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FROM: S. A, D'Armond

SUBJECT: DISTRIBUTION NO. 2 - Study of DATE: January 4, 1972
Occupational Safety and Health
Standards

Comments herein are relative to Occupational Safety and Health standards
covered in Subparts G, H, I, J, K, L, M and N code of Federal Regulations, Title
29, Chapter XVII, Part 1910. The comments are derived from a study made by key
people in Operations, Maintenance, Engineering, R&D and Safety.

Subparts A-B-C do not presently require study. Comments on Subparts
D-E-F were issued as Distributicn No. 1, dated August 31, 1971. Later distributions
will be issued for revisions and/or to cover the remaining subparts which go through
Subpart S.

The Baton Rouge plant is not, or may not be, in compliance with the following
Federal Occupational Safety and Health Standards. (The study shows compliance with
- all other such standards in subparts included in this study applicable to the Baton
Rouge plant.)

AOR 7ra/m,';9 &4 1 ecoreffecring eet’f://;t'mm)/f See memo. sfached trom SAD To #ol,TEE, IR §(73,

SUBPART G - OCCUPATIONAL HEALTH AND ENVIRONMENTAL CONTROL

Standard
Par.1910.93 "Air Contaminants." See Exhibit "A"™ attached for
details of the standard.
Remarks: Lead Area

At the present time, lead-in-air is monitored by
air sampling equipment at various locations in the
TEL-TML Areas. Samples are &£ composite for a 24-hour
period. The OSHA standard regarding TEL and TML requires
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that "An employee's exposure in any 8-hour work shift of a
40-hour work week, shall not exceed the 8-hour time weighted
average of 0.075 mg/M3." A special task force has been
established to make detailed studies regarding TLV compliance
in the lead areas of the Baton Rouge and Houston plants. The
first neeting of the task force was held 11/17/71.

r%‘ﬂf/';’f"’”""’ ~See Jfobler /:o-.' fau:t'-rrla grreon 34

The Operating SYperintendent says further study is needed
in the use of bariumichloride, calcium oxide ¢(lime dissolving)
sulfuric acid, scrubber gunk (carbon tetrachloride, chloroform,
hexachloroethane, methalene chloride), and asbestos. By means
of this memorandum, the Operating Superintendent is requested
to spearhead studies with R&D and Dr. Rinehart, as needed, to

determine if a problem exists and, if so, what is recommended.

SCL. ORER . IWNVESTIGATING THE PROL. SEE LETIER FROM THAM. oi5/T2.

Lorrer from Tagjor 10)1Bl1L SAYS Respira fory protec hén for eperah:fx m/n} :xccucd{r Abesta,
PVC Area See 737/0r5 report on 38CH 'n MNecn of $his 5ccfion¢/\for.r's,;myfr, re<or

The Operating Superintendent has indicated the following
questionable areas of compliance:

oH - 1, Adequacy of dust masks worn by operators in the blending
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area, Efficiency of dust removed by the masks should be
checked if possible. The Superintendent plans to continue
work on dust control to eliminate remaining dust sources
as much as possible,

2. Concentrations that might develop from vaporization of
materials when heated in the FCM and on the Mill. These
concentrations should be determined if feasible.

3. Autoclave Additives - - ammonia, hydrogen peroxide, sodium
hydroxide and copper sulfate. These are handled in well
ventilated areas. Concentrations should not be at TLV's
but no actual measurements have been made. Suggest
measurements be made if reasonably possible.

Concentrations that might develop in the air in the

Ly \JV‘Jf' nerer

- i b 8 L see Ll prag AT
The writer adds the possibfé need fq;[égni;n:ing_yﬂM vapors in
the Reactor Area.~ By means of this memorandum, the Operating
Superintendent is requested to spearhead studies with R&D and
Dr. Rinehart, as needed, to determine if a problem exists and,
if so,what is recommended.

H-C Area ETC 14661 E-02468

The writer recommends monitoring VCM vapors at the tank car
loading spots. By means of this memorandum, the Operating
Superintendent is requested to spearhead studies with R&D and
Dr. Rinehart, as needed, to determine if a problem exists and,
if so,what is recommended. sgs 127728 FROM AGO. B/25/72. T IER,
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Par.1910.94(a)(2)(11)

Remarks:

Par.1910.94(a) (5) (v)

Remarks:

Par.1910.94(a) (6)

Remarks:

Par.1910.94(b) (2)

3.

"The concentration of respirable dust or fume in the
breathing zone of the abrasive-blasting operator or any
other worker shall be kept below the levels specified
in Par.1910.93."

. Done 10/9/72

This standard will be put in the Safetx-HowthQQk and
supervision will be responsible for following it. Your
attention is called to other workers noted in the standard.

Other workers near Drum Sandblasting Shed could be a case-in

CnEOn 6wil/ coOrk ewsVh Towlor o Qerermint by ncess
point. ’2141;{725:’57("@’;‘, //u'n,/ &7 Drom erm’blas ng Frea,

"Operators shall be equipped with heavy canvas or leather
gloves and aprons or equivalent protection to protect
them from the impact of abrasives. Safety shoes shall
be worn to protect against foot injury where heavy pieces
of work are handled."

This standard applies to abrasive blasting -- such as
sandblast area near Central Shops and Drum blasting area.
We do not require (and therefore do not furnish) safety
shoes as called for in the standard. By means of this
memorandum, comments on safety shoes are requested from "

Messrs. Strader and Bourque. #Ysvorrsmercnovsh feot sajuricish justny

S&fe{g Shoed. wiriters neve ! Aany Sobs dre 5 Swdiccl h Koot Lnl. &5 B/257 crovrorers &id
OSHA 15 SolonP on Jheis f;. reyeireinenrsa ﬁc:amn‘cn:/{/ﬂ’ﬂ 3 SFefug Quo.
"Air supply and air compressors. The air for abrasive-

blasting respirators shall be free of harmful quantities
of dusts, mists, or noxious gases, and shall meet the
requirements for air purity set forth in ANSI Z9.2-1960.
(Note by Bill Heck - ANSI requirement - air must have
less than 20 ppm CO, 1000 ppm CO2) The air from the
regular compressed air line of the plant may be used
for the abrasive-blasting respirator if (i) a trap and
carbon filter are installed and regularly maintained,

to remove oil, water, scale, and odor, (ii) a pressure
reducing diaphragm or valve is installed to reduce the
pressure down to requirements of the particular type of
abrasive-blasting respirator, and (iii) an automatic
control is provided to either sound an alarm or shut
down the compressor in case of over-heating."

The Power Superintendent is requested to provide the
writer with compliance data regarding air Euréty, and
requirement (iii). It is our understanding that fd arenes tvre.
in known compliance with all other requirements in

article (a)(6). i
140.2. re cgm)m( e»)/.r Somupling once fri, FF. Cop 3{1‘2/ Logr fhogsces € SEF HOE TA TR

w m.s."t, cvdor 118 56y start eoticcd i Dada Ccarly ’/JA;\
Application. (i) Every establishment performing -
dry grinding, dry polishing, or buffing shall provide
suitable hood or enclosures that are connected to
exhaust systems."
E-02469
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Par.1910.9%4(c)

Remarks:

Par.1910.95

Remarks:

* ¥

SUBPART H - HAZARDOUS MATERIALS

Maintenance requested to list ‘all specific locations
where such work is done and send a copy of the list to
Mr. Don Townsend in Engineering. Engineering is requested
to analyze for compliance in reference to Exhibit "B"
attached and advise the writer of findings and/or
recommendations.

*

"Spray-Finishing Operations'"-- See requirements in
Exhibit "C" attached.

This standard would apply to such spray painting
operations as those in the Drumming Plant and Central Shops.
By means of this memorandum, Engineering is requested to
check compliance versus requirements called for in (6) (i)
and (6)(ii) and advise the writer of findings, including
recommendations if needed. serhing pecsrd/ Sen LoHfer from Toses. 3pajr v FNX
Ficed £ Cleanr D-F. bookh (o bladeci § CHCCK Vaflold orive for wwtar § Tenso

"Occupational Noise Exposure"

A plantwide study has been made and reports issued.
YL9/P2 TN Cortr. /N PregAc, cos? A.d>F¢ ’/3/ 002

of whieh!
# Fooo Basc sfo

Standard

Par.1910.101

Remarks:

Par.1910.104(b) (8) (viii)

Remarks:

4
“#oe0 vas‘r/vol;fﬂq. Work.
4000 Trpeosipient for crhonrses,
SCo LefECn frum wARLIMGN )19/72

Compressed Gases (a) Inspection of Compressed Gas
Cylinders. "Each employer shall determine that compressed
gas cylinders under his control are in a safe condition
to the extent that this can be determined by visual inspection."
Timplemented $4/52 SEE 1E1TER FROM Me
There is no visual inspection|system the H-C Area,
Operations are now taking steps to set up the required
system. Operations is requested to advise the writer
when this is put into effect. ScclieHers fico H&ESS M Conaventore.
T CortrPLlrANCE.
Oxygen - Placarding. '"The bulk oxygen storage location
shall be permanently placarded to indicate: OXYGEN - NO
SMOKING - NO OPEN FLAMES, or any equivalent warning."

This standard applies to bulk storage at Central Shops§sed Sk
By means of this memorandum, Shops supervision is requested
to have a suitable sign mounted,

It is also suggested
1%g§5¥$§gé§ﬁ___(by Mr. W. B. Heck - not required in standard) that the
(4 - .

Par.1910.106 (b)

fH for. [90010¢ (T

/?c’marz:
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sign denote; "Hot Work Permit Required Within 50 Feet" and
"Obtain Supervision Permission Before Unloading Oxygen."

Shops supervision is requested to advise the writer on

final action taken. o B, 15 @urdPing vr S1505] OXr& E&-No OFEA FLAMS,
3/73. SEENOL. 1/vRO, COMPLETE .

"(i) Design and Construction of Tanks, (iii) Atmospheric

Tanks, (iv) Low Pressure Tanks, and (v) Pressure Vessels."
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Remarks:

Par.1910.106(b) (2)(v)(h)

Remarks:
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Par.1910.106 (b) (2) (vii)

Remarks:

OSHA standards call for design and construction
to be in accordance with definitive codes of a specific
year such as 1968. We find two things wrong with such
dates., First, we have tanks built many years prior to
1968. Second, flexibility is not provided to use standards
revised and republished subsequent to 1968.

The incorrectness in the use of specific dates should
be pointed out to OSHA so that the permanent standards
that will be promulgated in 1973 will be correct. By
means of this memorandum, Mr. Bergin is asked f:; adviﬁf oy
a 10 o Con fulr
Torava e BoEeEl, B B Y0, 007 0 Loy osua
Flammable and Combustible Liquids - "Each commercial
tank venting device shall have stamped on it the opening
pressure, the pressure at which the valve reaches the
full open position, and the flow capacity at the latter
pressure expressed in cubic feet per hour of air at 60°F
and at a pressure of 14.7 PSIA. (i)The flow capacity of
tank venting devices 12 inches and smaller in nominal
pipe size shall be determined by actual test of each type
and size of vent. These flow tests may be conducted by
the manufacturer if certified by a qualified impartial
observer, or may be conducted by an outside agency."

H-C, TEL and PVC Areas

The safety valves on flammable and combustible
liquids in these areas have the opening pressure stamped
on a tag,|but not the pressure at which the valve reaches

ull open position, nor the flow capacity as required.

By means of this memorandum, Mr. Bourque and Mr.
Townsend are asked to furnish the writer recommendations
on a system that will provide the necessary information.s- Lesr—r
from Duvgas 2f2g9)11., Eng. 15 Wacmin g W T A VBN E SepPlierS LS gL 4:,-‘/”/»'» v
Flammable and Combustible Liquids - "Drainage, Dikes,
and Walls for Above-ground Tanks. (b)Drainage. Where
protection of adjoining property or waterways is by means
of a natural or man-made drainage system, such systems
shall comply with the following:

(3)The drainage, including automatic drainage pumps,
shall not discharge to adjoining property, natural water
courses, public sewers, or public drains unless the
discharge of flammable or combustible liquids would not
constitute a hazard, or the system is so designed that
it will not permit flammable or combustible liquids to
be released,"

TEL, PVC and H-C Areas

The drainage on the storage tank dikes is routed to
the surface drain.

E-02471
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Par.1910.106/(2) (vii) (c)

Remarks:

Par.1910.106(c) (6)

Remarks:

Par.1910.106 (e) (6) (i1)
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The Operations Manager suggests further study on
this problem in conjunction with the provision of an
oil skimmer. The Operations Manager is requested to

keep the writer advised of work on this problem. Y /

® So QRBOVE ,OHA ,p:'r. Ma-ﬂ Bo.d Ahy std. doos riof @Faly where 1P/ ne
o KobFrtantial relsfrénsh Safctnd et/ of Emproyecs

hare B5REd Areds for Above-ground Tanks. ' Subparagraph (&)

"The walls of the diked area shall be restricted to an

average height of 6 feet above interior grade."

The walls around our TEL fluid tanks are much higher
than 6 feet. We feel this standard should be changed
and request advice from Mr. Bergin similar to the second

paragraph on page 5. //17/71. FT7 @ Ffhrks we are OK. Supgerhs
a/a:#ﬂo»“,y exc.‘e’// r'er'ou//*n] C’:;'/q:n rasn /11704 now ;ar)a/e"w.a ‘,/Iﬂ&-cr
S,rc s st reqards profectidg adiorning Property orw afercvoye, Lok )
’ f?:mmablefand Ezmgusti le Liqufhs - Valves. "Pipiné‘fé}

systems shall contain a sufficient number of valves to
operate the system properly and to protect the plant.
Piping systems in connection with pumps shall contain a
sufficient number of valves to control properly the flow
of liquid in normal operation and in the event of physical
damage. Each connection to pipelines, by which equipment
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 arrangement is such that backflow from the
system is possible."

TEL, PVC and H-C Areas

. ng Sridnjearee’ has 80‘7'?*’
/ {:::‘ﬁ ‘/ip/y, ,Je('II rf/c.;"/rom Poyas3inf

There are several systems that may Bé in violation ~~ @m~werce
of this standard; i.e., zkxnLJumlaadinglﬁn_:he_uzc_Axea,
TML catalyst unloading in the TEL Area and raw material unloading
at PVC. Engineering is reqtgggggg&g gheck and advise on findings
re

Q
Scolednm JB/TL MHES h LG C. WMol sson a5l CALCK Valve befnoe:: Filter 1 TdnA on
Piostiirzer wnloading Sysrem.(yn siregStelopfer fom Dusdi 12,

"Grounding. Class I liquids shall not be dispersed
into containers unless the nozzle and container are elec-
trically interconnected. Where the metallic floor plate
on which the container stands while filling is electrically
connected to the fill stem or where the £ill 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."

"“Class I liquids shall include those having flash-
points below 100°F and may be subdivided as follows:

"Class IA shall include those having flashpoints below
73%F and having a boiling point below 100°F.

""Class IB shall include those having flashpoints below
73°F and having a boiling point at or above 100°F.

"Class IC shall include those having flashpoints at
or above 73°F and below 100°F."

The above identification of Class I liquids is from
Par. 1910.106(a) (19).

ETC 14665 E-02472



Remarks:

Par.1910.106(£) (ii1)

Rémarks:

Par.1910.106 (h)

Remarks:

Par.1910.106(4) (i1)(c)

Remarks:

Par.1910.107(d) (1)

Remarks:

JGr0. /O z(@N=2)

7.

ac 18/ 72 [sror02.02

This standard will be added to the Safety-How book. *X*’
Supervision will be responsible for following the standard.

Weo, s5Soed for Hrealab. Cec Leflerfrem M TN 2jujre.

"Piling Containers. Containers of flammable or com-
bustible liquids when piled one upon the other shall be
separated 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."”

'%onc r0/2(72, Ear .1p%.02(c)(2)
This standard will be added to the Safety-How book.

Supervision will be responsible for following the standard.

"Processing Plants (1)Scope. This paragraph shall
apply to those plants or buildings which contain chemical
operations such as oxidation, reduction, halogenation,
hydrogenation, alkylation, polymerization, and other
chemical process but shall not apply to chemical plants,
refineries or distilleries."

(3) "Process buildings,"

(3) (iv) "Explosion relief. Areas where Class IA or unstable
liquids are processed shall have explosive venting through
one or more of the following methods:

(8) open air construction,

(b) lightweight walls and roof,

(c) lightweight wall panels and roof hatches,

(d) windows of explosion venting type."

TEL and TML buildings contain alkylation operations with
Class IA liquids, Ethyl Chloride and Methyl Chloride. However,
we feel that this standard does not apply to us since the
Ethylfplant is a chemical plant and chemical plants are exempt.

SEC FohmgHNosi rmwtni. ' Freal oF pru boem whiehSvpports o0 focliiigs,

"Piping containing flammable or combustible liquids

shall be identified."

Ben Hodge attended an OSHA workshop in New Orleans
9/21/71. He said that identification requirements were under
development by OSHA and more information would be forthcoming.
The writer recommends status quo until more details are
received from OSHA.

"Spray Finishing using Flammable and Combustible
Materials. (d) Ventilation - (1) Conformance. Ventilating
and exhaust systems shall be in accordance with the standard
for Blower and Exhaust Systems for Vapor Removal, NFPA
No. 91-1961 where applicable and shall also conform to the

provisions of this section."

By means of this memorandum, Engineering is requested
to check the drum painting system in the TEL Area and

advise the writer of findings. ox. Sec leder from Juges 2/2i/72.
IN COMPLIANCE

wveed £ ohk Spra;,/:ém#/r')j 1n Tark Cor fep, Shep, ¢ 9 377
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Par.1910.110(b) (1) (i)

Remarks:

8.

Storage and Handling of Liquified Petroleum Gases -
Odorizing Gases. "All liquified petroleum gases shall be
effectively odorized by an approved agent of such character
as to indicate positively, by distinct odor, the presence
of gas down to concentration in air of not over one-fifty
the lower limit of flammability. Odorization, however, is
not required if harmful in the use of further processing
of the liquified petroleum gas, or if odorization will
serve no useful purpose as a warning agent in such use or
further processing.”

Propane used in the refrigeration system in the H-C
Area is not odorized. Engineering and Tech Service are
requested to recommend method of odorizing and costs.

Tech Service is requested to check process. .
SEE LETTER FROM W .&.0. ZI30/1T ~-MESRYS Cosr 7o odori2e /132000 fewos/d

PROVIDE NO LUEL UL PURPSE AS WARKNING £ EENT RUSE OF TWE CHARRCTENRISTIC
CDOR K PROPANE. SAME INFo. /i LETTER ;mﬁf;fg‘é RS S, 4 Tic

SUBPART I - PERSONAL PROTECTIVE EQUIPMENT

Standard

Par.1910.134(e) (3)

Remarks:

1910.;34(e)(5)(ii)
Remarks:
Par.1910.134(£) (2) (iv)

Remarks:

"Written procedures shall be prepared covering safe
use of respirators in dangerous atmospheres that might be
encountered in normal operations or in emergencies.
Personnel shall be familiar with these procedures and the
available respirators."

Written procedures were sent to each Superintendent
12/10/71. These procedures will also be put in the Safety-
How book. Se2 arfachmen?, afsa Sec letfer &S fsiGc 2fsl72. :

Done 10/9/72

"Wearing of contact lenses in contaminated atmospheres

with a respirator shall not be allowed.”

This will be put in the Safety-How book and is to be
followed. Lwas-wigqine

"A record shall be kept of inspection dates and findings
for respirators maintained for emergency use."

TEL, PVC, Sodium, H-C QOperations (Fire Inspection and
any other group with such responsibilities) are requested
to keep such records and advise the writer the date this

procedure is implemented. Sod ef¥ocfive 3/7/12 §ceLeHarm4hUae:%f"‘$‘
Prc effective 1ML, See Leffer HE.S ki 66 .0 cffcct o 4/,/,,2555 LETIEL
EROI . 8.0.3/2/22, T2 NELOKDS FILED By SECC/mITY-SEL LETTER Rciw T 4 1. S50,

SUBPART J - GENERAL ENVIRONMENTAL CONTROLS 0-- s/4 #rws-vfor 2083008 Trres prrebericas prorer o conel

Standard

— - - Ce s
Propese 1 p-pyrloteia Cr JHE Nk rehets prrp t Fer S5 g i/-//)fu‘.

Par.1910.141(b) (2) (1)

(11Me 15 Tircelor of oSwWA effice of SIS,

Nonpotable Water. '"Outlets for nonpotable water, such
as water for industrial or firefighting purposes only, shall
be posted to indicate clearly that the water is unsafe and
is not to be used for drinking, washing, or cooking purposes."

E-02474
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Remarks:

o~

Par.1910.141(c) (2) (1)

Remarks:
Y.n pPv a7
cLefter feS A LGC.

Par.1910.141(b) (2) (i1)
(iii) (iv)
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By means of this memorandum, the department managers
are requested to have. sich postings made and advise the )
writer when complete. pos/igs vmin #.C.FSeD Bt nef 1n TEL LA

ECcording 1 WA, Layier o8 10.7/77%
Toilet Facilities. "Each toilet facility (closet)

shall occupy a separate compartment, which should be

equipped with a door, latch, and clothes hanger.”

’

Some of the toilets in the PVC and TEL areas do not
have doors. By means of this memorandum, it is suggested
that the Operations Manager authorize the PVC, and TEL
operating superintendents to have the necessary doors

equipped with latches and. WJ”L‘GJL%}2§£g }%3;»
and advise the writer when complete.swA r/is/sx. #m. arines

Maial. £ 809 Qeater e fod fKor rnonk foilel Facshteis coithoot dbors. sce T.A. 1. Letfer of
WMISITVC WACHSDYS W1/ PrCas Have 15sucd necesfdry WO, do Compmlywith s regulation.

Sanitation - Water Supply. "There shall be no
cross-connection, open or potential, between a system
furnishing potable water and a system furnishing non-
potable water." ok SAys #.08.-, Sompliance

"Construction shall be such' as to prevent backflow
of contamipated water into a potable water system."
MO B SPyS Coe Bre 172 Complidnce,
- "Nonpotable water shall not be used for bathing or
for washing any portion of the person, clothing, dishes,

6r premises Removed 172923 when sf¢/. ceas changed.

westondble Commliance
We are in% %? éhis standard in several Zfﬂf‘:i

areas, such as the safety showers and lavatories in the <. 57 4./>
TEL Buildings, Eye_olﬂ safety showers in the Sodium area,

etc. Also, Belueldie’ vater is used to wash dowgﬁzﬁkéll

areas. Engineering is now preparing an estimate to con- ”4aoa
vert the safety showers and lavatories in the TEL and AMscheca
Sodium areas. The operations superintendents are requested

to advise the writer on action or nonaction taken after

the estimate is available. By means of this memorandum,

Mr. Bergin is asked for advice regarding our use of non-

potable water for wash down of premjses. .
. : ©§4n INew OK'S,

Safety Color Code for Marking Physical Hazards.
"(a)Color.identification - (1)Red. Red shall be the
basic color for the identification of:

(i)Fire protection equipment and apparatus.

(a)Fire alarm boxes (pull boxes).

(b)Fire blanket boxes.

(c)Fire buckets or pails.

(d)Fire exit signs. '

(e)Fire extinguishers (if painting the extinguisher
is impractical or undesirable, color should be used on the
housing wall, or support to identify the location).

(f)Fire hose 1locations (color should be used on
reel, supports, or housing but not on the hose).

(g)Fire hydrants (industrial).

(h)Fire pumps.

(1)Fire sirens.

Tene 73 .
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4 10.

(j)Post indicator valves for sprinkler system
(it is suggested that if a traffic hazard is involved,
the top should be colored red, and the barrel or post
yellow and black stripes).

(k)Sprinkler piping. (See ANSI Standard Scheme
for the ldentification of Piping Systems Al3.1-1956.)

(ii)Danger. Safety cans or other portable containers
of flammable liquids having a flashpoint at of below 80°F.
table containers of flammable liquids (open cup tester),
excluding shipping containers, shall be painted red with
some additional clearly visible identification either in
the form of a yellow band around the can or the name of
the contents conspicuously stenciled or painted on the can
in yellow. Red lights shall be provided at barricades and
at temporary obstructions, as specified in ANSI Safety Code
for Building Construction, Al10.2-1944., Danger signs shall
be painted red.

(i1i)Stop. Emergency stop bars on hazardous machines
such as rubber mills, wire blocks, flat work ironers, etc.,
shall be red. Stop buttons or electrical switches used
for emergency stopping of machinery shall be red.

(2)Orange. Orange shall be used as the basic color
for designating dangerous parts of machines or energized
equipment which may cut, crush, shock, or otherwise injure
and to emphasize such hazards when enclosure doors are open
or when gear belt, other guards around moving equipment are
open or removed, exposing unguarded hazards.

(3)Yellow. Yellow shall be the basic color for desig-
nating caution and for marking physical hazards such as:
Striking against, stumbling, falling, tripping, and ''caught
in between." Solid yellow, yellow and black stripes,
yellow and black checkers (or yellow with suitable con-
trasting background) should be used interchangeably, using
the combination which will attract the most attention in
the particular environment.

 Codad . (4)Green. Green shall be used as the basic color for
_f,;:z;:}(ﬁ;?'ﬁ/z > designating "Safety" and the location of first aid equipment
from Olson 4fi9;9% (other than firefighting equipment).

(5)Blue. Blue shall be the basic color for designating
caution, limited to warning against the starting, the use of,
or the movement of equipment under repair, or being worked
upon.

(6)Purple. Purple shall be the basic color for desig-

-~-  nating radiation hazards. 'Radiation" as used in this sub-
paragraph refers to radiation types as X~-ray, alpha, beta,
gamma, neutron, proton, deutron, and meson. Yellow should
be used in combinationwith purple for markers such as tags,
labels, signs, and floor markers.

(7)Black, white, or combinations of black and white,
Black, white, or a combination of these two, shall be the
basic colors for the designation of traffic and housekeeping
markings. Solid white, solid black, single color striping,
alternate stripes of ‘black and white, or black and white
checkers should be used in accordance with local conditions.

(b)Color specifications. Colors shall meet the tests
specified in section 3, Color Definitions, of ANSI 253.1-1967,
Safety Color Code for Marking Physical Hazards."

ETC 14669 E-02476



Remarks:

L~

Par.1910.145(a) (2)

Remarks:

11.

The plant is in compliance in many instances. It
is suggested that the Resident Manager request the section
managers have the safety color code system implemented
plant wide and that the writer be advised when it is fully
implemented. &/81i72. Koy it VZceph foco Ly, @idobr. v by

On Problem .ef Cesor SIS, ~avA/T LOR ©cii T, cf. STE

"Specification for Accident Prevention Signs and Tags.
All new signs and replacment of old signs on or after
August 31, 1971 shall be in accordance with these speci-
fications."

OSHA specifications will be put in the Safety-How
book and supervision will be responsible for following
them, gee Exhibit "D" for OSHA specificationms.

oSswA Schogl /o Shows plaa; o revoxe :e(/’a." en colar Coalt rrie au- Lo
/-/']:/\‘/‘ Aryiae, ¥ S/3¢e va'-"‘."'lf~ Kocomnicnd sfades Goc wrw vmn o -
— eI op, sy1/v2,

SUBPART K - MEDICAL AND FIRST AID

IN COMPLIANCE

SUBPART L - FIRE PROTECTION

Standard

. . . ’ ) P R r
Par 1410487 = — — = =~ = - - BorAofe fire f//mgu/.r/)rr:-Gen"e/fr;wr:/nrd/J-Jt"?/f”"/"‘ 7GRS

Par.1910.157(b) (2) (4)

Remarks:

Par.1910.157(d) (&) (ii1)

Remarks:

m Portable Fire Extinguishers. "Carbon dioxide extin-

guishers equipped with metal horns are not considered
safe for use on fires in energized electrical equipment

and, therefore, are not classified for use on Class C
hazards."

Superintendents whose people use this equipment are
requested to work with Fire Inspection Supervision to (1)
get cost of converting horns to plastic, (2) get approval
or non-approval from management for expenditure, and (3) 4
advise writer of ultimate action. 408 Szys Lza b oz por wrde 1032

" ON WO, SE NOB8 shFa, L eaffer from Didon G139/ 72 SAYS Wow QLL HArE

PLASTIC HORNS,

Hydrostatic Test Intervals for Extinguishers. "Dry
chemical extinguisers with brased-brass shells or mild
steel shell - 12 year test interval."

We have about 5225 such extinguishers. None have been
given a periodic test. It is my understanding that a
company named Arthur Dooley and Sons, Beaumont, Texas,
with a branch in Baton Rouge will do the required test
work for $6.00 per extinguisher. It is recommended that
Fire Inspection Superintendent get approval for necessary
expenditure, including purchase of spares if necessary
during testing, and get the necessary testing done., Please
notify the writer when action is complete. 7eséine 273 7-.

we. of 2/7/72. TEST7"/’/ Coi ¥ 23000

. i L Lerrer 4l
SUBPART M - COMPRESSED GAS AND COMPRESSED AIR EQUIPMENT Sev prond dcrrer ylre]

IN COMPLIANCE

ETC 14670
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12.

SUBPART N - MATERIALS HANDLING AND STORAGE

Standard

Par.1910.176(e) Materials Handling. Clearance Limits. "Clearance
signs to warn of clearance limits shall be provided."

Remarks: There are several doors in the PVC area that should
be marked. The PVC Operating Superintendent is requested
to notify the writer when this is done. Powe - Sec LoFor HEST1LEC 3fp/72
Sce Lobfér Fram pT73 tilo)arr,
" Par.1910.176(£) 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."

Remarks: TEL Area - There is no derail on the spur used for
unloading lead. By means of this memorandum, Mr. Bourque
is requested to provide the Resident Manager with cost to
install a derail and advise the writer when and if installed.
S 2502 -Sce MO8 safv. comp/ave s012 4/ 70 % >s0

Par.1910.178(a) (2) "New Powered Industrial Trucks,"

Remarks: Requisitions for new trucks should state that they .

are to be built ip accordance with OSHA standards, S my/Fere
do e MV cheltlIeded 2/00/70 .

Par.1910.178(k) Trucks and Railroad Cars. "(1) The brakes of highway
trucks shall be set and wheel chocks placed under the rear
wheels to prevent the trucks from rolling while they are
boarded with powered industrial trucks. (2) Wheel stops
or other recognized positive protection shall be provided
to prevent railroad cars from moving during loading or
unloading operations.”

Remarks: By means of this memorandum, all superintendents are
requested to adhere to this standard and the standard will

be put in the Safety-fow book.= Do iolal\1a Par. S04 142,

fere 19/0.174 KifG) See my tefber A 170Gee FShCrenson §therr responce. (Rack E4d.0n® 29 Zow mobor
For scss shandzoom,)

Par.1910.178(m) (5) '"When leaving a powered industrial truck unattended,
load engaging means shall be fully lowered, controls shall
be neutralized, power shut off, brakes set, key or connector
plug removed. Wheels shall be blocked if the truck Ms

parked on an incline."
- OSHA  REMOVED AROM S7TD. ERRCY 7 F77

Remarks: Keys are not removed on such trucks in the Baton Rouge
' plant. Other companies have been given OSHA citations
osHR EHANGE for such omissions. By means of this memorandum, section

voids rms managers are requested to arrive at a decision on how to

handle the problem and advise the writer.

Par.1910.178(m) (12) (ii) Powered Industrial Trucks. 'Means shall be prdvided
whereby personnel on-the platform (elevated) can shut
off power to truck," '

ETC 14671 E-02478
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Remarks: : PVC Area has an elevated platform without this shut-

off. The PVC Operating Superintendent is requested to
determine means and cost of such shut-off, discuss with
Resident Manager and advise the writer when and if insta}le%,
Swch St ot el peedod Focarvst & Scccwd iz 13 S/iady) O FAC Froch 27 Ton yols.
Sce Arllor NES e i 68 BIB[1L, Porme g mao3 LetPor SAtwS w/C Gre Ok tosfASecon 4 INon,

Par.1910.179(b) (2) Overhead and Gantry Cranes. 'New and existing equip-
ment. All new overhead and gantry cranes constructed and
installed after August 31, 1971, shall meet the design
specifications of the American National Standard Safety
Code for Overhead and Gantry Cranes, ANSI B30.2.0-1967.
Overhead and gantry cranes constructed before August 31,
1971 should be modified to conform to those design
specifications by February 15, 1972, unless it can be
shown that the crane cannot feasibly or economically be
altered and that the crane substantially complies with
the requirements of this Section.” ‘

Remarks: Requisitions for any new cranes should state that
they are to be built in accordance with OSHA regulations.

The Maintenance Manager is requested to get a copy
of the ANSI standard and make modification determination
regarding existing cranes. Notify the writer of final

dis_pesitior),of t&mis problem, srs LETTEL £ROIT W /-;;:'.,49-’/?."%
e R gt Tl BT SRS W ST o b
s GGerﬁ'eac('azi& Gantry Cranes. '"The rated load of the
crane shall be plainly marked on each side of the crane,

and if the 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."

Par.1910.179(b) (5)

Remarks: Most of the cranes on the plant do not have this
rated load marking. By means of this memorandum, super-
vision responsible are requested to provide the requested

markings and advise the writer when completed. sre #2¢ sik.of3/23/72
wWhIeh Sass markinés will e 207 on 81l méin f; Cranes sh pedr ﬂ/v"f' et e
S/IA5C crdnes , MIEOLETTER LR WRS H/1872 Shevenson LeHer 21M113 Seyy Comphde,

Par.1910.180(b) (2) Crawler, Locomotive and Truck Cranes. '"New and 3sec .o~ sriee
existing equipment. All new crawler, locomotive, and il meelc e,
truck crane constructed and utilized on or after
August 31, 1971 shall meet the design specifications
of the American National Standard Code for Crawler,

Locomotive, and Truck Cranes, ANSI B30.5-1968. Crawler,
locomotive, and truck cranes constructed prior to

August 31, 1971 should be modified to conform to those
design specifications by February 15, 1972, unless it

can be shown that the crane cannot feasibly or economically
be altered and that the crane substantially complies with

the requirements of this Section."

Remarks: Requisitions for any new crawler, locomotive and truck
cranes should state that they are to be built in accordance
with OSHA regulations.

. - ) ’ , i " - é/ér‘;?c. ’/ ’I/B. "_‘:..
VA 74 NN S/hsd— S detfer i Fh Scet o )
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Attachments

14.

The Maintenance Manager is requested to get a copy
of the ANSI standard and make modification determination

regarding existing equipment. Notify the writer of final
disposition of this problem, #o2 cérvincd RHNSI SHds. é-hr ,
Boys we @re sh Commhivnce, Sce #oB 1nfe. 3(vilaTand Wik S, Ledicr il

S G A i

~ 8. A, D'Armond

ETC 14673
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'OCCUPATIONAL SAFETY AND HEALTH STANDARDS
SUBPART G — OCCUPATIONAL HEALTH AND ENVIRONMENTAL CONTROL

(Code of Federal Regulations, Title 29, Chapter XVII, Part 1910)

$Subpert G——Occupationol Health ond
Environmental Control

Sec.

191083 Afr contaminants.

31910.94 Ventilation.

181095 Occupational noise exposure.
1910.86 Jonizing radiation.

181097 Norionizing radiation.

191090 Additional delay in effective date.
1901099 Sources of standards,

1910.100 Standards organizations.

r3 § 1910.93 Air contaminants.

An employee’s exposure to any mate-
rial listed in tadle G-1, G-2, or G-3 of
this section shall be limited in accord-
ance with the requirements of the follow-
ing paragraphs of this section.

ta) Table G-1:"

(1) Materials with names preceded dy
«CrLeiling Values. An employee's ex-
posure to any mateiial in table G-1, the
name of which is preceded by & “C” (e.g.,
C Boron trifiuoride), thall at no time
excecd the celling value given for that
material in the table.

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

(b) Table G-2:

(1) 8-hour time weighted guerages. An
employee's exposure to any material
listed in table G-2, in any 8-hour work
shift of a 40-hour work week, shall not
exceed the B-hour time weighted average
¥mit given for that material in the table.

(2) Acceptadle ceiling concentrations.
An employee's exposure o a material
listed in table G-2 shall not exceed at
any time during an 8-hour shift the ac-
cepiable ceiling concentration limit given
for the material in the table, except for
& time period, and up to a concentration
not excecding the meximum duration
and concentration allowed in the column
under “zcceptable maximum peak above
the acceptable ceiling concentration for
an 8-hour shift”, .

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

(c) Table G-3: An employce's expo-

-sure to any material listed in table G-3,

in any 8-hour work shift of a 40-hour
work week, shall not exceed the 8-hour
time weighted average limit given for
that materjal in the table,

{d) Computation formulae:

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

t=0-1'0+0n1'0+ v oo CaTa

8
where:
E i3 the equivalent expos'ure for the work«
fng shift.

C 1s the concentration during any period
of time T where the concentration remains
constant.

T is the duration in hours of the exposure
at the concentration C.

The value of £ shall not exceed the 8-
hour time weighted average limit in table
G-1, G-2, or G-3 for the materjal
involved.

(11> To illustrate the -formula pre-
scribed in subdivision (i) of this subpara-
graph, note that fsomyl acetate has an
8-hour time weighted average Umit of
100 p.p.m. (table G-1). Assume that an
employce Is subject to the following
exposure:

Two hours exposure at 150 p.p.m.

T'wo hours exposure 2t 75 p.p.m.

Four hour: exposure at S0 p.p.m.

Substituting this information in the
formula, we have

2X 16042 X754+4%50

- 0
Since 81 p.p.m. is less than eic'hto the 8-
hour time weighted average limit, the
exposure s acceptable.
(2) (1) In case of a mixture of air con-
taminants an employer shall compute the
equivalent exposure as follows:

C C Cn
3a-—+—+ e —

Wheze: ’ Lol L

E« s the equivelent exposure for the
mixture.

C s the concentration of a particular con-
taminant,

L is the exposure ‘Umit for that contami-
nant, from tadble G-i, G-2, or G-3.

The value of E. shall not exceed unity
1.

(1) To {llustrate the formula pre-
scribed in subdivision (i) of this sub-
paragraph, consider the following
exposures:

=81 p.p.m.

Actusl con-  Bhour time

Bubstituting in the formula, we have:
Ew= 500+ 454 40

o« emmm— e—— w—

1,000-4200 4200

Bu = 050040225 + 0200

Ba 0925
8ince E. is less than unity (1), the expo-
sure combmation is within acceptabl.
limits.

(e) To achieve compliance with para.
graph (a) through (d) of this section
administrative or engineering controls
must first be determined and imple-
mented whepever feasible. When such
controls are no: feasible to achicve full
compliance, protective equipment or any
other protective measurces shall be used
to keep the exposure of employees to air
contaminants within the lmits pre-
scribed in this section. Any equipment
and technical measure use for this pur-
pose must be approved for cach particu-
lar use by a competent industrial hygien-
ist or other technically qualified person.
Whenever respirators are used, their use
shall comply with §1913.134 of this
chapter.

Tasets Q-1
Bubstance ppm.¢ me I

Acctaldehyde...c.ececenrnnn.. 200 260
Aevticatid ... cieeennieeaen 10 23
Mevtic snhydride, . . s
Acctone........ 3,000 2,400
Acetonitrile, . ae €0
Acetylens dichloride, see

Pichleroethy lrne.....‘ O
Acetylene tetrabromide. 1 34
Aeroledn... oo o1 25
Acry lamldf—smn.... ............ Q3
Acryionitrile ~8kin., 2 45
AMIN=FKIN.. ..o eeiciacccnncreresrenas o
Aly} nlcnhol—ekln 2 ]
Abylenloidde ool iiienl.. 1 3
'C Allylelycidy) ether (AGE). 10 [
Ally) propy ) disultide. . ........ 2 12

-A mm«llunnl see Ethanol-

n-Amy] acetate..

sce-Amy) aceate [ ]
Anlline~Skin.. ... c.cenaiianns 19
Anitidine (0. p-tsomersy~Skin.. . ._....... ['% )
Antiniony and compound:

(as 8h). . feteetanernenneene s
ANTU (ﬂplu mphlm’l

thlonrea).ooeoncoeinirenriocstioiaransana. [ % ]
ArsenicAnd compounds (a3 AS). .. _......... s
APSINe L iaeiiiirsirrrresmens 0.0 Q2
Azinphos-methyl-8kin........ Q2
Batium isotuble campounds) 03
Knmxoqutrom e QUINONE. . L iiieraaeis

NEOY ] POTOUXIe. . e iiear it e ianaae
Benzy) chioride. .. H

Hiphrayl, see l"lphnf;l
lispheno! A, see Digly cidyl

centration weighted
Material of B-hour stcrage n :::' ;16;'.".’::.. : . seetiriesiesesieseiessnanes ii‘ “en
exposure ¢xposure C Noron trifuoride 3 3
it Tromine.......... 51 a?
g %romdo‘tomx‘-s'k‘i)n i g wg. 1 2 !£
Atelono (Table G-1)....... 500 p.p.m. .. 1000 p.p.o. utadiene {1 $butadiene). ... -
2-Bulanone (Table G-1)... 48 ppp"m IR p?\‘:n ”:;"“;:‘m"l-lﬂ‘ Hutyl mer-
Tolueno (Table G-2)....... 4O p.pm.... 20 p.p.m, A o soeneenes angtTTT 0
C°PW19M © 1971 by The Burecu of Notiona! Affoirs, Inc. E-02481 o
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EXHIBIT "A" - Page 2 of 5

- - i -
31:5302 REFERENCE FILE
TABLE O-I—Continued Tasry G-I—Continued Tasre G-J—Continued
Buobstanée p-pm.c mg/ 8ubstancs ppm.e mg /M3 Substance p.pm.e mg./ M
2-Buwry ethanol (Butyl (‘el— Dihydroxybenzene, see Hydrogen selenide. ............. (3]
losolve)—Skia......... - 80 N0 HydroQuInone. . c.cuicnncceriiecaescrtoreronnezsiones Hydroquinone....... 3
Buty] acctate (n-bu . 1% 710 Diisobuty] ketone . 80 290 CJodine....ccueeee- 1
sec-Buty) acetate. - 20 950 Diisopropylamine~8kin....... ] 20 Iron oxide fume..... 10
tert-Buty!l acetal e 20 950 Dimethozymethane, sce Isoamyl scetate...... 528
Butyl aleohol.. . )0 300 Meth¥lal. .o ooceiieevseccomnsoccosersosoccseonzonnas 1soamyl alcohol.... 360
sec-Butyl sleohol . . 150 450 Dimethy) acetamide—8kin 10 38 Isobutyl acetate... 700
tert-Butyl alcohol. .. e 100 300 Dimethylamine. ...coooenvneen 10 18 Jsobuty) alcobol... 300
C Butylamine—8kin........... 15 Dlmuhyhm\nobemme. see Isophorons. . ...... 140
[+ krt-Butyl chromate (as Xylidene. . c..co.niiicustanncctocnonrencassrencans Isopropy) scetste.... 950

CrO)—SKiN. ..o oneeceueinccnnaans [ %] Dlmcthylmlllne(N dlmelhy)- Isoprepy) alcohol.. 980
n-nut{l glrc:dyl ether (BOE).. 0 270 aniline)—Skin....co.ccvean.e. 28 bopropyumlne.. 12
*Butyl mercaplan....cccceececen 10 35 Dimethy Ibtmrne see Xylene......... sessencsessacenen 1sopropylether.. .....coeeno..... 2100
»urbButylwlucne.. ..... 10 0 Dimethyl 1,2-dibromo-2,2-di- Isopropy! glyeldy\ ether (IQER). M0
Calcjutn arsenate. . ....oceemeencceccnvecenes 1 chlotocthy) phosphate, Kelene 0.9
Calclum oude .................... [ Dibrom). . ...iiiiiiiiianns eeeanss conen 3 Lead arsenate (31}
**Camphor......... 2 eeceieean, Dimethyiformamide—Skin 10 0 Lindane—8ki [ ]
Cubgryl (Sevln [ I ) 2.&-Dimethylheptanone, see Lithium hydiid 0.02%
Carbon black......veeeceevemaennreneosnnes s Dlisobutyl ketone. L.P.G. (lig
Carbon dioxide. . 5,000 9, 000 1,1-Dimethylhydrazh 1 B88)eeeeenacancnce 1,800
Carbon monozide. 80 F*3 l)imelhs Iphthalate. .. [ Megnesium oxids fume. 1%
Chlordane—8kin. .. ......... (% 3 Dimethylsulfate—-8kin [ Malathion—Skin. 18
Chlorinated camphene—Skin. ob Dinitrobenzene {all isomers Maleic mhydnde 1
Chlorinated diphenyl oxide.. 08 SKIN. vornnecrenecaorsasocanssonnanes va——- 1. C Manganes [d
*Chicrine...... 3 Dinitro-ocresol—SEin.. . concncrcrearoecenns [ %] Mesityl oﬂd 100
Chlorine dioxi . ol a3 Dinitrotoluene—BEiN. .« c.conviueocieacanan 1 X ) Mounnalhlol. seo Myl
C Chlorine trifluoride. . ol oé Diozane (Diethylene dloxide)— = IOETCADIALL....o.eoiliceniiennitiiientantatanioenas
C Chloroacetaldehyde.......... 1 3 - L S, 100 300 Ilethox} o 15
a-Chlotoacelonhmone Diphenyl. o .coeiieniniiinaen a2 1 2-Mcthoxyethanol, see Metbyl

(phenacylchlonde) ereeas .08 (¥} Diphenylmethane diisocyanate [ TS T LT LT T ey

(see Methylene hisphenyl Methy ‘ceute ................. 200 610

bcnxene) .................... . k1 350 Isocyanate (MDI) . . o riiiiieiiaenennreiaenaes Methy) acetylens (propyne).... 1,000 1,050
o-Chlorobentylidene - Dipropylene glycol methyl Methyl acetylene-pro ene

malononitrile (OCBM)....... @05 04 ether—Skin. 100 600 mixture (MAPP) ....0....... 1, 000 1,800
Chlorobromemethang. . ..ccee.a. 1,05 Dli-see, octyl phlhallu (m.z- Methyl aerylate—-Skin.......... 10 35
a-cmowl lbutadlene see ethylhexyiphthalate) . ....cnveeenne vesren [ ] Methylal (dimethoxymethane).. 1,000 3 100

.......................................... Endtin—Skin........... vesessscnsentes Q] Msthyl alcohol (methano))...... 200 260
Chlorodnphenyl (42 pereent Eplehlorhydrin—Skin. [ 19 Methylamioe 10 12

Chilorine)—Skin. .. ceeeceennonne... veeeen 1 EPN—Skin,.......... (X Methyl amyl alcobol, see
Chlorodipheny! (4 percent 1,2-Epoxypropane, see Methyl {sobutyl earbinol....... ceeenens TIPS .

Chlorine) =SEiN. .oeeeoeenenencereeseanns as Propyleneotide. _....ceonvivavrennnn. Methyl (n-amyl) ketone (2-
l%h\om.!.:-csnxymomne. see 361; Pt}zyil-vropw\. c‘?ﬁ'l?.“}"é‘.‘&ua;: 5 123 ﬁ

S PIChIOENFATIN. e ee e iaeenecnnsnans B < 1 [ Ly PR P ST T T P LRI T [N d
Z-Cr:\‘loro}fnaanol see Ethylene El;;lzggﬂﬂ see Ethylmer- Mem}l uly 1 ketone, se0

b A AT s SESEOT P ST Methe) conosaivem Skin T 12" " 5T Tt

Ct&oroedth) lene, see Hnyl R Ethanalamine. - . 3 [ Methy] celiosolve acetate—Skin 25 120
OFIde. oonreinneriiianssiianes teceessssasesnsnninna 2-Ethozyethanol—Skin......... 200 M40 Methy] chiorofurm.............. 350 1,900
C Chloroform (trichloro- 2-F.thoryethylacetate (Cello- Methyleyelohexane. .. 300 2, 000

methane).......oooioivunnnes ] 240 polve scetate)—Skin. . ........ 100 540 Methyicyclohexanol 100 470
1-Chlore-1-nitropropane. . 0 1 4] Ethylacetate. .. ....... 1, 400 o-Methyicyclohesanone—Skin. . 100 460
Chloropicrin.........cconacaanen ol (%4 Ethyl acrylate—Skin. .. - 1w Mecthyl ethyl kctone (MEK),

Chloroprene (2chloro-1,3 Ethy] alcohol (eshanol). . 1,900 sed 2-Butsnone. ............ eeemenssreseaesnenosaaane

botadiene) —5Kin. oo suneanen 28 % Ethylamine. . vecoiasaerenaes 18 Metbyl formate....... 100 250
Ch N Ethy] sec-army! ketone (5 Methy) fodide—Skin ] 2

m‘r‘nlum, sol. chzromic, methyl-3heptanone). . ...... 25 130 Methyl isobuty! earbinol—Skin. 25 100

chromous salts 8 Cr.....c.c.eeenen eenen as Ethyl benzene. ...... 100 435 Methy] iscbuty! ketone, ses
Betal and insol. salts. . ..coernnieiinnnen. 1 Ethyl bromide. . ....ccverneees 00 850 HOZONe. ... coetnmseiireeeieiieninnaaeeensnanses cene
Coa! tar pitch volatiles (ben- Eth¥i buty) ketone (3 Methy! {socyanate—Skin. 0.0 0.08
sene seluble {raction) anthra- EPLANONe} .. umeeeeenennann 230 C Methyl mercaptan.... 10 20
cene, BaPhpmmnthreno. - Ethy) chloride. 1,000 2,600 Methyl methacryiate. 100 (1)
scridine, chrysene, pyrene...... 0.2 Ethyl ether. .. 400 1,200 Methy] propy!) ketone,
Cobalt, metal fuine and dus [} Ethyl formate. ... 100 300 PENIONONG. ...\ eieiiieiiiocierinececacrionnnanse eee
Coppet fume. . .....non... ot C Ethy] mercaptan. 10 25 C o Mcthyl styren 100 480

Dusts and Mists.. 1 Ethyl silicate. ... 100 830 C Methylens bis B
.Comm dust (raw).. 1 Ethylene chlorohy [ 16 fsocyanate (MDI). ........... oem a3

at. herbfeide......... . 18 Ethylenediamine. . . 10 25 Molybdesnum:

Cresol (all Bomm)-stln & 22 Ethvlene dibromide, see 1,2- Saluble compounds.....c.onceennnrennannns ]
Crotonaldenyde........ 2 (] DibrOMOELNANE. e e eeeeeeranaacacnrceiecniaananaas Insoluble compounds. .....eoevicneeceens. 18
Cumene—Skin, 80 248 Ethylene dichloride, ses 1,2 . Monoinethy) anlline—Skin..... 2 9
Cyanide (as CR)—8kin. . 001l ... ... s DIChIOrOethANe. . . cveeerncroeenceecoacroommncrnaenses C Monomethyl hydrazine—

Cyclohczane. . ....... 200 1,080 € Ethylene glycol dinitrate L L 0.2 0.35
Cyclohesanol.. - 80 200 and/jor Nitroglycerin—Skin_.. 02 1 Morpholine—Skin.. aermenae 20 70
Cy_clohﬂanone . 50 200 Ethylene glycol monomethyl Naphtha (coaltat).....cceunne.. 100 400
Cy_clohume. - 300 1,018 ether acetate, sce Methyl Naphthalene............... 10 )
Cyclopentadicne. 78 200 0ell0S01 ¥ BLELAte. oo ovaererracccacnarorecrirronnnian Nickel cubon { TR, 0 003 0. 007
D 10 Ethylene imine—Skin [ Y] 1 -

DT=5kin..... Ethylene ozide......... 50 90 1
DDVP, sce Dichlory Ethylidine chioride, see I, Qs
Decaborsne~Skin. DichloroethBne. ... cuveeenmriieasicscaronnonnarens 1
Demeton®-—8kin. N-Ethylmorpholine— [ 20
Diacetonc aleohol ( FerbarD. .. ooennn- 15 s

4-methy !-2~gentanone). renees %0 240 Ferrovanadium 1 itrobenzene—Skin...... $
1,2-diaminoct ane. see Fluoride (as ¥)... 28 Nitrochlorobenzene—8Xin....cceeenven... 1
Dh“u lenedlamine. .. .coceecuennen. veserne semeennsann Fluorine....... (3 0.2 fitroetbane...... 100 3o
bt wmethane.. e 02 04 Fluorotrichlorom 000 5, 600 Nitrogen dioxid ] L4

rl:o .......... al 0.1 Forinic acid...... ] 9 Nitrogen trifluors 10 -
gl uty Xphthalate ceeemcnerereranansssanens ] Furfural—8kin. .. . 3 20 Nitroglycerin—Skin 02 2
gvﬁmorobomme- s 300 Furfuryl aleohol........coveenns &0 200 Nitromethane...... 100 25
{chiosobenzene.. .. . 7 450 G[ycldol (2 3-Epoxy-1- 1-Nitropropane. .. 28 90

ichlorodifluoromethane....... 1,000 4,95 BropANOl) eei e erenacrareees 4 1% 2-Nitropropane........... - 25 90
13-Dichioro-S &-dimethy] _ oD ent manceibyi ether, 668 Nitrotoluene—Skin............. 3 2
N % ’anto T 0.2 z tROTYeNANOY .. vnccercccncintovncnsacanmrcsacian Nitrotrichloromethane, see
N Dl:mg::::??:ﬁe- - % ’lg Quthien, ® sce Arinphos- Chloroplerin. .....vveeeeeeeniemceniriceieeeaaae

e e Sk, ® 5 Bm,myx._....:.. ...................................... Ocuthloron-pmhtlene—mn 2 ug'l
Dichioroinethune, ste H epucmar:'st'fn. +8

Methylencchlofide. . ... oeeeeseeencrceneanenaanns Heptane (n-heptant) 0.002
T)I'c);l(]a;?l?‘ononluo:omct'!‘mne.. - 1,000 4,200 Hesachloroethane—5k I 1

‘ chloro-1-nitroethane.... 10 LY MHexachlorcnaphthalene~Skin.............. 0.2 Tygen difiucrid TANRR
4,2-Dichlurapropane, sce Yiezane (n-hum) ............. 800 1,800 o:grfc- d' nw’d N &;
D}’mm tenedichloride. oo euein it 2-Heganone.......coouneerencenn- 100 410 POIRQUAL—BKIN . - oomnosoenensenemsmons 08

chloroteirafluoroethane 7,000 Hexone \mhyl isobutyl Petrole dlmlhm (oapths).. 800 2,000
B\chlmvo& {(PLVP)-8k 1 KOLONe) onnneacnnnnen 100 410 PrODANe. . .....o....... 000 1 $00
Bl ski R L A s I
Diethylamino ethanol -Skin. .. 10 [ H;dr:e':‘\!brmtn{‘d‘e.. N ; 15‘ 3 pounds. s a0l
Diethylethoer, sce Ethylether. o .......vaeeenn....... . C Hydrogen chloride. ... ' 7
Difluoredibromomethane. ... 100 860 Hydrogen eysnide—6kin . 10 11
C Diglycidy) ether (DGE). .... Qs 28 Hydrogen peroxide (0%). . .... ] L4 See footnotes at end of table.
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TasLE G;-I—(.fonunued ’

TasLr: G~]—Continged

Tastr G-1—Continucd

Sobstance ppam.e mg M Balxfanes ppane  SxDh KLh faice Pr.m.s  ma M
1.1,2-Trichloroethane—Skin 10 T Trichloronsphthalene—Skin................ s
.05 Parsthlon=—BK{fl..ueeeereecrererroennacesnce (SR 1,2,3-Trichloropropsne.......... 80 300
3 Pentsborane......... 0.0 l.l,z—'rnchlo:o 1,2,2-trifuoro-
0.5 Pentachloronspbthalene—8kin. . ol OtDaNe.....ccvvencennanans eeee 1,000 7, 600
050 Pentachlorapheaol—SKif...cumceeeeeenennns 0.8 Triethylamine.....c.ccoeenunnee 23 100
lg. 1 ']’Pent‘ne ,,,,,,,,,,, . 1,000 2,950 Triflucromonobromonmethane... 1,000 6. 300
2-Pentanone....cccieevcaranen. . X0 700
000 Perchloromethyl taercaptan.... 01 0.8 ztbmnlmphenol ses Pleric
1 Perchbloryl flucride....... ceeans 3 B8 | T Fe T PR ceeecmnenen
| O e LA SO 5 -
ortde.. benylens diamnine~—8iin._...... reeceorun .0 . 3¢ etsvessomnrtiicnrestencane resesee
f:ﬁ%ﬁmﬁe ........ 2 benyl cther (vapor)...... veune 1 H Trinitrotoluene—Skin. L8
Eystox, 26 Demeton ®....cccecareencvrorsonscreancecns Phenyl ether-biphenyl [ 3]
10 MIELUro (VAPOr) . ceeruevanann . 1 4 3
8 phenylethylene, sa0 Styrens 100 860
02 Pheny] :lyrldylelher (PGE). 10 ] 6.08
01 Phenylhydrazine—SXin. . ...... ] © 028
a2 ’husdrm (Mevinphos ® )—
............. a0s a1 a3
C Terphen i 1 9 ’hosune (carbonyl chioride)... & ; & : v umm i Siyrene o a:
, 1 2-Tetr: ©-2 uor& ......... orlde. o R L L e
“ ’ T“h .................. v <170 :gawgorlc acldﬁ.. ........ vm——enee soennee 1 X ;’g;&’g& cdc mXéFii&iii&ii' 500 130
2-difl rus oW)...... comncons » JOO ACTFIOMIMUG. ccvvevnnciecancenacncans
i ’n"'".ffff‘.‘?f‘.’f‘..._.f?fﬁ. 0 4 ephorus beatach pooooel Vinyl toluene it e,
3, la&T:tnohlwoethxne-S!ln ceersene 1 03
Tetrachlorocthylene, see Per- 3 s
ehlorotthylent. .covveeonnen 13 25
Tetrachloromethane, see Carbon esonnen ol 1
tetrschloride Zine chloride fume. 1
Tetnchloionlphth&.ene-Sﬂn e ecsecccs al Zincorlde [UMP. .. cveevecvennnenn ereamcsnne S
Tetraethyl lead (as Pb)—Skin........veeee 0.075 0.002 Zireonlum compounds (88 Z1)...ueseeenass . 3
Tetrahydrofuran. ..o ..coo.eee. 00 590 Propargyi alcobol—SEIm. . oiil ™" i
Te!rameth)l lead (a8 Pb)— . N B-Propy) 8cetatermnnn. s © cessessacone
------------------------------- o8 Propyi alcohol.. 20 80
Teuunethyl suecinonitrile— -Propyl Ditrateee. . eee... 28 110
-------------------------- as : F;ropy{ene :uc‘hlaﬂg:.‘ caeee 1; ug
itromethans. ........c... 1 ropylene {mine—Skin.........
Tasanivoeiiars propylene oxide T 0 *1970 Additon.
Tetry) (2.4 6-trinitrophenyl- Propyue, ses Melhylscetylene
methyinltramine)—Skin............ nee .8 Pyretbrum f o Parts of vepor or gas per million parts of contaw!-
Thalllum (soluble com- Pyriding N 18 nated sir by volume at 25° C. and 763 mm. 1{g pressure.
nd:)— 130 Y Uy y ISR g.l %u,,w,,,_._‘. o4 m:tApr.;roxlmue milligrams of particulste per cuble
..................................... . er of sir
'l‘ln (Inorgm\c empds, except B},)o)‘?,ms{,n”tu” L (No footnote “c” Is used to avoid confusion with
..................... RN 2 dusts, a3 ot ceiling value notations.)
'ﬂn (orxanlc EMPAS).c.enciientionnoanas . 0.1 Soluble salls. ... 0.00! 4 An stmospheric concentration of not more th
C Toluene-2.¢-diisacyanate. Y] 0.14  Ronnol 10 sn
oToluldIne—-Skin...’ ........... /] Roteuone (cam::.rc‘.al)-.... 5 0.02 p.p.m., or personsl protection may be necessary
Toxspbene, see Chlorinsted Selenium cormpounds (a3 $8) . cuuenn.n.. 032 to avoid hesdache.
CAMPHENN. . venannrenacens recesensecnas eosmone an . .Broiltaae:‘t:::‘ g;:;x:’gt:orlde l% 4 ¢ As samapled by method that does not collect vapor,
?}f}‘f.“?,’,‘cg“’:‘f‘o‘e’:‘;“:;g """""""""" & Trichloromnetbane, ses Chioro- #¥or control of genersl room air, blologic monitoring
Metbyl chloroform...cueeeennnn. reesmecamancnnomsan form....ceceee seassecces [ Y veocvessnmcntanse s sasantis] for personnel control.
Tastz Q-2
Accoptable mazimum peak above
$-hour time Acceptable the scceptable ceiling concentra-
Matertal welghted celling tion for sn S-hour shift.
average A tration
Concentrstion Marimum
duration
S Bennens (Z31A-1969) . . ocneeneiioaeeens.n 10p. 25 p.p.m. . 0P.P.M........ I0minutes.
: Beryllium and beryllium epmpounds 3 ug. SN Spg. PN . ...... 25 pg.N. ....... 30 minutes.

(231.29-197

0).
Cadmjum fume (237.5-1970)...

C
Cadmiurn dust (Z37.5-1970)..
Carbon disulfide (2.37.3-1968) .. Do.
. Carbon tetrachloride (237.17-19 * $minutes in
. sny 4 hours.
Ethylene d1bromide (Z37.31-1950)... . Wppm........ 0p.pm........ 0p.pm........ §minutes.
Elhylene dichloride (232.21-1969).......... 80 ppm........ 100 P.p.Meceveee 200P.PM.cyeces § mmu;;s In
. sny 3 hours.
l‘onnaldeh de (237 16-1967). ....... PR 3 p.p.m. ........ (Y -X-X. V. m P.pM. ....... 30 minutes,

‘Hydr uorlde (Z37.25-1969). .
Fluotl e :s dust (237.25-1909) -
- Lesd and its inorganic compounds (Z37.11- o 2 mg M

* 1959).
)hthy)l chloride (Z37.18-1969).c..eucenen.-. 10 p.pm..... 200p.p.M....... .. 30ppm...... 8 mlnuate; fn
any 3 hours.
Methylens Chloride (232.3-1969)........... S0 p.pam..... 1,000p.pm....... 2,000p.p.m..... § mlnuzl.;s tn
an
Organo (alkyl) mercury (237&1909) ¥ % houns.
Btyrene (Z37.15-1969) . cecnnennacnnnns S ] mlnu,!ehs in
an ours.
Trichloroethylens (Z37.19-1967).. ...... do. go. 300 p.pm....... s mu{u ;ﬁo in
an urs.
Tetrachloroethylens (Z37.22-1987)......... U S do. . smxzu;;s in
* any ours.
Toluens (Z37.12-1967).....cccrmnecerncen .- 200p.pA..... 300 p.D.M...ccu... SOOP.D.I....... 10minutes.
Hydrogen sulfide (237.2-1968)....cuvcveerrcocoscnnns ceceres 20ppam...... vees 0P.p........ 10 m{nu‘;u ones
on no
ﬁ.bzr messur-
- ::clu:pown E-02483
urs.
Ty C237.8-1971) . e ececrononnrennss [R lmx.mm | SO, coemmssmnns
Chromz scid and chromates (237.7-1971) ... ..200. veeeudo?
. ETC 1467¢
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REFERENCE FILE

Tantz O4-—Minni. Dusrs

8ubstancs Mppcte  Mg/M?
Allca: -
Crystalline:
uarts (respirable)......... 20t Wmg/Min
%S10p+8 %8012
Quarts (total ust).....coeveueavencenne 30mg/N3
%8:08+2
Cristobalite: Use }4 the
value calculated from the
eount or mass lorm for
usriz.
'l‘adymue: Use 34 the value
ealculated trom the lor-
A mu'l'ae brlr?d d‘lﬂgutunl
morphous, Includi
dhtgm:ceous earth ceeinncnee 2 Omg/M?
. 98104
Silicates (less than 1% cry»-
oe silics): %
Mica 2
2
2
Portland cement .. 50
b Gust resparapic Traciion »
ust {respirable
Jons tBen 8% 5i08) .. cceevocrsoocmoenans z.mww
For nore than §% 8I0y. ..o ceeceeacneaaee.  WmMgAR
) %5105+2
Inert or Nuisanes Dust:
Resplrablo {raction

Total dust. c..crenmecenncen ’

Notz: Conversion factors—
mppclX3s.3=miilion particles per cubic meter
= particics per c.c.

*Millions of particles per cubic loot of sir, based on
fmpinger samples counted by light-field technics,

tThe percentage of crystaline milica In the formula
fs the smount determined from air-borne samples, ex-
eept in those instances in which other methods have been
shown to be spplicable.

I As determined by the membrane fiiter method at
430X 1phase contrast ruapnificarion.

= Both concentratico and percent gnartz for the appli-

:lon of this Umil are to be determined (rom the (raction
~assing 8 size-selector with the lollowing characteristics:

Aerodynamic diameter Percent passing
- {unit dcasity spherc) selector
| I 0
5 {]
8 [ ]
80 3
0w [

The measurements under this note sefer to the use of
an AEC tnstrument. If the respirable fraction of coal
dust is determined with 8 M RE the firure corresponding
1o that of 2.4 Mg/M in the table for coal dust is 4.5 .\lg/'.\l,

[36 FR 23207 effective Decmeber 7,
1971}

5.1910.933 Asbestos dust.

(a) The 8-hour time-weighted aver-
age airborne concentration of asbestos
dust to which employees are exposed
shall not exceed 5 fibers per milliliter
greater than § microns in length, as de-
termined by the
method at 400—450x magnification (4
millimeter objective) phase contrast
{llumination. Concentrations above §
fibers per milliliter but, not to exceed 10
fibers per milliliter, may be permittad
up to & total of 15 minutes in an hour for
up to 5 hours in an 3-hour day.

(b) Engineering methods, such as but

v limited to, enclosure, vacuum sweep-
«g, &nd local exhaust ventilation, shall

membrance filter

be used to mect the exposure limits pre-
scribed in paragraph (a) of this section.
Where such engineering methods are not
feasible, or do not otherwise reduce the
concentrations below those prescribed in
paragraph (a) of this section, respira-
tory protective devices shall be provided
and used in accordance with paragraph
(¢) of this section,

(c)(1) () When the limits of ex-
posure to asbestos dust prescribed in
paragraph (a) of this section are ex-
ceeded and when engineering controls
required by paragraph (b) of this section
are not feasible or do not otherwise re-
duce the concentration of asbestos dust
below those prescribed in paragraph (a)
of this section, the employer shall re-
quire the use of respiratory protective de-
vices. The selection of respiratory
protective devices shall be limited to
those specified in' the remaining sub-
paragraphs of this paragraph (c).

(1) The employer shall require that
each employee test his respiratory pro-
tective device before each use in order
to insure a proper fit according to the
manufacturer's instructions. The em-
ployer shall further provide for effective
training or supervision of employees in
‘the testing of respiratory protective de-
vices for fit before their use.

(2) For an atmosphere containing not
more than 25 fibers per milliliter greater
than 5 microns in length over an 8-hour
average, or more than 50 fibers per millj-
liter over any period of 15 minutes, a
reusable or single-use filter type respira-
tor, operating with negative pressure
during the inhalation phase of breathing,
approved by the U.S. Bureau of Mines
under the provisions of 30 CFR Part 14
(Bureau of Mines Schedule 21B), or a
valveless respirator providing equivalent
protection, shall be used.

(3) For an atmosphere containing not
more than 250 fibers per millilter greater
than 5 microns in length over an 8-hour
average, or more than 500 fibers per
milliliter over any period of 15 minutes,
8 powered filter positive pressure res-
pirator approved by the U.S. Bureau of
Mines under the provisions of 30 CFR
Part 14 (Bureau of Mines Schedule 21B)
shall be used.

(4) For an atmosphere containing
more than 250 fibcrs per milliliter
greater than 5 microns in length over
an 8-hour average a type C positive pres-
sure supplied-air respirator approved by
the U.S. Bureau of Mines under the pro-
visions of 30 CFR Part 12 (Bureau of
Mines Schedule 19B) shall be used.

(5) The employer shall establish a
respirator program in accordance with
the requirements of American National
Standard Practice for Respiratory Pro-
tection 288.2—1969.

(6) The respirators provided each em-
ployee shall be properly Inspected,
cleaned, repaired and stored.

(d) (1) When an employer has em--

ployees who are exposed to asbestos dust
excceding the limits prescribed in para-
graph (a) of this section and the ex-
posure results from the operations de-
scribed in the remaining subparagraphs
of this paragraph (d), the employer shall

Occupational Safety & Heolth Reporter

comply with the reguirements of these
subparagraphs relating to the operations
involved. The requirements of this para-
graph are in addition to those prescribed
in paragraph (b) of this section.

(2) All hand- or power-operated tools
which produce asbestos dust such as, but
not limited to, saws, scorers, abrasive
wheels, and drills shall be provided with
local exhaust ventilation and dust col-
lectors in accordance with the American
National Standard Fundamentals Gov-
erning the Design and Operation of Local
Exhaust Systems; ANSI 29.2—1971.

(3) Employees exposed to the spraying
of asbestos or the demolition of pipes,
structures, or equipment covered or in-
sulated with asbestos shall be provided
with respiratory protective devices in
accordance with paragraph (c)(4) of
this section.

(e) Asbestos cement, mortar, coatings,
grout, and plaster shall be mixed in
closed bags or other containers.

(f) Asbestos waste and scrap shall be
collected and disposed of in sealed bags
or other containers.

(g) All cleanup of asbestos dust and
blowing shall be performed by vacuum
cleaners. No dry sweeping shall be per-
{formed. .

§1910.94 Ventilation.

{8) Abrasive Dblasting—(1) Defini-
tions applicable to this paragraph.—(1)
Abrasive. “A solid substance used in an
abrasive blasting operation.

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

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

(iv) Blast 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 cabdinet. An enclosure
where the operator stands outside and
operates the blasting nozzle through an
opening or openings in the enclosure,

(vi) Clean air. Air of such purity that
it will net cause harm or discomfort to an
individual {f it is inhaled for extended
periods of time.

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

(viil) Exhaust ventilation system. X
system for removing contaminated air
from a space, comprising two or more
of the following elements (a) enclosure
or hood, tb) duct work, (¢) dust collect-
ing cquipment. (d) exhauster, and. (e)

discharge, stack. .

ETC 14677

E~02484
8



L.

OCCUPATIONAL HEALTH

- EXHIBIT "A" - Page S5 of 5

S-16
31:5304a

{x) Particulate-filter respirator. An
alr purifying respirator, commonly re-
ferred to as a dust or a fume respirator,
which removes most of the dus.: or fume
from the air passing through the device.

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

(xi) Rotary blast cleaning table. An
enclosure where the pieces to be cieaned
are positioned on a rotating table anud are
passed automatically through a series of
blast sprays. .

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

(2) Dust hazards from abrasive blast-
ing. (1) Abrasives and the surface
coatings on the materials blasted are
shattered and pulverized during blasting
operations and the dust formed will con-
tain particles of respirable size. The com-
position and toxicity of the dust from

these sources shall be considered in mak-
" ing an evaluation.of the potential health

hazards.

(1) The concentration of respirable
dust or fume in the breathing zone of
the abrasive-blasting operator or any
other worker shall be kept below the
levels specified in § 1910.93.

{iii) Organic abrasives which are com-
bustible shall be used only in automatic
systems. Where flammable or explosive
dust mixtures may be present, the con-
struction of the equipment, including the
exhaust system and all electric wiring
shall conform to the requirements of
American National Standard Installation
of Blower and Exhaust Systems for Dust,
Stock, and Vapor-Removal or Conveying,
233.1-1961 (NFPA 91-1961), and Amer-
ican National Standard National Elee-
trical Code, C1-1968 (NFPA 70-1968).
The blast nozzle shall be bonded and
grounded to prevent the buildup of static
charges. Where flammable or explosive
dust mixtures may be present, the abra-
sive blasting enclosure, the ducts, and the
dust collector shall be constructed with
loose panels or explosion venting areas,
located on sides away from any occupied
area, to provide for pressure relief in case
of explosion, following the principles set
forth in the National Fire Protection
Association Explosion Venting - Guide,
NFPA 68-1954. ’

(3) Blast-cleaning enclosures. )
Blast-cleaning enclosures shall be ex-
haust ventilated in such a way that a
continuous inward fiow.of air will be
maintained at all openings in the en-
closure, during the blasting operation.

(a) All air inlets and access openings
shall be bafiled or so arranged that by the

combination of inward air flow and baf-
fling the escape of abrasive or dust par-
ticules into an adjacent work area will
be minimized and visible spurts of dust
will not be observed.

(b) The rate of exhaust shall be suf- -
ficient to provide prompt clearance of the
dust-laden air within the enclosure after
the cessation of blasting.

(c) Before the enclosure is opened, the
blast shall be turned off and the exhaust
system shall be run for a sufficient period
of time to remove the dusty air within
the enclosure.

(a) Safety glass protected by screen-
ing shall be used in observation windows,
whire hard deep-cutting abrasives are
used.

(e) Slit abrasive-resistant baffies shall
be installed in multiple sets at all small
access openings where dust might escape,
and shall be inspected regularly and re-
placed when needed.

(1) Doors shall be flanged and tight
when closed.

(2) Doors on blast-cleaning rooms
shall be operable from both inside and
outside, except that where there is a
small operator access door, the large
work access door may be closed or opened
from the outside only.
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hood or enclosures that are connected to
exhaust systems.

(ii) Such exhaust systems shall be op-
erated continuously whenever such
operations are carried on, and be capable
of preventing contaminants from enter-

. ing the breathing zone.

(3) Hood and brunch pipe require-
ments. (}) 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 breathing zone.

(ii) Grinding wheels on floor stands,
pedestals, benches, and special-purpose
grinding meachines and abrasive cutting-
off wheels shall have not less than the
minimum exhaust volumes shown in
Table G4 with 8 recommended mini-
mum duct velocity of 4,500 feet per
minute in the branch and 3,500 feet per
minute in the main. The entry losses
from all hoods except the vertical-
spindle disc grinder hood, shall equal 0.65
velocity pressure for a straight takeofl
and 0.45 velocity pressure for a tapered
takeofl. The entry loss for the vertical-
spindle disc grinder hood is shown in
figure G-1 (following § 1910.94(b)),

Tamiy G-1—QGRINDING AND ABRASIVE CUTIING-OFP
WnEELS

Wheel . Minfmum

Wheel dinmeter (uchies) width exhaust
inchus) valunie
(fecty/min.)

[15 p 211
2 390
Over 1610 3 500
Owcr 191023, - 4 610
Qeer 24030, 5 &0
Over 300 3. cuunnonnnennn [ 1,200

For any wheel wider than wheel diame-
ters shown in Table G-—4, increase the
exhaust volume by the ratio of the new
width to the width shown,
Exsmple:

If whee! width=414 inches, then

-‘—;—5- X 610=686 (rounded to €90).

{jii) Scratch-brush wheels and all
buffing 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.

Tastx _G-b-—Bvrnxc aXD POLISRING WUEELS

Wheel Minimum

Wheel diameier width exhaust
(inches) {inches) vaolwne
: (fectd/min.)

Too.. 2 300
Overd to 1. ] 800
Over 1610 19 4 e10
Orcr 101024, ] 740
Ovece 241030 [ 3,040
Ot B0 30.eernvnnonn PO .8 1,200

(iv) Grinding wheels or discs for hori-
wontal single-spindle disc grinders shall
se hooded to collect the dust or dirt gen-
erated by the grinding operation and the
hoods shall be connected to branch pipes
having exhaust volumes as shown in
Table G-6.

TasLE G-6—HORIZONTAL SINGLE-EPINDLE Disc
GRINDER

Ezhaust volume

Dise dlaméter (incl;es) : - {fL. J/m_!n.;zo

Up to 12...c...

Over 12 t0 19..... cemscaveccrcnane 890
Over 19 t0 30..... evcaneneacacanmes 610
Over 30 to 36 . 880

(v) Grinding wheels or discs for hoﬂ-
zontal double-spindle dise grinders shall
have a hood -enclosing the grinding
chamber and the hood shall bk connected
1o one or more branch pipss having ex-
haust volumes as shown in Table G-1.

Tasrz G-T—HORIZONTAL DQUBLE-SPINDLE

Disc GriNDER

Ezhaust volume

Disc diametar (Inches) : (ft. 3/min.)
Up to 19 610
Over 19 t0 28.....a. (LT S, -- 880
Over 25 to 30 - 1,300
Over 30 to 53 : 1,770
Over 63 to 72 6, 880

v1) Grinding wheels or discs for ver-
tical single-spindle disc grinders shall be
encircled with hoods to remove the 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.

TaBLE G-8~VEaTICAL SPTNDLE DiSC GRINDER

One-half or reore Disc not

Disc diameter  of disc covered covercd
(inclies)

Num- Eshaust Num- Esxhaust

bert  foolsmin, ber! foot¥min,
Upto20........ - 1 500 2 780
Over 20i0 3n,.. 2 )0 2 1,480
Over 1o A3, .. k4 1,770 4 3§, 530
Over 53to 2. .. 2 3,140 s 6,010

+ 1 Number of exhaust outlets around periphery of hoed,
or eqqual distribution provided Ly olher means.

(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.

TaBLE G-9—GRINDING AND POLISHING RELTS
Ezhaust volume

Belts width (inches): (ft.4/min.)
UP 10 Jemevecrnccrcvaccecacncacaa 220
Over 3 10 §5... 300
.Over b to 7. - . 300
Over 7t0 9 - -~ 500
Over 9 to 11 - y 610
Over 11 to 13..l...... cemeconconns 740

(viil) Cradles and swing-!ramc grind-
ers. Where cradles are used for handling
the parts to be ground, polished, or buffed,
requiring large partial enclosures to
house the complete operation, & mini-
muwn average air velocity of 150 feet per
minutes shall be maintained over the
entire opening of the enclosure. Swing-
frame grinders shall also be exhausted in
the same manner as provided for cradles.
(Sec fig. G-2)

(ix) Where the work is outside tne
hood, air volumes must be increased as
shown in American Standard Funda-
mentals Governing the Design and Op-
eration of Local Exhaust Systems, Z9.2-
1960 (section 4, exhaust hoods).

(4) Erhaust systems. (1) Exhaust sys-
tems for grinding, polishing, and bufling
operations should be designed in accord-
ance with American Standard Funda-

Occupotional Sofety & Heolth Reporter

mentals Governing ~the Design and
Operation -of Local Exhaust Systems
392-1960

-.(li) Exhaust systems tor grmdmz. bol-
IShing. and buffing opzrations shall be
tested in the manner described in Amer-
jcan Standard Fundamentals Governing
the Design and Operation of Local Ex-
haust Systems, 29.2-1960. -

(1i1) All exhaust systems shall be pro-
vided with suitable dust collectors.

(5) Hood and enclosure design. (1) ()

It is the dual function of grinding and
abrasive cutting-off wheel hoods to pro-
tect the operator from the hazards of
bursting wheels as well as to provide.
means for the removal of dust and di
generated. All hoods shall be not less in
structural strength than specified In the
American National Standard Cod¢ for
the Use, Care, and Protection of Abraslve
Wheels, B7.1-1870.
* (b) Due to the variety of work and
4ypes of grinding machines employed, it
is necessary t0 develop hoods adaptable
to the particular machine in’ question,
and such hoods shall be located as close
as possible to the operation.

(ii) Exhaust hoods for floor stands,
pedestals, and bench grinders shall be
designed in accordance with figure G-2.
The adjustable tongue shown in the fig-
ure shall be kept in working order and
shall be adjusted within one-fourth inch
of the wheel periphery at all times.

(§ii) Swing-frame grinders shall be
provided with exhaust booths as indi-
cated in figurc G-3.

(iv) Portable grinding operations,
whenever the nature of tite worsk permits,
shal] be conducted within a partial en-
closure. The opening in the enclosure
shall be no larger than is actually re-
quired in the operation and an average
face air velotity of not less than 200 feet
per minute shall be maintained.

(v) Hoods for polishing and buffing
and scratch-brush wheels shall be con-
structed to conform as closely to figure
G-+ as the nature -of the work will
permit.

(vl) Cradle grindmg and polishing
operatlions shall be performed within a
partial enclosure similar to figure G-5.
The operator shall be positioned outside
the working face of the opening of the
enclosure. The face opening of the en-
closure should not be any greater in
area than that actually required for the
performance of the operation and the
average air velocity into the working
face of the enclosure shall not be less
than 150 feet per minute.

(vii) Hoods - for horizontal sinvle-
spindie disc grinders shall be constructed
w conform as closely as possible to the
hood shown in figure G-6. It is essential
that there be a space between the back
of the wheel and the hood, and a space
around the periphery of the wheel of at
least 1 inch in order to permit the suction
to act around the wheel periphery. The
opening on the side of thexlisc shall be
no larger than is required for the grind-
ing operation, but must never be less
than twice the area of the branch outlet.

(viii) Horizonta] ‘dowble-spindle disc
grinders-.shall Aave .a:hood encircling
the vheels and grinting chamber similar
to that illusttated:in figure G-7. Ihe
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spray booth and supply or exhaust d&uct
connected to it

(i1) Unobstructed walkways shaill not
be less than 6% feet high and shafll be
maintained clear of obstruction firom
any work location in the booth #o0 a
Ybooth exit cr open booth front. In bowoths
where the open front is the only exit,
‘such exits shall be not less than I feet
wide. In booths having multiple exits,
such exits shall not be less than 2 feet
wide, provided that the maximum: dis-
tance from the work location to the exit
is 25 feet or less. Where booth exits are
provided with doors, such doors shall
open outward from the booth.

(iii) Baffles, distribution plates, and
dry-type overspray collectors shall con-
form to the requirements of § 1910.107

(b) (4) and (5). (See sections 304 and.

805 of the Standard for Spray Finishing
Using Flammable and Combustible Mate-
rials, NFPA No. 33-1969.)

(a) Overspray filters shall be installed
and maintained in accordance with the
requirements of §1910.107(bY(5), (see
section 305 of the Standard for Spray
Finishing Using Flammable and Com-
bustible Materials, NFPA No. 33-1969),
and shall only be in a location easily ac-
cessible for inspection, cleaning, or
replacement.

(b) Where effective means, independ-
ent of the overspray filters are installed
which will result in design air distribu-
tion across the booth cross section, it is
permissible to operate the booth without
the filters in place.

(iv) (@) For wet or water-wash spray
booths, the water-chamber enclosure,
within which intimate contact of con-
taminated air and cleaning water or
other cleaning medium is maintained, if
made of steel, shall be 18 gage or heavier
and adecquately protected against
corrosion.

(d) Chambers may include scrubber
.gpray nozzles, headers, troughs, or other
devices. Chambers shall be provided with
adequate means for creating and main-
taining scrubbing action for removal of
particulate matter from the exhaust air
stream.

(v) Collecting tanks shall be of welded
steel construction or other suitable non-
combustible material. If pits are used as
collecting tanks, they shall be concrete,
masonry, or other matecrial "having
similar properties.

(a) Tanks shall be provided with weirs,
skimmer plates, or screens to prevent
sludge and floating paint from entering
the pump suction box. Means for auto-
matically maintaining the proper water
level shall also be provided. IP'resh water
inlets shall not be submerged. They shall
terminate at least one pipe diameter
above the safety overflow level of the
tank. .

(b) Tanks shall be so constructed as to
discourage accumulation of hazardous
deposits.

(v1) Pump manifolds, risers, and head-
ers shall be adequately sized to insure
sufficient water flow to provide efficient
operation of the water chamber.

(4) Design and construction of spray
rooms. ({) Spray rooms, including floors,
shall be constructed of masonry, concrete,
or other noncombustible material.

(i) Spray rooms shall have noncom-
bustible fire doors and shutters. i

(iil) Spray rooms shall be adequately
ventilated so that the atmosphere in the
breathing zone of the operator shall be
maintained in accordance with the re-
quirements of subparagraph (6)(ii) of
this paragraph.

(iv) Spray rooms used for production
'spray-finishing operations shall conform
to the requirements for spray booths.

# (5) Ventilation. (i) Ventilation shall

be provided in accordance with provi-
sions of §1910.107(d) (see .chapter 5 of
the Standard for Spray Finishing Using
Flammable or Combustible Materials,
NFPA No. 33-1969), and in accordance
with the following:

(a) Where a fan plenum is used to
equalize or control the distribution of
exhaust air movement through the booth,
it shall be of sufficient strength or rigidity
to withstand the differential air pressure
or other superficially imposed loads for
which the equipmient is designed and also
to facilitate cleaning, Construction spzci-
fications shall be at least equivalent to
those of subdivision (iii) of this sub-
paragraph.

(b) All fan ratings shall be in accord-
ance with Air Moving and Conditioning
Association Standard Test Code for Test-
ing Air Moving Devices, Bulletin 210,
April 1962.

(if) Inlet or supply ductwork used to
transport makeup air to spray booths
or surrounding areas shall be constructed
of noncombustible materials.

(a) If negative pressure exists within
inlet ductwork, all seams and joints shall
be sealed if there is & possibility of infil-
tration of harmful quantities 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.

(¢) Inlet ductwork shall be adequately
supported throughout its length to sus-
tain at least its own weight plus any
negative pressure which is exerted upon
it under normal operating conditions.

(ii1) Exhaust shall be so constructed as
to provide structural strength and sta-
bility at lJeast equivalent t{o sheet stee}
of not less than the following thickness:

DIAMETER OR GREATER DIMENSION

(U.S.

gauge)
Up to 8 inches inclusive ccocaeoooo. No. 24
Over 8 inches 10 18 inches inclusive.. No. 22
Over 18 inches to 30 inches inclusive. No, 20
Over 30 Inches. . caecvcccmcncccaaean No. 18

Copyright © 1971 by The Bureau of National Affairs, Inc.

t

(a) Exhaust ductwork shall be ade-
quately supported throughout its length
to sustain its weight plus any normal
accumulation in interior during normat
operating conditions and any negative
pressure exerted upon it.

(b) Exhaust ductwork shall be sized
in accordance with good desigh 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 deteils and explanation
concerning elements of design.

(¢) Longitudinal joints in sheet steel
ductwork shall be either lock-seamed,
riveted, or welded. For other than steel
construction, equivalent securing of
joints shall be provided.

(d) 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. i

(e) Inspection or clean-out doors shall
be provided for every 9 to 12 feet of run-
ning length for ducts up to 12 inches in
diameter, but the distance between clean-
out doors may be greater for larger pipes.
(See 8.3.21 of American National Stand-
ard Z29.1-1960.) A clean-out door or doors
shall be provided for servicing the fan,
and where necessary, & drain shall be
provided.

() 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 o

f .
combustion. A

X«6) Velocity and air flow requirements. <*
(i) Exrept where a spray booth has an

quate 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 G-10 for the operating con-
ditions specified. An adequate air
replacement system is one which intro-

duces replacement afr upstream or above
the object being sprayed and is' 5o de-
signed that the velocity of air in the
booth cross section is not less than that
specified in Table G-10 when measured
upstream or above the object being
sprayed.

E-02492
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TaBLE G-10—MINIMUM MAINYATNED Viioanes Into 8raay Boorns drop across them becomes excessive or
: Aleflow velocities, Lo whenever the air flow through the face
ting conditions for objects completely inside booth Crossdraft, f-p.m. — of the booth falls below that specified
Opering con ! Py Desien Range in Table G-10.
(iv) (a) Means of heating make-up
tic and automatic airless operation contained in booth Negligible......... 50larze booth. ...  50- 75 : -
Eﬁiﬂ?&?o:;::uo:.u OmATie alriess ope N 100 small bootir .. 35-128 8ir to any spray booth or room, before
Alr-operated guns, manual or aulomstic. ..o e oeiii .. UptoX.......... llgl:!g‘neumpﬁ--- ‘glgg or at the time spraying is normally per-
: Tl ene 25-15 s :
, 1 OMBUC oo Uptolmo, ........ 150 large booth. ... 125173 jormed, shall be provided in all places
Alroperated guns, manusl or atgmatle P ’ mal 1%0-250 where the outdoor temperature may be

200 small booth . ..

OTEN: I : .
Nu) Attention is invited to the fact that the effcctiveness of the spray booth is dependent upon the relationship of

the depth of the beoth to its height and width,

(2) Crossdrafts can be eliminated through proper design and such design should be sought. Crossdrufts in excess of

100 tpm (feet per minute) should not be permitted.

-(3) Excessive air pressures result in loss of both effiviency and materiul waste in addition Lo creating a hacklash that

may carry oserspray and fumes into adjacent work areas.

(4) Booths should be designed with velocities shown In the column headed “Pesign.” Iowever, hooths operating
with velocities shown in the column headed “Range™ are in compliance with thls standard.

# (i) In addition to the requirements in
subdivision (1) 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 thc lower explo-
sive limits of the most common solvents used

Dilution volume required per gallon of solvent=

Using toluene as the solvent.

{1) LEL of toluene from Table G-11, col-
umn 2, Is 1.4 percent.

(2) Cubic fecet of vapor per gallon from
Table G-11, column 1, is 30.4 cubic feet per

lon. hd

(3) Dilution volume required= -

4 (100-1.4) 304

=8,564 cubic feet.

1.4
{4) To convert to cubic feet per minute of
required ventilation, multiply the dilution
volume required per gallon of solvent by the
number of gallons of solvent evaporated per
minute.

Tasre G-11—LowEr EXPLOSITE LisiT or Somk
CoxxnoNty USED SOLVENTS

Lower

Cubicfeet of explosive

Bolvent vapor per limit
gallon of in percent
liquid at 70° F by volume

of airgt 70° F
Column 1 Column
Acelone. ..., ceree 3

Amy) Acetate (so). ..

BRutyl Aectate (
Butyl Aleohol (n).
Butyl Cellosolve. ...
Cellosalve........conaun...

Cyclohexanone. .....
1,1 Dichlorocthylene
1.2 Dichlorocthylene
Ethyl Acelate.......
Ethyl Aleohol. .............
Ethyl Lactate .
Methyt Acetate,
Methy! Aleohol.
Methy! Cellosnl
Methy) Ethyl Ketone, _ ...
Methyl n-Prapyi Ketone. ..
Nuaphtha (VM&AP) (7¢°
Naphtha)................
Naphtha (100° Flash)
Safety Solvent—Stod-

P RN D e e e o 19 00
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dard Solvent............. 2.2 1.1
Propy! Acctate (n).. 7.2 2.0
Poapyl Acelate (iso).. 28.0 1.8
Prapyl Alcohol (n). . 408 21
Propy| Alcohol (is0) 4.0 2.0
Toluene, ... ..... 30.4 1.4
Turpentine 2.8 os
Xylene (o) %4 1.0

AT 1 Y,

R EFLECTInE 245he — Seo

in spray finishing, see Table G-11. Column
1 gives the number of cubic feet of vapor per
gallon of solvent and column 2 gives the
lower explosive limit (LEL) in percentage by
yolume of air. Note that the quantity of sol-
vent will be diminished by the quantity of
so0lids and nonflamimables contained in the
finish.

To determine the volume of air in cubic
feet necessary to dilute the vapor from 1 gal-
lon of solvent to 25 percent of the lower
explosive 1imit, apply the following formula:

4 (100-LEL) (cubic feet of vapor per gallon)

LEL

(il (@) 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 (see 30
CFR Part 11) or specified in ANSI
288.2-1969 for the material being
sprayed should be used by the operator.

(b) Where downdraft booths ure pro-
vided with doors, such doors shall be
closed when spray painting.

(1) Make-up air. (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 open at all times when the booth
or room is in use for spraying. The
velocity of air through such doors, damp-
ers, or louvers shall not exceed 200 feet
per minuté. If the fan characteristics
are such that the required air flow
through the booth will be provided,
higher velocities through the doors,
dampers, or louvers may be used.

(ii}) (@) Where the air supply to a
spray booth or room is filtered, the fan
static pressure shall be calculated on the
assumption that the filters are dirty
to the extent that they require cleaning
or replacement,

(b) The rating of filters shall be
governed by test data supplied by the
manufacturer of the filter. A pressure
gage shall be installed to show the pres-
sure drop across the filters. This gage
shall be marked to show the pressure
drop 2t which the filters require clean-
ing or replacement. Filters shall be re-

placed or cleaned whenever the pressure

Occupotional Sofety & Heolth Reparter

s Bug. 2’7/,

expected to remain below 55° F. for
appreciable periods of time during the
operation of the booth except where
edequate and safe means of radiant
heating for all operating personnel
affected is provided. The replacement
air during the heatinlg 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 of
ANSI Z29.2-1960.

(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 of the
building are maintained at not less than
65° F. when the exhaust system is in
operation or the general heating system
supplemented by other sources of heat
may be employed to meet this require-
ment.

(¢) No means of heating make-up air
shall be located in a spray booth.

(d) Where make-up air is heated by

coal or oil, the products of combustion

shall not be allowed to mix with the
make-up air, and the products of com-
bustion shall be conducted outside the
building through a flue terminating at
& point renote from all points where
make-up gir enters the building.

(e) Where make-up air is heated by

gas, and the products of combustion are _

not mixed with the make-up air but are
conducted through an independent flue
to a point outside the building remote
from all points where make-up air en-
ters the building, it is not necessary to
comply with (/) of this subdivision.

(/) Where make-up air to any manu-
ally operated spray booth or room is
heated by gas and the products of com-
bustion are allowed to mix with the
supply air, the following precautions’
must be taken: _

(1) The gas must have a distinctive
and strong enough odor to warn work-
ment in a spray booth or room of its
presence if in an unburned state in the
make-up air,

(2) The maximum rate of gas supply
to the make-up air heater burners must
not exceed that which would yield in
excess of 200 p.p.m. (parts per million)
of carbon monoxide or 2,000 p.p.m. of
total combustible gases in the mixture
if the unburned gas upon the occurrence
of flame failure were mixed with all
of the make-up air supplied.

(3) A fan must be provided to deliver
the mixture of heated air and products

20
E-02493
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prevention signs and tugs.

(a) Scope. (1) These specifications ap-
ply to the design, application, and use of
signs or symbols (as included in para-

graphs (¢) through (e) of this section)

) {'S 1910.145 .Speciﬁcxtlions for .uecidcnl
l

intended to indicate and, insofar as pos-
! sible, to define specific hazards of a na-
! ture such that failure to designate them
" may lead to accidental injury to workers

|

N
4
H

| or the public, or both, or to property

‘1 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.

42) All new signs and replacements of
old signs on or after August 31, 1971,
i1shall be in accordance with t.hese
| specifications.

+ (b) Definitions. As used in this secuon
| the word “sign” refers to a surface on
: which letters or other markings appear,

' prepared for the warning of, or safety

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.

‘{c) Classification of signs accordmg to

e  —— o+

should be used cnly 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.

(i) All employces shall be instmcted
that danger signs indicate - immediate
danger and that special precautions are
necessary.

(2) Caution signs. (i) Caution signs
shall be used only to warn against po-
tential hazards or to caution against un-
safe practices. )

(iiY Al employees shall be instructed
" that caution signs indicate a possible
i hazard against which proper precaution
should be taken.

(3) Sajety instruction signs. Safety m-
struction signs shall be used where there
is & nced for general instructions and
suggestions relative to safety measures.

(d) Sign desion and colors—(1) De-
sign features. The colors, proportions,
and location of the identification panels
on each sign shall be in accordance with
this paragraph. All signs shall be fur-
nished with rounded or blunt corners
and shall be free from sharp edres,
burrs, splinters, or other sharp projec-
tions. The ends or heads of bolts or
other fastening devices shall be located
in such a way that they do not constitute
& hazard. When conditions warrant the
- use of a sign size not covered in the

Jollowing tables, the ratio of the depth
of the identifying panel (Danger, Cau-
! tion, ete.) to the width of the sign ghall
ba as established in Tables J-1 to J-4.

(2) Danger sipns. (1) The colors red,
black, and white shall be those of opaque

k)
{
|
'
dirs, Ine. 43
!

| instructions of, industrial workers or

use—(1) Danger signs. (i) Danger signs .

i —

> - ———

. .
e e — .

ETC 14687
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glossy samples as speciﬁed in Table 1
of Fundamenta] Specification of Safety
~olors for CIE Standard Source *C",

REO
BLACK

(i1) Standard Proportions shall be as
indicated in Table J-1, and format shall
be as in Fig.J-1,

TARLE J-1=-STANDARD PROPORTIONS FOR DANGER BIGNS

8ign size. inches  Black rectangulac Red oval, flexches Word danger, Mazimum space
Height Width nel, inches Ilcight Width height tuches avuilabie for sign
elght Width wording, inches
BOBRIZONTAL PATTERN 4
1510 o 253 84 B By
10x 14 434 x 13 4% x 135§ 2ie 44 x 1334
M1 gﬁxw 2% 314 %4 3 2 1934
- Y. X204 ¥4 x 2234 - 1 2% 152 ]
TPRIGHT PATTERN
10z7 4z 64 g x 57 1 H )
14x10 3&2:., 2§28, l;é: :‘2:@2
205 14 44 x L (1233 1V 'l?il Hx 1M
AN 6y5 1034 {17 2% 0 x 194
(3) Radiation warning signs. ) size consistent with the size of the equip-

Standard color of the background shall
be yellow; the panel, reddish purple
with yellow letters; the symbol, reddish
purple; any letters used against the
yellow background shall be black. The
colors shall be those of opaque glossy
samples 2s specified in Table 1 of Amer-
‘can National Standard, Z253.1-1967.

I RAD[A]rl-—U—r\.nL-—‘REbDISH PURPLE

attached.

Ol YELLOW
fal | ————REDDISH PURPLE
BLACK LETTERS
- = RAD!
Fig.J-2 R EENTLI’!SALODﬁSC

Radistion Warniog Sign

(1) The standard symbol shall be as
in Figure J-3. Method of dimensioning, : >
design, and orientation of the standard o>

ment or material or area to which it

]
symbol (one blade pointed downward 'ER SR
and centered on the vertical axis) shall :
be executed as illustrated. The symbol Fig. J-3

shall be prominently displayed, and of a Standard Radiation Symbol

’-
-t
.
-

Occupotional Sofety & Health Reporter

(11} Format shall be as in Figure J-2.
8ign proportions shall be-the same as
those for danger signs in Table J-1.

(4) Caution signs. (1) Standard color
of the background shall be yellow; and
the panel, black with yellow letters. Any
letters used against the yellow back-
ground shall be black. The colors shall be
those of opaque glossy samples as speci-
fied in Table 1 of American National
Standard Z53.1-1967.

(i) Standard proportions shall be as
indicated In Table J-2, and format shall
be as in Figure J-4.

Tastt J-3—8TANDARD PROPORTIONS SOR
CavnoN SioNs

Maximum
Sign size Black Word Spacs availe
inches  rectangular  *Caution” sble for
heicht rnsl. inches height of sign wording
width eight width letter, bslow panel
inches fuchos height
. : width
HORUONTAL PATTERN
7zx10 = 1 Wz o
10x 14 34 x 132 2& 8ys 2 1%
Ux X Pzl 2;5 9 x19)
2528 M 227 M Wz
UPRIGHT PATTERY
103 7 Wx 1 7 x &y
e M A 13 oix o)
20z I x 1333 2 1545 x IR
830 E %% B3 ¥ 378 U x1Y

(5) Ezit sipns. Exit signs shall be in
accordance with § 1910.37(q).

(6) Safety instruction signs. (1)
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 those of opaque
glossy samples as specified in Table 1
of American Nationa! Standard, Z53.1-
19617, '

(1i) Standard proportions shall be as
indicated in Table J-3, and format shall

be as in Figure J-§.
.):' zf‘ i
| Y .
BV ‘ E-02495
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" (Nomg: The words *Thisk" aad “Be Careful,” givem Bere, are enly Rustratk

Orher werdings may be weed.) ’
n‘O J '5
Safety Instruection Signa
. _TaBLZ J-3-8STAXDARD PROPORTIONS POR SAFETY INSTRUCTION SiGNS
. Mazximum Mazimum
Clgn slte, Green Word P:\ Bign size, Green Word Word space
inches, rectangular *“Think' avatiable for {iiches panel, *Be” “Careful” avallable for
hdghl ganel inches, height of :icn nordmf height, inches, height of  height of  sign wording
width beight, width Jetters, low pane width helght, letiers, etiers,  below panel,
inches lnches height, width inches inchies lnclm hqght.
width
7x30 234z B¢ 1% 3‘4:9“ 7210 335 x Bi g Fis 5z 0§
oz M4 3! 31323 piH S22 13 10z )14 4‘5 13" 124 She 4z 13’-,
14520 333 194§ mg (13 l‘ﬁ‘ Ux20 6 xivg 2 34 €119,
2§ 14 x 273§ 3l Miex 2733 03238 05327 38 42, L PSS 1 H

(i) Standard proportions shall be as
indicated in Table J—4, and format shall
be as in Figure J-6.

(7) Directional signs. (1) Standard
color of the background shall be white;
and the panel, black with white direc-
tional symbol. Any letters used against
the white background shall be black.
The colors shall be those of opaque
glossy samples as specified in Table 1
of American National Standard 253 1-

BLACK ey e e WHITE

‘

Fig. J-6

1967, Directional Signs
Table J-4 ~Standurd Proportions for Dircvtional Signs
Bign llxe Black White arrow, hiches Mashoum gpxice
fuch rectangnlar - - for sign
belght wldlll rantl, inclies Ovenall Arrow head  Arrow shaft Arrow il wording below
hrefght width lengih Iicight width buight heipht width manel bieight
[ BT ] 34 x 134 12 B2 g 4 B XY N 318,
%z 051 1o, 183 3¢ 5 444 14 e, ¥ 1 1,
12 X% 6 x I Mty Slg x 85 2 306 LR i
B oz 18 x 3%, ri L H 2 83373 61 x 38

chinery nor is it intended to replace
required lighting or marking of slow-
moving vehicles. Neither the color film
pattern and its dimensions nor the back-
ing shall be altered to permit use of
advertising or other markings. The ma-~
terial, location, mounting, etc., of the
emblem shall be in accordance with the
American Society of Agricultural Engi-
neers Emblem for Identifying Slow-
Moving Vehicles, ASAE R276, 1967, or
ASAE S276.2 (ANSI B114.1-1971).

(8) In-Plant trafiic signs. Regulatory
and control signs required for the safe
movement of vehicles and pedestrians
on thoroughfares on plant property shall
conform to the standards established in
Amerjcan National Standard Manual on
Uniform Traflicc Control Decvices for
Streets and Highways, D6.1-1961,

(9) Injormational signs. Blue shall be
the standard color for informational
signs. It may be used as the background
color for the complete sign or as a panel

at the top of such types of “Notice” signs,

which have a white background. The | ?:{.:::.1.
colors shall be those of opaque glossy border
samples as specified in Table 1 of Amer- Fl '
fcan National Standard 253.1-1967. yehow- arange

triongle
%

(10) Slow-moving vehicle embdlem.
This emblem (see fig. J-T7) consists of &
fluorescent yellow-orange triangle with a '
dark red reflective border. The yellow- (]
orange fluorescene triangle is a highly
visible color for daylight exposure.

(11) Symbols. Symbols used on signs
shall follow recognized practices, such
as in Figure J-8. For radioactive ma-
terials, see symbol in Figure J-3.

POISON:

ELECTRICITY: <

Fig- 3-8
Symbols Used on Signs

(e) Sign wordings—(1) Examples of
wordings. The lists in subparagraphs (3)
through (7) of this paragraph are in-
tended to serve as a guide for choosing
the correct sign design for the message
to be displayed.

(2) Nature of wording. The wording
of any sign should be easily read and
concise. The sign should contain suffi-
cient information to .be easily under-
stood. The wording should make a posi-
tive, rather than negative suggestion and
should be accurate in fact.

(3) Danger signs.

Danger—Eeep Off, Electric Current.

Danger—No Smoking, Matches, or Open
Lights.

Danger--Men Working Above.

Danger—Not Room Enough Here to Clear
Men on Cars,

Danger—Keep Away.

Danger—NMen in Boiler.

Danger—Insufiicient Clearance.

Danger—2,300 Volts.

Dnanger-—Keep Out.

Danger—Crane Overhead.

Danger—Kecp Off.

(4) Biological hazard signs. The bio-
logical hazard warning shall be used to
signify the actual or potential presence
of a biohazard and to identify equip-
ment, containers, rooms, materials, ex-
perimental animals, or combinations
thereof, which contain, or are contami-

The reficctive border defines the shape €0° .
of the fluorescent color in daylight nated with, viable l?azardous.ag'euts. For
and creates & hollow red triangle in \ \ the purpose of this subparagraph the
the path of motor vehicle headlights ] \ term “biological hazard,” or “biohazard,”
at nlight. 1‘:"I‘hii ﬁemblemf is mtgndegh :17 i 12%: 1 I shall include only those infcctious agents
& unique jdentification for, and it i6 " risk or potentia
be used only on. vehicles which by ' ' i presenting a potential risk to the
design move slowly (25 mp.h. or less) NOTE: Al dimentsions are ia jnches, nell-bemg of man. The biohazard sym-
on the public roads. The emblem is Fig. 3-7 bol'shall be designed and proportioned as
not a clearance marker for wide ma- Slow-Moving Vehicle Emblem fllustrated in figure J-9.
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Fig. J-9
Symbol for Biological Hazard

The symbol design shall be a fluorescent
oranze or orange-red color. Background
coler is optional as long as there is sufll-
cieat contrast for the symbol to be clearly
drfined. Appropriate wording may be
vsed in assoclation with the symbol to
indicate the nature or identity of the
wszard, name of individual responsible
Jor its control, precautionary informa-
tion, etc., but never should this informas
tion be superimposed on the symbol.
(5) Caution signs.

Caution—Do Not operate, Men Working on
Repairs.

Cautlon-—Hands Off Switch, Men Working on
Line.

Cauuon——Wormng on Machines,
Start.

Caution——Goggles Must Be Worn When
Operating This Machine.

Caution-~This Door Must Be Kept Closed.

Caution—Electric Trucks, Go Slow.

Caution—This Space Must Be Kept Clear at
All Times.

Cautlon—Stop Machinery to Clean. Oil, or
Repair,

Caution—Keep Alsles Clear,

Caution-~Operators of This Machine Shall
Wear Snug Fitting Clothing—No Gloves,

Caution—Close Clearance.

Caution—Watch Your Step.

Caution—Electric Fence.

Do Not

(8) Safety instruction signs.

Report All Injurles to the First-Aid Room
at Once.

Wsalk—Don't Run.

Report All Injuries No Matter How Slight.

Think, If Safe Go Ahead.

BMake Your Work Place Safe Before Starting
the Job.

Report All Unsafe Conditions to Your Fore-
man,

Help Keep This Plant Safe and Clean,
{7 Directional signs,

This Way Out (below arrow panel).

1nis Way (inside arrow) Qut (below arrow
panel).

Fire Exit (below arrow pancl).

Fire (iluside arrow) Extinguisher (below
arrow panel),

To the (inside arrow) Fire Escape (below

srrow panel).

To the (inside arrow) First Ald (below arrow
panel).

Manway {below arrow panel).

This Way to (inside arrow) First-Aid Room
(below arrow panel).

(8) Informationel signs.

No Trespassing Under Pennalty of the Law.
‘This Elevator Is for Freight Only, Not for

Passengers.

No Admittance Except to Employees on Duty.
No Admittance. .

No Admittance, Apply at Office.

No Trespassing.

Men.

Women.

‘For Employees Only

Office.

Note: When sign wordings such as thoee
listed in this section are contemplated, care
should be taken to be sure that they are suit-
able for the particular location at which the
sign 1s to be placed and that wording meets
the requirements of the intended purpose.
When there is a reasonable aoubt, & sign of
& standard design should be used.

(1) Accident prevention tags—(1)
Scope and purpose. (i) The tags are a
temporary means of warning all con-
cermmed of a hazardous condition, defec-
tive equipment, radiation hazards, etc.
The tags are not to be considered as a
complete warning method, but should
be used until a positive means can be
employed to eliminate the hazard; for
example, a “Do Not Start" tag on power
equipment shall be used for a few mo-
ments or a very short time until the
switch in the system can be locked out; a
“Defective Equipment” tag shall be
placed on a damaged ladder and immedi-
ate arrangements made fo:r the ladder to
be taken out of service and sent to the
repair shop.

(1i) The purpose of this paragraph is
to establish a set of specifications for
tags based on experience and previous

o N\

/O

use. The tags are to be used in industry,
mercantile establishments, or wherever
such tags can be utilized to help pre-
vent accidental injury to personnel or
damage to property, or both.

(2) Definitions. The word “tag” as
used in this paragraph refers to a sur-
face (usually card, paper, pasteboard,
or some temporary or nonpermanent ma-
terial) on which letters or markings, or
both, appear. These letters or markings,
or both, are for warning (cautioning) or

- safety instruction of employees who may

be exposed to hazards. They are to be

aflixed to the device in question by string,

wire, or adhesive.

(3) Do not start tags. (1) The stand-
ard background color for Do Not Start
tags shall be red. (See Fig. J-10.)

(1i) Letters shall be white or grey or
etched, provided that a long lasting and
sharp contrast results.

(1ii) Do Not Star tags shall be placed
in a conspicuous location or shall be

Placed in such a manner that they effec- -

tively block the starting mechanism
which would cause hazardous conditions
should the equipment be energized.

(4) Danger tags. (i) Danger tags
should be used only where an immediate
hazard exists. There should be no varia-
tion in the type of design of tags posted
‘or hung to warn of specific dangers. (See
Fig.J-11,)

(11> All employees should be instructed
that Danger tags indicate immediate
danger and that special precautions are
necessary.

(5) Caution tags.
should be used only to warn against po-
tential hazards or to caution against
unsafe practices. (See Fig. J-12.)

(if) All employees should be instructed
that Caution tags indicate a possible
hazard against which proper precautions

should be taken,

DO NOT CAUTION

START
White jag While tag Yellow tog
white leiters on white letters on yellow letters ona
red squore red ovol with g block background

black square
Fig. J-10 Fig.3-11 Fig. J-12
Do Not Start Tag - Danger Tag Caution Tag

(6) Out of order tags. Out of Order
tags should be used only for the specific
purpose of indicating that. a piece of
equipment, machinery, ete., is out of
order and to attempt to use it might
present a hazard. (See Fig. J-13.)

. Occupotionol Safety & Heolth Reporter

(7) Radiation tags. (1) The standard
background for Radiation tags shall be
yellow;. the panel shall be reddish pur-
ple. Any letters used against the yellow
background shall be black. The colors
shall be those of opaque glossy samples as

E-02497 46
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specified in Table 1, Fundamental Spcci-
fication of Safety Colors for CIE Stand-
ard Source “C"” American National
Standard Safety Color Code for Marking
Physical Hazards and the Identification
of Certain Equipment, Z53.1-1967.

(il) The method of dimension, design.
and orientation of the standard symbol
(one blade pointed downward and cen-
tered on the vertical axis) shall be exe-
cuted as illustrated in Figure J-14. The
symbol shall be prominently displayed
and of a size consistent with the size
of the equipment or area in which it is
to be used.

(8) Biological hazard tags. (1) The
standard background color for the Bio-

(O

O )

lozical Hazard symbol {s optional as long
as there is sufficient contrast for the
symbol to be clearly defined. The symbol
design (sec Fig. J-15) shall be a fluores-
cent orange or orange-red color.

(il) The biological Hazard tag shall be
used to signify the actual or potential
presence of a biohazard, to identify
equipment, containers, rooms, materials,
experimental animals, or combinations
thereof, which contain or are contami-
nated with viable hazardous agents. .

(ilii) For the purpose of this subpar-
agraph the term “biological lhazard”
shall include only those infectious agents
presenting a risk or potential risk to the

well-being of man.

BIOHAZARD

s

‘RADIA
OoUT OF R TION
ORDER j t
White tog Yellow tag

white letters on
block background

yellow letters in
reddish - purple panel
(Added wording in block

White tag
black letters on

Huorescent -orange
background and

on yellow background) symbol
Fig. 3-13 Fig. 3-14 Fig. 3-15
Out of Order Tag Radiation Tag Biological Hazard Tag
§ 1910.147 Sources of standards. 1910.142 _..... ANSI Z4.4-1968, Minimum

The standards in this Subpart J are
derived from the following sources:

Source

ANSI Z4.1-1068. Minimum
Requirements for San-
itation in Places of Em-
ployment.

Bec.
1910.141

Copyright € 1971 by The Bureau of Notionol Affoirs, Inc.

Requirements for San-
itation in Temporary
Labor Camps.

ANSI 24.3-1970. Minimnum
requirements for Non-
water Carriage. Disposal
Bystems.

ANSI Z53.1-1867, Safety
Oolor Code for Marking
Physical Hazards.

1910243 ...

1910.144 .. ...

1910.145
(8)=(¢) -.. ANSI Z35.1-1969. Speclfi-
cations for Accldent Pre-
wvention Signs, and ANSI
B114.1-1971, Slow-Mov-
ing Vehicle Identifica.
tion Emblem.

ANSI Z35.2-1968, Specli.
cations for Accident
Prevention Tags.

§ 19]0.148 Standards organizations.

Standard and specifications of the fol-
lowing organizations have been re!er-
enced in this Subpart J:

American National szandards Institute, 1430
Brosdway, New York, NY 10018.

National Association of Plumbing and Mech-
anical Officials, 5032 Alhambra Avenue, Los
Angeles, CA 90032.

1910.145(1) -..

American Society of Agricultural Engineers,

2950 Niles Road, Post Office Box 220, Bt.
Joseph, MI 49085.

§ 1910.149 Effective dates.

(a) The provisions of this Bubpart J
shall become effective on August 27, 1971,
except as provided in the remaining
paragraphs of this section.

(b) The following provisions shall be-
come effective on February 15, 1972:
$1910.142 (b) (3), (b) (5), (b) (7) (a) (8), (!).

(). (1) (1), and (1) (2).

(¢) Notwithstanding anything in
paragraph (a), (b), or (d) of this sec-
tion, any provision in any other section
of this subpart which contains in ftself
& specific efTective date or time limitation
shall become eflective on such date or
shall apply in accordance with such
limitation.

(d) Notwithstanding anything in
paragraph (a) of this section, il any
standard in 41 CFR Part 50-204, other
than a national consensus standard
incorporated ‘by reference in 50-204.3
(a) (1), is or becomes applicable at any
time to any employment and place of
employment, by virtue of the Walsh-
Healey Public Contracts Act, or the Serv-
ice Contract Act of 1965, or the National
Foundation on Arts and Humanities Act
of 1965, any corresponding established
Federal standard in this Subpart J which
is derived from 41 CFR Part 50-204 shal
also become effective, and shall be ap-
plicable to such employment and place
of employment, on the same date.
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