner that 

minimizes .the number of persons who 
'.'- will be exposed to AN. 

t <3) Access to regulatC'd areas shall be 
;.:, ·, l!mlted to authorized persons or to 
" . " persons otherwise authorized by the 

ru' t a.ct or regulations issued pursuan 
illt' 1 hereto. 
t:1,' <4 l The t>mplOY<"r shall assure that 
1U: rrJ~ food or beverages are not present or 
e:tl consun:ed. tobacco products a1·e not 

pre=ent or used, and cosmetics arr not 
;

11 
app_lied In the regulated area. 
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CONTROL 

Cg) Methods of compliance. - (ll En• 
gineering and work practice contr,Ts. 
Ci) By November 2. 1980. the emp1r-,yer 
shall institute engineering and wtr\! 
practice controls to reduce n.nd main
tain employee exposures to AN, to or 
below the permissible exposure limits. 
except to the extent that the employ
er establishes that such controls are 
not feasible. 

(ii) Wherever the engineering and 
work practice controls which can be 
instituted are not sufficient to reduce 
employee exposures to or below the 
permissible exposure limits, the em
ployer shall nonetheless use them to 
reduce exposures to the lowest levels 
achievable by these controls, and shall 
supplement them by the use of respi
ratory protection which complies with 
the requirements of paragraph Ch) of 
this section. 

(2) Co1npliance program. (i) The em· 
ployer shall establish and imple1nent a 
written pro~ to reduce employee 
exposures to or ·below the permissible 
exposure limits solely by means of en
gineering and work practice controts , 
as r equired by paragraph (g)(l) of this 
section. 

(ii) Written plans for these compli• 
ance programs shall include at least 
the following: 

(A) A description of each operation 
or process resulting in emplo) ec expo
sure to AN above the permissible expo
sure llmlts; 

<B> An outline of the nature of the 
engineering controls and work prac
tices to be applied to the operation or 
process in question; 

<C> A report of the technology con
sidered in meeting the permissible ex
posure limits; 

<D > A schedule for lmplement::;.tion 
of engineering and work practice con
trols for the operation or process, 
which shall project completion no 
later than November 2, 1980; and 

<E> Other relevant information. 

<iii> The employer shall con1plete 
the steps set forth in the cornpliance 
program by the dates in the schedule. 

Uv) Written plans shall be subnutted 
upon request to the Assistant Secre
tar y and the Director, and c;hall be 
available at the worksite for ~ mina
tion and copying by the AsslstanL Sec
retar y, the Director, or any affected 
employee or representative. 

<v) The plans required by this para
g~ph shall be revised and updated at 
least every six (6) months to 1cnect 
the current sta tus of the program. 

<h> Resp i ratory protecti on.:...cu Gen
eral. The employer shall assure that 
resr.irators are used where required by 
thit: section to reduce employee cxpo
sun· to within the permissible <'XPO· 
srn e limits . R.esplrators shflll be used 
in t he fo!lowing circumstances: 

<il During the time period necessary 
to install or implement feasible engi
neering :lnd work practice cc.in t rols; 

(ii) . In work operations. s11ch as 
maintenance and repair activities or 
reactor cleaning, in which the c1nploy
er establishes that engi.neeril~~ and 
work practice controls are not feasible; 

(iii) In work situations where feasi
ble engineering and work practice con
troLc; are not yet sufficient to reduce 
exposure t.o or below the pcrn1issible 
C'xposure limh.s; and 

<iv) In emergencies. 
<2) Respirator selection. (i) Where 

respiratory protection is required 
under this section, the employer shall 
select and provide, at no cost to the 
employee, the appropriate type of res
pirator from table I below, and ,<·hall 
a:,sure that the employee wears the 
re1,n ln1 to- p:-ovirled. 

I bf 
S1Jll 
~ 
pest 

TA&U. I.-RI' :pl dory PrO(C'Clion for AcT1J/1)1, i trile <AN) . . 

sutl 
ellli' 

,tlllT 
(:IJO• 

te»t 
tbt • 

iert-
,r ,~ 

I 

Conct>ntrat ion or AN or con<ll'i1Jn or u, A 

• a l Less than or equal to 20 ppm .... .. ... .... 

<h i l.et<S th:ui or eq u:tl to 100 ppm 01 

malllmum use C(lncent ration (MlJCl of 
cartrldg<?S or canlst.t>rs, wh ichever 1s 
lower. 

R<"splrator type 

--- --- -
cl l Ch cmic:-al ca rtrcdp,o? rt:.srlrnl.Or wll t• orttan11· Vf\poc 

cartrl<1ge<sl and h all m~, k ra.cepi<.-cc: or 
121 Supplied a ir rehp irnt.or "1th h 11.H-m11.sl; faccpiece. 
r u r u ll facepi<'CC respirator with <A> orga 111c vapor cMtridge~ 

IBl on :an lc v11por l;RS ma., k <·h in-,,tyle, 01 <C l nniani~ vapor 
t:"-~ ma.k canist er front- 01 h'IA'k-mountcd: 

121 S uppli ed air rPspirator w.c h lull racer»<'<:<': or 
'31 Self con t..'\ln ed bn•a thln g •wJJaratus v.1th full la.:cp 1c'<'r 

<cl Les., than or equal to 4 ,000 ppm ............ I l l S u1,>plled air rPspcra tor opernt.ed m the posill\'C prcssm~ 
mode with fu ll fa ceplo,cP, helm e t. ~u,t, or 110<.XI. 

1<11 Greater than 4,1)00 ppm or unknov.·n , l l &upplled a ir a n d au:<11i"ry ~<'If cont.alnetl breathing i,pµara 
concl'ntratlon . 111s with run tac,,ple«· in positive pressure mode: or 

12 1 Self -conta in ed brl'alhing app1u-atus with full Cace pleoe In 
oositlve pressu re mode . 

((• I Ftrcflghllng ................................. ........ S.,U-co nl aincd br.-athlng apparatus v. llh (ull f;.ccpl<.'C'e In posl 
l ivi: pr<•ssure motle . 

, r, &<;CJlpe , .... .......... .................... .............. ...... < 11 Any or~aulc mpur respirator. or 
121 Any sclf= nu,.ln('d brCl\l h inr. aprarat,Ls 
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(It) The eroploter shall select respi
rators from among those approved for 
use with organic vapors by the Nation
al Institute for Occupational Safety 
and Health under the provisions of 30 
CFR part 11. 

(3) Respirator program. Cl) The em
ployer shall Institute a respiratory 
protection program In accordance with 
29 CFR 1910.134 (b), Cd>, <e>, and <f>. 

<il> Where air /purifying respirators 
<chemical cartridge- or canister-type> 
are used, the air-purifying canister or 
cartridge<s> shall be replaced prior to 
the expiration of their service life or 
at the completion of each shift. which
ever occurs first. A label shall be at
tached to the cartridge or canister to 
indicate the date and tlme at which it 
is first installed on the respirator. 

(ill) Testing. Fit testing of respira
tors shall be performed to assure that 
the respirator selected provides the 
protection required by table I. 

<A>. Qualitative fit. The en1ployer 
shall perform qualltatlve flt tests at 
the time of initial fitting and at least 
semiannually thereafter for each em
ployee wearing respirators. 
. {B) Quantitative fit. Each employer 

with more than 10 employees wearing 
negative pressure respirators shall peJ;
form quantitative flt testing at the 
time of initial -fitting and at least semi
annually thereafter for each such em
ployee. 

<iv) Employees who wear respirators 
shall be allowed to wash their faces 
and to wipe clean the face-to-facepiece 
seals on their respirators to minimize 
potential skin Irritation associated 
with respirator use. 

{ i) Emergency situ.att.ons. -< 1 > Writ
ten plans. (i) A written plan for emer
gency situations shall be developed for 
each workplace where Uquid AN is 
present. Appropriate portions of the 
plan shall be Implemented in the 
event of an emergency. 

<ii> The plan shall specifically pro
vide that -employees engaged in cor• 
rectlng emergency conditions shall be 
equipped as required In paragraph Ch) 
of this section until the emergency is 
abated. 

(iii) Employees not engaged In cor
re~ting the emergency shall be evacu
ated from the area and shall not be 
permitted to return until the emergen• 
cy Is abated. 

(2) Alerting employees. Where there 
Is the possibility of employee exposure 
to AN In excess of the ceiling limit, a 
general alarm shall be Installed and 
used to promptly alert employees of 
such occurrences. 

<J> Protective clothing and equip
ment.-< 1 > Provision and use. Where 
eye or skin contact with liquid AN 
may occur, the employer shall provide 
at no cost to the employee. and assure 
that employees wear, Impermeable 
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protective clothing or other equipment 
to protect any area of the body which 
may come In contact with liquid AN. 
The provision of §§ 1910.132 and 
1910.133 shall be complied with. 

(2) Cleaning and replacement. (i> 
The employer shall clean. faunder. 
maintain, or replace protective cloth
Ing and equipment rPqulred by this 
section as needed to maintain their ef
fectiveness. 

<ii) The employer shall assure that 
impenncable protective clothing 
which contacts or is likely to have con
tacted liquid AN shall be decontami
nated before being removed by the 
employee. 

(ill) The employer shall assure that 
an employee whose nonJmpermeable 
clothing becomes wetted with liquid 
AN shall unmediately remove that 
clothing and proceed to shower . The 
clothing shall be decontaminated 
before it is removed from the regulat
ed area. 

<iv) The employer shall assure that 
no employee removes protective cloth
Ing or equipment from the change 
room. except for those employees au• 
thorized to do so for the purpose of 
laundering, maintenance, or disposal. 

<v> The employer shall inform any 
person who launders or cleans protec
tive clothing or equipment of the po
tentially harmful effects of exposure 
to AN. 

{k) Housekeeping. Cl) All surfaces 
shall be maintained free of visible ac
cumulations of liquid &'I'. 

(2) For operations involving liquid 
AN, the employer shall institute a pro
gram for detecting leaks and spills of 
liquid AN, Including regular visual in• 
spections. 

(3) Where spills of liquid AN are de• 
tected, the employer shall assure that 
surfaces contacted by the liquid AN 
are decontaminated. Employees not 
engaged in decontamination activities 
shall leave the area of the spill, and 
shall not be permitted in the area 
until decontamination Is completed. 

Ck) Waste disposaL AN waste, scrap, 
debris, bags, containers, or equipment 
shall be decontaminated before being 
Incorporated In the general waste dis· 
posal system. 

(m) Hygiene facilities and practices. 
< 1 > Where employees are exposed to 
airborne concentrations of AN above 
the permissible exposure limits, or 
where employees are required to wear 
protecUve clothing or equipment pur• 
suant to paragraph <J> of this section . 
the tacilitles required by 29 CFR 
1910.141, Including clean change 
rooms and shower facilities. shall be 
provided by the employer for the use 
of those employees, and the employer 
shall assure that the employees use 
.the facilities provided. 

<2) The employer shall assure 1.h 
employees wearing protective C'lothir 
or equipment for protection from sk 
contact with liquid AN shall shov.:er 
the end of the work shift. 

C3> The employer shall assure tha 
1n the event of skin or eye exposure 
liquid AN. the affected employee sha 
shower immediately to minimize tt 
danger of skin absorption. 

<4> The employer shall assure th: 
employees working in the r egulatE: 
area wash their hands anci faces pri< 
to eating. 

<n> Medical surveillance.-<l> Gene 
al. CD The employer shall Institute 
program of medical surveillance f< 
each e1nployee who is or will be e· ' 
posed to AN at or above the actlo 
level, without regard to the use of re 
plrators. The employer shall provic 
each such employee with an opportt 
nity for medical examinations an 
tests In accordance with this pan 
graph. 

<ii> The employer shall assure tha 
all medical examinations and proc1 
dures are performed by or under th 
supervision of a licensed physiciar 
and that they shall be provided witt 
out cost to the employee. 

<2> Initial examinations. At the tun 
of lnJtial assignment. or upon institu 
tion of the medical surveillance pro 
gram, the employer shall provide eacl 
affected employee an opportunity fo 
a medical examination, Including a 
least the following elements: 

(I) A work history and medical histo 
ry with special attention to skin, respi 
ratory, and gastrointestinal systems 
and those nonspecific symptoms, suet 
as headache, nausea, vomiting, dizzi 
ness, weakness, or other central ner 
vous system dysfunctions that may b< 
associated with acute or with chronit 
exposure to AN: 

(ii) A complete physical examlnatior 
giving particular attention to the pe• 
ripheral and central nervous system 
gastrointestinal system. respirator~ 
system, skin, and thyroid; 

<ill> A 14- by 17-inch posteroanterim 
chest X-ray; and 

(iv) Further tests of the intestine 
tract, including fecal occult bloo, 
screening, for all workers 40 years o 
age or older, and for any other affect 
ed employees for whom, in the opinior 
of the physician, such testing Is appro 
priate. 

(3) Periodic examinations. (i) Thi 
employer shall provide the e,camina 
tions specified In paragraph <n><2> o 
this section at least annually for al 
employees specified in paragrapt 
<n><l> of this section. 

<II> If an employee has not had th< 
examination specified · in paragrapt, 
<n><2) of this section within 6 mont))i 
preceding termination of employment 
the employer shall make such exam! 
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nation available to the employee prior 
to such tennlnation. 

C4> Additional examinations. If the 
employee ·for any reason develops 
signs or symptoms which may be a.sso
cated with exposure to AN, the em
ployer sha.11 provide an appropriate ex
amination and emergency medical 
treatment. 

(5) 111./orrtULtion provided to the phy
sician. The employer shall provide the 
following information to the examin
ing physician: 

Cl> A copy of this standard and its 
appendixes; 

Cil) A description of the affected em
ployee's duties as they relate to the 
employee's exposure; 

Clli) The employee's representative 
exposure level; 

<iv> The employee's anticipated or 
estimated exposure level (for preplace
ment e,i:amlnations or in cases of expo-
11u:-e due to an emergency); 

Cv) A description of any personal 
protective equipment used or to be 
used; and 

(vi) Information from previous medi
cal examinations of the affected em
ployee, which ls not otherwise availa
ble to the e:icamining physician. 

(6) Physician's written opinion. (i) 
The employer sha.11 obtain a written 
oplnlon from the exami.nlng physician 
which shall include: 

.., <A> The results of the medical exam-
~ lnatlon and tests performed; 
,, <B> The physician's opinion as to 

whether the employee has any detect-
~ ed medical condition<s> which would 
•I place the employee at an Increased 
11. risk of material Impairment of the em
tb ployee's health from exposure to AN; 
!'l· <C> Any recommended limitations 
u upon the employee's exposure to AN 
~ or upon the use of protective clothing 
ik and equipment such as respirators; 

and <D> A statement that the employ
on ee has been informed by the physician 
,e- of the results of the medical examina
[ll. tlon and any medical conditions which 
,ri require further examination or treat-

ment. 
<11> The employer sha.11 instruct the 

iOI physician not to reveal in the written 
nJI opinion specific findings or diagnoses 
~ unrelated to occupational exposure to 

CONTROL 

<ii) Training sha.11 be provided at the 
time of initial assignment, or upon in
stitution of the training program, and 
at least annually thereafter, and the 
employer shall assure that each em
ployee ls informed of the following: 

<A> The information contained in 
appendixes A and B; 

<B> The quantity, location, manner 
of use, release, or storage of AN, and 
the specific nature of operations 
which could result in exposure to AN, 
as well as any necessary protective 
steps; 

<C> The purpose, proper use, and 
limitations of respirators and protec
tive clothing; 

<D> The purpose and a description of 
the medical surveillance program re
quired by paragraph <n> of this sec
tion; 

<E> The emergency procedures de
veloped, as required by paragraph (i) 

of this section; 
CF) Engineering a.nd work practice 

controls, their function, and the em
ployee's relationship to these controls; 
and 

<G) A review of this standard. 
(2) Access to training materials. (i) 

The employer sha.11 make a copy of 
this standard and its appendixes readi
ly available to all affected employees. 

CU) The employer shall provide, 
upon request, all materials relating to 
the employee information and train
ing program to the Assistant Secretary 
and the Director. 

(p) Signs and labels. (1) General. CD 
The employer may use labels or signs 
required by other statutes, regula
tions, or ordinances in addition to, or 
in combination with, signs and labels 
required by this paragraph 

(ii) The employer sha.11 assure that 
no statement appears on or near any 
sign or label required by this para
graph which contradicts or detracts 
from the required sign or label. 

<2> Signs. CD The employer sha.11 post 
signs to cle.arly indicate all workplaces 
where AN concentrations exceed the 
permissible exposure llmits. The signs 
shall bear the following legend: 

DANGER 

1 of AN. 
ad· <UD The employer sha.11 provide a 
Jon• copy of the written opinion to the af. 
,ro- fected employee. 

ACRYWNITRILE (AN) 

CANCER HAZARD 

AUTHORIZED PERSONNEL OW.., Y 

RESPIRATORS MAY BE 
REQUIRED 

' 

<o> Employee inJonna.tion and train
ing. <l) Training program. (i) By Jan
uary 2, 1979, the employer shall lnstl· 
tute a training program for and assure 
the particlpaton of a.11 employees ex
posed to AN above the action level, a.11 
employees whose exposures are main
tained below the action level by engi
neering and work practice controls, 
and a.11 employees subject to potential 
skin or eye contact with Uquld AN. 

<U> The employer shall assure that. 
signs required by this paragraph are il
luminated and cleaned as necessary so 
that the legend ls readily visible. 

(3) Labels. CD The employer shall 
assure that precautionary labels are 
affixed to all containers of Uquid AN 
and AN-based materials not exempted 
under paragraph (a)(2) of this stand-

ard. The employer shall assure that 
the labels remain affixed when the 
materials are sold, distributed, or oth
erwise leave the employer's workplace. 

<U> The employer sha.11 assure that 
the precautionary labels required by 
this paragraph are readily visible and 
legible. The labels shall bear the fol
lowing legend: 

DANGER 

CONTAINS ACRYLON1TRILE (AN) 

CANCER HAZARD 

(q) Record.keeping. Cl) Objective data 
for exempted operations. (i) Where the 
processing, use, and handling of mate
rials made from or containing AN are 
exempted pursuant to paragraph 
(a)C2) Cit> of this section, the employer 
shall establish and maintain an accu
rate record pf objective data reason
ably relied upon in support of the ex
emption. 

CU) This record shall include at least 
the following information: 

<A) The material qualifying for ex
emption; 

<B> The source of the objective data; 
(C) The testing protocol, results of 

testing, and/ or analysis of the materi
al for the release of AN; 

CD) A description of the operation 
exempted and h ow the c)ata supports 
the exemption; and 

<E> Other data relevant to the oper
ations, materials, and processing cov
ered by the exemption. 

Oil) The employer sha.11 malntain 
this record for the duration of the em
ployer's reltance upon such objective 
data. 

<2> Exposure monitoring. <l> The em
ployer shall establish and maintain an 
accurate record of all monitoring re
quired by paragraph <e> of this sec
tion. 

<11) This record sha.11 include: 
<A> The dates. number, duration, 

and results of each of the samples 
taken, including a description of the 
sampling procedure used to determine 
representative employee exposure; 

CB) A description of the sampling 
and analytl.cal methods used and the 
data relied upon to establish that the 
methods used meet the a<'curacy and 
precision requirements of paragraph 
<e>C6> of this section: 

(C) T ype of respiratory protective 
devices worn, if any; and 

<D> Nan1e. social security number. 
and job classification of the employee 
monitored Md of all other employees 
whose exposure the measurement Is 
intended to represent. 

(iii) The employer shall maintain 
I.his record for at least forty (40) 
years. or for the duration of employ• 
mc-nt plus twenty (20) years. whiC'h
ever is longer. 

(3) Medical sun·eillance. Cl> The em
ployer shal_l establish and maintain an 
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accurate record for each employee 
subjt>ct ·to medical surveillance as re
quired by paragraph <n> of this sec." 
tion. 

<ii> This record shall include: 
<A> A copy of the physician's written 

opinions; 
<B> Any employee medical com

plaints related to exposure to AN; 
CC> A copy of the information pro

vided to the physician as required by 
paragraph <nl<S> of lhis section; and 

<D> A copy of the employee's medl· 
cal and work history. 

(iii> The employer shall assure that 
this record be maintained for at least 
forty (40) years, or for the duration of 
employment plus twenty (20) years. 
whichever is longer. 

<4> Availability. (i) The employer 
shall make all record.3 required to be 
maintained by this section available, 
upon request, to the Assistant Secre
tary and the Direct.or for examination 
and copying. 

(ii) The employer shall make records 
·.required by paragraph (q)(l) and 
(q)(2> of this section available upon re
quest, for examination and copytng, to 
affected employees, former employees, 
or their designated representatives. 

(iii) The employer shall make an em
ployee's n1edlcal records required to be 
maintained by this section available 
upon request, for examination and 
copying, to the affected employee or 
former employee, or to a physician 
designated by the affected employee 
or former employee. · 

<5> Transfer of records. (1) Whenever 
the employer ceases to do business, 
the successor employer shall rece'lve 
and retain all records required to be 
maintained by thts section for the pre
scribed period. 

{Ii) Whenever the employer ceases to 
do business and there Is no successor 
employer to receive and retatn the rec
ords for the prescribed period, these 
records shall be transm~tted to the Di
rector. 

(iii> At the expiration of the reten
tion period for the records required to 
be maintatned pursuant to this sec
tion, the employer shall notify the Di
rector at least 3 months prior to the 
disposal of the records, and shall 
transmit them to the Director upon 
request. 

<r> Observation of monitoring. (1) 
E1nployee observation. The employer 
shall provide affected employees, or 
their designated representatives, an 
opportunity to observe any monitoring 
of employee exposure to AN conduct
ed pursuant to paragraph Ce> of this 
section. 

(2) Observation procedures. CD 
Whenever observation of the monitor
Ing of employee exposure to AN re
quires entry tnto an area where the 
use of protective clothtng or equip-
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ment is required, the employer shall 
provide the observer with personal 
protective clothtng and equipment re
quired to be worn by employees work
tng in the area, assure the use of such 
clothing and equipment, and require 
the observer to comply with all other 
applicable safety and health proce
dures. 

<Ii) Without interfering with the 
monitoring, observers shall be enti
tled: 

<A> To receive an explanation of the 
measurement procedures; 

<B> To observe all steps related to 
the measurement of airborne concen
trations of AN performed at the place 
of exposure; and 

<C> To record the results obtained. 
Cs> Effective date. 
(l> This section shall become effec

tive November 2, 1978. 
(2> Monitoring and medical surveil

lance conducted since January 17, 
1978, under the provisions of the 
emergency temporary standard may 
be relied upon by the employer to 
meet the Initial monitoring and tnitial 
mt>dic-al surveillance requirements of 
this section. 

<3> Traintng programs must be Im
plemented by January 2, 1979. 

(4) Engtneering and work practice 
controls required by paragraph Cg) of 
this section shall be implemented no 
later t11an November 2, 1980. 

<t> Appendi.res. The information con
tatned in the appendixes is not intend
ed, by itself, to create any additional 
obligations not otherwise imposed, or 
to detract from any obligation. 

APPENDIX A-SUBSTANCE SAFEJ"Y DATA SKEET 
FOR ACRYLONlTiULE 

I . SOBSTAHCE IDENTIFICATION 

A . Subst.ance: Acrylonltrile <CH,=CHCN>. 
B. Synonyms: Propenenltrile: vinyl cya

nide; cyanoethylene; AN; VCN; acrylon: car
bacryl: fumlgrain; ventox. 

C. Acrylonltrlle can be found as a liquid or 
vapor. and can also be found In polymer 
resins. rubbers, plastics, poJyols. and other 
polymers having acrylonltrlle as a raw or In
termediate material. 

D. AN Is used In the manufacture of acryl
ic and modlacryllc fibers, acrylic plastics 
and resins. speciality polymers, n ltrlle rub
bers, and other organic chemicals. It has 
also been used as a fumJgant. 

E. Appearance and odor: Colorless to pale 
yellow liquid with a pungent odor which can 
only be detected at concentrations above 
the permissible exposure level, In a range of 
13- 19 parts AN per million parts of air <13-
19 ppm). 

F. Permissible exposure: E1tposure may 
,ot exceed either: 

1. Two parts AN per million parts of n•r (2 
ppm) averaged over the 8-hour workday: or 

2. Ten parts AN per million parts of air 
(10 ppm> averaged over any 15-mlnut.e 
period In the workday. 

3. In addition, skin and eye contact with 
liquid AN Is prohibited. 

ll, HEAi.TH HAZAR.D DATA 

A. AcrylonltrUe can affect your bodi 
you Inhale the vapor <breathing), if It co1 
In contact with your eyes or skin. or tr 
swallow it. It may enter vour body thro1 
your skin. 

B. Effects of overexposure: l. Short-u 
exposure: AcrylonltrUe can cause eye Irr 
tion, nausea, vomiting, headache, sneezi 
weakness, and light-headedness. At h 
concentrations, the effects of exposure n 
go on to loss of consciousness and d~ 
When acrylonitrile Is held In contact v. 
the skin after being absorbed lnt.o sl 
leather or clothing, It may produce bllst 
following several hours of no appar 
effect. Unless the shoes or clothJng are 
moved Immediately and the area wash. 
blistering will occur. Usually there ls 
pain or tnnaromatlon associated with bl.is, 
formation. 

2. Long-term exposure: Acrylonltrile , 
been shown to cause cancer In laborat
animals and has been associated w 
higher incidences of cancer in humans. I 
peated or prolonged exposure of the skin 
acrylonJtrlle may produce lrrltatlon and c 
matitls. 

3. Reporting signs and symptoms: 'll 
should lnloJ10 your employer I! you deve 
any signs or symptoms and suspect they . 
caused by exposure to acrylonitrlle. 

III. EMERGENCY FlRST AID PROCEDURES 

A. Eye exposure: If acrylonJtrile gets 11 
your eyes, wash your eyes lmmedlately w 
large amounts of water. lifting the lo~ 
and upper Uds occasionally. Get medical 
tention immediately. Cont.act lenses sho1 
not be worn when working with this che1 
cal. 

B. Skin exposure: If acrylonltrile gets 
your skin, Immediately wash the cont.al 
nated sk.ln with water. II acrylonitrtle sOE 
through your clothing, especially yo 
shoes, remove the clothing Immediately a 
wash the skin with water. IC sympto 
occur after washing, get medical attentl 
Immediately. Thoroughly wash the clothi 
before reusing. Contaminated leather she 
or other leather articles should be dJscaJ 
ed. 

C. Inhalation: U you or any other pers 
breathes In large amounts of acrylonltrl 
move the exposed person to fresh air 
once. U breathlng has stopped, perform ; 
tlflclal respiration. Keep the affect 
person warm and at rest. Get medical atu 
tlon as soon as possible. 

. D. Swallowing: When acrylonltrlle b 
been swallowed, give the person large que 
titles of water Immediately. Alter the wat 
has been swallowed, try to get the person 
vomJt by having hJm touch the back of I 
throat with his finger. Do not make an u 
conscious person vomJt. Get medical atte 
tlon lmmediatelY. 

E. Rescue: Move the affected person fro 
the hazardous exposure. U the exp()S< 
peraon has been overcome, notify someo1 
else and put Into effect the establish• 
emergency pr09edures. Do not become a ci 
ualty yourself. Understand your emergen · 
rescue procedures and know the location 
the emergency equipment before the ne< 
arises. 

F. Special first aid procedures: First a 
kits containing an adequate supply (at lea 
two dozen> of amyl nitrite pearls, each co 
talning 0.3 mJ, sh-,uJd be maintained at ear 
site where acrylcnJtrlle Is used. When 
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person ts suspected of receiving an overex• 
posure to acrylonitrile, immediately remove 

• lh&t person from the contaminated area 
1 using established rescue procedures. Con
• tamlnated clothing must be removed and 
a the acrylonitrile washed from the skin Im· 

mediately. Artificial respiration should be 
, at&rted at once if breathing has stopped. If 
- the person Is unconscious, amyl nitrite may 
• be used as an antidote by a properly trained 
■ Individual In accordance with established 
• emergency procedures. Medical aid should 
• be obtained Immediately. 

• 
i 
l, IV, RESPIRATORS AND PROTECTIVE CLOTHING 

- A. Respirators: You may be required to 
• wear a respirator for nonroutlne actlvites, In 
11 emergencies, while your employer Is In the 
r process of reducing acrylonltrile exposures 

through engineering controls, and in areas 
: where engineering controls are not feasible. 

2 
If respirators are worn, they must have a 
Mine Safety and Health Administration 

~ cM.SHA or MESA> or National Institute for 
,_ O<:i:upatlonal Safety and Health <NIOSH> 

label of approval for use with organic 
~ vapors. <Older respirators may have a 
:> Bureau of Mines approval label.) For effec• 
.-e tlve protection, respirators must flt your 

face and head snugly. Respirators should 
not be loose.ned or removed In work sltua
Uons where their use Is required. 

0 Acrylonltrile does not have a detectable 
odor except at levels above the permissible 
exposure limits. Do not depend on odor to 

L warn you when a respirator cartridge or 
;i., canister Is exhausted. Cartridges or canls· 

t.ers must be changed daily or before the, 
end-of-service--llfe, whichever comes first. 

Ill Reuse of these may allow acrylonitrlle to 
:l· rradually filter through the cartridge and 
.rs cause exposures which you cannot detect tiy 
dr odor. If you can smell acrylonltrlle while 
!Jil wearing a respirator, proceed Immediately 
.Oll to fresh air. If you experience difficulty 
·1 breathing while wearing a respirator, tell 
.-1 Jour employer. . 
• ~ B. Supplied-air suits: In some work sltua• 
~-d· lions, the wearing of supplied-air suits may 

be necessary. Your employer must Instruct 
1411 i•ou in their proper use and operatior:i, 
r:·~ 
1 r.l C. Protective clothing: You must wear tm-
1 If· J>erv1ous clothing, gloves, face shield, or 
r,ill other appropriate protective clothing to pre
ud· vent sltln contact with liquid acrylonltrlle. 

Where protective clothing Is required, your 
tt.S employer Is required to provide clean gar• 
IJl!I· ments to you as necessary to assume that 
,:er the clothing protects you adequately. 
olO Replace or repair Impervious clothing 
t ;.11 that has developed leaks. 
1ill' Acrylonitrile should never be a.ll•>Wt>d to 
;till' rebm

1
am on the skin. Clothing and shoes 

w ob are not Impervious to acrylonltrlle 
' should not be allowed to become contami• 

iJOill nated with acrylonitrile, and 1f they do the 
(111d clothing and shoes should be promptly re
~ moved and decontaminated. The clothing 
s1itd ahould be laundered or discarded after the 
1cd' AN Is removed. Once acrylonitrile pene
tD'f• trates shoes or other leather articles, they 
,n ,J &houJd not be worn again. 
~ 

D. Eye protection: You must wear splash
Droof safety goggles In areas where liquid 
acrylonitrile may contact your eyei.. In addi· 
lion, contact lenses should not be worn in 
areas where eye contact with acrylonitrlle 
can occur. 

CONTROL 

V, PRECAUTIONS POR SAPE USE, JIANDLING, AND 
STORAGE I 

A. Acrylonitrile ls a flammable liquid, and 
Its vapors can easily form explosive mix• 
tures in air. 

B. Acrylonitrile must be stored in tightly 
closed containers In a cool, well-ventilated 
area, away from heat, sparks; flames, strong 
oxidiZers (especially bromine>. strong bases, 
copper, copper alloys, ammonia, and amines. 

C. Sources of Ignition such as smok.lng and 
open flames are prohibited wherever· acry
lonltrile ls handled, used, or stored In a 
manner .that could create a potential fire or 
explosion hazard. 

D. You should use non-sparking tools 
when opening or closing metal containers of 
acrylonitrile, and containers must be 
bonded and grounded when pouring or 
transferring liquid acrylonitrile. 

E. You must Immediately remove any non• 
Impervious clothing that becomes wetted 
with acrylonitrile, and this clothing must 
not be rewom until the acrylonitrile Is re• 
moved from the clothing. 

F. Impervious clothing wet with liquid 
acrylonitrlle can be easily ignited. This 
clothing must be washed down with water 
before you remove It. 

G. If your skin becomes wet with liquid 
acrylonltrile, you must promptly and thor• 
oughly wash or shower with soap or mild 
detergent to remove any a.crylonitrlle from 
your sk.ln. 

H. You must not keep food, beverages, or 
smok.ing materials, nor are you permitted to 
eat or smoke In regulated areas where acry• 
lonitrile concentrations are above the per• 
mlssible exposure limits. 

I. II you contact liquid a.crylonitrile, you 
must wash your hands thoroughly with 
soap or mild detergent and water before 
eating, smoking, or using toilet facilities. 

J. Fire extinguishers and quU:k drenching 
facilities must be readily available, and you 
should know where they are and how to op
erate them. 

K. Ask your supervisor where acrylonitrlle 
Is used in your work area and !or any addi· 
tional plant safety and health rules . 

Vl. ACCESS TO INFORMATION 

A. Each year, your employer Is required to 
tnJorm vou of the information contntned in 
this Subst.ance Safety Data Sheet for acry
lonitrlle. In addition, your employer must 
Instruct you in the proper work practices 
for using acrylonltrile, emergency proce
dures, and the correct use of protective 
equipment. 

B. Your employer Is required to determine 
whether you are being exposed to acryloni· 
trile. You or your representative has the 
right to observe employee measurements 
and to record the results obtained. Your em• 
ployer Is required to inform you of your ex
posure. If your employer determines that 
you are being overexposro. he or she ls re
quired to inform you of the actions which 
are being taken to reduce your exposure to 
within permissible exposure limits. 

C. Your employer Is required to keep rec• 
ords of your exposures and medical exam!• 
nations. These records must be kept by the 
employer for at least forty <40) years or for 
the period of your employment plus twenty 
(20) years. whichever Is longer. 

D. Your employer Is required to release 
your exposure and medical records to your 
physician upon your written request. 

APPENDIX 8-SlJBSTAJfCE 'fEcHlfICAL 
0UlDELINES FOR ACRYLONITRILE 

I. PHYSICAL AND CHEMlCAL DATA 

A. Substance Identification: 1. Synonyms: 
AN; VCN; vinyl cyanide; propenenitrile; 
cyanoethylene; Acrylon; Carbacryl; Fuml
gn.tn; Ventox. 

2. Formula: CH2=CBCN. 
3. Molecular weight: 53.1. 
B. Physical data: 1. Boiling point (760 mm 

Hg): 77.3'C O 71' F>; 
2. Specific gravity <water = 1): 0.81 <at 20' 

C or 68' F>; 
3, Vapor density <air= l at boiling point of 

acrylonitrile>: 1.83; 
4. Melting point: -83' C <-117' F>; 
5. Vapor pressure (@20' F>: 83 mm Hg; 
6. Solubility In water, percent by weight 

@20' C <68' F): 7.35; 
7. Evaporation rate <Butyl Acetate= l >: 

4.54; and 
8. Appearance and odor: Colorless to pale 

yellow liquid with a pungent odor at concen• 
tratlons above the permissible exposure 
level. Any detectable odor of acrylonltrlle 
may Indicate overexposure. 

II. P'lRE, EXPLOSIOJf, AJm REACTIVITY HAZARD 
DATA . 

A. Fire: 1. Flash point: -1' C (30' Fl 
<closed cup). 

2. Autoignition temperature: 481' C <898" 
F). 

3. Flammallle limits air, percent by 
volume: Lower: 3, Upper: 17. 

. 4. Extinguishing media: Alcohol foam. 
carbon dioxide, and dry chemical. 

5. Special fire-fighting procedures: Do not 
use a solid stream of water, since the stream 
wil! ""9tl"T an1' soreMI the fire. Use 11. .i:: '.'rt"' 
oool containers exposed to a fire. 

6. Unusual fire and explosion hazards: 
Acrylonitrile Is a flammable liquid. Its 
vapors can easily form explosive mixtures 
with air. All ignition sources must be con
trolled where acrylonitrlle Is handled, used, 
or stored in a manner that could create a · 
potential fire or explosion hazard. Acrylonl· 
trile vapors are heavier than air and may 
travel along the ground and be Ignited by 
open flames or sparks at locations remote 
from the site at which acrylonitrlle is beln~ 
handled. 

7. For purposes of compliance with the re
quirements of 29 CFR 1910.106, acryloni
trlle is classified as a class IB flammable 
liquid. For example, 7,500 ppm, approxl• 
mately one-fourth of the lower flammable 
limit. would be considered to pose a poten
tial fire and explosion hazard. 

8. For purposes of compflance with 29 
CFR 1910:157, acrylonitrlle is classilicd as a 
Class B fire hazard. 

9. For purpose of compliance with 29 CFR 
1919.309, locations classified as hazardous 
due to the presence of a.crylonitrlle shall be 
Class I, Group D. 

B. Reactivity: 

1. Conditions contributing to Instability: 
Acrylonitrlle will polymerize when hot, and 
the additional heat liberated by the poly
merization may cause containers to explode. 
Pure AN may self-polymerize, with a rapid 
build-up of pressure, resulting In an explo• 
slon hazard. Inhibitors are added to the 
commercial product to prevent self-polymer
ization. 

2. Incompatibilities: Contact with strong 
oxidizers (especially bromine) and strong 
bases may cause fires and explosions. Con
t.act with copper. copper alloys, ammonia, 
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and amines may start serious decomposi
tion. 

3. Hazardous decomposition products: 
Toxic gases and vapors (such as hydrogen 
cyanide, oxides of nitrogen, and carbon 
monoxide) may be released in a fire involv
ing acrylonitrlle and cert.aln polymers made 
from acrylonltrile. 

4. Special ~utions: LIQuid acrylonltrile 
will attack s6me forms of plastir.s, rubbers. 
and coatings. 

UI. SPILL, LEAK, AND DISPOSAL PROCEDURES 

A. li acrylonltrlle Is spilled or leaked, the 
following steps should be taken: 

1. Remove all Ignition sources. 
2. The area should be evacuated at once 

and re-entered only after the area has been 
thoroughly ventilated and washed down 
with water. 

3. If l!Quld acrylonltrlle or polymer inter
mediate. collect for reclamatloR or absorb ln 
paper, vermiculite, dry sand, earth, or simi• 
lar material, or w~h down with water into 
process sewer system. 

B. Persons not wearing protective eQuip
ment should be restricted from areas of 
spills or leaks until clean-up has been com
pleted. 

C. Waste ~PoSal methods: Waste materi
al shall be disposed of in a manner lhat Is 
not hazardous to emp1oyees or to the gener• 
al population. Spills of aerylonltrile and 
flushing of such spills shall be channeled 
for appropriate treatment or collection for 
disposal. They shall not be channeled di
rectly into the sanitary sewer system. In se
lecting the method of waste disposal, appli
cable local. State. and Federal regulations 
shoutct be consult.e<I. 

tV. IJIONOTOIUNG AND MEASUREMENT 
PROCEDURES 

A Exposure above the Permissible Expo• 
surt- Limit: 

l. Eight-hour exposure evaluation. Mea
surements taken for the purpose of deter
mining emplo}•ee exposure under this sec
tion are best taken so that the average 8· 
hour exposure may be determined from a 
single 8-hour sample or two (2) 4-hour sam
ples. Air samples should be taken in the em
ployee's breathing zone (air that would 
most nearly represent that Inhaled by the 
employee.> 

2. Celling evaluation: Measurements taken 
for the purpose of determining employee 
exposure under this section must be taken 
during periods of maximum expected air· 
borne concentrations of acrylonltrlle In the 
employee's breathing zone. A minimum of 
three C3) measurements should be taken on 
one work shllt. The average or all measure
ments taken Is an estimate of the employ
ee's c-elllng exposure. 

3. Monitorlng techn!Ques: The sampling 
and analysis under this section may be per, 
formed by collecting the acrylonltrlle vapor 
on charcoal adsorption tubes or other com• 
position adsorption tubes. with subseQuent 
c'hemleal analysts. Sampling and analysis 
may also be performed by Instruments such 
as real-tlme continuous monotorlng systems, 
portable direct-reading instruments, or pas
sive doslmeters. Analysis of resultant sam

. pies should be by gas chromatograph. 
Appendix D lists methods or sampling and 

analysis whJeh have been tested by NIOSH 
and OSHA for use with acrylonltrile. 
NIOSH and OSHA have validated modlfica• 
tlons of NIOSH Method S-156 <See Appen
dix Dl under laboratory conditions for con-
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centratlons below l ppm. The employer has 
the obligation of selecting a monitoring 
method which meets the accuracy and pre
cision reQulrements of the standard under 
his unlQue field conditions. The standard re
Quires that methods of monitoring must be 
accurate, to a 95-percent confidence level, to 
±35-percent for concentrations of AN at or 
above 2 ppm, and to ±SO-percent for con
centrations below 2 ppm. In addition to the 
methods described ln Appendix D, there are 
numerous other methods available for moni
toring for AN In the workplace. Details on 
these other methods have been submitted 
by various companies to the ru!Pmaldng 
record, and are available at the OSHA 
Docket Office. 

B. Since many of the duties relating to 
employee exposure are dependent on ihe re
sults of monitoring and m~urlng proce
dures. employers shall assure that the eval
uation of employee exposures Is performed 
by a competent Industrial hygienist or other 
technically Quallfled person. 

V. PROTBCTIVB CLOTHDIG 

Employees shall be provided with and re
Quired to wear appropriate protective cloth• 
Ing to prevent any possibility of skin contact 
with IIQuld AN. Because acrylonltrlle Is ab
sorbed through the skln, It is important to 
prevent skin contact with llQuJd AN. Protec
tive clothing shall include Impermeable cov
eralls or slmllar full-body work clothing, 
gloves, head-<X>verlngs, as appropriate to 
protect areas of the body which may come 
In contact with llQuid AN. 

Employers should ascertain that the pro
tective garments are Impermeable to acry
lonitrile. Non-impermeable clothing and 
shoes should not be allowed to become con
taminated with llQuld AN. If permeable 
clothing does become contaminated, It 
should be promptly removed, placed In a 
regulated area for removal of tbe AN. and 
not worn again untll the AN Is removed. If 
leather footwear or other leather garments 
become wet from acrylonJtrile, they should 
be replaced and not worn again, due to the 
ablllty of leather to absorb acrylonltrlle and 
hold It against the skin. Since there Is no 
pain associated with the blisterJng which 
may result from skin contact with liQuid 
AN, It Is essential that the employee be In· 
formed of this hazard so that he or she can 
be protected. · 

Any protective clothing which has devel• 
oped lea.ks or ls otherwise found to be defec
·uve shall be repaired or replaced. Clean pro
tective clothing shall be provided to the em• 
ployee as necessary to assure Its protective
ness. Whenever Impervious clothing be
comes wet with liquid AN, It shall be washed 
down with water before being removed by 
the employee. Employees are also reQuired 
to wear splash-proof safety goggles where 
there ls any poss!bllity of acrylonltrlle con• 
tactlng the eyes. 

Vl. BOU$EK&ZhtlO IJfD HYGIDII: PACILITIES 

For purposes of complying with 29 CFR 
1910.141, the following lteins should be em
phasized: 

A. The workplace should be kept clean, OT· 
derly, and In a sanJtary condition. The em• 
ployer Is reQulred to Institute a leak and 
spill detection program for operations ln• 
volvlng l!Quld AN In order to detect sources 
of fugitive AN emissions. 

B. Ory sweeping and the use of com• 
pressed air Is unsafe for the cleaning of 

floors and other surfaces where IIQul \II Q. 
may be found. - l 

C. Adequate washing facilities wltl • i b 
and cold water are to be provided, and la i, 
talned in a sanitary condition. Su. tt 
cleansing agents are also to be provid 
assure the effective removal of acryloll • 
trom the Skin_ 

D. Ch¥\ge or dressing rooms with in • 
UAl clothes storage facllitles mu.rt be • 
vided to prevent the oontamlnatJon of, et 
clothes wftb acrylonftrile. Becauae o: le 
hazardous nature of acrylonltrile, con If. 
nated protective clothing should be p NI 
in a rea,J.lated area designated by thE .. 
ployer for removal of the AN befor£- w 
clothing Is laundered or dlsJx>ied of. 

V11. KISCm.uJQ:OUS PR.!CAVTIONS 

A. Store acrylonltrile in tlghtly-<:losed 'D 
talners in a cool, well-ventilated area Id 
take neoe•oary precautions to avoid an• I 
plo.s1on hazard. 

B. High exposures to aerylonltrile· " 
oocur when transferring the ltQuld fl"Olt lilt 

container to another. 
C. Non-sparking tools must be use, 11D 

open and close metal acrylonltrile con ll
ers. These containers must be effect, i, 
grounded and bonded prior to pourlng. 

o. Never store.unlnh.lbtted acrylonltrl 
E. Acrylonltrile vapors are not lnhlb t 

They may form polymers and clog ven 1f 
storage tanks. 

F. Use of supplJed-alr suits or other lo' r 
vlous coverings may be necessary to pre It 
sk.ln contact With and provide respira 7 
protection from acrylonltrile where the i 
centratlon of acrylonltrlle Ls unknown la 
above the oeillng limit. Supplied-air ! Ill 
should be selected, used, and malnta d 
under the Immediate supervision of per • 
knowledgeable in the llmlt.atlons and pc. 1-
tlal life-endangering characteristics of > 
plied-air suits. 

0. Employers shall advise employees o U 
areas and operations where exposure " 
acrylonltrile could occur. 

Vln. CO-ON OPER.AnONS 

Common operations in which exposur o 
acryloultrlle Is likely to occur include r 
following: Manufacture of the acrylonl r 
monomer. synthesis of acrylic fibers. A I. 
SAN, and nltrlle barrier plastics and ref a. 
nitrile rubber, surface coatings, spec! , 
chemicals, use as a chemical intennedl !. 
use as a fumigant and In the cyanoeth I' 

tlon of cotton. 

APn:NDIX C-Ml:DICAL SURV11It.LA1rC!: 
Gumn.nas POR ACRYLONITlULI 

I . ROUT& OF Bl'ITRY 

Inhalation: skin absorption: ingestion. 

ll. TOXICOLOGY 

Acrylonltrile vapor ls an asphyxlant e 
to inhibitory action on metabolic enz) e 
system.,;. Anim~ exposed to 75 or 100 r • 
for 3 hours have shown signs of anoxla i 
some animals which died at the higher le l 
cyano.,,ethemoglobln was found In e 
blood. Two human fatalities from acclde1 1 
poL<:onlng have been reparted: one 1 
cau.~"<I by lnhl\latlon of an unknown cone · 
tratlon of the vapor, and the other , 
thought to be caused by skin absorption r 
Inhalation. Most cases of Intoxication fr 1 

inliustrlal exposure have been mild, " 1 
rapid onset of eye lrrltatlon. headao. 

, I 
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be absorbed through the sldn upon pro
longed contact. Thi' Uquld readtly pene
trates leather, anC'I will produce bums of the 
feet If foot.wear contaminated with acrylonl
trile Is not removed. 

atlon on NIOSH Method S-156. which Is 
also Included for reference. This does not In
dicate that these methods are the only ones 
which will be satisfactory. There also may 
be workplace situations In which these 
methods are not adequate, due to such fac
tors as high humidity. Coples of the other 
methods available to OSHA are available In 
the rulemaking record. and may be obtained 
from the OSHA Docket Office. These in
clude the Union Carbide, Monsanto. Dow 
Cherrlral and Dow Badischo methods. as 
well as NJOSB Met,hod P & CAM 127. 

&DH.Zing. and nausea. Weakness, Jlghthea
drdness. and v.omtting may also occur. Expo-
111re to high concentrations may produce 
profound weakness, asphyxia, and death. 
the v&l)Or Is a severe eye lrritant. Prolonged 
lkln contract with the liquid may result In 
'*rptlon with systemic effects, and In the 
1annallon of large blisters after a latent 
l)l'rlod of several hours. Although there Is 
usually little or no pain or inflammation, 
!be aHected skin resembles a second-degree 
lhennal bum. Solutions spilled on exposed 
skln. or on areas covered only by a light 

' laytr of clothing, evaporate rapidly, leaving 
no Irritation, or, at the most, mlld transient 

1 redness. Repeated spills on exposed skin 
may result In dermatitis due to solvent ef
fec~. 

Rf'sults after l year or a planned 2-year 
11\im<\I study on the effects of exposure to 
acrylonitrlle have indJcated that rats lngest.-
1111 as little as 35 ppm in their drlnklng 
nti-r develop tumors of the central nervous 
1rstem. The Interim result~ of this study 
b11·e been supported by a similar study 
being conducted by the same laboratory, tn-
1r.:ving exposure of rats by Inhalation of 
acrylonltrlle vapor, which has shown similar 

It Is Important for the physician to 
become familiar with the operatlng condi• 
tlons In which exposurf' to acr'.•lonitrtle may 
O<'cur. Those employees with skin diseases 
may not tolerate the wearing or whatever 
protective clothing may hi' necessary to pro
tect them from exposure. In addition, those 
with chronic respiratory disease may not 
tolerate the wearing of negadve-pressure 
r~plrat.ors. 

B. Survelllanre and screening. Medical 
histories and laborat.orY examinations are 
required for each emp!.iyee subJe<'t to expo, 
sure to acrylonitrile above the action level. 
The employer must screen employees for 
history of certain medical conditions which 
might place the employee at increased risk 
from exposure. 

Employers who note problems with 
sample breakthrough should try larger 
charcoal tubes. Tubes of larger capacity are 
a,·allable, and are often used for sampling 
vinyl chloride. In addition. lower flow rates 
and shorter sampling times should be bene
ficial In minimizing breakthrough problems. 

I 

I 
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types of tumors In animals exposed to 80 
ppm. 

ln addition, the preliminary results of an 
,p1demlological study being performed by 
duPont on a cohort of workers in their 
Camden, S.C. acrylic fiber plant Indicate a 
6tltlstically significant Increase In the lnci
dnlce of colon and lung cancers among em
ployees exposed to acrylonitrlle. 

1. Central nervous s11stem dysfunctton. 
Acute effects of expo,;ure to acrylonltrile 
generally involve the central nervous 
system. Symptoms of acrylonltrile exposure 
include headache, nausea, dizziness, and 
general weakness. The animal studies cited 
above suggest possible carcinogenic effects 
of acrylonitrile on the central nervous 
system, since rats exposed by either inhala
tion or ingestion have developed similar 
CNS tumors. 

2. RPspiratory disease. The du Pont data 
Indicate an increased risk of lung cancer 
among employees exposed to acrylonltrile 

nr. S lGJIS AND SYVPTOMS OF I\C"OTE 
OVEREXPOSURE 

.\!lphyxla and dPath can occur from expo
sure to high concentrations or acrylonltrlle 
Symptoms of overexposure Include eye lrri• 
l&tlon. headache, sneezing, nausea and vom
iting, weakness. and light-headedness. Pro
longed skin contact can cause blisters on the 
akin with appearance of a second-degree 
bum, but with little or no pain. Repeated 
lkln cont.act may produce scaling dermatitis. 

IV. TREA.na:NT or A.CUTE OVEREXPOSURE 

Remove employee from exposure. Imme
diately flush eyes with water and wash skin 
with soap or mild detergent and water. If 
AN has been swallowed, and person Is con
aclous, Induce vomiting. Give artlllclal re-
1115Cltatlon if Indicated. More severe cases, 
1ucb as those associated with Joss of con-
111:lousness, may be treated by the Intra.Ve• 
noUB ad.mJnistratlon of sodium nitrite, fol · 
lowed by sodium thlosulfate, although th!J; 
11 not as effective for acrylonltrlle poisoning 
11 !or Inorganic cyanide poisoning. 

V, SURVl:U.UNCE AND PREVmlTJVE 
COl'ISIDERI\TJONS 

A. As noted above, exposure to acrylonl
tnle has been linked to Increased Incidence 
of cancers of the colon and lung In employ
tea of the duPont acrylic fiber plant In 
Camden, S.C. In addition, the animal test.
Ing of acrylonltrlle has resulted in the devel
opment of cancers of the central nervous 
system In rats exposed by either Inhalation 
or Ingestion. The physician should be aware 
or the findings 6f these studies In evaluating 
the health of employees exposed to acrylon
ltrile. 

3. Gastrotntulinal disease. The du Pont: 
data Indicate an increasPd risk of cancer of 
the colon among employees exposed to acry
lonitrile. In addition, the animal studies 
show possible tumor production In the stom
achs of the rats In the ingestion study. 

4. Skin disease. Acrylonltrlle can cause 
skin burns- when prolonged skin contact 
with the liquid occurs. In addition, repeated 
skin conwt with the liquid can r,ause der
mat,ltls. 

5. General The purpose o! the medical 
procedures outlined In the standard Is to es
tablish a baseline for future health moni tor
ing. Persons unusually s~sceptlble to the ef
fect.'> of anoxla or those with anrmia would 
bl' expected to bot 111 Increased rl5k. In addi• 
t.ion to e)1\pha6\s Of\ the CN~, respirator:, 
and gastro-intestlnal systems, tne cardiovas
cular system, liver, and kidney function 
should also be stressed. 

J\ppE?fDIX D.-SAXPUNO A.ND ANA.LYTICA.L 
METHODS FOR ACRYLONlTRILE 

There are many methods available for 
monitoring employee exposures to acrylonl
trlle. Most or these involve the use of char
coal tubes and sampling pumps, with analY· 
sis by gas chromatograph. The essential dtf
ference1, between the charcoal tube methods 
include, among others, the use of different 
desorblng solvents, the use of different lots 
of charcoal, and the Ul,e of different equip
ment for analysis of the samples. 

Whatever met.hod the employer chooses, 
he must assuie himself of the method's 8.("• 

curacy and precision under the unique con
ditions present In h is work.place. 

NIOSH METHOD S-156 (UNMODIFIED) 

Analyte: Acrylonltrile. 
Matrix: A!r. 
Pro<'erlure: Absorption on charcoal, desorp

tion with methanol, OC. 
1. Principle of the method <Reference 

11.1). 
1.1 A known volume of air Is drawn 

through a cttarcoal tube to trap the oi·ganic 
vapors present. 

1.2 The charcoal In the tube Is trans• 
ferred to a small, stoppered sample contain
er, and tile analyte Is dcsorbed with metha-~- . 

1.3 An aliquot o!. the desorbed sample is 
injected Into a gas chromatograph. 

1.4 The area of the result lnl? peak Is de• 
termlned and compared with areas obtained 
for standards. 

2. Range and 3eruitivity. 
2.1 This method was validated over the 

range of 17.5-70.0 mg/cu m at an atmos
pheric temperature and pressure of 22· C 
and 760 mm Hg using a 20-llter sample. 
Under the conditions of sample size (20 
liters) the probable useful range of this 
method Is 4.S-,.135 mg-cu m. The method is 
capable of measuring much smaller 
amounts If the desorption efficiency Is ade
quate. Desorption efficiency must be deter
mined over the range used. 

2.2 The upper limit of the range ol the 
method Is dependent on the adsorptive ca
pacity of the charcoal tube. This capacity 
varies with the concentrations of acrylonJ
lrlle and other substances in the air. The 
first section of the charcoal tube was found 
to hold at least 3.97 mg of acrylonltrlle 
when a test atmosphere containing 92.0 mg/ 
cu m of acrylonitrlle in air was sampled 0.18 
liter per minute for 240 minutes; at that 
time the concentration of acrylonltrlle In 
the effluent was less tban 5 percent of that 
In the influent. <The charcoal tube consists 
of two sections of activated charcoal sepa
rated by a section of un,thane foam . See 
, ectlon 6.2.> If a particular atmosphere i6 
suspected of containing a large amount of 
contaminant. a smaller sampling volume 
should be taken. 

3. lnlRr/erence. 

Most reported acute effects of occupatlon
tJ exposure to acrylonitrile are due to Its 
ablllty to cause tissue anoxla and asphyxia. 
The effects are similar to those caused by 
hydrogen cyanide. Liquid acrylonltrlle can 

Besides charcoal, considerable work has 
been performed on methods using porous 
polymer sampling tubes and passive dosi 
meters. In addition. there are several porta
ble gas analyzers and monitoring units avail 
able> on the open market. 

This appendix contains details for the 
methods which have been tested at OSHA 
Analytical Ls.bora.torY in Salt Lake City, 
and NIOSB In Cincinnati. Each Is a vari• 

3.1 When ·the amo1Jnt of water In the air 
ls so great that condensation actually occurs 
In the tube, organic vapors will not be 
trapped efficiently. Preliminary experi
ments using toluene Indicate that high hu-

1045(t) 
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midlty severely decreases the breakthrough 
\'olume. 

3.2 W11en Interfering compounds are 
known or suspected to be present In the air. 
such Information. Including their suspected 
identities. should be transmitted with the 
sample. 

3.3 It must be emphasized that any com
pound which has the same retention time as 
the analyte at the operating conditions de
scribed in this method ls an Interference. 
Retention time data on a single column 
cannot be considered proof of chemical 
identity. 

3.4 U the possibility of Interference 
exists. separation condltions <column PlU'k
ing, temperature, etc.) must be changed to 
circumvent tbe problem. 

4. Precision and accunlCl/. 
4.1 The Coefficient of Variation (CVT) 

for the total analytical and sampling 
method In the range of 17.5-70.0 mg/cu m 
was 0.073. This value corresponds to a 3.3 
mg/cu m standard deviation at tbe <previ
ous> OSHA ste,ndard level (20 ppm). Statisti
cal lnlonnatlon and details of the validation 
and experimental test procedures can be 
found In Reference 11.2. 

4.2 On the aver(L8e the concentrations 
obtained at the 20 ppm level using the over
all sampling and analytical method were 6.0 
percent lower than the "true" concentra
tions for a limited number of laboratory ex
periments. Any difference between the 
••found" lllld "true" concentrations may not 
represent a bias in the sampling and analyt
ical method. but rather a random variation 
from the exl)'.!rlmentally determined "true" 
concentration. Therefore, no recovery cor
rection ,;hould be applied to the final re.suit 
In section 10.5. 

5. - Advantagu and dtsadvantagc., of the 
method. 

5.1 The sampling device ls small, porta
ble. and Involves no liquids. Interferences 
are minimal, and most of those which do 
occur can be eliminated by altering chroma
tographic conditions. The tubes are ana
lyzed by means of a quick, lnstrumental 
method. 

The method can o.1so be used for the si
multaneous analysis of two or more sub
stances suspected to be present In the same 
sample by simply changing gas chromato
graphJc condltlons. 

5.2 One disadvantage of the method Is 
that the amount of sample whlrh can be 
taken Is limited by the number of milll
gnun.s that the tube wlll hold before over
loading. When the sample value obtained 
for the backup section of the charcoal tube 
exceeds 25 percent of that found on the 
front section. the pos.slbUlty of sample loss 
exists. 

5.3 Furthermore, the precision of the 
method ls Umlted by the reproducibility of 
the pressure drop acros.s the tubes. This 
drop will affect the flow rate and cause the 
volume to be imprecise, because the pump is 
usually calibrated for one tube only. 

6. Apparatu.,. 

6.1 A calibrated personal sampling pump 
whose flow can be determined within ±5 
percent at the recommended now rate. 
<Reference 11.3). 

6.2 Chnrcoal tubes: Glass tubes with 
both ends name sealed, 7 cm long with a 6-
mm O.D. and a 4-mm I.D .. containing 2 sec, 
lions of 20/40 mesh activated charcoal sepa
rated by a 2-mm portion of urethane foam. 
The activated charcoals prepared from coco• 
nut shells and ls fired at 600• C prior to 
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packing. The adsorbing section contains 100 
mg of charcoal, the backup section 50 mg. A 
3-mm portion of urethane foam ls placed be
tween the outlet end of the tube and the 
backup section. A plug of sUicated glass 
wool ls placed in front of the adsorbing sec
tion. The pressure drop acros.s the tube 
must be less than 1 Inch of mercury at a 
flow rate of 1 liter per minute. 

6.3 Oas chromatograph equipped v.ith a 
flame loniZation detector. 

6.4 Column (4-ft '< ¼-In stainless steel) 
packed with 50/80 mesh Poropak, type Q. 

6.5 An electronic Integrator or some 
other suitable method for measuring peak 
areas. 

6.6 Two-milliliter sample containers with 
glass stopers or Teflon-lined caps. U an 
automatic sample Injector ls used, the asso
ciated vials may be used. 

6.7 Microllter syringes: 10-mlcrollter, and 
other convenient sizes for making stand
ards. 

6.8 P!pets: 1.0-rnl delivery pipets. 
6.9 Volumetric flask: 10-rnl or con\·enlent 

sizes for making standard solutions. 
7. Reagents. 
7.1 Chromatographic quality methanol. 
7.2 Acrylonltrile. reagent grade. 
7.3 Hexane. reagent grade. 
7.4 Purified nitrogen. 
7.5 Prepurified hydrogen. 
7 .6 Filtered compre.s.-.ed air. 
8. Procedure. 
8.1 Cleaning of equipment. Al\ glassware 

used for the laboratory analysis should be 
detergent washed and thoroughly rinsed 
with tap water and dJstlUed water. 

8.2 Calibration of personal pumPS. Each 
personal pump must be calibrated with a 
representative charcoal tube In the line. 
This wlll minimize errors associated with 
uncertainties in the sample volume collect
ed. 

8.3 Collection and shipping of samples. 
8.3.1 Immediately before sampling, break 

the ends of the tube to provide an opening 
at least one-half the internal diameter of 
the tube (2 mm). 

8.3.2 The smaller section of charcoal Is 
used as a backup and should be positioned 
nearest the sampling pump. 

8.3.3 The charcoal tube should be placed 
In a vertlcl\1 dlrectlon during sampling to 
minlmJze channeling through lhe charcoal. 

8.3.4 Air being sampled should not be 
passed through any hose or tubing before 
entering the charcoal tube. 

8.3.5 A maximum sample size of 20 liters 
Is recommended. Sample at a now of 0.20 
liter per minute or less. The flow rate 
should be known 111,'fth an accuracy of at 
least ±5 percent. 

8.3.6 The temperature and pressure of 
the atmosphere being sampled should be re
corded. If pressure reading ls not avlUlable. 
record the elevation. 

83.7 The charcoal tubes should be 
capped with the supplied plastic caps l.mtne
dlately after sampling. Under no circum
stances should rubber caps be used. 

8.3.8 With each bat.C'h of 10 .samples 
submit one tube from the same lot of tubes 
which was used tor sample collection at,d 
which ls subJL-cted to exactly the same han
dling as the samples except that no air ls 
drawn through It. Label this as a blank. 

8.3.9 Capped tubes should be packed 
tightly and padded before they are shipped 
to mlnJmlze tube breakage during shipping. 

8.3.10 A sample of the bulk material 
should be submitted to the laboratory ln a 

glass container with a Teflon-lined cap. Tl 
sample should not be transported In t 
same container as the charcoal tubes. 

8.4 Analvm of samplu. 
8.4.1 Preparation of samples. In prepa1 

tion for analysis, each charcoal tube 
scored with a file ln front of the first si 
tlon o! charcoal and broken open. The gla 
wool ls removed and dlscarded. The chl 
coal In the first (larger> section ls trar, 
ferred to a 2-ml stoppered sample contain< 
The separating secllon of foam Is remov 
and discarded; the second section is traI 
!erred to another stoppered contain, 
These two sections are analyzed separate 

8.4.2 Desorption of samples. Prior 
analysis. 1.0 ml of methanol ls pipetted ln 
each sample container. Desorption shou 
~ done for 30 minutes. Tests indicate th 
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this L'! adeQuat.e If the sample is agitated c. " 
casionally during this period. U an automE -: 
Jc sample Injector ls used. the sample vt~ 
should be capped as soon as the soh•cnt 
added to minimize volatillr.ation. 

8.4.3 OC condltions. The typical open 
Ing conditions for the gas chromatogra~ 
are: 

1. 50 ml/min (60 ps1g) nitrogen carrier g: 
flow. 

2. 65 ml / min <24 pslgl hydrogen gas flo 
to detector. 

3. 500 ml/min (50 pslgl air flow to dete 
tor. 

4. 235• C Injector temperature. 
5. 255• C manifold temperature (detector 
6. 155' C column temperature. 
8.4.4 Injection. The first step In the ana 

ysls Is the injection of the sample Into Lb 
1ras chromatograph. To ellmin1tte difficu 
ties arising from blowback or dlstlllatlo 
within the syringe needle. one shout 
employ the solvent flush Injection ted 
nlque. The 10-mlcrollter syringe Is fir. 
flushed with solvent several times to we
the barrel and plunger. Three microllters o 
solvent are drawn into the syringe to Ir 
crease the accuracy and reproduclblllty o 
the lnJected sample volume. The needle I 
removed from the solvent, and the plunge. 
ls pulled back about o.i mlcf-ollter to seps 
rate the solvent flush from the sample wit.I 
a pocket ?f air to be used as a marker. Tb 
needle ls then Immersed In the sample. an, 
a 5-mlcroliter aliquot Is withdrawn, taklnJ 
Into consideration the volume of the needle 
since the sample In the needle will be com 
pletely Injected. After the needle ls remove< 
from the sample and prior to lnJection. th, 
plunger ls pulled back 1.2 mlcrollters tc 
mlnlmJze evaporation of the sample Iron 
the tip of the needle. Observe that th• 
sample occupies 4.9-5.0 mlcrollters In th< 
barrel of the syringe. Duplicate Injections o 
each sample and standard should be made 
No more than a 3 percent difference ln areE 
ls to be expected. An automatic sample l.n 
Jector can be used If It Is shown to give re 
produclbUJty at least as good as the solvenl 
nush method. 

8.4.5 Measuremeat of area. The area ol 
the sample pe.ak Is measured by an electron• 
le Integrator or some other suitable form ol 
area measurement, and prellmlnary results 
are read from a standard curve prepared as 
discussed below. 

8.5. De~inatton of duorption e/ficien· 
cy. 

8.5.1 Importance of determination. The 
desorption efficiency of a particular com
pound can vary from one laboratory to an
other and also from one batch of charco~ 
to· another. Thus, It ls necessary to deter-

il 
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tne at least once the percentage of the 
,cdflc compound that Is removed In the 
•sorption process, pro\·ided the same bat.ch 
· rharcoal Is used. 

10.2 Corrections for the bhmk must be 
made for each sample. 

mg = mg sample - mg blaf11< 

Where: 
mg Slftnple = mg found in front secUon of 

sample tube. 
mg sample = mg found in front section of 

blank tube. 

OSHA LABORATORY MODIP'ICATIO!f OP' NIOSR 
METHOD S-156 

Analyte: Acrylonltrlle. 
Matrix: Air. 
Procedure: Adsorption on charcoal. desorp

tion with methanol, GC. 
8.5.2 Procedure for determining desorp
on efficiency. Activated charcoal equiva
nt to the amount in the first section of the 
m1plmg tube 000 mg) Is measured into a 
5 In, 4-mm 1.D. glass tube, flame sealed at 
,ie end. This charcoal must be from the 
une batch as that used in obtaining the 
unp\es and can be obta.int>d from unused 

1
- !larcoal tubes. The open end Is rJipped with 

it arafilm. A known a.mount of hexane solu-

A similar procedure is followed for the 
backup sections. 

10.3 Add the weights found In the front 
and backup sections to get the total weight 
in the sample. 

1. Principle of I.he Method (Reference 1 ). 
1.1 A known volume or air Is drawn 

through a charcoal tube to trap the organic 
vapors present. 

1.2 The charcoal In the tube is trans
. ferred to a small. stoppered sample vial, and 
the analyte Is desorbed with methanol. 

1.3 An aliquot of the desorbed sample is 
injected Into a gas chromatograph. 

' on of acrylonltrile containing 0.239 g / ml is 

1 
1jected dirertly Into the activated charcoal 

I • Ith a mlcrollter syringe, and tube is capped 
•ith more Parafilm. When using an auto-
1atic sample injector. the sample Injector 

~ is.ls, capped with Teflon-faced septa, may 
<' used In place of the glass tubes. 

10.4 Read the desorption efficiency from 
the curve <see sec. 8.5.2) for the amount 
found in the front section. Divide the total 
weight by this desorption efficiency to 
obtain the corrected mg/1,ample. 

11 
The a.mount Injected Is equivalent to that 

Ill resent in a 20-llter air sample at the select
d level 

iei: Six tubes at each of three levels (0.5X, lX, 
:n., .nd 2X of the standard) are prepared In this 

n illller and allowed to stand for at least 
,vemight to assure complete adsorption of 

•r; he :malyte onto the charcoal. These tubes 
,re referred to as the sample. A parallel 

fl; ,Jank tube should be treated In the same 
nanner except that no sample Is added to it. 

It.- lhe sample and blank tubes are desorbed 
md analyzed in exactly the same manner as 
he sampling tube described In secdon 8.4. 

~ Two or three standards are prepared by 
njectlng Ule same vol\lll"e of compound into 

Ill' LO ml of methanol with the same syringe 

0 
i:· 1sed In the preparation of the samples. 

fir. rhese are analyzed with the samples. 
atk· The desorption efficiency <D.E.) equals 
J(lll. , he average weight ln mg recovered from 
l!C the tube divided by the weight In mg added 
fii1. r.o the tube, or 
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ed as 

D.E. = Average weight recovered (mg>/ 
weight added cmg) 

The desorption efficiency Is dependent on 
the amount of analyte collected on the 
charcoal. Plot the desorption efficiency 
versus weight of analyte found. This curve 
Is used in section 10.4 to correct for adsorp
lion losses . 

9. Calibration and standa.r~. 
It Is co11venle11t to express concentration 

of standards In terms of sng/ 1.0 ml metha
nol, because samples are desorbed In this 
amount of methanol. The density of the an
a\yte is used to convert mg Into microliters 
for easy measurement with a mlcroliter sy
ringe. A series of standards, varying ln con
centration over the range of Interest, ls pre
pared and analyzed under the same OC con
ditions and during the same time period as 
the unknown samples. CU,rves are estab
lished by plotting concentration In mg/1.0 
rnl versus peak area. 

Non.-Slnce no Internal standard Is used 
In the method, standard solutions must be 
UULlyzed at the same time that the sample 
analysis Is done. This will minimize tile 
effect of known day-to-day variations and 
variations during the same day of the FlD 
response. 

10. Calcul.atklm. 

Corrected mg/sample = Total weight/D.E. 

10.5 The concentration of the analyte In 
the air sampled can be expressed in mg/cu 
m. 

mg/cu m = Corrected mg (section 10.4> x 
1,000 Oiter/cu m l/air volume sampled (liter> 

10.6 Another method of expressing con
centration Is ppm. 

ppm = mg/cu X 24.45/M.W. x 760/P " T 
+ 273/298 

Where: 
P ~ Pressure (mtn Hg) of air sampled. 
T = Temperature C-C) of air sampled. 
24.45 = Molar volume <liter/mole> at 25" C 

and 760 mm Hg. 
M. W. = Molecular weight Cg/mole> of ana-

lyte. 
760 = Standard pressure <mm Hg). 
298 = Standard temperature <"K). 

11. Re/ernice11. 
11.1 Wl1ite. L. D. et al., "A Convenient 

· Optimized Method for the Analysis of Se
lected Solvent Vapors in the Industrial At,
mosphere," Amer. Ind. Hyg. Assoc. J., 31:225 
(1970). 

11.2 Documentation of NlOSR Valida
tion Tests. NlOSH Contract No. CDC-99-
74-45. 

11.3 Final Report., .NJOSH Contr act 
BSM-99-71-31. "P ersonal sampler Pump 
for Charcoal Tubes," September 15. 1972. 

NIOSH MODJl'lCATION or J\110S11 M&-rnon S -
156 

The NIOSH recommended method for le\, 
levels for acrylonitrilc Is a modification oi 
method S-156. It dHfers in the follo\\ing re• 
spects: 

Cl > Samples are desorbed using 1 ml of 1 
percent acetone ln CS. rather than metha
nol. 

(2) The analytical colwnn and conditions 
are: 

Column: 20 percent SP- 1000 ona0/ 100 Su-
pelcoport 10 feet x 1/, inch S.S. 

Conditions: 
Injector temperature: 200· C. 

Detector temperature: 100• C. 
Column temperature: 85" C. 
Helium now: 25 ml/ min. 
Air now: 450 ml/min. 
Hydrogen now: 55 ml/min. 

1.4 The area of the resulting peak is de
termined and compared with areas obtained 
for standards. 

2. Advantages and <tucu!vantages of the 
method. 

2.1 The sampling device is small, porta
ble, and Involves no liquids. lnterferenres 
are minima), and most of those which do 
occur can be eliminated by altering chroma
tographic conditions. The tubes are ana
lyzed by means of a quick, instrumental 
method. 

2.2 This method may not be adequate for 
the simultaneous analysis of two or more 
substances. 

2.3 The amount of sample which can be 
taken Is limited by the number of m!IJi• 
grams that the tube will hold before over
loading. When the sample value obtained 
for the backup section of the charcoal tube 
exceeds 25 percent of that round on the 
front section, the possibility of sample loss 
exists. 

2.4 The precision of the method is limit
ed by the reproducibility of the pressure 
drop across the tubes- This drop will affect 
the now rate and cause the volume to be Im
precise. because the pump Is usually cali
brated for one tube only. 

3. Apparatu.s. 
3.1 A calibrated personal sampling pump 

whose now can be determined within :t ' 
percent at the recommended now rate. 

3.2 Charcoal tubes: Glass tube with both 
ends name sealed, 7 cm Jong with a 6-mm 
O.D. and a 4-mm 1.0., containing 2 sections 
of 20/40 mesh activated charcoal separated 
by a 2-mm portion of urethane foam. The 
activated charcoal ls prepared from coconut 
shells and Is fired at 600" C prior to packing. 
The absorbing section contalM 100 mg of 
charcoal, the back-up section 50 mg. A 3-mm 
portion or urethane foam Is placed between 
the outlet end of the tube and the back-up 
section. A plug of sllllated glass wool Is 
placed In front of the ad."Orblng section. 
The pressure drop across the tube must be 
less than one Inch of mercury at a now rate 
of 1 liter per minute. 

3.3 Gas chromatogra1>h equipped with a 
nltrogt>n phosphorus detector. 

3.4 Column Cl0-ft x 1/8" -ln stalnless 
steel) packed with 100/120 Supelcoport 
coated with 10 percent SP 1000. 

3.5 An electronic Integrator or some 
other suitable method for measuring peak 

•af('as. 
3.6 Two-milliliter sample vials with 

Teflon-lined caps. 

1M 
eoJ)I· 

10.l Read the weight, in mg, -correspond
ing to each peak area from the standaru 
curve. No volume corrections are needed, be
cause the standard curve is based on mg/ 1.0 
ml methanol and the volume•of sample In
jected ls Identical to the volume of the 
standards Injected. 

(3 l A 2 .,1 Injection of the desorbed ana• 
lyte ls used. 

(4) A sampling rate of 100 ml/min Is rec• 

3.7 l\llcrollter !!yrlnges: 10-mlcrollter. and 
other con\·enlent sires for malting st.And
ards. 

0 tD· 
irco~ 
jetll· . 

ommended. 
3.11 Plpets: l.0-f!'I delivery plpets. 
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3.9 Volumetric !la.sics: convenient sizes 
for making sta.ndard solutions 

4. Rea.gent&. 
4 l Chromatographic quality methanol 
4.2 Acrylonltrile. reagent gra.de 
4.3 Pilt.errd compressed air. 
4 4 PurUIE'd hydrogen. 
4 5 Purified helium. 
5. Procedure. 
5. 1 Cleanmg of equipment All glassware 

used for the laboratory analysis should be 
properly cleaned a.nd free of org1mlcs which 
could Interfere In t h e analysis. 

5.2 Calibration of personal pump.~. Each 
pump must be calibrated with a represent&• 
Uve charcoal tube In the Une. 

5.3 Collection and shipping of samples. 
5.3.1 Immediately before sampllr.g, break 

the ends or the tube to pro\·ldc an opening 
at least one-ha.JC the Internal dt:uneter of 
the tube (2 mm>. 

5.3 2 The smaller section or the charcoal 
is used as the bo.<-kup a."ld should be placed 
nearest the sampling pump. 

5 3.3 T he charcoll.l shou ld be placed in a 
vertical posit Ion during sampling to mini 
mlze channeling through the ch arconl 

5.3 -4 Air being sampled should not be 
pa..-;s•--d through Bn> ho:;e or tubing before 
entl'rlng the charooal t ube. 

5 3 5 A samplP size of 20 liters L~ recom
mended Sample at a nov, rate or approx1-
mateh· 0.2 lil(>rs per minute. The n ow rate 
should be known with an a.ccuracy of at 
least + 'iwrcent. 

5.3.6 T he tempt>,..ture and pressure of 
the atmosphere b<'lng sampled $hould be re
corded. 

5.3 7 The ch arcoal tubes should be 
capix,d with the supplied pl.a.'1.l k caps fmmP• 
dll\lel)' afkr sampli.ng Rubber caps should 
not be u.~ed. 

5.3.8 Submit at least one blank t ube <a 
ch arcoal tube subjected to t he same han• 
dllng procedures. without having any air 
drawn t hrough it> with each set of samples. 

5.3.9 T aite necessary shipping and Pfl<lk• 
Ing precautions to minimize breakage of 
samples. • 

6.4 AJlA.lysL~ of SAmples. 
5.4. 1 Preparallon of sa.mples. In prepara

tion for analysis. cM:h charcoal tube ls 
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scored with a file In front of the first sec• 
tlon of charcoal and broken open. The glass 
wool Is rernoYed and d1sc:arded The char
coal In the f irst (larger > section Is trans
ferred to a 2-ml vial. The separating section 
of foam Is removed and d.lscarded; t he sec
tion Is tM\JlSfcrred to another capped vial. 
These two sections are anatr zed separately 

5.4.2 Desorpllon of samples. Prior to 
sna.lysls. 1.0 ml of methan ol ls pipetted into 
each sample container. Desorption should 
be done for 30 mJnutes In an ultrasonic 
bath T he sample vial, are recapped as soon 
as the solvent Is added. 

5.4.3 OC conditions The typical operat
ing ~ondlllons for the gas chromatogrnph 
art>· 

1. 30 ml/min <60 pslgl helium carrier gu 
now. 

2 3 0 ml / min (30 p,;lg> hydrogen gas n ow 
t.o detect.or 

3. 50 ml/min (60 p.~tgl air flow to detc.-<:tor 
4. 200 C Injector l(>mperature. 
5. 200 C dejector t~mperature 
6. 100 C column temperature. 
5.4.4 InJectlon. Solvent nush tt>ch nlque 

or equivalent. 

5.4.5 Measurement of area. The area of 
the sample peak is measured b)' an Plectron
lc lntegator or somP other 11ultable form of 
arPa measurement. and prellmlnary results 
are read from a standard curve prepared as 
dlscussd below. 

5.5 Der em1lnatlon of desorption e!!lcien 
CY 

5.5. 1 I mportance of detennlnallon The 
desorption efficiency of a particular com-
pound can var y from one laborator y to an -

mtthanol are made to allow lnJeclbD 
measurable quantiues. These tubes are t 
allot>:ed to equilibrate at least ovem h 
Following equilibration they are anal) 
folio\\ ing the same proct>dure as the s 
pies. A curve of the desorption efrtclency 

amt rC?>vered/amt added 
L~ plotl<'d versus amount of analytc tou 
This curve L'I used to correct for adsorpt 
lo:,;,c:,. 

6. Calibration and 1tandarcu. 
A series of s tandards. varying In cone 

t.,..Uon over the range of interest, la 1 
pared and ant\l.v?,ed under the same OC < 
dltlons and during the same lime perloc 
t he unknown samples. CUrves are prepa 
by plotting concentration versus peak a, 

Non-Since no Internal standard la u 
In t h e method. standvd solutions must• 
analyzed at the same time that the sam 
analysts ls done. This will minim.lze 
eHect of known day-to-day variations 
variations during the same day of the N 
response. Multiple injections a"'C. ~ 

7. Calcvl atw n.s. 
Read the weight, corresponding to eacl 
peak A.Tea from dlC SU\lldard curve, COrl" 
for the blank, correct for the desorption 
ficlency, and make r ecessary air vollftne c 
recUons. 

8. R t'/rrence. NIOS R Method S-156. 
(FR Doc. 78-27880 Filed 9- 29--78; 8:46 an 

other and also from on e batch of c h an:oal 
to another. T hus. It Is necesary to deter• (§1910.1045 added a s an eme· 
nune. at least once. the percent.age of the gency temporary s tandard 43 
specf[lc compound that ls removed ln the 
d<'.sorptlon process. provided the same batch F. R. 2 586, January 17 , 19 7 8 
of5~~~rc;!~:~~- for determining desorp- expired July 1978; Permanen 
lion efficiency. T h e 11'ference portion of the s tandard added a t 43 F. R. 
charcoal tube is removed. T o the remaining 4 809 b 3 1978 
portion. amounts representing 0.5X . 1x. and 5 , Octo er , , ge-
2X ex rer,reisrnts TLV> based on a 20 1 air nerally ef fec tive November 
sample a1 e Injected ont.o several tubes at 
e~ch level Dilutions of acrylonllrllc with 7, 19 78.] 
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0 
j 1910.1046 Exposure to cotton dust in 

~ cotton gins. 
:it < a> Scope and application. This sec-
6 tlon applies to the control of employee 
a ?.xposure to cotton dust in ~otton gins. 

1b) Definitions. For the purpose of 
J .his section: 
11 --Assistant Secretary .. means the M· 

;istant Secretary of Labor for Occupa
tional Safety and Health. U.S. Depart-

• ment of Labor. or designee; 
:11 "Blow down" means the cleaning of 
, equipment and surfaces with com-
11 pressed air; 
1t •·cotton dust" means dust present in 
111 the air during the handling or process
• ing of cotton which may contain a 
1

, mixture of many substances including 
~ ground-up plant matter, fiber, bacte-
~ rla, fungi , soil, pesticides, non-cotton 
11 plant matter and other contaminants 
11'1 which may have accumulated with the 
.a cotton during the growing, harvesting 

~=--d subsequent processing or storage 
periods. 

:11 "Director" means the Director of 
~ the National Institute for Occupatlon-
1 if al Safety and Health <NIOSH), U.S. 
ccr Department of Health, Education, and 

Welfare. or designee. 
<c> Work practice3. Each employer 

:nl shall Immediately establish and imple
ment a written program of work prac
tices, which shall minimize cotton dust 
exposure for each specific job. Where 
applicable. the following work prac• 

.er tices shall be included in the written 
3 work practices program: 
8, <l > GeneraL ( i) All surfaces shall be 

worn by the employees pe: forming the 
"blow-down," and employees in the 
area whose presence is not required to 
perform the "blow-down" shall be re
quired to leave the area during this 
cleaning operation. 

<3> Workpractice plan. A written 
workplace plan shall be kept which 
shall list appropriate schedules for 
carrying out housekeeping operations, 
and for cleaning and maintaining dust 
collection equipment. The plan shall 
be made available for inspection by 
the .A1isistant Secretary. 

<d> Use of Respirators-Cl> Genera.L 
Where the use of resplrators ls re
quired under this section, the employ
er shall provide, at no cost to the em
ployee, and assure the use of respira
tors which comply with the require
ments of this paragraph Cd). 

(2) Use of respirators. Respirators 
shall be used in the following circum
stances: 

(i> By workers identified by medical 
surveillance under paragraph 
<e><6><i>Cd) of this section; 

<e> /1.fedical surveillance-C l> Gener
al. (i) Each employer who has an oper
ating gin in which cotton dust is pres
ent shall institute a program of medi
cal surveillance for all employees ex
posed to cotton dust. 

CID The employer shall assure that 
all medical examinations and proce
dures are performed by or under the 
supervision of a licensed physician, 
and are provided without cost to the 
employee. 

(iii> Persons other than licensed 
physicians, who ad.minister the pul
monary function testing required by 
this section, shall complete a NIOSH 
approved training course in spiro
metry. 

(2) Initial exa.mination3. For each 
ginning season, at the time of initial 
assignment, the employer shall pro
vide each employee who is or may be 
exposed to cotton dust, with an oppor
tunity for medical surveillance that 
shall include: 

(i) A medical history; 
<ii> The standardized questionnaire 

in Appendix B; and 
(ii) During operations such as main· (iii> A pulmonary function measure-

tenance and repair activities, in which ment, including a determination of 
work practice controls are not feasible: forced vital capacity (FVC> and forced 
and expiratory volume in 1 second <FEV,>. 

(iii) In operations specified under and the percentage that the measured 
paragraph <c>C2)Civ) of this section. values of FEV and FVC differ from 

(3) Availability upon request. Respi- the predicted values, uslru: the stand· 
rators shall be made available upon re- ard tables in Appendix C. "The 
quest, to any employee exposed to predicted FEV , 
cotton dust (() Respirator selection. (l) Where and FVC for blacks shall be multiplied 
respirators are required under this sec- by 0.85 to adjust for ethnic differ
tion, the employer shall select, provide ences." 

maintained as free as practicable of ac
nt ~umulations of cotton dust. 

<ii> The employer shall insp~t, 
clean, maintain and repair, all engi
neering control equipment, production 
equipment and ventilation systems in· 
eluding power sources, ducts, and fll· 
tratton units of the equipment, and at 
a minimum, tape or cover leaks in 
valves, flashing, elbows. and bands on 
air lines. 

Clii> Cotton and cotton waste shall be 
stacked, sorted, baled, dumped, re
moved or otherwise handled by me
chanical means except where the em· 
ployer can show that It ts infeasible to 
do so. Where infeasible, the method 
used for handling cotton and cotton 
waste shall be the method which most 
effectively reduces exposure to the 
lowest level feasible. 

~~~~~~ t~;P~~e~t ;!Y ;:~~~~i~[§l910 .1046(e)(2)(iii) amend-
against dust by the National Institute ed at 43 F . R. 56894 , December 
of Occupational Safety and ~ealth 5 1978 J 
<NIOSH> under the provisions of 30 ' • 
CFR Part 11. 

<U> Where respirators are required 
by this paragraph, the employer shall 
provide either any NIOSH approved 
respirator or at the option of each af
fected worker, a NIOSH approved 
powered air purifying respirator with 
a high efficiency filter. 

(iv) Based upon the Questionnaire re
sults, each employee shall be graded 
according to Schilling's byssinosis clas• 
sificatlon system. 

(5) Respirator program. The employ
er shay institute a respirator program 
in accordance with § 1910.134 (b>, <d>. 
(e), and (0. 

<6> Respirator usage. (D The employ-
er shall assure that the respirator used 
by each employee exhibits minimum 
facepiece leakage and that the respira
tor is fitl,ed properly. <2> Specific. CD Floors and other ac

cessible surfaces contaminated with 
cotton dust may not be cleaned by the 
use of compressed air. 

CID Cleaning of clothing with com
pressed air Is prohibited. 

(iii) Floor sweeping shall be per
formed by a vacuum or with methods 
designed to minimize dispersal of dust. 

( ii) The employer shall allow each 
employee who uses a filter respirator 
to change the filter elements when
ever an increase in breathing resis-
tance is detected by the employee. and 
shall maintain an adequate supply of 
filter elements for this purpose. 

(3) Mid-season retest. The determi
nations required under paragraph 
<e><2> of this section shall be made 
again for each employee after at least 
14 days of employn1ent and before the 
termination of employment for the 
season. The determinations shall be 
made following at least 24 hours or 1 
working day after previous exposure 
to cotton dust. The pulmonary func
tion tests shall be repeated during the 
shift, no sooner than 4 and no more 
than 10 hours after the beginning of 
the work shift; and, in any event, no 
more~ than 1 hour after cessation of 
exposure. 

(4) Periodic examinations. (1) The 
employer shall provide the medical 
surveillance under this paragraph Ce> 
annually. 

Uv> Compressed air "blow-down" 
cleaning shall be prohibited, except 
where alternative means are not feasi
ble. Where compressed air "blow
· down" is done, respirators shall be 

<Iii> The etnployer shall allow em
ployees who wear respirators to wash 
their face and respirator facepiece to 
prevent skin irritation associated with 
respirator use. 

CU> A comparison shall be made be
tween the current examination results 
and those of previous examinations 
and a determination made by the phY· 
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sician as to whether there has been a 
significant change. 

(iii) An employee whose FEV, ls less 
than 60 percent of the predicted value 
shall be referred to a physician for a 
detailed.pulmonary examination. 

(5) Information provided to the phy
sician. The employer shall provide the 
following information to the examin
ing physician: 

Cl> A copy of this regulation and its 
Appendices: 

(li) A description of the affected em
ployee's duties as they relate to the 
employee's exposure: 

(iii) A description of any personal 
protective equipment used or to be 
used; and 

<iv) Information from previous medi
cal examinations of the affected em
ployee which is not readJly available 
to the examining physlclan. 

(6) Physician's written opinion. (i) 
The employer shall obtain and furnish 
the employee wlth a copy of the writ
ten opinion from the examining physi
cian containing the following: 

Ca> The results of the medical exami
nation and tests, including :my deter
minations made under paragraph 
Ce JC 4><H> of this section. 

<b> The physician's opinion as to 
whether the employee has any detect
ed medical conditions which would 
place the employee at increased risk of 
material impairment of the employee's 
health from exposure to cotton dust; 

Cc) The physician's recommended 
limitations upon the employee's expo
sure to cotton dust or upon the em
ployee's use of respirators; 

<d> The physician's recommenda
tions for the employee's use of a respi
rator where dust effects could be sup
pressed by respirator use; 

Ce) A statement that the employee 
has been Informed by the physician of 
the results of the medical examination 
and any medical conditions which re
quire further examination or treat
ment. 

<ii> The written opinion obtained by 
the employer shall not reveal specific 
findings or diagnoses unrelated to oc
cupational exposure. 

<7> Spanish speaking employeu. An 
employer whose workforce consists of 
a significant percentage of Spanish 
speaking workers who cannot commu
nicate effectively In English shall pro
vide bi-lingual administration of the 
medical surveillance requirements, In
cluding use of the Spanish question
naire provided in Appendix B. 

(8) Non-duplication of medical sur
veillance. Ci> During any one ginning 
season, an employer is not required to 
provide medical surveillance as de
scribed In this paragraph Ce> of this 
section for any employee who can 
demonstrate that both the back
ground medical surveillance and the 
mid-season retest required by para
graph <e> of this section were adminis
tered during that ginning season while 
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in the employment of another gin em
ployer. 

<ll> If an employee can demonstrate 
that the background medical surveil
lance h as been ad.ministered but not 
the mid-season retest, the employer 
shall provide the mid-season medical 
retest of paragraph (e)(3) of this sec
tion. and comply with provisions of 
paragraphs (e)C4>-<e><6> of this sec
tion. Where the employer is adminis
tering only the mid-season retest, tht: 
em;,Joyer shall provide the mid-season 
retest after at least 14 days of emplo~-
n1ent in his gin and before termination 
of employment for the season. 

<iii) For purposes of this sect:on, 
where the employer does not admin:s
ter any medical surveillance, the em
ployer shall be satisfied that an em
ployee has undergone the medical sur
veillance required under paragraphs 
Ce)Cl) to (e)(3) of this section upon re
ceipt of written notification from the 
employer who administered the test, 
or upon receipt by the physician su
pervising the program, of a copy of 
the results of 1nedical surveillance. 

CO Employee education and train• 
ing.-(1) Training program. (i) Each 
employer who operates an active gin 
shall institu te a training program for 
all his employees. prior to initial as
signment, and shall assure t.l .at each 
employee is informed of the following: 

Ca) The specific nature of the oper
ations which could result in exposure
to cotton dust; 

Cb) The measures, including work 
practices, required by paragraph Cc> of 
this section, necessary to protect the 
employee from excess exposures; 

Cc) The purpose, proper use and limi• 
tations of respirators required by para
graph Cd> of this section; 

<d) The purpose for and a descrip
tion of the medical surveillance pro
gram required by paragraph Ce> of this 
section; and other information which 
will aid exposed employees in under
standing the hazards of cotton dust 
exposure; and 

<e> The contents of this standard 
and its appendices. 

(2> Access to training materials. Ci) 
Each employer shall post a copy of 
this section with its Appendices in a 
public locati n at the workplace, and 
shall, upon request, make copies avail-. 
able to employees. 

ployer shall include as part of I 
training program and distribute to e 
p!oyees any materials pertaining 
the Occupational Safety and Heal 
Act, the regulations issued pursuant 
that Act, and to this cotton dt 
standard which are made available 
the Assistant Secretary. 

Cg) Signs. (1) General. 
The employer shall 
po:;t the following warning sign 
each work area where there is potE 
tial exposure to cotton dust: 
WARNING: 

CO'ITON DUST WORK AREA Ml 
CAUSE ACUTE OR DELAYED LU~ 
INJURY CBYSSINOSISl. 

<2> Spanish speaking employees 
An employer whose workfor 

consists of a significant percentage 
Spanish-speaking emplovee.s wt 
cannot communicate effectively 
English shall provide bilingual ve 
sions of the sign required by par 
graph < g)C 1 > of this section. 

<h> Recordkeeping.-<l> Medical $U 
veillance. Cl) The employer shall estal 
lish and maintain an accurate medic; 
record for each employee subject t 
medical surveillance required by par: 
graph <e> of this section. 

(ii) The record shall include: 
<a> The name, social securit 

number and description of the dutie 
of the employee; 

Cb) A copy of the medical survell 
lance results including the medical his 
tory. questionnaire responses, result 
of all tests and the physician's recom 
mendatlon; 

Cc) A copy of the physician's writter 
opinion; 

Cd) Any employee medir.al com 
plaints related to exposure to cottor 
dust; 

Ce) The type of protective device:: 
worn, and length Qf time worn; 

CJ) A copy of this standard and I~ 
appendices, except that the employer 
may keep one copy of the standard 
and its appendices for all employees: 
provided that he references the 
standard in the medJcal surveillance 
records of each employee. 

Cili>The employer shall maintain this 
record for at least 10 yea'l"S. 

<ii> The employer shall provide all 
materiat1:, relating to the employee 
training and information program to 
the Assistant Secretary and the Direc
tor upon request. 

CiiD An employer whose workforce 
consists of a significant percentage of 
Spanish speaking employees who 
cannot communicate effectively in 
English sn.all provide bi-lingual admin
istration of the provisions of this sec
tion. 

<2> Availability, CD The employer 
shall make available upon request all 
records required to be maintained by 
paragraph (h> of this section to the 
Assistant Secretary and the Director 
for examination and copying. 

(ii) The employer shall make avalia
ble an employee's medical records re
quired by this section, for examination 
and copying, to the affected employee 
O{ former employee or to a physician 
or other lndlvidu&J designated by such 
affected employee or former employ
ee. 

<iv) In addition to the information 
required by paragraph <Oct), the em-

<3> TraM/er of records. CJ> Whenever 
the employer ceases to do business, 
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ht" successor employer shall receive 
ind retain all records required to be 
naintained by paragraph (h) of this 
ectlon. 

(ii) Whenever the employer ceases to 
io business, and there is no successor 
?mployer to receive and retain the rec
ords for the prescribed period, these 
records shall be transmitted to the Di
rector. 

(iii) At the expiration of the reten
ion period for the records required to 

' 

CONTROL 

be maintained by this section, the em
ployer shall notify the Director at 
least 3 months prior to the disposal of 
such records and shall transmit those 
records to the Director if he request.s 
them within that period. 

Cl) Effective date. This standard 
shall become effective on September 4, 
1978 except for provisions requiring 
medical surveillance and respirators 
for employees who are at an increased 
exposure to cotton dust which sh:tl.l 

Al'rV!'onc A.- Requirements for 
cla.r,t\fication and rapiratorv use o/ worker, 

upased to cotton dU.Tf in gi,u 

Functional 
.severity 

PEV I (p-, n:ent of 
predicted) 

PO ................. Greater than 80 <no 
evidence of chronic 
venUJatory 
Impairment). 

Fl •............... 60-19 (evldenc,, of •Ught 
to modua.te 
lnev~r~lble 
impairment e>f 
vr.,tilatory ap:i.dlYl. 

(al-4toO: 
or more. 

<bl -9 to 
-5 or 
more. 

(Cl-LOor 
more. 

<a) - t t.oo: 
or more. 

(bl - Sor 
more. 

become effective on September 4, 
1979. 

(J) App1:.ndixcs (1) Appen• 
dlxes B <.;, and D in this 
section ' are incorporated as 
part of this section and t~e contents 
of these appendixes are mandatory. 

<2l Appendix A contains information 
which Is not intended to create any ad
ditional obligations not otherwise im
posed or to detract from any existing 
obligations. 

F2 ................. LeM than 60 (evidence ·····•·•·· ·········•• 
of moderate I.O severe 
Irreversible 
Impairment or 
venl!latory capacity). 

N~-Thue recommendations are 1encral!y ac
«pted criteria for cl&Mlllcatlon and mana~ement 
ol workers uposed to cotton dust. Since medical re• 
moval provisions are not Included in the standard. 
OSHA btlleves them to constitute e<1Ually uulul 
criteria for the physician to uu in determlnin1 
whether a gin worker Lo sufrerlng any degree of 
funcllonal .severity which ca.It.. for respiratory pro
tection. 

Allhou1h these criteria are ad•lsorY, a worker 
who falls In the F'2 eate1ory of functional severity 
shall be sent to a. pulmonary physician according to 
f 1s10.1ot6a<e){4){ll!>. 

1046(1) 
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Xdentification No. 

Location 

AP.PEHDIX. B-1 

Respiratory Questionnaire 

lion-Textile "'Workers for the 
Cotton Industry 

Xnterviewer Code 

Date of Xnterv.iew 

n 

n 

-,. 
-It 

... 
13 
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A. IOEHTlntmON 

._.....,.,.,. --.....---,...----..::,-,--~-- :n~l""""""~r:,-=""Mr-t~:-. -,,~;:r,r-tiiNriiM:iiiBic(ii"R,-r-. -mrn-n.,t.'B ~-
AREA CODE ( ) (optional see below) 
RO. I 

NT ADDRESS Number, Street, or ura oute, 5. 8 R HOAT 
City or Town, County, State, (Mo., Day, Yr.) 

6. 

Zip Code) 

1 CJ Male 2 0 Feinale 

8. ETHNIC GROUP OR ANCESTRY 

t. D White, not of Hispanic Origin 
2. D Black, not of Hispanic Origin 
3. 0 Hispanic 
4. O American Indien or AlastanNative 
S. O Asian or Pacific Islander 
6. 0 Other: ________ _ 

9. STANDING HEIM 

____ (on) 

10. WElQIT 11. ~ORK SHIFT 

1st O 2nd O 3rd 0 

12. PRE:S00 WORK AREA 
Please indicate primary assi30et wrk 41"'9 and perc~nt of time spent at that s1te. If at 
other locations, please indicate and note_ percent of time for each. 

PRIMARY WORK AREA 

SPECIFIC JOB 

13. APPROPRIATE INDUSTRY 
1 0 Garnetting 

2 CJ Cottonseed Oil Hill 

3 0 Cotton Warehouse 

4 O Utilization 

5 LJ Cotton Classification 

6 CJ Cotton Ginning 

lFurnishing your Social Security number is voluntary. Your refusal to provide this number will 
not affect any right, benefit, or privilege to which you would be entitled if you did provide 
your Social Security number. Your Social Security number is being requested since it will 
pennit use in future determinations in stat1st1c.at research studies.) 

1046(1) 
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I -- 8. OCCUPATIONAL HISTORY TABLE 

Comp1ete ·tlle fo11owfng tab1e 1howtng the entire work history of the 1ndfv1dua1 from present to tntt1a1 
employment. Sporadic, part•ttme periods of employment, each of no sfgn1f1cant duration, should be grouped 
tf possible. 

TENURE OF 
INDUSTRY AND LOCATION EMPLOYMENT 

FROM TO SPECIFIC OCCUPATION 
19_ 19 -

.... - ':"4 ~ ,~ .... .-. = 

AVERAGE NO. 
DAYS WRKED 

PER WEEK 

... -. -

HAZARDOUS HEALTH EXPOSURE 
ASSOCIATED WITH WORK 

YES HO IF YES, DESCRIBE 

-

:--0 :- ,~r ~ ~ 

~ 

~ 

~ 
~ 

~ 
~ 
t"'4 

~ 
c:: 
r.n 
~ ,, 
~ 
r.n 
~ 

~ 
> 
~ 
r.n 
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C. SYMPTOMS 

Use a~tual wrding of each question. Put X in appropriate square after each question. When 
1n doubt r~rd •No11

• 

COOGH 

1. Do you usually cough first thing in the morning? 
(on getting up)* 

(Count a cough with first smoke or on 
•tirst going out of doorsw. Exclude 
clearing throat or a single cough.) 

2. Do you usually cough during the day or at night? 
(Ignore an occasional cough.) 

If YES to either question 1 or 2: 

1 CJ Yes 2 CJ No 

l I I Yes 2 D fto 

3. Do you cough like this on mst days for as much as 
three months a yeaT? 1 O Yes 2 D No 9 O NA 

4. Do you cough on any part1cula!' day of the week? 1 O Yes 2 r::::J No 

If YES: 

S. Which day? Mon. Tue. Wed. Thur. Fri. Sat. Sun. 

PHLEGM 

6. Do you usually bring up any phlegm from your 
chest first thing in the inom1ng? (on getting 
up)* (Count phlegm with the fint smoke or on 
•tirst going out of doors.• Exclude phlegm 
from the nose. Count swallowed phlegm.) 

7. Do you usually bring up any phlegm from your 
chest during the day or at night? 
(Accept twice or more.) 

If YES to either question 6 or 7: 

8. Do you bring up phlegm l1ke this on most days 
for as much as t!lree months each year? 

If YES to question 3 or 8: 

9. How long have you had this phlego? (cough) 
(Write in number of years) 

• These -,ords are for subjects who work at night 

1 0 Yes 2 O No 

1 Q Yes 2 Q No 

1 0 Yes 2 0 No 

(1) c:J 2 years or less 

(2) 0 Hore than 2 years - 9 years 

(3) CJ 10·19 years 

(4) Q 20+ years 

1046(1) 
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f.H __ E __ ST......,IL __ l_NE __ s_s 

(1) CJ No 10. In the past three years, have you had a 
period of (increased) cough and phlegm 
luting for 3 weeks c,r more? (2) D Yes, only one period 

for subjects. who usually have phl1!911: 
(3) CJ Yes, two or more periods 

11. During the past 3 years have you had any chest 
fllness which has kept you off work, indoors 1 D Yes 
at home or in bed? (For as long as one week, flu?) 

2t:::J No 

If YES to 11: 

12. Did you brfng up (more) phelgm than usual in any 
of these illnesses? 

1 0 Yes 2 0 No 

If YES to 12: During the past three years have you had: 

13. Only one such illness with increased phelgm? 1 CJ Yes 2CJ No 

14. Hore than one such illness: 1 CJ Yes 2CJ No 

Br. Brade 

TIGHTNESS 

15. Does your chest ever feel tight or your 1 
breathing become difficult? 

16. Js your chest tight or your breathing dffffcult 1 
on any particular day of the week? (after a 
11eek or 10 days away from the mi 11 ) 

(3) (4) 
17. If YES, Which day? Hon.~ Wed. 

(1) (2) 
Sometim Always 

(5) 
Thur. 

18. If YES Honda,y: A~ what time on t,t,nday does your chest 
feel tight or your breathing difficult? 

(ASK ON1. Y JF NO TO QUESTION 15) 

r:::::J Yes 2.c::J No 

CJ Yes 2CJ No 

(8) (6) (7) 
Fri. Sat. Sun 

D Before entering mill 

O After entering mill 

19. In the past, has your chest ever been tight or 1 r::::J Yes 2 Q No 
your breathing difficult on any particular day of 
the week? 

(3) (4) 
20. If YES, Which day? Mon. ~ues. Wed. 

(1) (2) 
Smet i111es 1 ways 

1046(i) 

(5) 
Thur. 

(6) 
Fri. 

(7) 
Sat. 

(8) 
Sun. 

• 

llA 

n. 

t2, 

ll 

!), 

I 

?4, 

1 

ts, 

%6, 

"' 
U. 

31 

.. 
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BREATHLESSNESS 

21. If disabled fro111 walking by any condition CJ 
other than heart or lung disease put •x• 
1n the space and leave questions (22-30) 
11n&Sked. 

22. Are you ever troubled by shortness of breath, 
when hurrying on the level or walking up a 
slight hill? 

If NO, gr1de ts 1. If YES, proceed to next question 

?3. Do you get short of breath walking with other 
people at an ordinary pace on the level? 

If NO, grade is 2~ If YES, proceed to next question 

24. Do you have to stop for br~ath when walking at 
your own pace on the level? 

If NO, grade 1s 3. If YES, proceed to next question 

25. Are you short of breath on washing or dressing? 

If NO, grade ts 4. If YES, grade ts 5. 

26. 

ON KlNOAYS: 

1 CJ Yes 2 CJ No 

1 CJ Yes 2 CJ Ho 

1 c::J Yes 2 CJ No 

1 CJ Yes 2 r:::J No 

Oyspnea Grd. _____ _ 

27. Are you ever troub 1 ed by shortness of breath, when 
hun-y1ng on the level or walking up a slight hill? 1 CJ Yes 2 Q No 

If NO, grade ts 1. If YES, proceed to next question 

28. Do you get short of breath walking with other 
people at an ordinary pace on the level? 

If NO, grade ts 2. If·YES, proceed to next question 

29. Do you have to stop for breath when walking at 
your own pace on the 1 eve 11 

If NO, grade is 3. If YES, proceed to next question 

1 c::J Yes 2 0 No 

10 Yes 2 0 No 

30. Are you short of breath on washing or dressing? 1 O Yes 2 CJ No 

If NO, grade is 4. If YES, grade ts 5 

31. 
B. Grd. _______ _ 

OTHER ILLNESSES ANO ALLERGY HISTORY 

32. Do you have a heart condition for which you are 1 O Yes 2 CJ No 
under a doctor's care? 

1046(i) 
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OTHER tUNESSES ANO ALLERGY HISTORY CONTINUED: 

33. Have you ever had asttma? 

If yes, did it begin: (1) Before age 30 CJ 
(2) After age 30 CJ 

34. If yes before 30: did you have asthma before 
ever going to work in a textile ■111? 

35. Have you ever had hay fever or other a11~rg1es 
(other than above)? 

TOBACCO SMOKING 

36. Do you smoke? 
Record Yes 1f regular smker up to one 
110nth ago. (Cigarettes, cigar or pipe) 

Jf NO to (33) . 

37. Have you ever smoked? {Cigarettes, cfgars, 
pipe. Record NO 1 f subject has never smoked 
as n,ch as one cigarette a day, or 1 oz. of 
tobacco a month, for as long as one year.) 

If Yes to (33) or (34); what have you smoked for how 
11a11y years? (Write in specific number of years in 
the appropriate square) 

38. 

39. 

40. 

Years 

Cfqarettes 

Pine 

Cfqars 

fl} 
(<5) 

(2) (3) (4) 

(5-9) (10-14) (15-19) 

41. If cigarettes, how many packs per day? 
Write in number of cigarettes 

12. Number of pack years: 

(5) 

(20-24) 

43. If an ex-smoker {cigarettes, cigar or pipe), how 

1 CJ Yes %CJHo 

lc::J Yes 2 CJ'"° 
1 CJ Yes 2/::::JNo 

1 CJ Yes 2 c:J '"° 

1 O Yes 2 CJ No 

(6) l7l (8l (9) 

(25-29) (30-34) (35-39) (>40) 

CJ Less than 1/2 pack 
O 1/2 pack, but less than 1 pack 
Q 1 pack, but less than 1 1/2 packs 
O · 1-1/2 packs or more 

long since you stopped? (Write in nUll'lber of years.) 
r:::J 0-1 year 

1046(i) 

CJ 1-4 years 
O S-9 years 
c:::J lo+ years 

~ 

lllve 

44, 

45, 

46. 

47, 

48. 

~ 
l 

-
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OCCIIPATIONAl HISTORY 

IHave you ever worked in: 

144, A foundry? (As long as one yur) 

145. Stone or mineral mining, quarrying or 
processing? (As long as one year) 

46, Asbestos ■1111ng or processing? (Ever) 

47, Cotton or cotton blend ■1117 (For controls only) 

48. Other dusts, fmes or smoke? If yes, specify. 

Type of exposure _________ _ 

Length of exposure ________ _ 

1 c:J Yes Zc::J 1/o 

1 c:J Yes Zc::J 1/o 

1 c:J Yes z. c::J 1/o 

1 c:J Yes 2c:J 1/o 

1 c:J Yes 201/o 

1046(1) 
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GENERAL INDUSTRY STANDARDS 

APENDICE &-II 

CUESTI~ARIO RF.SPIRATCJITO PARA 'IRABAJADORFS 
I 

QUE NO SFAN DE TEXTIL DE LA INDUS'IRIA ALGOOONERA 

NlJ!lero de 1dentif1cac16n Clave del entrevistador 

Localldad Fecha de entrevista 

A. I0ENTIFICACI0N 

1. N.011BRE (Ape 11 ldo) (Hombre de pi I a} 
i.~. ,, "'''""t '· "" 

2. 

9. 

12. 

Area ( ) Nun. de Seguro Soc I 
I I , 

DIRECCION ACTUAL (Nunero,Calle,Cludad o 5· Fecha de 6. Edad 
Pueblo,Condado,Estado,Zona Nae Im lento 
Posta I) l1es/0la/Ano 

,. SEXQ 

1 O varo'n 2 0Hembra 

8. RAZA 

1. 0 Blanco,no de origen hlspano 
2. 0 Negro, no de orlgen hlspano 
3, 0 Hlspano 
4. 0 Indio Amerlcano o Natlvo de 
5 0 Al,ska Islas paclflcas • As atlco ode 
6. 0 0tro 

ALTURA HEOIOA 10, PESO HEO I DO 11. TURN0 OE TRABAJ0 

{an) 1 0 2 D 3 0 
SITI0 OE TRABAJO ACTUAL 

lndlqu; el sitlo de trabajo asignado y el porcentaje de tiempo G.ue 
pasa en ese lugar. SI trabaJa en otros sltlos, por favor lndlquc 
esos lugares y el porcentaJe de tlempo que pasa en cada uno. 

SITI0 DE TRABAJO 
PRIKARIO 

TRABAJ0 ESPECIFIC0 

13. INOUSTRIA APR0PIAOA 

al 

1 0 Desperdicios de 3 D Almacen de algodtn 5 0 Clasiflcaclon de algocfo 
uaouina gprnet 

2 c:J Fabrlca de acelt~ de 4 Q Utl I lzaclo'n 6 CJ Oesmotador 
semll la de a lgodon 

,F. Proveer su n&mero de sequro social es voluntario. El rehuso de proveer 
este ndntero no afecta ningun derecho, beneficio, o'privilegio al cual 
ud podr!a tener derecho. Su numero de seguro social ha sido requerido 
desde que este permite el uso de determinaciones en el futuro en la 
busqueda de estudios estatioales. 
Registro Federal, Vol. 43, No. 122, Viernes 23 de juino de 1978. 
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B. TABLA OE HISTORIA LABORAL 

Llene la siguiente tabla lndicando la historia laboral del 
lndividuo desde que lo prlmero empleo' hasta el presente. Pe
rfodos de empleo alslados ode tiempo parclal deben ser agru-
............ ,. .. , _,. ·--1 ... 1 ... RIESGO DE SALUD roR CONTA 
Tlempo de 

empleo Promedlo de 
ASIQCIADO CON EL TRABAJO 

Oesde Hasta TAABAJO ESPECIFICO # de dJas Si se contesta , 
19 - 19_ trab.por se n.SI NO exp 11 quese 

CTO 

"S (i' 

-

! 
§ 
~ ; 
0 z 

('.;J > 
0 t--

~ = ~t:r.l 

~~ 
= 
~ 
~ 
~ 

i 
I 
~ .... 
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C. Sintomas 
I I 

Ernpleense las pal.abras exactas de cada pregunta. Pongase una 
•~• en la casilla que sigue cada pregu~ta. En case do duda, 
pongase "No." Donde no hay casilla, pongase un circulo alrededor 
de la repuesta apropiada. 

LATOS 

. -1 . t Tose Ud. ordinamente al leventarse por la manana? 
(Tenga en eventa la flema arrancada al fumos o al salar 
de la casa por primera vez . No tenga en eventa los mucos 
nasales). 

1 . O s! 2 . 0 No 

2 . i Tose Ud. ordinariamente de d!a o de noche? 

1. O st 2. 0 No 

' ' Sise contesta "Si" a las preguntas lo 
I 

2 , preguntese: 
• I 

3 . t Tose asi la mayoria de los dias por un periodo de por lo 
menos 3 meses durante el pasado ano? 

1. O s! 2. O No 
• I 

4 . c Tose Ud. mas de l o ordinario al gun di a en particular de la 
semana? 

1. D s{ 2. O No 

Si contesta ~Si"; pregu'ntese: 

5 . 4Que d!a? tun . Mar . Mier. Jue . Vie. Sab . com, 

LA_FLEMA 

6 . 
• I 
t se a r ranca Ud. flema o catarro del pecho al levant arse? 
(Tenga en cuenta la flema arrancada al fumar or al salir 
de la casa por primera vez. No tenga en cuenta los mucos 
nasales. Tenga en cuenta la flema que se traga). 

1. O s! 2. 0 No 

7. c! Se arr anca Ud. flema o catarro del pecho ordinariamente 
I , 6 de dia ode noche? (N tense solo 2 veces o mas) 

1. O s{ 2, ONo 

8. Arroja ud. flemas as! la mayor parte de d{as tan to como t res 
meses al a1!o? 

1. C s! 2. D No 

9. 

I , 
Sise contesta "Si" a las preguntas 3 o 8, preguntese: 

• cuantos anos hace que 
frequentemente? 

(Responda en numeros 

, 
se arranca flema o catarro o tose 

de anos) 

(1) D 
I 

2 a?los o menos 

(2) □ mas de 2 anos - 9 aiios 

( 3) □ 10-19 allos 

(4) D • 20 anos o mas 

ENFERMEDADES PULM0NARIAS 

• - I ' 10. t Durante los tres pasados anos, ha pasado algun periodo 
I • _/ de tos* y flemas que duro 3 semanas o mas? 

*Sujetos que ordinariamente se arrancan flemas 

0 No 

0 s f., un solo periodo 

D s{, dos per iodos o mas 

11. t Ha tenido Ud. durante los 3 anos pasados alguna enfermedad 
del pecho que le haya impedido a trabajar o obl igado a 
permanecer en.casa o en cama por tanto como una semana? 
(por ejemplo, t la gripe?) 

D s! O No 

Si se contesta "s{• a la pr egunta 11, pregiktese : 

12 . 
I , I 
aSe arranco Ud. mas 
de estos ataques? 

flemas que lo general durante alguno 

□ s{ O No 

Sise contesta •s!• a 12 , pregiktese: 

13 . LHa tenido durante los tres anos pasados: 

Solo un tal ataque con aumento de f lemas? 

□ st 
14 . 

I 
Mas de uno? 0 s { 

Br. Grade 

ONo 

□ No 

~ 
N 

~ 
~ 
~ 
t'4 

~ 
c:: 
00 
""3 

~ 
00 
""3 

~ 
> 
~ 
00 
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LA 0~~9!0N DEL PECH0 

15. t Ha tenido ud. alguna vez opresion en el pecho d 
dificultadad en respirar? 

Osf QNo 

16. ise le oprime el pecho 6 se le hace dificil respirar 
alg~ d{a en la semana en particular? (despues de 
una semana o 10 d!as de ausencia de la planta) 

Os! ONo 

17. Si se contesta 11 s!, 11 toue dia? 

18. 

19. 

Lun. Mar. Mier. Jue. Vie. Sab. Dom. Siempre A veces 

Sise contesta •s{• para los 
l A que hora del lunes siente 
o dificultad en respirar? 

I 
lunes, preguntese: 
opresi6n en el pecho 

a.OAntes de entrar en la desmotadora 

b.ODespues de entrar en la desmotadora 

c.Ooespues de salir de la desmotadora 

(Preguntese solo si se contesta "No" a la 15) 

tEn el pasado, se le ha oprimido el pecho o hecho dificil 
respirar alg&n d{a de la semana en particular? 

Os! ONo 

. '" . d, 20. Sise contesta "Si, t Que ia? 

Lun. Mar. Mier. Jue. Vier. Sab. Dom. Siempre A veces 

EL 0ESALIENTO (La oisi:nea) 

21. Sise inhabilita de caminar a causa de cualquier condiciC:n 
que no sea enfermedad del corazon o de los pulmones, ponga 
una "X" y ignore las preguntas 22-30. 

22. l Lo aflige un desaliento al caminar aprisa en terr eno 
llano o al subir una peque~a cuesta? 

Os! QNo 

(Si "No", el grado es 1. Si es •sf 11, siga a la proxima 
preguntal 

23 . £LO aflige un desaliento al caminar con otros de su 
propia edad a su paso ordinario en terreno llano? 

Os! Ot-io 

(Si "No" el grado es 2 . Si es 0 s{", prosiga) 

24. t Tiene que detenerse porque se ahoga al caminaTa paso 
ordinario en terreno llano? 

Os! QNo 

(Si "No" el grado es 3. Si es "S[", prosiga) 

25. tSe desalienta al lavarse o vestirse? 

Os! ONo 

(Si "No", el grado es 4. Si es •s!11
, el grado es 5.) 

26 . 0yspnea Grd. 

LOS LUNES: EL PRIMER DIA OE VUELTA AL TRABAJO DESPUES DE SUS 
DIAS LIBRES 

27. tLo aflige un desaliento al caminar aprisa en terreno 
llano o al subir una pequena cuesta? 

Os{ ONo 

(Si "No", el grado es 1 . Si es ••s{", siga a la proxima 
pregunta) 

28. tLO aflige un desaliento al caminar con otros de su propria 
edad a su paso ordinario en terreno llano? 

Os! QNo 

(Si "No", el grado es 2. 
, 

Si es "Si", prosiga) 

29. tTiene gue detenerse porque s • ahoga al caminar a paso 
ordinario en terreno llano? 

Os! QNo 

(Si "No", el grado es 3. Si es 11s{", prosiga) 
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30. i se desalienta al lavarse o vestirse? 

Ost ONo 

(Si "No", el grado es 4. Si es •sf", el grado es 5. 

31. Br. Grd. 

0TRAS ENFEllKED1WES 

32. 

33. 

34. 

35. 

• I I 
t Tiene Ud. una condicion del cor azon que requiere los 
ser vicios de un medico? 

tRa tenido alguna vez aema? 

Sise contesta •s!•, a la 33, 
pregunt ese si empezJ: 

D s! 

O s! 

ONo 

D No 

Antes de los 30 anos 

Despues do los 30 anoe - . Sise contesta "Antee de loe 30 anos"; LTenia Ud. asma 
antes de trabajar en una desmotadora de algond6n? 

O s! ONo . 
LHa tenido alguna vez otras alergias (ademas de las de arriba)? 

O s! O No 
C0NSUM0 DE Ti\BAC0 

36. 4 Fuma Ud. actualmente? Indique •s{• si fumaba regularmente 
hasta hace un mes (Cigarrillos, puros, o pipa) 

37. 

O s! O No 
, 

Si contesta "No" a la (33), preguntese: 
• 
LHa full\!ido Ud. alguna vez? (Cigarillos, puros, 
I ndique ,"No" si el sujeto nunca ha fumado ni. un 
diario o una onza de tobaco al mes, por un afto) 

O s1 0 No 

o pipa. 
cigarillo 

• I • 
Si ee contesta "Si" a la (33) o (3 4) 1 t que ha fumado Ud. y 
por cuantos aios? (Indique el numero especifico de anos en 
la casilla apropiada) 

Anos ( < 5) (5-9) (10-14 ) (15-19) (20-24) (25-29) (30- 34) (35- 39) 

38. Cigarillos 

39 . Pipa 
• 

40. Puro• 

41. ( Si f\111}& cigarrillos, cuantas cajeti llas fuma diarias? 
Indique en numero de cigarrillos: 

0 menos de 1/2 cajetilla 

( > 40) 

0 1/2 cajeti lla, pero menos de 1 

0 1 cajetilla, pero menos de 1 1/2 

0 1 1/2 cajetillas cl mas 
42. 

43. 

Numero de cajetillas por ano 

Si ha dejado de fumar ~cigarrillos, pipas o puros), cuanto 
tiempo hace que lo dejo. (Indique en nume ro de a~os) 

D 0 - 1 ano 

D 1 - 4 aiios 

D 5 - 9 anos 

D 10 ar\os o ""a.s 
HISTORIA LAB0RAL 

~Ha trabajado Ud. alguna vez en: 

44. Una fundaci6n (por tan to como un ano)? O s! 0 No 
! I I I 

45, La miner a o elaboracion de piedras o 
metales (por tanto como un ano)? 0 s! 

46. En una planta de asbesto? (alguna vez) 0 s{ 

0 No 

0 No 
47. 

48. 

En una fabrica de algod~n • I ode mezclado de ~lgodon 
Os! O No 

En proximidad de 9tros polvos, emanaciones o 
Sise contesta "Si", especif!quese: Os{ 

Clase de contao to -------, 
Duracion de contacto _____ _ 

humos? 
QNo 

i 

~ 
~ 
~ 
~ 

~ 
~ 
C/:J. 
""3 
~ 
t,,( 

I 
> 
~ 
C/:J. 
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APPENDIX C - SPIROMETRY PREDICTION TABLES FOR NORMAL HALE~ AND t,aMA!,t.l> 

OGl.i Tlllll.li I .· l'REDICTE:fl 1-' VC F<'I'. t-1111,l:S Cl1ttrD:-N1. l!T f1L1 f1M FllV RESPIP. DIS, 1')7'; , 113, !ie7. > 
HT 17 19 21 23 25 27 29 31 33 35 37 39 41 43 49 47 4!> 51 53 55 57 59 61 63 65 

60. o 3 .• 1.1 3. SC:\ 3. 7S 3.91 3, 72 3. 66 3. 61 3. 55 3, 49 3, 43 3. 37 3, 32 3. 26 3. ?.O 3. 14 3, 0C! 3, 03 2, 97 2, 91 2. flS 2, 79 2. 7 4 2. 1:.8 ;: • 1:.l. 2, ~•. 
-;I) . 5 3. Sl) 3. 1;6 3, 6 I 3. 97 3, ee 3. 7 5 3, 69 3. 63 3. 57 3. SI 3. 46 3, 40 3. 34 3. 20 3, 22 3. 17 3. 11 3 , l)!J 2 , 99 , • 93 2, 86 2. 82 2. ;r, 2. i'• 

1 
2, (.,1 

61.0 3.SG 3,12 ·3,ee 4.03 3.e, 3,833.77 3,11 3,66 3 . 6o 3.54 3 . 46 3.42 3.37 3.31 3.25 3.19 3 .13 3.08 3.02 2.96 2.90 z.e4 2.1~ 2.1J 
61,S 3 .63 3.iO 3.94 4.10 3.97 3.9 1 3.8S 3.80 3.74 3 . 68 3.62 3.56 3.5 1 3.45 3 . 39 3.33 3.27 3.22 3 . 16 3. 10 3.04 2.98 2.93 2.87 2 . 6 1 
62.~ 3.69 3.85 4.~0 4.16 4.05 3.99 3.94 3.88 3 .62 3.76 3,70 3.65 3.59 3,53 3.47 3 .41 3 . 36 3.30 3.24 3. 18 3. 12 3,07 3.01 2.':\5 2.0~ 
62.5 3.76 3.9 1 4.07 4.22 4. 13 4.06 4.02 3.96 3.90 3.84 3.79 3.73 3 . 67 3.6 1 3.55 3.50 3.44 3 . 36 3 . 32 3,26 3,21 3,153.09 3.03 2.~7 
63.0 3.82 3.S7 4. 13 4.29 4.22 4.16 4,104.04 3.99 3.93 3.61 3 . 01 3.75 3 . 70 3.64 3.56 3 .52 3.46 3.41 3.35 3.29 3.23 3. 17 3. 12 3.06 
63.5 3.08,4,04 4.li 4.35 4,30 ~.24 4.18 4. 13 4.07 4.~) ~.~5 3 . 89 3.64 3.78 3.72 3 .66 3.60 3.55 3.49 J.43 3.37 3.31 3.26 3 . 20 3.14 
64.0 3.':\5 4.10 4.2G 4.41 4.30 4.32 4.27 4.2 1 4.15 4 . 0~ •1.~1 3.98 3.92 3.86 3 .80 3 .74 3,69 3.63 3. 57 3.5 1 3.45 3.40 3.34 3.26 3 . 22 
64,5 ~.0 1 4.17 4.32 4.48 ~.46 4.41 4.35 4.29 4.214,17 4.12 4,064.00 3.94 3.08 3.63 3.77 3 .71 3.65 3.59 3.54 3.46 3.42 3.36 3.30 
65.0 4.07 4 . 23 4,39 4.54 4.55 •1.4~ 4.43 4.37 4.32 4.26 4.20 4. 14 4.00 4.03 3 . 97 3.9 1 3.85 3.~9 ~.74 3.68 3.62 3.56 3.50 3.45 3.3~ 
65.5 4.1~ 4.29 4.4S 4.60 4,634.57 4.51 4.46 4.40 4.34 4.20 4.22 4.17 4.11 4.05 3,993.93 3.88 3.82 3.76 3.70 3.64 3.59 3.53 3.47 
~6.0 4. ?.u 4.36 4.51 4 .67 4.71 4 . 65 4.60 4.54 4.46 4 .4~ 4.36 4.3 1 4.25 4.19 4.13 4.07 4.02 3.96 3.90 3.64 3,763.73 3.67 3.61 3 . 55 
66.5· 4.2~ 4.4~ 4.58 4.73 4.60 4.74 4.68 4,62 4.56 4.51 4.45 4.39 4.33 4 .27 4.22 4.16 4.10 4.04 3.98 3.93 3.87 3.8 1 3.75 3 . 69 3.6~ 
67.0 ,1.33 ,l,,10 4.64 4.80 4.83 4.82 4.76 4.70 4.65 4.59 4.53 4,47 4.41 4.36 4.30 4.24 4, 18 4.12 4 .07 4.01 3.95 3.69 3.81 3.76 3.,2 
67.5 4.39 4.55 4.70 4.66 4 . 96 4,904.84 4.79 4.73 4.67 4.61 4.55 4.50 4,444.36 t..32 4.26 4.21 4.15 4.09 4.03 3.97 3.~2 3.06 3,6(1 
,a.e 4.45 4.61 4.77 4.92 5.04 4.98 4.93 4.67 4.8 1 4.75 4.69 4.64 4.sa 4.52 4.4~ 4.40 4.35 4.29 4.23 4.17 4.11 4.06 4.oo 3,9.1 3.~e 
68.S 4.52 4.67 4,03 4.99 5 . 13 5.07 5.01 4.95 4.69 4.64 4.76 4.72 4.66 4.60 4 .55 4.49 4.43 4.37 4.31 4,26 4.20 4.14 4.QG 4.02 3,97 
69.0 4.50 4.74 4.69 5,055.2 1 5 .15 5.09 5.03 4.98 4.92 4.66 4.60 4,744.69 4.63 4.57 4.51 4,45 4.40 4.34 4.28 4.22 4. 16 4.11 4,U5 
69.S 4. 64 4.60 4.96 5.1 1 5 . 29 5.23 5.17 ~. 12 5.06 5.00 4.~4 4 .86 4.63 4.77 4.7 1 4 .6S 4.59 4.54 4.46 4.42 4.36 4.30 4.25 4. 19 4. 13 
10.0 4 . 7 1 4.06 5,02 s.18 s.37 5.32 s.26 5.20 s. 14 5.~6 s.02 4 . 97 4.91 4.05 4.79 4.74 4.~6 4.62 4.56 4.so 4.44 4.39 4.33 4.27 4.21 
7~.S 4,,7 4.93 5.08 5.24 5,46 5.40 5.34 5.28 5 . 22 5.17 5.11 5.05 4.99 4.93 4.00 4.62 4.76 4.70 4.64 4.59 4,S3 4.47 4.41 4.35 4. 3~ 
71.0 ,1.3) 4.99 5.15 5 . 30 5.54 5.48 5.42 5.36 5.31 5 . 25 5. 19 5 . 13 5.07 S.02 4.9G 4,90 4.64 4.78 4.73 4.67 4.61 4.55 4.49 4.<14 4.38 
7 1,5 4.90 5.05 5,21 5.37 S.62 5.56 5,50 5.45 5.39 5.33 5.27 5.21 5.16 5. 10 5.04 4.98 4.92 4.87 4.61 4.75 4.69 4.63 4.58 4.52 4. 46 
72.0 4.96 5.12 5.27 5.43 5 . 70 S.65 5.59 5.53 5.47 5 . 41 5.3G 5.30 5.2•1 5.tO 5.12 5.07 5.01 4.95 4.69 4,634.78 4.72 4.~(, 4,60 4.54 
72.S 5. 03 5. 10 5.34 5.49 5,79 5,73 S.67 S.61 S.SS 5.50 S.44 5,38 5 . 32 5.2t> 5.2 1 5.15 S.09 5,03 4.97 4,92 4,86 4.60 4.,'4 ·1.(.6 4.63 
73.1) 5.09 5.24 5.40 5.56 S,67 S.81 S.75 S.69 S,64 S.58 5.52 5.46 5.40 5.35 5.29 5.23 5.17 5.11 5.06 5.00 4.94 4.68 4.f:2 4.7f •l.7 1 
73.S 5 . 15 5.3 1 5.46 5.62 5.95 5.89 5.63 5.78 5.72 5.66 S.60 5.54 5 . 49 5.43 5.37 5.31 5,25 5.20 5.14 5.06 5.02 4.S6 4.~I ti.OS 4.79 
74.0 S.22 5.37 5.53 S.68 6 . 03 5.98 5,92 5,66 5,60 5.74 5.69 5.63 5.57 5 . 51 s.,15 5.40 S.34 S.26 5.22 5, 16 5.11 S.OS 4.99 4,93 4.07 
74.5 5.26 5.44 5.59 5,75 6,\2 6.06 6.00 S.94 S.88 S.83 5.77 5.71 5 , 6S S.59 5.54 5.46 5.42 5.36 5.30 5 .25 S,19 5.13 5.07 5,01 4.~E 
75.0 5.),t 5.5•~ 5.65 5.81 6,20 6 .14 6.08 6.02 5.97 5.91 S.85 5.79 5.73 5.66 5,62 S,SG S.50 5.44 5.39 5.33 5.27 S.21 5.15 S.10 5.0.: 
75.5 5.41 5.56 5 . 72 S.67 6.28 6.22 6.17 6,11 6.0S 5.99 5.93 5.06 S.82 5.76 5.70 S.64 S,59 S.53 5.47 5.41 5.35 S.30 5.2•1 5.18 5. lZ 
76.0 5,.a 5.63 5.78 5.94 6.3G 6.31 6.2S 6.19 6.13 6.07 6.02 5.96 5,905.64 5 . 78 5.73 5,67 5.GI 5 . 55 5,495.44 5.38 5.32 5.26 5.2C 
76.s s.~3 s.69 5.85 6.00 6.45 6.39 6.33 6.21 6.21 6.16 6.10 6.04 5.96 5,92 5.87 5 . 61 5.75 5.69 5 . 63 5.58 5.52 5.46 5,,10 5,34 5 . Z~ . 
77.0 5,60 S.75 5.91 6.06 6.53 6.47 6.41 6.3S 6 . 30 6.24 6.18 6,12 6.06 b.01 5.95 S.69 5,03 S.77 5.72 5,66 5 . 60 S,54 5.46 5,43 5.37 ' 
77.5 5.66 5,a2 s.97 6.13 6.6 1 6.55 6.50 6,446,306.32 6 . 26 6.2 1 6.19 6.09 6.03 s.97 5.92 5.86 5,ao 5.74 5.68 s.63 s.57 s.s1 s.4! 
78.0 S.72 5.03 6.04 6.19 6,696,646.58 6.52 6 . 46 6.40 6.3~ 6.29 6.23 6.17 6.11 6.0G 6,00 5.94 5.68 5.62 S,77 S. 7 1 5.65 5.59 5.5: 
78.5 5.79 5.?4 6.10 6.26 6.76 6,726.66 6.60 6.54 6.49 6.43 6.37 6.31 6.25 6.20 6.14 6.08 6.02 5.':\6 5,91 5.65 5.79 5,73 5.67 S.6Z 
7~.0 5.05 6.~I 6.16 G.32 6.86 6.80 6.74 6.68 6.63 6.57 6.5 1 6.45 6.39 6.34 6.26 ~.22 6.\6 6.10 6.05 5,99 5.93 S. 67 5.81 5.76 5.7~ 
79.5 5.91 6.07 6.23 6.36 6.94 6 . 68 6.63 6.77 6.71_6.65 6,596.54 6.48 6.42 6.36 6.30 6,2S 6.19 6.13 6 . 07 6.01 5.96 5.~0 5.84 5.7f 
61),Q 5.~3 1:.. 11 6.29 6.45 7.02 6.97 6.91 6.65 6.7':\ 6.i3 6 .68 6.62 6.56 6.50 6.44 6.39 6.33 6.27 6.21 6. 15 6 .10 6.04 5.98 S.92 5.~E 
80.5 6."4 ~.20 6,35 6.51 7.11 7.05 6.99 6.93 6.67 6.62 6.76 G.70 6.64 &.56 6.53 6,476.41 6.35 6.29 6.24 G. 18 6 ,126.06 6.00 5.9~ 
ijl,U G.10 6.26 G.42 6.57 7.19 7.13 7.07 7,02 6,96 6,91) 6.tt4 6.78 6.73 6,67 6.61 6,556,496.44 6.38 6,326.26 6.20 6. 15 6J~9 6.0~ 
6 1.5 6. 17 6.32 6.48 6.64 7.27 7.21 7,167.10 7.~4 ,.,s 6.92 6.87 6 . 81 6,75 6,69 6.63 6.56 6.52 6.46 i .40 6.34 6.29 6.23 6.17 6.11 
82.0 6. 23 6.39 6.54 6.70 7.35 7.30 7.24 7.16 7 . 12 7.06 7.01 6.9$ 6.69 ~.63 6.77 6.72 6.66 6.60 6.54 6.48 6.43 6.37 6,316.256. 1~ 
02.5 6.3

1
) 6.45 G.GI 6.76 7.44 7.38 7.32 7.26 7.20 7.15 ~.09 7.03 6 . ~7 G.91 6.66 6.60 6.74 6.66 6.62 6.57 6.51 6.45 6.39 6.33 6.Zf 

83.~ 6,166.51 6.67 6.83 7.52 7 . 46 7,407 . 35 7.29 7.23 7 . 17 7.11 7.06 7 . 0~ 6.94 6,86 G. 62 6.77 6.71 6.65 6.59 6.53 6.~ 6 . 42 6.3E 
83.5 6.42 6.50 6.73 6.89 7.60 7.54 7.49 7.43 7.37 7.31 7.25 7.20 7.14 7.00 7 . 02 6.96 6.91 6.8S 6,79 6.73 6 . 67 6.62 6.56 6.5" 6.4.: 
84.o 6. -1~ 6.G4 6.eo 6.95 7.68 7.63 7,57 1.s1 7.45 7.39 7.34 1.20 1.22 7.16 1.10 1.0s 6.99 6.93 6.87 6.e1 6.76 6.10 6.64 6.53 6.5, 
84,5 6.~5 6.71 6.86 7.02 7.77 7.71 7.65 7.59 7.53 7 . 48 7.41 7.36 7.30 7 . 24 7.19 7 .13 7.07 7.01 6.95 6.90 6.04 6.76 6.72 6,66 6.61 
65 . ~ 6.61 <>.77 6.92 7.08 7,85 7.79 7.73 7.68 7.62 7.56 1.~o 7.44 7,397.33 7 . 27 1 .217.151.10 7,046.98 6.92 6.86 6.01 6,75 6.6~ 
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-! - nr,i; TADLE 2. l'REDICTED FEVI FC•P HIILF.S (IIIUl>SOII, ET nL, hM FEV RESP JR DIS. 1976. 113. !i07.) 
IIT 17. l':1 21 23 25 27 29 31 33 35 ::;- 3'J ,II •13 45 47 4':I SI 53 55 ~7 S9 61 63 tS 

G~.o 2.97 3.ni 3. 15 3.24 3.os 2.99 2.94 2.66 2.03 2.7~ 2.72 2,67 2.61 2.5C 2.51 2.4, 2.40 2,34 2,29 2,2•1 2.10 2, 13 2.n1 2.~2 l.~7 
~o.5 3.03 3.12 3.21 3.30 3. 11 3.06 J.oo 2.95 2.~~ 2.01 2.r, 2,;3 ~.Go 2.,1 :.sv 2.sz z.,16 2.41 z.~~ 2.J~ z.z~ 2. 19 2. t• z.n, 2.,,1 
61.0 1.na 3. 11 3.26 3.35 3, 16 3. 12 3,07 J.02 2.96 2.91 2.05 2.00 2.75 2.&9 2.6•1 2.so 2.93 2.40 2.42 2.37 Z.31 2.26 2.21 2. 15 2. 10 
61.5 3.1•1 3.23 3,32 3,413,243.19 3.14 3.00 3.03 2.':17 2,92 2.07 2.81 2.76 2.70 2.65 2.60 2.54 2.49 2.43 2.36 2.33 2.27 2.22 2.16 
62. O 3. 20 3. 29 3. 36 3, 47 3. 31 3. 26 3. 20 3, 15 3. 1.'19 3. 1),1 2. '3':I 2. 93 Z. 08 2. 82 2. 77 2. 72 2, 66 2. 6 I 2. 55 2. SO 2. 45 2. 39 2. 34 2. 211 Z. 23 
62.5 3.26 3.35 3.44 3.53 3.38 3.32 3.27 3.22 3.16 3. II 3.~5 3.00 2.95 2.69 2.8~ 2.78 2.73 2.66 2,622.57 2.51 2 . 46 2.41 2.35 2.30 
63.0 3.12 3.41 3.50 3.59 3.44 3.39 3.34 3.23 3.23 3.17 j,12 3.07 3.01 2.96 2.90 2 . 65 2.80 2.74 2,692.63 2.58 2.53 2,47 :.42 2.36 
63.5 3.38 3.,17 3.56. 3,65 3.51 3,463.40 3.35 '3.29 3.24 3. 19 3.13 3.00 3.02 2.97 2.92 2.66 2,812.75 2.70 2.65 2.59 2.54 2.48 2.43 
64.0 3.43°3.52 3.61 3.70 3.56 3.52 3.47 3.41 3.36 3.31 3.25 3.20 3.14 3.09 3.04 2.98 2.93 2.87 2.82 2.77 2.71 2.66 2.60 2.55 2.50 
64.5 3.q9 3.50 3.67 3.76 3.64 3.59 3.53 3.48 3.43 3.37 3.32 3.26 3.21 3.16 3.10 3,052.99 2.94 2,89 2.83 2.78 2.72 2.67 2.62 2.56 
65.0 3.SS 3.G4 3.73 3.~2 3.71 3.65 3.6t 3.55 3.49 3~44 3.38 3.33 3,26 3.22 3.17 3,11 3.C6 3,012.95 2 . 90 2,842. 79 2.74 2.68 2.~3 
6S.5 3.6 1 3.7u 3.79 3.88 3.77 3.72 3.67 3.6 1 3.56 3.50 3.45 3.4~ 3.34 3.29 3.23 3,10 3.13 3,07 3.02 2.96 2.91 2.86 2.60 2.75 2.69 
66.0 3.67 3.76 3.85 3.94 3.84 3.79 3.73 3.63 3.62 3.57 3.52 3.46 3.41 3.35 3.30 3.25 3.19 3.14 3.08 3.03 2.98 2.92 2.67 2.61 2.76 
66.5 3.73 3.82 3.91 4.00 3.91 3.85 3.80 3.74 3.69 3.64 3.58 3.53 3.47 3.42 3.37 3.31 3.26 3.20 3.15 3. 10 3 . 04 2.99 2.~3 2.68 2.83 
67.o 3.7~ 3.88 3.97 4.o, 3.97 3.92 3.86 3.81 3.1u 3.7o 3,65 3.59 3.54 3.49 3.43 3.38 3.32 3.27 3.22 3.16 3.11 3.0s 3.oo 2.9s 2.09 
67.5 3.84 3.93 4.02 4.11 4.04 3.98 3,93 3.68 3.82 3.77 3.7 1 3.66 3.61 3.55 3.50 3.44 3.39 3.34 3.28 3,233.17 3 .1 2 3.~7 3.01 2 . 96 
66.0 3.90 3.99 4.08 4.17 4.10 4.05 4.00 3.94 3.89 3.8.1 3.78 3.73 3.67 3.62 3.5~ 3.51 3.46 3.40 3.35 3.29 3.24 3.19 3. 13 3.08 3.02 
68.~ 3.96 4.05 4.14 4.23 4.17 4.12 4.06 4.01 3.95 3.9~ 3.65 3.79 3.74 3.68 3.63 3.58 3.52 3.47 3 . 41 3.36 3.31 3,253.20 3,143.09 
69.0 4.0: 4. II 4.20 4.29 4.24 4. 18 4.13 4.07 4.02 3.97 3.9 1 3.86 3.80 3.75 3.70 3.64 3.59 3 . 53 3.48 3.43 3.37 3.32 3.26 3.21 3.16 
69.5 4.•)0 ,1. 17 4.26 4.35 4.30 4.25 4.19 4.14 4.09 4.03 3.98 3.92 3.87 3.82 3.76 3.71 3.65 3.60 3.55 3.49. 3 . 44 3.38 3.33 3.28 3.22 
70. 0

) 4.14 4.23 4.32 4.41 4.37 4.31 4.26 4.21 4.15 4.10 4.04 3.99 3.94 3,88 3.83 3.77 3,72 3.67 3.61 3.56 3.50 3 . 45 3.40 3.34 3.29 
70.5 4.19 4.28 4.37 4.46 4.43 4.38 4.33 4.27 4.22 4.16 4.11 4.06 4.00 3.95 3.89 3.84 3.79 3.73 3.66 3,623.57 3 . 52 3.46 3,413.35 
71.0 4.25 4.34 4.43 4.52 4.50 4.45 4.39 4.34 4.28 4. 23 4.18 4.12 4.07 4.81 3.96 3.91 3.85 3.80 3 .V4 3.69 3,64 3,58 3.53 3.47 3,42 
71.5 4.31 4.40 4.49 4.58 4.57 4.51 4.46 4.40 4.35 4.30 4.24 4.19 4.13 4.08 4.03 3,97 3.92 3,86 3.81 3.76 3.70 3.6S 3.59 3.54 3,49 
72.0 4.37 4.46 4 . 55 4.64 4.63 4.58 4.52 4.47 4.42 4.36 4.31 4.25 4.20 4.15 4.09 4 . 04 3,983,933.88 3 . 82 3,773.71 3.66 3 . 61 3.55 
72.S 4.43 4.52 4,614.70 4.70 4.64 4.59 4.54 4,48 4.43 4.37 4.32 4.27 4,214.16 4,10 4.C5 4,00 3.94 3,89 3 ,833,783. 73 3.67 3,t2 
73 . 0 4.49 4.58 4.67 4 . 76 4.76 4.71 4.66 4.60 4. 55 4.49 4.44 4.39 4.33 4.26 4.22 4.17 4 .1 2 4.06 .4.01 3.95 3.90 3.85 3.79 3.74 3,68 
73 . S 4.54 •l.63 A.72 4.61 4.83 4.78 4.72 4.67 4.61 4.56 d ~. 4.45 4.~A 4.2~ 4.29 4.24 4.18 4.13 4.07 4.02 3,973.91 3.86 3.80 3.7S 
74.0 4.60 4.69·4.78 4.87 4.90 4.84 4.79 4.73 4.68 4.63 4.S7 4.s2 4.46 4.41 4.36 4.30 4.2s 4,194.14 4.09 4.03 3 . 98 3.~z 3.87 3.02 
74.5 4.66 4.75 4.84 4.93 4.96 4.91 4.85 4.60 4.75 4.69 4.64 4,584.53 4.48 4.42 4.37 4.31 4.26 4.21 4.15 4.10 4.04 3.99 3.94 3 . ~8 
75.0 4.72 4.81 4.90 4.99 5.03 4.97 4.92 4.87 4.81 4.76 4.70 4.65 4.60 4.54 4.49 4.43 4.38 4.33 4.27 4.22 4.16 4. ll 4.~6 4.00 3,95 . 
75.5 4.76 4.07 4.96 5.05 5.09 S.&4 4.99 4,934,664.82 4.77 4.72 4.66 4.61 4.55 4.50 4.45 4.39 4.34 4.28 4.23 4.18 4.12 4.07 4.01 
76.e 4.84 4.93 5.02 s.11 s.16 s. 11 5.0s s . 00 4.94 4.89 4.84 4.76 4.73 4.67 4.62 4.57 4.51 4.46 4.40 4,354.30 4.24 4. 19 4.13 4.0ij 
76.5 4.90 4.99 5.68 5. 17 5.23 5. 17 5. 12 5 .86 5,01 4 . 96 4.90 4.05 4.79 4.7~ 4.69 4.63 4.58 4.52 4.47 4.42 4.36 4.3 1 4.25 4.20 4.15 
77.~ 4.95 5.04 5.13 5 . 22 5,295.24 5.18 5 .13 5,08 5.02 4.97 4.91 4.66 4.61 4.75 4.70 4.64 4,594.54 4.48 4.43 4 . 37 4.32 4.:7 4,21 
77.5 5.01 5.10 5 .19 S.28 5.36 5.30 S.25 S. 20 5.14 5,09 5.03 4.96 4.93 4.07 4.82 4.76 4,714,664.60 4.55 4.49 4.44 4.39 4.33 4.28 
78.0 S. 07 5.16 S.25 5.34 5.42 5.37 5.32 5,26 S.21 5,15 5.10 5.05 4 . 99 4.94 4.88 4.83 4.78 4,724.67 4.61 4.56 4.51 4.45 4.40 4.34 
76.S 5. 13 5.22 5.31 5 .40 5,49 5,44 5.36 S.33 S,27 5.22 5.17 5. 11 5.0& 5.00 4.95 4,90 4.64 4.79 4.73 4.68 4.63 ,1,57 4.52 4,,1,; 4.41 
79.o 5.19 s.~e s.37 s.46 5.56 5.se S.45 s.39 5.34 5.29 s.23 5. te s. 12 s.01 5.02 4.96 4.9 1 4.8s 4.6o 4.75 4.69 4.r,~ ~.56 ,1.53 4.48 
79.5 5.25 5.34 5.43 S,52 5.62 5.57 5,515,465.41 5 . 35 5.30 5,24 S. 19 5.14 5.08 5.03 4.97 4,924.67 4.61 4.76 4,7Q /4,65 4.60 4.54 
80.0 5,30 5.3':I 5.48 S.57 5.69 5.63 5.58 5.53 5.47 5.42 5.36 S,31 5.26 S.20 5, IS 5 . 09 S.04 4,99 4.93 •l.68 4 . 82 4. 77 4. 72 ,1.66 4,61 
80.5 S.'36 5.45 S.54 5.63 5.75 5.70 S.65 5.59 5.54 5.48 5.43 5.38 S.32 5.27 5.2 1 S,16 5.11 5.05 S.00 ,1.94 4.69 4.84 4.78 4.73 4,67 
81.0 S.42 5.51 5,,;0 5.69 5,82 5.77 5 . 7 1 5 . t6 5,605.55 5.50 5.44 5.39 5.33 5.28 S.23 5.17 5.12 S.OG s.or 4 . 96 4.90 4 •. 85 ~.79 4.74 
81.5 5.-10 5.57 S.66 5.75 S.89 S. 63 5.78 5.72 S.67 5.67. 5.56 5 . 51 5,455.40 S.35 5.29 5.24 5. 18 5.13 S.QO 5.02 4.97 4.9 1 4.86 4.61 
82.0 5.54 5.61 S.72 S.61 5.95 5,905.84 5.79 5.74 S,68 5.63 5,57 5.52 S,47 S.41 5,365.30 S,25 5.20 S.14 5.09 5.03 4.96 4.93 4.87 
62.S S.~A S.69 S.78 5.87 6.02 5.96 S,91 S.66 5.80 5.75 S.69 5,645.59 S.53 S.46 5,42 5.37 5.32 5.26 5,21 5,15 5,10 S.05 4.99 4.94 
83.0 5.b5 S.74 5.83 5,92 6.08 6.03 5.98 5.92 S.87 S.8 1 S.76 5.71 5.65 5.60 5.54 5.49 5.44 5 . 38 5 . 33 S.27 S.22 5.17 5. 11 s . ~, 5.0~ 
83.5 5,71 S.60 5.69 5. 98 G.IS 6. 10 6 . 04 S.99 5,935.80 5.03 S.77 5.72 5.66 5,615.56 5.SO S.45 S.39 5.34 5.29 S.23 5. 18 S.12 5.07 
34.0 5.77 5.06 S.95 6.04 6.22 6 . 16 6,116,056.00 5,955.89 5.04 5.70 S.73 5.66 S.62 5,57 5,51 S.46 5.41 5.35 5 . 30 5.24 S.19 5.14 
04.5 5,835,926.01 6.10 6.28 6.23 6.17 6.12 6,07 6,01 5,96 5.9~ 5 ,85 S.80 5.74 5.69 5.63 S,58 5.53 5.47 5.42 5 . 36 5.3 1 S,26 5.2& 
65 . 0 5,895.98 6,076.16 6.35 6,296.24 6,196.13 6.08 6.02 5.97 5.92 5.66 S.81 ~ 7, ~ 7R - ,~ - Co~ ~Ar AO r ·- r --
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,1,;H TflBLE 3, rPEl'ltCTEI> FY(. FOP. flll10l.l!S <111Uf•'.:011, l'T flt. , 1111 PEY PESPIP DIS. 1~•76. 113, 56,.> 
HT 17 I~ 21 23 25 27 29 31 33 35 3;' '3'J 41 43 4'i •17 49 SI 5'3 55 57 5'3 (.1 G) (,5 

S.:?.I} 2,•lS 2.612.65 2,612,562.52 2.47 2.43 2.39 Z.3-l 2.30 2.2!1 :.21 Z,17 2.12 2.C•O 2.03 1. 99 t.!•5 l.~O I.O'i 1.81 J.;";" 1,;-3 l.fd 
s~.5 .!.s,, 2.68 2.1e 2.65 2,61 2.57 2.52 2.,1t1 2.4, ;:.::,~, ;:.:i'.i 2,30 z.2-.; 2.::1 ;:, 1:· ~.13 2.00 :!.0-1 l. 'J'J t.?!J t.91 1.e,:- 1.,1.: t.7:' 1,; 3 
53.0 2.51 2 .77. 2.74 2.i'O ,2.6'i 2.61 2.!17 2.52 2.40 2.d-1 7..3'.'I 2.35 2.3l1 2.;:,, 2 . .:.! 2.17 2. 13 2.08 :Z.O..J 2.0IJ 1.95 1.91 J.t,r, I.OZ I. ii, 
SJ.5 2,582.76 2,79 2.75 2.70 2.66 2.62 2.57 2.53 2.40 2.44 2.40 2.35 2.31 2.~6 2.22 2.16 2.13 2.09 2.04 2.0~ 1.96 1.~I I.Dr I. AZ 
S4.1) z . .;.:? .:?.61 2.84 2.79 2.7S 2.71 2.66 2.F.? 2,57 2.S3 .:.,19 J..-t-t 2.41) 2.3S 2.3 1 2.27 2.22 2. 16 2.13 2.09 2.05 2.00 1.~6 I .~I 1.fl7 
54.5 2.~G 2.85 2.09 2.04 2.80 2.75 2.71 2.67 2.62 2.58 2.53 2.~, 2.45 2.40 2.36 2.31 2.27 2.23 2.18 2.14 2.09 2 .0!1 2.01 l.9'i 1.92 
55.0 2.~I 2.89 2,q3 2.09 2.8,t 2.fl~ 2.76 2.71 2.67 2.62 2.53 2.54 2.~, 2.45 2.~0 2.36 2,32 2.27 2.23 2. 18 2. 14 2. 10 2.05 2.01 1.96 
ss.s 2.:-s.2.93 a.~,a ~-~4 2.89 2.85 2.60 2.16 2.12 2.67 2.63 2.s8 2.s4 2.so z.4s 2.41 2.36 2.32 2.2a 2.23 2.19 2. 14 2. 10 2.06 2.01 
56.~ 2.,9 z .~7 3 . 03 2.~8 2.94 2.89 2,65 2.81 2.76 2,72 2.67 2.63 2.59 2.54 2.SO 2.45 2.41 2.37 2.32 2.26 2.23 2.19 2. IS 2. 10 2.06 
s.;.s 2.03 J.01 J.o7 :i,,,3 2 . 99 2.94 2.90 2.85 2.0 1 2.1;· 2.12 2.1:,8 2.63 2.59 2.5s 2.so 2.46 2.41 2.37 2.33 2.26 2.24 2.1, 2.15 2.11 
s1.o 2.07 :i.o, J.12 J.~~ 3.e3 2.99 2.94 2,902.86 2.81 2.11 2.72 2.6a 2.G4 2.s9 2.55 ~.so 2.46 2,42 2.37 2,33 2.2a 2.24 2.20 2. 1s.. 
57.5 2.~I l. 10 3.17 ). 12 3.06 3.04 2.99 2.95 2.9() 2.8!i 2.01 2.77 2.73 2.66 2.64 2.lO 2.55 2 .51 2.46 2.42 2.36 2.33 2.~9 2.24 2.20 
S3.8 z.,b ). 1,1 3.21 3. 17 ~. 13 3.08 3.04 2.99 2.95 2.91 2.8~ 2.02 2.77 2.73 2,69 2.64 2.60 2.55 2.51 2.47 2.42 2.38 2.33 2.29 2.25 
58.S 3.oo 3. 18 .3.26 3.2~ 3. 17 3. 13 3.09 3.04 3.00 2.95 2.9J 2.87 2.82 2.78 2.73 2.69 2.GS 2.60 2.56 2.s1 2.47 2.43 2.~6 :.34 2.29 
59.0, 3.~~ 3.21 3.31 3.26 3.22 3. 18 3. 13 3.09 3.04 3.00 2.~~ 2.~l 2.87 2.82 2.78 2.74 2.69 2.65 2.60 2.56 2.52 2 .47 2.43 2 . 33 2.34 
59.5 3.oa 3.27 3.36 3.31 3.27 J.22 3.16 3.14 3.09 J.ns 3.00 2.96 2.9: 2.67 2.83 2.76 2.74 2.70 2.65 2.61 2.56 2.52 2.46 2.43 2.39 
60.0 3.12 3.3 1 3.40 3.36 3.31 3.27 3.23 3. 16 3. 14 3.~9 3.05 3.01 2.96 2.92 2.67 2.63 2 .79 2.74 2.70 2.65 2 . 6 1 2.57 2.52 2.48 2.43 
60.S 3.17 3.35 3.45 3.41 3.36 3.32 3.27 3.23 3.19 J.14 3. I~ 3.e5 3.01 ~ . 97 2.92 2.66 2.63 2,79 2.75 2.70 2~66 2.61 2.57 2.53 2.•16 
61.0 3.21 3.3~ 3.50 3.4~ 3.41 3.36 3.32 3.26 3.23 3.19 3.14 3.10 3.0b 3.81 2.97 2.92 2.80 2,642.79 2.75 2.70 2.66 2.62 2.57 2.53 
61.S 3,:S 3.43 3.54 3.50 3.46 3.41 3.37 3.32 3.28 3.24 3. 19 3 . IS 3. 10 3.06 3,02 2.97 2.93 2,662,642.60 2.75 2.71 2.66 2.h2 2.56 
62.0 3.29 3.43 3.59 3.SS 3.50 3 .46 3.41 3.37 3.33 3.28 3.24 3.19 3.15 3.11 3.~6 3.82 2.97 2 . 93 2.89 2.64 2.80 2.75 2.71 2.67 2.G2 
62.S 3,33 3.52 3.64 3.59 3,55 3.51 3.46 3.42 3.37 3.33 3.29 3.24 3.28 3.15 3 . II 3,07 3.02 Z.96 Z.93 2.69 2.65 2,60 2 76 2.71 2.67 
63.0 3.38 3.56 3.66 3.64 3.60 3.55 3.51 3.46 3.42 3.38 3.33 3.29 3.24 3.20 3. 16 3.11 3.07 3.82 2.96 2.94 2.89 2.85 2.80 ?,76 2.72 
63.5 3,,t:: 3.60 3.73 3.69 3.64 3.60 3.56 3.ji 3.47 3.42 ;,Jo ;.34 J.~~ J.ZS 3.20 3.16 3.12 3.07 3.03 2.96 2,942.90 2.65 Z,81 Z.i6 
64.0 3.46 3.64 3.78 3.73 3.69 3.65 3.60 3.56 3 . 51 3.47 3.43 3.30 3.34 3.2~ 3 .25 3.21 3.16 3:12 3.07 3.03 2.99 2.94 2.90 2.65 2.81 
64.S 3.50 3.69 3.63 3.76 3.74 3.69 3.65 3.61 3.56 3.52 3.47 3.43 3.39 3.34 3.30 3.25 3.21 3 .17 3.12 3.06 3.03 2.99 2.95 2.9,) 2.86 
65.~ 3.54 3.73 3.67 3 .83 3.76 3.74 3.70 3.6S 3.61 3.56 3.52 3.48 3.43 3.39 3.34 3.30 3.26 3.21 3.17 3. 12 3.06 3 .04 2.99 2.95 2.90 
65.S 3.59 3.77 3.92 3.88 3.83 3.79 3.74 3.70 3.66 3.61 3.57 3.52 3.48 3.44 3.39 3.35 3.30 3.26 3.22 3.17 3.13 3.06 3.~4 3.0~ 2.95 
6i.0 3.li,3 3.01 3.97 3.92 3.66 3.63 3,79 3.75 3.70 3.66 3.61 3.57 3.53 3.46 3.~., 3.39 3,35 3.31 3.26 3.22 3.17 3.13 3.09 3.04 3.00 
66.S 3.67 3 .85 4.81 3.97 3.93 3.88 3.64 3.79'3.75 3.71 3.~6 3.62 3.57 3.53 3.•I~ 3.44 3,40 3.35 3.31 3.27 3.22 3 . 18 3. 13 3.09 3.05 
67.0 3.71 3.69 4~06 4.02 3.97 3.93 3.66 3.64 3.61) 3.75 3.71 3.t.; 3.62 3.56 3.~j 3.49 3.44 3.40 3 . 36 3.31 3.27 3.22 3. 18 3. 14 3,09 
67.5 3.75 3.94 4. 11 4.06 4.82 3.96 3.93 3.69 3.84 3.80 3.76 3.~I 3.67 3.62 l.50 3.54 3.49 3.45 3 .40 3.36 3.32 3.27 3.23 3. 10 3, 14 
~8.0 3.79 3.98 4.15 4.11 4.07 4.02 3.98 3.93 3.69 3.65 3.ijlJ 3.7i 3.11 3.67 3.G1 3.56 3.54 3.49 3.45 3.41 3.36 3.32 3.27 3.ZJ 3. 19 
6~.5 3.8·! 4.02 4.26 4.16 4.11 4.07 4.03 3.98 3.94 3.69 3.85 3 81 3.76 3.72 3.67 3.63 3.59 3.54 3.50 3.45 3.41 3.37 3.32 3.28 3.23 
69.0 3.a~ 4.06 4.2s 4.20 4.16 4.12 4,07 4.03 3.96 3.94 3.~, 3.65 3.81 3.76 3.72 3.,6 3.63 3.5~3.54 3.so 3.46 3.41 3.37 3.3~ 3.:~ 
69.5 3,92 4.18 4.30 4.25 4.2l 4.16 4. 12 4.06 4.03 3.99 3.9a 3.9~ 3.36 3.81 3.77 3.72 3.66 3,643.59 3.SS 3,SO 3.46 3.42 3.37 3.33 
70.0 3.96 4.1S 4.34 4.38 4.25 4.21 4,17 4.12 4.06 4.03 3. 4 9 3.95 3.90 3.86 3.01 3.77 3.73 .J,66 3.64 3.59 3.5S 3.51 3.46 3.42 3.37 
78.S 4.~~ 4.19 4.39 4.35 4.30 4.26 4.21 4.17 4.13 4.00 4.•14 3.99 J.95 3.91 3.86 3.82 3.77 3.73 3.69 3.64 3.60 3.55 3.51 3.47 3.42 
71.Q 4.~~ 4.~3 •l.44 4.39 4,354.30 4.26 4.22 4.17 4.13 4.~3 4 .04 4.0~ 3.95 3.91 3.66 3.82 3.76 3.73 3.69 3.64 3.60 3.56 3.51 3.47 
71.S •Lo, 4.27 4.48 4.44 4.40 4,3S 4,31 4.26 4,22 4. IC 4. 13 4.09 4.04 4.61.' 3.96 3.91 3.67 3.82 3.78 3.74 3.69 3.6S 3.66 3.5'> 3.52 
72.Q 4 .13 4.31 4.53 4.49 4.44 4.48 4.35 4.31 4.27 4.22 4 . 18 •I, 13 4 .n9 4.AS 4.00 3.96 3.91 3.87 3.03 3.78 3.74 3.69 3.65 3.61 3.56 
72.5 4 .. 17 ~.36 4.56 4.53 4.49 4.45 4.40 4.36 4.)1 4.27 4.~3 4.10 4. 14 4.09 4.05 4.01 3.96 3,92 3.87 3.63 3.79 3 .74 3.70 3.65 3.61 ' 
73.8 4.~I 4.40 4.62 4.53 4.54 4.49 4.45 4.40 4.3~ q,J. 4.~: 4.~J 4.1~ 4.14 4. 10 4.05 4.01 3.96 3.9Z 3.86 3.63 3.79 3.74 3.70 3.66 
73.5 4.26 4.•~I 4.67 4. 63 4.56 4.54 4.50 4.45 4.41 4.Jb 4.32 4.26 4.23 4.19 4. 14 4,10 4.06 4.01 ~.97 3.92 3 . 68 3.64 3.79 3.75 3.70 
74.0 4.3~ 4.48 4.72 4.67 4.63 4.59 4.54 4.5~ 4.45 4.41 4.37 4.32 4.26 4.23 4.19 4.15 4. 10 4.06 4.01 3.97 3.93 3.66 3.84 3.79 3.:"5 
74.5 4.3•1 4.5l 4.77 4.72 4.68 4.63 4.59 4.55 4.50 4.4~ 4.41 4.37 4.33 4.28 4.24 4.19 4 . 1S 4.11 4.06 4.02 3.97 3,93 3.89 3.~4 3.t~ 
75.0 4.313 1'1.57 4.81 4.77 4.72 4.68 4.64 4.59 4.55 4.50 4.•16 4.4~ 4.)7 4.33 •l.28 4.24 4.20 4.15 4.11 4.06 4.02 3.96 3.9J 3.09 3.8~· 
75.S 4,•IZ 4.~I 4.66 4.82 4.77 4.73 4.68 4.64 4.60 4.55 4.~l 4.~~ 4.,12 4. 30 4.33 4.29 4.24 4.20 4.16 4.11 4.67 4.02 3.90 3.94 3.G9 
76.0 4.47 4.65 4.91 4.86 4.62 4.77 4.73 4.69 4.64 4.60 4.55 4.51 4.47 4.~ •1.J6 4.33 4.29 4.25 4.20 4.16 4. 11 4.07 4.01 3.96 3.!.14 
76.s 4.s1 4.,;, 4.95 4.91 4.87 4.62 4.78 4.73 4.69 4.65 4.u~ 4.56 4.51 4.47 4.4~ 4.36 4.34 4.29 4.25 4.21 4.16 4.12 4.01 4.o3 3 .~9 77.0 4.55 4.73 5.66 4.96 4.91 4.87 4.82 4.76 4.74 4.69 4.65 •t.60 4.56 4.52 4.47 4.43 4.38 4.34 4.30 4.25 ◄~21 4.~ 4.12 4.03 ~-~3 
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nr,u TC1tltE 4 . PRlit>ICTEt> rliVI FOP FliHOll!S (l<llllll~OH, l!T Ol t IIM PliV R.ESP[R t> IS. 1976. 113. 587.) 
IIT 1:- 19 21 23 25 27 29 31 33 35 37 39 41 43 4S 47 49 5 1 53 55 57 59 GI G3 GS 

~2.•) 2.31 2 .• 1,) 2.3J 2.29 2.25 2.2 1 2. 16 2.12 2.€1'3 2.0,1 2.nl) 1.~S l.~1 1.87 1.63 1.79 1.74 1.7~ 1.66 1.62 1.58 1.53 1.4') t. ,lS 1.41 
SZ.S 2.3~ 2.51 :.37 2.32 2.28 2.24 2.20 2. 16 2. II 2.07 2.1)3 1.9~ 1.95 t.,~ 1.86 1.82 1.78 1.74 1.6, 1.6S 1.61 1.57 1.53 1.~6 1.~4 
S3. H 2. 33 :? • 55 2. 40 2. 3,; 2. 32 2. 27 2. 23 2. I', 2. 15 2. 1 I ?. • (1'> 2. •)2 I. 98 I. ~4 I. ~I) I. 65 I. 0 I I. 77 I . 7 3 I. 69 I. 64 I. 60 I . 56 I. S2 I. 48 
53.5 2.,11 2.53 2,432.39 2.J~ 2.31 2.27 2.22 2.18 2.14 2. 10 2.~6 2.(1 1 1.97. 1.93 1.89 1.85 1.80 1.76 1.72 1. 68 1.64 1.59 1.55 I .S I 
54.1) 2.45 2.62 2.47 2 . 43 2 . 30 2.34 2.30 2.26 2.22 2.17 2.13 2.0') 2 . 05 2.01 1.96 1.92 l. 68 1.84 1.80 ,_. 75 1. 71 1.67 1. 63 1.59 1. 54 
54.5 2.40 2.65 2.50 2.4'> 2.42 2.38 2.33 2.29 2 . 25 2.21 2.17 2.IZ 2,082.04 2 . 00 1.96 1.9 1 1. 87 1.83 1, 79 1.75 1.70 1.66 1.62 1.58 
55.0 2.51 2.68 2.54 2.49 2.45 2.41 2.37 2 . 33 2.28 2.24 2.2A 2.16 2.12 2.07 2.83 1.99 1,95 1. 9 1 1.66 1,82 1.78 1.74 1.7(1 1.6S 1.61 
5S.5 2".S5 2.72 2.57 2.S3 2.49 2.45 2 . 40 2.36 2.32 2.28 2.24 2.'19 2. 15 2.1 1 2.07 2.03 1.98 1.94 1.90 1,86 1.62 1. 77 1.73 1.69 1.65 
56.0 2.50;: ;•5 2.61 2.56 2.52 2.48 2.44 2.4(1 2.35 2.3 1 2.27 2.23 2. 19 2.14 2. 10 2 . 06 2.02 1.96 1.93 1.69 1.85 1. 6 1 1.77 1.72 1. 66 
S6.S 2.62 Z.79 2.64 2.6~ 2.56 2.51 2.47 2.43 2.39"2.35 2.3~ 2.26 2.22 2.16 2. 14 2 . 09 2.05 2,0 1 1.97 1.93 1.68 1.84 1.60 t .76 1.12 
57.1) 2.65 2.02 2.r,7 2.63 2.59 2.55 2.5 1 2 . 46 2 . 42 2.~A 2.14 2.30 2.25 2.21 2. 17 2 .13 2.09 2.04 2.01) 1.96 1.92 1.88 1.83 1.79 1.75 
S7.5 2.t:19 2.86 ~.,1 2.67 2.62 2.58 2.54 2.50 2. 46 2.41 ~.37 2.33 2.2~ 2.2'3 2.20 2,162. 12 2 . (16 2.04 t .99 1.95 1,9 1 1.87 1.83 1.78 
'38.C, 2.72 2.IJ9 2.i'-1 2.7~ 2 . 66 2 . 62 2.57 2.53 2.49 2.45 2.41 2.36 2.32 2.20 2.24 2.20 2. 15 2, 11 2.07 2 . 03 1.99 1.94 1.9(1 1.f.6 1.62 
56.5 2.75 2.92 2.78 l.73 2.69 2 , 652.61 2.57 2.52 2.46 2.44 2.4n Z.36 2.31 2.27 2,232. 19 2.15 2. 10 Z.06 2.02 1.98 1,9,1 1,G9 1,65 
59.~ 2.79 2.96 2.81 2.77 2.73 2.69 2.64 2.60 2.56 2.52 2.48 2.43 Z.39 2.35 2.31 2.27 2 . 22 2. 16 2. 14 2 .10 2.06 2.0 1 1.97 1.93 1.69 
S9.5 2.6~ 2.99 2.65 2.80 2.76 2.72 2.66 2.64 2.59 2.55 2.51 2.4, 2.43 2.36 2.~4 2.30 2.26 2.22 2.1 7 2, 132.09 2.05 2.0 1 l .96 1.92 
60.•) 2.66 3. ~3 2.68 2.64 2.60 2.75 2.7 1 2.67 2.63 2.59 2.5~ 2.50 2.46 2.42 2.i6 2.33 2 . 29 2.25 2.2 1 2. 17 2. 12 2.(18 2.04 ?. no 1.~6 
60.5 2.69 3.0t; 2.91 2.87 2.63 2,79 2.75 2 . 70 2 . 66 2.62 2.58 2.54 2.49 2.45 2.41 2 . 37 2.33 2.26 2.24 2.20 2.16 2. 12 2.~•• 2.t)3 1. 99 
61.Q 2.93 3. l li 2.9S 2.9 1 2.86 2.62 2.76 2.74 2.70 2.65 2.6 1 2 . 57 2 . 53 2 . 49 2.44 2, 40 2.36 2.32 2.23 2.23 2.19 2. 15 2. I I 2 .07 i.~2 
6 1.5 2.96 3. 13 2.96 2.94 2.90 2.66 2.81 2.77 2,732.69 2.65 2.60 2:56 2.52 2 . 48 2 .44 2.39 2.35 2.3 1 2.27 2.23°2. 18 2. I~ 2. IQ i.O~ 
62.0 2.~9 3. 16 3.02 2.97 2.93 2.69 2.85 2.81 2.76 2.72 2.68 2.64 2.60 2.55 2.51 2.47 2.43 2 . 39 2.34 2.30 2.26 2.22 2. ,,. z . 13 2.09 
62.5 3.03 3.20 3.05 3 . 0 1 2.97 2.93 2,88 2.84 2.8~ 2.76 2.72 2.67 2.63 2.59 2.55 2. 51 2.46 2. 42 2.38 2.34 2.Jn 2.2s 2.21 z. 17 2.13 
6J.~ 3.06 3.23 3,693.64 3 .06 2.96 2.92 2.88 2.83 2.79 2.7S 2.71 2.67 2 . 62 2.58 2. 54 2.50 2. 46 2.41 2,37 2.33 2.29 2.~~ 2.21) 2.16 
63.S 3. 10 3.27 3. 12 3.08 3 . 04 2 . 99 ·2. 95 2 . 9 1 2 . 67 2.83 Z. i u 2.74 2.7v ,.66 2.62 2.57 2.53 2. 49 2 . 4S 2 .41 2.3h 2.32 2.2~ 2 .l4 2.20 

•64.0 3. 13 3.30 3 .15 3. 11 3.07 3.03 2 , 992.94 2.90 2.66 2.62 2.76 2.73 2.69 2,652.6 1 2 . 57 2.52 2.48 2. 44 2 .40 2.36 2. 31 Z.27 2.23 
~4.~ 3. 17 3.34 3. 19 3. 15 3 , 103.06 3.02 2.98 2.94 2.89 2.05 2,81 2, 77 2.73 2.68 2.64 2,60 2.56 2 . 52 2 . 47 2. 43 2 . 39 2,35 2.J I 2 . 2h 
65.0 3.20 3.37 3.22 3. 18 3. 14 3. 10 3.05 3.0 1 2.97 2.93 2.69 2 . 84 2 .80 2.76 2.72 2.68 2.63 2.59 2,552.5 1 2.47 2.•12 2.38 2.34 2.30 
65.5 3.23 3:40 3.26 3.2 1 3. 17 3. 13 3.09 3.0S 3.00 2.96 2 . 92 2,88 2.84 2.79 2.75 2 . 71 2.67 2.63 2.58 2.54 2.50 2.46 2.42 h.37 2.33 
66.~ 3.77 3.4~ 3.29 3.25 3.21 3. 17 3. 12 3.08 3.04 3.00 2.96 2.91 2.67 2.83 2.79 2. 75 2.70 2 . 66 2.62 2.58 2.54 2.~9 l.45 Z.4 1 2 . 37 
66.5 3.30 3.47 3.33 3.26 3 . 24 3 . 20 3. 16 3. 12 3.07 3.03 2.99 2.95 2.9 1 2.86 2.62 2.76 2.Y4 2.70 2 . 65 2. 6 1 2.57 2.53 2 . 49 2.•14 2. 40 
67 .,) J.34 3.5 1 3.3G 3.32 3.26 3.23 3. 19 3. 15 3 .11 3.01 3.02 2.96 2.94 2 . •:11~ 2.66 2.81 2.11 2 . 73 2.69 2.6s 2.60 2,5,; 2.52 2 •. 1a 2.44 
67.5 3.37 3.54 3.,9 3.35 3.3 1 3.27 3.23 3. 16 3.14 3. 10 3.06 3.02 2.97 2.j1 z.a9 2.85 2 . 6 1 2. 16 2.12 2.68 2 .&4 2.60 2.ss 2.s , 2 . 47 
66.0 3.ql 3.58 3.43 3.39 3.34 3.30 3.26 3.22 3. 18 3.13 3.09 3.0S 3.0 1 2.97 2.~2 2 . 66 2.84 2,602,762.7 1 2.67 2.63 :.59 2.55 2.50 
66.S 3.44-3.61 3.46 3. 42 3.38 3.34 3.29 3.25 3.21 3. l i 3. 13 3.06 3.04 3.00 2.96 2. 92 2.87 2.63 2. 79 2.75 2.7 1 2.66 2.62 2.58 2.54 
69.0 3.47 3.&4 3.5~·3. 46 3.41 3.37 3.3J 3.29 3.25 J.20 3.16 3. 12 3.oe 3.04 2 .9, z ,q5 2.9 1 2.87 2.83 2.18 2.74 2.10 2.66 2.&2 z.s7 
69.5 3.51 3.60 3.53 3.49 3.45 3 .41 3.36 3.32 3.28 3.24 3.20 3. 15 3. 11 3.(17 3.(13 2.9~ 2. 94 2.90 2.86 2.82 2.78 2 . 73 2.69 2.65 2.6 1 
70 . 0 3.54 i.7 1 3 . 57 3 .52 3. 48 3,443.40 3.36 3.3 1 3.27 3.23 3. 19 3. 15 3. 10 3 . 06 3.02 2.96 2.94 2.69 1 . 65 2.6 1 2 .77 2.73 2.68 2.64 
7,1).5 3.SO 3.75 3.60 3.56 3.52 3.47 3.43 3.39 3.3S 3.3 1 J.26 3.22 3. 10 3. 14 3. 10 3.05 3.0 1 2,97 2.93 2.89 2.84 2.80 2.76 2.72 2.66 
71.A 3.6 1 J.i'G 3.63 3 . 59 3.55 3.5 1 3,47 3.42 3.38 3.3,1 J.3•) 3.26 3.2 1 3. 17 3. 13 3:09 3.05 3.00 2.96 2. 92 2.80 2.84 2.79 2.75 2 . 71 
71.5 3.65 J.82 3.G7 3.63 3.58 3 . 54 3.50 3.46 3.42 3.37 3.33 3.29 3.25 3.2 1 3. 16 3 . 12 3.06 3.04 3.00 2.95 2,9 1 2.67 2 . 83 2.79 2.74 
72.~ 3.~r, ~.05 3.70 3.66 3.62 3,58 3.53 3.49 3,4S 3.41 3.37 3.32 3.,ze 3.24 3.20 3, 163. 11 3,07 3.03 2.99 2.95 2.90 2.86 2.02 2.78 
i2.5 3.71 3.83 3.74 3.70 3.65 3.&I 3.57 3.SJ 3.49 3.44 3. 40 3.3b 3.32 3.28 3.23 3. 19 3. 15 3. 11 3.(17 3 . 02 2 . 93 2.94 2.~Q 2.C6 2.8 1 
73.1) 3.7'3 3.92 3.77 3.73 3.69 3.65 3.60 3.56 3.52 3.~o 3.44 3.~; 3.)5 ~.31 3.27 3.7.3 3. 18 3. 14 3. 10 3.06 3.~2 2.97 2.93 2.6~ 2.8S 
73.5 3.78 3.95 3.8 1 3.76 3.i2 3.63 3.64 3.60 3.55 3.51 3.47 3.~3 3,)9 3.3➔ 3.JO 3.26 3.22 3. 16 3. 13 3.09 3.0S 3 . 0 1 2.97 2.92 2.88 
T4.•) 3.82 3.99 3.84 3.80 3.76 3.7 1 3.67 3.63 3.59 3.SS 3.50 J.46 3.42 3.38 3.34 3.29 3.25 3.2 1 3 .17 3.13 3 . 08 3. A4 3.00 2.~6 2.92 
74.5 J.05 ~.02 3,07 3.83 3.79 3.75 3. 71 3.66 3,62 3.SJ J.54 3.50 3.45 3.41 3 . 3~ 3.33 3.29 3.24 3.20 3,16 3. 12 3 .0,1 3, n3 ~.9? 2.95 
3~ . ~ l.8~ ~.~.; 3,913.87 3,82 3.76 3.74 3.70 3,66 3,61 J.57 3,53 3.4~ 3 . ~5 3, 010. 3, 36 3.32 3,28 3.24 3,193.153 , II ~.07 3.03 7..98 
75. 5 3, ~•Z •1, n-:, 3 , C),I 3, 'j0 3 . OG 3 . 07. ~. 77 3 . 7 3 3 J,9 3. '-!,; '3. 6 I 3 , St; 3, 5.Z 3. ,10 3, 44 3 . 40 3 , 35 3, 31 3 . 27 3. 23 3 . 19 3. 14 3. IO 3. ,,, 3. 02 
76,q 3.95 4.12 3.98 3.94 3.69 3.05 3.6 1 3.77 3 , 73 3.60 3.64 3.60 3~SG 3.52 3.47 3.43 3.39 3 , 35 3.31 3. 26 3.22 3. 10 ~- 14 3. 10 3 . 05 
7G.S 1.99 4.16 4.01 3.97 3.93 3.69 3.84 3.80 3.76 3,72 3.68 3.63 3.59 3.55 3.~ I 3.47 3 .42 3.38 3,34 3, 30 3.26 3.2 1 3. 17 3. 13 3.09 
77.0 4.~2 4.1~ 4.05 4 .00 3.96 3,92 3 .86 3.64 ~.79 3.75 3.71 3.67 3.6) 3.~0 3.54 3,50 3.46 3 .42 3 . 37 3 . 33 3 .29 3.25 3.~ I 3. 16 3. IZ 
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SUBPART Z-OCCUPATIONAL HEALTH AND ENVIRONMENTAL 409 
CONTROL 

AJ'r&Ni>Dt 0-PuUIORAllY F'ollCTIOII 
3TU1>,UJIII roa Con'OR DVST STA!f1)ARD 

.oe sptrometrlc measurements of pulmon
functloo shall conform t.o the followtna 

Jmum standards. and these standards 
not Intended to preclude additional test• 
OI' alternate methods which can be de
nlned to be superior. 

L Aff&JL\TVS 

. Tbe Instrument shall be accurate to 
hln ±50 mllllllters or within ±3 percent 
~-whichever is greater. 
. Tbe tnst.rwnent should be capable of 
asurtng vital capacity from O t.o '1 liters 
'PS. 
. The Instrument shall have a low Inertia 
1 offer low resistance to airflow such that 
: reslst.a.oce to airflow at 12 liters per 
i:ond must be less than 1.5 cm H.O/<llter/ 
:). 

plained In simple terms to the patient who 
shall be Instructed t.o loosen any tight cloth
Ing and stand In front or the apparatus. The 
subject may sit. but care should be taken on 
repeat testlnr that. the same position be 
used and, If possible, the same splrometer. 
Particular attention shall be rtven to Insure 
that the chin Is slightly elevated with the 
neck slightly extended. The patient shall be 
Instructed to make a full Inspiration from a 
normal breathing pattern and then blow 
Into the apparatus. without Interruption, as 
hard. fast, and completely as possible. At 
lea.st three forced expirations shall be car• 
rted out. During the maneuvers. the patient 
shall be observed for compliance with 
lnstructlon..c;. The expirations shall be 
checked visually for reproducibility from 
now-volume or volume-time tracings or dis· 
plays. The (ollowlnr efforts shall be Judged 
unacceptable when the patient: 

IV, ClVALDICATl01'1 01' PDSOJOUL 
AJ>IUJIUTDJJfG '11D n:ft 

Tecbnlclanl wbo perform pulmonan 
runctloo taUna ahould have the basic 
lmowledce required to produce D"eaolodul 
result.. "l'nbl1Ds cooalattnl of approxlmate
J,y 18 houn of formal Instruction should 
cover the following areas. 

L Basic physlolOff of the forced vital ca
pacity maneuver and the determinants of 
alrflow llm1tatlon with emphasls on the re
lation to reproduclblllty of results. 

b. Instrumentation requirements lnclud• 
Ing calibration procedures, sources of error 
and their correction. 

c. Performance of the testing Including 
subject coachlne, recognltlon of Improperly 
performed maneuvers and corrective ac• 
tlona. 

d. Data quality with emphasis on repro-

l. has not reached full inspiration preced· 
ducibility. 

L The r.ero time paint for the purpOSe of 
1lng the PEV, shall be determined by ex
\POlatlnr the steepest p0rtlon of the 
tume time curve bacll to the maximal In· 
tratlon volume (1, 1. 3, 4> or by an equlva• 
1~method. 

inr the forced expiration, 
2. has not used maximal effort durlnr the 

e. Actual use of the equipment under su-
pervised conditions. 

f. Measurement of traclnil and calcula• 
entire forced expiration. 

3. has not continued the expiration for at 
least 6 seconds or until an obvious plateau 
In the volume time curve has occurred, 

tlons of results. 
CFR Doc. 78-1'123S Flled 8-19-78; 11:&S aml 

t. has coughed or closed hls glottis. i. Instruments Incorporating measure• 
mt.s of alrflow to determine volume shall 
nform to the same volume accuracy 
1ted In <a> of this section when presented 

5. ha.s an ob.5tructed mouthpiece or a leak [§1910 .1048 added at 43 F. 
around the mouthpiece (obstruction due to R 27434 June 23 1978 ef-
tonrue being placed In front of mouthpiece, • ' ' , 

th now rates from at least o to 12 liters 
raecond. r. The lnstrWDent or user of the lnstru• 
ent must have a means of correcting vol• 
nes to body temperature saturated with 
&ter vapor tBI PS, under conditions of 
'lr)'1ng ambient splrometer temperatures 
1d barometric pressures. 
r. Tbe Instrument used shall provide a 
ulng or display of either now versus 
>lume or volume versus time during the 
1tlre forced eXPlratlon. A tracing or dls
l&Y Is necessary to determine whether the 
atlent has performed the test property. 
be trectng must be stored and available for 
ecall and must be of aufflclent size that 
..and measurements may be made 111.1thin re
ulrement of paragraph <a> of thls section. 
f a paper record Is made It must have a 
,aper speed or at least 2 cm/sec and a 
olume sensitivity of at least 10.0 mm of 
hart per Uter of volume . 
h. The Instrument shall be capable of &C· 

:umulatinl for a mlnlJ"Dum of 10 seconds 
md shall oot stop accwnulating volume 
,efore (1) the volume chanre for a 0.5 
:econd Interval Is 1~ than 25 mllllllters. or 
2) the now ls less than 50 milliliters per 
second for a 0.5 second interval. 

L The foTI:ed vttal capacity <FVC) and 
forced expiratory volume In l second 
•PEV•"> measurements shall comply with 
the accuncy requirements stated In para• 
ll'Ph (a) of this section. That i.s, they 
ahould be accurately measured to within 
±50 ml or within ±3 percent of reading, 
whichever Is rreater. 

J. The Instrument must be capable of 
being calltirated ln the field with ,upect to 
the FEV, and PVC. Thia calibration or the 
FEV, and PVC may be either direetlY or In· 
directly through volume and time baSe mea
surement& The volume calibration source 
should provide a volume dlaplacement of at 
least 2 liters and should be accurate to 
within ±30 rnllllllters. 

II. TJ:CKllIQtn: ,oa MEA&V11D1Elff 01' FORCED 
VITAL CAPACITY~ 

false teeth fallinr In front of mouthpiece. fee ti ve September 4, 19 78; 
ei::>·has an unsatisfactory start of explra- corrected at 43 F. R. 35036, 
tlon, one characterized by excessive heslta• August 8 19 7 8 • ] 
tlon (or false starts>, and therefore not al• ' 
lowing back extrap0latlon of time O <ex• 
trapolated volume oo the volume time trac-
ing must be less than 10 percent of the 
FVC>. 7. has an excessive variability betwet'tl the § 1910.1499 Soutte of ,undards. 
three acceptable curves. The variation be· 41 CFR 50-204.50. e•cept 

for Table Z -2 . the 
source of which Ls 

tween the two !arrest FVC's and FEV,'s of 5ectlon 
1910 

lC)OO --

the three satisfactory traclnp should not 
exceed 10 percent or ± 100 milliliters, 
whichever ls greater. 

American National 
Standarcla l~tllule, 
Z37 scrlee. 

b. Periodic and routine recalibration . of 
the Instrument or method for recordlllg 
FVC and FEV,. should be performed using 
a syringe or other volume source of at least 
2 liters. 

[§1910.1499 added at 40 F.R. 
23073, on May 28, 1975, ef
fective May 27, 1975.] 

IU. JlfTEJU'RETATIOft OP SPIROORAII 

L The flrst step In evaluating a splrogram 
should be to determine whether or not the 
patient has performed the test properly or 
u described In II above. Prom the three aat
tsfactor\r traclnP, the forced vital capacity 
<FVC> and foTI:ed eXPlratorY volume In l 
second <FEV , .• > shall be measured and re
corded. The largest observed PVC and larr· 
eat ot>urved PEV, &hall be used In the anal· 
ysls regardleaa of the curve<a> oo which they 
occur. 

b. The followlnr ruldellnes are recom• 
mended by NIOSB for the evaluation and 
manacement of worltel'I exposed to cotton 
dust. It la tmp0rtant to note that employees 
who show reductlona In FEV,/FVC ratio 
below .'15 or droPI ln Monday FEV, or 5 per• 

§ 191 O. l 500 Standard• orcani.1ationa. 

Specific standards of the following or
ganizations have been ref~rred to ln this 
subpart. Coples of the standards may be 
obtained from the Issuing organlzaUon. 

American Conferenc. of Qoyunmeo\al 
Indwtrtal Hyrtent.alol 

lOlt Broadway 
CIDClODaU. Oblo 4,5202 
American NaUooal Standarda Ins\ltut. 
14.30 Broadway 
New York. New Tork 10018 

cent or greater on their lnltlal screenlnr 
eum. mould be re-evaluated within a month of the tint ex.am. Those who show [ §1910.1500 added at 40 F .R. 

L Use of a nose clip Is recommended but 
not required. The procedures shall be ex-

::s:~! ~";'~
0
;"

0
.'fo.1':.fi1:'";~~~°c; :! 23073, on May 28, 1975 ef-

rn•ner"<l u recommended. f ec ti v e May 2 7 , 19 7 5. ] 

1500 



410 INDEX 

SUB1ECT l~'DEX 1·0R 29 CFR l!l10-OCCG1'AT10:SAL SAYETY AND BEALTD STAND.ARDS 

- ·- ·---------------------------------
SubJoct term Sootlon No. 

A•Frome Derricks: (see also Dl'rrkki;) •..•........••...•.........•...•.••.• • 181 
Abrasive Blasting: (se.e also Ve1~tilatlon) .....•.•.•....•.••...•.••...••••.••. 9-i 

AirCornpresrors, Breathing Air.... .. . ....•.•.•..••••..•••.••••.•.••• 94(a)(6) 
Air Supply, Breathing .......•.............•.••••.•.•.••••.••.••..•••••. 04(a)(6} 
R last Cleaning Enclosures................................... .... ..... . .94(a)(3) 
Cleaning No:r.r.lP..s ...................................................... . 244(b) 
Dust Jl11tar,l, ........................................................... 04(a){2) 
l 'Prsonol Prou-ctive Equipm<'nt .................... _ .................... 04(a)(6) 

Abra~ivc Wheel Machiuorr: 
B lottc.-,....................... •. . . . . . . . • . •• . • . . . .. • •. • • • . • . • . . .. . .•• . . .21t>(c)(6) 
Definition'> ............................................................ .211 (b) 
Effeclivl' Datr..s ....••.•.•.•...•.••......••••.•••.•••••••.••••••••••.•.•• 220 
Excluded Machinery .................................................... 216(a (~ 
Jo"lange~. . . . . . . .. • . • .. .. .. . • .. . . . . • .. • . • . • . .. .. • .. .. • • •. • • • •• • .. • • • • . •• • .216(a (3 , (c) 
Ouard De.«ign ....•••.•.•••......••.•••••••••••••••.•••••••••..••••..... 216(a (2 

SJ)e('ifications .••••••••••••..••..••••.•......•••.••••.•.•.• •.••••••• .216(b (12) 
ouard Exposure Angles • ••.••••..•..•...•...••••.•.•••.•.•••.•.•••••.•• 216(b (2) 

lland Type .•••.••.••••••••.••..••.•.••..••..••••••••••••••••••••••. 216(b (11) 
Bench and Floor Stands........................................... .216(b (3) 
Cup 'Wheels ......................... : • . . • • . • • • • • . • • • • • • . • • • . •. • •. • .216(b (1) 
Cylindrical Grinder.; ••••••••••..•...•.•••.• •• •••••••.••••••••..•••• 216(b (4) 
Din1em,ions....... ... . • . • • • • • . • • • . . . . .. . . • .. . .. • • . • • . • • . . •• .• • .• • • • • .2l 6(b (10) 
Mo.terial Requirem<>nts .••••••••••...•....•...•.•.•.........•..••••• 216(b (10) 
Snagging Machines .................................................. ?J6(b (7) 
Surface Grinding •••.••..••••••••••••.••••...••••••••••••••••••••••• 2i6(b (6) 
Swing Frame ....................................................... 216(b)(6) 

Guarding •••.•.•.•..•...••.•....••••••.•••••••••.•••••.•••••.•••.•...•• .216(a)(l), (b) 
Mounting ••••.....•..•...•. . ...•.•••.•••.•.•.•.•.•.•••.•.....•.. . ..••••. 216(d) 

Arbor Size •.•...•...•....•.•.•••••..••••.•.••••••••.•••••••..••••.•. 216(di(2) 
Blott.en ••••..•...•...•.••....•••.•••.•••••.•••.•.•••.•••.••..••••••. 216(d (6) 
Bushings •..................••••••.•••.•.....•.•••..•.•••••.•.•.•••. 216(d (f) 
Inspoctl.ons ...•..... : •..•.•.••.•.•....•..•..•••••••.•••••••••••••••. 216(dl(l) 
Multiple Wheel. •••••••••.•••.•.•.•.•••••.•••••••••••••••••.•.•••.• . 216(d (6) 
RepJacp, Guard ••••..•••••.•..•••••...•.•••.•.•••••••••.•••.•.••••.• 216(d (7) 
Ring Test •.•.......•.•....•.••• •.••.• ••••.•..••••••••••••.••••••••• 216(d (1) 
Surface Conditions ••.•.•.......•••.•.•.•...••••• ••.•••••••..••...••• 216(d) (3) 

Standards Sources •••...........••..•. . .........•....•• •••••.•.••••.•.• • 221 
Work Rests .............•.••••..•.•......•...•.•.•••••......••..•••.••• . 216(a)(f) 

Abrasive Wheel Machinery, Portable: 
Deflni tlons. • . • . • . . . . . . . . • • . •• .• • • •••.••••• .•• • . • . • • ••• . •• • • •• • •• • • • •• . .241 (b) 
Guarding •••.....•..•....••.••.••.•••.•.•••••••••••••••••••••••••••••••. 243(c 

Cup Wheels ••...•..••..•••••.••••••.•••••.•••••••••••••.••••••••••. 243(c (2) 
General Reou.irements .•••••• ••• •••••••.•••.•••.••••••••••••••.•••. 243(c (1) 
Oth(;r TYi>(; Grinders ••.••••.•••••••••••••.•.•.•••••.•••.•• ••••.••• • 243(c (4) 
Vcrllcal Onnders .••••.•••••.•••••••••• •••••.••...•.....•....••••••• 243(c (3) 

Inspection. ............................................................ .243(c (6) 
Mounting . ..•.•••.•.••.••.•.••. ...•......•.•....•....••...••.••••••••••. 243(c (S) 

Abra.<tive Wheels: (sec Abrasive Wheel Machinery) 
Ac~: 

Bolk Olygen Systems •••••.•••••••••.••••.•.•••...••••••••••• •.• ••. a.. .l<K(b; (2)(11) 
Crones ••.•.•.•.••••••.•••.•.••..•.•.•..•••..•••••••.•• ••••••••• _ ••• 171)(c (2) 
Industrial Plants •••.••••••••.•••••.•.•...•••••••••••••••••••••••••. 106(e (O)(ti) 
ProcP~ng Plants •.•.•.••••.•••.•.•.••••.•••••••••.•.••••••••••••• • 106(h) CS)(ll) 
Roof Cars .••.•.•...•.••.•.•...•••••••••.••••••••.•.•••.••••••••••• • 66(c)(f) 
Spraying Operations, Vents ••.•.•.•••.•.•.•••••••••••.••••.••••••••• 107(d)(l0) 
Sprinklers •••••....••••• -. .•••••••.•••.•.•.••••••••.•••.••••••••••••• 107(0 (2) 
Type F Powered Platforms •••..•••••.•.•.•••••••••..•.•••••••••••• • 66(c) (13) 

Accident Prev<:ntion Signs and Tags: (~ also Signs and Tags) •••••••••••• • Hb 
Effective Dates .•.........••...••••••••••••••••••.•. •••••.••••••••••••• • 149(a) 
Standards Sources ..•...•...•.••••••••••••.•.•...•..••••.•••.•.••••••••• 147 • 

2-Acetylaniinofluorene •..••••••••.••.••••.••••••••••••••••••••••••••••••••• .1014 ) 
Area requirements ...•..•.••••••.••••••••.•.•••.••••••.•••.••.••••••••• ·}8}tc )(Z) 

Closed system operation •••••••••.••••.•.•••••••••••••••••••••••••• • c 
Isolated systems •...••••••••.•••••••••••••••..••••••••••••.••••••.• . 1014{c)(l) 
Laboratory aetivl ties. • . . • . • . . . • . . • . . . . . • . . • • • • . • • • • • . • • • • . • . . •• ••• .I 014{c)(6) 
Maintenance and decontamination activ1tlcs •••••••••..•.••••••••••. 1014(c)(5) 
Open•veasol system operations •.•••••••••••••••••••••••..•••••••.•• . I0l~c~3~ 
Transfer from a closed operation •••••••••••••••••••..•••••• ~······· .IOI c 4 

Deflnit.lons ••.•.•••••••.•.••••••••••••••••••.••• ••••••••••••••••••••••• · l8l~b~ . 
Me<lical surveillance ••••••.••••••••••..••••.••.••••••••••••••••.••••••• ·1014/)(l) E:i:amlnat.lons •••....•••••••.••••••••••••••• ••••••••••••••••••••••• · g 

Records ••....••..••••••••••••••••••••••••••.•••••••••••••••••••••• . l014{g)(2) 

Begulaiecl area requlte•o•rita. ............................................ .1014(d) 
Cor>temioeUQD control.._.......................................... .10l 4(d)(4) 
Emergencies ............•.•...........•..•.••.......•.•...•...•.... . 1014(d)(2) 
Employee ldent!"c:ettoo. .......................................... .1014(d)(l l 
B)1Cleoe faellldes end pnc&loa. •.....••..•..........•••...•••.•••• JOl4(d)(3) 

Beporta. • • .. . ..•.. .••••.•••• •••.•••.•••.•••••••••.•.••.•..•••••.••..•. .1014(0 
J ncidfltltl....... ... .. ... .•....... ... .. . .... ...... .. . . .... ... . .. ..•. . I 0l 4(f)(2) 
Or,erations_ . .. 0 ••••••••••••••••••••••••••••••••••••••••••••••••••• ~ .1014(f)(l) 
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SubJeet term Section No. 

2-Acetytarnton6uoren&-Conttnued 
Scope and application . ........................... . . . ............ ...... 1014(a) 
Big~ Information, and training •••.•••••••••••• ••.••• •••• •.••.••. ••••• .1014(e) 

vontalner contents ldentlficatton •••••••••••••••.•••••.••••.•••.••• . IOl4(e)(2) 
Lettering ••••• •••••• •••••••• •• ••••••• .•..•.••..•.. . .•••••.•... .•••. I014(e)(3) 
Prohibited statements..... . . ...................................... 1014(e)(4) 
Signs •••••••••••••••••..•••••.•••••••••••••••••••••.••••••••••••••• . 1014Ce)( l) 
Training and indootrlnat1on. •••• .••• •.•••••••• ••• ••••••••••••••••• 1014(e)(S) 

Ace\!l~ne •.•••••.••..•• · •··············· · ······················ · ········· .102 yllnders ••...•••••••••••••••••••.••••••••.•••••••..••••.•••...••••••••. 102(a), (c) 
Effective Dates •• •••••••••••••••.•••••••• . ••••••.•..••••••••.••••..•..•. 114(b) 
Oen8l"lltOl'S-•••••••.••••• ••••. ••••..••.•••••.••••• •.....••••••.•••••••.•. 102(c) 
Pipe Systems •••••••••• •••••••••••••••• •• ••• ••••••••••••••••••• ••••••••• 102(b) 
Standards Sources •••••••.•••.••.•••••••••••••••••••••.•••••••••••••..•. 116 

Acetylene Cylinder lnspectlon ••••••..•••••••.•••.•. ...•• ~ ••••.••••••••••••. 166(c) 
Acetylene Oenerators ••••••••••••.••••••••••••.••••••••••••.••••••••••.••.•. 252(a) (6) 

Approval....................................... ....................... .252(a)(6) (I) 
Location................. . . .............. ... ........................... .2S2(a) (6) (Ill) 
Maintenance •••••••.•••••.••••••••••.•.••••..•..•••••.•••••••••••••••.•. 2S2(a)(6)(vll) 
Marking............................................................... .252(a) (6)(1) 
Operation....................... ........................................ .2S2(a) (6) (vll) 
Portable ..••••••••••••••••••••...•.••••••••••..•••..•..•..••••••••.•••.. 252(a)(61(v) 
Pressure Limits •••••••••••••••••••.•••••••••.••••.. -••.••.••••••••••••... 2S2(a)(6 (U) 
RaUng......... .•. . • .•• . • .. . . . ... .. •• ... . .•. . . . . . . . . .. • .. . •. .. . . .• .•• . . .252(ai~6 (tl) 
Stationary •••••••••••••••••••••••••...••••• •••••••••.•.. .•••••••••••••• . 252(a 6 (iv) 

Houses and :Rooms.... .............. . . ....................... ..... .252(a 6) (vi) 
Acid Carboys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 262(nn) 
Acrylonitrile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1045 

Adjustments: Cranes .••••••••.•.••••••••••. , .••••••••••.••.•••.••...••••.••••••••••••. 179(\) (3) 
Derricks.. . ................................... ............... . ......... .181 (() (2) • (3) 

AEC Licensees •..••••••.••••.••••••.•••••.•.•.•••••••••••••...••••••••••.•. 96(p) 
Agricultural Oper:atlons •••••..••.••..•.••••.•••••••..•••••••••••.•••.••••.• . 'Nfl 
Afr Compressors, Abramve Blasting ..•.••.••••. . •••.••.••••.•.•.••..•••••.. 94(a)(6), .134(d}(2) (II) 

Air Contaminants. • • • • • • • • • • • • • • • . • • . . . . • • • . • • • • • • • • . • • • • • • • • . . • • • • • • • • • • • . ICX)(), .I 00 l 

Effective Dates........... ....... . ............... ...... ........ . ....... .1000, .1001 
Eaposure Limits. •••••••••••.•••••••••••••••.•••.••..•••••••••••••••••• . 1000 . .1001 

Mineral Dusts .••••••••••••••••••..••••.••••••••.•••••••••••.•••••••••• . 1000 
Standards Sources ....••................ . •. •. . . ..........•...•.....•...• 99 

Air Controlling Equipment, Power Presses • ••••.••••••.•••••...••...•••••.. 217(b)(lO) 
Air Lift Hammen, Forging ••• ..•.••••...•.••••.••••.••••••••••••••.....••.. 2t8(e)(l) 
f~~J~en; ····························································· .134(d) 

Application..... ....................................................... .169(a) (1) 
Compressed Air • • •••••••..•••.••••••••••••••• ••••••••••••• •••••.•••••• • 169 

Drains ••••.••••••••••...•...••••••••.••••..•••••.•••.•••••...•.••••. 169(b)(2) Equlpmen;: 
lnstalb.tlon ....•.•• •.••...••••••.•••••••.•.•.••••.••••••..•..•.••••. lOO(b)(l) 
Pr«;sure Gages............... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .169(b )(3) 
Traps. •••••..•.••••• .•••.•.•.••••.•••••.•• •••• •• •.••••••••.••.•••••. 169(b)(2) 
Valves .•.•...•••••••••••••..•..•• . •.••••• •••••.•••.•••••.•.•••..•••. 169(b)(3) 

Standards Sources .••............•...•...•..•.•...•........••........•.• 169(a)(2), .170 

Air Supply •.•••••••.•.••••.•.•••.•...•.••••••••.•.•••.••••••••••.•••••••••. 94(a)(6), .lM(d) 

Airborne RadloacUve Materials Exposure Ll.mlts ••••••.•••••••••.•••••••••• 96(c) 
Alrboses ••.•••••.•••••••••••••••••.••••••••.••••••.•••••...••.•••.••••••.••. 243(b)(2) 
Aisles: Working Surfaces ••••••••••••••••••••••••••••••••••• ·••••••••••••••••••• .22(b) 
Alarms: (see also Fire Alarms, Sprinklers, Werning Device.,) 

Mills and Calenders .••••..•••••..•••••••••.••.••••••••.•••••••.••••..•. 216(g) 
Rubber and Plastics ••••.•.••••.•••.•.•••••..•••••••••••.••••••••.•••• .216(g) 

Aluminum Cylinder lnspectlon •.••.•.•••..•••• ••••••••••.•••••••.•.••.•••• 166(d)(4) 
t-Aininodlpbenyl. ••••.•••••••••••••••••••••••••••••••••••.•.••••••••••.•.• . 1011 

Area requirements .••••••••••••••.••••••••••. •••.••.••••••••••••••.•••• . 101 l(c) 
Closed system operation ••.•••••.•••••••..•••••••..•.. ••••••••••••• . IOll(cX2> 
Isolated systems ••••• • ••••.•••••• •••• • ••••••••••••••••••••••••••••• . 101 l(c)( l ) 
Laboratory actl vlti«J • • • • • • . • • • • . • • . • • • . • • • • • • • . • • • • • . • • • • • • • • • • • • .I 011 ( c)(6) 
Maintenance and dooontamlnaUon activities • .•.•..•••••••.•••.•••• .I0ll(c)(S) 
Open•nssel system operations ••.•••••• •••. •.••.•.••••••••••••••.•• . 101 l(c)(3) 
Trans(or rrom a cloeed operation •••••••••••••••••..•..•••••• ; •••.•• . 10 1 l(c)(4) 

Definitions •••.••••••••••••••••.••••••••.•••.•.. ••••••••••••••••••••..• . IOll(b) 
Medical surveillance ••••••••••..•••••• ••••• •••••••• • ··-·· •••••• •.•••••• . 101 l(g) 

Eaamlnatlons. ••••••• •••••.••••••••••••••••••••••••••••••••• •• ••••• . 101 l(g)(I) 
Records .... . ............................... .•.......... ..........• .101 l(g)(2) 

Regulated area reqwrementa ••••• ••••••••••••••••••• ••••••••••••••.•••• . 101 l(d) 
Contamination control........................................ ..... I0 I l(d)(4) 
Emergenctes •••••••••••••••••••••••••••••••.••••••••••••••••••••••• . 10ll(d)(2) 
Employee ldentlflcation. -· ••••••• •••••••• •••••••••••••••••••••••• I0 I l(d)(I) 
Hygiene facilities and practices •••••••••••••••••••••••••••••••••••• .101 l(d)(3) 

Re~ ............................................................... . I0ll(f) 
Incidents ••••••••••••••••••••••••••••••••.••••••••••••••••••••••••• . 101 l(f)(2) 
o~oos.. ........•....•..... .........•.... .•..... ............... . . 1011(0(1) 
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BubJeotWm SeoUoaNo. 

Scope and application.......................... .... ......... ....... .. . .. .lOll(a) 
Sl&~lnformatlon, and training..... ...... ... ...... ........... ........ IOI He) 

ntainar contents ldentUlcation ••••••••••.••••.•••.••.••••••••••• .10l1(e)(2) 
Lettering •••••••••••••••••••••••••••••••••••••••••••••• •••••••••••• IOl l(e)(3) 
Prohlblted statements.. ........... . . ......................... . . . . . IOI l(e)(4) 
Signe •••••••••••••••••••••••••••• • • ••••••••••••••••••• ••••••••.•••• . IOll(e)(I) 
Training and lndocwlnaUon. •••••• . •••.••.••• ...••. •••••••••• . • . •• 101 l(e){S) 

Ammonia, Anhydrous: (eeeal<lo Anhydrous Ammonia) •••••••••••••••••••••• tn 
Arnrnnnlu.m ?-. ltrate ........................ ....... . . .... ...... ....... ..... . 1091) 

Bulk 8~ .......................................................... . 109 l)a} 
Conta1nera.. ________________ __ · ······--------·---------- --· ---------- -- .t<& I) 
Conl&Jnfnanta •.••••.•••••.•.••••••.••••••.••••• •• • ••••..••••.•• ••••..• ,109 I) 6 
Elecirlcal lnstallatlODI •••..•...........••... . . . . ...... .... .......•. . ... ,109(1) (6) 
Fire Protection .•....•••...................•. •.....•. •.•.. ·•·•· · · •· •· •· ,109~m 
Sepantlon Wnlls •..•.•...•. ...... ......•.•.• . •••. •••• •. •..•. ...•••••••. ,109 
Warehouse:i ..•.......•.•.•.•.......•.........•...•.•.•. ..•...•••.• . ••• . • 1011 • 

.A nehorinR Fixod Mnchhll•ry........ . ... .•. . . . . . . • •. . • . . . • .. . . . . . . . . . • . . . . . .212(a)(5), (b) 
Anhydrous Ammonia: 

C'ontalnel'$: 
Appurtcnnnces. . . .•. . . . .• . . . • . • . . .. . . . . . . . . . . . • . • . . . . . . . . . • .• . . . . . .nt (b)(6) 
Charging... . ............. . ..... .............. . ............ . ....... .ttt(b)(ll) 
l>OT ......................................... .... ............ .....• lll(e\ 
Fnn n Vehicles.............. ...................... .......... ....... .111 , ) 
L<k•atlon... .• . . •.•. ... •• . •• • .. . •. . .. .• . . . . . •. • . .••••...•. •• • . • . . . • . .111 ~ ct 
\lotor \·ehirlo •••• ••• ••...•••.•••.•••.•••••••••• •••. •.•••••.•.•..••. • lll (fl 
.\(arklngs •••••••••••••••••••••••••.•••.•.•.•••.•.•••••••.•.••••••••. 111 (b, (S) 
Non•R r frigrrotcd •••.....•.•........... . ...•.•...•.... ...•.......... lll(b (2) (o) 
f>,,tntlng .••.......••.••..•...••....••• .•.....•.. . ..•..... •.....•.••. lll (b (15~ 
Jtr!rtgcr~tcd . •...••..•.....•...•.•.....•...•.•...........•.• ...••... lll (d 

.\forklngs. . . ••. • • • • • • • • •• ••• • . • • • • • • •• . •• •• • • •• •• • . • • • • • • • • . . . . .111 (h)(4) 
:-':tf1•ty Hrlld Drvlees .••.. .•••••...• . •••. •. •.•...•.••••... . •....••. JJl (h}(O), (c)(S), (d )(4) , (0 (5) 

l>efi11lt1011:1.. • • • • • • • • • • . • . • • . . • • • • • • • • • • • • • • • • • . • • • • • • • • . • • • . • • • . . . . . . . lJ t 1u)(2) 
lt.tfecUve l>ntes •••••.••••....•••••••••.•••.•••••••••••••••••••••.••.•• . 114 
EIN'tri<-111 $ystcms.................. .. . .. . . . . . . . . . . . .. . . . . . . . . . .. . .. . . . . 11 H l>)(l 6) 
t-·tttlnl!tl ••••.••.••••••••...•.•••••••••.•• • •••••••••••. ..••.•••. •••.•.•• • 111 (b )(7) 
H andllng. _.. . • . . . . • . • . • . . . •• • • • • •• • . • . • . ••• • • • • •• •• . •••• ••• • • . • . • . • . • . . t 11 
ll o.--c:i ••••••.•••••••••••••••••••••••••.•••••• - •• · - · · ············ · · ······ . lll (b)(8) 
L h tuid L\•v .. 1 <1·l(!lng D cvlcts ••..•.•...•.. ••••... - .•••••••••.•...•.•.•.. l1 1(b)(l4) 
Lh111ld Tn111sfrr ••••••••.•.•••...•.••.•••••.. •....•..•••...•.•••.. •.... lt l(b)(l 2), (f)(O) 

l')J,11111: ••••••••••. . • ••••••• • ••• · - ·· ••••••••.•• , ••••••••• •••••••••.•.••••• J 11 (b)(7) 
Htnndurds tiourccs •.••••••.•.•.•..••.•••••.•••••••••.•••.•••. -·.. . ..... . 115 
Ston\j(c •••••.•••••••••••••.•••••••••••••••••••••••••• • ••••••••.• •••••••• 111 
T onk Cur t '11 l~1dlng ••.••••••...•••••••.•.•••••••.•••..•.•..•.•.•••.•.. 111 (b)(l 3) 
'l\1hltll( . . ..••..•••.••••••• •• ...• • •.••..•••.•••••••.•.•.. ••••..•..••... 11 I (b)(7) 

A ppllancrs: 
Lit111cJl,•d r ,•trokmn Gases •••.•...•...•.•.•.••• ••...•...•.............. 1\0(h)(20), (g)(U ) 

Aroor 0 1i11dl11g Whools . • •••••.••...•..•••••.•••••.••••••..••....•.•.•...... 2\ 6(d)(2) 
W )di · ·>·2c1.>? Arc ~ n~ . •..... . • . •· •· •·· • •· · •··· · •· · · · ·• ·· · · ·• · · · · · · · · · ••· · · •· · · · · · •-'> tb 

E11vlro1111w11tal C'oudlt.1011s •...••• • ..... ..•.... ••.•...•. •• ... . ... •.... :!52( (:?)(Ii) 
Equipment : 

Co11ll11ed Spares......... ................................. . ....... . .252(d)(4 
Ocslgn .•....••..•.•..••.•••.•.•.••.••..••..••••.•••.•••..••.•••.... 2.'i2(b )(2 (iv) 
(l roundlng .......•.......... . ..... • • •· · · • •· · · · ·· · ·· · · · · ·· · · · · · · · · · .2SZ(bl(g (11) 
lnstallatlon...... •. . . . . . . . . . • . .. .. . . . • . . . . . . • . . . . • . . . . . . . . . . . . . . . . . .2S2(b ( 
Maintenance....................................................... .:>:,2(b (4 (lit) 
Operation . •...•.•.•. ........•••• .•... •• ·-•.•.••..•.•.•..•.•..•.... 252(b (4 
l'crsonnrl P r<>tectlon. • . •• . • . • . . . • • . . . . . . . • • . • . . • . • • . . . . .. . . • • . • . • . .25:?(e) 
l'rot1!<'llo11 Crom Rays • ............................................. 252(e)(2)(ill) 
tiupply Conne.:llons ••.••.•••••..•.•...•.•.•..•.••.•...••......•... '.!52(b)(3)(lll), (4)(1U) 

~,,\~.i~a~s~~~~~1
.
1
~~. ~ =: ::::: ==:: :: :: :: :: ==:: =: =: :: : : : = ==: :::::: == :: ==:: =. Ji~[Z (4) (Ii), co (1)(11) 

Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .252(b}(2)(111) 

Arsenic (lnorg1mic).. . . . . . . . . . . . • . . . • . . . • . . . . . . . . . ..... • , . - . • • • • • • • · • 1018 
Asbestos: 

A i.l>Ol'II(' <'011rrnh·ntlon •••• ~.... . • • . • . • . • . • • • • • • • • • • . . • . • . • . • . • • • . • . • • IOOl(b~ 
Caution Signs and Labels ••••••••••••• ·-· •• • •• • •• • • • • • • •• • • • ••• • •• • .•• IOOl(g 
t ·hange Rc-,,111s ••....••••••...•.•••. ••.•.••...•.•••••.•••••••••....•..• IOOHdX4) 
t :ompllnnce . • . . • . . .. • • ••• ••••••••• .••• •• •••• ••• •••••.• •••• •• • •• • ••• •• • IOOl(c) 
t>elinlUons •.•.••.•••••• , ••••••••••••.••••••••••••••••••••••• •••••••••• . JOOl(a)(2) 
l':"tposurr, l'cnuls.~11.>le.... ................. ••• • • . • . • • • • • •• ••• • • • • • . . . . • IOOl(b) 
1''1hcrs E:,.poioure, l'ernusslble .••.•. ·-...... •• • • • . • • . • • •• •• . •• • • . • • • • • • . . IOOl(b) 
I lousekrcping ..•..••.••••••••••••.•.•••.•••.•••••••••••• ····-· ••• . •• • • IOOHh) 
:\1 cru,111-c1111!lll s. • • • • • . • • • • • • • • • • • • . • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • IOOl(e) 
Medknl E ,n111l,1utlons....... .. . • • • • • • • . . • •• • .• • • • • • • • • • • •. •• . .• • • • • • • • . IOOJ(j) 
Monlt.orlng ...•........•.....••••..•.•..•..••.••.•••.•.••.•.••••••.•..•. 1001(1) 
l'eJ·so110\ Protccth-o Equlpmunt.. .... .. .. . .. . •. ..... .. •.•. .. . ......... IOOl(d) 
HO<'Ordke<'plng . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .• . . .• . . .. . . . . . . . . . IOOl(i), (j)(6) 
8J>e{·h'1 Clothing .•.••..•.••••••.• •• •• ..•••. .•• •.• .•••. .••••..••••.•.. . '.100l(d)(J) 
\\ aste Dlsv.osal ••••••••••••••• ·- ••••••••••.••••••••••••••••••••••••••••. IOOl (h.)(2) 
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8ubJect term Beotlo11 No. 

Allll0."l'hl'rl~ ('ontnmill1\lllS: (Sl'C Air (.'011t11111l11ants) 
A I 1111, .. ~plwric ' l' n11ks .••. ••••••• • . .•. • . .. .••. •. •.•• .. • . •••... • .. . ............ lOO(h)(l)(lll) 
Alu•rnlnnls: l.iqurflccl ti ytlrogcn Systrms ...•.....•••• . .•• •• . . ••.• ..••.•••.•.•. .• . • . t03((•}(4)(ll) 

Li411olil'd P,•trolt\un1 <ls.'ll'!I • . .•...•.•••.•.•• . •• •• • • •• •• •• •••••• .•• • •••• llO(b)(l4) 
Automatic Sp rinkh•r Systems: (s,•c nlw :=lprlnklcr Systems, Automatll1) . . ... l!i9 
Automohllc U11dcn·on1i11gs .•.........•...• .. •. . •. .•.••• • . . . •....• • • •.... . 107(k) 
Unfflo l 'latt•s: 

i:"lpa,,y Booth~ . • ••••• . .. ...•.•••.....••.• . . . .. • . ••• •• • •• • . • ..•. . •.• •. • • . \07(b)(-I) 

Bakery Equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .263 
Rallast, t::ranNI .•.••..•.••••••••••• • • • •····· ···· ·······-• • •• •• •••••••••• • • .180(ii(2) 
Band Saws and R('SI\WS .. -••················ · ······· · ········ · ············ .213(1 Twtsts ..... ......... ............ . . . ................. . ................... 213(s (10) 

Vibration .......... ......•...•... ....•..... ...•.....••..•...•........... 218(s (ll) 
Barking DoviC{'S: Ilydraulio .. . .............. ..•. . .....................•.... ............• . 26l(e)(14) 

Pulp Wood and ChlI)3 .••..................•...•...•.•...•......•...•.•. 261(0), (e)(8) 

Sawmills ..............••••.••.••..•••••.•.•••..•••••••....••••••.••.•••• 265(d)(4). 
Barrels: Guarding ............•...•..•••••.•.••..•••.•..•••••..•..••.•.•..••••••. 212(a)(4) 
Basket Derricks: (see Dontok.s) ..••..•.....•.•.....•..•.•.......•...••....•. 181 
Bothlng FaclUUes; Labor Cnmps •••...•••••••••••••••••••••••••••••••••••.••••• ••••••••••• • 142* 
Battery Changing and Charging ••••.•••••••••••••••••••••••••••••• ••••••••• 178 ) 
Deorings •••••.•••••••••••••••••• ••••••••••.•••••••.••••••••••••••••.••••••• • 210 ), (k)(3), (p)(S} 

Belts: De fin it Ions .•• • •••••••••••••.•••••••••••.•. •••••.•••••...••..•••.•..•.•. 211(f) (1)-(1) 
Manll(ts •••••••.•••..••••.••••••••••••••••••••••••••••••••••.••••••••••. 68(0) (l) 
rower Trans mission Apparatus •••• ••••• ••••.• •••••• •• ••••••••••••.•••• • 219(e)(l), (0)(8), (p)(O) 

Jlench and Floor Stands Guarding ••••••.•••••••••••••••••.••.••••••.••••••. 215<b)(3) 
Benzene •••••• ••••• ••• ···········.; •••••••••••••••••••• •••••• •••••••••• ••••• .1028 
Benzfdlne .•.•.....•.••.••••••. ...••..•••..•....••.••....••.•••.••••.•••.•• • ·\8\&c) 

Arearequiroments .•••••••.••••••.••••••..•••• ••••••••••••••••••••••••• ·101occX2) 
Closed system operation ••••••••••••..••••..••••••••••••••••••••••• · 10( )(1) 
Isolated systeU\S •••••• •••••••.•••••••••••••••••• ••• •••••••••••••••• ·101occX6 
LaboratorY acUvitlee •••.•.....•..•..•.•.•••••••••••••.••••• •· ••••• • 0 c ) 
Maintenance and decontamlnotion activities • ••• ••••••.•••••••••••• · lO\~c*~~ 
Opon•vessel system operations .••••••••••••••.••••••••••••••••••••• · O 0( cX4) 
Transfer from a closed operation ••••••••.•••••••••••••••••••••••••• .101 c 

Defl!'1tlons ..••. .••..•••••••••••.••..••••.•••.•..••••••.••.•••••••.•..• ·l8l~b~ 
Medical surveillance •••••••••••.••• •······················· ············ 1010/x1) 

Esaminatlons •••.••••••••••••••••••••.••.•••••••••••••••••••••••••• ' IOl<Xlt)(2) 
Records . ••• •••.••••••.•••••••••.•••••••.•••••••.•••••••••••••••••• · 1010(cl) 

Regulated area requiremonts ••••••. •••••••••••••••••••••••••••••••••••• · 1o<dX4) 
Contamination controL .................................. .......... •\glO(dX2) 
Emergenctes •••••.•••..••• •• • • • •··· •··· ·•• •• •• • • •• • • •••••••••• • ·••• lOlOCdXi) 
Employee identlflcatlon •• •• •······································ · t010(dX3) 
Hyglene toollltle& and practices •••••••••••••••••• •················· · .1010(0 

Reports ......... ······•••·····•·•••···••··•··••··••··••·•··••••••·.• .•• . l010(fX2) 
Incidents ••••••••••••••• •··················· ······················· 1010(0( I ) 
Operat.tons .••• •••••••••.••••• • • •··· ••••• • •• •• •• •• · • ••• •••• •••• • •••• . IUH'-aJ 

~rope and appllcoUon .•••.. •••••••·••·••••••·•••••••••••·••• •••••••••·• lOlO(e) 
Signs, information. and training.•························· ············ · lOlCXe)(Z) 

Containor contents identification.•·· ··············~··············· :i ot OCe)(3) 
Lettering................................................... ....... \ Ol<X )(4) 
Prohibited statements •••••••••••••.•.••••••..••••••••••••.••••••.• · 1010(:)(l) 
Sl~ns ..• . .•..........•••.•.••......•...••••..•••• •••.••••••••..•..• lOlO(e)(S) 
Trniu.lng aud indoctrination • •••••••••••..•..•••••••••.••••••••.••. · ( } 

Beryllium .••••.•.•....•••••••• .••••••••••••••••••••••••••••••.•••••••••••• • 262(0 8 
Bins, Bulk Storogo or Bxplosives ••••••••••••••.••••••••••••••••••••••••• •••• 100(g)(4) 
Biological Hazards Signs ••••••••••••••••• • •••••••••••••••••••••••••••••••••• 146 (e)(4) , (f)(S) 

Blades Exposure •••.•••••••••••.••••••••• ••••••••••••••••••• •• ••••••• • • ••••• 212(a)(6) 

Blankets, Rubber In~latiog ••••.•••••••••.•••••••••••••••••••••••••••••••. 131 
Blast Holes •.. · •••••·••••••••••••••••••·••••••••••••••••••••••••••••••••••• .109(o) (3) 
BtasUng Agents •• •••••...• - ••·························· ······· ··········· .109(g) 

Bulk Deliver)' •..• •••••••••••••••••.•. •••••••••••••••••••••••••••••••••. 109(g)(3), (h)(4) 

Bulk Storage Bins .•.••••.•••••••••••••••••••••••••••••••••••••••••• •••. 100(g)(4) 
Definitions ......•..••••••••••••..••..•••••••.••.••••..••••••••••.•••••. 109(a) 
Effectlvo Date~ .•••.•.••••••••••••.•••.•••••••••••••••••••••••••••• ••••. 114 
Mixing, Flxe.d Locntion •••••••••• •••••••••••• ••••••••••••••••• - •••••••• 109 (g)('.?), (h){'I) 
Mixing Ychiclos ••.•••••••••••••••••••.••••••••• ~············· ·········· .109 (g)(3), (h)(4) 

S\urrit'S ..••.•..••.•.••••••••••••• ••••••••••••••••••••••••••••••••••••••• 109(h) 
Standards Sourcl'S •... •••••••••••••••..••••••••••••••••.•••••• •••••. •• • . 116 
Storage .••••••.•••. •.•••••.•••••••..•••.•••••••••••.•••.•••••••••••.•••. 109(g)(l5) 
TransportaUon ••••••••••••••••.•• •••••••••••• ••• ••••••••••••••••••••••. lOO(g) (6) 
Use .. ....... ••.......•••••........•..•. ......•.•......••..••...•... •. ..• 109(g)(7J 
Water Ools •••••••.•••••••••••••••.••..••.••••••••.•••••••••••.•••••••••. l09(b) . 
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Subject term Soctton No. 

Bleaching: 
Pulp and P~per Mil.ls ••••••••••••••.•••••••••••••••.••.•••••.•••••••••.. 261(h) 
T e~tlles ••• •.• ••••••••••••••••••• •••••••••••••••••••••• •••••••••••••••••. 262(p) 

Blotwni........ •• • • • • • • • • •••••••• ••••••• •• • • • • • •• • • •• • • ••• • • • •• • •• • • • • • • • • • .215 (<.')(l)(v), (c)(6), {d)(5) 

Board Drop Hammers ••.•••• •••••••••••••••••••••••••••• ••••••••••••••••.•• 218(e)(2) 
Boatswain's Chair Scaffoldt •••••••••••••••••••••••••••••••.••••••••••••..•. 28(]) 
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DeflnitloM ......... ................ .............................. ..... ICX~bl 
Medical surveillance................ ................................... IOCl!(g) 

EuminatiOD3........ ..... •••••• .. .•••.. •• . •••.•. .•. . . .• • . .• • ••• • .• l(X)8(g )( I) 
Records ••••••••••••••..••••••.•...•••••.•..•. _ .•..••..•••.•••••.• l<Xl8Cg)(2) 

Regulated area requirements •.••••••.••.••••••..• .,.......... . .......... l(X)8(d) 
Contamination cORtroL.. .•••••••....•..••.•... ...•• ••••.•••••.. •.• t<Xl8<d)(4) 
Emergencies •..•••••.•••••••••••••••••••••.•••••.••••••••••••••.••• . t(X)8(d)(2) 
Employee identUlcatton ••..••••..•..••.•..•..•. ..•.•.••..•.•••••.• . l(X)8(d)( 1 > 
Hygiene lacWUes and practices............................. . ...... l<Xl8<d)(3) 

Reports................................................................ I (X)8(I) 
lnddents....... .•• ..• .•.. ..•... ... . .. . •. ....... . .. . . . ... . ......... l{X)8(f)(2) 
OJ)l'ratioM ••••.• ·-·· ••••••••••••••••••••••••••••••••• ····~··· .. ••• ICXl!(f)(I l 

Scope and application__...................... . ........................ ICXl!(a) 
Signs, ln!ormation1 and training •••••••••••••••••••••••••••••••• ~ ••••••• 1g:e> 

Container conienta tdentlficatlon. ....•.••..•••.....•••..••.....•.. i(X)8( e)(Z) 
Lettering........................................................... . eXJ) 
Problblt&d sblt.emeuts. ••••••• .•..•• . ••••.•. . •• •.•.••••... ••• •. •.•• l<Xl!(e.)(4) 
Signs ..••••••••..•••••••••.••••.•••.••••.•.•••••••••••.••••...•..•• . J<Xl!(e )(I ) 
Training and Indoctrination....................................... IOCl!(eXS) 

Chou, Openings •••••••••••••••••••••••••••••••••••••••••• ······-···...... .23(a) (2► 
Circular Resaws ..........•......•.•............... ...........•............ . 21l(e) 
Clceular Saws ............••................................................ . 213(~ 

Arbon.. ••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••• 211( (ft 
Portable •.•.•.•••••••••••••••••••••.••••••••••••••••••••••••••••••••••• . 2iia(a (l► 

Clean AJ.r, Spray Flnlsbl.ng ••••••••••.••••••••••••••••••••••••••••••••••••••• 9t(c)(7)· 

c~~'iiecetvers •.......••••.•..•••..••..•.•..••••.....••••......... ••...•. 169 
Bulk 01:ygen Syste.mB ••• - ••••••••••••••••••••••••••••••••••••••••••••• IM b)(8){1) 
Compressed. Air....................................................... . b)-
Powder Coatings .• ·-················································· .107 )(~. (lit Powerod Platform.a ..•...•.......•........•......•..........•.........•• 66(e (7) 
Respirators .••.••••.•••••••••••••••••••••••••••••••••••••••••••••••••••. 13( f)(3) 
Solvents •...•....•••••••.••••.•••.•••.••••••••••••••••••••••••••..•••••. 107 r)(.,._ 
Sprl'y._ ••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. Of( (~ 
Spray Booths •..••••••••••••••.••••••••••••.•••••••••••••••••••••••••••• 107(b) ~ 
Spraying Open.tlons •••••••••••••••••.•••••••••••••••••••••••••••••••••. 107(g) ~ 

Cleaning Compounds.. ••••.•••.••••••••. •··•·•·······•····················· -~2(0illi 
Degreasing •..••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••. 262(f) 11 (ll) 
Manolacturer's Instructions.._ ••••••••••••••••••••••••••••••••••••••••• .262(1) 11 0) 

Cleaning Solvents: 
Spraying . ...................... ......................................... 107(g)(l5) 

Clear Zones: 
Bulk Oxygen Systems •••.•••••••••••••••••••••••••••••••••••••••••••••• lM(b)(lO) 
Industrial Plants...................................................... .106(e) (9) (iv) 
Liquefied Hydrogen Systems •••.••••••••••••••••••••••••••••••••••••••• 103(c)(li)(ll) 
Processing Plants........... ...... .. . .................................. .106(h) (8) (iv) 

c~~ ......... _ .. ·····~·········· ........ ..... ....................... .119(b) C6), .1eoo> c1) 
Derricks . . .. ..•• .... ..••••••.•••••••••.•••••••••••••.•••••.••••••••••.•. 181 )(Ii) 
F11ed Ladders .............. . ........................................... Z7(c 

Back . ..... . .......... . ..•.............•........................... . Z7(c (4) 
CllmlJlng Side •.••••••••••..•.•••••••••••.•••••••••••••••••••••••••. Z7(c (1) 
Orab Ban .••••••••••••••••••••.•. •••••••••••••••••••••••••••••••••. Z7(c (Ii) 
Hat.ch Coven .•••.••••••••••.•••.••.••••••••••••••••.••••••••••••••• Z7(c (7! 
Step.Across Distance •••.••••.........••••.•••••.••..•.•••••••.••.•. Z7(c (6 
With Cages or Baskets . ......................... , .................. . Z7(c)(8 
Without Cages or Wells .................................... , .......• Z7(c)(2) 

Manllfts ...... . .....•••.•••...•.•..•.•.•••••••...••.••••••••.••••••.•••• 68(bJ (11) 
Spraying Discharges ..•.•..•••..•..••.••..••.••.•••.•••••.••..•••••...•. 107( )(8) 
Sprinkler Systems.................. ................................... .lli&(e) 
Stain . .•••••••• • •• •••••••••••• •••••••••••••••••••••••••••••••••••••••••• 24(1) 
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BubJect term 8ecUon No. 

Clothing, Protective: (:,ee also Personal ProtecUve Equipment) ••••••••••••. 252Ce)(3) 
Asbestos •••••••••••••••••••••••.•••••.••••••••••••••••••••••••••••••••• 1001<d)(3l 
Electrical ••••• •••••••••••••••••••••••••• ~ ••••••••••••••••••••••••••••••. 137 

Ere------------------------------------------------------------------- .133 
Face ••• --------------- ------------- ----------------------------------· · .138 Footwear •••••••••••••••••••••••••••••• •• ••••••••••••••••••••••••••••••. 136 
Goggles.. ••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 133 

Bead------------------------------------------------------------------ .135 Helmets • ••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••• . 135 
Rubber ••••••••••••••••• •• ••• ••••••••••••••••••••••••••••••••••••••••••• 137 
Storage ••••••••••••••••••••••••••••••••••••••••••• •••••••••••••••••••••• 107(1)(4) 
Welders ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. 252(e)(3) 

Clutches..... . ..... ............... .................. ......... . ............. .217(b) (3)t ('7) 
Deftnltlon. ~ • • •. . • •• •• •• ••••••••••••• ••••• •••••••• ••••• •••••••• ••••••• .l80(1t){19J 
Power Transm.lssion Apparatus ................. ....•..............••. . 219(k) 

Coatings, Spray: Dual Component ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 107(m) 
Organic Peroxide ••••••••••••••••••••••••••••••••••••••••••••••••.••••• . 107(m) 
Powder ••.••••••••••••••••• , ••••••••••••••••••••••••••••••••••••••••••• • 107(1) 
Und~tings • •• 

0 
••••••••••••••••••••••••••••••••••••••••••••••••••• • J07(t) 

Coke oven emissions • ············•·····························•············ 1029 
(}()liars •......•..•••••••.••.•••••.••.•.••.••.••.•...••.•. •• ~ .•••••.•••...•.•• 219(l) 
Color Cod.es: Air Contaminants ...................................................... lM{g)(e) 

Danger..................... . ........... ................ ............... .144(a) (l)(ltl 
Effective Dates. ................. ....................... ............... .149 
l'inl Protection ••••••••••••••••••••••••••••••••••••• ·••••••••••••••••••• .144(&) (1)(1) 
Oas Vest Caolsters •••••••••• •••••••••••••••••••••••••••••••••••••••••• . lM(l)(G) 
~cal Ha&ards, Oolora •••••••••••••••••••••••••••••••••••••••••••••• • 144(a 

Black_ _________ ··········-·---------···----·······--···--·-····-·-· .1'6(a 
Blue •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 144(a 6 

Oreen .•.•.•.. --·-----~-·-···--------------···----·----------······ .144(a 4 Orange ••••••••••••••••••••••••• ••• ••••••••••••••••••••••••••••••••. 144(a l2 
Porple •••••••••••••••••••••••••••••••••••••••••••••••••• - ••••••••••• 144(a G 
Red •.... •..........•....•••....... •....•• ..••....•...••....•...... . 1441 1 
White ....•.....•.....••.•.•.. .••... ..•..•...... ...•....•...•• •...•. . 144 •im 
Yellow ••••••• ~.---·--·-···--··-~--·--·-···'····--·--·-··--········ .144 a 

Besplrators •• ------·········-····--------J·•········-·-·-········---··· .IM o St,eclftcattons . •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 144 ) . 
Standards Sourees. •••••••••••••••••••••••••••••••••••••••••••••••••••• .144lb), .lff 
Stop •••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••• , ••••••• 144 a)tl)(W) 

CombustlbJe Dusts
1 

True.ta Used.... . ........ ....................... ...... .178 c)(2)(v1.) 
Combostlble Llqulas: (see FJamrnabfe and Combastlble Llqolds) .......... 106 

Effective Dates ••••••••••••••••• ~ ••••••••••••••••••••••••••••••••••••••• 114 
8tandardsSources ............•.....•..•.••......•••..••..• ~--·-·---··· .115 

CombusUble M.atertaJs: . 
Welding .. ~. •·· ······-·························-····· · ······· ·········· .252(d)(2) 

Commercial Diving Operalions••········· •···· • ••• • ••• • ••• • • • • ••••• ••••• • • •••• • .44 I 
Commercial Stepladders, Type n ........................................... 25(c)(2)(W) 
Cornrnuolcable Dlseesee Rep,orttng: Labor Camps •••••••••••••••••••••••.••••••••••••••••••••••••••••. •••••• 142(1) 

Communications, Emergency: Type F Powered Platforms....... ........... . ........ ................... .66(c)(23) 
Typo T Powered Platforms... •..••.. ·····················•·············· .66(d)(7) 

Compressed Air, Cleaning . ................................................ . W(b) 
Compressed Alr Equipment: (see also Compressed Oas Equipment) 

Alr Receivers •.••.•.•••••••.•...••.••••••.•.•...•••••••••••••.•••••••••. 169 
Compressed Oas Cylinders: (see also Compressed Oases) •• , •••••.••.••••.•. 252(a~(2) 

Ace.tylene Cylinders •••••••••.•••••••••••.•••••••••••••••••••••••••••••. 166(c 
Alomlnu1n Cylluders .••••••.••...••••••.•••••••.•••••••••••.••••.••••• . 166(d (4) 
Approval......... ........... .......................................... .25'.?(a) (2) (l) 
Cnrgo 1'anks.. ••••.••.••••••••.••••.••.••.••••.••••••.••.•••••••••••••••. 168 
Definitions •••••••••.•••••.•••••••••••.•••.•.••..••••••••••••••••••••.•. 166(a 
InspecUon • .•••..•••••••••.••••••••.•••.•••.•••.•••••••••••.••••••••.••. 101 (a , .lM 

High Pressure •••..••.• ••••••• ••••.•.•••••••••. •••••••·•••··•••••·• .166(ft d 
Low Pressure ••.•. ••·· ···············•······ · ····-················ .166(c • ( ) 

Manifolding ••••••••••••••••••••.•••••••..••.••••••••••••..•.•.•••.••..•. 252(a (3) 
Markings •.•• _........... ....................................... ....... .252(a (2) (l) 
Operating procedores..- •.•••.••••••.••.•..•••••••••••••....•••••••••••• . 252(a (2)(v) 
Oxyg~n Manifolds ••.••.•••..•••.•.• · .••••.•••••••.•••••••••••.•.•••..•••. 252(a (3)(11), (ill) 
Port.able Tonks ••.•••••••.••••••••••••••..•••••••• .••••••.•••••••••••.•. 168 
Public Prol()ctlon... .•.•.• •••.• •••• •• . • •••••• .• • • ••••••••.••• •••••••• •• .101 (c), .252(a) (8) 
Sofoty Relief Volvcs •••••••.•••••••••••••••••••••••.••••••.••••.••••.••. 167, .168 
Standards Sources •.••.••.•• : •.••••••..••••••••••••••••••••••••.•••••••. 166(b)(l) (II), .170 
Storogo ••. •.••••...•.••••••••••••.•.••••••••••••••••••••••.••••.•••. •••. 107, . 168, .252(a) (2) (ll)-(lv) 

Compres.."C<l Gos Equipment: (see ~r~ Oas Cylinders) 
compressed oases: (see aLC>O Compr Oas Cylinders) • ••••••••••••••••• . 101 

Effective Dotes •.••••••••••••••• ••.••••••••• •••••••••••••••••••••.••••• . 114 
IIandllng ••.••..•••••••••••.•••• ··-·········· •••••••••• •• •.•••••••••••. 101 (b) 
Safety Relief Devlces·-······ ••••••••••••••••••••••••••••••••••••••••••• 101 (c), .lij7, .USS 

St.an.dairds Soorc:eis-___ --· _ •• ________ • -----· ----------· .... -----·----. .... .118 
Storage ••.••.•••.•••.•••••••.••.•..• ·-········ ······· ············•····· .lOl(b) 
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Sub)ectt«m 

Con doctors: 
Crane1 .••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 170(R) (l)OT), (6) 

Confined Spaces. Woldlog_ ••• _ ••••••• -·-··············-·············· .262(0)(4), (e)(4) 
BtiryUlam. ••••• •• • •••••••••••••••••••••••••••••••••••••••••••••••••••• .262(') (8) 
Cadmium .••••••••••••••• ·············-···-··-················· .262(0 (9) (ll) 
Electrode Removal •••••••••••••••••••••• --·························· .262(e)(4)(v) 
Fluorine ComPoUDds •••••••••••••••••••• _ •••••••••••••••••••••••••••• 262(0(6) 
Oas Cylinder Shutotl.-•• ············-····-····-·--·-·-······· .262(e)(4)(vt) 
Lead •••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••• 262(0 (7) O), Oil) 
Lifelines •••••••••••••••••••••••••••••••••••••••••• -·.................. .262ie) ( 4)(1 v) 
Mercury ••••••••••••••••••• --········---·····-···········-····· .262 0(10) 
VenUtaUon. ·····································--················ .262 e)(4)(ll). (0(4) 
Warning Signs •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 262(e)(4)(vll) 
Zinc ••••••••••••••• ···-·-·····-·········-·-····--··········-···· .262(0(6) (l) Containers: (see abo Tank Storage. Portable) 
Ammonium Nitrate.········-····-···-·········-·-·············· .109(1)(3) 
BuUt OE}'leD System.s •••• -··············-··························· .lot(bii4i, (6) 

Oaseous ••.••••••••••••••••••••••• ·-····························· .lotib 4 (W) 
Llqu!d. •••••••••••••••••• ---..-··········--···················· .lot b 4 (11) 

J~b-:LtqUlds~·nuini:::::::::::::::::::::::-····::::::::::: :~:c8C2)0ll)(c) 
Oaseom Hydrogen r,:pt.em• --·····-·--·--·······--··-········----· .103(b)(l)(I) 
Ouardlng. •••••••••••••••••••••••••• -·-···········-················ .212(a)(4) 
Incidental Siorage . ..........•. ·····-........ ........... ....... .. ..... .106(e) (2) (U) 
Indoor •.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 106(d)(6)(ll) 
Industrial Plants •• ························-·························· .106(e) (2) (ll) 
Liquefied Hydrogen Systems ••••••••••••••••••••••••••••••••••••••••••• 103(c)(l)(I) 
Llquefted Petroleom Oases ......................................... .-.. . 110 
Spraying............................................................... .107 (e) (3), (I) 
Welding~ Oas •••••••••.••••••••••• ·-··················--············ .262(a)(2) 

Containers, 1,lquefled Pevoleom Oues.. •••••••••••••••••••••••••••••••••••• no 
Accessories •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 110 (b)(7); (c)(6); 

(d)(I), (8); (e)(6) 
Awaiting UN or ~!HW ····-····---·····-········--··············-- .llO(f) 
Capacli,, ••• -··············-···························--········· ••••• 110 (d) (6), (e) (10), 

(h)(6) 
Charging Plant.a ••••••••••••••••••••••••••••••••••••••••••••••• ····-·.. .1 lO(d) (13) 
Construction .••••••••••••••••••••• ····-····--······............... .llO(b) (3) 
Cyllnder Systems. •••••••••••••••••••••••••••••••••••••••••••••••••••••• tlO(c 

Acc8950rl-. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• tlO(c (6) 
Indoor •....... : .•..•......... ·-···................................. .llO(c (6) 
Markings ......•...............•.•....•............•...•........... . llO(c ~2) 
Outdoor •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. llO(c 4) 
Valves ...........•...... •·-······································· .ltO(c 6) 

Filling Densltlee ............•.......................................... . 110(b)(12) 
Fire Protectfon ..............•..... - .................................. . 110(d)(14) 
Fittings. •••••••••••••••••••••• ~ •••••••••••••••••••••••••••••••••••••••• •1~/tlo\~>lb~~!\~, 
Hoses ••••••••••••••••••••• ~ ••••••••••••••••••••••••••••••••••••••••••••• 110(b)(9) 
Industrial Plants ••••• ·- •••••••••••••••••••••••••••••••• -············.. .llO(d) (12) 
Installation ••••.••••••••••••••••••••••••••.•••••••••••• ·- .•••••••••••••• 110 (e) (4), (b) (6) 
Lighting •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 110(d){16) 
Location_ •••••••••••••••••••••••••••••••••••••••••••••.•••••••••.••••••. 110 (b){6), (f)(S) 
Mnrklngs ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 110 (b)(S), (c)(2) 
Non•DOT Contalnen,... ••••••• •• ••••••••• ••••• ••• ••• • • • •••••••••••• •• .llO(d) 

Accessories ••••••••••••••••••••••••••••••••••.••••••••••••••••••••••• 110(d)(3) 
Capacity •••••••.••••••••••.•••••••••••••••••••••••••••••••••••••••• llO(d) (6! 
I nst.allation... •• • • • • •• • • • ••• • • • • • • . • • • • • • • • • • • • • •• . • . • • • • • • • • • • • •• • .llO(d) (7 
Pipes •••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. 110(d)(3 
Pressure, Design................................................... .110(d)(2) 
Relnstahatlon •• _... ••• • ••• •••••••••• ••• ••• •• ••• • • • • •••••• ••• •••••• .llO(d)(S) 
Safety Relief Devices ••••••.•••.•••••••••••••••••••••••••••• -.•••••. llO(d)(4) 
Valves............................................................. .l lO(d) (3) 

Original Testing •••••••••••••••••••••••••••••••••••••••••••••••••••••••• llO(b) (4) 
Painting ••.•.•••.•••••••••••••••••••••••••••••••••••••••.•••••••.••••••. 110(d){15) 

Piping ••.• •····-·······························-··················~··· .1~~>\~~slti><gt~• 
(h){O) 

Pressure Doslgn •••••••••••••••••••••••••••••••••••••••••••••••••••••••. 110 (d)(2)t (e)(3) 
Safety Relief Devices •••••••••••••••••••••••••••••••••••••••••••••••••• ·11~/m~l*~m• (7), 

Tubing •••• _···-· ••••••••••••••••••• ·-····........................... .110 (b) (8), (e) (6), 
(g)(lO) 

Valves ...••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••• 1~~\i~~),1)(6), 

Vapor•zers. •• • •. . . . .• • ••• • ••••••••••••• ••••••••• ••• .•••••• •••• ••• •••• •• .110 (b1 (11). (d)(l7), 
{8)(8) 

?,eldlng ••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 110(b)(4) 
Controllers: 

Cranes ••••••• ••.••••.••••••••••••••••••••••••••••••••••••••••••••••••••. 170(g)(3) 
Conveyors: 
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GENERAL INDUSTRY STANDARDS 
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SobJect term Section No. 

Dip Tanks............................ . ............ ............... . .... .108(c) (6) 
Elcrtrostatic Spraying •••••••••••••••••••••••••••••••••••••••••••••••••• 107(h) (7) 
Forging Mnchlnes ••.•••••••••••.••••••••••••••••••••••••••.••••••••••••• 218(j) (3) 
Sawmills .•.••••••.•••••••••••••••••••••••••••••••••••••••••••••••••.•••. 265(c) (18) 
Spray Booths •••..•••••••••••••••••••••••••••••••••••••• _. ............. .107 (b) (7) 

Cooperage Machinery . .. ......... . ......................... . . . . . . . . . . . . .214 

Corrosion Protection: 
Piping , 
Storage Tanlcs . 
Underground Tanks . 

Cotton dust. . .... . . ... . 
Cotton dust In cotton gins . 

Valves and Fittings . 

Counterbalance .... . ................................ . . . ........... . .... . 

.106(c)(5) 

.106(b)(l )(vi) 

.106(b)(3)(!1i) 

.1043 

.1046 

.217(b)(9) 

Counterweights: Cranes. . .. . .......... ...•............•...•................ .......... . • .180(1) ('2) 
Coupler Scaffolds: (see also Tube and Cooi>I• Scaffolds) .................. .28(c) 
Coupler Scaffolds. Mobile: ~ a1IIO Tube and Coopl« Scaffolds. Mobile) ..• 29(d) 
Covers, Openings: 

Working snnnces •••••••••••••••••••••••••••••••••••••••••••••••••••••• -~~)~i)~l:?!l~s. 
(S)(ll), (9) • 

Crar.es! Crawler •••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••. 180 
lJefmltlons ....•••••.•••..••..•••••••.••..••••.•.•.•.•.•..••...•••.••••• t79(a) 
Effective Uates ••••••••••••• ····-······ ••••.•• •• • •••••••• •••••.•••• •• • .179(b) (2), .180(b) (2),.182 
Gantry .•.•......••..•••••.•••.•••••.••••.••••.•••••••••..•....•••.••••• 179 
LocomoUve_ ................................•.........................• 180 
Overhead •••••••••• ~ •••••••••••••••••••••••••••••••••••••••••••••••••••• 179 
Pulp and Paper Mllls.. ••••••••••••• ·-··•················-············· .26l(c)(8) 
Standards Sources ••••••••••••••••••••••••••••••••••••••••••••••••••••• 183 
Truck ••••••••••••••••••••• ~ •••••••••••••••••••••••••••••••••••••••••••. 190 

Crawler Cranes: (see also Crawler....L ~moU"" and Track Cmnes) ........ .180 
Crawler, Locomotive and Track \.,TaDea-···--······················~····· .180 

(!abs. ••••••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••••••• 180(i)~ 
DefinlUons .•••.•.•.••..•••••.••••••..•.•••.•••.••••......•.•••.•.•.•••• 180(a) 
Effective Dates ..................................•...........•....•.•.. . 180(b)(2), .182 
Electric Power Linea. ••••••••••••••••••••••••••••••••••••••••••••••••• • 180<J) 
Fire EsUngulsbera.. •.••••••.••.•••..•••.•.•.•••••••••.•••.•..•.••••••••• 180(1)(6) 
lnsJ)l!lCUons ••.•••.•••••••••••••••••.••••.••.•••.•••••••••..••••.•••••••• 180(d) 

Frequent ••...•...•.••...... ~ .............•..............•........•. 180(d)(S) 
Idle (]rregolar) •••••••.••••••••••...••••••••.••••.•••...••..••••..•. 180(d)(IS) 
Inltlal .•••..••.••.•••.•••••••••.•••••••••••••.•••.••.•..••..••••..• • 180(d)(l) 
Perlodlc .••...••.....••.•...•.................•..............•....•. 180(d)(4) 
Records .••••.....•.....•.......•..•.••.•....••..... •········-···· .180{d)(6) 
Ropee ......•....• ------·····-····································· .180(g) 

1'c:,a.d Hand11t11------------------------------------------------------- .tS()(b) 
Load Ratings... •••••••••••••••••••••••••••••••••••••••••••••• - •••••• : •. 180(c) 
MaJntenance----------------------------------------------------------- .180(0 
Re1ueUng ..•.....•...•...•....•... -·•···········-······················ ··180(l)(t) 
Rope lnspeeUon .•••••• ------------------------------------------------ .180(,g) 
StaodardsSoun:es---------------------------------------------------- .18S 
~inglng Locomou ................. ·-··················••-,•············ .180(i)(6) 
Testlng .... ~·····-····-·····-····-··-···············-····•············· .180(e) 

Crawllnit Boards--•..•••.•••••••••• _ •••.••.•••..••.•••••.•.••••••••••.••• .28{t) 
Con!'tnK"tlon ••••••••••••••••••••••••••••••••• -••······················ .28{t)(1) 
Llfellnes ••••••••••••••••• _ ••••••••••••••• -•···························· .28(t)(2) 

Crosscut Table BeWL..-·•························-························ .21a(d) 
Cup Wheels.. ••••••••• ••·································-········-········· ~(c)(2) 

Flaring.Cup, Type 11-·······················-························ .24l(b)(8) 
Stralght,.Cup, Type 6 •••••••••••••••••••••••••••••••••••••••••••••••••• .241(b)(9) 
Straight, Type 1 ..........•.........................•..•............•.. .241(b)(10) 

CUrtng Apparatus: (see Drying, CmlDg and P• m .A.,,,...tus) 
Cutting: (see also Welding) •••••••••••••••••••••••••••••••••••••••••••••••• .262 

Containers. •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .2112(d)(8) 
De6n1Uons ............•...........•....................•.•.....•....•• .2111 
StandardsSowcee.----------------------------------------.................... .253 
Ventilation ••••••• ~ ••••••••••••••••••••••••••••••••••••••••••••. •••••••• 26i(I) m• (I) 

CU1Ung•Off Macblnes... ......•......••......•...••. -······················· .211S(bl(, 
Cutoff CoupUnp •••••••• -•················································ .219(k (1 Cutoff Saws, Swing .......•...............••..........•.......•.•.••....... .213(g 
Cylinders. Welding Ou.. •.••.•••.•••••••.••••••••••••••••••.• ••····-······ .262(a!(I 

Manlfoldln:Jr::::-····················································• .2112(a (8 · 
Operating ocedures... .•..••••.••••.••.•.....•.•••••.•••..••.•.••••..• .2112(8 ~2 (T) . 
Storage ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 262(a 2 Ol)-GT) 

Cylindrical Orlnde:rs...-•••••••••••••••••••••••••••••••••• ~················ .216(b t 
Danger: CotorCodes ••••••••••• --·--·---·-·-······-··-···········- .144(a)(l)(U) Sign.~.................................................................. .ltll(c) (1), (d) (2) 
Dates, Effective: (see Effective Dat.esl 
DBCP ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1044 
Dead Man Controls.... •••••••••••••••• ~ ••••••••••••••••••••••••••••••••••••• .243(a)(2) 

419 
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Slab)ect term Beedoo No. 

Decorations: E,ae95.. ________________________________________________________________ .17()) 

. E:r.-ploslTes.. ..........•...••..••.........•...........•.•.•••..•••....... S/(1) 
Decorators' Scaffolds: (aee al8o Plastenn' Scdolda) •••...•..••••• - .•..•.. .28(0) 
Dep-easlng: 

Cleanln, Compounds... ••••••••••••••••••••••••••••••••••••••••••••••• .262(1)(11)(11) 
0l)e,D. 8-u:rfac:e Tanlts.-----------------····-··········-··············· .M(d)(&), 02) 

Dtnfcb: 
~:~::~~:::::::::::::::::::::::::::::::::::::::::::::::~::::::: :1:IL~~~ 
Deftnfttons ..................................................................... 181(a) 
EffectlTe Dat•························································ .181(b)C?), .la 
Electric Power Linea ••••••••••••••••••••••••••••••••••••••••••••••••••• 1810) (&) 
Fire EEtlngulshera. ••••••••••••••••••••••••••••••••••••••••••••••••••••• 1810)(3) 
Ouards •••••• ~························································· .1810)(1) Books ••••••••.••.....••••.•..•.••..•••.•••.•.•••••••••..•••••.••.•••.•• 1810)(2) 
Inspections ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. 18l(d) 

Frequent.......................................................... .181 (d) (2) 
Idle ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. 18l(d)(4) 
Perlodlo ••••••••••••••••••••••••••••••••••••••••••••••••••••••• ,... .lRl (d) (3) 
Ropes •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 18l(R) 

Load Bandllng •••••••••••••••••••••••• ,-••••••••••••••••••••••.••••••••. 181(1) 
Load Ratings ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. 18l(c) 
Maintenance •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. lRl(O 
Opera1 Ions............................................................. .181 (h) 
Refueling ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. 1810)(4) 
Repairs.. ....•..•.•.•...............•.....•.•.•........•.•...•.•.•..•..• . 181(1)(3) 
Rope Inspections. ••••••••••••••••••••••••••••••••••• ~·············.... .181 (g) 
Standards Sources..................................................... .188 
Testing ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. 18l(e) 

l ,2-dibromo-3-chloropropanc••··· •··· • • •· • • •. •···· • • • • • •·· • • • •· • • • •· • •· • •• ••• ••• . l 044 
l,J'•Dlchlorobemldlne (and Its salts) ......... ················•·•··········· .1007 

Area requirements ••••••••••••••• : ••••••••••••••••••••••••••••••••••••• . l007(c) 
Cl.oded system operaUon. .••••••••••••••••••••••••••••••••••••••••• 1007(c)(2) 
I,olated systems ••••••••••••••••••••••••••••••••••••••••••••••••••• . 1007(cXl) 
Laboratory activities •••••••••••••••••••••••••••••••••••••••••••••• . l007(c)(6) 
Maintenance and decontamination ootivitiee ••••••••••••••••••••••• .l007(c)(S) 
Open.vessel system operat.lons ••••••••••••••••••••••••••••••••••••• . 1007(c)(3) 
Transfer from a closed operation ••••••••••••••••••••••••••••••••••• .l007(c)(4) 

DeftnlUons_... ..•.•• ••••.•••••.. .•.•..•••••••. .• • •.••••• .•••••• •• • • ••• .1007(b) 
Medical surveltlanoe ••••••••••••••••••••••••••••••••••••••••••••••••••• . 1007(g) 

EnminaUons ..•..•••.•................•......•.... ···•··..... ..• . . . l 007(g)( l) 
ReC-'Ol'ds •.•• ••••.••.••••.••••••••••••...••• ··~····....... •• ••• ••• • • .1007(g)(2) 

Regulated area requirements. •••••••••••••••••••••••••••••••••••••••••• . 1007(d) 
Cont.amfnaUon control. •••••••••••••••••••••••••••••••••••••••••••• . 1007(d)(4) 
Emef'lt9neles.......... •••••• ••••••••••••••• •• •• • • • ••• •••• •••• •• • • •• . l 007(d)(2) 
Employee tdentlftcatlon ••••••••••••••••••••••••••••••••••••••••••• . l007(d)( l) 
Hygiene lactlitles and practices •..•..•.•.....•••....•.............. .l007(d)(3) 

Repol"t:I................................................................ 1007(0 
Incidents •••••••••••••••• :......................................... . l 007(f)(2) 
Operations........................................................ 1007(0( I> 

Scope and application. ••••••••••••••••••••••••••••••••••••••••••••••••• . 1007(a) 
Signs, Information, and training ••••••••••••••••••••••••••••••••••••••• .l007(e) 

Container contents ldenUftcatlon.. •••••••••••••••••••••••••••••••• 1007(e)(2) 
Lettering.......................................................... 1007(e)(3) 
Prohibited statements •••••••••••••••••.••••••••••••••••••••••••••• 1007(e)(4) 
Signs ••••.• : ••••••••••••••••••••••••••••••••••••••••••••••••••••••• . 1007~e)( l) 
Traloing and Indoctrination....................................... 1007 e)(S) 

Dies •••..............•..••••.•••.••••••••••••••.•••.•••••••..•••••••••••..•. 217ldl 
Chanltlng ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ; .218 h)m 
Effective Dates ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 217 d) 1) 
FasutoJng ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 217(d) 
Gulde Post Hazards •.•...•.......•..........•......................... . 217(d) 4 
Bandll!ijr •••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••• 217(d)(3), (8) 
Requirements •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 217(d)(l) 
Scrap· 

Electing •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 217(d)(2) 
lfandllng ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 217(dl(3) 

Selling •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 217!d (9) 
Stroke •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• _ •• 217 d (I 
Tonnage·---·--·····-··-----------------------·······-·-············--- .217 d)C Unl11zed Tooling ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 217 dli6 

]) Weight ••••••• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. 217(d e 
11'1981 PoweredTrucb ••••••••••••••••••••••••••••••••••••••••••••••••••••• 178(b l)-(1) 

Dlltee: 
Bulk 01ygen Systema •••••••••••••••••••••••••••••••••••••••••••••••••• tOf(b) (2)(T) 
Blonl«e Tanks .............•....•...•.... .: ..••......................... . 1oe(b){2)(1'il)~ Co) 

t-Dlmetbylamlnoazobenzeoe .. 4••··· .. •••• ................................ . 1015 
. t015(c) 
I0ISlcll.2) 
I015(c)(I) 

.10 l5(c)(6) 
t0l S(cXS) 
l01S(c)(3) 

Areai:equlrement.s ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Clolied system operation ••••••••••••••••••••••••••••••••••••••••••• Isolated systems __________________________________________________ _ 

Laboratory activities ••••••••••••••••••.•••••••••••••••••••• -••••••• 
Maintenance and decontamination actlvitlee ••••••••••••••••••••••• 
Opeo•vessel system ooeratlooa ••••••••••••••••••••••••••••••••••••• 

l 
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8objectterm 8ullonNo: 

Tran8ter from a eloeecl operation.... .. ... . .... .......... ........... .101S(c)(4) 

DeftnlUons •• ~--------------------······ ···· ········-···-·············· .tOt S(b) 
Medical stJ,n'ell~-----·•···········•···········•••········-········· .101S(g) 

BumloatiODa------------------------------------------------------ .lOlS(gXl) Records .....................•...•......•................•......... . l015(gX2) 
~.latecl area recaul.rtlulents.. •••••••••••••••••••••••••• -.................. .101S(d) 

Contamlredoo controL--····· ··-----·········· ··················· .1015(dX4) 
Ewgencles...... ... . ... .. .... .......... ... .. ... ... ........... .... .101S{d~2! 
Emplc,yee ld811tlflca,Uoo._ ........................................... . 1015 d t 
Hygiene fadllt!ee and practlcel •••••••••••••••••••••••••••••••••••• .101S d 3 

Be~ ........ ~...................................................... .101 S(O 
JIIC.ldents ••••••••••••••••••••••••••••••• --·--·-·--·-····--·--·-·-·· .1015(()(2) 
OperaUona.. ........................... ............................. . 1015(f)(t) 

Scope and ~on. ..... ............................................ . 101S(a) · 
SlgusdolnbpriiUon. and tralnlnr .................... :. .................. .101S(e) 

ntalner contmta ldeodflcatfoo . ........... .......... ............ .101S(e)(2) 
I..et.i.1111. - - - --- --- - - .. ---... ----·•· -----· .. •·--·--··· --·•·. - ---·· --.. • t 01 S<e)(3) Prohibited state!Dalt:s.................... ........... . .... ....... .. .101S(e)(4) 
~ ...................... ~ .......................................... --········ tOl S<eXl ) 
Tnlninr and lodoctrln.atlo•L.................. .................... 101S(e)(S) 

Dlnllll PactlUtes: (see also Laochroo1D9) 
J,atw Cam1J11---•·········· .......... ---····· ................................. 142(1) 

DlpTanu •••..•. ..•.....•••••.. .....•..••.... ...•••...••.....•. .......•.... 108 
A ppllcatlons.. •• .• • • • •••••••• •• •• • • • • • •• • •• • ••• •• • •• • • ••• •• • • • • • •• • • • • • .108(b) 
Bottom Drains ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 108{e!(3) 
ConstrueUon. ••••••• •••• •••• ••••• ••••••••••••••••••• ••••• ••••••••• •••• .108(c 
Conveyors............................................................. .108(c (6l 
Covers...... ............. . ...................... .......... . ........... .108(g (6) 
Def\nlttons.. ••• •••••••••••••••••• •• ••• •••• •••••••• •••••• •• • • • ••••• •• •• .108(a 
Effective Dates •••••••••••.••••••••••••••• ••••••••••••••• •••••••••••••• • 114 
Elootrtcal lgnlUon Sources . ............................................ . 108(e) 
Electrostatic Apparatus ••••••••••••••••••••.•• •••••••••• ~..... . ....... .108(b)(3) 
Fin1 E:tUnguishors • •••••••••••••••••••••••••••••.•••.••••••.••••.•••••• • 108{g) 
~L{e Protection ••••••••••••••••.••••••••• .•••••• ••••••••.•.•••• •••. ••••• 108(c)(5), (g), (b)(l)(v) 

Flow Coating............ ................. ............................. .108(b) (2) 
Jlardenlng •••.••••••••••••••.•••..••••••••••..••••••.••••••••••••.•.•••. 108(b)(1) 
Beating •••••••.•••••••••••••••••••.•••••.••.•.••••••.••••••..••••••••••. 108(c)(7) 
Ignition Sources...................................... ................. .108(0) 
lnspeeUons ••••• ·············~·· ···· •• ••••..• •• ••••••• •• • • • ••• • • • .• •• • • .108(0(3) 
Liquid Storage •.••. ..•...•...••......•.......•..•..................•. •• 108(c1) 
Maintenance ••.••••••••••••.••••••••••••••••••••••••••••.••••••• •••••••. 108(0 
Overflow Plpes •••••••••••••••••••••.••••••....•••.••.••••••••••..•••••• 108(e)(2) 
Salv9«eTanks. ..•••.•.•.....•..•....•.•.........•..••...•........ ...... 108(e)(4) 
Sprtoltlers.. •••••• •••••••••• ••• • ••• ••• ••••••• •••.••• •• •• • • • .•• • . . • • •• •• .108(c)(5) 
Standards Sources ........ .......................... .................... 115 
Tempering •••••••••••••••••••••••••••••• •••.••.•••.•••••• ••••••••••••••• 108(h)(1) 
Ventlladon •••••.••.••••.••••••••••.•• • ;.. •••.•.•• .• • • •• • • . • •• • ••. . • ••• .108(b) 
Warning Signs ••••.••••••••.•••••••••••.•..••••••••••••••• •••••••.••• ••• 108(8 (4) 
Wnste Cans •••• .••.•••••.•••••••••.••••••••.••••••••••••.•••••••••••••• • 108( (2) 

Directional Signs ••.••••••••••••••••••.•••••••••• ••••• ~.................... .H5(d)(7) 
Disk Guards •••••.••••.•••.•• ••••.••.•• •••••••.••••.•••••.•••••..•••••••.•. 210(n)(l) 
Dlsposnl Systems: (see Waste Disposal Systems) 
Distances From Hazards: Ammonium Nitrate •••••••••••..••••••••••• •..••.••.••..•••..... < •••••• 109(1)(5) 

Bulk Oxygen Systems •••••••••.••••••.•••••••• .•.••• .•...•........••... 104(b)(3) 
Dip Tonks •••••.••••••••••••• , ••••• •••••••••••••••••••••••••.••...•••••• 108(e) 
Electrostatic Spraying •••••••••••••••••.•...•••••.•••••••.••••••.•..•.•. 107(h)(6) 
Explosives Storage ...................................................... . 109(c) 
J 1tni tlon Sources. Separation •• •..• : ...... • • . • • • . • • • • • • • • • • • . . • . . . • • • • • • . 107( c)(2) 
Sprny Booths Separations •........••••.••..•..••••••.••.•...••..•••..•. 107(b)(8) 

Dlstillcrics: (sec aiso Refineries, Chemical Plants nnd DlsUllc11cs) ••••.••.•. 100(1) 

Dlst.rlbutlon Plates: Spray Booths ••.•••••..•.•.••.••.•••.•.••••••..•••.••••••..•.....•••.... 107(}?)(4) 
Dockbo~rds •••••••.••.••••••••••••••.••••.••.•••.•..•.•••••••••.•.••.•.••••. 30(a) 
Do Not St.art Signs •••.•.••••• ••......••.••••••. . .••••.•••.• ••••.•••.•..... . 145(0(6) 
DraJ Saws ••••.•••••••••••••••••.••••••.. •••.•.••..•••••.••••.•.•.••••..••.• 213(r) 

Drainage: Bulk Plants .•.••••••••••.••••.•••••••••••••..•••.••••.•••.•...•••.••.•. 106(0(7) 
Industrial Plants •••.•••••••••.•..•••••.••.••..•..•••.••..••...••..••• • . 100(e)(3)(111) 
Labor Camps ••.••••..••••..••. •••.......•.••.••••••••.•••..••...•..••.. 142(a) · 
1\il}t.erlnls H nndling •..•••••.•••••••••••••••••••••••••••••.••.•••••••..•• 176(d) 
l'rO<'esslng Plants •••••••••.••••••.••..•••••••.••.•••••••.•••.••••••.••.. 106(11)(3)(11) 
Service Stations •••••••••••• •••••••••.••..••••••••••••••••• ••••••.••••.. 106(g)(7) 
Storage Tanks •.•..••.••.••...••.••..•••••.••••••••.•••.••••...••....... 100(b)(2)(v1l)(o) 

Drains: Air n .-ceivcrs •••.••.••.••••••.•••••.•...••..••.•••••••••.•.•.•••.••.•••. 169(b)(2) 
Dip T onks ••••.••..•••••••••..•..••••.•.•••••••••••••••.•• •••••..••.•.. 108(c)(3) 

Dressl11g Rooms, Pel'sonneL ••••.•••••••.•••••••••.••.•.••.••••.••.. . •...••. Hl(e) 
Drips, Condensed Oas ••...•.••••...•...•••••..•••••••••••••••••••..•.•...•. llO(d)(U) 
Drives-Dclt, Rope and C hain •••..••.•••••••.•.•.•.•.••.•••••••..•••.•.••. 219(0), (g), (o)(3) 

}!ell Tlg.1hteners .•.•••••••.•• • • .• • • • • · ••••• • •• •• • · •• •• • ·• • • · ·• • •• · • • • · · · .2l!l(el(Gi 
Cone•Pulley Belts • • ••••.••.••••••••••••••••.•••.•••••.•.••••••••••.•.•. 219(e (6 
Hort zontal Belts nnd Ropes............................ ................ .219(e (1 (l) 
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Subject term Section No. 

Inclined Delu ••••••.••••.••••••••••••.••••••••••••••••••••••••••••••••• 219(e)(3! 
Overhc11d Jlolir.ontal Belts.. •••••••••••••••••••.• •••••••.•••••••••.•..••• 219(e){2 
Vr1tlcal Belts .••••••••••••••••••.•.••••.••••••••••••••.•••••••••••.... . 210(e (3 , (4) 

Drums.......................................... . . ......................... .212(0! (4 
Dry Chcmlral F.xUngufshera. ••••••••••••••••••••••••••••••••• H••········· .160 

Alonns and I n d icators •• ••.•• : ••••..•••••••••••••••••••••.••••.•••••..•• 160(bI 
DcsiJn •.•...••..•••• ••••••••.••••••••••••••••••••.••••••.••••••••.•.•••. 160(0 (l) 
DI p T anks .•.•.••••••••••.••.•••••.•••••.•.•••.•.••••••.•.•••••••.•.•.• . 108(g (6) 
E ffective Dates ..•.••.•••..•.•••.•...•.•.•.•.•. • .••• . ••..• •.•••••...••. . 166 
Inspection .............•.....••.•.••••••.•.•••.•..••.•••.•••.•.•..•..... lOO(ci(l) 
Mwn tenan ('e .....•.•.••.•••••••••••••.•••.••••••••••••••••••••••• ••••••. 160(c (2) 
Sofety Requirements •••••••••.••••••••.••.•.. ••••• ••••••••••..•.••••••. ltiO(a (2) 
Stondards Sources ••••.••.••.•..•••••..••• ••••• .••.•..•.•.. • .••.•• ••..•. 166(:i) 
Test ing ............•••.....•.....••..••..• ••.....•...•.....•...•.•...... 160(c)(l ) 

D rying: 
Spraying OpcraUorui ••••••.•••••••••••••••••.••••••••••••...• _ ••••••.•.. 107(d )(12) 

Drying, C1u lng. ond Fusion App:u-ntus •••••••.•.••••..•.•••...••.••.•••.... 107(J) 
A,)Jnccnt System .•.•.••••..••.••••••••.•••• •••.••••••••••••••• _ .••.•••• 107(J)(3) 
Allf'I nalo Use: 

Permitted •.....••••••.•.•••••••.•••••••••••••••••••• _ •.•••••.•••.•. 107(1) (l) 
l'roh lblted •..••.•••••.••••••.•.••••••••••.•••• .•••••••••.•• ....••••. 107())(2) 

Conformance ...•...•.•••••...••.•.••••..•.•.••.••.•••••••.••..•.•...•.. 107(1) (1) 
llrollng System......................................... . ........ ...... .107H) (2! 
J>owdf'r CoalinRs ••••••••••••••••••••••••••••••••••••••••••••••••••••.•• 107( )(3 
Sproylng Rooms .•••..••••••••••.•••.••.•••.••••••.• ••••••••••.•••..•••• 107())(2 

Duo! Compone1h. CoaUugs ••••••••.••••••• • • • • • •··· •·· ···· • •••• ••••••••• • • . l07(ml 
A pplkatio1'..... •• . • • • • •• ••••••• ..•••• . •• •• • •• • • • . • • . ••••. • ••••••••. ••• .107(m 
Conrormonce •••.••••••••••••••••••.•••••.••• ••••••••••••••••.•••••••••• 107 n1 (1 
81noklng ••••••...••.••••••• . ••••..••••••••.•••••••••••••.••••••••••••••• 107~m (2~ 

Dt.18~~~;_!:;t:·········································· ................... 107(m 

A braslvo BlosUng... .... ••••.••..•••••.••• ••• • . •• • • •• •• • •. • •••••. • •• • • • ,M(a)(2) 
A,hestos •..•.••••...••••••••••••.••• · ••••••••.•••••••••••••••••••••••.•• 19, 1001 
E 111p loyN Jt:xposnre • •.••••• ••••••••••.•• •••.•..••• ••.•.••••• •••••••.•• .t()()()(al 

sifecdnDater. 
Abrasl•eWbeels--·······-··-·······-•4····---·----------------········ .220 Accident. Prevention 81cm and Tap . •• . . . ...••.•••••••••..•.•••••. ••••. le 
Acet.Jleoe •• ----··-------•-----·---------·· - · ··· --·- ------· - -----·---··· .1lf 
.A.1r Cont,a,mlnant. .. ---·· -····--------···· ---·-----····--·----·--------· .18 Aohydrou1 Aroou,nlA ... ...... . . ........ . ... ........................... . lM 
Aabeei.os...... ............ .......... . . ............... ..... . ............ IOOl<b)( ll,(2) 
Blut.lng Agents .. . •.... .•....... . ...••..•... . .......••.......•......... • llt 
Clothing, Prot.ecU•e . .••. . . •...•. . . . . •. •... . •......•.... .... ••. . ...•. . •• 138 
Color Codee .... . ..... ... .................... . . . ................................. ___ •• • le 
Combu9tlble Uquld, .. _ ____________ . ............................ .... ......... . llt 
Comp. d 01111 .•••• • • • •••••••• •••••••••••••••••••••••••••••• • • •••• ,114 
CooperageMacbJDel"J' ..... . . ~-----------·· · ·-----.. --..... ............. .. .... .. . ....... 2'JO 
Crawler, LocomoU•e, and Truck Cranes ••••••••••••••••••••••••••••••• l~m• .18t 
~rrlcb ... ................ . . .... . . ....................... ......... ..... 181 b ,.J8t 
Dies •••••••••••••••••••••••••• •••• • • • • • •••••••••••• • • •••••• • ••••••• •••• . 217 
Di p Taub • ••••••••..•••••••••••••••••••••••• •••••••• ••••••••••••••••• • 114 
En•lronmon&al Controls. ••.••••••••••••••••••••••••••••••••••••••••••• • !JII, .141 
E xploel•es.. •••• ••••••••••••••••••• ••••••••• ••••••••••• • ••••• • • •••• • • • • • • 114 
l'edenl 8tAndards ••••••••••••••••••••••••••••• ••••••••••••••••••••••••• 17 
J'l re Protection • •••••••••••••••••••••••••••••••••••••••••••••••••••••••• lU 
Flammable Llquld:s • • •••••••••••• • • •••••••••••••••• • •••• •••••••••• • •••• 114 
Forgtng . . ......... - ................................ . .. .. ... .. .. ...... ........ ................ ... . 221 
Ou.ardlns Mac.bin__,. ...... . . . . ... . ....... . .... .. . ...... .. .. . . ....... ______ .............. .. ~ 
Hand-Held Equlrf.'f:.ent .... . . .... . ........ . ....... . . . ... ... . ... . .... . .. . :.1116 
BasardoosMate ......... .................. ------------------· ------------.... - ..... 114 Rydf<Jil'eD . .. __ .... .. ................ ........ .. ....... ..... . ......... ....... ... ...... .... ________ • .tlt 
Indoor Stonce •• ·········-·· ······· · ····· · · · · · · · ········· · · · · · · · · · · ··· .182 Ionldfll R.adlaUon ................................. .......... . .. ... .................. ......... .. 98 
Labor C&lups. •• •••••• •••••• • • •• • • • • ••• • • •••• •• •••••••••• • • •••••••••••• • 1C(d)(7)t .l4it0tt 
Llqoefted Pet.toleum GUIie •.••....• . . . • . .•.•. ••.•••.... .... . ••........ ,l10(b)(1~1(l), <JXI); ,llt 
Machinery ••.••...•.••••••••••••••••••••••••••••••• ••••••••••••••••••••• 221 
Machinery O uard1 DC. • •. . . . . . . . . . . . . . . . . . • • . . • . . . ••. . . . . . . . . . . . . . . . . . • .220 
Ma~rlals Handling............... . . ................... . ... .... ........ .la 
Mechanical Power Fr s su Id ........... .................................. .217(a) (1)-(1>. _.. 
Mechanical Powv Traosmls:slon Apparatus. . .......................... .221 
MIils and Calenders ••••••••••••••••••••••••••••••••••••••••••••••••••• • 218(a)(J), c:a,;. .m 
NaUonal Kleokfcal Code •••••••••••••••••••••••••••••••••••••••••••••• , IOI, 
Nitrous Oxide ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • lit 
Noise Exposure ........•. . • . •. • . .....•...... . .•. • . . .... ...... .... . •.•.•. 91t 
Nonlonldn1 Radiation •...... •. .••.. . . ......•. . . ..••••.••..••....••.••. 98 
N oowat.er Disposal Systems ••••••••••••••••••••••••••••••••••••••••••• • 141 
OccupaUonal llealtb • • ••••..••••.••••••••••••••••••••••••••••••••••••• • 98 
O•erboad and Oautry Cranes . . ........... . . . . .............. .....•.... . 179(b)(Z), .ID 
0 1ygen _____ ___ ___ .................. ...... ......... . ...................... ... ... ... ... . ...... _ ... . . ..... . llt 
P or.10nal ProtecU•e Equlpmeo& • • •••• • ••••••••••••••••••• ••••••••• •••• • 188 
Physical Hazards )farlrlnp ...•......••. • • •.......•.....•....••••••..•• . 1• 
l 'owered Indwtrlal Truoka . •.. . ... .....•..••. . .... .... ..... . .•......... 183 
Powered Tools, Rand and Portable.. • ••••••••• •••••••• •••••• •••••••••••• :Ma 
Pulp and Paper Mills •••••••••••••••••••••••••••••••••••••••••••• •••••• • 281(n) 
Pulpwood LOJllnc •••••••••••••••• •••••••••••••••••••••••••••••••••••• . 28e(t1 



GENERAL INDUSTRY STANDARDS 
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Bab)eot term Seotloo No. 

Safety Color Codes . •........... ... ....... .... . . ............•. •. . •....•. 149 
SanltaUon ••••••••••••••••••••••••. •••••••••••••••••••••••••••••••••••• • l-t9 
Sawmills. . . •. • • • •• •• •• • • ••. . • • • ••• • .•• • • . . .• • •• • • •••• •• •• • . . . . • • • •• ••• .268()) 
Signs and Tags .••••••••••• . •••••••••••..•.••••••. •••••••••..•.••••••.• .149 
Spray'Finlshfog . ..•.••••... • ••••.•••.••.•.•••••••.••.•••. - .••••••••••. llt 
Standplpo and Hose Systems ••••. •• . •••.••••. •••.•. . .•••••..•.•••.••.•. te6 
Ventilation. •• •• • •• •• ••• •• • • ••• • ••• • • • • • ••• • •• • • ••• • ••• • • • • •• •• • • • • • • •• .98 
Woodworldng.. •• •••••••••••••••••••••••••••••••••• •••• • • •••• • • • ••• ••••• :JfJlfJ 

Egr~ Means: (SOE' abO Elits) 
Aooess to E:d ts ......... ............................. ............ ....... 37(1) ,(g) ,6) , (I) 
Alarms, Fire- •• ••••••••••••••••••••••• ••••••••• ••••••• ••••••••••• ••••• ZT(n) 
Application. ••••••••••••• •••• ••••••••••••••••••••• ••••••••••••••••••••• .38(a) 
AutomaUc Sprinkler Systems •• - •• •••••••••••••••••••••••••••••••••••• . 37(m) 
DefiniUons • ••••••.•• ••••••••••••••••••••••••••••••••••••••••••• ••• ••• • . 3& 
Dlschargo From EJCits. ··-· •••••••• •• ••••••••• •••••••••••••• ••••••••• .37(h) 
Eleya.Uon Change.'1 ••• - •• - · . ..... . . . ........ ....... . . . . ..... . . . ....... Jf10) 
Effll)foyee Capaclt Y ···-·· •• • •• •• • • • ••• • • ••••• ••• •• ••••••• • • •• • •• • •• •• • .36(c) 
Exit Arrangements. ...... .............. ....... . ..... . . ........ . ... . . .. .37(e) 
Exit Capacity • •••••••••••••••••••••••••••••••••••••••••••••••••••••••• :sric), (d> 
Exit Components ••••••••••••••• ••••••••• ••••• ••••••••••••••••••••••••• . 37 a) 
Exit Markings ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• . 37 ~ 
Exit Wldt.h ••••••••••••••••• •••••••••••••••••••••••••••••••••••••••••••• 37(c' 
Exterior Exit Access . . .....•... . . ... .... •··· ·-·· ··· · ············· ···· · :st(g 
Fire Detection SysteD'l.11. ...... . ... . . . ... ........ . •••••••••••••••••••••• .37(n) 
Furnishings and Decorations •• • •••••••••••••••••••••••••••••••••••••• • .37(1) 
Oeneral Requlrements .... ... · -·· · · · · · · ····· ··· · · ······ ···· ··· ······ ·· .36 
Hoadroom •••• •••• •• •••••••••• ••••••••••••• •••••••••••••••••••••••••••• • 37(t) 
Llghtin; •.••••••••••••••••• •••••••••• •••••••• •••• ••• •••••••••• ••••• · ••• .361)(6) 
Malnt.enance_ .••••••••••• •••••••••• ••••••••••••••••••••• •••••••••••••• Z1 ) 
Occupant Load . . . ••••... .•••..•.•. • . • . • . .••.• ••. •. • ....•.••.. • ••••••.• . 37 d) 
Paints • ••••••••• •••••••••••• •••••••••••••••••••• ••••• •••••••••••••••••• . 37 o) 
Protective Encl~ ••••••••••••••••••• •••••••••••••.•••••••••••••••••. 37(b) 
Sprinklers.. . . ........... . . . . . ..... ........ . . ..... . . . . .... . . . . ......... .37(d) (2), (m} 
Standard~ Sources ••••••••• •••• •• ••• •••••••••••••••••••••••• •••• ••••••• . 39 
Workmanship .•• ......•... .• •..•.•. ....... •.....•.••.•••• •••.•••••. ••.• . 37(k) 

Electric Equipment: (see Electrical Wiring) 
B\eetric Mo.tor lgniUon Sources • ••••••••••••••••••.•.•••••••••••••••• ••••••• 107(d )(5) 
Elec:trlc Power Lines: 

Crane Operotlo'I\S. •• ••••• •••• •••••••••••••• •••••••••• ••• •• ••• ••••••• .•• .lSO~ 
Boom Guards • • • ·-·· ••••••••••••••••••••••• ••••• ••••••••••••••••• . 180(j) ,i2► 
Cl~nces ••• •••••••• •••••••••••••••••••••••••••••••••••••••••••••• • 180()) 1) 
NoUCying Ownt1rS .•. - ········· · ··· · · · ······ · · ····· · ··············· .180 ) 8) 
OYerhead Wires •••••••••••••••••••••••••••••••••••••••• ••••••••••••• lSO ~(! 

Derrl<'k Operations •• ••••••••••••• •••• •••• ••••••••••••••••••••••••••••• . t81 ( 
Boom Guards •• ····· ·-· · · · ··· · · · · · · · · · ······ ······ · ··· · ····· · · ·· .181 ~ f> 
Clenrances ••••••••••••• · -···· · · ···· · · · · · ······ · ······· · · · · · · ··· ··· .181 )( ~~ Notifying Ownera ••••••••••••••••••••••••• ••••••••••••• •••••••••• ••. 181 )(5 ( 
Overhead Wires ····-··· ···· ······· · · · · · ······· · · · · · ············ · .181 )(5 <n Electrfo Powered Trucl.:°s •••• ••• ••••••••••••••••••••••••••. • •••• •••••• ••••• . 178(b)(4)-(7) 

Electric Wiring: (see Elecb1cal \\' Iring) 
Electricnl Conll-ols, MecbanJcal Power Presses . ...................... . .... 217(b)(8) 
Electrical Equipment: (see Electr1cal Wh1ng) 
Electrical lgnltion Sources: (see Ignition Sources) ••• ••••••••••••••••••••• •• • 107(c), (d )(5) 
Electrical ProtecUve Devices • ••••••••••••••••••••.••• ••••. •. ••••.•••••••••. 137 
Electrtcal St.andards: (see National Electrical Code) 
Electrical Syswns: (see Electlical WiJ'fne) 
Electrical Wiring: 

Ammonium Nit.rote • •••••••••••••••••••••• •••••• . ••.•••••••• •••••.•••. . 109(1)(6) 
Jlulldlng Service Equipment ••••••.•••••••••••••••••••••••••• ••••• ••• •• . l i 7(f) (3) 
Bulk Osygen Systems ••••••••••••••• •••••••••••••••••••••••••••• ••• •••. 104(b)(8)(11) 
Bulk Plants •••.•••••••••••••••••••• •••••••• •• ••••••••••••.•••••••••.••• 106~ (5) 
Cra11es ••••. •••••• ••.•••••••• ••••••.•••••••.•••••••••••••••••••.•••••••.. 179 ) 
Hand Spraying •••• •• •••••.• •••••••••••••••••••••••••• •••••••••••••••••. 107( (5) 
Ignition Sources ••••••••••••••. ••••••••••• ••••••••••••.•••.••••••••••••. 107(c!m· , (6) 
Industrial Plants. ........... ......... ... ............. ........... ... . .. .106(e 
Liquefied Hydrogen Systems........... ....... . ............. . ......... .10.,(c (1 Os) 
Liquefied Petroleum Oaaes ....... ...... ..... . . ..... .... ............... . UO(b (17),(18);(h)(12) 
Powder Coatln~s •• ••••••• .••.•• ••••••.••.•••••••••••.•••••••••••••••. 107(1)(1) 
rrocesstn, Plants. •••••••••••••••••••••• •••••••• • •••••••••••••••••••••• 100(1.1) (7)(W) 
Snwnu\19. ••• ••• ••••••••••••••• •••••.• •••••••••••••••••••••• ••••••••••• • 266(0)(12) 
~ rvlce Stations.. . . .... ..... ..... . ...... . . . . . . ... ... ........ .......... .1011;)(11) 
Spraying_ Operat.lons. •••••• •.••• . •• ••••••••••••••••••••••••••••••.•••• . 107 c)(4), (6); (I) (J)- (6) 
Stor&(te ROODls ••• ••••.•••...••......•.•..••••••••...••••••• •••.••.. . •. 106 d)(f) (lll) 
Type F Powered Platform~ ••••• •••.• •••••.• . ••••.••••.••••• . ..•••••••. 66(c)(2'l) 
Type T Powered Platforms •••••. . ••••••••••••••••••••••.••• ••••••.• ••. 66(d)'(6) 

Y.lectromagnetic Radiation: 
Detlnltlons ••• •. .....••• •· • • • • • · •••••• •• •· ·· •· • ·• · • •••• · •· · •· • · · • • · · · · .07(al(l) 
Nonlonldng Radiation •••. ........• ••••.••.••..•.•. •........••..••..•• . 97(a 
Pro~Uon Gulde •••••••••.•••••••••••••..••••••••••••••••••..•.•• .•••• 07(o (2) 
Warning Symbol. • ••••••• ••••••• •••••••••••••••••••••.••••.••••.• •.• ••• 07(a (3) 

Electrostatic Apparot.us: (see aleo Electrostatic Apparatus, Fiied; E le(:. 
trostatJc Hanljl Sprayfni ~qulpmt1nt) 

Dip Tanks .••• ••••••••••••••••••••••••••••••••••••••••••••••••••••••... 108(b) (3) 
Powder CoaUnJtS • • •••••••• •.• .•••••.•••••.••.•.••••.•.•••.•.•.•••.•••. 107(1)(11)- (7) 
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Bectloo No. 

Electrost4Uc Apparotus, Fl:led •••••••••••••••••••• :~ ••••••• ••••.•••••••.•. 107(b) 
Powder CoaUngs ••••••• •••••••••••..•.•••••••••••••••.••••••••• ••••.• . 107(1)(6) 

SpmJ!~~nnco.. ••••••• ••... ••• . • • • • . • • •••••• ••• • ••• • • •• •••• •••• ••• .107(b! (1) 
C'...onveyors. ••• • • • ••••• •• • • .• • •• ••• ••• • •• •• ••• •••••• • •••• •• ••. • •• •• .107(h (7) 
t 'ail-Safe Controls ••••••••••••.••••.••••.•••••••••••••••••.•••••••. 107(b (9) 
Flro Proket,lon ........... . . . ................................. . ..... 107(h \12) 
nrounding..... .. . •....••••..•...•...•.•..•.••••.•.•.•.........•. 107(h (6) 
c)uardlng ••...•••.•••.••....•.....•.•. •. . ...•••••••...••....•. . .••. 107(h (10) 
JI and Spraying •••••••••.•.•.. . •..•..•.•• •••.•..••....•...•........ 107(h (8), (i) 
Insulators.................. ....................................... .107 (h (6) 
LOCl\t!On ••••••••••••••••••••••••••••••••••••••••••••.•••.•••••••••• J07(h (3) 
::lafe Distances .••••••.•• .....•..•••••.•..•.•.••••..•..••........... 107(h (6) 
:iut>ports ..•• ~ ••••••.•••.•.••••.•...••...••••••.•..••.....•.•...... . 107(h (4) 
Y cntilatlon .••.••..•••.•.•.••.••••••......••....•.•.••.••••.••...... 107{h) (11) 

Elcctrollt4tic Hnnd Spraying Equipment •••. . ••••.•..••.•.•...•.•••••.•.•. 107(1 
Application ••...••.•••••••••••.••••• ••.....•...••.••••.•...•.••......•. 1070 (1) 
Approval •.•....•.••••••.•••.••••••.....••••••••.....•••.••.•......••.. 107(1 (3) 
Conformance • .•....•••••.•.....••..•.•.•••.........•.••.•••..•.••.•••• 107(1 (2) 
F.leetrical Support. Equipment ••.••••••••....•....••••.•••.•...•..•..•. 107(1 (4~ 
Grounding .••• ..•..•••••••••.••••..••••••.•...••..•.•.•.••••.•....•..•. 107(1 (6 -(7) 
Tnterloch •••••.•.•..•••••...•.•....••..•.•••••••••••••..•...••...•.•.•. 107(1 (8 
Powder Coatings •••••••••.•..•••••••.•.•.•••••••••••..•.••....•... • ••. 107(1 (6) 
i-:pectflrnlions ••.•..•••.•••••.•.••.•• •••.....•.••••••.•••.............•• 107(1 (3) (-i) 
Spray Gun Gl'ow1dJng._ •..•.•••••• •••.••.••..•••.•••••...•...•.•..... 1111(1 (61 Vrutilatlon ••••..•••..••.....••••••••• ••••...••.....•••.•......•....•.. 107<l (9J 

E levating Work Platforms: {see Vehicle•Mounted Wort Platforms) ••••...... 67 
Employre•Owned Proteetivo Equlpn11mt. •••••....•..••.•••..•......•...... 132(h) 
Employco l'rotcctlon: {see Blso Personal Protective Eqt>Jpment) 

Egress •••••....••...•••.••••••..•••• ••••••....•..••.•••...•..........• .U(c) 
P.nginc 'Room Ouardroils • • ••.•.•..•..••.••••••.. . •....•....•... ...•.•...•. 219(k)(2) 
Environmental Controls: 

Ac..cidrnt P,·evcntion Signs nnd Tags ••.••..•••••...•.•••...•.•...••.••. H5 
Alt Contaminants ••••••••••••••.•••••..•...•....•.•••••.•...•....••.• . lOCX> 
Asbest011 • •. •• •••.••••••••••••••••••••••••••••••••••••• • ••••••••••••••• . 1001 
J)isposal Systems, Nonwat.er ••••.•••. ••••••.•..•.••••••.••••••••••••... 143 
F..lfoctl vc Dates.................................. . .................... .!JS, .119 
Lnbor Camps .•......•........................•.•............• . ...•... . 142 
Marking Physical Hnuu-ds •••.•••.•••••••••••..•••••••••...•.••••.•.•.. 144 
Noise Exposure....................................................... .95 
Nonwater Disposal Systoms ............................................ 143 
Physical Hazards ~fnrklng!l .......•.•.........•...•..••••••••••...•.•• .14-1 
Rad.latlon: 

Ionizing ............•... •... . .......•......... . ..••..... . .........•. % 
NonJontzinp;... •.• •• • • . •. • . •. •••• •••• •. •... .•.••••• ••• . • . • • •• •• ••. • .97 

Snfety Color Codes • .•... •...•...•.•.•••••.•...•..••••.•••.. •..•.••••••. 144 
Sanitation ••..........•..•. ....•...•...•.•...•.•..••.•••••.••••••.•••••. 141 
Bigus l\nd Tags ......• . ••..•..•••..••.....••.•..••..••...••••••••... •. • . 145 
St.anda rds Soorce::.. •. .• •• . • . . • . . . • • • . .• •• •• . •. • .• . • • • • • . ••••... .• • •• • .00, .14.7 
VcntilaUon ...........•..................•...................•..•...•.. 9-i 

Equalizers: 
Crane Hoists ............................................................ 170(11)(3) 

Etbylenolmlne...... •• • • • • •• • . • . • ... . • . • • . . . • •. . • • . • .•. •• •• . . • •• . •••• •• •• • . • 1012 
Arca requireincnts.. •• • .•• • • . • . • .•• . .. • • •• •• •• • . • . • • • • •••• ••••• •• ••• • •• .10 l2(c) 

C losed syste1n opcraUon •...•.•.•..•.••..••.•••• ••••••.••••••.••••• .J012(c)(2) 
fsolated systems ............... ...................................... . l012(c)(I) 
Laboratory acUvttles •••.•••.•.•.•••••••••••••.••••••••.•••••.••••• .J012(c)(6) 
Maintenance and docontaminaUon activities •••..•••••••••.•••.•••• .1012(c)(S) 
Opcn•ves.o;el system operations ••••••••••••••..••••••••.••••••••.••• .10 l2{c)(J) 
Transfer from a closed operation •••••••.•••.•••••••••••••••••••••• ~ · 1012cgr4) 

Oeflnitlo11s •. : •. -· .•.••.•••.......•.....••.•. • •.. -···· •·· • •··· • • •····· · ,8f il 
Medical surv~ llonoo •••••...••••.••••••••••.•••••.•••• •••.••••• •··· • • •· · 1

012
(~)(1) 

E1.a1nlnatto11s .............................. • •· •·· · • • •· • •· •· ··•••••• • : 
1012

(g)(Z) 
Records •••.••....•••••.•....•••...•.•.....•.••••••......••..•.•.•• 

Regulated area requirements........................................... .l0l2(d) 
Contamination cont.roL... . ••• •••••••••••••••• •• •••••••••••• ..... •• 1012(d)(4) 
Emerg~nctos .....••.•••••••••••.••••••••••••••••••.•••••••••••••••• . 1012(d)(2) 
Ji;mployee identification.................................. ... ....... 10 l2(d)( I l 
liygion.o facilities and practices ..................................... .I0l2(dX..iJ 

Reports. __ ••.•..••..••••.•••••••.•••••••.••••••••••••••••••••••••••••• .1012(0 
Incidents.......................................................... .1012(fX2J 

• Operations......................................................... .1012{0l 1} 
Scope and application._······-· ..•..••••.•••••.•.•..•••.•.••••.•.••• . 1012(a) 
Signs, Information, and CraJo.lng •••••••••••••••• • •••••••••• .••••• ••••• • .1012(e) 

Container contents identification......... . . ... . . . . ............... . 10 12(e)(2) 
Lettering.......... ................................................ .1012(e)(J) 
Prohibited statements... .... . . ......... ........................... .10 l2(e)(4) 
Signs..................................... ......................... .10l2(e)( I ) 
Training and Indoctrination....................................... .1012(e)(S) 

Evacuation, lonWog Radiation........................................... . .96{f) 
Exhaust Air Fiftflni, Spray Booths.... ....•••...•••••.•.••••••••••.•••••••.••. IOT(b}~) 
&boost ~stems: (see also Ventilation) Abrasive Blastln,-.••.•••..••• : .••••. {)4~~) 

Orin ng, Polishing, Buffing . .................... ............... ........ M } 4) 
Open Surrace TAnks •.•• ·-············································ .94 d) 'T)(lY) 
SawmJlls...- •••...••• ••••••••••••.••••• ••••••••••••••.•••••••• •••••••••. 2GIJ(c}('!I» 
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Subject tonn Soctlon No. 

Emnusts. Spraying O~rations •••••••...••••••••. •••••••••••••••••••••••••• 107(d' (3). 0,, ~ ~~~~1~;;;· .;~ A~; ii,ressf·---· .. . . .. . ... . . ..... ...... .... ... ... ... ... .145(d) (IS) 

Access . .. ~ ...........•.... ·..•...... .......... ...... . ..•...... . •.......• .31(!> 
Arra~ment. •••.•• ·. ··"··· ••••• ·-•.•••••••••••••••••••••••••••.•••••••. 37(e) 
Capadty ••••••••••.•••••..••••••••••.•.••••••.•..••••••••••••••••••••• • 'KT (ct, (d) 
Component!.. •.. ············---··· ·· ••••••.••••••••.•••••••••.•••••.• . 37(1\) 
Discharge From •••••••••••.•••• •••••••.•••.•••••••••••••••••• •••••••••. 37(h) 
ElevaUon Change ••••••••.•••••..••••••.••••••••••••••••••••••••••••••. 37(1) 
J-lcadroom •••••.•••.•••••••••••••••••••.••••••••••••••••••••••••••••••• .3'T~ 
lUuniJnaUon.. ••. • • ••••••••• ••••••••• . ••• •• • •• •• •••••• •• •••••• ••••••••• .'17 (J} 
Malnu-nnnoe •••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••. 37 ) 
Manllfts • •••••• ••••. •••••••••••• - •••••• •.•••••••••• ••••••••••• ••••••••• !)("8> 
Marki~s •••••••••••••••••••••••••••..•••••••••••••••••••••••••••••••.•. 37 q) 
Prote<-t.ive Enclosures...................... ............................ . ) 

E:iplosive Actuated Fast-Omng Tools • ••••••••••••.•• •.•••••••••••••••••••••. 243 d)-
Definitlons •••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••• 2111 o 
FI\Stoners .••••••••••.••••••••••••••••••••••••••.•••••••••••••••••••••••. 2113 d ) 
General Requlrements-·-············································ .243 d) l) 
lllith•Vl'lOClty Tools.··············································-··· .~s d) i)( .. 
JnspecUon ••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••. 243 d) ~ 
Load,_.. ..................... ....... ......... ...... ........... . ....... . d} :3) 
Low•Velocity Tools • •••••••••••••••. •••••••••••••••••••••••••••••••••••. 24:t d) 2Xli) 
Molntenonce, •.........•..•..••..•...••••...•....••••••••••••••••••.••••. 243 d){2; 

Esploslvos: (see also Explosi~es ond Blasting Agents) 
D ecorations .•• ; . ........................ . . . .......... ........ .......... .'170) 
Effective Dates............. ....... .............. ...................... .114 
J."urnlshings..... . • . . .•••.•• ••• •• •• • • •• •• •• • • •• • • •••••• ••• • ••• • •• •• • •••• ,370) 
Pulpwood Logging ••••••••• •• • _ •••••••••• •••••••••••••••••••••••••••••• 266(0) (7) 
Standards Sourct-.s . •• •••••••.••••••••••••• •••.••••••• •••••••••••••••••• • lllS 

Explosives and Basting Agents ••••••••.•••••••••••••••••••••••••••••••••••. 109 
Application. ••.••...•.••.•••••••••••••••••••••••••••••• ~·.............. .lOO(k) 
Blast Holes ••••••.•••••••••••••••.••••••.••••••••••••••••••••••••.•••••• 109(o)(3) 
D ulk D ell vor)' .•••••••••••••••••••••••••••••••••••••••••••••••••••••• · •• • t09(b}(.\) 
Charge Initiation................ ..... . . ................... ............ .tOO(e) (4) 

Warning •••.••..••••••••••••••••••••••••••••••••••••••••••••.••••.•• tOO(e){S) 
Definitions •••••••..••••••• ·····-·.......... . . ........................ .lOO(a) 
Ilazards •••.••••.•..•••••••••••••••••••••••••••••••••••.••••••••••••••• •11 )(t) 
Hours of Transf('r .•. · ··········-·· · ········ ··-············ ········ · ·· .109 (5) 
Loading •• ••••• •••••••••••••••••••••••••••••• ~•························ .JOO e) ~ ) 
Magaiines . •.•••• ••••••••••••••••••••• •••••••.•••••••••••••••••••••••••• 109 c} 2) 
Mlilng Vehicles. ••••••••••••••••••••••• •••••••••••••••••••••••••••••••• .l091) i) 
Piers ••••••••.•••••••.••••••••••••••••••••••••••••••••••••••••••••••••••• 10!' 0 
Railroad Cars • ••••• •••••••••••••••••••••• ••••••••••••••••••••• •• •••••• • 109 f) 
Railroad Stations ••.•••••••••••••••••••• ••••••••••••••••••• •••••••••••• . 100 
Sole .....•..•..•••..••••••••• .•••••••..••••••••••••••••. ••••.•.••••••••• . lOO!){'l). (1> 
Slurries •••••••••.. •••••••••••••••••••••• •••••••••••••••••••••••••••••. • • 1 . ) 
Small Arms Ammunlt!on ............................................... 1 ) 
S tnt>ktng •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• lOO(e)(l) 
Storage •••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••. 109(0), lOE* 
•rransportatlon..... ••• • • • • • • •••••••••• •• • •• • ••• • •• • • • • • • ••• • •••••••••• .100(.d) 
Use .. -- ----------·-··•··-··------- ·--··-······-··--··- -·-·- ----·-- - - -- .lOO(e) 
VCS6e1s-----------------···-····-·---------·-----------·-·---·-· ·····-·· .1'09(-f) Water Oels •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• lOO(h) 

Exposure: Air Contaminants •••••••••.••••••••••••••••••••••••••••••••••••••••••• .1000 
Airborne Radlooctive Material. •••••••••.••••••••••••••••••••••••••••••• 96(c) 
Asbestos ••••••..••••••••••••••••••••••••••••••••••••••••••••••••••••••• . lOOl(b) 
Asbestos Fibers .••••.••••• ••••••••••••••••••••••••••••••••••••• •••••••• .IOOl(b) 
Limils(Tables Z-1 to Z-3) •••••••••••••••••••••••••••••••••••• • ••••••••••• .1000 
Mineral Dusts ............................ .................... . . ....... .1000 
Minorstt •••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••.••• -~~o/c~foJ0><t>. 
Noise .••.•••.••..•••••••••.••••••.••.••••••••••••••••••.•••.••••••••.••. 95 
R adiation Exposurt< •••••••••••••••••••••••••••••••••••••••••••••••••••• 96(b) 

Ertllnsion Lodders, Portl\ble: Metol •.•.....•••.• •• .••••••••••••••••••••••••••••••••••••••••••••••••••• 26(a)(;?) 
Metal, Trestle .••••.•.••••••••••••.•• .••••••••••••••••••••••••••••••••••. 26(a)(-4)' 
woo~.1------------------------------ ----------------------------- ------- .25 Wood, Trestle .........•••••••••••.•••••.•••••••••••••••••••••••••••••••. 25(c)(3) M 

~uslon Lamps, Cran~3 •••• -• •••••••••••••••••••••••••••••••••••••••••.•. 179(g) CT) 
Exvact.or!I ••••..•••......••••••••••• ••••••.••••..•••••••••••••••••••••••••• . 262(y) 
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Fln111:1's, A hra:-iv,· Wht>d M11<'hinl'ry . .•.....•.........• ..••. ........... ..•.. . 216(a (3 , (c) 
n alllllt'I' .••.. ················· ······ ··········· ·····•········ ••••··•·•• .216(c (3 
Hlot.tl'rs .•...•. . •.....•• •...•.......•.•••..•...•..•••••.••..•.•.•••••..•. 216(e <1 (v), (c)(6), (d)(6) 
l>r:dgn •••• .•.. .••..••••••..••.••••..••.•..•••••.••••.••.••••••••.•••..•. 216(c (2 (I), (lil) 
Diameter t ; nifon nity... •.• • • . • • • . . . . . . .••....•. •.••..•.•••••• •.••..• . 216(c (4 
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BubJoot term 

J>imcnsio11s .•....•.••••••••.••••..•.••••••.•......•••..•.••.••....•.••. .215(c (8) 
Driving ..•.... . •.......... . •.......•. ................•.. . .•............• 215(c (7) 
Finish ....... •• ....•.••••...• ..•.••••..••...........••....•.•..•....••• • 215(c (3) 
• :em!rul Requirements ••••• •••••••••.••••••••••••.• •.••••••••.••••••••• • 215(c (1) 
~faintenancc •.•.••••.•••• ••••••••.•••••••.••••••••.•••••.••••••••.••••• .21h(e (U! 
~fatr.rial ••• ......••••••••••••••••••••••••••.••••••••••...•.•••••••.•••• .!16(e \2 (U) 
JlOCf'SS ••••••••.•.••••••••••••••••••.•.••.•••...•••••••••••••• •••••••••• .215(c (5 
Repairs •••••••••••••••• ••••••••••••••••••••••••••••• ••••••••••••• ••••••• 215(c (U 
•ry()('S • • • •••••••• ••••••••• •••••••.• - · •••••••••••••••••••••••.•••••••••• .21~c (l) (lv) 
1Jn~crc-ut ••..•. •..•.•.••••...••....••••••.••• •.••••••••.•• •.••.••.••••• .21 c)l5) 

Fla.c;h \\ cldilllt Equipment ••...••...• ...•.•...••• •••· •••• •••••• •• •••···•·•• .2JS2 cl •i 
Fire Curtslns ••.•.•• ••••••••••.••••••••••••••••.•.•• ••••.•••••••.•••.•• .2JS2(c 4 (if) 
VcnUlaUou •••. •..••.••••••.•.••.••..•••..•.•.•••••••.•••••.••.•.•.••. • .252(e (4 (i) 

Fll)Qt Scaffolds . . . ..... ................................................... . .28(u) 
Bearers Undc1· Platrol'Dls ••••...•....•••..••.••••••••......••..••.•.•• • .28(u)i8) 
ConstrudJon.. . ..... . . •• • •• • • •• . . • • • . • • . • . ..•••• •••••.•••••.••• •• • • • •• .28(u) 1) 
F:mploycc Occupancy ••••••.. •. ...•.....•....••.•• ••• ••••••••••.•.••• . • .28(ui l) 
Platronns .•.•..•••.••••.••......•.••• ••...•••••• . ••••••••.• ••. •.•••••.•• 28(u (2) 
Wood Edgings ....••....•..........••• .. •. ...•.•••. . . .•.•...•••....•.... 28(0 (4) 

Flooding, Tank Aa't'as • •••••••••.....••....•..•..•.••..• ••.••.......•....•. • I06(b)(o)('•i) 
Floor Loading ••••••..••....••••.•...•••• ••.•• •••.•. •.• •••.•••••••••• •••••.. Zl(d) 
Floor Openings (liolos) ••••• ..•.••••••••• ...•.. . ..••..••••.•.•...•...•• . •.• .23(•) 

MunUfL'I ••••••••••••••••••••••••• • •••• •• ~ •••••••••••••••••••••• • ••••• •• • es(b) (5) , (7) 
Flooring: (!W' alM Floor Openings; Floors) 

Type F Powrnld Platforms.. ........... . ............................. . .e&(c)(l2) 
T ype T P owN·cd Pbtfonns ..•.... •••....• ••••........•......•.•.••...•. 66 (b)l6)(W) (d) 

Floon-: 
Covnr.1,. U ingl•d ...•••• ••••••....•...••.....•••.•••.....•...•.....•••••• • 23(a)(l)(l) 
OpP11•Sidcd • ..•.•.... •••••• •••••• • ~···· · · · ············ •••••••••••••••• .23(e) 
Sprny Booths •.•••••. ••• •••• ••••••••.••• ••••••••••••••••.•.•••••••••••• • 107(b)(I) 

Flow Cootln&:s ••••.•••••.•••• •• ••. ••. .••••.••••••.• ••• •••• •. . ••• ••••.••.••• • 108(b)(2) 

~~o~~c1!~p;,u~\cii;weidi;~·:·(siiniso·x~·c·o1iiamiiwlts)::::::::::::::: :~ ~i<H)(v)(c), (5) 
Poem E ~tlnttui,tl101it. Dip Tanks .••••••••••••••••••••••••••• •••••••••••••.. • 108(lt) {8) 
Folding Ladder :-k:lfTold~ •••.• ...................................... . ......• 20(c)(5) 

l'oldln« Btalnray Scaffold!! •••••••••.•.••••••••••••••• ..••. . •••••••...•••.• • 29(c)(4) 
Jl'ood Handlin« • • •.••.. •••••••••••••••••••••••••••••••••.••••••••• ••••••.••. 14l(b) 
F~ Pedals, Power .Pressos.-················ · · · ······ ·······- ··········· .217(b)(4) 
Yoot Protection. ••••.••••.••••••••••••••••.••• •••• ••••••••• •••••••••••.•••• • 136 
Footwalks: 

Cranes ••••••.••••••• •• ••••••• •• ••••••••••••••••••••••••••••••••••••••••• 179(d) 
Fo11tlng Hammr rs • • •.••••• •••••••••..••••••••••••••••••••••••••••••.•.•• •• • 218(a) ('3) 

Foot-Operated Devices ••••••••••••••••••••••••••••••••••••••••••••• ••• • 218(b)(~ 
Gravity • ••••..•.••••..•••••••.•..••.••....••.•.••••••..••••••• •. •• ... •• ~t 8(e) 

Air Lifts....................................... . .... . . ...... . . ... . . .218(e)(H 
Board Drop llam1nors ••••••••••••••.• •••••••.•••••••••••••• •••••••• 218(o)(2) 

Keys •• ••. .....•...... . •. •.•...• ......•...•.. ...•..•.•. . . . •. •...... . ...• 218(b)(1) 
l ' ow('r•Drlven •• ••.•..•.••••••••••••••••• •.•••••••••••.••••••••• ·••••. •• .218(d ) 

Cylinder Draining ••••••••••••••• •• ••• •••••••••••••••••••••••••••••• 218(d ) (1) 
Pressure Pipes •••.••••• . •••••• •• .•••••••••••••••••••••••••••••••.•• • 218(d)(4) 
Sn!ety Cylinder Beads._ •• •••••••••••••••••••••••••••••••.•••••••• • 218(d )(t) 
Shutoff VAives ••...••••••••••.•. • .•• ..•..••• .•• . ..... •...... . ••..••. 218(d)(2) 

Forging Mochlne Area ......... ..... ... ....... ........................ . . . . . . 30(b) 
Forging Macbioes: 

Dlllet Shears.............................. ............................. .218(1)(0 
Boltheadlng.... . • . • . . ••••••• ••••••• . ••••.• •. . . . •• . . . . • . . •. . •••• ....•.. .218(1) (1) 
Conveyors.... . ........ ....... ...... . . ................. ... . . . . . . ....... .2180 ) (3) 
J)efinltlonii •••••••.•• •• ··-·· •• •• •• • • ••••••• .••••• • • •• • • .••• •••••.•• •• • .21.l(e) 
Effocllvo Dotes .••••••• • .._ •••••• •••••••••••• ••••• • . •.••••••••••••••••••. 220 
Grinding . . ........... . ............. ....... . . ..... ..................... .218(J)(5) 
H ammers ••••••••••••••••••••••••••••••••••• ••••••••••• •••.••.••••.•••• · .218(11), '. (b), (4). (., 
Jnspectlons •••••.•.•...••••••••••••••.••••• ••.••.•.•...•••••••••.•••.•• . 218(1\) 2 
Lead Use . .... . . .......... ....... . .......•.•. . ... ........ . ....... . .... . .218!a) 
Malntenonoo •• .•.••••••••••••••••••••• ••••••••••••••••.••••••••.•••.•••• 218 a) 2) 
P resses • •••.••••. •.•••••••••••••• ••• •..•••••••••••••• •••••••••••••••.•• .218 a) 8), (c), (I), (I) 
Rivet Makiog ..... ....•....•. ..•...• · • · ···· · · · · ·· · ········· ·· · · · · · · · · ·· .2lS l)I2) 
Saws.. ••••••••••••••••••••••••• •••••••••••••••• •••• •••••••••• ••••••••••• • 2180 ) 2' 
Shot Blast ••. . ...••••..••••••••••••••••••••••..•••• ••.••••••• •.••••• ••• ,2180) 4) 
Rtandard:t 5-0~ ••...•••.•.. .••.•••.••..•.••..••.••......•....••...... 221 
Upsetters •••.•.•••••••••••••••.•••••••••••••••••••••••••••••••.•• •.••••• 218(h) 

Forging P resses ••• . . . ...••••••••••.•• •.•••.••• •••.•••••• ••.••••• •••••••••••• 218(fJ 
Fork Trucks: (see ftlN> P ow~ Industrial Trucks) ..... ....... . . . ......... . 178 
Fuol•Oas Systems: (soo al"O Oxygen•Fuel Q a9 Systems) •••••.••..•..••••••• .2S2(a) 
F uela: (see also Refueling) 

II M dllng and Storag~.. ••. . . . . . . . . . . . . .. . •••• •. ••• . . . •• . . . • ••• . • . • . . . •• .178(fJ 
F urnishings: 

Egrcsit ••• ••..•. .. •. •. .•••••••.•....•...••••••••••.• •• ••• . •••••.•••••.••. 37(1) 
Exploslv~ .....• . ....••• ••.••••••....••••••••••••• •• .•.•••••••••••••••• . 37()) 

Fusible Plugs: 
C yll ndors..... . . . . . • • • • • • • • • • • • • • • • • . . • • • • • • • • • • • • • . • • • • • • • • • • • • . • • • . • • .107 (b )(2) 
T anks.. . ................................................. . ... ......... .168(b)(3)((S, 

Fu .. dtJn A r,r,arutw;· (Sl'r. Dryi ng, Curing and Fusion Apparatus) 
Gll1l try C1-»nr:s: (SI:'! also OverheJ\d and <Jentry Cranes) •••.• •.•••••.••..••. 179 
Gai :..Y,6''1, t: 11dn<:t,ati11g Operations •••...• . ..•••• ••.•.•• •• .•..•••..••.• . .•••. 107(k) 

l 
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Subject t-enu 

Garnett ~1achines---·-·---····-·················-············ ···········-·· .262l0 
Gas Cylinder Inspection •••••• -•• ·•········-·····--···-·-·-·-··-··-·-··-··· .101 o) 
Gagin~ Devices-·-········· ·······-··--·-···--···- · -·-······----····-----·· .110 b)(l9) 
Gas Mask Canistcrs ••••..••••••• -· •·· ···-··················-········--····· .134(g) • 

Color C odes • •• ··-·············································-······ .134(g)(6) 
Labeling .••. _ . • • .•. ·--··· . ••••••..••••• ·····-·· .. · ····-•.••••••.•.... -· .134(g) 

Ga..,;cous Tiydrogl'u Syswms: (see Hydrogen) 
Gasoline l'owernd Truck!l •• -••··· .•••••.••••• ·-· ..•••••••••.•••••••.• -· .... 17ll(b)(8), (t, 
GMrs .•• ••··--············- · ············ ··· ································ .219(0 
Gill Dox.es •.. _____ .•...•...• -· •••....• _ ••••••••• -•••••••••• -· •••••••••••. -· .262(lt) 
Uin Pole Derrick~: (sec ol.so D erricks) ••••.•.•••••••••••••••••.••••••••• -••• 18l (a)(6) 
Gloves, Rubber Insulothig •••••••••••••••••••••••••••••••••••.•••.•.••••••. 137 
Glue Spreaders_. _ ... ·- ...••...••.••••• ·- ..• -···_-···· ••••••.•••••••••.••••. 213(r) 
Goggles: (see ol.so Eye Prot(>ction; Eye nod Face Protectl?n) ••••.••.••••.••. 133 
Grain Handling: Trucks Used •••••••••••••••••••••••••••••••••••••.•••••••••.•••••••.•••. 178(c)(2)(ri) 
Gravity Banunen:i ••••••.••••• -••····································-····· .218(e) 
Grinders: (see al.so Abraslvo Wheel) 

Machinery; Curoff Wbeels ..•••• •-······················ ················ .243(c)(3), (4' 
Grinding. Forging Equipment ••••.•••••••••••••••••••••••••••••••.• -••• . •• .2180 )(6) 
Grinding Machines: Cylindrical.... ............................. ........................... .216(b} (4) 

Flonges_ . .................... ..... ......•.............•..•............. ·216m)(3) 
Surface Grlnders ••••.•••••••••• - •••••••••••••••••••.•••••• ••••••••••••. 215 b)~6) 
Swing Frame Orinders ••••••• ·-···································· ·· .'l16 ) 6) 
Top Orlndlng •••••••••••••••• -·•···································· · .216 ,) 8) 
Work R.est •• ••············- · ·························· · · ··············· .216(o)(4) . 

Ortncllng, Polishing, and ~ufflng: 
Branch Plpes .••••••••••••••• --•·················· ··············· ···· .94~}(3) Definitions ___ ____________________________________ ____ •••••••.•••.••..• . 94 )(1) 
Enclosure Design_··········-········································· ·94 bi(6) 
Exhaust Systems ••••••••••••••••••••••••••••••••••••••••••••••••••••.•. 94(b (4) 
Boods •.. ·-············-·-·········································· .94(b (3h_ (5) 

Orlndlng, Top •••.••••• ···· -·-······ ................................... ... .216(b) (e1 

Grounding: Bulk OQ'gen Systems •••••••••••••••••••..•.••••••••••••• - ·•········· .lM(b)('l)(l., 

Circuits----·-------------------------------------------------------- .314 Electrostatic Spraying •••••••••••••••••••••••••••••••••••••••••• ••••• ••• 107ID)(6', O)(l)-(T) 
Band Spraying •• =-•·······-·······················-•················· .HY7 l) (l!-(7) 
IgnltJon Sources ••••••• ••• ••••••••••••••••••••••••••••••••••••••••••••• . 107 c)( 
Liquefied Hydrogen ~JSUJDS--······································ .103(ci(• (lv) 
Liquid Transfer ••••••••••••••••••••••••••••••••••••••••••••••••••••••• • 107(e (9) 
Methoda.----------------··----------····---------------------------- .314(e 
Spray Bootba •••••• -••·-·--·····•····························· .107(b}(10) 
Spraying OpentioDL---···-··················· ·················- .1111(c)(9). (e)~c'Jm~ 
Weldlng-······--•·•-·-·-····-························ ········ ·2fc,W,C3Jf ~(~_. 
WeoctworlttngTools.-·-·····•··························· ····· ···· · ··· .243(a)OO 

OoardlQg: (see also Term To Wblcb It Applies) •••••••••••••••••••••••••••• .211-.222 
Abrasive Wheels, Portab~ •••••••••••••••••••• . •••••••••••••••••••••••• .2iS(c) 
Floor Openings \Holes) •••••••••••••••• ••• ••••••••••••• •••••••••••••••• . 23(al 
Hatchways ........................................................•..•• 23(a (8) 
Ladderways ............•......................•........................ 23(a (2) 
Machinery ••.•••...••••••••••.•••••••••.••.••••••. ••••••. •••••••••••••• . 211-.m 
Mechanical Power Transmission Apparatus................ ............ .219(m) 

Clutches •••.•••••••••••••••••.•••••••..••••••.•••.••• •.••• -•••••••• • 219(k) 
Friction Drives .•••••••.. _ •.•.••••.•.• •.•••••••••.•• ••.•••. -• . •• • • • .219(g) 
Prime Movers.. ••••••••••. _ ••.•...• ·-................. .............. .219(h) 
Pulleys •••.•• ••·········-················ · ·····-··················· .219(d) 

Open.Sided Floors ••••••••••.•••••••••.•••••••••••••••••••... -•······-· .23(c) 
Platforms ••••••• •.••••••••••••••• -•··························-········· .23(c} 
Powered Tools, Portable ••••••.. ·-·····-········--·····-··············· .243 
Railings ••••••.•••••••••••••.•••••••.•.•••••.•..•.•...•....•..... _ ..•••. 23(e) 
Runweys ................ ••····················-················-····-· .23(c) 
Skylight ••.•.• -······ · ••••••....••..•.•••.•..•. _ •••••.•. --· -····· .•.. -- .23(a) (4), 
Spraying Equipment ••••.•....... ......... _ ............ __ •............ .107(h) ,10) 
StairWays ••••.•••••••••••••• _ .•• _ ••••••.•..... . ••...•••.••••.•.•.••• -• • .23(a) (1), (d) 
Wall Openings (Roles)·····-- ..•.•••• ••.••.• ···-· ..•••...•.•• ..... -· ..•. 23(b) 

Guardrails: Definitions • •••••.•.. •••••.•••••.....••..••. _ .•••••......••..•• ____ ... . .21(1) (10) 
Manllfts ••••••••••• --······· _ .•••••.•• ·-···· -···· •.•..•. - •••.. - •••••• -•. 68(b) (8) (I) , (10) (Iv) 
Power Transmission Apparatus. •... ···-··-······ ••... _·-· .... -. - . -· ... . 219(o)(5) 
Removable .••. •-··-·· ··························-············--···-·-·· .23(s)(3) 
Type F Powered Platforms. .••.•.•.....•... -··············-······--··· .66(c)(9}, (11) 
Working Platforms • •••••••••••••...••.••.••. - •.•••••••••.••..•.•. _.... .66(c) (9) 
Working Surfaces ••.•.••••.•.•.•.•...•...••...•••. ·-· .••.. ·-· .... - ...... 2'.?(c) 

Guard.rails, Scaffolds: (see Listing Under Specific T ype Scaffold) 
Guards: (see also Guardralls) 

Derrlclts ...... ••················-···········•-····· ·········-·--······· .1810)(1) 
HolsUng Ropes .......•••.... •• .. •••···••• - - · • ····· ·· ··· ···· · · · ···· ·· ·· .l70(e) l6! 
MI\Illlfts ••• •• -·-··············-··--···················-·····-·· ········ .61!(b) 7 -(9) 
Moving Parts •.•.•.••••••••••• ••···-·········-························· .179(~ 6 
Trucks .••..•.....••.•.••...............•. •···-·········-•···-·······-· .178(e 

OuldePosts •• ••• •..•••• •••••••.. •. •-······················· · ············-· .217( )(4) 
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Subject term SecUon No. 

Oud~n Pin •.•••••••••• ••••••.•••.•.•••.•.••••••..•.•.....•.••..•••...•... 18l(a)(20) 
Guy en1cks ••.. ••••.•••••••.••.•••..•••...••..•• ••••.....•.....•.••.•.• , .18l(a)(7) 
Hammers, Forging: (see Forging Hommors) 
Hand Spraying Equipment: (see Electrostntlc Hand Spraying Equipment) 
Hand Tools . • •• • ••••• ••••••••. .• ..••.•.•.••• .• •• . • •• ••• . . • •• .• •• • • • . • • . • . • .242 

Dead.Man Controls.................................................... .243(0) (2) 
Pulp and Poper !\fills ••••••••••••••••••••••••••••••••••••••••••••••••••. .!Ol(c)(l3) 

Handhold,: 
Manllfts ............••.•.•.••................•.......................... 68(c) (4) 

Ilondllng: (see olso ~foterlals Handling and 81.orogo) 
Anhydrous Ammonio • • ..••.••••••••••••••.••••••••••••••••••.•••.••••. 111 
Uon1pressr.d Oases • ••••••••••••••••••••••••••••••••••••••••••••••••••••. 101(1>) 
J,lquefled Hydrogen Systems ••....•••••.••....••. . •••....•........••.•. 103(c)(2)(1U) 
Liquefied Petroleum Oases............................................ .110 
Liquids .••.....••.•••••••••....••.•.••..•.•.•..••........•••••••..••..•. t06(h)(4) 
Service StaUons.... .. .. .. . . . ... . . . . . . . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . .106(g) (1) 

Jf ondrolls. • • . • . • . .. •. . • . •••..••..•. ••• . . . . . • • • . . . • . • . ••. . . • . . . • . . . . . . . • . . • .24(b} 
Crone.'! • • •••••••••.•..••••••.••••••..•••...•.•.....•.•....•.•.••.•.•. . .. 179~d)(3), (4)(ll) 
Mobile Louder Stauds •••.•..•......•..•....•....•.•.••.•..•....•.....•. 29( (4) 

Hangers •••••.•...•••••••••....... . ..•..••••.•• : ......•.....•..•••.••••...•. 219 p)(4) 
lJ ardcnlng Tan 11:s....... . • • • • . . . . . • . . . • • . . • . • . • • . • • • • . • . • • • • . . . . . • . . • . . . . . . . lOS(b) (1) 
H otchways Guarding...................................................... .23(a)(3) 
Ilar.ardous Motcrlols: 

Acetyl(IJle ••.•••••••.•.••.••.•.•..•••••••.....••..••....•.•.•..••.•••.•• 102 
Anhydrous Armuonlo •..••..••.••.•••.•.. ; ••..•.••......••••.••..•.•.• . 111 
fl lasting Agents •••••••••••••.••.•••••••••.•.•••••• ••••••••••.••••.••.• . 109 
Rulk Oxyp;en Syste.ms •••.•.• . •••••.•••••••.••.•..••.•.•••.•.•.•••.••••• 104 
C'o1nbusUble Liquids..................... ............................. .106-.108 
(~o,npressed GOlieS •••••••..•...•.....••...•.•...•..•.•..•••..•.•.••.•••. 101 
J>lp'fo1lks . • •••••••••.•.•..•.••....•.•.......••.•..•.....•.••.••..•.•. • 108 
Effe<'Uve Dotes....................... . .............. . ................ . .114 
1<:xplosives... ..... ••••••••• •.. •. . • • . . . . . . . • . . . . . . . . . • . . . . • • • ••••••••••• .109 
Flon1moble Liquids •••••.•...•......••••.•..........•...•••••••..••••• . 106-.108 
Jly~rogen •••••..•••••••.•.•••..•....•.•..•..•..•.•.......••••.••••••••. 103 
Liqurfic<l Petroleum Oases ••••.•.•...•....•••....••..•••.....••..•••••. 110 
Nitrous Oxidl.\ •••••••••••.••.••.•••....••••...•••••.••••••••.•••••.•••• • 105 
Oxygen .......... •... •. .............................................• ••. 104 
Spray Finishing •.....••..•••.•......••.....•...•••.•...•..•••••••.••• • . 1<17 
i:lprayi11g OperoUons ••••••.•.•.•••..•......•..••..•.•.•.••••••••.•••••• . 107(g) (6) 
~lontlnrds Sow·res .•.•••••..... . .••.•.•. . ...........•.•••.••••••..•..•• . 115 
Storogo and Hondling: 

Anhydrous An1monio ..••.••.•.•.•..••••••.•.•••..••.....••......•• . 111 
Li'lunfied Petroleum OOSeS ......................................... 110 

Trucks Used . • .••••••••...•.•••....••..••..••.•.•.•••••.•••.••.•••..•.. 178(c) (2) 
H azards: 

Ouhlc Posts ••••••....•••.••.•••..•...•.••••.•.......••.......•.• •••••• . 217(d) <•) 
P t'l'SOllllCL ••••••••••••••••••••••••••••.•••••••••••••••••••••••• • •••••••• 217(b)(l) 

Head Prot~rtion ••..•••..•.•.•.........•••.••.•.•......•.....•..•....••••••. 135 
Hoad,-oom: 

Egl'CSS ...••..•...•••.• . •...•.• •.· •....• ••...•.•.•... . . •••• .•••••..••••••• 37(1) 
Heating: 

Dip Tanks .•..••.......••... •..••.•••.... . •••.....•.••..•.•..•••..••. 108(c)(7) 
lleotlng Equlpn1r11t ..•••••••••.• :. ••••.••.••••••••••••••••••••••••••.••..••. 177(8 (l), (2) 

Bulk Plants ••.•.••••••••••.•• •••••••••••••••••••••••••••••••••••.••.•• . 106( (2)lll) 
Service Stations....................................................... .106(g) (6) 

Helicopters ...•.. • .... •.• ... • ••...••.•.•. . •....•• . •....•••.•...•• .. .•.•.••••• .183 
Bcln1ots ••.•••.••• ••.•..•••..• ••••..••.••••••....••••.•..••.. ••.••••••••.•• • 185, .252(e)(2); 

.266(c)(W) 
Jligh Pressure Cylinders: 

J11sJ)C<'Uon: 
Exterior ••....•..•••.•...• . •.....••......•.•••••••.•.••.•••.• •••••· .166(ei (3) 
P111paraUon •••••.•••...••....•••.....••.....••.•••••••••••••.•••.••• t66(e (2) 

S1'1<'d1i<'aUon ••..••••••.•••.• . ...••••••.•.•••••••••••••••••• •.•••..•••••. J66(e (1) 

Bl~ Floor Covers ..•.•...•.......•...... . ..•. •.•..... ............. ..... . 28(a)(3)(1) 
Robt LbnttSwitches . . ....•... •..........•...•...... .............. . .. . . . .. . 179(n)<•> 
Hoisting Equipment: 

Cranes ....•.•..•••..•••••...•.••.•.•••••••••••••..••••.•.•••••.....•.•.. t79(e)(5), (b) 
Powered Platforms . ....•.... ........... ....... .... . . . .. ; . . •............ 66(e) (8) 
Rope Guards . .........•.....••..•••••.••••••.••••••••.•.•••.. •. ••••..•. 179(e)(5) 
Type F Powen,ci Platforms ........•............. ...... ..... ..•.•.....•. 66(c)(l7)-(20) 
Type T Powered Platforms .............................................. 66(d) (3). (5) 

=~i:~'!t:'Fiociroi>enioia.<iioiQS>;wan·oi>eniois.<iio1~»=:::::::::: :g9
<
0

<
2
> 

Boob: 
Cranes •... . . ...................•...•......•..•...•..•.•. ...............• 17'9Ch)<•> 
Den1cb .•••.•••••••••••••••. ••••••••••••••••••••••••••••••....••...•. • . 181(J)(2) 

Horse Scaffolds ....•...... , ..............•..•. : •. ............... ............ 28(~ 
Cross Bracing ••••••••••••••••••••••••••••••••••••• ••• ••••••••.••••••••• 28(m (~ 
Guardrails.. ••••••••••••••••••••• ••••••• , • ••••••••• •• •••••••••••••• ; ••••. 28(Jn ( 
Height ••••.•••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••• 28(m (1 
Member Dlmenatona. .........••.•.•...•.•..•..•........•.•.......•.••. .28(m)(2 
Spacing •• •••••••••••••••••••••• ••••• ·~·······~··· ••• ····-............ .28(m)(3), (t) 
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SubJect term SecUon No. 

Hoees: (,ee Standolpe and Boee Systems) ...... ,. ••••••••••••.••••••••••••••. 163(b) 
Flammable Lf<iuida. .......•....•..•.•...•...••..••..••.•..•......••...• 107(~)(8) 
Li<iuefted Petroleum 0 ............................. ................... ttO(b)(9) 
Semloonductors. •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 109(a)(l2) 
Welding and CuUlnc ••••••••••••••••••••••••••••••••••••••••••••••••••• 262(a)(6) 

Bot~ •..........................•.........•......••.••..•............ 107(c)(S) 
Hours of Tl'ansfer. Esploslvee .. ......••.................•.................. 109(1)(6) 
Household Stepladders, Type 111. •••••••••••••••••••••••••••••••••••••••••. 26(c)(2)(lv) 
HousekfeploC •••.••.••.•.•••.•••. •••..••••••••.•••.•••..••••..•.••.•..•••••. 141(a)QS) 

Aabe.,tc,a_ .••.•...•...••.••.•.••••••••••••••.•••••••.••••••...••.....••• lOOl (h) 
Flamroahle Liquids ..................................................... 108(e)\9) 

. Walklng•Worttng Surfaces .................•..•.••.........•............ 22(a) 
HydnuUc Baril~ •.....•...............•••..••.......•.•..•.............. . 281(e)(14) 
HydnuUo Equipment •••••••••••••••••••••••••••••••••••••••••••••••••••••. 217(b)(11) 
Hydrottef\- •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• lOIS 

Deftnltlon., ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 108(a)(1) 
Effective Dates........................................................ .114 
Oo.seous Hydrogen Systems.. •••••••••••••••••••••••••••••••••••••••••••. 103(a) (2\(1), (b) 

Clear7..ooe ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• l!Xi(bi{~ (tl) 
Containers ••••••••••.•••••••• •••••••• ••••••••••••••••• •••••• ••• •• • .103ib (1 (I) 
Design ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• lOS bit) 
Equfpment .\s-rnbly .............................................. lOS b 1)8~ 
Flt tings............................................................. .103(b 11 
lnspecUoo •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 103(b 6 
LocaUorL ••.••••.••••••••..•..••••••••••••••••••••••.••••••.••••.••• lOS(b 2 

Outdoor •••••••••••••••••••••••••••••••••••••••••••••••••••••••• toa(b (I) 
Be~te BulJdlnga.. •••••••••••••••••••••••••••••••••••••••••••• • lOS(b )(ll) 
Special RoolDS-•••••••••••••••••••••••••••••••••••••••••••••••• 103(b 3)(lil) 

Maintenance. ....•...•........•..••••••.••...•.••..••..•.•••.•...... IOS(b 
Marttngs ....................•...••••.•••••••••••...••.••••...••..•. I b I (T) 
Oi:,eraUna lostz,J.ctlons. ···---·····-···--·-··-·~-·-············••"II• .lOI " Ptolng ........•...•..•.•.••....•...••••.••....•....•••..••••...•... . lOS 1 (Ill) 
Safety Relief Dovloea.. .. ........•..•. .......... .•.. .. . . .... .... .... .lOS (1 01) 
Testfo, ...•...•...•..••••..•..••.•...•.•..•.•••.•..••••..••..•...... lOS (1 I 
Tubln«~•··· .. ·•• .. --•············ ... --•• -•..•••.•.•...•.•.•••..•.•.••• 10:S(b (I 

Uqoe''ed Hydrogen Systems •••....•..••.•••••••.....•.••.••....•.. .. • . 103(a: (2 < ), .tca{o) 
CIMr Zone ........................................................... . tm(o (6 (11) 
Contalnel'I .•..•...•...••....•.....•••••••.••..•.•••••.•...•..•.••• :1:(: <1 (I) 

~ca1·s~'.::::::::::::::::::::::::::::::::::::::::::::::::: .lOl(ci (1 (Is) 
Equipment Ar mbl,-............................................... toa(c I <fl) 
Ftttlnp.. ••...•.•••••••••••••.•.•••.••••••••.•••.•••••••••••••••...•• lOl(c 1 <•) 
Grounding ............................................................. tOl(c (4 (I•) 
Inspect.Ion. ........................................................... ~ • . lie t (I) 
1-c,c:atlon .............. · .................................................. l<JB e (2 

Outdoor ........................................................ •1 c <t 
Sei~te Bul1dlrap,. .................................................. l(Jl(o C 
Speclal Rooma... •••• -........................... ~~·-·· .. •••••••• ..... lOS(c I ( 

Malntenance. ....................... -·-··········· .......... ~ ••••••••••••••• lfflc 
Marti~ ............................................................ I c 1 OIO 
Ol)el"aUl]l ln.str'11et::lolll ............................................... 1,c 4 

Atteodan.11 .............................................................. 1 o 4 (II) 
8ecurlt, ........................................................... 1 C t (Ill) 

~DI••·······································-·················· .1 0 l (Y) 7 ~ Devlolil.. ................... ,,. ............................. 1 l 0~ 
Sapi,ortA. .......................................................... :.. • .l<ll(c 1 (Ul 
Testing .................................................................. dm(c 1 {TII) 
Tubln1 .................................................................. lOl(c Tl 
VaPQC'l.&er1 ......................................................................... l(ll(c l viii) 

Bt.andU'd.a ~-__ ......................................................... .116 
JITdrost&Uc Tests: (aee also Teetfnl) 

Fire Estlngolsh--. •.•.•.•.••....•.....•...........•.....•.•...•.•.•... . t57!dim' 
Pl~ ..................... __ ............................... .,,,,.............. .1CJ8 e 
Saadpll)e an.d Boc,e S,stems •••••••••••••••••••••••••••••• ,,. •••••••••••• 168 d l 

J~on Sowcee: Bulk Plants ......... ;. ..................................................... .lc:18(1)(1) 
Dip T8nlrs ................................................................ tc:B(c) 
lndo.strtal Plants, ••••••••••••••••••••••••••••••••••••••••••••••••••••• • 106(e)(8) 
Powder Coe Unga ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 107(1){1) 
Procc sing Planta. ..................................................... . 106(h)(7) 
~ce St..atlons ••••••••••••••••••••••••••••••••••••••••••••••••••••.•••• • 108(g)(8) 
Spraying Operations ••••••••••••••••••••••••••••••••••••••••••••••••••• • 107(c 

Com busUble Residues.............................................. .10'1,(c (5) 
Conformance .•••••••••••••••••••••••••••••••••••••••••••••••••••••• 107(0 (1 

Grounding .................................................... ............. la'l(c (Q 
Hot Sources •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 107(c!(8 
LamJ)S ••••••••••• :. .............................................................. 1'1'1(c , (8) 
Separation Mlnlmnm ••••••••• _ ••••••••••••••••••••••••••••••••••••• 107(c (2) 

mu!t~n'fc:9iigiiiin·i>················································ .l08(b)(&) 

lndoorStora~ .............................. -·-····· .. · .. ··············-·········· ..... 177 
Effective Dates •••••• -!. ....................... ·-···· ............................ 182 
Rooms ................................................................................ 108(d)(t) 
StandardsSourcee ....................................... -......................... 181 



432 INDEX 

808.J'SCT IHDll:11: l'O& 29 CFR l910--0ccoPATIONAL SAl'l:TY ANO HEALTH STANDABDS--Coutlnued 

Subject term Section No. 

Industrial Plants: 
F'lammahle and Combustible IJqulda •••••••••••••••••••••••••••••••••• 106(e) 

Application •••.•••.•••••••••••••••••••.•••••••••••••••••••••••••.••• 106(e)(t) 
Electrical Systems •••••••••••••••••••••••••••••••••••••••••••••••••• 106(e)(7) 
Fire Protection •••••••••••••••••••••••••••••••••••• •··············· .l06(e) (I 
Housekeeping .•••••••••••• ~ •••••••••••••••••••••••••••••••••••••••• 106(e)(9 
Incidental Storage •••••••••••••••••••••••••••••••••••••••••••••••••• 106(e)( 
Ignition Sources ••••••••••••••••.•••••••••••••••••••••••••••••••••.• t06(e){6 
Loading •.••••.•••••••.•••.•••••••.••••••••••••••••••••••••••••••••• 106(e)(4) 
Maintenance ••••••••••••••••••••••••••••••••••••• •· •·~ ••••• •••••••• .J06(ei ('9) 
Repairs~ Equipment ••••.•••••••••••••••••. ,. •••••••••••••••••••••••• 106(e (8) 
Use In hyslcal OperaUona •••••••••••••.•.••••••••••••••••••••••••• 106(e (3) 

IJquefted PetroloUD1 ••••••.•••••••••.•••••••.•••••••••••.••••••••••••••• 110(d)(12)l (f) (4) 
lndwstrlal Stepladders, Type 1......... •• • •••• •• ••••••••••••• ••• ••••••••• •• .26(c)(2)(ll1 
Inorganic orsenlc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IO 18 
Jn•Plant Traffic Signs •••••••••.•••••••••••••••••••••••••••.••••••••••••••••• 145(d)(8) 
Josee• Control ............................................................. .141 (a)(5) 

Labor Camps ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• lf2(J) 
Inspection: (see also Term To WhJcb It Appllea) 

Compressed Oa., Cylinders ••••••••••••••••••••••••••••••••••••••••••••. t0l(a), .16CS 
Cranes................................................................. .li!IO), .180(d) 

Crawler ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 180(d) 
Gantry ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 179(J) 

Ropes •••.•..•••.•••.•••..•..........•..••.•.•......•.•.•....••• 179(m) 
Locomotive ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 180(d) 
Overhead ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. 179()) 

Ropes ••••.•.•••••.•......•.•...•...•••••.•...•.•..••••.•.••.••• 179(m) 
Truck ••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••. 180(d) 

Cyllnder9........... .•. •. ..••..... .. . . . . . • • • • • • • • • • •• •• • • • . •• •• • •• • • • • • .101 (a) 
Derricks ..••••••••••••••••••••••••••.••••••••••••••••••••••••••••••••••. 181(d) 
Dip Tanks •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. 108(f)(S) 
Fire E1tlngulsbers •••••••••••••••••••••••••••••••••••••••••••••••••••••• 157(d) 

Carbon Dlol.lde •••••••••••••••••••••••••••.••••••••••••••••••••••••. 161(b)(l) 
Dry Chemical •••••••••••••••••••••••••••••••••••••••••••••••••••••• 160(c)(l) 
Portable •.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 157(e)(5) 

Flooding, Tant Area., •••••••••••.••••••••••••••••••••••••••••••••••••• • 106(b)(5)(TI), (Y) 
Gas Cyllndeni •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• l0l(a;, .16CS(b)(2) 

High Pressure.,................................................... .lOO(e 
Low Pressure ••••••••••••••••••••••••••••••••••••••••••••••••••••••• lOO(c , (d) 

08380US Hydrogen. ••••••••••••••••••••••••••••••••••• _ •••••••••••••••. 103(b)(5) 
Bose SY3tems ...........•...•..................•.............•.........• 158(b) 
Liquefied B ydrogeo •••....••.•••..•••..••.•.•.•..••••••.•••.•.•••.••••• 103(cY(6)(1) 
IJquld 01ygoo •••••••••••••••••••••••••••••••• , •••••••••••••••••••••••• lOf(b)(l0)(l) 
Manllfts •••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••• GS(e) 
Open Surface Taob ••••••••••••••••••••••••••••••••••••.••••••••••••••• Dt(d)(ll) 
Power Presses ••••••••••••••••••••••••••••••••••••••• , •••••••••••••••••• 217(e) 
Powered Platforms •••••••••••••••••••••••••••••••••••••••••••••••••••• Jl6(e) 
JIA-splrators ............... ----···-····--·--·-····--····----·-·····-·--- .134(0 
Ropes, Cranes •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 17Q(m.) 
Sprinkler S_ystem.s •••••••••••••••••••••••••••••••••••••••••••••••••••••• 16Q 
StandplpeSYl!tems •••••••••••••••.•.•••••••••.•••.•••.•....•......••.• .158(d) 
Woodworking Machines...: ••••••••••••••••••••••••••••••••••••••••••••• .213(s) 

Josuuctlon Slgna, Manllfts ••••••• -.. •••••••••••••••••••••••••••••••••••••••••• 68(c)(7) 
Insulators ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 107<h)(6) 
lntertor Hung Sc4ffolds •••••••••••••••••••• ~............................... .28(p! 

Guardrails .•..•.....•••••••••••••••••••••••••••••••••••••••• , ............ .28(p m 
Bang Wood ........•...•••••.••••.•.•••..•.•••••••.•••••••••.•••..••••• .28(p 
O•erhoad Supports •••••••••••••••••••••••••••••••••••••••••••••••••••• .28(p (& 
Planlrlll(t •••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••• .21J(p)(l!(ll) 
Steel Tube and Coupler Members.. ..........••.•.••.•••..•........•.••. .28~p)i4 
Steel Wire Rope ••••••••••••••••••••••••••••••••••••••••••••••••••••••• .28 p) 2 • (5) 
Supporting Beams..................................................... .28 p) e 

looking Radiation ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .116 
AEC Llcense('IS..... ••••••••••••••••••••••••••••••••••••••••••••••••••• ..96(p) 
Airborne Radioactive MaterlalL •.••••••••••••••••••••••••••••.•. - •.••. 00(~ 
Caution Signs and Labels •••••••••••••••••• ·-························· .OO(o 
DefiniUom ••••••••••••••••••••••••••••••••••••••••••••••••• - •••••••••• .96( 

Em~y~~---························-·····-----····-··----······ .96(o) 
E1posu.re Records •••••••••••••••••••••••••••••••••••••••••••••••••. 96(m.), (o) 
Incident Reporting ••••••••••••••••••••••••••••••••••••••••••••••••• 116(1) 
ln.strucUon Pc,aUDC"-----·----···-·····----------·-·----·-··-·--·--- .96(i) 

Z.acuatfon ................................................................... ·~~ 
E1emptioDL ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •:ct,>• (b) 
E1posure •••••••••••••••••••••••••••• ~ •••••••••••••••••••••••••••••••••• 00( ) 

Airborne RadloacUve Materiala.......... ••••••••••••••••••••••••. •• .OO(c) 
Minors ••••••••••••••••••••••••••••••••••• ····················-···· .OO(b)(I), (e)(2), (4)(2)(11) 

F1t"O!'Ure R('('()rc1S ••••••••• · •.••••••••••••••••••••••••••••••••••••••••••• OO(m)-(o) 
Inl'ldent Rt>rorttng •••• • 

1 
•••••••••••••••••••••••••• ~ •••••••••••••••••••• 960) 

Mlrlniz ~tandards ••••••••••.••••••••••••••• • • •····· •········· ••• · •• · •• •96i~> 
Monitoring ••.•••••••••••••••••••••..•••••••••••••••••••••••••••••••.•• ·=~ ) 
Ove,.1rosure Rerorts •••......•.••••••••••.•••••••••••.••••.•.•••••••• • 0 PeTN>nnt>I h1nrurtlons, Posting........................................ .96 



GENERAL INDUSTRY STANDARDS 

Soa1•c'l' IN0»1 roa 29 CFR 1910--OccuP.&TI0M.&L A.&l"•TY .&ND H&ALTB ST.&NDAnoa-Contlnued 

SubJect term SecUonNo. 

RM1on Tlaughten ...................................................... 96(r) (l) 
Ra<ltoertlve lVaterla\s: 

Pack aired.. . . ................... ................................... .9601) 
StOMljN' •••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••• 960) 

WarrlneFt~ob ..••••..•..•.•...•...••.•..•.....•.•.•.•••••.•.•.•..... .96(0 
""aste, Dlspasal. •• • ••••• •••••• •• ••••• •••••••••••• •••••••••••• •• • •• •• ••• .Q6(k) 

Jaclr!t: 
f)pflrltlon!l ..•••.......•.•.....•...•...•.....••....•.•.•.........•.....• 241(d) 
Fix~ Truck •........••............•...•.•... ~......................... .t78(k)(1) 
Loo~lng •••••..•.•• ·-················································· .244{a)(l) 
lVarkln~ .•••• ••••••.••.•••••••••.•••••••••••••••••••••••••.•. ••• ••.••.•• 244(a)(l) 
}\(alntenanoo ••••••••••••••••••••.•••••••••••••••••••••••••.•••••••••.••• 244(a)(2) 
Truck ••.•••••.•.•••••••...••••• •••••••••••••••••••••••••• ••••.•••••••. • 178(k)(3) 

Jolnte.rs ...••..•...••.•....••••...•••.•..•••..•..•.•....•..••••......•...... .213()) 
?l&"f'!I ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • 213(s)(t2) 

Key:-, ProJectlng •.••••••••••••••••••.•••••••••••••••••••••••••••••••••.••••• 219(h) 
KIPrs .••••....••.....•.••..••....••..•.•.•..•......•.•...•.•.•.•.....••...•• 262(q) 
Kilns •••••••••••••••••••••••••••.••••••..•••••••••••••••••••••.••••••••.••.• 265(0 
Kttct>f'nit, I abor <"&Jl'fl(I •••••••• •••••••••••••••• •••••••••••••••••••••••••••• 142(1) 
Lahf'Urg: (set f'olor Codes, Markings, Signs and Tags) . 
Labor <'aml)l'..t Temrorary ••••••••••••••••••••••• ••• ••••••••••••••••••.••••• 142 

~attilng raclUtles ••••••••.•••••••••••••••••••••••.•••••••••••••••• ••••• 142(0 
~i>d<llng. •• . . . •• • ..•• .• • .•• . . . • . . .. • . • .• • • • ..•.•. •• . . . . • . . . • • . • • . . . . . • . .J42(b) (3) 
Closed ••••••.•.•• .••••••••••••••.•••••••••••••••••••••••••••••••.••••••• 142Ca)(4) 
<'ommurlcahlP DI see ses Reporting:,................................... .142(1) 
rlnlng Facllttle.,. • •••• •••• •••• •.•••• ••••••• ••• •••••. •••.•• •••••••• •• • • .142()) 
Effertlve Dates •••••••••••••••••••••••••••••••••••••••••••••••••••.••••• 149 
Fl\t'I lltlf!S. • • • • • • • • • • • • • • • • •• • • • • •• • • • •• ••• • • • ••• • • •• • • • • • •• • • • • • • • •• • • • .142(b) 
First ~Id . •..•••..••.• •-····································· ········· .142(k) 
Fumishlngs ••••••••••••••..••.•••••••••••••••••••.••••••••••••••••••••• 142(b) 
Floots .•.•••••••••••••.•••••••••. _.~ ••••••• ••••••••••••••••••.••• .••••• 142{b)(4), (5) 
Oround!l...... ..... ••••••• .•. ..•.•.•••.••. .•.•••.•••.. ...•••. .... ... .. . .142(a)(S) 
H eaUn11: EqUIJlment. ••••••••••• •• ••••••••••••••••••••••••••••••••• •••• .142<h)(ll) 
ln!'N:t Control. •••••••••••••••••••••••••••••••••••••••••••••••••••.••••• 1428) 
Kitchens ..••.•...•••.•.•••.•.•......•...••...•...•••••••••.••••....•...• 142( ) 
Launrlry FaclllUes ••••••••••••••.••••••••••••••••••••••••••••••••••••• • 142(0 
Ll~htlnit.. •• ••.•••••••• ••••• •••• •••••••••••••••••••••••••••••• •••• •• •• • .142(g) 
Rf'fU!'e f'ollerUon •••••••••••••.•••••••••••••••••••••••••••••••••••.••••• H2(a)(4) 
Refo.9P Dbl>OSftl ••••••••••••••••••••••••••••••.••••••••••••••••••• . ••••• 142{h) 
RodPnt C'ontroL.................... .•.•.•• •.•••...•.•...•.. •• • • ..••... .142ffi 
Screening •••••••••••••••••••••••••.•••••••••••••••••••••.••••••••••••••• 142( )(8) 
~ewa~ Dbposal.... •••• ••• ••• ••••• •• • • •• • • ••• • • •••••••••••••••••• •• • • • .142(e) 
Shelters ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• '. .142(b) 
8lte ••••••••••••••••••••••••••••• ····-· •• -··.. •• •••• ••• ••••• ••••••••••• .142(a) 
Size .••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.• 142(a){2) 
Sleeping •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 142(b) (2), (I) 
Soere .•••••.••••••••••••••••••••••••••••••••••••.•••••.•••••••••.•.••••• 142(b) (2), (9) 
Standards Soun:es ••••••••••••••••••••••••.••••••••••••••••••••••••••••• 147 
StovM .•.. .............••....................•.............•........... . 142(b)(10) 
Tollf't Faclllttes ..........•.........•........•....•.....•.••..... ....... . 142(d) 
WashinJts••···:························································ .142(0 
Waste Dt.spoeal •••••••••••••••••••••••••••••••••••••••••••••.•••••••••• • 142(b) 
Water Supply .............. ............................................. J42(c) 
""indowe........ ...•...•....••.........•.•.........•.. ..••.. ...... ..... .142(b) (7), (8) 

Ladder~ ack Scaffolds •••••••••••••••.••••••.••••••••..•• - .• ••• •• ••• •• •• • • • .28(q) 
Construction ••.••••••• :................................................ .28(Q) (3) 
EmrlovHS, Mailinum Number ••• •••••••••••••••••••••••••••••••••••••• 28(q)(6) 
Tieavy 0 Duty ••••••••••••••••.•••.•.•••.•••.•••••••••••••••.•••••••••.••. 28(q)(2) 
Lhrltod Duty .•.•••••••••••••••. •••••••.•.•••••••.••••••••••••••••••••. 28(Q)(l) 
Platform Planks....... ........................................ ........ .28(q) (5) 

Ladder Stands, Manual Mobile; (see Work Platforms, Mobile) •••••••••••.••. 29(f) 

Ladden:; ( 'ran~ ••••••••••••••••••••••••••.••••••••• •••••••••••••••••••••••••• .••• 179 (d)(4), (o)(l) 
Fi1('d •••••••••••••••••••••••••••••.•.••••.•••••••••••••••••••••••..•.••• 27 
ManUfts... ...... •• ••••••••••••. . •••.. .•••.•• •• ••••• ••• • .••••••• •. . • .• . .68(b) (12) 
Portable Metal .•••••••••••••••.•.•••••••••••••••••••••••••.•••••••.••••. 26 
Portable \\" ood ••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• 25 
Sawmills............................................................... .265(c) (10) 

Ladders, Fixed....................... ... . ........................ . ........ .27 
Cages ••.•...••••.••• ·····-·· ••••• •••••••••••••••••••••••••••••••••• .••• 27 (c) (3), (d)(l) 
Clearances ••••••.•••••••••.••••••••••••••••••••••••••••••••••••• ••.•.•• . 27(c) 
Cleats .•.•••••.•••••••••••••••••••••••••••.•••••••••.•.•••••••••.••••••. 27(b)(l) 
Design •••..•••••••••••••••••••••.•••••••••••••••••••.•••••••••••.••••••• 27(a) 

Stresses •••••••••.••••••••••• .•••••••••••••••••••••.•••••••.••••••••• 27(a)(2). 
Deterioration........................... ............................... .27 (b! (7) 
Electrolytic AcUon •••••••.••••••••••••••••••••••••••••••••••••••••••••• 27(b (5! 
Extensions ••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••. 27(d (3 
Fastenings ••••••••••••••••••••••••••••••••••••••••••••••.•••••••••. •••• . 27(b (3 
Orab Bars •••.••.•••••••••.•••••••••••.• ••••••••••••••••••••.••••••••••. 27 (c)(5), {d)(4) 
Ladder E1tenitlons............ . •. •••••.• •• ••• • •• . ••••••• ••••••• ••• ••• • . .27(d) (3) 
Landing Platfonns ••••••••••••• •.••••••••••••••••••••••••••••••••••••••• 27(d) (2) 
Maintenance ••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••• 27(() 
Pitch •••••••••••••••••••••••••.•••••••••••••••••••.••••••••••••••••••••. 27(e) 
Rungs •••••••••••••••••••••••••••••• •••••••••••••••••••••••••••••••••••• 27(b)(l) 
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BeotlonNo. 

Sa!et~~vices ••••••••••••••••••.••••••••••••••••••••••••••••••••••• •••• 27(d)(5) 
Side ••••••••••••.••••••••••••••••••••••••••••••••• ••••••••••••.•• . 27(b)(2) 
Splices................................................................. ,27(b) (4) 
Standards Sou.rces ••••••••••••••••••••••••••••••••••••••••••••••••••••• .31 
Welding.·-··········-················································ ,27(b)(6) 
Wells ......•. -••..•..•.•.•.•.•.•.. : •.•••.. .•.•. ••••..•.•.....•.........• 27(d)(l) 

Lad<lers, Portable Metal ••.•••••.•...•.•......•••••.••.•.......••••••..•... • 26 
Care .........••...••••••••••••••••.•••••••••.••••..•.••.•••••••••••••••. 26(c)(2) 
E.1tensfon Ladders •••• ~ •••••••••••••••••••.•••••.••••••••••••••••••••••• 26(a)(2), (4); .26(b)(2) 
Oeneral Requirements................................................. .26(a)(l) 
Platform Lad~ers .•••••••••••.•••••••.••••••••••.•.•.••.•••••••••••••••. 26(a)(5), .26(b)(3) 
Standards Sources..................................................... .31 
Steplad<lers ......•••.••••••••••.••.••..•.....•.....••....•.•...••••••.• . 26(&)(3), .2G(b)(3) 
Straight Ladders •••••••••••••••••••.•.••••••••••••••.•.••••••••••••••••. 26(a)(2), (4); .26(b)(2) 
Te:1tlng •.••••••••••••••• •••••••••••••••.••••••••••••••••••••.•.••••••••• 26(b) 
Tl"llStle ••••••••••••••••••••••••••••• .,.. •••.•.••••••••••••••.•.•.•••.••••••• 26(b)(3) 
Use .•••••••••••••••••••••••.••••••••.••.•.••••••••••••••••••.•••••••••• .26(c)(3) 

Ladders, Portable Wood .•........•••.••....•.............................. . 25 
Care ......................••.....•.•...•...••.••...........•••.•...••••. 25(d)(l) 
ConstrucUon Requirements........................................... .25(<')(1 > 

Rung Ladders •••••.•••••••••••••••••.••••••••••..•••••••••••••••••• 25(c)(3) 
Sectional ••••••••••••••••••.••.•.•••••••••.••••••••••••••••.••••. 25(c)(3)(1v) 
Slnile .••••.••••••.••••••••••••...••••••••••••.••••••.••.•.••.••. 25(c)(3)(U) 
Trestle ...•..••••..••••....•..•.... .•......•••.......•......•.•.. 25(c)(3)(1v) 
T wo-SecUon..... •••• •• . ••••.•. .• • • •• •• • •• • •• . ••• ••••. ••.• .•• • • .25(c) (3) (W) 

Side• Rolling Ladders........... ................................... .2.'>(c)(5) 
Special Purpose Ladders ••••••••••••••.••.••••••••••••••••.•••••••• ..25(c)(4) 

Masons' •••••••••••••.•••••••••••.••••••••••••••..•...•••• .••••. 2.'i(c)(4)(1U) 
Painters'....................................................... .2.'i(c)(4)(U) 
Platrorm ..•••••••••••••.•.••.•..•••••.••.••••.•.••.•••.•••••••.. 2h(c)(4) \I) 

Standards Sources ••••••••..•••.•.••••••.•.•.•.....••...••••••• : •••. 31 
Stepladders ..•••••••••.••••••••.•••••••••••••.....•••.••••••••••••• . 2S(c)(2) 
Trvllcy Ladders ••••••••••••••••.•••.•••••••.•..•••.•..••.••••••.••. 25(c)(S) 

Materials ......•.•..••••••••••..................•.•......•.. ...........• 2.'>(b) 
Wood (Tal>le ~) •••••••••••••.•• ••••• •••.•••.••..•.•••••••••••..•• 25 

Use ..... . ...............•.....•.••...•.......................•.......... 25(d}(2) 
Ladderway OuardlnR ••••••••••.•••.•••••.• •.••••..•.....•...•••••••••.••••. 23(a)l2) 
Lamps: (see also Lighting) •••••.•••••••.••••••••••••••...••..••••••••••••••. lO'i(c) (7), (8) 
Landln~s. Manllfts ..........•.•...•.............•.........•..........••.•• . 68(b) (6), UO)• 
Lathers Sca.lJolds: (see also Plasterers' Bca.lJolds) ......••••.••••••.•••••••• .28(0) 
Lathe., ••.••. . ..•.•.•••••.••.••••...••••••••.....•.....••••••.•••••.••••.•••. 213(0) 
Laundry Facilities, Labor Camps .......................................... . 142(0 

uiundry machinery and Operations........................................ .264 
Lavatories ....................••............................................ 14l(d)(2) 
Lawn Mowers, Power .....................•....................•.•..... . . .•. 243(e) 

Deflnltloo.s •••••••.••.•••••••••••••••••••••••••••••••••••••••••••••••••• 24l(c! 
Oenerol Requirements •.••...•.••••••.••.•.•...•. - ..••••.••••••••.•••• . 243(e (1} 
RldJng Rotary .•••••••••••••••••••••••••••••••••••••••••.•••••••••••••• • 243(e (2 , (4) 
Wal.k•Behind • • ••.•••••••••••••••••••••••••••••••.••••••••.••••••••••.• • 243(e (2 , (8) 

Lead (All occupallonal exposure) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1025 
Lead (Welding) . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . .. . .. . . . . . . .. . . .252(f)(7)(1)··(1ll) 
Lead concentration (Pulp d igester repair) . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .26l(g)(IS)(lv) 
Lead ~sis (forging machines) ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .218(a)(l) 
Leakage'--Bulk OxyJen Byswms •••••••••••.••••.••••.••••.•••••••••••••••••• 104(b)(2)(W) 
Levers, ttand•Operated .•....•.••••...••....•..••.••.......•.•••.•••.•.••••. 217(b)(6) 
LUeUnes: (see also Salet.y Belta) 

Confined Spaces •••.••••••••••••••••••••••••••••••••••• . •••••••••••••••• 252(e) ('-)(iv) 
Crawling Boards .••.••••••••••••••••••••••••••••••••••• .•••••••••••••••• 28(t)(2) 
Powered Platforms ••.•••••••••.••••••.•••••.•••••••••••••••••••••••••• • 66(d)(9) 
Wei ding ..... .. . .... , ...•.....•.•••••.•..•...••...•..•.••••••.•.•..••..•. 252(e) (4) (lv) 
Chicken Ladden, .•.. . ..•.•••••••.•..••..•••••.••••.•..•.•.•.••••.•••••. 28(t)(2) 

Lighting: (see also Lampe) 
Container Areas....................................................... .UO(d)(lG) 
Cran'lS ........•.. . •.••••••••.•••••••• ~ •••••••••••••••••••••• ••••••••.••. 17V(c)(4), (g)(7) 
Exits and Exit SlgM ••••••.••••••••••••••••••••••••• ••••••••••••••••••• .3?(ffi 
Labor C1tmps •••.••••••••••••.•••••••••••••••••••••••••••••••••••••••••• 142 ) 
Laundries. . • . . . . . . . • • . •• • • • •••• ••• . . • . . . • . . • . • •• • ••••. •• ••••• ••••• •• • • .264( (2) (l) 
Mat:hlnr:ry, BIISCment Areas ........................................... . 219(c)(6) 
Manllft.s •••••.•..•••••••••••••••••••••••••••••••••••••••••••••••••••••• • GS(b)(G) (W), (14) 
()pPraUng Areas, Industrial Trucb ••..••••••••• J •••••••••••••• • •••••••• 178(h) 
.Pulp and Paper Milli •••••••••••••••••.••••••••••••••••••••••••••••••••• 26l(b)(7), (c)(lO), (k)(21) 

PulpwO<A RarvP.SUng ••••••••••..........•.•••••••.••••••.•.•••••••••• . 266(e) (15) 
8awml lls •••••.•••••••••••••••••••••••••••••••••••• ••••••••••••••••••••• • 266(c)(6)(W), (9), (21) (.Ill) 
Spray Booths .•.•••••••••••••••••••••••••.••••••••••••••••••••••••••••• • 107(b)(10) 

Ll1h8J':i~e!:~~iea:· •••..••.••.•••••••••••••••••••••••••••••••••••••••••• ,177(0 (1), .178(b) 

Cranf:3 ••••.••..•...••••••••••••••••••••••••••••••••••••••••••••••••• ••• • 179(g)(7) 
Llr,01:01>..<l Ilydrr,gcn Sytsema: (see llydtoeen) 

Ltqnefled, Petroleum Ouee: ~ allo Conta!nen, Liqueft.ed Petroleum .110, .Ul8(b)(l)00 
OU611) 

A ppUan.cee_ ................................... ........................ . 110(b)(20) 
Attendant •••••.•••••••• - ••••••••••...••••••••••••••••••••••••••••••••• llO(b)(lf) 
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SttbJect term 

E es Use ••••••••••••••••••••••••••••••••••• •••••••••••••••••••• • 110 e)(lt), (12) Bulldl=: 
In ustri.a1 Tru.clcs ..••••••••• ------------------~-----:. .................. 11 e)(tl) 
Inside Storage ••••••••••••••••••••••••••••••••••••• •••• •••••••• •••• • 110 f) 
Piping Into ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 110 (13) 

Commercial Vehicles •••••••••••••••••••••••••••••••••••••••••••••••••••. 110 
Condensed Gu Dripe .................................................. 110 (0) 
DeflnlUona ....... : . . ............................. .......... ... .. .. ..................... 110 
Effective Dates ••••••••••••••••••••••••••••••••••••••••••••••••••••••••. 110 {19)0i) .11, 
Elec.-trical Equipment ••••••••••••••••••••••••••••••••••••••••••••..••••• l10(b){17), 18); (b)(13) 
Engines in Buildings •••••••••••••••••••••••••••••••••••.•••••••.••••••• 1101)(11). 
Equipment ApprovaL •••••••••••••••••••••••••••••••••••••••••••• •••••• 11 )~) 
FlreElrtingulllbers ••• ••••••••••••••••••••••••••••••••••••••••••••••••••• 110 ) 14) 
Fire Protection •••••••••••••••••••••••••••••••••••••••••••••••••••.••••• 110( ) 14), (0(7), (h)(14) 

Fuel Handling and Storage.............. . ........... . ................. .178~ 
Gaging Devices ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 110 )(10) 
08lllging Vehicles.................... ......... ........................ .110 e)(l4) 

f1~J~0~vei·oaglngDevtce.:::::::::::::::::::::::::::::::::::::::::: :~r 'soi 
Liquid Transl.er ••.••.........••....................•.•.•......•....... . 11 ) 14 
Loading •....•.........••.....••••.. .......••..........••. : ..•......... . 110 ) 5 
Motor Fuel ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 110 e) 
Odomlng Gases ••... ···•····•····..................................... .110 l!l) 
Pits and Drains ..•.......•..•.•.•............................•.•.•...... 11 d 11) 
Regulating Equipment .••••...........•......... . ... . ........••....... • 11 6); (o)(5); (d)(ll); 

(e)(\J) 
Indoor . . . . ........ . ..•......... ......... ..................... . ..... . 110ffi)(5) 
Locatlon. •• s ••••••••••••••••••••••••••••••••••••••••••••••••••• ~ •••• 110 )(8) 
Outdoor .••.........••..•••••.........•.•.•........................• 110 o){4) 

Sawmills •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. 265(c)(14) 
Service Stations................... .......... ........................... ,llO(h) 
Standards Sources............ . ............ .............. .............. .115 
Storage ••• •.•••••.•••.••••• ••• ••••••••••••••• •••..•••••••.••••••••..•••. 110 
Tank Car LoadJng •••.••••••••••••••.•••• •• • • -· ······················-· .110(b)~15) 
Transport Truob •.••••••••••••••••• ······-····· ······· .••.•.. •••••••••. llO(b) 15} 
Trucks. . ........... ............................................... .... .178{b) 10), (lt) 
Tru.clcs Co11vereion ••• • ····- -· ••• _........ ••••••.......•..... .. •. .. . . . . .178(d), {q)(12) 

Liquid Fuels: 
Handling and Storagfl •••••••••• ••••••••••••.••.•.•....•..•••.•.•.•.••.•. 17Si8 
Heating Systems ••••• •••••••• _ •••••.••••.••.•• ••••••••• •••••••.••••••••• 177 (5) 

Liquid Heaters, Spray •••.••••••••••••...••..•••••.•••.•••••.••••..••••.•.•. 107 e)(7) 
Liquid Transfer: 

A.nhydrous Ammonla •• -•·-···••s-... ...•. ••...••.......•.•.............. 111~){12), (f){O) 
Flarnmal>le Liquids.. .. _ ................................................ . 107 e)(4), (9) 

t.oac\'t~~1n::etroleom Oases ••••••••••••••• ••••••••.••••••••••••••...•••. 110 )(14) 

Crawler, Looomot.lve and Truck Cranes............ ................... .lii! 
Attachlng ....•.....•••.•.• -·· ······ -·········· ····················· .l80 12) 
Holding ••••••••••• ••••••• _ ••••••••••.••.••••• ••.•••••••..•••••...•. 180 4) 
Movlog •.. · -·········-···-·-········· · ···-························· .180 3) 
Size._ ••••.•••••••••••••••••••••• •••.•••••••••••••.•.•••••..•.....•. 1 1) 

Derricks ••••••••••••.•••••••••••••••••••••••••••••••••••.••••••••••••.•• 181 
Attaching .••••••••• _ ••••••••• •.••• ••• ••••••••••••••••.•••••••••.•••. 181 ti 2) 
Boom Securing ••••••• -······························-······· ······ .181 6) 
Holdlng •••• --············································· · ······· .181 I 4) 
Movlng •••••••...••.••••••••.••• . •••••..••••.....••..•.•. ·-· ······· .181 '} > 
Size .••..••••.•..•.••• -..•••.••...•••.•.•.•••..••...•....••.•..•.•.•• 181 1) 
Winch Heeds •.... · -··· ········ · ··············· ············· ···· ··· .181 6) 

Overhead and Oant.ry Cranea.·-······································ .179 n! 
Attaching_ ••••••••.••••••• ••••••••• •• •·•···•·•····················· ·179 0 I! 
Holst Llmit Switchea .•••....•.....•.•.... -·······················- .179 n 4 
Movlng •••••.••••..•••• ·-·········· · ······························· .179 n 
Size ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 179 n 1 

Load Ratings: 
Cranes·--········ ····· ·············J···--········· ···················· .180~) D erricks ••••••••••• •• ••.••••• - ••••.•••.••••• ••••••••••••••••••••••••.•.• 181 c) 
Overhead and Gantry Craoes ••••••.•••••••••••• -•-· ·················· .179 1)(5) 
Powered Platforms •• •••••••••••• ••••.••• •••••••.•••••.•••••••••••.•.•.. 66(c)(7) 

Loading: 
Bulk Plants •••••• ••••••••••••••••••.•••••••••••••••.•.•••••••••••••.••. 106,(3) 
Exploslvee . .•••••••• ••••••••••• -·•················ ········ -······-····· .100 e)(3) 
Industrial Plants •••••.••••••••••••••••••• ••••••••.•••••••••••••.••••••. 106 e)(4) 
Liquefied Petroleum 01Mles •••••••••••••••• - ••••••••••.•••••••••••••.••• 110 )g5) 
Processing Plants •••••••••••••••••••••••••••••••••••.••••••••••••••..••. 106 ) 5) 
Scaffolds ••••••••••.•••••••• -··· ········································ .29{a)(2 

LooomoUv& Cranes: (see al8o Crawler, Locomotive and Truell: Cranes) .•••• . 180 
Log Handling: (soe also SaWD1llls) ••••••••••••••••••••.•••••••.•••• _ • •.•.••. 265 d) 
Looms •.••.••..•.•.••••. ••.••••••••••••.••••.••••••• .• •••• ••• •.••••••••..••• 262 n) 
Low Pressllle Cylinder lnt'pectlon. •••.•••••.•••• ••••••••• ·••••••••••••••·• -166 ci, (d) 

Exterior .•.•.•• ••••••••• _ •••••••••••••••••.••••••• .•••• •••••••••••••.... 166 c (3), (d)(') 
Fire Damage .•.........••••••••. •.•.•.•••..••••......••••. •.•..••.•.••. 166 c (3) (:a:) 
Hydrostatic Testing •• · · ·-··· ··-···················· ••••••.••.••••.•• •• . 166 d) 
Interior •.....•.•...........•.....•...••....•.•. _ .......•.......•........ 1 d)(3) 
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SUBJSCT lNDSll: roa 29 CFR 1910--OCCUPATI0NAL S.a.rnY AND HliLTB STANDARDS- Continued 

SubJect term Sectloo No. 

Preparation •••.•••••••••••••••••••••••• ••••••••• ••••••••••••••••••• • •• . 166~)(2), {d)(SJ 
R eJeoUon • ••••••.•••••••• - ••••••••••• ••••••••••• •. • • .••••••••••••••••• . 166 c)(l)O) 

Low Pnl6Sure Tanks ••••...•••••••.•••••••••••••••••••••••.•••••••••••••.••• 106 )(1) (lT) 
LP·Oe.ses: (see Liquefied Petroleum Oases) 
Lumber Uandllng ••••••••••••••••••••••••••••••••••.••••••••••••••••••••••. 2651!(27), (211» 
Lu.oobroonis ___________ ···· ···--------··· · · · - ···------ --------------------- .141 

Location ••••.• ••••.••••••••••••••••••••••••••••••••••••••••••••••••••••• 141 {l), (2) 
Waste Disposal Contafnen... •••••••••• • .••• ••••••••••••••••••••••••••••• • 141 (3) 

Macbl0& OuardJng: (see Macbine(ry) Ouardtnc) 
Machlne{ry) OuardJnc ••••••••••••••••••••••••••••••••••••••••••••••••••••• . 211-.222 

Abrasive Wheel Machinery ••••••••••••••••••••••••••••••••••••••••••••• 216 
.Anchorinc Fllted Machlnory ............................................ 212!a), (b) 
Bakeri.e., ___ ____ __ _____ _____________________ ~--------------------------- .263 OJ Barrels ••••••• _____________________ ___________________________________ .212 a (4) 
Bladefl E,rl)()eure •••..... -.. ...... . . . . ...................................... 212 a (6) 
Cale1ldsrs •••••. •••.•...•••••.• ------··········-·······---···-········•· .218 
Containers •••.•.•••••.•.••• _.......................... ........ •• • . • • . . .2l2(a)(4) 
Dcflnltlons • • •.•••••••••••..•..•.•.••••••••••••••••••••••••.••••• _ ..•••. 211 
Drwns .•••• .,.. ..••• •• ••••• ....• •••••••••••. - · •• •• . • • • • • . • • . • • • • ••• • • . •• .2l 2(a)(4) 
Effootlvo Dates ..••••••••••..•.•..••••••••••.••••••..••••.••••••....•••. 220 
Forging Machines............................. . . ....................... .218 
c)encral R equirements ••• .•.•••...••••••. : •••.•••.•.••••••••••••..•.••. 2l2(a)(2) 
~tills........................................... . ....................... .216 
l'olnt of Operotlou ••••••••.•• •••••• ••• ••••.•.•.•.•• •....•.••.•••••.••••. 212(a)(3) 
1>ower Presses .......................................................... 217 
Power Tra11sn1lssion Equipment- . .. • • • • • . • • • • • • • . • . • .• . • . • . • . • • • • • • • • .210 
Stondards Sources •••••.•.•....•......•..••.... •. .. _..... . . . . . . . . • . • . • . .221 
'l'ypes._········ · ·································-····· ········· ······ .212tn)(l ) 
·woodworking Muchlnl'ry .•• •••••.•••........••...•.•.•.•......•........ 213 

Mnchh11.'.<;: 
A l>rusivc Wheels •••..•.•••....•.... ....•.. ·-· ...•..••.•..•.•...••.••• • . . :?l .'i 
Doflnitlon.s..... ••• • • . . .. • . • • • . • • . . . . • . • •• • . . • . • . • • • . • • • . • • • . • . . . . . • . . . .211 
1-'ol'gtug .. _ ··: •• ·······-· •••••.••• ••••.. ..... .•. .••.•••••••••.•.•........ :Hij 
Milli; 1111d Cult'mlcr.1 . • •••...••..••.••..•...••• . ••...••.•.•.••••..•.•.••. 211; 
J'owc•r Trnnsrnls.-uon~ Mechonll.'.ul.................. ... ................. .:?1:J 
Pr<'siK'S. Mcchnnlcal ••••.••..•••. . •...•.•.. . ••....•.••..•.•• ••..•.....•• . 217 
Tm,lilc:! •.••... •.... .•..•..•••.•.......••..........•.•.•........ .••..•.. 202 
Woodworking ..••••..•••.••.•.•......•••...•......•.•••.•.•..•••..•.•.. 213 

MagU%il1rs, E~t1lo.<:i vr.s......... .. .......................................... . IOO(c)(2) 
(:to.'IS l ..•• .•••....••...........•.••..••• ..••....••.••....•..•••.•...... IOO(c}\3) 
( '.loss TI ••.••••••••••••. ••..••••••••••••••••••••••••••..•...•.••....••.. lOO(c•)(,t) 
C la.c;s TH . . • . . • • • • • • •• • • • • • • • • • • • • • . . • . • . • • • • • • • • • • • . . . . . • • • • • . • . . . • . . • . IOO(c)(6) 

M.untononce,: (&et' ulso Term To Which lt Applies) 
Bulk Oxygen Systo1ns ••• .••••••••••••••••.••••....•.•••••••••..••••..•. llM\h)(lO) 
Crones ••••• ..••••••••••••.•.•••••••••••..••...•••••••••..••. •.•.•.•••.. 170(1), .180(0 
J>cirricks.. . • . • • • • • • • • • • • • • • • • • • • • . • • • • • • • • . • . • • • • • • • • • • • • • • . • • • . • • • • • • . • lRl (f) 
Egrc.'13 .................................................................• 3\i(d), .37(k) 
:1-'lrc Alonu F:yst.oms....... ............................... ............ . . lfl3(c) 
J-'lro Extinguishers: 

Corhon Dloxhfo •••••..•.•......•••••................•...•....•..••. 16l(h)(2) 
l!ry Chemical. ..................... . ...........•................. ·}l!O(cH~) 
I ort.al>ln ••..•.•••••.•....•....•.••.....•.....•..•.••••..•...••••.•.. ,58(d)( ) 

c :,1.~-ous Hyclr~on Syswms .••.•..•..•.•.........••.•••....•.•••.•..... 103<h)(li) 
l 11tl11sh1ol l'lunts. ········· ·············-·········· ···················· .JOO(t1~(!I) 
f ,lt111l'fil'II H yilrogcn Systems............. ........................... .. .103(c. (.',) 
l'owclcr Contlngs •..•••••••••..••...•••.•.•.• •• ••••••••.•.•••••.•...•••• 107(1)(4) 
l'ow,:rcd T11d11st1inl Trurks ....••......... ...•.•.••..... ...•.•• •.....•.. 1713(q) 
l'ow,•rcd J>l:\t.fonns. .••.•.......... .•• •.• .••....•.... _........ .. • • • • • . • • .116(r )(0) 
I' roccs.':I ,ui: Plnnts... . • . • . • • . . • . . . . . . . . • • . . • • . • • . . . . • • • • • • • • • • • . • . • • • • • • . IOO(h )(8) 
ltrsph-ator.1 ..•.••..•••••.••.. --·....................................... . 134(!) 
Saf1•ty U,·llcI D cv iec'S •••...•.....••••••••....•..••••• •••..•....••••...•. ltli(h){5), .llJS(h)(-l) 
:iprlnklur Sys toms •• •••.. _ .•.•.••.••..••...•.• . •.•••••...•••.•.•.••.. ~· .JliV(d) 
1'ypo F Powl.'md Plntfonus ••••• ••.•• ..•.....• .•••.••..•.• ..•.....•••••. li6(c)(5) 

Mnnlfoldlng ( :us Cylinders •••.•.•.•••... - .......•.•.•...• • • • • • • • • · • • • • • • • · .2a:.?(ul(3) 
'fo' ucl·O~ . ·;:·;··:···-················································· ·:;~~(! <Ji<~ ()~roting l 1 <X:edures ••••. .... ..•..••••••••...•.•..•••. ....••••.• •. • • • .~ ( ( ( ) 
Oxygen................................................................ .2!i2(a (3 (It) , (Iii) 
J>o1tnhll' O11111'1. llcnders •.. -·-········································· .25:l(n (3 (Iv) 

M:\nholcs ••..•.•..•.•...•••......•••• 
0 
•••••••••••••••••••••••••••••••••••••• ~(0)(6) 

Mnnllft:1 ••••.•••.•.•..••.•••.•.••••. •••••..•••••• •••.•••••• ··-·· .•••••.•••• . 68 
Applicn\ l011 . • ...•••...•.••..•.•••.•••••.•....•••••••••..••••••....•.••. OS(h)(l). 
TI11lt.s .•. ..•.......••.••••..•••••.•..• •...•..• •••••.•••.••••.....••..•••. tl8(\l)(l )(II) 
Bn\lrns ..••..•.•.••.•• •••••••••••••••.•.•••• ~ •••••••.•••••••.•.•.••••••. 68(c)(l)(I) 
c • l,m.rn11C1>s. •• • • • • • • • • •• • • • • • • •• • • • • • • • . • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • .68(b}(ll) 
l>\llinlllons .......................................•.... ·-··· ............ t18(a) 
l?l'Sig1~ : ........•....••.........•••••.. · •• · • · • • • • • • · · • · • • • • • • • • • · • · • · • • ·=(~) (:) 
L,lt l 1ot.Cl<'llo11 •••••••.•••.••••••••••••••••••••••••••••••••••••• - •••••. . ( )< ) 
1''1oor Opc111l11gs ......................•.......................•.......... Ull(bl(S), <7> ! :••n~rn_l Rcqu.lrcml.'nt.s •••.• . ........•.••••••....••••.....••.••..•.•••• ·=(~ 

8 1 10 Iv) 
,11a1ch 11lls ••..••••.••.............••••••....••••.••.•...•.••..•..•••.. · ~ ( ~( ), ( )( 

t: u::irds. ...................................................... .. . . . . . . . .68( h (7 , (11) 
Hsmdholds ...•.....•.•..•••••...•...•••••••.......••••.....••••.••..••• 68 c)(4) 
f nspcctlons .••.•...•••••.........•.••••••....•.••.•.•.. ...• .••••.•.•••.. 68(e) 
I 11,;trnctlon Slg11s •••••••••.•••••••••••• ·-·· •••••••••••••••••••••••••••. . 68(c)(7) 
f.nddcrs .••...••..•.••••••.•••.•••••..•.••.•..••..•.••••••.•.•••••....•. 08(b)(l2) 



GENERAL INDUSTRY STANDARDS 
--

SUB1'£C'l' INPIIX FOR 29 CFR 1910- OCCUPATI0NAL $Al!'llTY ANO HEALTH ST~NOARDS-Contlnucd 

SubJect term Sootlou No. 

1,1\ll(tillgS •••••••••••••••••••••••••••••••••••••• ••• ••••• ••••••.•••••••••• 68(b)(6) 
f.lghUng ••..........•....•••...••...•........•.•••........ •....•••.•.•.• 6S(b}(tl)(UI), \}j) 
~n~h~•,\Cl'Y. ........... ... .. . . . . . . . . . . . . . . .. .. . . . . . . .. . . . . . .. . ... . . . . . . . .68(c) 
. l\'\:h,, lc:\l Requirements •••••••••.•..•.•••.. ••.•..•.•...•.•...•.•.•.•.• 68(0) 
OpcrnUng RulCIS •.•..•••...•.•.••..•••.•••....••••••.••.••.•.•.•.•.•••. . 6S(d) 
l'l:\Uonns............. •••.•....•••• .• • . • . . • . . •• • •• . . . • . • . . . • . • • . . . .• • . • .68(c)(3) 
H1'1CO!d ••... .............................................................• 68(c}(2) 
Htandurds Soun .. -cs •• ••. .•..•• ••.•• •.•• ••••••••.•••.•••••.••..•••.•.•••• • 68(b)(-t), .69 
Ht~ps •........ ...................................•..... . ...............• 68(r.~(3i 
::-tops.... . . ............................................................ .GS(c (5 , (6) 
Warning Signs •........•.......•.....•. •.•••.•.••••..•...•.....•..••.••. 68(e (7 
W~nt her J>rotceUon..... ................... •. • . • • • . •• • • • • •. . . . • • •• . • . . • .68(1>)(15) 

Maril.Ing Physir-.ll llnznrds ••.....••..•............•..•.•.•...•.•.•.••..•... • 144 
Raw,nl\ls. ••••.........•.•••..•••..••.••••••..•••••.•.•.•••.••..•.•••••. .265(c)(ll) 

M1u ·ki11gs: (sec ulso Signs and Tags) 
Hulk Oxygt'll Systems •••......•...••..•. •·• ··••· ••.••.•••.•.•.•.•....•• tOi(b (8)(vUi) 
Compressed nns Cylinders • • ..•••....••. •• ••••••.••...•.•••..•••••••.•. .252(a (2) 
Ext>lo....tve AcLUllted Tools •••••.•••.•••.•••.•.•.•••••••.••.• •·· ····•··•· .243ld (3 
F.xplosiV('.S •......•••.•.••••.....••••.•.•..••••.•••.•.••••••••••..•••••.• 109 d (2 (U) 
F.y0 nnJ F~o Protection ••••.•.••••..••••. ••••••• ••.• . •••• ~ ••••••••.••• 133 a \• 
J,' iro ExUuguishors •.••••••.•.•. •.•••••.•••••••••••.••••• •••••••••.••.••• 157~ 8 , <•> 
Oaseous Jl~drogon Systems ••••.••...•.•••.•••.•••••• •• •• •••.•...•..••• • l<Q 1} 1 (v) 
Lh1uoOr.d l yrlrogon Systems • • ......•.•...•.•••. •••.•.•••••••.•.••••..• l<Q e)(l (llJ) 
J,lr1uollod l'1•t roh.•u11\ 00S('S .••.......•••.•...•.•.•.•••••....•••••.....•• UO(b)(&, (o) 
Lond Rnttogs: 

Cranes •••••••••••••••••••••••. •.. •.•. •. . .•.•...•••••.•••.••.......• . 180(c)(2) 
Derricb •••••••.•. ••.•••••••••.•••••.•••••••••.•. •.•...•.....•.•.•.• 18l(c) 
Powered Industrial Trucks •••.••••••••••••••••••••••••••••.•••••.•. 178(a)(3) 
Powered Platforms •••••••••••••••••• ••••••••.••••••••••...•••••.•• . 60{cH7), (21) 

Physical Hazards.................................... . ................. .14-t 
Rcsrlrntors ............................................................. 134(g) 
Sawutllls ••••••••.•••••••••••••.•••.•••.•••••••••••••••••.•••.•.••••••.•• 265(c)(ll) 
St,andpipe.s ••.•......•••••.•••.•••••.•••.••.••.•.•.••••••.•••..•••.. ...• 158(b) (i), (c)(j) 

?.lason's Adjustnble Multiple Point Suspension Scaffolds .• •..•.•...•••.•... • 28(0 
Deom Structure nnd Strength_ ••...••.•.••••••• ••••••.•.•••.•.•....•••. 28(0(4)l (5) 
Bolts, Fltt ln!!s and Cl~mps... •••..•• .. • . . ••• • • • . • . . . • . . . • . • . . •• • . . . . • . .28(0 (llJ 
ChannC'l Iron Out.rigge.r Heams •••.•..••.•.•••.•.••.••.••.••.....•.•.••. 28(0(7) 
(; uardrnils. •••••. •• .• • ••• •• • • •••••.• •.. • . •. • • • . • . •. •• . • • •••..••....•.•• .28(0(15) 
Hoist•Mndtiues. •• • •. .••.•... . •.•• •• . . . . . • • •• •• •• •• ••• . .. • . •• • . . . • . • . • . .28(1)(2> 
Installation .......... . ................................................. .28(0(17) 
Load RC'quiroments. • • • ••• ••• . • . • . . •• ..••. .. • • •. • . • . • •.. • . . • • • • . . . . . •. .28(0(1) 
Ovcrh:ini: ••........•...•.•.•.•••.•..••.••..•.....••••••..•.••••..•.••••• 28(0(6) 
OvC'rhC'ad ProtC'ction.......... •• . . . • . • •• • ..• • • • ••• • • • . . • . • . .. •. • • • . ••.• .28(0(16) 
P l:it,lonn i:;1 rcngth.. •• . •• • . •• •• • • . • • . . • . .• . •••••• •. •• . . • •• • •••••••. .• . • .28(1)(14) 
l'lntform $uppcrts. ... •• • . • • •• • •• . •• . • • • ••••• ••. • • . . . . . •• •••••• •• . . • • • . .28(0(3) 
i:;inglc Outriggc:r Bcmns ••..•.••.•.••••.••••••..•••.....•.••..•..•..•.•• . 28(0(13) 
~top Bolts •........••.••••••.•••••..•••..•.•••.••••..••••.•..••.•..•••.. 28(0 (9) 
Susprnsion Wiro Rope3 • ••...•••••..••••....•••••••..••.•.•.•••..•..••.• 28(0 (12) 
\Vcl.>S ••••••••••••••••••••••••••••••••••••••••• •••••••••••••••••••••••••• 28(0(8) 

Masons' Ladrlcrs............. .• • . . . .• . . •• .. .• • • • .. . • . . . • • • . •. . .• . •. •. • . • • • • .25(c) ( 4) (ill) 
Mntchinit Mad1ine.s .•••..•.••.••.••••••..• .•••. •.••.•.••.•••..••.••••••...•. 213(n) 
Moterinls llondling and Storage: 

Aisles nnd Pnssagcwnys •••••••••...••••.••.•...•••...... .••..••..•....• • 176(a) 
Clearnnco Signs ••••. •••••••.••. .•.. ..•.•.•••••••.......•.•••••..••.••.. • 170((1) 
Cranos-Crowler, Locomotive and T ruck ••.•••.•..•••.•....•.••..•..... 180 
Crnnes, Ovcrh<.'ad and Gantry .................. ....................... . 170 
Definitions ••••••..•••••••.•.. •••..•••••••.•••••••••••••••.••.••••.•..•. 177 
Derricks •...••••••••..••.••••••••••••••••..••••••••••••••• ••••.•.••••••. 181 
Effective Dates. ........ . . ..... . . ......................... ............. .182 
Guarding Opcutngs... •••.••• •••• •• • . •••••••. .• •. • •• ••• ••. •• •••• •• • •.•• .176(g) 
Housekeeping.............. . . .. . • •• •. •• •••• .• • ••••••• •• • • • •••••••••..•• .176(c) 
Mechanical F.quipmont ••••••••••••••••.••••••••.•••••••••.••• •••...•••• 176(0) 
Powered Industrial Trucks .•........... .................. ........•.... . 178 
Pulp and Puper Mills •••••••••••.•••••••••••••••••.•.•••••••••••..••..•. 261(0), (d), (1n) 
Railroad Cnr Blocks ••••••• •..•••••••••.•••...•..•••••••••••.••.••.•.••. 176(0 
Securing ..•.••••.••••••••• ••••••••• ••••.•.••••••••••••••.•••••. .••. •.••• 176(b) 
St:indards Sources •• •••••••.•••••..••••..•••••..••••..•••••• .•••••..•••• 183 

\latcrials Storage: (see also Materials Handling and Storoge) 
CombustlblM, Ordinary •••••••••.••.••••••.•••.•.•.....•.......••.•••. 177(b)(l) 
Exemptions From Standard ••• •••..•••••. ••••••..••..•.••••.••••...••• • 177(b) 
H eight: 21 Feet or Less •••••...••••••••.••••••••••.•••••.•••.•••.••••••..••• .177(b)(l) 

Qv\)r 21 Feot ••••.•••••••.•••.••••••••.•.•••••.•...•••..•.. •••••..• .. 177(b)(2)(l) 
Indoor ••••.•.•••.•••• •••••••••••••• .•••.••••••••.•••••.••••••••••••••••• 177 
Type 1 ................................................................. . 177(a)(10) 
'l'ype II .•••• .••..•••••••••••••••••••....•• •..••••••••••.••••••••••.•.••. 177(0)(11) 
Type 111. ••••••••• •••••••••• •••••• •• • ••••• •• •••••••••••••• •••••••••••••• 177(b)(l2) 

l\lnximum Allowable Concentration: 
Fluorine............................................................... .252(0 (5) (U) 
Welding Contamination. .•••••••..•.••.•••.•.•.•...••.•••••.••..•.•..•.. 252(0(l )(iv) 

Means of Egres5: {soe Egress Means) 
Mechanical llandliog Equipment: 

Clearances •••••••.••••••••••••• •.••••.•••••..•••••••••.•.•••••...•..••• . 176(a) 
Powered Industrial True~ ••••••.••.•••••.•••••••••.•.•..•..•••••..••• • 177(e), .178 
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Subject term Seotlon No. 

Mechanical Power P resses: 
Air Cootrolllng Equipment ••••••.••..•••••••••• . •••.•.•••••..•••••••••. 217(b)~10) 
B rakes, F riction ... ...... ........ . .. . ........... ................... . ... .217(b) ,2) 
Clearances, Work Area •••••••••••••.••••.•••••••••.••••••.•.•• . ••. .••••. 217t1)(3) 
Clutches: 

l<'u ll Revolu tion. ...... . . . . . .............. . ....... . . ...... ......... .217(b)(3) 
Part Revolution ••••••••• •••••••••••••••••••••••••••••••••••.•••••• . 217(b) (7) 

D efinitions ••• • ••••••••••••••••••••••••.••••••••••••.•••••••••••••••••• . 211(d) 
Dies •.••.•... •.••••.••••••••••••••••••••••.••••••••••••••••••••.•••••••. 217(d) 
Effective Dates. ... . . ... . . . . . ........................ ................. . .217(a){l )-(i), .220 
Electrical Controls......... . . . . . ........................ . . ............. .217(b) (8) 
Excluded Mo.chines. . . ....... . ................. . ..... . ................. .217(a)(S) 
Foot Pedals... .............. . ................... ....................... .217(b)( 4) 
G11ardlng •••••••••••..••••••••••.••..•••••••••••••••.•••••••••••••••••• . 217(b) 
Guide Posts. . ........... . ....................... . ..................... .217(d )(4) 
H and Feoding Tools •• •••••• •.••••••••••••••••••••••••.•••••••••••••••• . 21i(c)(4j 
H azards: 

Guido P osts. . .......... . . ........... . ..... . ....................... .217(d) (4) 
Pcrsonnl'L ••.••.••••••••••••••••••••••. •••••••••••••••••••••••••.••. 217(b)(l ) 

R ydrauUc E quipment •••••••••••••••.••• •••••••••••••••••••••••..•• .•• . 217(b)(11) 
Inspection: 

Records . • • • ••••. •••••.•••••••••••• ••• ••••••••.•••..••••.••••• ...... 217{o)(l) 
Installations: 

All. ••••••••••.•••. •••••••••••••••.•••••••••••• •• .•••••••••• •••.• ••• . 217(a)(3) 
Former ••••••• •••••••••••••••••••••••••••••••• ••••••••••••••••••.•• . 217(a)(2) 
New ........ .... ... . ....... ................. .... .......... ....... •. . 217(a)(l) 

Instructions • • •• •• ••••••••••• •••••••••••••••••.•.•••.•••••••••••••••••• , 217(!)(2) 
Levers, B and-Operated.. .... . ................ . . ................. ... . . . .217(b)(6) 
Maintenance: 

R ecords ..•• ••. •••••••••••••••.••••••••••• ...••••••••••.•••••••••••. 217(e){l) 
T raining PersonneL •••••••••• ••••••••• ••••••••••••••••••••••••..••. 2J7~e)~3) 

Minors........ ......................... ........................... . .... .217 O (1) 
Modifications •••.••.••••••••••••••••••••••• ••••••• •••••••••••.•••••••••. 21, a){4), (e) (2) 
Operating Instructiorui... ...••••.•••.•.•••• . ••••• ••• ••• •••••••••••••• •• .217~(2) 
Overloading ••••••••••••••••••••••••••••••••.•••••••••••.••••••••••••••. 217 0 (4} 
Point of Operation •••••••••••••••••••••••••••••••••••••••••••••••••••••. 217 c) 
P ressure Vessels •••••••••••••••••••• • • •••••••••• • ••••••••••••• •••••••••. 217 ,)(lZ) 
Reconstruction •••••.•••••••• •••••••••••••••••• : •••.••••••••••••••••.••• 217 a}(3) 
Slide Counterbalances ••• •••• •••••••••••• •••••••••••••••••••••••••••••• . 217(b) (9) 

Air ..••••• •. • • •• •. •••••••• • ••.•• •.•••• • • ••••••••••••••••••••••••••• . 217{b)(O)(lli)-(v) 
Spring. . . .... . .. ........... . ... . . ........ ......... . ..... . .......... .217(b)(P) (1), (ll) 

Standards Sources •••••••••••••••••.•.•.•••.•...••..••••••••.••••••• •••• 221 
Training Maintenance Personnel. .••.••.•..•.•••••••••••••••••••••••••• . 217(e)(3) 
'!'readies ••.•••.•••••••••••••••.••.•..•..•.••••••••••••••••.•••.••••••••. 217(b)(4) 
Trips, Two-Hand •••••••••••.••• •...•••••••.••••••••••...•••••••••••••• . 217(b)(6) 
Urutlzed T ooling .••••••• •..• .••••••••.••••••••••.••••••....••..•••••••. 217(d)(9) 

Mechanical P ower Tnmsmlsslon Apparatus .•••..•.••.•..•..••••••..• •••• .•. 219 
Bearings. . . .............. ...................................... . ....... .:UO(J), (k)(3), (p) ~3) 
Belts: 

Caro........... . ................................. ........ ........... .2J9(p)(6) 
Fastenc1 s •.......•.•••.•..•••••... ·••••.•• • •• •. •. • • •••••• ••••••..••. .219(~( 4) 
Perches........... ................................................. .2114(1 (3) 
ShHters ....••.••••.•••.•....••.••.... ~····························· .219(1 (1) 
Shippers .....••.•••••••.•..•.••...•.•••••••.•••.••.•..•......•••.••. 219(1 (2) 

Chains .••.......•••••••....•....•.••.....••.•••••..•••....••••.•.••••... 219( 
Clutches................ . .................... .......................... .210(k), (1) 
Collnrs .•••....•••.. •. •••••.•.••.•.••.••••••.••...•.......•••...•..•.••. ,21~(1) 
Couplings....... . ..................................................... .219(1), (k)(l ) 
Cutoff Couplings .•.•..••.••.•..... ··-··· ...•.•••.••....•.•.••...•••..•. 219(k) (1) 
Definitions .•••.......••.•.•.•...•••.....•.•....•.••......•...••••...••. 21 1(0 
Drives: 

Belt, Rope, and Chain ..••.•.....••.•.•.•..•....•.•.•.•.......•..•.. 219(e) 
Friction •.•.•••••.•••••.••.•...•....•••..•.••..••••...••..••......•. 219(g) 

Effective Dotes .•••••••••.•••.•.•••.••••••••.•..••..•.••..•••.•• •.••.•• . 220 
En,tne ~oms •.••.•.••••.•......••.•.•..•...........•.•.....•..• ••.•.•. 210(k) (2) 
F,quipment Cnre ....••••••••.••.•.••... . •.••. .•.•..•...•.•....•.....••.. 219(p) 
Exclndod Apparatus ••.••••..•..•..........••..••.....•.....••..•••••... 219(a) (1) 
Oears ..•••.•.......•.•..••.•.........••......••...............•..•....•. 219(0 
g~:~~~g ............................................................... 210 

Disks .....••..•.•..•.••.......•..........•.......................... 210(m)(l ) 
llorizontol Overhead : 

Belts •....••.•••.••.•..•••••...•..•.....••..••..........•••..... 210(o)(3) 
Rope and Chain Drives ..•.. ••.•.•.•..•...•...•..••...•.•....•. 210(o)(4) 

Materials ••••.•• . ••••••.••.......••..............•.....•....•....•.. 210(m)(l ) , (o) 
Priwe Mover .•.•.••••••.••.•....•.•.••.•.......••........•....•.... 219(b) 
Shields •.••....•.. • .....•.••.•.....•..•.•..... .....••..•••..•••...•. 219(tn)(2) 
Standard .••.•..•...••................•........••.•.•............... 219(m) 

Manurnctu1 Ing Methods........................................ .2l!J(m)(2) 
Mate1ials .. ...••. . ••...........................•....•......•.... 21\l(m)(l ) 

Toeboards ..••....••...............•.....•.•......••....•........... 219(o)(5) 
U•Uuards ..•..••....•....•..........•..•....•.....•........•....... 2}0(1n)(3) 
Wooden ................•...............•..••.•.•.•......•..•........ 211Ho)(2) 

TI angers ...........•..•..•..•....•..... ........•.....•......••.•.•.••... 219(p)(4) 

l 
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SubJeot term Section No. 

Keys .......•...................•....•....•.•......•..•..•.•.••..•.••.. 2l !l(b ) 
Lo('otcd in Basements, Towers, 011d Rooms ..••.•..•...••.•••..••.••.•.. 219(C\)(li) 
l't'rso11n1:l Protection .••••• •••••. .•. •••••••.•••..•••••.•••••••••..•••.••. 2l !l(p)(7) 
P rime :.Vlovcr Guards: 

Conue('tillt; Rods .....••..............................•...•.•. .... .. 219(b) (2) 
Cranks ••....••••.....• . .•........•.•..•.........••••...••.•••...•.. 219(1>)(2) 
Extension Pi5tou Rods ...•..... ...••.•.. .......•..•• ••.... .••.•.... 219(1)) (3) 
Flywhcols ..•.•••••••••.•••••••..••.•...••••..•.•.•••..••.•..••••... 219(u)(l) 
fo1ernor Balls ••••••••.•••.••••••••••••••••••••••••••••••••••• •.••. 219(b)(4) 
. f a~ Rods •••......•.•..................••••......••••.••.••..•..•.. 219(b)(3) 

P r0Ject1on.c; .. • • . . . . . . . •. • • . • . . • . • . • . .• . . . . . • . •• • •• . . .• • . • . • • . .. . • • • • . • • .2l !l(h) 
P ulleys •................•......... ..............••..•.•.•.... . ..•...... :219(d}, (le), (p) (6) 

~et ~~·ews. ..... .. .......... . ..... .................. .. . . • . . •. • • . . . . •• •• • .21001) 
• ha.I 111g ••••••••••••••••• ••••••••••••••••• •••••••••••••• ••••••••••••••• • 2l !l(c} 

Coro •. _. ............... .....................•...•...••.... _ ..•....••. 219(p)(2} 
Guarding .••.•....•..•••••. ...••••••..••.•••.•••....••••.••..••••••. 219(ci(2), (8) 
lnstall~tion .•..•..•..•••......•••.•...•...•••..•....••........•.•.•. 219(c (1) 
P ro)oct1ng Shnfts .• • •••••• •...•.••....•...•••• ••..•••••.••..••.••.•. 2l !l(c (4) 

Sprockets ••. . ••.••.•.••.•••••.....•.••.......••••••.•.•••.•••••••••••••. 219(() 
Stan<lords Sources .••.•.•••••.....••••..•.•...•••.....••••..•.••••••.•. 2".ll 
Textile In dustry •...••••••••.. .. •••...•••..••••••..••••••.•••••••••• • =. .21 O(a) (3) 

Medical Services: (:;cc also First Aid Personnel Protective Equipment) ••••. 161 
Asbestos ....•....••.•••••.••....••..•.•.....•.•••.•..•••••••••••..•••••. 93a(J) 
1'' irst Aid ........•..••.•••••.•...•..••.•.•.•••..•...•••••••.•..•...•..••. 161 

Labor Co1nps •••.•••••••••...•••..••••••.•.•••••••••••.••••••••••••. 142(1') 
Open Surface Tanks ••.•••.•.....•.•..•• . •••••••..••.•••••.••••.•••. 94(d}(!l)(1t) 
Pulpwood Logging . . . . ............................................. . 266(0)(1) 
Textiles............................................................ .262(pp) 
\Voiding......... ......................... .................... . ..... .262(() (13) 

Oonorol Requirements .•• •.......•..........••..•...••...•.......•..••.. 161 
LabOr Camps.. •••••••.•••••..••..••••••••..••.•••••••.••.•.•••.•.••••••• 142(k) 
Radiotlon Eiposure Records •••••.•••.•...•.•..•••••.....••••••.•••.••. OO(n) 
Stondards Sources •••••••••.••••••••.•••...••.•.•...••••.•••• ••..•••.•• • 163 

t.forcanttle Occupancies .•.•••••.••••.•••••• ..•.•..••••••••••••.•.••• •••••••. 106(<1) (5)(iv) 
Mercnry •...••..•••••••..••••••••••...•••. ••.••••..•••..•..••.•..••...•••.••. 262(£) (10) 

Esposuro Lhn it ••• •••••••••••••••••••• •••.•••••.•••••.••••. •• ••••••• ••.• !l5(b) 
~letal Cutting: (see Cntting and \Vclding) 
Metal Loddei-s , P or table: (see also La<ldors, P ort.able .-.rctal) •.•.• •..••..•.• . 26 
t,t'•Metbylene bls(2-chloroantllno • •••.•••.••••.•••••••••••.•...•••.•. •.•••• 1005 
~ · 1006 -ethyl chlorometbyl etber-···· ···· · · · ··········· · ···· ················ ····· · 006( ) 

Area requirements ••• • •••••••• ••• •••••• • ••• - ••••••••••••••••••• • •• • - •. • · l 006( c )( 
ClO!ied system operation . . . . . .... .....•..... . .......... ........... . • c 2) 
Isolated systems .....................•..•••....•... ....•... ...... .. . lwc)(l ) 
Laboratory acUvtttes . . .. . . . ....................... . . .... ...... .... .1 c)(6) 
Maintenance and decontamtnaUon acttvttJes ••• •••••••••••••••••••• .1006(c)(S) 
Open•vessol system operations •••• • • •••••••• ••••••••••• • • •••••••• •• . t006(c)(3) 
Transfer from a closed operation • • ••••• ••••• ••• ••• ••••• •••••••••••• .1006(c)(4) 

DeftniUons. •• ••••••••••• •••• •••••••• •••••• ••• ••• • •••••••••••. ••• •••••• 1006(b) 
Medical surveillance • •••••••••••••••••••••••••••••••••••••••••••••••••• I006(1d 

Esamlnatlons ••• ••••••••••••• ••••• •••• •••••••••••••••..• ••••••••••• . 1006(ic)(l ) 
Records. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • .1006(§)(2) 

Begulated area reqwrements.. ••• •••• ••••••••••••••••••••••••••••••••••• . l006<dl 
Cont.aml nation control... • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .1006( X 4) 
Emergencies •••• ••••••••• •••••••••••••••••••••••••••••••••••••••••• . 1006(~)(2) 
Employee ldenttflcotion •••••••••••••••••••••••••••••••••• •••••••• .1006( XI) 
Hygiene facllltles and practices • •••.•• •••••••••••.••••••••••••••••• .1006(d)(3) 

Beports. .......... . •.••.... . . . •..... . . ........ . . ...•.... ............... . 1006(f) 
Incidents ••••••••••••••••••••••••••••••••••••••••••••••••••• ••••••• . I006(~f > 
Operattorur •• _ ••• ••••••••••••• •••••••••• •••••• ••••••••••• ••• •••••••• . 1006( ) 

Scope at.d appllcatfon._ • ••.• •••••••••• .,. • • • • • •• • • • •• • • •• • • • • •• • • • • • •• • . 1006(a) 
8~ lntormatton, and training ••••• ••••••••••••••• •• ·••••••••••••••••• ·

1We) 
v ontatner con~ nts ldentUlcatloo • •••••• •••••• ••••• •••••••••••••••• •}006( '*2) 
Lettering • ••••••••••••••••• ••••••••••••••••••••••••••••• - • •• . •• •• • • · I 006( e 3) 
Probiblted stat&D4'1Dts . ... . ........................ _.............. 006(e~4) 
Signs • ••• •••• • •••••••••••••• •••••••••••• ••••••••••• •••••••• • ••• •••• .1 e 1) 
Training and Indoctrination • ••••••••••••• ••••• •••••••• •••••••••••• .1006(e)(S) 

=t~!.eifo1~·aniiPaiierboar<i·csieaiso.i>uii~·Pai>er·aociPai>eiboarci. :i\f<a><-O 
lflus). 

Milla, Rubber and Plastios Indnstry: 
Alarms • ••••.••••••••••••••••••• ••••• ••••••••••••••••••••••••••• •••••••. 216(a) 
Dell.nlttona • ••. ..•.•.••••••••.••.•••••••••• .••.•••••••••••••••••••••••• . 21l(c) 
Location ProtecUon •••• •••••••••••••••••••••••••• •••••••••••••••••••••• • 216(d)(l) 
Boll Helgbta • • •• ••••••••••••••••• •••••••••••••••••• •••••••••••••• •• ••• • 216(a)(4) 
Safety Cont.rola...... .. •. • •• •• •• . . •• . • . •• • • • • • •• •• • • •• • • • • ••••.•••••••• .216(bl 

Auslllary Eqwpmeot ••••••••••• ••••••••••••••••••••••••• _ •••••••• • 216(b (I) 
Flied Guards •• ••••••••••••••••• •••••••••••••••••••••••••••••••••• . 216(b (2) 
Safely Trtp Control. ............ . . .. . ................ . . . ........... .216(b (1) 

Stopping Limits ..•........•...•. . •..•••....•.••.•..... •. . ...••••....•.. 216(0(1) , (2) 
Switches, Trip and Emergency • •.••••••••••••••••.••.••••••••••••.•••.. 216(e) 

Mining: 
louldng Radiation....... . ........ . ........ . . . . ......................... .96(r) 
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SubJeot term Section No. 

Minors: 
Ionizing Radiation EitPoSU,re •••••••••••..•••.•..•.•••.•••.••.•• ••·•••• ·~Jrt2S3l1b(c)(2), 

Minors Employment........................ • • • •••••• ••• ••••• •••••• ••• •• •• .217(0(4) 
Mixing: 

Blasting Agents •.••••.••••••••••....•••.••.•••••••••.•••••••••.••••.•••. 1%~)
3
}2)(

4
}3); 

Explosives ••. .:-••••••• . ••••••.••••••.•••••••.••••••.•••••••••.•••••••••• · .109(h~ (i), (f) 
Molding Machines ••.•••••••••••••.•••••.•••••••••••• .•••••••••••••.••••••.• 213(~) 
Monitoring: 

Asbestos .............................•................................. . 1006(0 
M IonJzl~adJatlon ••••.•••••••••••••••••••••••••••. •••••.•••.•••••••••. 96(d) 
M ortfslng hines •••••••••••••••.•••••••••••••••••••••••••••••••••••.•••. ,213(e) 

otor Fltels •••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••. ll0(e) 
Motor Vehicles: 

Anhydrous A.nlmonfa ••••••••••••••••••••.••••••.••••••.••••••••••••••• 111 (I) 
Motorized Hand Trucks: (see also Powered Industrial Trucks) •••••••••••••. 178 
alpha·N RpthylamJD9 ••••••••••••••••••••••••••••••••••••••••••••••••••••••• . 1004 

Are.:.requlrements .•••.•.•.•••••••••••••••••••.•••••••••••••••••.•••••• 1004(c) 
Closed system operation ••••.••••••••••••••••••..•••••••••.•••••••• : J004(cX2) 
Isolated systetDS .•...•••.•••.•.•••••••.•••••••••••••••••.•••••••••• . 1004(cX1) 
Laboratory activities •••••••••.•.•••••••••••••.•••••.•••••••••••••• . 1004(c)(6) 
Maintenance and decontamlnatloo acUvltJes ••••••••••••••••••••• : • . 1004<cXS) 
Open•ve6Sel system operations ••.•••••••••••••••.•••••••••••••••••. . 1004(cX3) 

, Transfer from a closed operation ••••••••••••••••.•••••••••••••••••• .1004(cX4) 
DeftnlUons •••••.•...•.•••••••••••••••••••••••••••••••••••••••••.•••••• . 1004(b) 
Medical surveillance ••••••••••••••••••••••••••••••••••••••••••••.•••••• .l 004(g) 

Exanilnatloos •••••••••••••••••••••••••••••••••••••••••••••••••••••• . 1004(g)( I) 
Records ...... ...............................•...........•......... t004(g)(2) 

~ulat.ed area requirements ••••••.••••••••••••••••••••••.••••••••••••• . 1004(d) 
ContamlnaUon control. •••.•..••••••••••••••••••••••••••••••••••••• .1004(d)(4) 
Emergencies....................................................... 1004(d)(2) 
Employee ldentlflcatlon ••••••••••••••••••••••••••••••••••••••••••• .l004(d)(l) 
Hygiene facJUtles and practices •••••••••••••••••••••••••••••••••••• . 1004(dX3) 

Reports................................................................ .1004(0 
lncld,-nts.................................. • • • • • • • • • • • ••• • • • • • • • •• • .l 004(f)(2) 
Operations •••....•••.•••••••••••••.•.•••••••••••••••••• 2 ••••••••••• . 1004(f)(1) 

Scope and application •••••••.•••.•••••••••••••••••••••••••••••••••••.•• 1004(a) 
Sign~ lnronnaUon, and training .•••••••••.•••••••••••••••••••••••••••• :1004(e) 

on ta.Iner contents ldentltlcatfon •••••••••••••••••••••••••••••••••• . 1004(eX2) 
Lettering •••••..••••••••.•••••••••••...•••••••••••••••••.•••••••••• . 1004{eX3) 
Prohlbl'8d statements ••••••.•• : ••••••••••••••••••••••.•.•••••••••• . 1004(e)(4) 
Signs ..........................•.•...•.•.....•..........•........•. . 1004(e)(I) 
Training and Indoctrination ••••••••••••••••.•••••••••••••.•••.•••• .1004(e)(S) 

beta•Napthylamlne..... •••••• ••• • .•• . •• ••• • •••••••••••• ••• • • • •• ••• ••••• •• • .t<XJ9 
Area requirements..................................................... l(X)9(c) 

Closed system operation........................................... l(X)9(cXZ) 
Isolated Sf8t..8Dl8 ••••••••••••••••••••••••••••••••••••••••••••••••••• . l~c*I) 
Laboratory actJvltlee •••••••••.•••••••••••••••••••••••••••••••••••• . t{X)9(,cX 6) 
Ma.lntenanoo and decontamination aoUvitJes ••••••••••••••••••••••• . I c 5) 
Open.vessel syste_m operaUona •••••••••••••••••••.••••••••••••••••• .l~c)(J) 
Traoaler from a eloeecl operation ••••••••••••••••••••••••••••••••••• .I c)(4) 

Definitions .•••..••••••••• ······--··································· l(X)9(b) Medlral surveillance................................................... .1009(g) 
Examinations....................................... ............... .1009(g)(t) 
Records .•.•••••••••.•••••••• ~ ••••••••••.•••••.•••••••••••••••••••• 1(X)9(g)(Z) 

Regulated area requlrea,ents. ••.•••••••••••••••••••••.••••••••••••••••• . 1009(d) 
Contamination control.-••••••••• :................................ . t009(d)(4) 
Emergencies....... ................................................ . t009(d)(2) 
Employet1 ldent1.ftcatlon •••••.•.••••••••••••.•••••••••••••••••••••• . 1009(d)(t) 
H yglen.e (acllitfes and practices.................................... .1009(d)(3) 

Reports .••.•.••.••••••••.••••••••••••••.••.•••••••••••••••••••••••••••• •~R, 
·Incidents.......................................................... . l f)(2~ 
Operatlom .•.•.•••••••••••••••••••••••••••••••.••••.••••••••••••••• . 1009(f I 

Scope and applic.atlon..... •• ••• • •• •••••• ••••••••••••••••• ••• ••••••••• •• · f ~•~ 
Signs, lnConnatlon, and training ••••••••••••••••••••. •••••••••••••••••• • e 

Cont.alner cont.en ta ldeotl1lcation... ••••••••••••••••.•••••.•••••••• 1009(e)(2) 
LeLterlng .•.••.••••••••••••••••••• -·-···························· 1009Ce)(3) 
Prohibited statements.··························-················ .1009(e)(4) 
Signs ...•.•....• . •.•.•.•.•.•••••••••••••••••••••••••••••••••••••• _ . l(XJl)(e)(I) 
Tralnlng and ln<loctrlnatlon ••••••••••••••••••••••••••••••••••••••• .1009(e)(S) 

National Electrlc:al Code: 
Articles A ppllcable.. •••••• ••••• ••••. •••••••.•••••••.•••••••••••••••••• .309(a) 
Covered By ..••.•••••••••••••••••••••••••••.••••••••••••••••••••••••••• 308(0) (1), 
Definltlorui: 

Accepted .•••••••.••••••••• ···········-···························· .308{d (3 (111) 
Approved .••••..•..•.•••••••. : ••••••••••••••••••••••.•••••••••••••• .308(d (1 

Acceptable ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .308(dl(§ 

Certified.: •...••••.•.•••.•••••• _ •••.•••••••••.•••••••••••••••••••• .308(d (3 (IT) 

Listed •••••••••••••••••••••••••••• _ ••••••••••••••••••••••••••••••• .Q(d (I Cl) 
Labeled.. ...........••...•...•............ -······-················ .308(d}(l!U1) 
Utilliatlon Equipment •••••••••••••••••••••••••••• _ •••••••••••••• .Q(d (I (T) 
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BubJect term aec,t.toD No; 

Bffectlve Dates ••••••••••••••• •••• •-····-·· · ·····-··· ··· · ····· ······ .309(b) 
Ground-fault protection. • . . • . . . . • • • • • . • . . • . • • • • • • . . • • • • . . . . . . • • • • • . . . . . • • .309( c) 

Nbt Covered B '1 ····· · ········ · · ····· · ·-·- ············· · · ··· · · ······· .308(c) (2) Need!, Beam Scaaolda. ••••••.••••••••••• - ••.••••• ••••••••••••••••••••••• . 28(0) 
Bauna. . ... . ....... . . ......... ... ... . . . . ..... ..... ..... ... ... ... . .... . . . . 28(o)(l) 
Platform Spena ••••••••••••••••••••• •••••• ••• •••••••••••• ••••••• ••••••• • 28(0 (4 
Rope Attachments . . . . .••... .......... . ..... .•••.... . . .......•••... .... 28(0 (3 
Ropes and Bangera.·-····· ········· · · ···· ···· ········ ··· · ·········· · · .28(n ( 
Supl)OrtL •••••••••••••••••••••••••••••••••• -·· ········-···· ··· ···· · · · .28(n ( 
T6o(s _________ ___ __ • . • • • • •••...•. . .••.• . •• . • ----•------- -•- · · • ·-·--- .28(D (6 
Work Surfaces ••••••••••••••••••••••••• · -·· ······ ·················· · · · .28(n (8 

f-Nltrobipbenyl • •••••.•••••••••••••••••• •••. •• -·-·· · · ·····-········· ·- .1003 
Area requirements •.•••••••• ••••••••• · ············ ·········-·· ········ 1003(c) 

Closed system operatl011.. •••• ~ • • • - · ················-···· ········ 1003<c}(2) 
Isolated systems ••• •• ··· · ··········-······ · · ····················· I0031c)( I) 
Laboratory a.ctlvitJes ••••••• · ··-··· · - ··· ···· ····-··············· . t003(c)(6) Maintenance and deuontamlnatlon activities... . .... ............... 1003(c)(5l 
Open•vessel system operaUans • •• ············· ···-··········· · · ··· .1003(c)(3) 
Transfer Crom a closed operation: •••••••••••• •••••••••••••.•••••• •• .1003(c)(4) 

D.eftnitJons ......... ...•...•.....•.. .....•.•........ . • _ .......... ..... 1003(bl 
Medical surveillance. .............. . ............ ....... . . . ....... ...... 1003(1d 

ExaulinaUons .• - . . · •············-······· ·············· ······ ····· 1003(g}(l ) 
Records . .......... .... •.............. ................•...........• l003(KX2l 

Begulated area requtremeots. ••••••••• •••••••••••••••••• •••••••• -·•·· t003(d) 
Cont.amlnatJon oontroL....... ••• • . •• •••••• ••• • •• • ••. •• • • •••• •••••• .1003(d)(4) 
:Bmergoncles ••.•••••••••••••••••••••••••••••••••••••••••••• .••• •. •• l003(d)(2) 
Employee ldentlftcation....................... . ...... ............. 1003(d)(l) 
Hygiene ta.clllties and practice, • ••• - ••••••••• • •••••••.•• .-. ........ 1003(d)(3l 

Reports . .... · · · · ··· .. ... ········· · · ·-············· ····· ·.········· ··· 1003(0 
Incidents . •••••.••••••••• ·-·· ....••••••• •.•••. •••.•.•.•.•••.•••..• . 1003(f)(2l 
OpcraUons ••••••••••••• •••••• · · ······ -······· · ••. •.• •••. •••• •••••• .1003({)( I) 

Bcope and application. . ........ . . ..... . ..... ........................ .. l~!al 
Signs, Information, and tralning ••••• --·················· · ···· · ····· · · 1003/ x2> 

Container contents ldcnUtloa~on ••••••.•••••••.••.•••••••.•••.•• - ·10031!)(3) 
Lettering •••••. •••• , •••••••••••.••••••. • •• ••••••••···•··•······· ··· 1003 )( 4) 
Prohibited statements. ........................................ . ... (e 
Signs.······· •• · ·················-· ·--· ················· ··- ····· ·lm(e)( l ~ , Training and lodoctrlnotlon • • ••.••••••. ••••••.•••••...•••.•••••••• 101 (e )(S 

N•Nltrosodlmethylamine •..•. . .... ... - •····················· ······ •····· . 6 Atearequtrements •• •••••••••• ••••••••.•••••••••• ..••••••••••.••••••••• 10l6(c) 
Closed system operation.. . ........ ... ............ ............... .. l016(cl(2) 
Isolated system.s •••••• - ••····· -·· · · ······················ ········ . l016(c)( I) 
Laboratory a.ctJv1tiee • ••••••••••.•••••••••••••••••••••• ·-······ ··· 1016<c)(6 ) 
Ma nt.enance and decontamination activities.... . . .......... ....... 10 l6<c)(5) 
Open vessel system operratton1t............. ........... . . .... ....... I016(c)(3) 
Transfer Crom a closed operation.. . . . . . ..... .......... .... ......... 10 l6<c)(4) 

Deflnltlons • • ••••••••••••••• ·-· - ······........... •• • •• • •• •• • • • • • • •• • • • • I Ol~b/ 
Medical surveillance. ··· ···-······-··· ······················ ···· ···· · . l Ol g)(l) 

E:r.amlnaUons • • · ······ -················ ····· ·········· ·········· · t0t6(g Ret'Ords. . . . .. . . . . . • . . . . . •..•.. .. .. . . ..... .. . . .. . . . ... . . .. . . . . . . .. . l016(g)(2) 
Regulated arearequlrementa... •. ••.•.••.•••...•.•.•..•..••••..••...... 1016(d) 

Contamination control'. . ... . . . .... . .................... ......... .. 1016(d)( 4 > 
Emergencies................ ........... ............... . . ........... 10l6(d)(2) 
Employee ldenUftcatlon.. •..•••••••.•••••••••••••••••••••••••.•••• 1016(d)( I> 
Hygiene !acllltJes and praottoes ... ..... .... ..... ........... ......... ·: 016(d)(3) 

Reports .... .... ..... : . .•....••............... ................ .......... 016Cf) 
Incidents •• ••••••••• .: •• - .. . . .................. ...... . ....... ...... . I 016(1)(2l 
Operations •••••• •••••••••••••••••••••••••••• ••••••••••••••••••.••• . 1016(1)( 1 > 

St:ope and application._ ••••.••••••••..••••••••.••••• •••••••••••••••••• ·\?1ta> 
81~ lnformatlonie~d training. ........ .............................. 1J~6( e~2) 

\;Ontalner con ta ldentUlcaUon •••• ••• ••••••••••••••••••••••••••• :10 16(:)(Jl 
Lettering •• · · · ····· ···-··--· - · ··- ········· ····· ····· ··········· 1016(e)( 4) Prohlbltedstatements •••••.••••• ••••.••••••••••••••••••••••••.•••• . l016(e)(I 
Signs .•.••••••••••••• •••••••••• - ••· ······················ ········· 1 16( )(5) 
Training and lndoctrtnation ••• -·•··-········ ····· ····· ····· ····· . O e 

Nitrous Olide • •••••••••••••••••••••••••••••••••••••••••••••••••• ~ ••••••••• • 106 
Administrative Controls.... . . .......... ..................... ..... ..... . .91i(b) (1) 
:Effective Dates •••••••••••••••••••••• · · · --· ·· •• •••••• ··-•• ····· - .... .l 1-i 
Engtneering Controls ••••••••••••••••• ···- · ····· .................... .. .96(b) (l) 
BtandardsBources •••.•••• ---------------- ------------------------ - .116. 

Noise Esposure •••.•••. ..•.•••..••••.•. ...••.•. . ••.. •••••••. ••••. ••. ••.•••• . 96 
Effective Oat~ •.•.•••.•••.•••••••••••••.•••••••.•••••. •• •. ••••••.••. •. . 98 
Personal Prota-tlve Equipment ••••••• •••••••. •••••••••••••••••• ••••••. 96(b)(l) 
Pulpwood Logging .• - ••••••• ••••••• .,. ...... ...... ............ . ........ .266(0) (1) (vi) 
Stondard.• Sourc-es.. •••••••• ••••• •••••••••• •• •• ••••• ••• •••• ••• • •• •••••• .99 

Nonlonlz.1ng RadiaUon. • • •••••• •. •• ••• •••••••• •• . • ••• ••••••• •••••. •••••••• Sil 
Effttllve Datf's ••..•••••••••••••••••••••••••••••••••• ••••• •••••••••••••. 98 
EIN:tromagnetic Radiation. ... ....... . ............. ........ ........ . .. .97(8) 
Standard!I Sourcet' •• •••••••••• . •••••••••••••.•••••••••••.••••••••••••••• 00 

Nonwattt Dl~posal Systems: (see also Waste Disposal Systems) •••••• • ••• • • • 143 
Al·Nlptable ..............•.............•... .......... : . . . . . . .. . . . . . . . . •• .14S(a) 
Chemll'al Toilets.. ... . . .... ............................... ............ .143(a) (3). (o) 
CombUSllon Tollet.s •.•. •••••.•••••..••••••••.•••..••••.••••• .•• •••..•••. 143(a) (6). (e) 
Effe-ctlve Dates ........ .•...... ..... ................. ....•.............. 149 
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SubJect term Section No. 

Portable Tollets ••••••••••••••••••••••••••••••••••••••••••••••••••••••• • 143(a)(6), rn) 
Privies.. ............................................................... .143(a)(2). ) 
Re<'lrrulatlng Toilets ••••••••••••••••••••••••••••••••••••••••••.••••••• • 143(a)(4), O 
St-epef?e Pats . . •••••••••••••••••••••••••••••••••••••••••••••••••••••••••. 143(a)(7), (b)(l), (d) 
Standards Sources ••••••••••••••.••••••••••••••••••••••••••••••••••••••. 147 
Tolle1 !L...... .. . . . .......••... •• . . .. •...•..• •.•• ....•.•. .•. •..••.•..••• .143(a) (2)-(6), (g) 

Noxious Oases. Storage Areas. ..........................•......••.......... . 178(1) 
Nozzles: 

Abrac;lve Blasting ••••••••••••••••.•••••••••••••••••••••••••••••••••••••. 94(a)(2)(iU)t .2"(b) 
Oa.,;o,lne ••.••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••• 106(g)(3)(vt, 

OCM1pant Load •••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••• 37(d) 
Occupational Noise Exposure: (see Noise Exposure) 
Odortzlng Oases •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. lt0(b)(l) 
Offlre Occupanrles •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• t06{d)(5)(W) 
Open~lded Floors ••••••••••••.•••••••••••••.•••••••••• ··········-····.... .23(0) 
Open Surface Tanks: (see Tanks: Open Surfacf') 
Openln1t5: (see also Floor Openings (Holes), Wall Openings (Boles)) •••••••• 23 

Tanks: 
Above Oround ••••••••••••••••••••••••••••••••••••••••••••••••••••• 106(b)(2)(vtll) 
I nslde ••• J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 106(b) (4)(1v) 

Organic Ptroxlde Coatings: (see also Dual Component Coatings) ••••••••••• 107(ml 
Out of Order Signs ••••••••••• ~ ••••••••••••••••••••••••••••••••••••••••••••• 145(0(6) 
Outdoor Storag,: 

Flammable Liqntds ••••••••••••••••••••••••••••••••••••••••••••••••••••• 106(d)(6) 
Outlet Header.i.. •• • • •.• ••••• •••••• •.•• •• •••••••••••• ••••••••••••••• ••••••• .252(a) (3)(fv) 

Prol ect Ive Equf pment....... •• • • • • • • • • • •• • • • • •• . • • • • • • • • • . • • • . • • • • • • • • .252(a) (5) (Iv) 
OutriJQter ScafJolds •••••••••••••••••••••••••••••••••.••••••••••••••••••••••• 28(e) 

AddlUonal Working Levels •••••••••••.•.••••••••••••••••••••••••••••••• 28(e)(6) 
Beams ••..•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. 28Ce)(l) 
Erection ••.•...•.•••••••••••••••••••••••••••••••.••••.••••••••.••••••••• 28(e)(3) 
Falll nir Materials •• _................................................... .28(e)(5) 
Inboard Ends •••••••••••••••••••.•••.••••••••.•••••••••••••••••••••••••• 28(e}(2) 
Planking ••••.••••.••••••••••••.••••••••••••••••••••••••••••••••••••••• .28(e)(4) 

Outside Storage Trucks ••••••••••••••••••••••••••••.•••••••••••••••••••••••• 178(c)(2)(fx), (Ii) 
Overflow Pipes. Dip Tanks ••••.•••••••••••••••••••••••••••••••••••••.••••• 108(c)(2) 
Overhead CraneP: (see also Overhead and Gantry Cranes) •••••••••••••••••• 170 
Overhead and Gantry Cranes: 

Acrl'SS .••••••.•.••••••••••••••••••••.•••...•.••..•.•.•••••.•...••••••••• 179(c)(2) 
Adjustments •••.•.•.••••••••..••.••••••••.•••.••••••••••••••••••••••••• 179(1) (3) 
Brakes •.•.•••..••••••••••.•.•.•.•.•••••••••••••.••••••••••••••••••••••. 179(0 
Bridge Bumpers •••••••••••••••••••••••••..••...•..••••••••••••••••••••. 179(e} (2) 
Cabs .•••••••••••••••••••••••••••••••••••••..•••••.•••••••..•••.•••••••• 179(c) 
Clearances ••••.•••••.•••••••••••••.•.•••••••••••••••••••••••.••••••••••. 179(b)(6) 
Etlertive Dates ..••.••••••••••••••••••••.•••••••••••••••••••••••••• ..•••. 179(b)(2), .182 
Electric Equipment ••••••••..••.......•.• ••.•.••.••••••••••••••••••.••• l 79(g) 
Fire Extingulshers •.••.•••.•.•.••••..••.••..•..•..• ..•.•..••••••••.••••. 179(c)(3), (o)(3) 
Fool walks •••••••••.•••••••••••.. •• . . ....••....•••..••.•••.•.....•••••.• 179(d) 
Uuards •••••••••••••••••••••••••••• . •••.•. . ....•••.••••.••.•.•.•..•••••. 179(e)(5), (6) 
Handrails •••••.••.•••••••••.••.•••• . •••••••.••••••••••••.••.••••••••••• 179(d)(3), (4){U) 
Hoisting EquJpment. •••••••..•..•••••••••••••.••••••••••••.•.•.•.••.•. l79(b) 
Hoisting Rope Guards ••••••••••••••••••••••••••••••••••••••••••••••••• 17!1(e)(5) 
Inspections •••••••••••••••••••.•••••• . . •••.•••.•..••••••••••••••.•.•.••. 1790), (m) 

1-"rt'quent...... •. • • ••• • • . • • • • • • • • • • • • • • . • . • . • • . . • • . • • • • • • • • • • • • • • . . . I 79(1)(2) 
ldle (Irregular) ••••••••••••••..•.. . ••..••••••••••••••..•••••.••••••. 179(J)(4) 
Initial .•••••••••••••••••••••••••••••••.••••..•••••••••.•.•.••••••••. 179(1)(1) 
Periodic .•••••••••••••.•••.•••.•••••••••••••••••••.•••••••••••••••.• 179U)(3) 
Ropes ••..•.••.•••••••.••....•••...•••.••••••••.•• •..•••••.•.•••.••. 17!/(m) 

LnddPl'S •••••••••••••••••••••••.•••••••••••••• • ••••••••••••••••••••••••• l79(d)(4) 
l .lgh1 Ing............................................................... .179(c)(4) 
L-Oad Handling .•.•••..•••••••••••••...•.•.•.•••••.....•.•.••••••••••••. 179(n) 
Malnt ,nance... ... • •• • • • • • • • ••• • • • . • •••••••• •• •• • •• • •• • • • • • ••• • • • • ••••• .179(1) 
Modlftrallon.s •••••••••••••••••••••••••••••.•••.•••••.••••••••••••••••••• 179(b)(3) 
Mo"lng Part Guards ••••••••••••••••••••••••••••••••••••••••••••••••••• 179(e)(6) 
Rall Clamps •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 179(b)(4) 
Rall Swttps ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ,179(e)(4) 
Rated Load: 

Martclngs ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 179(b)(5) 
Tests •••••.•.••••••••••••••••• ~ ••••••••••••••••••••••••••••••••••••• 179(k)(2) 

Repairs ••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 179(1) (3) 
Rope lnspec:Uon •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 179(m) 
Stairways •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 179(d.) (4) 
Standards Source.,_ ••••••••••••••••••••••••••••••••••••••••••••••••••••• 183 
Testing .•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 179():) 
Toeboards •••••••••••• . .•••••••••••••••••••••••••••••••••••••••••••••••• 179(d)(3) 
Trolley Bumpers ••••••• ._ ••••••••••••••••••••••••••••••• - ••••••••••••• 17!1(e)(8) 
Trolley Stops .•••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 179(e)(l) 
Warning Uevtoes ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 179(f) 
Wind Indicators ••• -·······································-········· .179(b){•) Overhead Wires: 
Cranes •••••••••••••••••••••••••••••••••••••••••••••••••••••• - ••••••••• 180(J)(4) 
Derricks ••••.•••••••••••••••••••••.•••••••••••••••••••••••••••••••••••.• 18l(J)(5)(lv) 

Overspray Collectors •••••••.••••••••••••••••••••••••••••••••••••••••••••••• 107(b)(6) 
OX"Yf:n: (see al.so Bult Oxygen Systems) ••.••..••••••••.••••••••••••.•••••• lot 

eflcllmcy •••••.••••••••••••••••••••••••.•••••••••••.••••••••••••••••••• 94(d)(9)(v1), 
(ll)(W) 



GENERAL INDUSTRY STANDARDS 443 

8~ Inn l'Oa 29 €I'll 19t~cl'PA.'mO!fAL s.»■»1, .n n.HJr1!t ftMRDape• (?onttnued\ 

Soblect term 

EJfecdve Dates...·-······················-······-····················· .114 
Standards Sources •••••••••••••••••••••••••••••••••••••••••••••••••••••. 115 
~.. ••• . •••• •••••••••••••••••••••••.••••• •••••••• ••••••••••••••••• .252(a)(2)0v) 

Oxygen•t uel Oas Systems_ •••••••••••••••••••••••••••••.•••••••••••••••••• .252(a) 
Outlet Header.i •••••••••••••••••••••••••••••••••••••••••••••••••••••••• .252(a) (S) Ov) 
Plpin« Systems.. ••••••••••••••••••••••••••••••••••••••••••••••••••••••• .252(a)(4) · 
Protective EquipmenL.·-··········································· .252(a)(6) 

Oxygen Mantrolds: 
Hlitb Pressure ••••••••••••••••••••••••••••.••••••• ·········-·--·-····· .252(a) (3)(11) 
Low Pressure •••.••••••••••••••••..••••.•.•••••••.•••••••••••••••••••. 252(a)(3)(W) 

Painters' Stepladders ••• --•··-········································=· .25(c)(4)(ll) 
Paints: Color Code .••••••••••••••••••••••••••••• ; •••••••••••••••••••••••••• - •• 144 

Fire Retardant •••••••••••••••••••••••.••••••••••••••••••••••••••••••••. 37(o) 
Painting Containen ••••••.••.••••.••..•.•.•••...•••.•.••..•••.•••• :. .•.• Ut(b)(l5) 

Paper and Paperboard Mills: (see also Pulp, Paper and Paperboard Mills) •• 261 
Pa.~eways, Working Surfaces .••••••.••.•.••••.•••.•.•••.•.•••••••.••••••. 22(b) 
Personal Protection: (see alsO Personal Protective Equipment) ••••••••.•••. 94(d)(9), .219(p)(7) 
Penonal Protective Equipment: (see also Lifelines, Safety Belts, and Other 

Terms Listed Below} 
Abrasive Blasting •• ····-·········.................................... .94(&) (5) 
Asbestos Esposwe............. ••••• •••••••••••• •• •• . •• •• ••••• ••••••••• . lOOl(d) 

Clothl ng... •• • • •• ••••••• •• •• •• • • • • • • • • •• • • • • • • • . • ••• •• • • ••• • • • ••• •• I 001 (d)(3) 
Effective Dates •.••••••••• •............................................. .138 
Electrical Protective Devices •••••••.•••••••••.•••••••••••••••••••.•••• 137, .265(c)(1J) 

Emb~~cl::i;.~~:.~~~~~~··································· .94(d)(9) 
Pulp, Paper and Paperboard Mills •.••••.••••••••••••••.•••••••••.•• 261(g)(5), (18) 

Eye Protect.ion •••••••.•.••••••.••••.•.•.•••••••••••••.•.•••.••••••••••. 133 
Face Protection ••••••••••••••••••••••••••••.•.••••••.•••••••••••.•••••• 133 
Foot Protection ••••••••••••••••••••••••••••.•••••.••••••••••••••••••••• 136 
Genersl Requirements................................................ .132 
Bead Protection ••••••••••••••••••••.•••••••••.••.••••.•••••••.••••••••• 135 
N olse Expos~ .••.• ·-·-··············· ••••••••••.••• ,............... .95(b) (1) 
OJ)f'n Surfare Tan'ks ••••••••••••••••••.•••••••••••••.•.•••••••..••.••••. 9-Hd)(9) 
Pulp and Paper Mills •••••••••••••••••••••••••••••••••••.•••••••••••••• ~lf<i>~~:rl)(2), 
Pulpwood Logging .................•..•............................... . 266(c)(1J(l)-(v) 
Respirators............................................................ .1001(d)(1 )(iv), (2) 
Respirawry Protection ••.•••.••••••.••••••••••••.•••••••••••••••••••••. 134 
Rubber Protective Equipment ••.•.•.••.•••••••••••••••..•••.••.••••••. 137 
Sawmills.............................................................. .265(c) (17) (ll), (g) 

Elcctrlco.L............... •• • • • • • • . •• • • • . . • • • . . . • • • . • • • • • • • • • • • • •• •• .265(c} (12) (lv) 
Standards Sources ••••••••••••.••••.••.. ~ •••••••.•••.••.•••••••••••••••. 139 
Textiles .•••.•••.••.••••••••••••••••••.•.•••••••••••••.••.•••••••••••••. 262(qq) 
Welding .••••••••••••••••••••••••••••••••••••••.••••••.•.•.••••••••••••. 252 

Booths •••••••••••••••••••••••••••••••.•••••.•••••••.••••••••••••••. 252(e) (2) CW) 
Cable •••••.•••••••••••••••••••••••••••••••••••.•.•••••••••.•.••••••. 252(e)(l)(il) 
Clothing •••.••••••••••••••••••.•••••.•••••••.••••••••••••••••.•••••• 252(e)(3) 
Eye Protection ••••••••••••.••••••••••••••.••••••.•••••••••••••••••. 252(e) (2) 
Helmets •.••••••••••••••••••.•••••••••••••.••••••••••••••••••••••••. 252(e) (2) (U) 
Railing............................................................ .252(e) (1) (i) 
Shade Numbers, Lenses ••••..•••••••.••....•.••.•..•.••••••••••.••. 252(e) (:l)(ll), (l) 

Physical Hazards Markings: (see also Color Codes, Physical Hazards: 
Markin1t5) •••••••••••••••••••••••••••••.•••• ~ •••••••••••.••••••••••••••••. 144 

Effe<-tive Dates •••••••••••••••••••••••••••••••••.•••••.••••••••••••••••. 149 
Standards Sources .•••.•••••••••••••••••••••.•••••••••.••••••••••••••••. 147 

Plers and Wharves: (see also-Wharves) 
Trucks Used ••••••••••••••••••••••••••••••••••.•.••••.•••••••••••••••••. 178(c) (2) (I) 

Pl Ung MsterloJs •••••••••••••••••••••••••••••••••.••••••..•.••• ::" ••••••••••••. 177(c) 
Pipes: Dip Tanks •• _ ••• -··········· •••••••••••••••••••••••••••••••••••••••••. lOB(c) (~ 

Flammable Liquids •••••••••••••••••••••.•••••••••.•••••••••••••••••••.. 107(e)(6 
,)verftow ••••.•••••••••••••••••••.••••..•••..•••••.•..••.••• •••••••••••. 108(c)(2 

Ptpl ,g: (see Piping, Fittings and Tubing; Piping, Valves and Tubing) 
Piping, Fittings and Tubing: Anhydrous Ammonia.-·•··· •.•••••.•.••••••.•.•••••••••••••••••••••••. 111 (b)(7) 

Bulk Oxygen Systems .••.•• .: •••••••••••••••••••••••••••••••••••••••.••. 104(b)(5) 
Gaseous Hydrogen Systems ••••••••.••••••••••••••••••••.••••••••••••••. 103(b)(l)(H), (ill) 
Llquclicd Hydrogen Systems •••••••..••.•••••••••••••.••••••••••••••••. 103(c)(l)(lv), (v) 
Ll,1•Jcllf'd Petroleum Oases ••••••••••••••••••••••••••••••••••••••••••••• UO<b)(8) 
Safety Relief Dovlces ••••••••••••••••••••••••••••••••••••••••••••••••••. 103(b) (1) (ll), 

• (o)(l)(lv) 
Piping Systems, Osygen•FU8\ •••••••••••••••• -••·························· .252(a)(4 , (g)(2) 

Fittings .••••..••.•• : •••••••••••••••••••••••••••••••••••••••••••••••••••. 252(a (4 "(t) 
lnstnllatlon ..•••••••••• a •••••••••••••••••••••••••••••••••••••••••••••••• 252(a ( (Ill) 
Pal ntlng •.••••••.•••••••••••••••••••••••••••••.•••••••••••••••••• : •••••• 252(a (4 (lv) 
Piping ••...• ••···················-····································· .252(a (4 (l) 
Piping Joints •••.•••••..••••••••••••••••••••••••••••••••••••••••••• ; •••• 252(a (4 (rn 
Pressure Rellof Devlces ••••••••••••••••••••••••••• 1 •••••••••••••••• _ •••• 252(a ( (U 
ProtecUve Equipment. •• _ •••••••••••••••••••••••••••••••••••••••••• .-••. 252(a < < i·• (l't') 
Signs ••••••••••••••••••••••••••••••••••• _ •••••••••••••••••••••••••••••••• 252(a (4 (lv 
Statton Outlets •••.•••••••••••••• _ •••• -•·········-··················· .252(a (5 UT 
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Sobject term Stctlon No. 

iestlnfns;;:.::.;-------··--·············--···--·······-················ .2S2(a)(4)(v) 
-ray .,,.,.,, ... one ..... ________ ,._------------------------------------- .252(g) (1) (vii) 

Pipl~ Valves, and Fltttngs: 
F _mmAl>le and Combustible Llqulds .......... -...................... .106(c) 

Corrosion_ •• -···········-···············-························· .106(c ( Design. ...................................................... ____________ .106(c (1 
Joints __________________ ........................................................ lOO(c (I 
M.atertaJ.s _____________________________ .................................... 106(e (2 
Supports •••••••••••••••••••• _...................................... .106(c (4 TMtlng _________________________________________ ......................... 108(c C 
ValTe.9-··········--···-······················-····················· .106(c (6 

Liquefied Petroleum Oases ••••••••••• ········-···········-··-·-···-·· .llO(b) (7) 
Processing Plants._ ••• _ ............... _·-· •••• _ .................... ·--- .106(b)

3
(4) (ll) 

Plw.. ••••••••••••••.•••• -··-···-···········-········-·················-··-·· .23(a)(5 
Dralns·------·····----······························-·········-·: ... _ ..• llO(d) 11) 
Wute Dlsl)08al._._._· · ··-········-·····-··········----···········-···· .148 

Planior Machfnes •• ----·· -··-··----·-·········-·-··-·····- ···-···· -······-· .213(n), .214(1) 
Plasterers' Scaffolds ••••• -··----·-·····-·-···-·····-······--············-··· .28(0! Construction Requirements_ ••••••• : ••••••••••••••••••••••••••••• -.... .28(0 (1) 

Ouardralls----·---·--·········-····································-··· .28(0 (2), (4) 
Platform Planks ··---·------·-----·-·--·----··--·---------··----.. -·-- .28(0 (3) 

Pl~~:i~I'ustiy:(see·~MiJis;Ituiibef.andPiasUcs-ind~f--······-· .2.S(o (4,) 

Auxiliary Equipment-·······--·-·-·······························--··· .216(a)(3J 
Effective Dates_·------··-··-_·--···················-··········- ••••••• .216(a) (1), (2), .%I) 
Imtallatlons: 

Elist1Dg ••••••••• _ •••••• _____ •.••••••••••••••• ·- ·-••• __ •••• -·- ••• _. .216(a) (2) 
New·---·-··--·--··········--··-················-··--······-···-··· .216(a)(l) 

Mills and Calenders.. •• -············--········-·· •••••••••••• ······-·-••. 216 
Standards Sources·----······--··--···---··---·-·---···-·-·-·-·--······ .221 Platform LUt Trucks: (see also Powered Industrial Trucks) •••••••••••••••• .178 

Platforms Scaffolds: (see also Listings Under SpecUlc Type Scaffold) 
Guarding.-·-·-·-····-··-····---··-·--································· .23(* 
lfanllfts ••• ----·~- .... ·----·--·--------·--·--------·--·----------·--·-- .68(e fl) 

Pneumatic Powered Tools •••••••••• ·-·-··-········-·····-····•············ .241 AJ.rhoc,es ______________________________________________________________ .243(b (2} 
Portable.·-·-······-··--···--······-···--························--···· .24a(b (1 

Point of Operation Ouardlng •• _._··---····-···············-···-···----···· .212(a (3 , .217(0) 
PoUsblng: (&ee Grinding, Polisbior and B= 
Portable Fire Exttnl?Ulshers: (eee also F1N E ers, Portable) •• _ •••••• 157 
Portable Metal Ladaers: (see also Ladden, Por le Metal) •••••••••• ____ ••• 28 
Portable Btepladden: (see Stepladders, Portable) 
Portable Tank Storage: (see Tank Storage, Portable) 
Portable Tanks: (see Tanks, Portable) 
Portable Tools: (see also Powered Tools, Hand and Portable) •• _ ••• _ •••• -.- .244 
Portable Weld111g Machine.,: (see Weld!~ Machines, Portable) 
Portable Wood Ladders: (see also Ladders, Portable Wood) ••••• ·---·-··-·· .26 
Powder Coatings.·····-••• ·-··-· ••••••• ··-···········~···~·········-····· .1070! 

Cleaning .... ---·-··-·-· -· . .. -·· --·-···-···········-················-··· .1070 (-&) (l), (11) 
Drying, Curing, or Fusion Equlpmeut. •••••.•• __ ·-·-················-· .107(1 (3) 
Electrical Equipment._.-····--···-··-············---·-·--············· .1070 (1) 
Electrostatic Sprafiug Equipment: 

Fixed.·--- -------········-·-----··-·············-·-········-······· .107(1!(5) 
l'luldlud Beds •• ··-··--····-·-···---·· ··· •• -··--···--············· .107(1 ~) 
Hand. .·-·-_·-·-· · ··-··----···-················· •••••••••• ·····-•••• 1070 6l 

Ignition Sources .. ·---··---··-----··················--················· .107(1 1 
Maintenance._. _________ ···-······-•••• ·················-·............. .107(1 <• 
Smoking_.··--·_--··-. __ -·---- -········-···-·-············--··········· 107(1) (4) (ill) 
Ventilation. - ··-··- · · ·-·-_ -·- ___ ·····-. ·····---········. ··-····--·-· --· .107(1) (Z) 

Power Fresses, Mecbaulcal: (see Mecbauleal Power Preesea) 
Powered Industrial Trucks: 

Approval Labels •• -····-·--···-····-·--············-·---··--··----••• -· .178(a! (3), (7) 
Battertes.. __ .. ___ ·-····-·····-·········-·---··········-····-·-·-·-····-· .178(g 
Combustible Dusts •. __ ------·-··--···--·-··········-···· •••••• _-·- •.••. 178(c (2)(vl) 
Conversion.·····--·-··------···--·-···· -···--·-····-············-··--•. 178(d l (q) (12) 
Design and Constroctlon •••••• ___ ··-··········-·----··-··-·-··-···-··· .178(a) 2) 
Designated Locations.--·····-·. __ ••• ·-····· •••••• -·····--·-----·----••. 178(e)O) 

D~~~~~:.:~~~············-·························--····----· .178(b 11 DB.---·····················.··················-·-·-·-·····-.......•. 178(b 2 
DY---·---------------------------------·-···-------------------- .178(b a 
E·--·--------··-··························-·-············-········· .178(b 4 
EB-··------··-·-----·--····································-······ .178(b (6 
EE •••••• ·--········ ·····-····--·················-········-··•·--·· .178(b (6 EX ________________________________________________________________ .178(b ( 

0--·-·-------------------------·-----·-·----------------------·--- .178~ (8 
08 .. . ----------------·-----------·········--------------------·--- .178 (9 
LP . ·--·--······ •• ····-······-····-·······--··-···· •••••••• ---· --·- .178 (10) 
LPS_·----·-··-·-·--··············-: •• _ ••• _._._. ___ ._ ••• _._ •.•. _ •• _ .178(b (11) 

Effective Dates._·-·-···-_---·-·-······-·········-······-_--··-·-. __ .•• .182 
~ Protection.···-·-··-····-···· •• ··-··•····-········--····-······--- ·178la)(1) 
Front End Attachments ••••••• · ---··--···-· ··-····-·········•··· ------ .178 a)(6) 
Fuel Bandllug_. __ . __ ·--····---···· ····-··-···-----····· ··-·-·-. ___ --·· .178 f) 
Oaaea and Fumes········-·~·------··--·-·-·······-····-·······--·----- ,178 i) 
Grain Handling.·---········-·-·--------·-·-··-······-·· · · · ·--·- · ----- .178 o)(2)(vl), (b) 

• 
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SubJect t.enn SeoUoo No. 

&aaardous Yet«tah •••• ••••••••••••••••••••••••••.••••.••••••••••..• •• • 178(o)(2) 
!,Jgbting . ..... ...... . ... . ..•... . . ....••.•....... ....................... . 178(b) 
IA>edlng . ..................•... . •.•............ ... . ...........•. . .....• 178(0: 
Malnteoaor.e ••••••• ••••••••••••• •••••••••••••• ••••••••••••••••••••• •••• . 1] 
llarldllg'S . ....... ...... ...... ............. . •........ . • . . . ......... . .... . 178 a (e) 
lfodlftcatloos ..... ... . . ... . ............. ..•...... . ........... . ..... . ...• 17 a <•> 
Opwatioos .•.. . :.. .. ....•. . .......•. ..... .••.•.. .•.•..•.•... •..... .. . . .178~ 
Pulp and Paper Mills •••••••••••••••••• · ••••••••••••••• •••••••••••••••• .2el (8) 

= ····························································· ..178 uards • •••••••••••••••••• •••••••••••••••••••••••••••••••••••••• • 178(e 
Sources • • •••••••••••••• ••••••••••••••••••••••••• ••••••••••••. 188 

Tnllnlng Operators ••••• . ••••••.•••••••••••••.••••. ••••••••••••. ..••••• . 178(1) 
Tra•elloe ..... ........ . ........ ..............•...... . . . .•... .. . ..... ...• 178(n> 
Troet Operations............... . . .. . ................. ... ............. .178(m) 

Powered Plattorms ••• ••••••••••••••••••••• ~ ••••••••••••••••••••••• •••••••• • 86-.70 
.Ac::~=on.. ••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••••. CW!ib) (l) 
C ••••••••••••••••• ~ •••••••••••••••••••••••• ••••••••••••••••••••. ee e!(7) 
DeflnlUona. __ ~- ----------------------------- ----·······-----~--------- .60 a l>ellan ReQnlnmlenta •••••••••••••••••••••••••••••••••••••••••••••••••• te(b (I) 
Equfpment ...... . .... ... . .....••.. ....... ......•....•.. •..........•. ... 66(b (2) 
OeDera1 ReQulreDlents •••••••••••••• ••••••••••••• ___ _________________ _ 

HolaUna Bqillpmeol •• -·········· · ······· · · ·········-· ······· · · · ···· 
-----------------------------------------------------------LlmltaUona. ••••••••••••••••••••••••••••••••••••••••••••••••••• •••••••• 

.66 e)(8) 

.66 e) 

.CW!i) 

Maloteoaooe -----------------------------------------------·---------
• 86 ><•> 
.66 e)(8) MenHfl;a ________ __ _______________ _______________________ ______ ___ ____ __ .68 

BeeheckU" llolata............... . ..... .... ...... . .... ........... ..... .OO(e) (8) 
Safety De· cea.. . ............ . •................ ... ........ ......... ..... . OO(e)(O) 
StandardaSoorcee •••••••••••••••• ••••••••••••••••••• •••••••••••••••••• • 69 
Testa .•. .••........ ... ..........• . ........ . ....•. .....................• ,66(e) 
TJ])ee •••••• • ••••••••••••• ••••••••••••• ••••• •••• •••• • • • •••••••••••••••• . 66~}~~ 

Type I'............................................................ .66 b 6 (ll), (o) 
TYD&T ••••••••••••••••••••••••••• ••••••••••• ••••••••••••••••••••••• 66 6(lll) ,(d) 

V ehlcie:Moooted. • • • • •• • • • • • • ••••••••••••••••••••••••••••••••••••••••• .frr 
Powered Tools Hand and Portable: 

Abrasive~ ........ ..... .................... ........ .............. . 248(0) 
Comp-e 111 cl Air C'lttnlnc-·•··· ........................ . ....... ....... .2'2(b) 
Deftriltions.................... ........ . . •. .....•..•........ •.. ...••.•. w 
BJrectiTe Dates. ••••••••••••.••••••••••. •••••••••••••••••••.••••••••••• -2'6 
Bmployeee ....... ... .•.. -.......... .............. .......... . ...•...... . 242(a) 
BxpW•e Actuated l"a.,teoing ....... ...... ........ -· .................. .243(d) 
Guardlog •••••••••••• • • •••••••• •••••••• • • • •••••••••••••• -·········-··· · .248 
Lawn Mowe.ra. Pow•···············-··-········· ·················· · ··· .24.S(e) 
PueomaUc Powered •••••••••••••••••••••••••••••••••• ·-··-··· ·-·· · · ··· .24.S(b) 
8taodard38ourcee •••••••• -•• ···········-····· ·-········ · · ······ · ······ .248 
Woodworking •. •• -······ ···-··········-· ·-·············· · · ··· ····· ····· -~(a) 

Preservation of employee exposure and medical records . • . . . . . . • . . . • . . . . . . . . . 20 
Pr !1 u: (see a1ao J.fecbaolcal Power Presaes) 

Cold Trimminf.-•···········•········································ .218(1)(2) l"C>l'linlr •••• ••••••••••••••••••••••••••••••••••••••••• -••••••••••••••••• • . 218(1) 
Hot-'I'dmmiq . . ...... . ............... ...... ...... .... ......... ... -... •• 218 )~ ) 
Hydraulic Forgloa-••••••• :-•• ·············· ·················· · ·····-·· .218 ( ) 
'I'rtmm.loe . . . . . . .... -· · ·····-··· ···· ·-····-·-·· ··········· · · ·······-··· .218 > Prwure Gace111, Air ReceAven ....................... ............. ........ .. 100 ) (I) 

Pr a,"I Veaels ........ ..... .......... ......................... -.......... . 108 )(1)1;'• 

CbemicalPlaota •.. ................... -·· ·······-· · · ···· ···-··· ········ .10:~r)<&~( 
1 

OlsUlleries.. •••••• ••••••••••••••••••••••••• -···········-·· ·······-· ····· ,108(1)(8~ 
Pulp and Paper Mllls-····································-············ .218(1)(18), (17) 
Beftnerfee •••• - ····· ········ ········· · · · · ·-··· · · ··-· · · ······· · ··· · · · ···· .lOG(l)(a) Pres.,uree: (eee Safety Relief Devloee) 

Prt.me Mo•er Ouarda ...•.•. •. ........ . ....... . . ............... -. . ..... . . . .• 210 ) 
Prt.m .. , Aonnn.nltlon . . .......... _ .. . . ..... . ................. ~ ............. 1011 )(4) 
Proc! doe Plant.a, FJ•rnrnable and Combustible Llqufm .................. . toe 

Application .•.. ...... ..•.....•..... •.•. •.... . . . •...... _ ........... ..... • 108 
BalldJJlp._ .... .... . ......•............ -. •............ . . .......•... . . . .• 108 
01ear Zone •••......... .•. ...... ·-··· ···· · · · ·-· ····················· · · · · .1oe 
DJ]linage ••••••••••• ••• • ••• ••••••• • • • ••• _ ••••• • •••• • •• - •• ··--·· ···· - ·· - .108 
l"1re ProtecUoo ••••••••••• -······ ··· -··· · · ··· · · · ········ ······· · · · · ···· .108 b 
Houaeteeoinc ••••• -•• ··--·-·· ····· ····- · ··· · ···· ······················· .toe 
Ignition Sources. ·--··-··· · · · ···-·· ····· · ···················-··· · -····· .108 

l 

Liquid Handllng ..... ~ . ... . . . . --··············· ······· ··············· · .108 
Loidlq ••••.••••.••••••.......•••.•. ••• · -········-· ··--··-··········· · .108 h 6 
Location. .................. _ . ........... .................... -. ........ .. 1oe!b 2! 
Maintenance . ....•........ . ...... --······-· ···· ····· ·· ·-············-·· .108 h 8 Wute Dlaposal . . ..........•. ....•...... ........•....... ..............• . toe b (8 (W) 

Profile Lathes ............... ............ ........•... .............. -. . ..... • 213 o 
ProJecUona .. . ...... ... ..... . .....•.... •.. ..•...... .. . . •. ......•.•.........• 210 b) 
beta--Proptolaetone ••.••. ••••.•••.•.•.•.•••• •.••.••.•••••..••...• .••.••••• .• . 1013 

Arearequiremeot.1 . ......... 1 •• • •••••• • • ••••••••••• •••• • • ••••••••••••• • 10l3(c) 
Cloeed system operation......... . ...... . ...... ..... . . ...... . . ..... 10l3(cX2) 
Iaolatedaystelllll ••••• _ • • • •• • • • • ••••••••• - ••••• •• • • • •••••••••••••• • • l013'cl<J l 
Laboratory actlvltlee ••• .•..••••....•• ••...•. •••. •••.•. •••••••••••• . l013(c)(6) 
Malntenaoce and deoonl&mloaUon acU'ritlee.............. . . . ...... IOLJ(c)(S) 

445 
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SUBJRCT IND■X roa.29,CFR 1910--0CCUPATIO!fil Sunr AND HliL!B-ST4?."DABDfl Contluue4, 

BubJeot term SecUonNo. 

Open•vessel sy~ operatlona •••••••••••••••••••••••••••• ·:······. -i013(cX3) 
Transfer from a closed operation ••••••••••••••••••••••••••••••••••• . 013(c)(4) 

Def\nltlons.... ••••••••••••••••••••••• ••• • ••••••••••••••••••••••••••••• .JOIJ(b) 
Medical surveillance ••••••••••••••••••••••••••••••••••••••••••••••••••• . 1013(g) 

Examinatlona....... •• • • • • ••• • • • •• • •• • • • • • • ••••••••• •• • • • • • • • • • • • •• .1013(g)(I) 
Records ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• . 1013(g)(2) 

Regulated area requirements........................................... .1013(d) 
Contamination controL •••••••••••••••••••••••••••••••••••••••••••• . IOl3(d)(4) 
Emergencies ••••••••••••••••••••••• ·•••••••••••••••••••••••••••••••• .1013(d)(2) 
Employee Identification ••••••••••••••••••••••••••••••••••••••••••• .JOIJ(d)(I) 
llyglene facilities and practices •••••••••••••••••••••••••••••••••••• .1013(d)(3) 

Reports •••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••. 1013(0 
Incidents..... ..................................................... .1013(0(2) 
Operations •••••••.•••••••••••••••• :. • • • • • •• ••• • • • •• • • • • • • • • • • ••• • • • • .JOIJ(f)(I) 

Scope and application. ••••••••••••••••••• •••••••••••••••••••••••••••••• .1013(a} 
Signs, Information, and training ••••••••••••••••••••••••••••••••••••••• . .IOIJ(e) 

• Container content., Identification •••••••••••••••••••••••••••••••••• .I013(e)(2) 
Lettering •••••••••••••••••••••••••••••••••••••••.•••••••••••••••••• . 1013(e)(J) 
Prohibited statement., ••••••••••••••••••••••••••••••••••••••••••••• . 1013(e)(4) 
Signs ••••••••• : ••••••••••••••••••••••••••••.•.••••••••••••••••••••• . IOIJ(e)(I) 
Training and lndoctrlnatfon •••.•••••••••••••••••••••••••• ,.. • ••••• .1013(e)(5) 

Protective Clothing: (see Clothing, Protective and Personal Protective 
Equlfment) 

Proi:~e ~lu~:n~~it!~~~:.~~.~~~~.~~~~~~.~~~~~~~~~:: : ~~~:il~rr) 
Pressure-Reducing Regulations ••••••••••••••••••••••••••••••••••••••••• 252 a (5 vl 
Stations Outlet ••• ····················-··-·······-.••• ·-·········-····· • 252~ (sl Tl Public Protection: 
Welding ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 252(a)(8) 

Pulleys •••••••••••••••. ••••••••••••••••••••••••••• s ••••••••••••••••••• ••••• • 219(d), (k), (p)(6) 

PultJ:t: t~<!f ~~~~~····················· .................... 2fl (c~ (12) 
Belt Conveyors ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 261 (c (16) 
Bleaching •••••••••••••••••••••••••••••••••••••••••••••• ~ ••••••••••••• ~ •• 261(b 
Bridge or Dock Plates •••••••••••••••••••••••••••••••••••••••••••••••••• 261(c)(ll) 
Obemle&l Proce&1«1 ••••••••••• •••••••••••••••••••••••••••••••••••••••••• 26l(gi 
Cranes •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 261(c (8) 
Effective Dates ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 261(n 
Finishing Rooms ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 261(1) 
Floors •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. 261(b)(3) 
Guards ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 261(b)(l) 
Hand Tools •• ••••••••••••••• ••.•••••••••••••••••••••••.•••••.•.•.•.••• . 261(c)(lS) 
Handling ....................................................... ........ 261 (c)t (d) 
Lighting •••••.••.•••••••••.•.•••••••••••••••••••••••••••••••••.•.•.•••• .2el (b1(7), (c) (10), 

Lockouts •••••••...••.•••••.•••••••••.•••••••••••.•.•.•••••.•••••••.••• • ~l~~l) 
Machine Rooms •••.••.•••••••••.••••••••••.•••••••••••••.••••••••••••• • 26l(k~ 
Materials Handling ••••••• •••.•••••••••••••••••••••••••••••••••••••. •••. 26l(m) 
Meebantral Pulp Processes •••• .••••••••••••••••.•••.•••••••••••••.•••.•. 2610) · 
Personal Protective Clothing •.••••••••••••••••••••••••.•• : ••••••• ~····· .20l(bl(2i 
Personal Protective Equipment .••••.••....••••..•.•.••.••••••••••.••••. 261 (b (i , (d)(l) 
Platforms ••.•.•••••••••••••.• : •.•••••••.•••.•..•...•.••••••.••.••.••.••• 26l(b (3 
Pulpwood: 

Pl'eparatlon •••••••••••..•.•.•••••.•..••.••.•.•••.•..•.••••.•.•.•.• . 26l(e) 
Removal ••••.•••• ••••• •••••.••.••••••••• •.•••••.••.••••••••••••••• . 261(c)(l4) 

Rags and Old Paper......................................... • • . • • • . • • • .261 (f) 
Salo Practices .• _ •...••••••.•.•••••.•.•••.••••... : ....•••••.••....• •••• . 26l(b) 
Sigru:: 

Conv<'yors • •.......••••• .•.....•...••.• .•••.. ..••.••••.•. •••.• •..•• .2el(c)(16) 
Truflir •.......•.....••.....•..••.•.•.•...•....•.•••...•......••••••. 261(c)(9) 

~landartls Sources •••..•••• •••....••..•.••••••.••••••.•••.•••.•...••.••. 261(a)t3), (4); .2M 
Stock Preparation •.•.••••••..•..••.•.••••••.•••...••••• •••••.•.•.•••.•. 261(}) 
Storage ................••••.•.......•••..••.•••...•••.••••.•.••••••.•.•. 261(c). {ct) 

Chocking Rolls ... , ...•.........•.••.••.•••..•..•.•.•..•• ••• ..•...•. 261(d)(4) 
ClPOMUICCS •........••••••..•.•..•••••...•••.••.••••.••••......•••••. 261(d}(2) 
Piling .............••.•..........••.••...•...•••.•.•••••. •.•••.....•. 261(d)(3) 

Ta11ks ..•..•......•...•••..............••••••.•••.•.••.••.••...•...••••. 261(b)(5) 
Tratfic Warn.Ing Sig1is. •.••...•. . ········ · ·························-··· · .26l(c)(9) 
Trucks, I ndu.c;trla\ Powered.... . . . • • . . . . . . . . . . . . . • . • . • . • . • . • • • • . . . • • • • • .261 (b)(6) 

Pulpwood l.ogglng . ..•.•.•.•....... . .. ...••••.•.•••.•...••.•. ..••.. •• ..• .•• . 266 
Bundles ..•..•....•....••...........•..•••.•..•...•.•.•.•••.•.••..•.•.•. 266(e)(13) 
Chain Saw Operations.... .................... . . . ...................... .266(c) (5) 
<;111 pplng •............•••. ..........••..• .•.•.•. •.•....••••...... .....•. 266(e)(14) 
IJcfinltl<ms . . ...... ..•.•. •......•....•.••..•......••.••••••••.•.....•.•. 266(1>) 
f;ffP.Ctivo Dat<'~ ....••.•••.•••..•. .•••. : ..• ...•.... ..••.•• •••.••...•..••. 266(0 
t:nvironm,.ntnl Conditions ••..•.. ..••••• . ••.....••.•. •....•......•..•.. 266(c)(3) 
t:,1uipment Opt rations •. : ..........••.•.•.•.. .•.. .••.•••••.•.•.•.•••••. 266(c)(6) 
E<1ui r,ment l'roteetl vc Devlct'S ••• .••.••.••..•...•.. .•• •••.• ••• ..•••.•• . 266(d) 
F.xpt,,st Vf'S •••.•••••••• •••• •••••••••••••••••••••••••• • •• ••••••• ••••••••• • 266(c)(7) 
First Aid ...........•.••.•. .•......•..•.•.••...••••...•...•••• . ....•••. 266(c)(J)(vll) 
II and Tools ........•••••••.• ••••.•.• .•••...... -..••..• .•.•.•.. ..•.•••.•. 266(c)('.?) 
Harvesting .. ... ..•....•••••.•.•..••••••.•.••......••.•.•.•.•.••.....• ~ .266(e) 

B uclci11i;c. .. ...... . •• • • . . . • . . . • . . • . . . . . . . . . • . . • . • . • . • • • . • . . • • . • • • • • • .266(e)(3) 
D11harklng ........ •••••••.....•••... . . . ...•.....•...•.•.•.. •...•••• . 266(e)(5) 
FrllJ1111: •••• ••• • .•••••••• ••••••••••••••••••••••• _ ••••••••••••.•••••.•• 266(e)(l), (2) 
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ID))Jeetwm 8eetloD Noi 

Limbing_·-.·--· -- -----·-· --- . ----- ... ·- ·- -·-·------· ·-· ............ 266(e)(4) 
l'J!~a?lin11:.--- .. ______ ·-·. __ . __ . ·- ·--. ·---· _ ..... ·-- ·--- ··-. _ . .. _ ... 266(e)(6), (7) 
Ski ding ... -.·-· __ ·------.·- .• ___ •• . ·- •• ·----·_·-. __ -·- .. -· ..•. •.••. 2166(e)(6), (7) 

Loodlng: 
Machine .•.•...• ·--·--···· •..••. . ··-.•...... . ..••............ .....•. 266(e)(l1) 
Mannal ••...••.•••••• -··-·······················'·········· ········ .21\&(e)(lO) 

~olse Exposure •. ···-.·····-··· .•..•.•.••.•..........•...•.. . ... ·- . .... ~ .266(c)(l)(vl) 
ersonal Protective Equipment •••••••••••• • .•.•..••••••.••••.••••.••.•. 2166(c)(l)(i)-(v) 

Roads ••••••••.•••••• ·-···························· · ·············· ····· .266(e)(l5)-(18) 
:,tandards Sources ...................••.•........•.. _................... .268 
Storage .•..•..•.••••••.••••.•..••••••.••••••....• . ••.•••••.•••• . .. . • •••. 266(e)(!2) 
Trails ••••.•••••..••••••••••••.•••••••••••••••••••••• ••••••• _ •••••••• •.•. 266(e)(1S)-(18) 
Transport: 

Personnel. ••.••••••••••••••.•••••••.••.•••••..•••••••••••.•••..•.••. 266(e)(8) 
Trucks •••••.•••.•.• •-············································· .266(e)(9) 

Work Areas •••••••••••••••••••••••••••••••••••••••••••••• _ •••••••••••••• 266(c)(4) 
Pumps, Gasoline: (see also Service Stations) •••.••••••••••••••••••••.•••••• . 106(g)(3), (4) 
Radial Saws •.•.• ·'-•••••••••••.••.••••••••••••••••••.••• ·- •••••••••••••••••• 213(h) 
RadJation: 

Ionizing •• ••••••••••••••• •••••••.•••••••••.•••••••.••••••••••. • ••• •••••. 96 
Nonlonizing .• •• ..•.•••••• •.••.•...••••••••••. . •....••••.•.••••••.••••• • '¥1 

RadiaUon Warning Signs ••••••••• •••.••••••••••••••••••••••••••..•••• •.•.•. 145(d)(3), (f) (7) 
RadJoacUve Materials: 

Packaged ..............•.•.................................•............ 96(b) 
St-Oragc ................................•. ..............•................ 960i 

Jtai1 Clamps ••...•.•.••.•••.•••• ••...••••••••••.. :. •.••••••••••••••••..•••••. 179(b) (4), .180(1) (1) 
Rall Sweeps •••..•••..•..•.••••.•••....•••••••••..•.••••.•...••••••••.•••••. 179(e)(4) 
Railroad Cars •• •• ......••••••.••.•.••••••.•••.•.•.••.••••.•••••••..•••••••• 176, .178(k)(2)-(4) 

Explosives ••..•••••.••••••••••••.•.•••••••••.•.••••••••••••••••••••••••• 109(0 
Ramps: Ra~ad Miu-tings:· ........................................•... ··· .. · ... 370> 

Cranes ••.••••.••...•..••••••••.••.••••••••••.....•.•••.•.•••••..••••••.. 179(b) (S) 
Denicks .........••.....•. ..•..•.. ...•.............•..•............••.•• 181(c)(2) 

Rated Load Test: 
· Cnwler, Locomotive, and Truck eranes ...... ••·········-············· .180(e)(2) 

Overhead and Gantry Cnnes . .-.............. ...... ·-···--·· ··· ···-···· .179(11:)(2) 

Recordkeeplng: 
2•Acetylamlnofluorene .. . ............ . ..................... • ... • . • • . • 
Acrylonltrlle .. . . . ... ... .... . ...................... · .. · · .. · · · · · · · · • · , 
4-Amlnodlphenyl . ........................ , · · . · · · · · · • · · · · · · · · · · · · · · · · 
Arsenic (Inorganic) .............................. . .............. . . • .. 
Asbestos .... . ........ . . . .. . .......... • • .. • • • • • • • • • • • · · • · · · · · · · · · · · · 
Benzldlne . . .. . ..................................... • • • . • • • • • • • • • • • • 
Benzene ..... .. ... .. . .. . . . . . .............. . ..................... . .. . 

. 1014(g)(2) 

.1045(q)(I )- (5) 

. ll0l(g)(2) 

. I0IB(q)(l)-(4) 

.1001(1), (j)(6) 

. I0I0(g)(2) 

.1028(1)(1)-(4) 

Building Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .66(e)(3) 
bis-Chloroethyl ether . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1008(g)(2) 
Coke oven emissions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1029(m)(I )•(4) 
Commercial diving . . .... . ..... . ........... . .................... . . •. . .440 
Communicable Diseases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142(1)(1) and (2) 
Cotton dust.. .. .. .. . ... . ....... . .................................... . 1043(k)(l)-(4) 
Cotton dust In Cotton gins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .1046(h)(I )-(3) 

Cranes: 
Crawler, Locomotive and Truck . . .... . ..................... . ....... . 180(d)(2) and (6), (e)(2), (g)(I) 

and (2) 

Overhcod and Gantry .. _ ..... . . .. . ...... .. ... . ........... . . .. ...... 179(k)(2), (m)(l) and (2) 

Derricks ........ . ....... . . .. ........................................ . ISl(g)(I) and (3) 
I ,2·Dlbromo-3•chloropropane (DBCP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 044(p)(I )- (3) 
3,3.' ·Dlchlorobenztdine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 1007(g)(2) 
4•Dlmethylamlnoazobenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IOIS(g)(2) 
Ethylenelmlne .. . .................................................... .1012(g)(2) 

Fire Extinguishers: 
Fixed DrY Chemical •••••...•••.••••..•••.•.•.••.••••••••••••.•• •••. 160(c)(l)(lli) 
Portable: Hydrostatic Test Data......................................... .t57(d) (4) (viii) 

Recharge Date. ...... . .................................... ..... .157(d) ~) (lv) 
Forging Equipment Inspection ••.•.••..••.•...•...••.••• -·•··········- .218(a)( ) 
InJUrY Reporting, Welding •••••• ~ .••••• ••...••....•..•.••••••.. ••••••.•. 252(f) (13) 
Ionlr.ing Radiation Exposure ...... ••····················-··········· ·- .96(m), (o), (r) 

Labor Camps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .142(1)(1) and (2) 
Lead .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1025(n)(I )- (5) 
Liquid Storage Tanks, Class I. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 06(g)(l )(g) 
Manllfts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .68(e)(3) 
Mechanical Power Presses . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .217(e)(I) 
Methyl chloromethyl ether. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1006(g)(2) 
Mine Workers RadiaUon Exposure . .. . . .. . ......... . .................... .96(r)(3) and (4) 
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SQbjectterm Section No. 

--------------------------------------alpha-Napthyl4mlne .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1004(g)(2) 
beta-Nathylamlne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1009(g)(2) 
4-Nltroblphenyl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1003(g)(2) 
N-Nltrosodlmethylamlne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1016(g)(2) 
Personal Monitoring: 

Asbestos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1001(1)(1 ) 
Ionizing Radiation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .96(n) 

Power Platforms Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .66(e)(3) 
Power Presses Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .217(e)(l ) 
Preservation of Employee exposure and medical records .... . .............. .20 
beta-Proplolactone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1013(g)(2) 
Radiation Exposure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .96(b)(2)(1ii), (m)(l )(n). (0 )(1) 
Records, Disclosure, Ionizing Radiation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .96(0 )(1) 

Respirators •. _ . •••••••••••••••••••••••.••••••••• -·_ •••••. . _ •••••.•.••••• 134 (e)(2), (f) (2)(lv) 
Vinyl chloride . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l017(m)(l )- (6) 

Welding Operations ••••• ~····· ••••••.•. ••••••••••.•..•• _ ...•• _ .••••••••• 252(c) (6), (f)(IJ) 
Records: 

Asbestos ....... . _ ...................................................... .IOOt(i), (j)(6) 
Ionizing Radiation ••••••••••••••••••••••••••••••••••.••••••••.••••.•••.• 96 (m),. (n) 
Mechanical Power Presaee... ....... ... .... ............ . . . .......... ... .217(ehl) 

Refineries, Chemical Plants and Dfst111ertes .•.• ...••......•.•••.. . . .•.. ...• 106(1 
.Application. __ •••••.••••••••••••••••••••••••••.•••••.• . •.•••••••••••••• .1060 

Pressure Vessels ..................................... .... ............... 106(1 3 
Fire Proteot!on. ••••••••••.•••••••••.••••••. .•••••••••••••••••••••.• ••. .to6(l !5 
Process Unit Location ••••.• .: •••••••••••••••••••••••••.•••.•••••••.•••• • 106(1 • 
Storage Tanks •..... . ••••..•... ••••.•.. .••••........... · -·············· .106(1 1 
WbarvelS ........... ..................•............... •.... ............. . 106(1) 2 

Refrigerated Container&! 
Anhydrous Ammonia ........................ ............ ............... lll(d) 

~=1~~lon Systems •••• ·----··------····················.. .............. .177(f)(4) 

Cranes . ••••••...••••••••••••••••••••••••••••••••••••.•••••••••••••••..•• 180(1)(4) 
Derricks ..•••.••.•...•......•.. •••.•...•...•...•... •..•................• 181(J)(t) 
Trucks ••••..•••.......••••••••.••...................•... ...••••.•.••. .• 178(p)(2) 

Refuse: 
Collection ••••••• •••••••••••••••••••••.•.•.•••••.•••••••••.•••••••.••••• 142(a)(4) 
DlapoeaJ ••• ••••••••••••••••••••.•••••.••••••.•••••.••• •. •••••.•••••••.• 142(b} 
Receptacles ••••••••.••••••••••••.•••••••••..•.•••••• • • •.••••••••••••••• • 141(a)(4) 

Relief Devices: (see Safety Relief Devtcee) · 
Remote Goa Pumptng~·········-·-·-··· ·····-···················· .106(g)(l)(v) 

=~~~u1::en~~···-····--·········· · ······· ····· ··· .252!c) 
Capacitor D arge Weldlng •••••••••••••••••••••••.••••....•.•••••••• • 252 o!!2!~ 
Foot Switches •••.••••••••••••••••••••••••••.•••••••••• ~ •••••••••••••••• 252 c 2 vi) 
Grounding ••••••••••••••••.•••••••••••••••••.•••••.•. •• .• •••••••••••••• • 252 c 2 ) 
Guarding ••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••• _ •• . 252 c 1 (lvl• 

Installation •.•••••••.••••••••••••••••••••••••••••• •• . . . . •••••••••••• •••• -ii;
25Il!~cl<2!~( v) 

lnterlocb •••••• - ••••••••••••••••••.•••••••••.••••••••• .•.•• .•••••••• •• .252 c!(2 ) 
Safety Pins ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 252 c i2 vlll) 
Shields ••••••• ••••.•. .•.••••••••.••••••••••• • • ••••• • • .• . • . •••.•••••••••• t.52(c 2 v) 
Spot and Seam Welding •• - •••••••••••••••••.•••.•••••••••••••••••••.••• 252(c 2 
Stop Buttona ••• · -····················· ········· ··· ····· -······· · ······ .252(c)(2 (vil) 
Thermal Protection •••••••••••.•••••••••••••••••••••••.•••.•. ••••.•..••• 252(c) (l)(ll) 

Resistors: 
Cr8l1es •••.• ..• . •••••.•••• . •••••••• . •••••• ~····· ·········-·········-···· .170(g)(4) 

Respirators: (see also Oas Mask Canfste,11)_ •••• -···· · ·················-·· .134 
Abrasive 'Blast.in& ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 94 (a}(l) (ll), (a}(5) 
Air Supply •• ····· ··················--······ ················· ···· ····· · .94(a)(6), .134(d) 
Asbestos .••..........•.•............... ................................ . lOOl(dXl), (2) 
Cleaning........... ................... .................... . . ........ .... .M (b){5), (1)(3) 
Color Codes ••• •.•.•••••••• ·--··········· ······························ .34(g)(6) 
Emplol! Provided •••••••••• ··--···········--········ ••.• _ ••••.••• --·. .134(a) (2) 
Identl tion.... . . ••• •• •.•• .••••••••••••••••••••••••• •• •. •••••••••.•• .134(g) 
lnspectfon ••••••••••••••••••• --········································ .IM (b)(7), (J) 
Labeling •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• lM(lt) 
Maintenance •.•••....••...•.•....•...... _ •.•••........••..•.••.•.•..••. • 134(0 
Minimum .Accept.able Program~........................ ............... .lM(b) 
Open Surface Tanks............................................ ....... .94(d)(9)(vi) 
Pupl, and Paper Milla.: •.....•........••.•••••..••.................... -,~~(Z)(

6
~~)(iO), 

Repairs ••• • ••••••• ••••••••••••••••••••••••••••• ••••••••••••• •• •• •••••••• 134fb\~ 
Selection ••••••• •••••••••••••••••• :..................................... .134(c) 
Storage . • ••••••••••••••••••••••••••••••••••••• ♦• ••••••••• • ••••••• ·•···. .134 (b) (G)l (f) (5) 
Textiles ••• . • . ••••••••••••••••••••••••••••••••••••••••••••••••••••••.••• .262(qq)(2J 
Tralnlng . ..... .•...•.•..........••...... -..•.••..•.•....... ..•. ...... ... 134(b)(I) 
Use ••••• .--• ••••• : ••••••••••••••••••••••••••••••••••••.•••••..••••••.••••. 134(e) 
Weldli;ig •••• •.•.•... • · ·-··. •••••••••·•••••·••••••• ••••••. ••••••.• • ••••. -~i~?Jt? m aff ~;(8); 

(9); (10) 
Respiratory Protection: (see also Besplrat«s) ......... ..... ... . . ... ... ...... IM 

.Air Quality......... ................... .... . · -······ •••••..•••.•••••••. 94(a) (6), .lM(d) 

• 
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Air Supply •••.••••••••••• •• ••••••••••••••••••••••••••••••••••••••••••• . M(a)(6), .lM(d) 
Gas Mask Canister ldentiftcation . ....................................... 134(g) · 
Minimum Acceptable Program ••••••.•.......•.•••••.•....•..•.•.... . ... 134(b) 
P ermissible Practices •• ••..•..•.•.••...•••••••.•..••••.••.••••••......•. 134(a)(l) 
Resplratots ...•.••••••••••••..••.••••••..••••••••..•. ••.....•.•... •••.• . 154(a}(2), (b), (c), 

' 00 Use ••.••. •.•. . ••••.•••••••.••••.••••.•••••.••..••••••..••.•.••••.•.••••. 134(e) 
R!ng T~ . . . ....................... .................................. . ..... 215(d) (l) 
R~psaws.... •• . .. . •••• ••• •• • • • • •• • •• • . . . ...•••. .•• . •.• •. . . • . • . . . • • • • . . • .. • • .213(c), .214(d) 
Risers, Open... ...... . . . ............................................... .... .24()) 
Rodent Control....... . . . ........................ .......................... .141 (a) (5) 

Labor Camps. . ... ... . ................................................. .142()) 
Roll Coatings.......... . ..................... ....... ...................... . .108(h) (4) 
Rolling Scaffolds: (see Work Platforms, Mobile). 
Roof Cars: 

Type J! Powered Platforms •..••••..••...•••.••...•..•.•..•....••....• • . OO(c) 
Type T Powered Platforms. . .................. . ....................... .&6(d)(l) 

Roofing Brackets........ ......... ......................................... .28(s) 
Catch Platfonns .••••••••••• - •. ••• ••. ••.•••.•• •••.•...••......••.•••.•.. 28(s)(3) 
Construction...... ... ...... ..... . . . ............ . ..................... . .28(s) (1) 

Roi!u~~tions:·· ···· · ·········· ········································ .2S(s)(Z) 

Cranes .••.•• ;. . ... . .............................. ...................... .179(m), .180(g) 
Derricks •• . •• . . • •••••••••••••••••.•••••••••.•••••••....•••...••••••.•.•. 18l(g) 

Ropes: Cranes.~ ••••••• ••••••••••••••.••••••••••••••.••••••••.•••••••.•..•••• •• • 179(m), .180(g) 
Hoists • • •••••• •••••••••••••••••••••••••••••••.••••••••••••• ••••• ••• . 179(b)(2) 
Inspections. ............. .... . . ......... ............ ..... . . . ....... .l 79(m), .180(g) 
Running ••••• ••••••••••••••••••••••••••••••••••.•••••••••••••••••• . 179(m)(l) 

Derricks . ••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••. 18l(g) 
Idle Ropes . ••••••••••••••••••• •• •••••••••••••.••••• ••• •• •••.•••• ••• ,18l(g)(3) 
Limited Travel .••••••.•••••••••••••••••••.••••••••••••••••.•.••• •• . 18l(g)(2) 
NonrotaUng Ropes...... . ........... ..... ............ ...... ....... .181 (g) (4) 
Running ••••••••••••.•••••••••••••••••••••••••.••••••••••••••• ••••• . 18l(g}(l } 

·Type F Powered Platforms •••••••••••••••••.••••••••••••••••••••.•••• . 66(c}(20) 
Type T Powered Platforms .............. . ......... ...... . . . . .... ....... 66(d}(5) 

Rotary Lawn Mowers • •.• •••• ..•. ••····· · · ···· · ·····~······ ······ ····_.···· .243(e) (1), (4) 
Rotating Work Platforms: (see also Vehicle-Mounted Work Platforms) •••••. 67 
Rubber Industry: (see also Mills, Rubber and Plastics Industry) 

Auxiliary Equipment .••.••.•....•••••.•.•••••.••••.•••••••••••....••••. 216(a)(3}, (b)(3) 
Effective Dates....... ... ............... .......... ...... . . ... .......... .216(a)(l), (2); .22Q 

ln$'1.allations: Existing • •••••••••••••.••.••.•..•.••..••.•.•..••••••••••••.••.••••• . 216(a)(2) 
New . .. •. . ........ ................................ . ................ . 216(a) (l) 

Mills and Calenders •••••.•••••••••.••••••.•••.••••••••••••••••••••••••• . 216 
Standards Sources • ..••••.••••.•.• .-••..••.•.•..•••.••••••••••••••••••••• 221 

Rubber Protective Equipment •••.•••••••••.••••••.••••••••••••••••••••••• . 137 
Rung Ladders1..Portable ••••••.••• ••••••••••.•••••••••••••••••••••••••••••• . 25(c (3) \ 

E1tensi1>n ·1·r~le. •• ••.•••.•..•••.••.••••••••••••••• •••••••••••••••••••• 25(c (3)(v, 
General Requirements. •••.•••••••••••••••••••••••••••••••••••••.••••••. 25(c (8!(t) 
Sectional ••• • ••••••••••••••••.••.•••• ••••••••• :············ · ··· ······ · · .25(c ~a (iv) 
Single ••••••• ~ •• •••.•••••••• ••••.•••••••. •• ••• ••••••••••••••••••••••••• .25(c 8 ruil 
Trestle •••.•••.••. .•• •••• •••••••...•••••••.•• ••• ••••••••••••• ••• ~· · ···· .25(c 3 (v 
Two-Section •• .•••••••••••••••.•.•••••••• ••••••••••••••••••••••••••••••. 25(c (3 ) 

Running Ropes: Cranes ••••••.•••••.•.•••••••. _... . .... ........ ........ ........ ..... ... . .179Cm) (1) , .180(1) (1) 
Derricks ••••••.•.•••••••••••.•••••• •.••••••••••••.•••••••••••••••••••••• 181(i) (l ) 

Runway Conductors: enuies •••••••••••••••• .••••••••..•••••••••.• •••••••••••••• ~ •••. ••••••••. 179(g)(6) 
::e1:;aie1::tc::o~ i:uei1ii~)--············--········ ·-- ................ .23(e) 

Powered Platforms •••••••••••.•.. •••••••••••••••••••••••••••••••.••••• . M(d) (8) 
Pulp, Paper, and Paperboard Mills • . • . ••••••••••.•. •••••••••• ••••••••• ..26l(b)(6), (g)(•). (L5) 

Scaffolding ••..••..•••••••••••.•.••••••••••••..••••••••••••••••• •...••• .280)(•). (n)(S), (a) (I), (t) 
(2), (u)(6) 

Tanks .• •••••...••.•.••••••..•..••••.•...•.•.....•••• ••.•.••.•.• . . . ••••. M(d)(ll) (v) 
Welding • •....•.•••..•.•••••••.•...•••••••..•••..••..•••••••••.••.•.•••. 252(e) <•> (iv) 

Safety Color Codes: 
EffecUve Dates ••..•••.•••• •.••.•••••••.••••...•.••••••••••••••••••••••. 149 
Standards Sources •• •.. •••••...••••••••••• •••••••••• ••••••••••.••••••••. 1,1 

Safety Devices:· Ladders .•.•••..••. •• •• •••..••.•..•..•.••.••• ..•.•••.. ••••••••••••••••• . 27(d) (6) 
Safety Guard D~Jgn, Abrasive Wheel Machinery •••••• •••••••••••...••••••. 215(a)(2), (b)(l0)-(12) 

Safety InstrucUon Signs •••••••••••.•• •.•••••••. . ..••••.•••••••••••.•.• ••• • . 1"5(c)(3), (d)(6) 
Safety Relief Devices: Bolk O1ygen Syste~ •• •••••••••••••••••••••••••••••••••••••••• ••••••• . l<M(b)(6), (7)(U) 

Compreesed Oas Cylln.den ••••••••••••••••• •••••• • •••••••••••••••••••• • 167 · 
DetlniUons • •• • ••••••••••••••.•••••••••••••.•••••••••. •••••••••••••. 167(a) 
Frangible Discs . ••••.••• ••••••••••••••••••••••• ··· ········· - · •• ••••. 167(bl (2), (4) Oil) 
Fusible Plugs . •••••.•• ••••••••••••••••••••••.•••••••••••••• .1 • • • ••••• 167(b (2) 
Maintenance... . ........... ............ . .. ...................... . .. .167 (b (5) 
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Requirements •• ••. •• : •••••••••• _ ••••••••••••.••••••••••••••••••••••• 167(b) <•1 
Specifications •••.••••••.••••••••••••••••••••••••••• ~ •••••••••••••••• 167(b)(3 
Standards Sources .••••.•••••..•••••••• ; • ••••••••••••••••••••••••••. 167(b (1 , (3) 
Testing •.•••••• · •••.••••••••••••••••••••••••••••••••••••••••••••••••• 167(b (3 
Types .......•.•••••••••••••••••••••••••••.•••••••••••••••••••••••• • 167(bi(2 

Compressed Oases •.•••••••••••••••••••••••••• ••••••••••••••••••••••••• • 107(e) (8) 
Flamm.able Liquids .•••••••••••••••••••••••••••••••••••••••••••••••••• • 107(e)(8) 
OaseousH1drogen Systems ••••••••••••••••••••••••••••••••••••••••••••• 103(b)(1)(1J) 
Liquefied I ydrogen Systems • ••.••••••••••••••••••.•••••••••••.••.•••• . 193(c)(l)(lv) 
IJquefied Petrolewn Oases •••••.••••••••••••••••••.•.•••••••••••.•••••• U0(b)(l0). (c)(7), (d)(-4), 

(e)(7), (g)(7), (b)(-4) 

Non•DOT ·Contalners ••••••......••••••••••••. ••• •••••••••••• •••••••••• U0(d)(-4) 
Bpra~······· · · · ················ c···································· .107(e)(8) 
Tanks, argo and Portable •••••••••••••••••••.••••• ·-······~~ •••.••••• 168 

Definitions .••••. ••••••••.•••.••••••••••••••••••••••••• ••••••••••••• • 1611(a) 
Fusible Plugs ... ..•••••••.••..•.•••••••••••.••••.••••••••••••••••.•• 108(bl (3}(lx) 
l,lquefied Petroleum Oa.ws •• •• ••••••••••••..•.•••.•••••••••••••.•• • 168(b f3 
Maintenance .••••••••••••.•••••••••••••••••••••••.•••••••••.••.••••. 168(b 4 
Pressures •••..•••.•••••••.•••••••••••.••••••.•••••.••••••••••••••••• 168(b 3 (1J) 
Requirements •••• ••••••••••••••• ••••••••..•.•••••••••••. •....•••.•• 168(b (3 
Specifications ... : •• ••••••••..•••••• ·•••••••• ••..••••••.••.•••.•••••• .168(bi(2 
Standards Sources ••••• •.•.•.••••••••••••.•.•..•...•••••••....••.••. 168(b (~, .170 
Testing .••.•••••.••••••••••. •.••••.••••••••....••.•.••••••••....•.•. 168(b (2 

Bal'ety•Toe Footwear: (see Foot Protection) 
Sanding Machines . ••••••••••••••.•••.• ,................................... .213(p), .243(a)(3) 
Sani_l&tlon.. •• • .• • . . .• . .• ••• .••••••• ••••• . •••••••.•..•.••• •. •••••• ••• •• . • .• .141 

~lication... .• . .• ••.• ••••••••. ••• ••••••.•••••••••••• •••• •••••••••• •• • .141 (a) (1) 
C nge Rooms ••.••.••.•••••••..••••••.•••••••••••••••.•••••••••••.•.•• 141 (e) 
Effective Dates ....••.• : ••••••.•.•••••••••••.•••••.••••.•••••.•.••...••. 149 
:Food Handling ••....• ••••••••.••.•••••••••••.••.••••••••••••••••..•.••• 1411) 
Housekeeping .••..•••••••.•••••••••••••••••••••••.••••.•••••••..•.••.•.. 141 a)(3) 
Insect Control •..••..•.•••••.••.••••••••••••••••.•••.••••••••••••••.•••• 141 ai(5) 
Lunchrooms ..•..... ••.•••••••••••••••••••••.••••••••••••.•••••••.••.•• • 141 
Rodent Control. . ••..•.•••••••••••.••••••••••••••••.•••• ••••.••.•••••••. 141(a (5) 
Sawmills .••••••.•••.•..••••••••••.••••.••••••••••••••••••.••••••••••.•• . 265(b) 
Standards Sources •• •..••••••.•••••••.••••••••••.••••••••••.••.••••••.•. 1-47 
Toilet Facilities •••••••••• · ••..••••••••••••••••••••••••••••••••••••••.•••. 14l!c) 
Vermin Control ••.••••••••••••••.•••••••••••••.•.••••.•.•.•.•••••••.•.•. 141 a)(5) 
Washing Facilities • ••••••••.• ~ •• .•••••••••••••••••••••• ••••••..••••••••• 141 d) 
Waste Disposal •••••••••••••••••••••••••••••••••••••••••••••••••..• ..•••. 141 a)(4) 
Water Supply ••. •••••.•••••••••.•••••••••••••••••••••••••••••••••••.••• • 14l(b) 

Sawmills: 
BlosJ Bunkm, Hoppers, and Fuel House., ........ .•.......•..••.•....•. 265(c)(23! 

Lighting ••.•..••• ••••.•.•.••••.••••...••...•.•..•..•...........•..•. 265(c)(23 (Ill) 
Loading Bins ••• •••••••••••..••••••.••••••....•••••..........•..•.•. 265(c)(23 (ii) 

Blower Systems .•.•••••••..•••.•••••••••.••••.•••.•••••...•..••..•..•••• 265(c~(20 
Building Facilities... . ... .............................................. .265(0 

Docks •.•.•.••..••••••••••••••••.••.••.••..•••••.••••..•.•.•....•••. 265(c (4) 
Emergency Exits ••••••••••.•..••• · •••••••.•.••••••••......••..•..... 265(0)(6) 
Fire Escapes .•••••••••••.••••••••••••••••• : ••••••••.••.....•.. -·.. .265(0)(6) 
Floors •••••.•••••••••..••.••.•••.•••.•.•••.•••...•.••••.•.••.••.•.•. 265(c!(3! 
Lighting........................................................... .265(0 (9 
l'latrorms •••••••••••••.•••••.••.•.•.•.•.•.•.•..•....•........•.•..•. 265(0 (4 
Stairways •...••.•••••••••••.•••••••.••••••••••.•••••••.••.••••...•• . 265(0 !5) 

· Handrails.............. ............. . .......................... .265 o) 5 il) 
Lighting .••••••• •.••••• •••• ••• ••• _ .•••.•••••••..••.•••.•.•••..••. 265~o) sj ~ill} 

Tanks ••••••.• •.••••.•...••••••• ••.••••••••••.•••••••.....•...•.•.•. 265(c)(8 
Vats ..••••..••• ••.••••••••••••••••..•••.•••.•••••.•.••• .•••.••...••. 26510)(8 
Ventilation............................................ ............ .265 o) (7) 
Walkways ••. •.•.••• •.•••••••••.•.••....•..••••..•••••••••••.•.••••. 265 o)(4) 
Work Areas ......................................... ~ .............. . 265 o)(2) 

Burnors .•••.••.••.••.••••••..••••••••••••.•••.•••••••.••••...•.•.•.••..• 265(0)(29) 
Chemicals • •••.•••••••••••.•••.••••••••••.••••.•.•••••••....•....•...... 265(0)(17) 
Chippers.............................................................. .265(0) (21) 
Cooveyots ••••••.•••••••.•••••••••••••••••.•••••••••.•••••. ·• •• •••••• •• • .265(c) (18) 
Deflnltlons ••••.••••••••••••••••••••••••••••.•.•••••••.•.•••• 0 •••••••••• 265(b) 
Eff«:tive Dates .••••.••••..•••••••.••••.•••••••••••••.••.••...•..•••. ~. .265()) 
Electrical Wlrlng........ •••• ••• •• ••••••••.• .. • •• • •••• .•••...• •• . . . . • •• . .265(0) (12) 
Exhaust Systems ••••.•••••. ••••••••.••••••.•.•.•••.•• •••••.•••.•.•.•••• .265(0)(20) 
Fire Protection ••..•••••••••.•..• · •••••••••.•••.•••••.•••.•.••..•..•.••• -=5) 
Flammable Liquids . .............................................. ...... ZGS 0)(16) 
Oas Piping and Appliances ............................................ · ol(l5) 
General Requirements •••.. : .••••••••.••••• ~ ••••••••••••••••...••••• •••. 265 a 
HydrauUo Systems ••• ••.... .' .••••••••••••.••••••••••.••••...•.•.••.•••. 266~0 (11) 
Kilns, Dry ••••.••••..•••• ••••••••••••••••••••••••••••••••.••••••.••••.• .265(f) 10 
Ladders ••.•......••••..•.•••••••••••••••..••••••••••••. •••••••••.•••••• 265(c)(

1 
~ 

Liquefied Petroleum Oases.... . ........ ........ . ...................... .265(0)( •> 
Log Break.down ••• • .•••••••.•••.•.••.••••••••.•••••••••••.•.•...•••••. .265ie) 
Log Hand , Sorting, and Sterage..... •• •.• •••• ••• ••••••• •• • •. ••• . • • . .265 d) 

Be.rki~evtoes •.••.•••••••.••••• _ ••.•••••••••.•••. ••.••.•••••..•. 265 d><•> 
Log Decks .....••.. ~ .......•.•..••......•.....•....•.•........••.•.. 266(d)(I) 
StoraceANIM ••••••••....•.•...•..•••••.•...•••••.•••..•...•......• . 265(d)(2) 
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Subject term Section No. 

Untoedlng.. •. •• • ••• • •• • • •• •••• •• • •• . • • • . . . .•• . • . . • . . . • . • • . • • •• • . • . .265(d) (1) 
Unloadillg Areu ..... .................................... : .......... 265(d)(2) 

Lumber: Loading ..•..•.••.•... . . . . ........................................• . 266(c!(28) 
PIUng ..•.....•..•..•................................................ 265!o (ZT) 
Btorage ............................... •······················-···· .266 e (27) . 

Marking Physical Hazards............................................. ,266 c (11) 
Open Surlaee Tanks ................................................... . 266 c)(l7)(lll) 
Per80nal Protective Equipment • • ••••...•...•••..•••••.•••.•••••••••••• 266 (c)(l7)(ll), (g) 
power Transmlsslon Apparatus...... • . . . . • • • . . • • . . • . • • • . • • • . • • • • • • • • • • .266(c~(; 
Refu!le Removal •.•••••••..••••..•••........•••...•..•••••.•••••••..••.• 265(c (20 (n) 
Ropes, Cables, Blfnga, and Chains ..••.. ····· ..•.. ····•· •..... ·•·••· ..•. 265(0 ( 
Sanitation .••...•••••••••••••••.•••••••••••.•.•••••••.•.••.•••..•...•... 265(b) 
Stackers and Unst.acken •••.•.•..•..•.•.........••.•••................•. 265(c)(28) 
Standards Souroes ••••.••••.••••••.•••••••.•...••..•••••••...••..•••..•. 265 (a)(2), (J); .208 

Threshold Llmits •••••••• ••.•.•••.•••••••••..•...•••••••.•...••••..•. •· .265lc).(17)(l) 
Traffic Control. •••..•••••..•••••••••••••.••.•••••••••••••••.•...•.•.... 265 c)(ll) 
Tramways ••.•.•••••••••••.•••••.•••• •.••..•.•...••.•......•..•••.•..•. 265 e)(l9) 
Trestles ..•........•.•••.••••..••. •..•.•........•... ••.........•..•..•... 266(e)(19) 
Vehicles ••••.••••••••••••••.•.•••••••••••••••••••••.•.•.......•..••••••• 265(c)(IO) 

Saws: Band................ .................................................. .2130) 
Band ResaW11 ........................ . .................................. 213(1) 
Circular.......................... . .. . ................................ . .213~0; .2'8(a){l) 
Circular Resawa ••••••••••• •••••• ••••••••••••••••••••••••••••••••••••••• 218 e) 
Cracked. • .• • • • . • • • • • • • • • • • • • • • . • • • • • . . • . . • • • • • • • . • • • • • • • • . . • • • • •• • • • • • .:Ma a) (-l) 
Drag .... ....... .......••..•............................ ... .............• 21J(r) 
Forging Machines .••••••••••• •••. •••••••••.••••••••••• •••••••••••••••••. 218(1)(2) 
Inspection •••••••••••••••••••••••••••••••••••••••••••.••••••.•.•••••••• . 211(e) 
Radial •••...••••.•.•••••••.•••••••••••••••.•••••••••••••••••.••••••••••. 218(b) 
Ripsaws ••••..•••••••••••••••.•••••••••••••••.• •••••••••••••••.•••.•.••• 2U(o) 
Swing Cutoff............................................. . ............ .213(1() 
Table •••.••.•••••••••........••..•••••••.....•.•.•..••.••...••••.•.••••• 213(3) 

Scaffolding: (989 alao Scaffolds) 
Safety Requirements •••••..•...•••.•.•...•.. . •.•.••..•.•.•.............• 28 

Scaffolds: (see alao Ladder Stands Llsttngs by Names of Scaffolds) 
Boatswain's Chair..................................................... .28(J) 
Bricklayers' Square ••.•••...••.•••.•••...•••••.•••••.•••••.•••.•••...•.• 28(1) 
Carpenters' Bracket ••••.•.•••••••..••.•••••••.•••.•••••••••.••••.••••• • 28(k) 
Casten •••.•••...•.•••••...•••••••••••••.•.•.•.•.••••••...••.•.•••.•.••• 29~a)(4) 
Chicken Ladders ••••••••.••••••••••.•••..••..••.•••••••••••••••.•••••• -28 t) 
Coupler ••••..•.•••••••.•...•.•••.•••••.•••..••.•.•••••••.•••••••.••••••• 28 c) 
Coupler, Mobile •• • • •.••...•••.• ..•••••••••••• •••••••••••.••••••••.•.•• • 29(d) 
Crawling Boards •••••••••.•.••••••••.•.•••••••••••••.•••••••••••••••.••• 28 t ) 
Decorators' . . ..... ...................................•............... ..• 28 o) 
Desl«n Loads. ••••••••••••••.••••••••••••••••••••••••••••••••••••••••••• 29 a)(2) 
Flpat ••..••••••••••••••••••...••.•••••••••••••••••••••••••••.•••••.••••• u) 
Folding Ladder ••••••••••• •••••.••••••••.••••••••••••••••••••••••••••••• 29 c)(6) 
Folding Stalrway •••••••••••••.••••••••••••••••••••••••••••••• J.••····· .29 c)(-l) 
Hora& ••••••••••••••••••••••••••••••••••••••••••• • • ••••••••••••••••••••• -28 m) 
Interior Hung ••••••.••••••.••••.•••••••...•.•. •••••.•••••.•.••••••••••• 28 p) 
Ladder-Jack ............. . ........ ............. ....... . . ...... .....•.•.. 28 q) 
Ma.sons' Adjustable Multiple-Point Suspension •••••....•••••..••••...••. 28(f) 
Needle Beam ••....•...•••...• : ..•••.•.•.••••.••.•..••••••.•••••••••. ••• 28(n) 
Outrigger .. •..••...•...•...•.......•. , .••...•.••.••••.••••.••••••.••.•• .28ie? 
Plasteren1' •••• .' ..••.•..•..•......•.•.•.•.•.••..•.•.••••••••••..•.•••••• -28 o 
Rooftng Brackets .•.. . .......................................... ....... -28 • 

~~f1i;.i>oini . .icfJiisiai>1e· i;uspeiiston::::::: :: ::: : :: : ::: ::: : : : : : : : : :: ::: : ::~n> 
Standards Sources • .••••••••.••....•..••.•.........•.•••.•.•..••.•..••• .31 
Stone Setters' Adjustable Multiple Point Suspension •••..•...•...•.••••. 28(h) 
Suspension •• ~ •..••.•.••.......... _ .•..•...•.•....•..•................• ,28(0, (g), (b), (i) 

Swinging ..••......•.••••. ••.....•...•...•••....••...••..••.. ••••....•• .28(g) 
Tube and Coupler ••••.•.•.....•....•...•..•...•.•.••.••••..•.......•.•• 28(c) 
Tube and Coupler, Mobile............................... .............. .29(d) 
Tubular Welded Frame • •..•...•.....•...•.•....••••.•.••••....•..•..•• .28(d), .29(b) 
Tubular Welded Sectional Folding ••..•••••..•••.••• •••••••.••.•• • . •.••• 29(ci 
Two-Point Suspension.................... . . ........................... .28(g 
Wt1eels ••.............•..................•......•.......•....•.........• .2':l(a (4) 
Window-1 act .......................................................... . 28(J-) 
Wood Pole •....•.....•.••..•••.•.•.••....•.••.••.•.•.•.••••••••••.....•• 28(b) 
Wort Levels ••.•.•.••• ..,... •.•...•••.•.•••.• .•••.•••..••••.•.••......•.••• 29(a}(3) 
~rk Platforms ••. .....•••••••...• ..••••••. . ••. •••.••..•••••.•.•.•.•.••• 29(a) 
Working Loads .•••......••....•. ........... . •.......•.................. 29(a)(2) 

Scaffolds, Manual Moblle: (see also Wort Platforms. Mobile Scatfolds) •••..• 29 
Secttonal Rung Ladders ••••••...•••...••••.•...••••••...•••••.........••... 2.5(c)(3)(iv) 
Semlgantry Cranes: (see Gantry Cranes) 
Separation Walls: (see also Distances Froll' He•art\s) 

Ammonium Nluate.-:. ••••.•...•••• •• . . • . • . •• . . . • . . • . . . . . . • . •• . . . . . • .• .109(1) (5) 
Servtce Stations: 

Flammable and CombustibHi Liquid.5.. . • •••••.•••.•••••••••••..•••••• lOO(g) 
Dispensing Systems ••••••.••••.••••••••.••••••••.•..•• , •••••••••••••••• 106(1)(3) 

451 
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Subject term Section No. 

Dralnag~- - ---·---------------·----·----····-··-····· ···· -············· .106(g)(7) 
E lectrical Equipment. __ -· ..•. _·-.------·-- ····· ···· · · · · · · · ·· •••••• ··- .106(g)(5) 
Fire Protection •• ___ -·-· __ •• ·-·--·-·----·-·----···------··--· ••• -··-.-· .106(g)(II) 
Handllng ..... -·····-····-···-··· ···-····-·---·········--·············- .l06(g)(l ) 
Beating Equipment ••• ·--···-···-···-------·-----------·······-----·-- .106(g)(6) 
Ignition Sources_···----··-··--······-···-········-· ------- ------·-·-·- .l06(g)(8) 
Marine Statlons ••• -··--······---·--·------·-- --·--··· - · · -· · ·---·· · ···· · .106(g)(4) 
Private Stations ••••••• ··- ••••••••••• · · · ·-·-· •••• •• •• ·-· ·-·.··-··-·_ •••• l06(g)(2) 
Storage .•..............•............ ·-···-····· ···· · ··· ·-··· ··········- .106(g)(l ) 
Waste Disposal .•..••...............•. ·-··· ·-· ·· · · · · ···-··-· ···· ··-···- .106(g)(7) 
Liquefied Petroleum Oues • • ··-· ·-·-·-······-· ···-·· - · - · · ····-·-··· - ·- .UO(b) 

Containers_ . ·-·-··· ··· .......... ···-...... ·-·· ·--· ...... . . .. . . . .. . .110(b)(2) 
Accessories. __ . . . ..... ·-. .......... ·--· ••• ---- ·---•• : .. -· .. . ... . . llO(b) (3) 
Capacity •• ··--·· ···· •••••. -·. .................. ............. . . .llO(b~(S) 
Installa tion ••• ·-·· ••• ·-· ••.••••••.••••••••••• ••••••••••••••. ••• • llO(b (6) 
Protecting F1WDgs. ·-····-··· ······ ······· ·-··" •••••••• ··-··-· .llO(b (7), (9) 
ValvM ....... ·-·-·-··-···--···- ··· -············ · ··············· .110(b)(3) 

Dlspenslng Devioes •••••.•.••. ·--·-·-····-··· ··-· ···· ·············· .llO(b)(ll) 
E lectrical Systems· ·-···· -······--·-···-·-·-·-··· ··· · ····· ······· ·- .110(b)(l3) 
Fire Protection • ••••••• ······ -··---··-··· ·--· ...................... .llO(h)(lf) 
Fittlngs······- · · ················--·--··-············-·········· · ··· .110(b)(7) 
Plping_ ••••••••••••••• ••••••••••••• --········- -· ··· ·····-·········- .110(h!(7) 
Pumps • ••••••••••• •• ·-· -··-···· · · ···-······-··-·-·····-··--··· · · ·· .llO(h (10) 
Safety Relier Valves. · ···-···· ··· ·-·······----·-······-··-·-· · ....• . UO(b (4) 
'.rrucll: Unloadlng._········-·········-······ ···-···------·-········ .llO(h (8) 
Valves ••••••• _······································ ······-········ .110(h)(7) 

Betacrews ...•....••.••..•.. ••..... . . .•. - · · - ······ ······ ····· -·· ··-········· .219(h ) 
~~,D~~liii:··-······························-······················ .1'2(e) 

BorlwntaL •••••••••••••••••••••••••• _ •••••••••.••••••••••••••.•••••••• .219(c)(2) 
Inclined _ ••••••••••••• · - · ·.-··· ··· ••••• •••••.••••••••••••••••••••.••••• .219(c)(3) 
Vertical •••••••••••..••••• •••• -·-··· ····· ···· · · ········-············ · · · · .219(c)(3) 

Sheaves: 
Crane Bolsts-···· ··· · · ·······························--· · · ···· ········ .179(b)(l) 

Bbelters, Labor Camps: (see also Facilities, lAbor Camps) .. ·-··········· · · .1.i(b) 
Ship Bcatlolds: (see also Float Sc:dolm) . .. _ . .... ......... ......... . .. . .... .28(u) 
Sid&-RoW1¥i Ladders ••••••••.•••• ··· · · --·· -····· ······· · •••••••••••••••.•• .25(c)(5) 

s~:~en~C:=.~~~~-·--······--·----······---·••,-•····· · ··· .1'5 
Classification.······-··· ····-··· · · ·--······· ............ ···-·-· · ··· .14,S(c) 
Definitions_-· •• ···-· · · · · -·-········· ·-·· ······-···· ····-·-·-· ••••• .14.o(b) 
Use Classification •• • ···-·-·· ··-······················ ··· ····· · - · · · .1'5(c) 

Biological Hazards. ••• ··· -···---···· · · · ····· · · ···.............. ........ .1'5(e)(4), (0(7) 
Caution • • •••••••••• ···· · ······-·· · ··············-·· ······· ············ t OOl(g), .14S(c)(2), (d)(4), (f)(S) 

Colors .... . .......... . .••....... ........ · -···--··-·······-· · ··········· .145(d) 
Danger.···-·-· -···-···-· ······ ··· ····· · · ··· ············ · -· · · ••••••••• 14,S(c)(l), (d)(2), 

(e) (3) 
Deslgn •• ••••••••••••••• ••••••••••••• ••••••••• · - ········· · · ·······-···· .1'5(d) 
Directional .••••••••••••••••••••••••••••••••••••••••••• a.. . . ........... .14,S(d) (7), (e)(7) 
Do Not Stact.. ••• • •••••• • ••• ••••••• •••••• ••••• ••• ••••••••••••• ••••• ••• .145(0(6) 
Effective D a~ . _ .••.•.•••.....••..... _·.... ... . • . .•.••••. • • • • •... .•. . • • .149 
Egress Means . . ...••••••.•........... .•.•...•. . ..• •··· -····· ··········· .37(q) 
Ent ••.•......•..•.•...•••...•.•.. . •.... -·· · · ··-· ···· · --·· ············ · .145(d)(5) 
Euts .................... ..................... -...... ..... ............ . .J7(q) 
Oas Mask Canisters .••••••••••••••••••••••••••••••••.•.• - ••••••••••••••• IM(g) 
Informational .••••••••••••••••• ··-· ••• ·-•• ·-·-····-· •••••.•••••••••••••. 145(d ) (9), (e)(8) 
ln•Plant Traffl.c •••••••• • - ••• ·····-· ····-··· ·······-···· ••••••••••••••••• 1'6(d)(8) 
Out of Order ••••••••••••••••• -· ••• ·-·. ··- - · -·-•••••.• ··-·· ••••••••• ·- .145(0(6) 
Powered Platrorms •••••••..•..••.•••• -·· ·-··· ························· .66(c)(21) 
~ and Paper Mills ............ -····-···· ···-· ······················· .261(c)(9), (18) 

aUon Warning • •• · · ··-··· ••••••• ····-·-· .• ··· ·- ••••• -···· •• ···-··· .97(a) (3), .145(d)(I). 
(()(7) 

:Respirators .. . ........•...... . .....•..... .............•.......•.... ••.. • 134(g) 
Safety InstrucUon_ ••••••••••• ···-···-··-······-··· ·······-············ .145(c)(3), (d)(G), 

Slow•Movlng Vehicles._-··--················-····-···················· .11:J~ho) . 
Speclllcatlon.s ....... ······-· .•••••••••••• -·. ·-- •••••••••••••• -······. .• . lOOH,t)(ii) .145 
Standards Sources ••••••••••••••••••• · --··· ···· · ··· · · · ················- .141 
Symbols • . •••••..••••••••••••.•••••••••••• ·-····· ··-···-··········-···- .145(d}(ll) 
Tra.fllc Slgn.s .••••.••••••••••• -···· ··--········-·-·-··-· ····· ··· ········ .145(d)(8) 
Wordlngs •.......•••..•..........• . ..••..•••• ••.••••••..•••••••••••••••. 145(e) 

Single-Point AdJustable Buspenldon Scaffolda .. _. __ ••••... __ . __ ····- .28!1! 
Emerg~ncy Brakee ... - · ·-·-··········· · -·······-······ · · ······· ·-· .28 t {") 
E quipment ••.•• · ···-··· ········-············ ····-·-············· · ·-· .28 I 9) 
Oe&n1 and Brakes.···-····-········ ··· ··-· ······· ················· · ··· .28 I 3t 
Ouards, Mid• Rnils •••.•• •••••.•••••••..••.•••••••••••••••••.••••.•••..•. 28 I (5 
Hoisting Macblnes ••••••••••••••••••••••••••••••.• •••••• •••••.••••• .••• • 28(l)(G 
Power Units .••••••• ·-· •.••••..•••.••.• ·-· •.••••.. •••.•.. ··-·• •• -·· ••••• 281

3
)(1), (2) 

~upporting Cables •••••••...•••••• •••.••.• ••..••••••.••••••••••••••••••. 28(1. ~8) 
Sus pension Methods . ••............ .............•...... . . . .......• ···-· .28!1 10) 
T<,el><>ards ··········-·· · ····-·······························-········· .28 t) 5) 81ngle•Rw;ig Ladders ••.•••..•.. ....•......•..•••..•••.••....•..•••.••..•.•. 25 o)(3)(ll) 
Meson s •••.....••••. ·-· •••.....• . . •. ....... . •.... ....••.•....•.......•. 25 c)(.f)(lll) 
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Subject term Secttoo No. 

Skylight Floor Openings •••..••..••.•••••.•.•.......••.••..•••....•.......•. 23(a)(•) 
Sl~vt'IS. Rubber Insulating • •••...••••.•••..••...•••••..••.•.•..•....•....• . 137 
Sl1ngs••····· ·· ·· · ··································· ··················· ···· .184 Slow•Moving Vehicle Signs ••••••••.•••••..•••• •••••••.••..•...•..•..•••...•. 145(d)(10) 
Slurries .• ...• . • •.•. ••• . .••..•••••.•.•.••...•..••..••••.••......•••..•.•..... lOO(h) 
Small Arms Ammunition . ......•..•••••.......•.........•......••••.......• 1090) 

Primers •...•. •......• . •.......••.•••....•.•..••••.•.••....••. •..•. . .... t090H•> 
Srookl'le..~ Propellants . ••....•••..••••...•..•...•••.....•...•.........•. 1008)(3) 
Storage .•..•••.•.......•.....•••................•............••......... 109 ) 

Smokeless Propellants . ..••••......•...•.......•.............•.....•........ 109 )(3) 
Smoking: Dlp Tanks .•.•••.. .••...•......•....•....••....•....•.....•............. 108(0 (•> 

Dual Component Cootlngs ....••.••..•.....................•.•.......... 107(m)(2) 
Explosives ...•••••.•.•..•..•.•......•........ .. ...•...........•••• .•..... 109(e)(l ) 
Flammable LiQUids.... . .• . . . . . • • . .. . . • . . . • . . . . . . • . . . . .. . . . . • • • . . . . . . . . . .106(d )(7){lll) 
Powder Coatings ......•...........•....................•....•..•..••.... 107(l )(•)(U1) 
Spraying............................................................... .107(g)(7), (1)(4)(itl), (m)(2) 
St.ornge Aroas ........................................................... . 177(g) 

Snagging Machines ..•••.•••...•....••....•.•....•............................ 215(b)(7) 
Sources of Stondards: (see Standards Sources) 
Special Industries: Agricultural Operations ....••.•......•...•......•...........•........... 267 

BakerlNi .....•.•••....••....•..•....•••.....•................•...••.••... 263 
Foriong •. ... •• ...•.•.•• ... ......•....••......•....•..••...•............. 218 
Po.per o.nd Paperboard Mills........................................... .261 
Plastics Industry •.•••••.•.•..•.••••.•.........•.....................•.. 216 
Pulp Mills ••••.••..••••..•.....•.................•. •.•.................. 261 
Pulpwood Logging ....•...••..•.•...••.•............................... 206 
Rubber Industry..................................... . ................ .216 
Sawmills ....••............•.......•..•......................•........... 265 
Standards Sourt'es .....•.•..•......•..........................•..•...... 268 
Textiles ..••..•....... . ..........••....................................•. 219(a)(3), .262 
Woodworking ••...••..••....•....•...........•.......................... 213 • 

Spill Containment............ ...................... . . . . . . . . . . . . . . . . . . . • . . . .106(d)(6)(tli) 
Spot and Seam Welding Machines ................................•.......... 25Z(c)(2) 
Spray Booths ...•....•...••.•........................•.•..... . ...•.........• lOT(b) 

Bame Plates ..........••.•.........••.............•. . ••..............•.. 107(b) ~) 
Cleaning ••..•........•.••............•.................•.............•.. 107(b 9) 
Construction .•.••...•.•.......•••..............•..................•..• . 107(b 1) 
Conveyors . .... . •.....••...... . ......................................... 107lb ) 
Distribution Plates •.....•.....•.........................•.............. 107(b (4) 
Exhaust Air Filters .•..••.......•....................•....•............. 107(b (5~ 
Floors .• • ..•... .••...••••..•....•••.................•................... 107 b (3 
Frontal Arl'a Size •...••...•.•..••... .......•••.•............... " ........ 107~)(6 
Illumination.............................................. . . . . . . . . . . . . . .107(b)(10) 
Interiors •..•• . ...•..•••...•......•..............•.......•............... 107(b)(2) 
Llgl1tlng •.•..•.••...••.•.......................... . ..................... 10i(b)(10) 
OversP.ray Collec tors ••••.......•.........•....• :...................... .107(b)(5) 
Sep1ua'ttons .•....•••••••...•..... . ......•...•.••....... ·• .• . . . . . . . . . . . . . .107(b) (8) 

Spray Finishing .•..••.•••....•....••........•...••.•..•.................... 107 
Air Flow Requirements ..•.•...•• •.••...•.•••••........................ 94(c)(6) 
Application .•.•••.. ··-··............................................... .107(n) 
Automobile Undercoatings .•.•....•................................... . 107(k) 
Clean Air ... ••········-················································ .94(c)(7) 
Combustible Liquids Storage................................... . ...... .107(0) 
Curing Apparatus._ . •••.........•..•...•............•.. . ............... 107()) 
Definitions................... . ........................................ .107(a} 
Drying Apparatus............................................... . ..... .107(J) 
Dual Component Coatings .....•................................•...... 107(n1) 
Effective Do.tee ..•..••••.................. . ........... _ ..........•••.... 98, .114 
Electrical Systems . . .••..............•..........•.............. . ........ 107(c) 
Electrostatic Apparatus............................................ . . . .107(h) , (1) 
Fire Protection_ •.•...••.•.......................... •.••.•••••••••••··· · l07iO 
Flammable Liquids Storage •.••. ••············-······················· .107 e) 
Fusion Apparatus ••..•.•.....•......•...•.............................. 107}) 
Ignition Sources-······················································ .107lc) 
Location .• . .•.•.•. ••••••••..........................•..•................ 94(c)(2} 
Maintenance . ..•.•••. . •• . ...•....•..•.......................••. ....•.... 106(g) 
~{ake•UP Air ........................... ........ ....................... M(c}(7) 
Organic Peroxide Coatings •.........•............•........••........... • 107(m} 
Powder Coatings .• -· • •••...••.••••..••.••.•...••.•... •.•.....•......... 107(1) 
Spray Booths .••......••....•....••. . ....•••.•.......••...............•. 9'l(c)(3), .ltYT(b) 
Spray Rooms .•.•..•. . •............•.•••••..•••...••..•.•............... 9'l(c) (4} 
Standards So~s ••...•....•.....••••..•..•..•......••.....•....•..... . 99, .116 
Undercoatings •••••.•.••.......•••• ..• .••..•..••..••••................. • 107(11:) 
Velocity .••.••••..••• ..•......•.•......•.•.•..•••.•.•......•.. ........•• 9'l(c)(6) 
Ventilation •• ••.••..•. . •••...• -·.... ................................... .9'l(c)(5} t .ltYT(d) 

Spray Liquid Beaters ...•• - ................................................ .107(e}(71 

Spratt~~~~~~: ... . . •••........••••••••••....•...•..•.•.........•.•.. . 107(g)(2) 
Cleaning Solvents • • • ·-· · . ........... . . .... . ........................... .107(g) (5) 
Clothing Storage .•.•• ••• ..••.•.. ••..••. . •... ·-· ............. . ......... .107(g)(4) 
Hazardous MaterlalS •.••...•.... -••.•• .•••.••.•.•.• ••...• •-·. •·. • • • • • • • .t07(gi(6) 
Residue Disposal .•••••.•.•......•...•••..•.•. •.•.....•••• _ •••..••....•. 107 (3) 
Smoking .•... .•..•.•.• ••..•.. •• •. •. _ .••.••.•..•..••.•••.• . ...• . .... . .•.. l~ (7) 

453 
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SeoUon No, 

~rayfng •.....•.•••••••• .••••.•••...••....•.••..•...••.••..•.•••.....••. 107(g)(l) 
aste Disposal .......... - •.•...........•.••................•.......•.. 107(1)(1) 

Sprinkler Systems: 
Egress •.•.•..•.•••••••.•.•••••...•• ·-·································· .37Cm) 

Sprinkler Syst.em!, ·AutomaUc •.•••.••••••••.•.•••••••••••••••••••••.••••. •• 161> 

Wat.erllow Det.ect1on Devices ••••••••••••••••••.••••.•••••••••.••••. 169 o (Z 

AlaTJllll ....••••••••••••••••••••.•••••••••••••••••••••••• ••••••••••••••• • 16G!o 
DraJns .....••••.••••.•.••.•..•••••••• ••••••.•••••..••••••.••. •••.•.. IM> C (al 

D esign ..•.•..•.••.•••••••••••••••••••••••••••••••••••••••••• :.... . ..... .169 • (1 
Fire D epartment Connections •.•••••••••••••.••••••••••••••••••...••.•. 169 • (al, (b) 

H ose Connect.Iona .••••••••••••••.••.••••••...••••.••.•••...•.••.•••. 169(b (4 
Siu ••••••••.•••••••••••••••••••••••••••••••••••.•••••••••••••••••••• 169_ Cb (1 
s ,1pport ............ . ..........................•... •...............• 169(b (3 
Valves ..••.•..•..•••••..•.•••...•.•....••.••....••..•.•••.••••••••• 159(b (2 

Head C learance ...•....•••.••.......•..•...•.•.•..•......•.•....•.•...•. 159(c) 
Ma intenance .. • . . •• .. .•• •• .• . _ ••••.•..••••••••.•.••..•••••...•• _ ••.•. 159(d) 
Wat.er Supply .••..••........•.....•..•••.•.......•••••••. •...•.••.••••• . 169C.)(2) 

Sprinklers: (see also J."lre Protection) 
Dip T anks ••••..••.•.••••.•....•.•....•.•••.•••••.•.•••.•••.••••.••••. . 108(c)(6) 
Egress Mea ns ...............•....•.••..•...•••••.••.••••.•.•......•.•.•. 37(m) 

Sprockets .••••.•..••...••.•....•••.•••..•..•••.•.•••••.•••.•.•..•••.•.•.•••. 219(0 
Stability Margin: 

Crane Loads........................................................... .180(c)(l )(1}- (lv) 
Stalulc.ss Steel Cutting ...................................................... 262(0(12) 
Stal rs, FIJed Industrial. ..........••••••••.•.•••.•.•.•.•••.••• ··-......... .24 

Handrails ..••..••.•.••••.•.••..•••.•••••••••••••••••••.••••.•• -•.••••••. 24(b) 
Length of Stairways ............................................ , ......• 24~) 
Open R isers .•..••.•.•.•.•••••••••••••••••.•••••••••.•••.••••••••••••••. 24 
Railings ••.••••..••••.•.•••.•••••••.•••••••••••••••••. ••••••••••••••••• . 24( ) 
Requlrements ...........................•. ..•............••...•....••. . 24(a)(6) 
Rise Angle .•.••..••.•.•••..•••.•••.•••••.•••••••.•••••.••..•••••••.•••. . 24(e) 
Strength .......•.•.•.••..••.•...••.••.••••••••••••••••.•.••••.•...••.... 24(c) 
Treads •.•.••.••.••••••••.•••.•••••••••••••••••••••••••••.••••••••••••.• ~(I), (ll:} 
Vertical Clearance •.....••••.....•.•...•••••••••••••..••••••.•.•••••.•• .24(1) 
Width ....................•................................•.......... . • 24(d) 

Standards Sources: 
Abrasive Blasting........................................... ........... .139 
Accident Prevention Signs and Tap ...................•••............• . 147 
Acetylene .... . .....•................... .....••...•....•......... .......• lUi 
AJr Contaminants .•...••...••••.•...•••••.•.••••••••••••••••.•••.••. •• . 1◄ 99, .1500 
Air Recelvera. .• . • . •. . .• •.• . . . . •. •.•. •.• ••• ••• ••.•••• •• •.•••. •••• .. . • . • .HHI(• ) (2) , .170 
Anhydroua Ammonia ...••.••..••••.•.•••••••••..••.•.•..•• •.••••••.. : .. 116 
A sbestos ...•••••••.••.••••.•••••.•••••••••.•••••••••••••••••••••••••••• . 99 
Blasting Agenta.... •. .•. . .• •.. •• . . . • . . •• . • . .• • •• . • ..• . .• . • . • •• ••. • • . . . • .115 
Brarlng ................................................................. 25a 
C lothing, Protect.Ive................................................... .139 
Color Codes ••.•••..•.•••••••.•....••..••.••.•••••.••••••••••••••.•••... 147 
Combustible Llqulda ..................•.... , ....................... -• .JUS 
CombusU ble O a.ses ......•.••••••••.. ·-·····.. •.. •. • •• • . • . . • •• ••• • . . . . . .116 
Compressed Q a., Equlpmen\ •.•••••••••••••••••••••••••• -·········-· · . le&(b)(J) (ll) , .170 
Compressed Oases .••••• - ••••••••••••••.•••••••••••••••••••••••••...••. 115 
C ranes ..•.•....••••......•....••••.•.•••••.• ·-···············-········· .189 
CuttJng ••.•.•.•.•••••••.••.•..•..• _ ••••••••••••••••••••••••.•••.••..••• ~ 
Deniclu ••••••.•• - ••••.••••••••••••• , ••••••••••••••••••••••• • •••••••••• 189 
DlpTankll •••••••••••••••.. • .•••.•••••••••••••••••••• •••• •.••.•• - • . . . •• • 116 
Rgrc13 Meana •••••••••..••••.••••••••• •••••••••••••••••••••.•••••••••• • .38 
EnT1ronm,ntal Control! . ••••...•••••••••••••••••.•••••.•••••••• •••.••• . lt!, .1499, 1500 
Ezpl08lves ...............•. .•.....•.....••.•.....•....•..• -•...•..•..... 110 
E ye and Face Prot.ectton •••• •••••••••••••••.••••..•••..•• ••••••••••••• • lall 
Fire Ez tlngulshers •• •••••••••.••••••••••• ••••••.••• ·-· · - · •••••••••• ••• . 167(d}(l) (11), (t ) (11), 

.116(-> 
Fire P rot~Uon •.•.•••.••••••••••••••.••• •••••• ••••••••• · ····· ·-··· •••• . 116(• ) 
f'hst Aid •••••••••••••••••••••••••••••• --····-•••• ·-........ ... ....... .m 
Yl•mrn"ble LlquJd.9 •.••••••• ····-· ••••••••••••••••••••••• • ._. . ......... .116 
Jl'oot P rot.ectlon. ••••.•.•••.•••• ·-· •••••• ··· ···-••• •• ••• .••••• ••• •• • •• • .1.111 
Qa., Ma.sk Prot«t1on ..•••. ·-·· •••••. ·····-·········· •• · · ·····-·· •••• . 119 
Ooardlnc Mach.ln"ry •..••...•.•••••...•. ••••••••••••••.••••••••••• ··-••. 221 
Baod·Btld E quipment ••••••••••••••••••••••••••••• ••• ••••••••• ••• _ •• •• 240 
Buardoua >faterlala ...................... .. . . . ... ....•.•. ...•... • ..... . 11.6 
Bead Prot«tion ....•..•••.•...•.••.•.•.••••••• •••.•.•.•••••••••••••.••. m 
HthcOf)\en •• • • • • • • • • • • •• • • • • • • • • • . • • •••• •• • •• •• • • • • • • ••• • • • • •• • • • • • •• • • • 189 
BydrcJlen.. ••.•.••••••••••••••••••..•••••••. . • •••••••••••••••••••••••••• . 116 
JndOOS' Storage •......••.• . .•...•.•..•.•••••••••••.•• ••. ••••• • - •••• • ••• t!IS 
Ionidng Radl~on ••••.•.•••.••• . •••••••••••••••• •••••.•.••••••• ••••••• . 911 
lAbor Campa. ........•.•...............•. •. ..•.• .••. ... -. ••. •••.•..• . . . 147 
IAdden ................................. •. ..••.....•.. ....••.. •. •• . ... .11 
LUI 8&te ty Code... . . • • . • . • • • • • . . • . . • • • • . • . • • • . • • • • . • . • •• • • • • • • • • • . • •• • .lO 
lJqudlod P etroleum Oas. ••.•...•..••.• ••.•••••••••• •••••• _ •••••.•••• 11~ 
Mai:blnuy Ouardinc .•••••.•••.•.•••••• •••••••••••••••• · •••••••••••••.•• . 221 
MMH·tl:a ... - ... - ........ -··- -- -- ... --- -- -- -·· ·----·-·--·· -- - ...... - ------- · -···-· .• 
Maurlah B andllnc...... •• • • . . • • . . . •• • . . • • • • •• • • • • • • •. • •• • • ••••••••••• 189 
11..slcal •..•.....•.•••••••.••...•••.•..•.••.••••••••••••••.••••••••••..• . 1.sa 
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Subject term Section No. 

Medical Bervlcea ••••••.•••••••••• ••••• •• •••••••••••••••••••••••••••••••. 161 
Nitrous Oxide ••••••••••••• ••••••••••••••••••••••••••••••••••••••••••••• 116 
Nol.se E~························································ .99 N onion! ng Radiation..... ........................................... .99 
Nonwater Dlsl>OSBl Systems •••••••••••••••••••••••••••••••••••••••••••• 147 
Occ:opatlonal Health •••••••••••••••••••••••••••••••••••••••••••••••••••• 99 
Ox,gen ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. 116 
Peraonal Protective ·Equipment ••••••••••••••••••••••••••••••••••••••••• U9 
Pbyslcal Haz.ards Ma,ldoga ••••••••••••••••••••••••••••••••••••••••••••• 147 
PlaUon:nsJ Powered.. .•........... ...... ..... ...........................• a 
Powered 1ndustrlal Trucb.... •••••••••• •••••••••••••••••••••••••••••• .189 
Powerod Platforms •••••••••••••••••••••••••••••••••••••••••••••••••••• • 69 
Powered Tools} Hand and Portable •••••••••••••••••••••••••••••••••••• ~ 
Railings ________________ __ ~-----------------~-------------------------- .11 
Respl ratory Protection. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • .119 
S-ty Color Codes..... ............................................... .147 
Senitatlon ............... ...... ............................•........... . 1•1 
~sand Ta«11 ........................................................ .147 
Sll,!lgS ••••••• •••••••••••••••• :. •••••••••••••••••••••• ••••••••••••• •• ••••• .189 
Spedal Industries •••••••••••••••••••••••••••••••••••••••••••••••••••••• .
Sllra:, Finlsblng ...............................•.........•.............• 116 
standpipe and Hose Systems •••.•••••••••••••••••••••••••••••••••••••• • 161(a)(1), .tea. 
Tub, Cargo and Portabl~ •••••••••••••••••••••••••••••••••••••••••••• • 1C180.)(2), .170 
Telecommunications ••••••••••• •••••••••••••••••••••••••••••••••• •••••••• 274, .27S 
Toeboards •..•••••••• •••.••••• •...•• s •••••••••••••••••••••••••••••••••• .11 
Vehicle Mounted Work Platforms •••••••••••••.••••••.•••••••••••••.••• ,69 
VentllaUon •••••••.•••••••••••.•.••••••••••••••••••••••••••••••••••..••. 99 
Wallr:lng•Worklng Surfaces •••• •..••••••••••••. •.••••••••••••••••••••••• .81 
Wall Openings •••.•••••••• •• !.......................................... .31 
Welding .••••••••••.••••• ••.••••.••• •.•••••••••••••••••••••• •••.••••• ••• . 253 

Standpipe and Hose Systems ••..•.•••••••••••••••••••••••...•••••...••••••. 158 
Cabinets ••••.•••••••••.•••••••.••.••••••••••••.•••••••••••••••...••.•••. 158(a)(2) 
Closets ••••.••••••.•••••••.•.••••••••••••••••••••• ~ •••••••••••...••..••. 158(a)(2) 
Dry Standpipe IdentUlcatlon ••••••••••••••••••••••••••••••.••••••••••••• 158(b)(7) 
Efl'cctlve Dates •••.•••••••••••.••••••••.•••••••••••••.••••••••••••••.••. 165 
Hose Outlets •••••••••••••••••• : •••.•••• · ••••••••••••••.••••••..••••••••• . 158(b) 
IdentidcaUon. .. •• • • • • . • •• • • • • • . ••• • • • • •••• .• • • • . •••• •• . . • • • • ••• . ••• • • • .168(b)(7) 
Inspection •••••.••••••••••••••••••••••••••••••••••••••••••••••••••••.••. 158(d)(2) 
Location: 

Hose Outlets •••••.•••..••••• -...................................... .158(b)(l) 
Standpipes........................................................ .158(a)(8) 

N'cnzles •••••••••••.•••••••.•••••••.•.•••••••••••••••••••••••••.•••.••••. 168(b)(G) i 
Standards Sources •••••• .,.................................. . .......... .168~a)(l); . M(a) 
Tests ................................................................... 158~d),1) 

WateCo~~~:'ns::::::::::::::::::::::::::::::::::::::::::::::::::::::: :~:~c)!!2! 
LocaUons ••••.••••.••••••••.••••••••.••••.••..•••••••...•.•••••••••. 158 1 
Racks .••........... ••................••.•..•.•....•.•............. . 168 4 
Valves •••••••••..•.••••••••••..•••••.•••••••••••••.••....•••••••••• • 158 5 

Stands, Ladder: (see also Scaffolds; Work Platforms, Moblle) 
StaUonary Derrtcka: (see also Derrtcks) •• ••••••• ••••• .• • . • • • . . •• • •••••• •••• .181 
StaUo Sparks.. ........................................................ .... .219(p)(2)(ll) 
Stepe: (see Stal.rs) 
Stepladden: 

Portable Metal •••••••••••..••••••••••••••••••••••••••.••••••••••••••••• . 2111(a 
Stepladden, Portable .•.••••••••••.•••••••••••.••••••••••••••.•.••••••..••. 2:i(c 2 

Commercial, Type IL.... ............................................. .25 c 2 ~ill) 
General Requirements •••...•.•••••••••••••.••.•••••••••••.•••.•.•.••••. 25 c 2 I) 
Household, Type III.................................................. .25 c 2 lv) 
Industrial, Type I ••••.•••.. .. ..•...••••••••••...•.••••.•.••••••.•••••. .25 c 2 (Ii) 
Painters'...... ......................................................... .25 c • (Ii) 
Platform ..•••••••.•••••••.•••....•.•••••.•••.•••••••••.••••••••••••••••. 25 c 4 (l) 

SUclr:iog Machines ••.••.•••••••.•••.•••..••.••••..••••••••.•••.••••.••••••• .213(n 

:~~:1;~:er:!-0'X'iuC:~t1:>B~7t~~~oint:····························-·-··· ·181 

Suspension Scaffolds................................................... .28(b) 
Bridging Scaffolds •••..•••••.••.•••••..••...••••••.••••• •••·••• ••• • .28(b)i9) 
Guardrails ••••••••••••.•••••••••••••.•••.• •• -•••••••.•••••••••••••• . 21t(b) 8) 
Hoisting Machines ••••••••••••.••.•.••..••••..••••••••.••••.••••••• . 28(b) 2) 
Installotlon........ •• . . • . • • • • . ••••• •. •• . . • . • ••• • . • . . • •. . . . . . . • . . . . • .28(h)(l0) 
Outriggers •••••••••••.•••.•••..•••.•..•.••.••..•...•.....•.....•.•.. 28(h)(5) 
Platforms .••••.••.••.••••.••••••••.....•..•••••....•••.•......••.••. 28(h~(3) 
Supports .••....••...•••..••••.••.••.•.••..•...•••••••.••.•...••...•. 28{h (0) 
Suspension Material! .•••••••••••••••••••••••••.•...••.•• . •...•.•••.. 28(h (4) 
Suspension Wire Ropes............................................ .28(h)(7) 
Working Loads .............•.......... .................. . ......... . 28(h)(l) 

Stopping Llml~ MIils and Calondcra •••• .••..•..••.................•. •...•. 210(0 (1)-(3) 
Stops: (see olso t>alety Devices) 

Manll{ts.. ................... •. . •.. . .•• . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .68(~(5), (6) 
Storage: (i;ee also Materials Storage: Storago Areas; Tanlc Storage: 'fonk 

Stor&1te, Portable) 
Ammonium Nitrate .••••....••••••••••..•••.••••••••.•..•........•...... 100(1) 
Anhydrous AmmonJa. ••••.•••••••••••.••......••••••....•..•.•..•..•... 111 
Blasting Agents........................................................ .109(g){5) 
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SubJect Term e.at.lon No. 

Buildings ••.........•...••....••.•••••••••••.•.••..•.............•.•••• • 106(d ){S) 
M. ercantlle Occuf:ncles •..•..••......•.•...•.•.....•.••....•.•.••.•. 106(d)(S)(iv) 
Office Occupanc cs ..••..••••.••••••.•.•.•.•••..•..•............•••.. 106(d ){5)(ili) 
Warehouses ••.••.•••••••.••••••••••.•..•..••.................•...... 106(d)(S)(v) 

Clothing .•........••.•••.•.•••••••••••.••••....••••.....•••••••.•.....•. 107(if!(4) 
Compressed Oases................................................... . . .101 (b , .167-.168 
Containers, Bulk Oxygen..: .•.•••••••.••.•.•....••..••••.••.•.......••. 104(b (4) , (6) 
DlpTa11lc Liquids •••..•••.•..••••••••••.•...••••..•......•........••••. 108(d 
Explosives •.•.•....• ••.•.....•.••.•.••...••.••••••••.•.........•.....••. 109(c), (c)(2), (b)(l) 
Flammable and Combustible Materials . . .............•................ . 106(b), (d) 
Indoor Rooms •••.•...••.••.•••.•.••••••.•••••••••.•....••...•.•.•....•. 106(d) (S) 
Liquefied Petroleum Oases ••••..••••••••.••...•••••..•....•.•..•.••.•.. 110 
Logs ...................•.•.. ~ .......................................... . 26.'i(d) 
Lumber •••••..•••..•.•..•.......•.••••....•••.••..•...•.•.....•.••..••. 265(c)(Z7) 
Maximum !or Flammables •.•••.••.••••.•••..•.••.••••.. •...•...•.•..... 106(d)(6)(11) 
Outdoor •• ••.•. . .••••.••••...••••••••••••.•••.••.••.....•••..•.•...••• . . 106!d )(6) 
Pulp and Paper Mllls • • ••.....••.••••••.•••••••.•....••..•.•.. •••.....•. 261 c), (d) 
Pulpwood Logging . •• •...•...••••••••.•.••.••••••••.•...•••. . .....•.••. 266 e)(l2) 
Refineries, Chemical Plants, and Dlstlllerles ..•••••...•. . ••..•.•.•.••.•. 106 i) 
Respirators .••••••. . •.•• ••••.•.•••.•••••••...•••••..•...••......•..•..•. 134 f) (S) 
Service Stations . •• •••• •.••••.••••••••••••.•.•••....•............••....• . 106(g)(l) 
Sprinkler Head Clearances ••.•••..•••.•••••••••••..••..•.....•......... 1:,g(e) 

8to'l1:1~~ Passageways •••..••••.•...•.•••.••••••••••••••.••....••.•.•.. 176(a) 
Bridge Plates .•••.•.•.••••...•••••••••....•.•.•.••...•....••••.......... 178(J), (k)(4) 
Building Equipment • • •••...••••••••.•••••.•••••••.•••.••.........•..•. 177(0 
Clearance Signs. . . ..... ............. .. . . .............................. .176(0) 
Clearances •.••...•.••••...••. •••.•••••• •••••••••••••••.••.•...•......... 176(a) 
Dock boards........................................................... .1780) , (k) (4) 
Dralnage •••• : .•••••••••••••••••••••••.•••. a ••••• • • •••••••••••••••• ••••• 176(d) 
Fire Alarms .•••••••••••••..••••• •••••••••••••••••••••••••••••••.....••. 177{b) (4) 
Flre E1.ttngulshers, Portable ••••••••••••••••.•••••.••.••..•.•..•.••••••• 177(b (3) 
Flre Protection................... ............... . ... . . ................ .177(d 

Alarms ••••••••••••••••••••••••••••••••••••••••.••.••••..•.....•. •.. 177~ (4) 
EJ.tingujshers ••••••••••••••••••••••.•••••••••.••••••••••••••••••••• 177 b (3) 
HoseSystem.s ••••••••••••••••••••••••••••••••••••••.•.•.••.••.••... 177 d (3) 
Smoking ••••••••••••••.•••••••••••••••••••••••••••••.••••.•••••.•••• 177 
§prlnklers .••••••••••••••••••••••••••••••••••••••••••••••••••••••••. 177( (1) 
Water Supply •••••••••••••••• ~·-··································· .177(d (2) 

Housekeeping ••••••••••••••••••••••••••••••••••••••••••• •.••••••••••... 176(c) 
Lighting •••••• ••••••• •••••••••••••••••••••••••••••••••••. •••••• ••••••••• 178(h) 
Nouooe Gases ••••••••• ~ ••••••••••••••••••••••••••••••••••••••• ••••••••• 178~ 
fillnl ......... ~ ......••...................................•...•........ 177 c~ 
Ballroad Can, •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 178 (2)-(4) 
Securtng ___ __ · ·· · ········ · ··-----~-·- ---------------------------------- .178 
Tracks{ Highway ••••••••••••••••••• ••••• •• •••.•.•••••••••••••••....•.•• 178~ (1), (3); (m) 

storage Ba terles: (see Battery Chanafng and Charging) 
Storage Brldae Cranes: (see Gantry Cranes) 
Storage, Tanb: (see Tank Storage; Tant Storage, Portable) 
Straight Ladders, Portable Metal •••• : ••••••••••••••••••••••••.••. •.......• . 2G(a)(2) 
Surface Orlndeni ••. .•••••••••••• ••••••••••••••••••••.••••••••••••••••.•••• •2161~(5) 
Swing Frame Qrlnders_ •••••••••••••••••••• •••••••.•••.••••••••••. ••.••.••. 215 (6) 
Swing•Be1ttd Lathes •••.•. :. • • •••••.•.•.•••••••••••••••• .•••••••••••••..•..••. 213 o 
Swfllgtng Locomotive Cranes • •...•..•••••••.•••••••••••.••••••••••.•••.••• . 180 t) (6) 
Swfllgtng Sca11olds: (see also Two•Polnt Suspension Scatrolds) •••••••.•..•• . 28(1) 
6,ritcbes: 

Cranes .. ..........•........ ........................................... . I79(g)(5) 
Trip and Emergency .•••••....•.•••••••••••.••••.••.••••••••..... . ..... 216(e} 

'l'able Saws ..........•.•••• :. ••.....••••••• •••••••..•.•.•••••...••.•.. . ... . •. 213(d) 
Tags: (see Signs and Tags) 
Tanks: (see also Cargo Tanks-Portable Tanks) 

Gasoline .....•....•••••••••..•.•.•••••••••••.•.•.....••...•••........... 106~(1) 
Hardening •.......•..••••••....•••..•••••••.•...•.•.•...•.•..••........• 108( )(1) 
Tempering. . . . . . .• .• • • . • . . . ... • . •• . ••• .. • . • • . •• . . • . . . • . • . • • • • • . . . . . . . • .l~lb)(l) 
Vapor Degreasing....................... .. . ............................ .94(dh 12) 

Tanks, Dip: (see also Dip Tanks) ••••••.••••••.•........•.•.•••••... . ...••. l~ 
Tanke, Storage: 

Flammable and CombusUblo Liquids •• •••••••.....•••••.••.•.••....••. 106(b) 
Atmospheric Tanks •...•... . .......•.••••••••. ..•.••••••.•••.•..... 106(b)(l)(ill) 
Construct.ion...................................................... .106(b)(l) 
Corrosion •.•...••••••.....•••.••.....••.•........•.••••••...... . .... 106(b)(l )(vi) 
Ignition Sources •••••....•.•....•.•••••.•....•.•.•..•••••..•...•.•.. 106(b)(6) 
IustallaUon: 

.Above Ground, Outside ••..•........ . .....•....•••.•.••........ t06(b~(2) 
I nside Buildings .•.•.••••...•....•.•.......•..••••..•.•......... 106(b (4) 
Underground............................ ...................... .106(b (3) 

Low Pressure Tanks ••.........•..•...........•.....•.••....... . .... 106(b)(l)(iv) 
Materials................ ......... ....... ... . . . ................ . ... .106(b)(l}(i) 
Pressure Vessels . • •••.•......••.•...•.••...•....•...••••.••..••..... 106(b)(l)(v) 
Supports. . • .• . • . •• • . • . • . • .• • • . . •• . .•. . • . . . . . . . . . . .• . . • .. . . .. . . . . . . .106(b)(5) 
Testing . .........••.•..•...•...••..•...• . ........ ....••........ . . . •. 106(b)(7) 

Tanks, Storage, Portable: 
Fhunmable and CombosUble Llqui~ .•.•.••..... . . . ..•.•••..• •..•.. _ .. 106(d) 

Application ..•••••••••..•••..•.•••••.•...... . ......••.••••• • . .. . _ ... 106(d)(l)(I) 
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Sublect term 
Section No. 

C~pacity •• •••••••••••••••••••.•••••• •••.•..••••..••.•••••.••.••.••. 106(d)(2) 
Design ..........•.•........... • ..: . . .. . . . . . . . . . . . . . . . ..•.. .••.... .. . .106(d) (2) 
Exceptions •• ✓••···· ... . ................ ........................... .106(d)(l), (2) 
Fire Protection ••••••••.••••••••.•.••••••••..•.....•..•••••••••.•••• 106ld)(7) 
Indoor Storage ••••••••••..••••••...••••••••••.••.••••••••••.•.••.•• . 1M(d)(4), (5) 
Outdoor Storage •••••••••••••••••••••••••.••..••.••.••..•••.•.•.•••. 106ld)(6) 
Stora«e Cabinets •••• ,.............................................. .106(d)(3) 

f elecommunications • •••••••••• ••.•••••.•••••• • •••.••••••••••••••• •••• · ·····- .268 
emporary Floor Openings .•.......•.. , ..........•.........•..•...•......•. 23(a)(7) 

Temporary Labor Camps: (see also Labor Camps, Temporary) •.•.••...•••. 142 
Tenoning Machines ...••••••••••••••••..•••••••••••••.•.•.•••.•••.••.•..•••. 213(k) 
Temporing Tanks .....•.•••••.•.•. _.................................... . .. .108(b)(l ) 
Tanks, Open Surface: Cleaning. . • . •• • . • • • ••• •• . .• • . • • • • • . • • •••••••• •• . • . . . . • • • ••. . •• •• • . . • . . .94(d) (7) 

Control Mean~ .•..••..•••••••.••..•••••••••••••••.••.•••.•••••••••..•••. 94(d)(6) 
Control Requirements................................................. .94(di (4) 
Degreasing ..•........ ••.............•.••..•..............•..•.......... M(d (5) 
Hazards Clasmfication. •••.• .• • • ••. • •• ••••• ••• • • • ••• •••••••• •• •• • • • . •• • .M{d (2) 
Inspection ••.•••.•••••••••••..••....•.••••••••.••.••..•••.••••••••. .••.. 94(d}(ll) 
Installation .•.••.••••••••••••.••..•.•••••••••••••••••••••••••••••••••••• 94ld (11) 
Maintenance ..•...••..•••.•....•....•••.••••.•...••...••••••••••........ 94(d (11) 
Personal ProtecUve Equipment •••••...•••••••.•••...••••••••••••..•••. 94(di(9) 
Special Precautions •••••••••.•....•.•••••••••• ••••••..••••••••••..•••••. 94(d (10) 
Spray Cleaning •.•••••••••••.••.•...•••.••••••••••..•.••...••••••••.•••. 94(d (5) 
Systems Design..... . ............................................... . . . .94(d)(7) 
Vapor Degreasing_ •.•••••••••.••.•••••.•••••• J••··- ••••••••••••• • ••••• 94(d}(l2) 
VeutllaUon .... ~ .....•••••...•....•.•• •••••••••.••. .. ..••••••••.••...... 04(d) (3), (7) 

Testing: Built Oxygen.......................................................... .10t(b)(8)(v ) 
Cranes .................................................................. 179(k), .180(e} 
Derricks ••••.••..•.•••••••...•....•••.•.••••.••••••.•.••••••••.••.....•. 18{e) 
Fire Extinguishers: · 

Portable........................................................... .157\d)(l ), (4) 
Dry Chemical .•••••••••••....•••• ••••••••••.•..••.••• •••••••••.•.•. 160(c)(l) 
Carbon Dioxide ••••.••.•••••.•..••••••••••••••.••.••••••••••••••..•. 16l(b)(l) 

Gaseous Hydrogen Systen is ••••••••••••••••••••••••••••••••••••••••••••. IOO(b){l){vi) 
Liquefied Hydrogen Systems .............••••..........•..•.••.•....... lOO(c)(l )(viJ) 
Piping ...•.•...••..••••••••••.••••.•••.•••••••••••••••.•••••••••••.••••. 106(c)(7) 
Powered l 'latronns •••••••••••••.•.•••.••••••• ••.•..••••••••••••••....•. 66(e) 
Radiation Alarm............................................ .......... .96(0 (3) 
Safety Rolirr Valves........................................... . ....... .167(b) \3), .168(b)(2) 
Storage Tanks........ . ... . ............................................ .lo«l(b)(7) 

Textiles: Acid Carboys.......................................................... .2162(nn) 
Bleaching ..•••....•..•••••••••...•••..••• •••••...••....••••••••••..•. . •. 2162(p} 
Calenders .•••..•.•..••••••.•••..••.••••• •.••.•......••••.•••••••••••. .•. 262(ee) 
Caustics •..•.•.......•.•.•••.••.•..•.•.•••••...•••••.••.••••••••••... .•. 2162(00) 
Clothint,1: Folding Machines .•..•••••.•.••.••.•••....••••••••••••••••••.. 2162(gg) 
Color•Mixlnll Roo1n.. •••••• ••••••••••••••.•••••••••••••• : • ••••••••.•••• • 262(kk) 
Cotton Cards ..•••...••••••••.••...••..••••••••••.••.••••••••••••••••.•. 262(e) 
Cotton Combers •••••••••••..••...••.••••.••••.••••••.••••••••••••••.. • . 21620) 
Definitions ••.•....••.••••••.•..••••••••••••••..••...••••••••••••••.•••. 2162(b) 
Dra,.·lng F'rllllles .•••••.•••.••.•.•••••••••••••••••••••••••••••••••••.•••. 21620) 
Dryuig Cans ..•••.•..••••• •••••.••••••••••••••••••••••••••••••••••••••• • 262iw) 
Dryini; 'I'umblers .......•..........•...•.••••.•••...••••.•••••••••....•. 262 ec) 
Dyei1igJlgs .•.••.•••.••••••••.•••••.••••••••••••••••••••••••••••••.•.••. 2162 u) 
Dye Vats ...............................................•..••.......... . 262(mm) 
1!:xtractors •••.•.••••••••••••.•••••••.••• •••••.••••• ••••..•.• -••······· .2162(y) 
First Aid ................................•.................•.•......... .262(pp) 
.t' lot. Work Ironers..... • • • • • . • • . . • . . . • . • • • • . . . . • . . . • . . • . . • . . . . • . . . • • . • • • .262(x) 
Fold('rs, Ovcrhend ..•••••......•.....•.... . .. . .....•..... •..........•••. 262(jj) 
1''olding Machine.s........... . ............... . . . .. . . . . . . • . . . . . . . . . . . • . . . .262(gg) 
Oarnet Muchines ••••••• •••...•.....•...........• .•• ... .•...•. .... ...... 262(0 
OiU Box<'S .••...•••.•.•..... .• .•...••.•... ..•... . •.•..• •..• •••. . •• . • .. . . 262lk) 
Hand Bolling Machines..... . ......................... .. . ..... .. .. ..... .262(hh) 
Kiers •.. . ..... •...••..•••... ....•......•............. •.. •. . ....... . ... .. 262(q ) 
Lappc-r.; ••.•••..••....••..•...•.... •.•.•••. . •.•..•••• • •• ••.• •.•• ..••.... 262(m) 
LoolllS .......................... . .............. . .. . .... . .. ... . . . . .. . .... 262(t1) 
Mere('rir.lnit Ranges._ .........•.•.•........••... .•...•....•. .... . . . .. . . . 262(s) 
Nip Guards •• •• •••••••••••••••••.•••.•. •••.•.••••••••••••••..•••....••. 262(dd)(l), (v), (z) 
Openers •••••.••..••••.•••••••• ••••.•••••.•• .•..••.•...••....• ••... . .•• . 262(d) 
Padders ..................... . .......... .........•...................... 262{v) 
Personal Protective Equipment . . ..... ........ . ....... ................. . 262(qq) 
Ficke.rs .. .. ............... ..................................... . ....... . 2162(d) 
Power Transmisslon •••••••.•.•••••••••.•••..••••••••••.....• •....••..•• 219ta)(8) 
Printing Machines ..•••••.•.••.••••.•.•••.•.•••••..•.••.....•...•..•.... 2162 dd) 
Rings 1''rames •••••.••••••••..••.••••••..•••••...•••..•...•.. •..••..••.. 2162 ) 
Roll Bench ..... ........... . . ....... . ........................ . .... . .... .262(U) 
Rope WashenJ.... •• • • • • • ••••• ••••••••••.• •.. • •• •• • • . •• . . . . . . . • . • • • • • . . .262(bb) 
Safety Requirements •••••..•.•••••••••••.•.•..••.•.•••..••.......•..... 262(c) 
Santoridng and Palmer Machines...................................... .262(aa) 
Sh('arinp;Machlnes •••••••••••••••••••••••••••••••••••••••••••••••••.•••. 1162(0) 
Sin.sher.; ......•••..•••..•••••.•••••••••••.••••..•••••....••..•...•.••.•.. 2162(h) 
Sluboors ...•.•••••..•••• ~. •••••• •• • •••• •••• .• . . • • •. . • • . • • •• . . . . . . . . . . . . .262(J) 
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Sab)eet term S.OUooNo. 

Spinning Mul~ ..••••.••...••••••••••••.•.••••.•.•.•. . . •...•....••...... 262(g) 
Standards Sources. . ..... ...................... . ................... . ... .262(a)(2), .2650) 
Staple Cullers ••••.•.•••••..••••••••••••••••.•••.....•..•••••...•....... 262((0 
Tanks, Open •••• •.•• •••••. •••..••.•••.•••...••..•.•.........•...•....•• 262(11) 
Tenter Fram~ . . ................ ......................................• 262(t) 
Tumbltrs •.•..•..•••••••••••••.•••.•••••••••••••.•.•...•••..••...•••.•. . 262(cc) 
Ventllatlon.... •• • . •.••• •• • • • •.• . ••••••• •• .• • .• • •• • . . . • • . . . . . • • . . . . . . • . .262(n) 
Warpers ••...•....••••••••••.•••••••••.•.•••••••••••.•.•.....••.. . ...••. 262(1) 
Workroom Ventilation •••• •••••••••••..•••.•.••••••••.••.•••.••••..•••.. 262(rr) 

Too ';:'~1~z;8~~ooi ·ProtA!ctionf ··· ................ · · ·. · · · · · ··· · ·· · · · .262(l) 
T oeboards: 

Cranes •••••...•..•••••••.•• : •••••••• ••• •••••••••••..••.•.•...•...•.•.... 179(d) (I) 
Del\nitlon •••.••••••••.•••••••••••••••• ••..•• •.• ~ •••...•.•..••••••••••• . 2l (a)(9) 
Power Transmission Apparatus . ................ ......... . . ...•........ . 219(0)(5) 
Powered Platforms......... ........ . . . . .... ... .... ...... .............. .OO(c) (10) , (11) 
Walklfl{l•Working 8urlace., • ••••••••••••••••••••••••• ••• •••••••••••• •••• • 23(a)(2), (l)(il), (e) 

Toilet Facllit.les: (see also Toilets) •••••.••••••••••.••.•.•••••. •.•.••..•...•.• 141(~ 
Construction .•••• •.••••• ••••••••.••.• ••••• •••• ••.•••••••.•.•. •.•••••.•• .141 (c (2), (I) 
Labor Camp, ••••••..•••••••.•••••••••.• ....••.•• •.•.•.•...•...•••.••.•. 1~( ) 
Lavatories ..••• :.............. ........................ . . . ......... ..... .141 (d) (2) 
Minimum Numbers .••••...•••.••.•.•••.••.•.•••••••.•••..•••••. •••••... 141(c)(1) , (d)(2) 
Seepage Pits.......... .......... ............ .......... . . ............... .143(a)(7), (b) (1), (d) 
Towels •• . ...•...•.••••• ••.••• •••••••. :. . • . ••• ••••••••. •. • • . • • • . • . . . • • . .141(d)(3)(v) 

Ton::il~~!~!~t~e;'siems:·csee· aiici°Nonwater·D1sposaisysiems;·Toliei. :~!A~~~ ~~~~W/· ~d) 
Facl ties). 

Chemical . •.•.•••• •• •••••••••••••••••.•••• ••••••••••••••••.•.•••.•••... .148(a) i•i• (c) 
Combustion...... .... ... . .................. ............. ............... .148(ai 5 , (e) 
Portable .••.•.•••.•••..•••••••••••• •••.•••.••••••••••••••••....••••••.• . 148(a 6 , (g) 
PrivlE>S ••••..•••••..•..••••••••••••••••••••••••••••••••••••••••.••••••.. . 143(a ~2), (b} 
Recirculating ••.• •• •.•.•••••.•••••••.••••••••••••• ••••••••.••••••••.••• . 148(a~ 4) , (I) 

T ongs, U~ters ••.•••••••••.••••••••••••.• : ••••.••••.•••••••••••.••••. ~ ••. 218(b 4) 
Tooling •...••..•••••• .••••••••••.••••••••••••••••••••••••••••••••••••. •..... 217(d (5) 
Torch Valves, Welding •••••• ••••••••••••••••.•.••••• •••• .•••••••••••••.•..•. 252(d)(4)(il) 
T owels.: . . ....••••••.•••..••••••••••••••••••..•.• : •.••.••••.•.•.•.•.•.•..•. 141(d)(3)(v) 
Towers, Scaffolds: (see Ladder Stands and Scaffol~; Scaffolds; Work .29 

Platforms, Mobile). 
T ractors: (see also Powered Industrial Trucks) . . ........ . ... ............... . 178 
Traffic Bigus •.•.•••••••••.••••••.•• •••••.•••.•.•.•••..••.••••••.•.•••••••.•. 145(<1)(8) 
Trailers ••. . ...... . . •... ••.••.•.•..••••.•••..•...••.••.•.••••..•...... . ...••. ltl(d)(7) 
Training Personnel............. . .................. ........................ .96(1), .217(e) (I) 

Respirators.............. ..................... ......................... .134(b)(8), (e) (5) 
Truck Operators •••.•.•.•• 0 •••••••• • •• • ••••••••••••••••••••••••••••••••• 1780) 

Trausmismon Pl peline Welding........ . ................................... .252(g}(l) 
Const.ruction Standa{ds. . . . . •• • • • • •• .• • .• •• . •• •• •. • . •• . •.• . . • . . • . • . . . • • .252(g) (1) (v) 
Electric Shock .... . ......................................... ........... .252(g)(l ) Oil) 
F ield Shop Operations..... ............................... . ... . ... . .... .252(g)(l)(.ll) 
i,~lammable Substances •••••.•••••••••••.•.•.•.••..••••.... : .....•.•.•.. 252(g)(1) (vi) 
Pr~re T esting ..• •.•••••.•.••••••••.••.•..•••. . ......•........••••.••. 252(g}(l ) 0v) 
X•ray Inspection •.••••••••.••.••••. •••..•••..••......••.........•...... 252(g)(l ) (vll) 

Tra~~~~'11~ents ••••••••••••..••.••••. ••••••.••••. • ••.••.••••.•.••••••.•. 109(g)(6) 
E.iploslVP.S.............. .... •• • • . • • •• ••• • • • •• • • •• • . . • • • • • • . • • . . • . • . . . • • .109(d) 

Fire E.ittnguisbers...... •••.• ••••• . •• • • . • • • •• • . • • . .•••.•.••. •• . . . •. .109(d)(2)(ill) 
Markings...... .................................................... .109(d)(2)(ll) 
V t\hlcles.. •. • • • .••••••••••••••• ••• ••• . • •••••••• ••• •• •• . • • . •• •• • . • •• .100(d)(2), (3) 

Trapdoors .•...••.•••.•..•••••••••••••••••.•••.• •••.•••••••••.•...•.•...•••. 23(a)(5} 
Traps Air Receivers .•••.••..••••••••.••••.••..••..••....••..••.•.•.•.••.••. 169(b)(2) 
Treads, Stairs ••.••..•...••...• •••.•..•...••....••.•.••..•••....•....•.• •• ••. 24(f) (k) 
Treadles.: .. .....•..•..•.••••••••••••••••••••.•••••••.....•••....••••••• ••• .217(b)(4) 
Trestle Laddt>rs, Portable: 

Metal .•....••••.•••.•..•••••••••••••••••...••..••.••••.....•.•. ••..•••• . 26(a)(4) 
Wood .......•••••••••••.•••••••••••••••. ••.• •....•...••••.. •....••••.•.. 25(c)(8)(V) 

Trimming Presses ••.•.•••.••••••• ••••• •••••••.•••.••••• ••••••••••••..•••••. 218(g) 
Trips, Two-Hand...................... . . . . ...... . .... ................ . .... .217(b)(6) 
Trolley Bumpers, Cranes ..••••••• .•••••••••••• ••.••••••.•....••...••••...•. 179(e)(3) 
Trolley Ladders, Portable • ••• ••. • : ••••••••••••••••••••....• ••..•....••..• . 25(c)(5) 
Trolley Stops, Cranes •.••. •... ••••••.•••...• . ..••••.......••.•.•.•••••••••.. 170(e)(1) 
Truck Craues: (see Crawler, Locomotive and Truck Crat:es) ••.••••.• .•••.• • 180 
Trucks .•. . ........•••••••..• ~............................................. .178(k) 1 (m) 

Forklift .•...•..•••..•...•••..• . .•••••••••••.••.•••.•••.••....••....••••. 261(0)\1) 
Band •. .. . . •••... •.•.•..•••• .•.••••••••• . ••• . ••• . ••... . ......•...•.•.•• .261(m)(l) 
Highway • ... ... . ..•.••••••••••••.••.. . ..•••••• •••••.. . .• •.........••••. 178();) , (m) 
Powered Industrial. ..• •••..•.••.•••.••....•.•• •.•.........•.•••••.••.•. 178 

Trucks, Powered Industrial: (see also Powered Industrial Trucks) •.•..• . .•. 173 
Tube and Coupler Scaffolds ••.•. . •. . . ...••... •........ ......••.•..... . .. . • . 2.S(c) 

Bearers .... ..• . . ...•....•.... •.. .. . . ...•.•.. •.. . .. . .......••••.•... .. ... 2.S(c)(O) 
ConstrucUon •• ... . ............... ............ •... . ... . .... Jo.... . . • . . . .2.S(c) (5) 
Heavy• Duty..... . ................ . .. . ............ . .................... .2.S(c) (3) 
Light•Dut y ..•. . . . ....•••.....••.. •. ......•... . . ........ .•••..•. . . ...••. 2.S(c)(l) 
Medlurn·Duty . . . . ....••.... .. . .... ....•.•..• . .. . . ... .. . ...••.•.. •. .... . 2.8(c)(2) 
Runners. ............. . . ... . .. . . .... . . ....... . ... .. . .......... .. ........ .2.8(c)(8) 

Tuue ond Coupler Scaffolds, MobUe............. . ..... ... .... . ......... .. . .29(d) 
Design ... ..•........ . ...•........ . ..... •••. . ...•.....•.. ..•..•...... . •• . 20(d)(1) 
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Subject term Section No. 

Erection ••.••...•.••••••••••....•.•.•.•••••••...•.•.••.•..•.•.•.••••••.. 29(d)(3) 
llandrails •••.•..•...••••.•. ••.•......•.•.••...•.••..••••....•••.•••..•.. 29(d)(4) 
Loading •.••••...•.•.•.••..•..•...••••••.•••........•.. : ••......•.••.... 29(d)(5) 
Materials .•..•.•.•....••••.••.......•••.••.•.•.... . .•.••.•.•..•...•• . ... 29(d)(2) 

Tubing: (see Piping, Fittings, and Tubing) 
Tubular Welded Frame Scaffolds .•••••.••••.. ....•.••....•.•.••.....•..••.. 28(d) 

Accessories............................................................. .28.(d) (13) 
Bracing .•••....••.••••..••......•.•..•.•••.•........••..••••••...•....•. 28(d)(3) 
Drawing and Specification Requirements ••.••..•••..•.••..••.••.....••• 28(d) (11) 
Erection Requirements •••••.•.•.•..•.•.•••.........•.•...••••••••....•. 28(<1)(12) 
Framrs •..••..•• . •...•.••.•..•.•....•••...•....•............•..•.•....•. 28(d)(5), (13) 
Ouardrails ..••••...•..•...•....•....•...•.••.. ~ ....••••...••••••.... . .•. 28(d)(7) 
Inspections ••..•.......•••••.•.••..••.•.•.•.••••. , •..•••...••..•.•. . .••. 28(d)(14) 
Legs ................................ . .................................. . 28(d)(4) 
Loads ••••......••.••.••••••.•..•....•.•••••.••••.••.•.••.•.••.••.•....•. 28(d)(l), (8) 
Planking Spans .••.•.••••.••.•.•.•. •••••.••.•.••••••..••.•.•..••.••...•. 28(d)(l0) 
Securing ••.•...•...•••.•••••..••..•...•.•••.•••..•...•••••••.••.••..•.•. 28(d)(9) 
Spacing ••.•..•..••....•••••..•.•••.•••..••.•••.•••.•.•••.•••.••••.•.. ~ •. 28(d)(2) 
Upllfts .•••••••..••••••• ~ ••.....•.....•.•.••••.••••••..•••••••••.•.••..• . 28(d)(6) 

Tubular Welded Frame Scaffolds, Mobile ••.••.•..•••..••.•.••.•.••.•••••. • . 29(b) 
Bracing .••••...•..••••••.•...•..••••••..••.••.••...•••.••••••••.••...... 29(1>)(2) 
Erection............................................................... .29(b) (5) 
Panels Locking •..•.•.•••••.......•.•••••••.•••.•.••...•••.••••••. ·•••.• .29(b)(4) 
Panels Spacing ••...•.••••...•...••.••.•.•••.••..•• ; .••••.••••.•..••.... 29(b) (3) 

Tubular Welded Sectional Folding Scaffolds: 
Bracing •••..••••••.•...••••..•..•..•.....•••....••.....•.••••.•...•.•... 29(c)(3) 
End Fraines ••.••.•••••.••...•••••.•...••••••..•.••••.•.••••••.•.• . .•. 29(c)(6) 
Erection .•..••..••.•••...•.•••.•••.....•••••••.•..• : ..•..•...•••.... . ... 29(c)(7) 
Sectional Folding Ladder Sraffolds •...•• ..,. ••..•••••••.•••.•••••....•••. 29(cl(5) 
Sectional Folding Stairway Scaffolds. . • . . . • . • . • . • . • . . . • .• . •• • . . . . . • . •. .29(c (4) 
Stairways .••.••••••••.••••..•.•.•.....••••...••••.....•..••••....•••... 29Cc (2) 

Turning Machlnes •••••.. r·· •····· ···································· · ···· .2J3(o) 
Two-Point Suspension Scaffolds ••........••.....•••.....•.•.••••.•.•••• . .• . 28(1t) 

Arid Solutions ••••••.••••••••..•.....•••....•••...••..•• : •••••..••••.•. • 28(g)(10) 
Blocks •• ••...•••.•.....••••••••.•...•••••...••.•......•.••••..•..•••.... 28(g)(7) 
Employees, Maximwn ••••••••.......•••.•.••••••....•..••••••.•••..... • .28(g)(9) 
Guardrails ••••••...•..•••••••.......••••.• •••••••• -• • · · • • ••· · · • • ••••· · · •28<1ll (Ii) 
Hangers •..••••..••.••••••••••....•••.••.•..••.•••.•...•.•.•.••.••••...• 28(1l (2) 
Hoisting Machines •..•••••••.•.•.•..••.•.•••..•.•••..••.•••.•••.•••.... 28 g (3) 
Platform •••.•.....••.••••.•...•••..••••.•..••.•.•.•••••••.•..••••.•.... 28~ (J2) 
Roof Irons or Hooks........................................ ...... . . • . .28(g)(4) 
Ropes ••••••••.••••••• .'................................................ .28(g) (S) 
Securing ••.•.•••.••••...••••...•..••.•..•..••••.••••...•••••••••••.••.•• 28(gl(11) 
Size •••.•••.....•••••••••.••.•••••••...••.•••.•...•••.•••••.•.•.• •••... 28(g (l) 
Supports ••••.•..••••.• ~ •••.....•••••..•.••...••....•.•.•.•••••••••..•••. 28(g (8) 
Suspension ....................................................... ..... .28(g (6) 

Tw~on Runit Ladders •••••••••...•..•.•.••••••••..••.••••••• :. .•.•••.. 25(c)(3)(1H) 
Type F Powered Platform, •••••••.•....••••.••...•.••...•.•••••••..•.•••... 66(b)(5)(il), (c) 

Acces, .•.....•.•••..••.•••••.•..•••.•••.••••••••••••..•. , •••••••••••..•• 66(c.!(13) 
Communications • • •••.•••••••. ••..•••••••.•••.•.•.•..••••••••••••••... • 66(c (3) 
Electrical Wiring ..••..•••••.•..••••••••.•..•••••...•.•••••• ••••••••••• • 66(c (22) 
Emergency Communications •..••••.•• ••.•.•.••.•..•.••..•••••••••..... 66(c (23) 
Emel"ltency Operations: 

Electrical .••••.••••..•••••••••.••.••.••..•.•••...••..••••••.••••••.. 66(c)(15) 
Manual ••.•.•••••.•••••••....•..•••••.•••.••••...••••••••..••••••.•. C!6(Cl(16) 

Flooring .... •.••.••...•••••••.••.•••••..•.••••••.•••.•..••.••••••• : •...• 66(c (12) 
Guardrails .••..••...••••••. ••...•.••.••..•••••.••••••.•• ;.............. .66(c (9) t (11) 
Ilolstlng Equipment •.•••.••.•••••.....••••....••.••••••••••••••••••••• 66(c (171, (20) 

Brakes . • •...•.••..•••••••••..••••••.•••••••.•••.•••••••••••••. ••.• • 66(c (19) 
Motor.1 •••. . ••••••.•.••••.•..•••••••.•••.• •••.•.•••.••••••••.••••••.. 66(0)(18) 

Load Railing Plate • • •••••..•.. ••• ••••••••••••...•.••• - .•••• , ••••••...• 66(c)(7) 
Roof Cars •••••..•.••••••..•.•••••...•.•••••••••..•.••••••••••••••...... M(c 

Access .•......•••.•..•••••.•.•••••••• ~ ••••••••.•.•••••• :. ............ . OO(c (4) 
Movement •••••..•.•••••••••••.••••••••.••.••••.••••• ~ •.••••••••.••. 66(c (2) 
Stability ••••...•..•••••••..•••••..•.••••••••.••...••••.•• ~ •••••....• 66(c (3) 
Maintenance ••••••••••.•.•••••••.•••••. · •••.•••.•••.•• ·•••••••••• •••. .CICl(c (5) 

Ropes •••••• .•••....•..•.......•.•.•.•.••••.••.•.•.•.....•••••••....•••• 66(e (20) 
Tags ....... ~ ........... : .................. : .... .......... . :. .•...... ... . . 66(c (21! 
Toeboards ••••••••••.••••••••.••••••••••••• ••••••••••..•••.•••••••••...• 66ic ilO, (11) 
Vertkal Movement ...... ...................................... ...... ... • C!6 o 1-l 
Working Platfonns ••..•••••.•••••••••••••••••••••.•.•• · •••••••••••••••• . 66 c 6 - Ctt) 
~ T Powered Platforms..... ........... .................... . . . ......... .OO(b (6 (W), (d) 

Communications • • •.••••• ••••••••••••••••••.•••••••••••••••••••••• •.•. • OO(d 
Electrical Wiring .••••• ••..•••.•••••••••••• :. ••••••••••••••••••••••.•• ".. •• 66(d e 
Emergency Communications ••••••••••••• ••••••• •.•••••••••••••••••••• • 66(d 
Hoisting Equipment •••••••••••••••••••• ~ ••••.•.•••••.•••• · •••.•.••••••• 66id (8 • (5) 
Lifelines •••••• •••• ••••••••••.•••••••••••••••• ••••• •••••••.•••••••••••••• 66 d (9! 
Roof Cars ••••••••••••••••.•••••.••••••••••••••..••••••••••••••••••••••• 66 d 11 
Ropes .••..•••.•••••••••••••••••••••••••••••••••••••••••••••.•••••••.• • • 66 d 5 
Safety Belts . ....................................... ................. . . .M~d 8 
Working Platforms •••••••••••••••••.••••••••••••.••••••••••.•••••••••.• M(d 2 

17.ouards .••••••••..•.•.••• ...; ••••••••••••••••••••.••. •.•••••••••••••••..•••. 219r)(3) 
l7~tters ••••••••••••••••••• ...; ••••••••••••••••••••••••••.•••••••••••••••••••• 218 h) 

Dies Changing ••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•• 218 )(5) 
• 
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Subject term Section No. 

Lockouts .•••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••• _ • . 218(bl(2! 
Manual Controls •••.••.•••••••••••••••••••••••.•••••••••••••••••••••••••. 218(b ia 
Supporting Foundatlona. •••••••••••••••••••••••••••••••••••••.•••••••••. 218(b 1 
Tongs •••••....••••• 0 ••••• • •••• • ••••••••••••••••••••••••••••••••••••• - • • 218(b) 4 

ValT/; ~1:"ers~~~~:~~~~:~~.~~~ .............................. 169(b)(3) 
Cylinders ••••••••••••••••••••••••••••••••••••••• •••.•••••••••••••••••••. 169(0) (8) 
Liquefied Petroleum Oaeee .••...••.....•..•........................... . UO(b)(7) 
Non•DOT Containers •••••••••••••••••••••••••••••••..•••..••••••..•.•. 110(d)(3) 

Vapor Degreasing Tanks . ........• ~· · ······················ .. ············· -· . M(d)(12) 
Vaporlzen: 

Liquefied Petroleum Gaaes ............................................ . llO(b)(ll) 
Liquid Hydrogen •••••••••••••••••••••••••.••••.••.•.••••.•.•.••••.•..•. 103(e)(l )(viU) 
Liquid OKYtren ••• •••••••••••••••••.•••••• •••••••••••••••.••• -·-·······" . 104(b)(7) 

Veneer Machinery •• •••••••••••••••••••••••••••••••••••••• •• ••••••.•.•.••••. 30(e) 
CUtten! ............................................... ......... . .... . ..• 213(q)...z. (a)(13) 

VenWatlon ••••.••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••. M, .l111(d) 
Abrasive Blasting • •••••••••••••••••••••••••••••••••••• • • ••.••••••••••••• M(a) 
Asbestos •••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••. 1001(cX1XU) 
Bakeries .••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••.• ·10)(7) 
Bulle Oxygen Systems •••••••••••••• · •••••••••••••••••.•.•••.•••••••.•••. 104 b)(3)(nl) 
Bulle Plants........................................................... . 1 f) (2)(lll) 
Confined Spaces •••••••••••••••••••••••••••••••••••••••••••...•••.••..• . 265 e)(4)(ll), (f) 
DlpTanks ....................... r•···································· .108 bi Drying .....................•....................................... 108(b (2) 

Vapor Area ••••••••••.••••••••••• - • • ••••••••••• .••. . ...•.•........ . 108(b (1) 
Effective Dates ..... . .•.••........•..... . .....•. . ••.. ............ ....... 98 
Electrostatto Spraying •••••••••••••••••••••••••••••••••••••••••••••••••. 107(1), .107{r)(9) 
Grinding, Polishing, and Buffing- . ........ __ .......................... . M(b) 
L&undrlea •••••••••••••••••••••••••••••••••••••••••••••••••••••••••...•. 2162(0)(.)(U), (d)(l)(U) 
Open BurfaeeTaob . .................................................. . M(d)(3) 
Powder Coattnp • • •••••••••••••••• •••••••••••••••••••••••••.••••••••••• 107~)(2) 
Procesd=a BuDdtnp ................................................... :-108 . ,)(l)(W) 
Sawmills ••••••••• ~ •••••••••••••••••••••••••••••••••••••••••••••••••••••• 285 0)(7) 
Spray Ji'inlsblng .......................................... . .... . ........ M(e)(6) 
Spraying Operations •••••••••••••••.•••••••••••••••••••••••••••.•••••••. M(e)1 .107(d) 

Aceesa Doon ••••••••••••••• ••••••••••••••• ~ •••••••.•••••..•.••••••• 107 o (10) 
Alr Exb8'uts ••••••••••• ••••••.•••••••••••••••••••••••••••••.••.•••. 107 d (9) 
Belts • • ••••••••••.••••••••• ~·· ································ · · · ·· . 107 d 8! 
Clearances •••••••••••• •••••••••••• · •••••••••••••••••••••••••.•••••••• 107 d 8 
Conformanee ••••••••••••••••••••••••••••••••••••.••••••••• ~······· . 107 d 1 
Dlsebarge Clearanoee ••••••••••••••••••••••••••••••.••••••••••••.••. 107 d 8 
DrY1na8pa,oee ••••••••••••••••••••••••••••••••••••.••.•••••••••••••. 107 d 12) 
ElectrfoMotorl ••••••••••••••••••••••.•••••••.•••••••••••••••••••••. 107 d 6) 
F.rbauat Duct Bvatem ............................................. . 107 d (I), (7) 
Fan-RotaUna Element ...•...... .............................. ..... 107 d (4) 
Independent "Exbanst ... • • • • .. • • • • • • • • • • • • • • • • • • • • .. . .. • . • • .. • • . . • . 107 d) (I) 
Room Intakes . •....•........ ........... ........... ....... ...•... .. ;107 d)(ll) 

BtandardaSourcee ••••••••••••• ••••••••••••••••••••• ••• ••••.•••••••••••. 99 
Storage Booms •••••••••••••• •••••••••••••••••••••••••••••••••••••••••• • 108~d) (4) (iv) 
Tana, Open Surface •••••••••••••••.•••••••••••••.••••••.••.••••••••••• M( ) 
TeJttflea ••••••••••• •••• ••••••••••••••••••••••••••••••.••••..•..•.•••••••. 262(rr) 

Venting, Tanks: I ) (vl\ 
Abo\'eg.round ... ............................... ......................... lffm!i2! ~v - , 
Inside ••• •••••••.•••••••••••••••••••••••••••••••••••••••••••.••••••••••• 100 4 ~) 
Portable ...............................................................• 1 d 2 U) 

Ven~~?:e~3ii.)······· · · ········································· · ···· .1~ b (I iv) 
Vermin Control •... .... ............... ... :· ......... . .............. , .......• 14 (a)(5) 
Vinyl Chloride ............ ................................................... .1017 

w~:~~~.~~~················································ .~(b> Covers ••••••• ••••••••••••••••••••• ••••••••••••••••••••••••••••••.•••••• ·
21

(c) 
Deftnltlona •••••••••••••••••••••••••••••••••••••••••••••.•••••••••.•••.. 
Fh:ed Industrial Stalra. ...... . .................................... ••••••· .24 
Floor LoedlQI . . . ............ .......... . ....... . ..... ~•· ········ ....... . 22(d) 
J'loor 01)flnlnp Guard. ................................................. 23 
General Requll'1lmenta.................. ... ................ ... . ........ .22 
Guardrails ••••••••••••••••.•••••..••••••••.•••••••••••••••••••..••••••.. 22(e) 
Hooaekeepuig •••••••••••••••••.•••••••••••.••• •••••••.••••••••••••••.••• 22(a) 
Ledders: 

Fixed .............................................................. . '¥1 
Pottable: 

Metal ••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•• 28 
Wood ....• •--···---·--···· · ··· ·,·· ·········•· ·······-·-··-··--· .25 

Stands •••••••••••••••••••••••.•.•.•••••••••••••••••••••••••••••••••. 29 
Passag_ewaya ..... : •................. . ............... ..........•. . •. . . ... 22(b) 
B<-affoldlng__Safety •............•.•........................ .... .....•.... •• 28 
Scaffolds (Towen) •...•••.. ••••• •. ..........••• •••. . •. •.••..•.• ••••••••• 29 
Stairs, Fh:ed Industrial •••••••••••••••••••••••••••. •.•••••.••••••••••••. 24 
Standards 8our1:es ••••••••••••.•••• ••• •••• •••••••••• • • •• ••••••••••••.••. 11 
Wall Openings Guard.Ing .••• ••..•• ••••••.•.••• ••• ••••••••••••••••• •••••. 23 
WorldogSurfaceB •••••••••••••••••••••••••••••••.••••••••..••••••••••••• 30 
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SubJoet term Seot!oo No. 

Wall Cranes: (see Gantry Cranes) 
Wall Openings (Holes) •••••••••••••••••••.••••••••••.•••••••••.••••••••••••. 23(b) 
Warebooaes: 

Ammonium Nitrate .................................................... 109(1)(4) 
Flammable Liquids ................ . ,,,.................................. .106(d) (5) (v) 

Wamlog Devicea and Signs:· (see also Signs and Tees) 
Cranes •••• ••• •••••• •••••••••••••••••••• •••••••••••• .•.•••••••••••••••••. 170(1) 
Ionizing Radiation. •••.••.•.•..••..•....•....••...••.........••••.••.... 96i~ 
Vaollfts ................................................................ 68 c <:T) 
NonJoni1ing Radiation •••• ••.••••••••.•••••••••••••••••••.•••••••••••• • VT (1) 

Washing Faallltie.s •••..••......... ..•........•..•...•... .........••••....••. 1,1(d)! .1'2(f) 
Wa.,te DlsPOS&l ••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1,1(a)\•) 

Asbcsfoa... •••••••••.•••••• •• • • • .•• . • •• • •• •••••• •••••• •• • ••••••••••• •• • IOOl(h~) 
Bolk Plants ••••••••••••••••••••••••••..•••••••••••••••••••••••••••••••• l06

00
(7) 

Containers...: •••••.••••••••••••••••••••••••••••••••••••••••••••••••.•••• 1,1 )(a) 
Dip Tanks •••.••••••••••••••••••••••••••• •••••••• •••••••••••••••••••••• • \~( (2) 
Ionizing Radiation..................................................... .96(k) 
:Labor Camps ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1'2(e), (b) 
Nonwater ••..... .. -----------·-····-----····················-···-·····- .143 Pn:>NISSlng Plants ........................................................ 106(b)(8)(1U) 
Radiation •••• • ••••.••••••••••••••••••••••.••.••••.••.••• •h ••• • •••••• ••• .GG(k) 
Serville Stallons .•••.••• -•••••••••••••••••••.••••••••••••...••••••••••••••• 106(g)(7) 
Spraying .••••••••••.••••••••••••••.••.•••••••••••••.••..••••••••••••••••. 107(i)(8) 

Wat.er Gels •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 109(b) 
Wa&er Spray Extinguishers: 
wai!:l&i~~~·····•·························· ····························· .l~(g)(2') 
· Fire Department Connections .••...•....••••••••...•.....••••••...••••. lll8(c)(•); 169(a), (b) 

Fire ExtlngUlshers..... ••• • • . . • . • . • •• • •• • .• . • • •• . . • • • . .• • • ••• . • ••• .. . • • .11S8 ai 
Class [Service ..•..•••. ....•......•..••..•.......•.••••••••.•.•...•. 158 o (ti 
Class II Service . •••.••••.•.••.•••.••••••••••.••••••••••••••••••••.•• tlS8 o (2 
Class III Service................................................... .158 o (I 

Labor Camps .••• ~..................................................... .142 o 
Nonpotable Water ••••••••••.•.••••••••••. , •..• ..••.••••••••••••••••.•• ,ltl b}(2) 
P,;,table Water •.• , ..... ~........... .................................... .lfl(b)(l) 

Weather Protection Man lifts ••••.•••.•.•••.•••••••.••.•••••••••••••.••••.••. 418(b)(l5) 
Welding: (see also Acetylene Generators; Arc Welding; Fla.,h Welding .252 

EquiJ!1ent; Resistance Welding Equipment; Welding Containers; We14· 

~~•. ~~~.~~
8!.. .. . . . .. .. . . . . . . ...... .. . . . . . . .. ... ..... ...... .. . .252(0(8) 

Cadmium . • •.•••••••••••••.•.•.••••••••••••••••••••••••••••••••••.••••• 252(0\l)(v), (9) 
Cleaning Compounds ••••.•..••.•••••.•••••••••••••••••••••.••••••••••• ,252(t} 11) 
Concentrations, Mulrown Allowable.................................. .252(0 l)(lv) 
Container.1 •••..••..•••••••••.••••••••••••.•••••••••••.••••••••••••••.•• 252(d}(S) 
Contamination.................................. .......... ............ .252(f)"(l)(l) 
Defin.UJons •••.•..••..••••.....•.••••.••••••••••••••••.•••••••••••.••••. 251 
Exhaust Hoods •.•.••••••••• •.•••••••.••••••••.••• ••••••••••••••••••••• • 252(t}(3) 
Fire Protection ..•.••..•••••••....•..•..••••••.••••••.•••••••• ~ •••••••• .252(d)(2}(l), (U), (sv) 

First Aid Equipment.................................................. .252(t}-(13) 
Fluorine Compounds ••••••••.••.•••••••.•••••••••••••••••••••••••••••• ,25/2;(l)(v), (6) 
Huarda ..........................................................•.... :Jt,2 0)(6) 
Lebels ................................................................. . 252 f)(l)('f) 
Ledders, Fued ••..... ••..... •....•.•.•.•.•••.••......•.•••••••.•••..•• .27(b)(6) 
Leed ..................•.....•.•.........••.....•..•...•...•••..•.•....• .25211)(7) 
Liquefied Petroleum Oases .•• ·•••••••••·••••••••·••••••·•••••••••••·•• .110 b)(•) 
Mercury ...•.................................................•......... .252 (10) 
Plplug Systems, Mechanical. •••..•.•..••••••.• · •••••••••••••••••••••••• •252 1(2) 
Personnel Protection •••••••..••••••••••••••••••••••••••••••••••••••••••. 252(e 
Precautions •••••.••••••.••••••••.•••••••••••••••••••••••••••••••••••••• .252(0 (G), (d)(2) 
Prob1blted Areas •.•••••••••••••••••• ••••••••••••••• ... ··••••••••••••••• .252ffi)(2)(vi) 
Screens .•.••...••••••••••••••.•.••••••..••••••••••.••.•.•••••.•••••••••• 262 (l}(W) 
SDotand Seam •••••••••••••••••.••••••••••••••••••••••••••••••••••••••. 252 e)(2} 
Bialnless Steels ••. ••••••••••. ••.•.•••••.• ••••••••••••••••••••.•••••.•••• 252 0(12) 
Standarda Sources •••••••••••••••••••.•••••••••••••••••••••••••••••••••• 253 
SU~ ResponslbWty ••..••••••••••••••••.•••.•••.••••••••••••••• 252{d)(2)(:a:1v) 
Tranm:nisstoo Plpellnee ••••••.•.••••••••••.••••.••••••••••••••••••••.•• 26l(g)(0 
Ventilation............................................................ .252(0(l}(l1), (0(2)-(4) 
Zlno ..•...............••••.. •....•..•••..... .• . •..•.....•.•.•.•.•...... . 252(i(6) 

Wel<lJng Machines, Portable.-•...••••..•••••.•.•.•..•••••••..•••••••••..••. 252(c (3) 
Clevis .•.•.••... , ••••••••••••••••••••••••••••.•.•.•..•.•••••.•.••....••. 252ic (3}(11l) 
Counterbalance .•••.•••••••••••.•••.•••••••••.•.•...•..•.••••••••.•...•• 252 c (3)(1) 
Grounding •.•..••.•••••••••.••• •••••••••• .••••••••.•••.•••. ••••• ••..•.•. 252 o)(3)(vi) 
Bolder, Movable .••.•.•••••••••••••••••.•••.•••...••.••••••.. .•.••....•• 252{c) (3) (v) 
Safety Chains .•••.•••••••••••••••.•••.••.••••••.•...•.•.••••••••..•••.•. 252(c)(3}(U) 
Switch Guards........................................................ .252(c}(3)(1v) 

Wharvos: Bulk Plants........................................................... .106(0 ( 4) 
Chemical Plants .....•.••.......................•......•..•...•......•.. 106(~ (2) 
Dlstillortes...... .. . • . •• ••••.•• .• .•.• .•• .•••••• .••• ••••••••••••• •• • ••. •• .106(1 (2) 
E~plosives •..•.••....•.••••.••....•••••••••••••..••••••••••••••••••••••. lOII( 
Refineries ••.••...••••••••••..• •.•••••••••••.••••••••••••••••••• ••••••••. 106(1 (2) 

Winch Heads: 
Denicks •...........................••.••••••.......•..•.• - ••..•••..... 181(1)(5) 

.. 
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Subject term Section No. 

Wind Indicators •••.•• •••••••••••••••• ••••••••••••••••••••••••• - •••••••••• . 179(b)(•) 
Window.Jack Scaffolds •.••• : •••• .•••••••••••••• •• •···············-· ···· •· · .28(ri 

Guardrails .•••••..••••••••••...•••••••••••••••••••••••• •••••••••• •••••• . 28(r (3) 
Use ••••••••••••••••••••••••••••••••••••••••••••••••••••••• • • • • ••••••••• • 28(r (1), (2) 

Wood Heel Turning Machines .•.•••••••.•••• •.•.•..••.••••••••••••••••••••• .213(0) 
Wood Ladders, Por table: (see also Ladders, Portable Wood) •••••••••••••••• • 25 
Wood Pole Scaffolds •••• •• ••••••••...••..••••••••••••• •••••••••••••••••.•••. 28(b) 

Braclng . •.••••.••••••••••••••••••.••••••••••..•••••••••••• ·-···· ···· · · .28(b)(8)-(10) 
Erection ..••••....••••••••••• •• •••••••• •• •••••••••••••••••••• _ •••••••• . 28(b)(l6) 
Guardrails .••.••..••••••••••••..••.••••••••. •• ••• ••••••••••••• _ ••••••• .28(b)(15) 
Ledgers . •••.••••.•••.•.•••••.••...•••..••••.•••••••••••.••••••••••••••• . 28(b!(7) 
P lanking •• •••••...•••••••••••.....••••••••••••••••.••••••••••••••••••• .28(b (11)-(14) 
Platrorms •.•••..••. ••••••••••••••••••••••• -······· · ······-······ · · .28(b (11)-(1•) 
Reinforcement .••.•.•••••••••••.....••••• ••••••••• .•••• ••••••••••••• •••• 28(b)(6) 
Securing ••••••••••.•••••••••••••.. •••••••••••...•••.••••••••••••••••••• . 28(b)(4) 
~ llciug .••••..••.••••• •••••••...•••.••••••••••.••••••• •• · - -·········· .28(b)(2) 

oeboards ••..••••••••••••••••.•.••••.•••.•••••••••••••••• · -···· · ···· .28(b)(l 5) 
Wood Shapers .••••.••••••••••••••••••••••••.••••••.••••••••••••••••••••..••. 213(m) 
Wooden Guards ... ·•······················ · ···················-········· · .219(o)(2) 
Woodworking Machinery······ ·············· ··········· · ······ · · -·· · · ···· .213 

Band Saws and Re.saws ••••.....••.•••.•• .••••••••.••••••••••••••••••.•. 213(1) 
Boring Machines......................... . .......... . . ... .......... .... .2130) 
Circular Resaws ...•••..••........•••• • • •• •••••.•••••••• ·--········ .213(e) 
Construction ............................................. ............. .213(a) 
Controls •.•.••... •.....••....•.•....•••••.••...••••.•••• • ·-········ ··· .213(b) 
Crosscut T able Saws ....••....•....•••••••...•.••.•..••••••••••••.• .•.•. 213(d) 
Deflnl tions .•.•.......••••....•..•..•..•••.... •.•.•••••••••• - •••••••••• 211(a) 
D rag Saws ......••.•.•.•••....•........•.•••••...•..•....•••••••••.•.• • . 213(r) 
E ffective Dates ....•••.••.••.••.•.•.•.•••.•••.•.•.•••••.•••••••••••••••. 220 
Glue Spreaders, Roll.T ype •..•......•..••••• .•••.. ·········-- · · ·· .213(r) 
Hand•l<'ed Crosscut Table Saws ..• • ..•.•••••.•.•...••.••• ·-········· .213(d) 
B and•Fed Ripsaws ..•••••••...•....•.•.•.•..••...•..••.••••••••••••••• .213(c), .214(d) 
Inspection •.••....•...•.•••.•...•..•••••••.•.••.••.....•• -·····-····· .213(s) 
J ointers ............................................................. .... . 213()) 
Maintenance ........•...•...•...••...•••••••..••••.•..•.••••••.• _ ..•.• .213(s) 
Matching Machines .•...•....••.... ·······················--·····- .213(n) 
Molding Machines ......••••....•...•..••.... ······ ········ · ·-········ .213(n) 
Mortising Machines .•.....•.............•...•••......•••••••••• •••••••• • 213(1) 
Planing Machines .• ...................... . ..•.•.......•••. ••• •••••••• •• .213(0 ) 

Profile Lathes .•.••....•.••.....•.............................•......... 213(0) 
Radial Ssws •.•.••......•...•..•••..•.... .....•......................... 213(h) 
Ripsaws ..•............. •.•.........•. .•.............. ......... _ .... , .. 213(c), .214(d) 
Sandi UR f.tacbines ....•.•......•......••......••••..•.................• . 213(p) 
ge,lf.Fed Circular Saws ••.••.••.........•..... ........ . .................. 213(0 
Standards Sources ••..•.•••..•.••..•...••...........................••.. 221 
Sticking • ••.......•....•••...•......•..........•.................•...... 213(n) 
Swing cutoff Saws •••.....•...•...••.•....•...•.....•.. ...••.. .•....... 213(g) 
Swing Head Lathe$ ..•.••••.......•....•....•.......••..... •............ 213(0) 
Table ~aws ..•.••...•••.••••....••••••.....•... ..•.•.... .....•......... . 213{d) 
Tenoning Machines ............•.••••...........•........••......•.••... 213{k) 
T urning Machines............................................ ......... .213(0) 
V cneer Cutters...................................... .................. .213{q) 
Wood Heol Turning Machines •••.•••..••..........•••. ... . ...•........ . 213(0) 
Wood Shapers ••• ·-······································ ··············· .213(n1) Woodworking Tools, P ortable Powered ••.•••.•....•...• _ .......•........... 243{a) 
Belt Sanding Machines •.••...••.•..••••......•........•...•... ......... 243(a){3) 
Circu lar Saws .•..•••••.•••••.•....••.•..•.•..•.•.......•......•........ . 243(a)(l) 
Cracked Saws • •••.•• .•••••••. -·•······································ .243(a)(4) 
Dead•Man Controls ••••••••• ••...•.•.•...••••..•••.•...•.•.... _........ .243(a) (2) 
Grounding ....•...••.••... _ ...••••....•..•....••.•..•.•........•.... _.. .~(a) (S) 
Sanding Machines •••••••••..•..•...••.••••...••......... ... _......... . . .243(a)(3) 
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