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The basic tewt of this tocument contains the draft technical standard
approved by the Joint Review Comnmittee of the NIOSH/OSHA Standards
Completien Program and the supporting documentation for the substance
STODDARD SOLVENT.

The SCP draft technical standards are recommendations to the Department of
Labox for its consideration in rulemaking and have no legal status until
final *rules have been promulgated by that agen¢y. This draft standard is.

provided for your information only.

The References and Sources, Respirator Tahle'boqumentation and Use/ExXposurs

and Control BDocumentation are the working documents used by the various SCP

working groups during the development of the draft technical standard and
serve as the technical foundation for the standaxd. The classification for
each substance and the regulatoxy statements were derived following a
decision logic¢ estahlished for the various sections of the standard.
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DEFINITIONS

PERMISSIBLE EXPOSURE -~ TPermissible Exrposure" means inhalation of
stoddard sclvent in coneentrations not in excess of 500 parts per
million (ppm) (2,950 milligrams per cubic meter, mgrcu.m.) averaged

over an eight hour wexrk shift, as stated in se¢tion 1910.93, Table
G-T.

ACTION LEVEL - "Ection Tevel™ means one half (1,2) of the
pexmissible exposure for stoddard solvsnt.

Stoddaxd Solwvent: means a petroleum product with a £flash point

range of 38.7-60C (102 to 140F); a boiling range of 150 +fo 200 ¢

(302 +to 392F); anad an aromatic hydrocarbon content of approrimately

15 percent by weight. _

Def: ACGIH Doc. of TLV's € Kirk Othmer Encycl. of Chem. Tech.
Vol. 7, 2nd. Edition, 1669.

EMPLOYEER IHFORMATIOH ~ Each employer uho has a workplace in which

stoddaxd solvent is present shall:

(13

(22

(e)
1)

{(2)

(3)

STANDARD AVAILABILITY - Keep a copy of this section with its
appendices A, B and C, at the workplace. This material shall ke
made readily available to affected empleyees; and

PRESENCE OF STODDARD SOLVERT - Inform affected employees of the
guantity; location, and manner of wuse or storage of stoddatrd
solvent. '

EXPOSURE MEASUREMENT

INITIAL DETERMINATION - Each employer who has a place of employment
in whlch stoddard sclvent is released into the woxrkplace air shall,
determine if any employee may be exposed to airborne concentrations
of stoddard solvent at or ahove the action level. The determination
shall be made ea¢h time there is a change in production, process, or
control measurses which could result dn an dncrease in dirborne

concentrations of stoddard scolvent. A written determination shall

be made and it shall contain at least the following information:

i Any 1niormatlon, ohservations, 6r calculations which would
1ndlcate employee exposure to stoddard solvent;

Cii)d Any measurements of sirborme concentrations of stoddard solvent
taken;

(iii) Any eumployee complaints of symptoms which may be attributable
to exposure to steddard solvent; and _

(iv) Date of determination, work bheing performed at the time,

' location within wozk site, name, and soc¢ial security number

of ea¢h employee considered.

INITIAL EXPOSURE MEASUREMENT - Tf the employar determines that any

employee may be exposed to airborne concentratlons of 'stoddnxd

sclvent at or above the aé¢tion leval, the exposure of the emploves

believed to have the greatest exposure shall be measured. The

"EHEpOSUYe measurement shall he representative of the nagimum eifposure

of the emplovee,
IDENTIFICATION OF EXPOSED EMPLOYEES — IF the ERpOSUre measurement
taken under paragraph (¢)(2) of this section reveals employvee
exposure to aizborne concentrations of stoddard solvent at or above
the action Yevel, the employver shall:
(i) Identify all employees who may he exposed at ox above

the ac¢tion level; and
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Cii? Measure the exposure of the employees so identified.
EXPOSURE ABOVE THE. RCTIOH BEVEL - If an ewployvee eéexposure
measuremeht reveals that an employee 1s exposed to airbhorne

concentraﬁlons of stod&ard solvent at or ahove the action level, but
not above the permissible e¥posure, the exposure ©of that employae

shall be measured at least every twé months.

EXPOSURE ABOVE THE PERMISSTBLE EXPOSURE - If an employee exposure

measurement reveals ‘that an employee is .exposed *o airborne

concentrations of stoddard solvent above the permissible exposure,
the employer shall:

(i Inform the employee of the e¥posure as required hy para-—
graph (NY(1) of this section; and
(i1) Measure the exposure of the employee at least monthly; and

{(iii) Institute control measures as regquired by varagraph (E} of
this section.

TERMINATION OF EXPOSURE MEASUREMENT - If two ¢onsecutive employee

exposure measurements taken at least one week apart reveal that the
enployee 1is exposed to airborne concentrations of stoddard solvent
below the aetion level, the employer may terminate measurement Zfor
the employee. TFor purposes of this subparagraph, use of respirators
shall not constitute reduction of employee exposure below the action
level.

METHODS OF MEASUREMENT - An employee's exposure shall be obtained by

any combination of lony term or shért texm samples which represents the
employee's actual exposure averasged over an eight hour work shift

a

(e)
(1)

(Appendix B (iv)). The method of measurement shall have an accuracy, +o
confidence leveél of 95%, of not less than that given in Table 1 helow.
‘Tablea 3
Concentration Raequired Roguracy
Above permissihle exposure Plus or Minus 25%
At or helow permissible exposure
and ahove the action level Plis or Mihus 35%
At or below the action level Plus o6r Minus 50%
Methods of Compliance
Engineexing conixols - No employee shall be eunposed to Stoddard
solvent above the yermissible limit as defined in pazragraph <(al)(1)
of this section. Engineering anft work practice controls shall he

used to reduce exposure to Stoddard soivent +to at or beldw +the

permissible exposure. '

(i) When mechanical ventilation is ‘used to ¢ontrol exposure,
measurements which demenstrate system efficiency (fox
exampla: air velocity, stafic preéssure, or air volumei shall
be made at least evexy three menths. HMeasurements of system
efficiency shall also be made within five work davs of any
change in production, process or control which wmight =xesult
in a reduction in control.

11i) Where a fan 4is Jlocated in duct work and where Stoddarxd
solvent is present in concentrations greater than 2000 pem,
one fourth of +the lowexr flammable limit, the fan rotating
element shall consist of, or be lined with, non-sparking
material, There shall be sufficient clearance between the
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fan rotating element and the fan c¢asing so as to prevent
contact.

In the design of open surface tank ventilation Ffor the
purposes of sedtion 1210.94 (4d), operations invelving

Stoddard solvent shall be classified as -3 at 70 F.

Respirators
(i}

(ii)

(iidi)d

{iv}

Compliance with the permissible exposure may not be achieved

by the use of respiratoxrs exycept:
a. Du;ing the time period necessary %o install engineering
controls; ok

b. In. work situations in which eéngineering controls are
technically not feasible; ox '

e, In woxrk situatiens in which feasible engineering and
work practice controls are insufficient *o reduce

employees exposurs to at oxr below the permissible
egposure. Where technivally £feasible engineering and
work practice contrels are not sufficient to redice
exposure to at or below permissible exposure, they shall
be used to reduce enposure to the louwest level feasible;
cx

a4, For operations not exceeding 40 hours per year; ox

e. In émergencies,

Réspirators shall be jointly approved by the mining enforce-—

ment and safety administration (formexrly Bureau of Mineés) and

by the HNational Institute for Occupational Safety and Health

under the provisions of 30 CFR Part 11.

Employers shall seled¢t and provide the appropriate respiratox
from Table 2 and shall ensure that the enployee uses the
respirater provided.

Employers shall institute a respixatory protection program in

accordance with sections 1810.7134(bh), (d), (e€), and (£).
TARLE 2. RESPIRRTORY PROTECTIOH FOR STODDRRD SOLVENT

Vapo¥ Concentration

EFgqusal to or less

than 1000 ppmn

Equal to or less
than 5000 ppm

Greaterx than 5000 ppm
or eScape and entry

A chemical catridge respirator

with a full facepiece and an oxganic
vapor cartridgel(s).

A gas nas¥ with a chin-style or a
front- or back-mountéd oxganic

vapor ¢canistexr.

Any supplied-aixr respirator with a
full facepiece, helmet or hood.

Any self-contained breathing apparatus with a
full facepisce.

Self-c¢entained breathing apparstus
with a £full fadepiede operated in
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from unknown pressure—demand or other positive pressure
toncentrations mode.
A combinatien respirator which ingludes
a Type € supplied-aiyr respizratoer with
a full Ffacepiece operated in pressure -
demand ox other positive pressures or continuous -
flow mode and an auxiliary self-contained
breathing apparatus opérated in pressure-demand
er other positive pressure mode:. .
Fire Fighting Self- contalned hreathing appaxatus
with a full facepiece operated in
pressure—demand or other positive pressure
mode.
Escape Any gas mask providing protection
against organic vapors.
Any escape selif-contained breathing

apparatus
{(£) Plre and Saiety
Employers shall familiarize themselves with the information contained in
the Substance Technical Guidelines for Stoddard solvent whiéh is

centained 1in Appendix B in order to ensure the safe handling and iuse of

Stoddaxd solvent.

(1) Electrical - For the purposes of compliance with section 1910.309,
locations c¢lassified a5 hazardous locations due to the presence of
Stoddard solvent shall ke Class I Group D.

(2) Portable Ffire extinguishexrs =~ Yor the prurposes of compliance with
section 1910.157, Stoddard solvent is c¢lassified as a Class B fire
hagard. _

(3) Powered industrial trueks - TFor the purpuvses of compliance with

section 1910.178, locations ¢lassified as hazardous locdations due to
the presence of Stoddard solvent ghall be Class I Group D.

() Combustible liguids - For the purposes of compliance with section
1910.106, liguid Stoddard solvent is classified as a Class II
combustible liquid, Srray finishing opezxations shall be performed
in accordance with sections 1910.107 and 1210.94 (c¢). DPip tank
operations shall bhe performed in accordance with sectiohs 1910.108
and 1910.94% (4).

(53 BSouxces of 1ignition - Sources of ignition such as smoking or open
flames are prohibited where Stoddard solvent is handled, used or
stored . in & manner so as to c¢reate a potential fire ox explosion
hazard.

(6) Stoxrage - Stoddaxd solvent shall be stored so as not to come in

contaect with strong oxidizers.

(g) Personal Protective Equipment
(1} 8kin Contact
(i) Employers =shall provide, and reguire employeas to use,

impervious <lothing, gloves, face shields (8-inch minimum)
and other appropriate protective «c¢lothing necessary +to
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prevént repeated or prolonged skin contact to liguid Stoddard

solvent. Face shields shall comply ulth secticon
181¢.133(al(6).
(iid Employers shall ensure that non-impervious clething wet with

liguid Stoddard solvent be removed promptly and not reworn
until the Stoddard solvent is removed fxrom the clothing.

(iiid EmPloyexs shall ensure that clothing wet with liquid Stoddaxd
solvent is placed in closed containers For storage until it
can be discarded or until the efpleoyexr provides for the
removal of Stoddard scelvent from +the ¢lothing. I£  the
cleothing is to Dbe laundered or otherwise c¢leaned to remove
the Stoddard solvent, the employer shall inform +the peétson
rerforming the operation of the hazardous properties of
Stoddard solvent.

Eve Contact

(il Employers shall provide, and régquire employees to ‘use,
splash~proof safety goggles (dup-cover type dust and splash
safety goggles), which comply with section 1910.133 (a)(6);
where eye cohtact to ligquid Stodﬂaxd solvent may occur.

Spills

3pills of Stoddard solwvent shall be cleaned up immediately after

ellmlnatlng potential sources of ignition and utilizing available

ventilatdion.

Liguid Stoddard solvent may mnot Dbe allowed to entexr a confined

space, such asg a sewer, hecause of the posszbllzty of an erplosion.

Sanitation _

Employers: shall ensure that employees whose shln becomes wet with

liguid Stoddard solvent promptly wash or shower using soap or wild

detergent te réemove any Stoddard selvent from the skin.

Training and Information - Each employer who has enployeéas exposed

to stoddard solvent in excess of the action level, ox employees who ‘may

have

skin or eye contact with liguid stoddard soelvent, or emplovees who

work where accidental release, spill, f£ire, or explosion of stoddard
solvent may occur, shall annually:

(22

(22

Substance Safety Data Sheet -~ Inform each enmployee of the
information <ontained in the Substance Safety Data Sheet for
stoddard solvent, which is contained in Appendix A; and

Medical -

<L) Advise employees as to the signs .and symptoms of exposure to
stoddard solvent.
(ITI Instruct the employees to advise +the employer of the

development of signs and symptoms of exposure to stoddard
solvent which are listed in Appendix A.

(IIT) Insﬁruct the employees to inform the employver if they develoyp

any of the medical c¢onditions listed in (k)(2) of this
section; and '

Procedures -
(1) Provide training te ehsure that euwployees understand the
precautions of safe use, emnergency procedures, and the

correct wuse of protective eqguipment relative to stoddard
solvent.
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(IL) The procedures required by (33(1), (2), and (33¢I) shall be
provided to employees at the expense of the employer during
the employee's normal working hours.

Medical Suzveillance

The ewmployer shall provide metgical procedures as regquired by

paragraph (k). These procedures shall be provided at no cost te the
employes. _
Preplacement Questionnaire - The employver shall obhtain firom each

employee who will be euposed to liquid Stoddard solvent, or aitrborne
concentrations of Stoddard solvent at or above the action level, a
written statement as to whether such employvee has a history of any
of the following:

(i) 5kin disease

(ii) Chronie lung disease

(iii) Livexr disesase

(iv) Kidney disease.

Preplacement Medical Examination - The emplover shall provide a

medical examination for an enployee if the employee ©provides a
history of any of the conditions named in paragraph (R)(2). _ _
Results of Preplacement Exramination -~ The emplover shall obtain a

physicisan's written opinion based on the medical erxamination
pursuant to paragraph (k) (3).
Periodic Medical Examinations - The emplover shall providé a medical

egamination for an emplovee if the employee advises the employer of
the development of:

t1) Any of the medical conditions listed in (EI{2):

{(ii> Signg and symptoms listed in Appendix B which the employee
suspects may be caused hy exposure to ‘B8toddard solvent.
Results of Periodig Examlnatlons - The emplover shall dhtain =a
physician's ‘written opinion based on the medical examination

pursuant to paragraph (K)(5}.
Exclusion or Removal from Exposure — HNo employee shall c¢ontinue to

be exposed to Stoddard solvent if such exposure <¢dould place +the
employee at increased ¥isk of material impairment of his health.
Emergency Procedures - The employer shall provide emergency and
follow-up mwedical examinations and ‘trzeatment for any employvee
injured through exposure to Stoddard solvent.

Informing the Physician -~ The employer shall provide t6 the
examlnlng physlclan the £ollowing informatiocn:

(i) A copy of this section with its Appendices R, B, and Cj

(ii) A description of %the employee's duties as they relate to his

_ exposure to Stoddard solvent;
(iii} A description of any personal protective equipment, including
respirators, required to be used;

(iv) The <xresults of any employee's exposuze measurement, if
availabhle; _

(v) The employee's anticinated exposure level; and

(vid Upon <regquest of <the physician, information from previocus

medical examination of the employes.

Physician's Hrititen Opinion

(il The physicidn's uwritten opinion shall be a signed statement
by the examining physician speclflcally stating:
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t23 Whethex the employee has any detected medical conditions
which could be directly or indirectly aggravated by

exposure teo Stoddard solvent or  which could
slgnlflcantly interfere with the ability of the employee
to follow recommended or reguired procedures for

protecting himself from unusual oY emergehcy exposure.
{B) Any recommended limitations upon the eiployee'’s exposure
te Stoddard solvent.
(C) The employee has been informed by the physician of any

detected medical c¢onditions which require further
medical examination ox tresatment.
(14 The written opinion shall not <zreveal medical information
unrelated to exposure to Stoddard seolvent.
Refusal to be Medically Examined - If an employee refuses any

required medical examination, the employer shall inform the employee

of the possible health conseguences of such refusal and obtain a

sigrned statement from the employee indicating that the employee

undexrstands the risks involved by refusing to he examlned

RecordReeping.

TInitial determination.

(i) The employer shall. Xeep an accurate record of all initial
determinations required to be made pursuant to paragraph
(¢3(1) of this saction. '

(ii) The . record .shall inhclude the written determination and any
supporting documentatlon as reguired in paragraph (c¢)(1) of
this section. _

(iii) This =zrecorxd shall be maintained until replaced by a more
recent record.

Exposure measurements.

i The employer shall Reep an acdceursate record of all measure-
ments taken to determine employee exposure to stoddard
solvent. '

(id) This récord shall include:

{a) The date of measurement;
{(b) A reference to the subparagraph of thls regulation which
regquired the measurament, if any;
(¢) Operations lnvolvlng exposure to stoddard solvent which
are being monitored;
(d)  Sampling and -analytical methods used and evidence of
their aceuracy:
(e} HNumbher, duration, and results of samples taken:
t£) HName, Socd¢ial Secuxity number, and exposure of the
employee monitored,
(iii) This recoxd shall be maintained until replaced by a moxe
recgent recozrd but in no evént forx less than one year,.
Mechanical wventilatieon.

(i)d When mechani¢al wventilation is used as an engineexing
control, the employer shall maintain a record of measurements
demonstrating the effectiveness of such ventilation as
required by paragraph (e}(1)(i) of this section.

(ii) This record shall include:

(a) Date of measurement;
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(iii)

{b) Type of measurement taken;
(¢) Result of measurement.
This record shall be maintained for at least one year.

Training and information.

(i

(ii)

(iii)d

The enmployer shall Reep an zcgurate record of all emplcoyee
training and advice regquirxed by paragraph (3) eof +this
section. '

The rec¢oxrd shall include:

{a) Date of trainings

{(h) Name and Social Security number of employees trained;
(¢) Substance of training provided.

This zrevord shall be maintained until replaced by a moxe
recent recorxd.

Medical records.

iy

(i)

(iii}

Aeccess

(il

(ii}

(iii)

Ohserv
Duty.

The-'employer' shall keep an accurate medical record foxr each

employee.

The record shall inglude:

(a) Physician's written opinion;

(b) Preplacement guestionnaire; _

(c) Any emplovee medical complaints relative to exposure to
stoddard solvent;

Td) L signed statement of any refusal to be ewamined;

(e) A copy of information provided to the physician rursuant
to paragraph (R)(9)(ii) thzough (vi) of this section.

This recoxd shall he maintained £or the duration of the

employment of the affected employee.

to records.

All zrecords required to he maintained by this seotlon shall

‘be made avallahle upon request to authorized representatives

of the Assistant Secretary and the Director.

Employee axposure measurement records reguired to  be
maintained by this section shzall be mwade available <o
employees and tormer employees and their designated
represantatives.

Employee medical zrecords reguired to he maintained by this
sectién shall be made available upon written request <to a
rhysician deslgnated by the emplovee orx former empioyee.
ation of monitoring.

The employer shall give affected employees or their representatives

an opp

ortunity to observe ahy monitoring of cemployea ‘exposure to

stoddard solvent which is conducted pursuahnt to this section.
Exercise of oppoxtunity to observe monitoring.

(i)

(ii)

When obssrvation of the monitoring of employee exposure to
stoddard solvent requires entry inte an area whexre the use of
personal protective devices is regiuired, the shserver shall
use such equipment and cdomply ‘with all other applicable
safety procedures.

Without interfering with the measurement,; observers shall be
entitled to-

(a) Receive an explanation of the measurement procedures;
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th) Visually obsérve all steps related to the measurement of
exposuxe to stoddard solvent that are being verformed at
the place of énposure.
(e) Record the results obtained.
Employee notification. _
The employer shall notify in writing, within five work days, every
employee who is found to he exposed %o stoddard solvent above the
vermissible exposure. The employee shall alsc be notified of the
level of his exposure ang +the corrective action being taken to
reduce the exposure to at ox below the permissible exposure.

Pursuant ‘te paragraph (X)) of this Section, when an employee is

medically examineéd the employer shall provide the émployae with a

copy of the physician’s written opinion.
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APPENDIX &

SUBSTANCE SAFETY DATRA SHEET

SUBSTANCE IDEMTIFICATION

SUBSTANCE: ©Stoddard solvent _
PERMISSIBLE EXPOSURE: 500 parts of Stoddard solvent perx million parts of

air’ (ppm) or 2950 milligrams of Stoddard solvent pexr cubic metexr of
air (mgr/cu m)

APPEERANGE AND ODOR: Colorless liguid with a Kerosene—like odor.

II.

A.

IrT.

HEALTH HAZARD DATA

Ways in Which the Chemiwal Affevts Your Body: Stoddard solvent can
affect your body if you inhale it or if it comes in coentact with

your eyes oxr skin or if you swallow it.

Effects of Overexposure: .
1. Shoxrt~Term OQOversxposure! OCverexposure to Stoddard soélvent

causes irritation of the eves, hose and throat, and may cause
diz=ziness. Very high aix concentrations may g¢ause

uneensciousness and death.

2. Long—-Texrm Overexposure: P:olonged overexposure to the liguid
mway cauge sKin irritation.

3. Reporting  Signs and Symptoms: You should inform vyour
employer if you develop any signs or symptoms associated with
Steddard solvent exposure.

EMERGENCY FIRST RAID PROCEDURES

Eye Exposure: If Stoddard solvent gets into vour eyes, wash the
eyves Immediately with laxrge amounts of water, lifting the lowexr and
upper lids occasionally. If irritation persists after washing, get
medical attention. Contact lenses should not be worn when working
with this chemical.

S8kin Exposure: If Stoddard solvent gets on youxr skin, pronmptly
wash the contaminated skin using soap” or wild detergent. If
Stoddard solvent soakes through yvour ¢lothinyg, remove thée c¢lothing
immediately and wash the skin using socap or mild detergent. I
irxritation persists afteéer washing, get medigal attention. Do not
wear the c¢lothing again until the S5toddard solvéent has lheen
removed, Replace or repair impervious clothing that has developed
leaks.

Rreathing: If you or any other person breathes in large amounts of

Stoddard solvent remove the enposed person to fresh air at once. If
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breathing has stopped, perform artificial respiration. Keep the
affected person warm and at rest. Get medical attention as soon as
rossible.

Swallowing: T£ Steddard solvent has been swallowed, do not cause
vomiting. Get medical attention immediately. '
Rescue: Mowe affected person from the hazardous exposure. If tha
exposed person has heen overcome, notify someone else and put into
effect the established emergency resc¢us procedutes. Do not become a
casualty yourseldf. Understand your emergency rescue procedures and

know the locations of the eguipment before the need arises.

RESPIRATORS AND PROTECTIVE CLOTHING

RESPIRATORS: Respirateors are not the hest way to contxol eX¥posure to
stoddard solvent. You can only be required to weaxr them for routine
use 1f your employer is in the process of installing controls or if
control measures prove inadequate. You may be reguired to wear
respirators for non-routine activities or in emergencies. If
respirators are worn, they must have a Mining Enforcement and Safety
RBdministration (MESA)/National Institute for Occupatlonal Safety and
Health (HIOSH) approval label. (0lder respirators may have a Bureau
of TIMines approval labhel,} For effective protection, respirators
nust fit your Face and head snugly. Respirators shoeuld not bhe
loosened or removed in work situations where there use is zeguired.
If you ean smell stoddard solvent while wearing a respirator, the
respirator 3is not woérking correctly; go immediately to £fresh air.
If you experience difficulty bxeathlng while wearing a respirator,
tell your emplover.

PROTECTIVE CLOTHING: You must wear impexvious clothing, gloves,
face shiéld or othér appropriate protective «c¢lothing %o prevent

repeated of prolonged skin contact with liquid Stoddard solvent.
EYE PROTECTION: You must wear splash-proof safety goggles (cup-—

cover type dust and splash safety goggles) where eyeé contact to
liquid Stoddard solvent may ocdur.

PRECAUTIOHS FOR SATE USE, HANDLING AND STORAGE

Stoddard solvent is a combustible liguid and its vapors can form
explosive mixtures with air at elevated temperatures.

Stoddard sclvent must be stored in tightly c¢losed containers in a
cool, well ventilated azea away from heat, sparks, flames and strzong
oridigezs.

Sources of dgnition such as smoking and ecpen Ilames are prohibited
wherever Stoddard solvent is handled, used or stored in a manne¥
that could create a potential fire or explosion hazard.

You must use noen-sparking tools when opaning ox closing metal
containers of Steddard solvent, and containers must he Dbended -and
grounded when pouring or transferring liguid Stoddard solvent.

You wmust promptly remove any non—impervious ¢cloething that becomes
wet with ligquid Stoddard solvent and this clothing must not be
reworn until the Stoddard solvent is removed Ffrom the clothing.
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If your sRkin becomes wet with liquid Stoddard solvent, you must
promptly wash or shower u51ng gsoap or mild detergent te remove the

Stoddard solvent from yecur skin.

Fire entinguishers, where prov;ded, must be readily available and
you should Know mhere they are and how to sperate them.

Ask vour supervisor where Stoddaxd selvent is used in your work area
and for any additional plant safety and health xules.
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APFENDIY B

SUBSTAMCE TECHNICAL GUIDELINES
STODDARD SOLVENT
PHYSICAL AND CHEMICAL DATA
Substance Identification

1. Synoenyms: _dry'cleaning-safety solvent; mineral spirits
2. Formula: C9H20 (apprownimately 15
per cent areomatic hydroc¢arbons)
3. Molecular weight: 144 (appreoximately)
Physieal Data _
1. Boiling point (760 mm Hg): 150 - 200 ¢ {302 ~ 382 F)
2. Specific gravity {(watexr=1): 0.78
3. Vapor density (air=1 at bdilinyg point oFf
Stoddard solvent): &
iy Melting point: data neot available
5. Vapox pressure at 20 C (68 F): 2 mm Hg (estimate)
6. Solubility in watex, % by weight at 20 C (68 F): insoluble
7 Evaporation rate (butyl acetate=1): les& than 1
8. Appearance and odo:= Colorless ligquid with a kerosene-like odor
FIRE, EXPLOSION AND REACTIVITY HAZARD DATE
Fire _
1. Flash point: 38.7 - 60 € (102 = 140 F) (¢losed cup)
2. Aytoignition tempexature: 226 - 260 C (440 - 500 F)
3. Flammahle limits in air., % by volume: Lower: 0.8
4 Extinguishing mediat Carbon dioxide, dry

chemical, foam _ _

5, Special fire-fighting pracaduxes¢ Do not use a solid stream
of water since a stream will scatter and spread the Fire.
Use uwater spray to coel containers exuposed to a Ffire.

6. Unusual F£ire and ewplosion hazards: Stoddard solvent is a
combustible liquid. At elevated températures its vapors can
form explosive mixtures with air. All ignition sources must
he controlled where Stoddard solvent is used, handled or
stored. Steddard solvent vapors are heavier than air and may
travel along the ground and be ignitied by sparks ox open
flames at locations remote from the site at which Stoddard
selvent is handled.

7. For purpeses of complying with the reguirements of 29 CFR
1910.106, Stoddard solvent is classified as a Class II
combustible ligquid. At 2000 ppmn, one-fourth of the lower
flammable limit, Stoddard solvent is considered +to be a
potential fire and explosion hamard.

8. For puUrposes of gomplying with 29 CFR 1910.309, +the
classification of hazardous locations as described 4in Lrticle
500 of the National Electrical Code for Stoddard solvent
shall be ¢lass I Groud D.

Reactivity
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1. Conditions contributing %te dinstability: Heat

2. Inconmpatibilities: Contact with strong oxidizing agents may

cause fire and explosions.

3. Hazardous decomposition products: Toxic gases and vapors
(such as carhon monoxide) may be released in a Fire invelving
Stoddard solvent. _

b, sSpecial nrecautions: 8Stoddard solvent will attack some forms
of plastic¢s., zrubber and coatings

SPTLL, LEAK AND DISPOSAL PROCEDURES _
If Steddard solvent is spilled or leaked, the following steps should

he taken:

1. Remove all ignition sources

2. Ventilate area of splll or leak

3. For small quantities, absorb on paper towels. Remove to a
safe place (such as a fume hood) and burn the papér. Large
quantities can be c¢ollected and atomized 3in a suitable
combustion ¢hamber. Stoddard selvent may net be allowed o

enter a c¢onfined spac¢e, such as a sewexr, because of the
possibility of an explosion.
Persons not wearing protective equipment should he restricted from
areas of spills or leaks until c¢leanup has been completed.
Baste disposal methods _
Stoddazd solvent may be disposed of:

1. By absorbing it in vermiculite, dry sand, earth or a similar
materisl anhd dispesing in a sanitary Lland£ill.
2. By atomizing in & suitable combustion chamber.

MONITORING AND MEARSUREMENT PROCEDURES

EXPOSURE ABOVE THE ACTION LEVEL: Ileasurements taken for the purpose.
of determlnlng employee exposure under this section axe best taken

such that the average eight-houxr exposure may be determinéd from a
single eight-hour sample or two (2) U-hour samples. Short feéerm
interval samples (up to 30 minutes) may also be used to determine
avexrage exposure level if a minimunm of Five (5) measurements are
taken in a random manner over the eight-hour work shift. Random
sampling means that any portien of +the work shift has +the same
chance of being sampled as any other. Ths arithmetic average of all

such random equal duration samples taken on one (1) woxk shift is an

estimate of an employee's aversage level of exposure for that work
shift, Bix samples should he talken in the emplovee's breathing zone
(air that would most nearly represent that inhaled by the enmployee).
Sampling and analyses may be performed by ‘iInstruments such as
detectox tubes certified hy NIOSH under 42 CFR Part 84, portable
direct-reading instruments, gas and vavor adscrption +tubes with
subseguent chemical analyses or dosimeters. The methed of
measurement must determine the d¢oncentration of stoddard sblvent +to
plus or minus 35%. :

EXPOSURE 1BOVE THE PERMISSIBLE EXPOSURE: The monitoring under this
section should be esséntially the same as described under pa:agraph
Iv. a. Laboratories péerforming chemival analyses should be
accredited in ITndustrial Hygiene Chemistry hy the  Amezican
Industriasl Hygiene Association (AIHA). The methed ¢f measurenent
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must determine the concentratien of stoddard solvent to plus or

minus 25h%. Methods meeting these acouracy requirements are
available Ffrom NIOSH. '

V. MISCELLAKEQUS PRECAUTIONS

A Store Stoddard solvent in tightly c¢losed containers in a coé6l, well-
ventilated area.

B. High ‘exposures +to Stoddard sclvent can occur when transferring the
liguid Fxrom one container to another.

c. Hen—-sparking tools must be used to open and ¢lose metal Stoddsrd
solvent containers. These containers must be effectively grounded
and honded priocr to pouring.

D. Employers must advise enployees of all plant areas and operations
where erposure to Stoddard solvent could occur.

VI, COMIMON OPERATIONS

Common operations in which exposure to Stoddard solvent is likely to

oeccur are: during its production; during its use as a solvent in  dxy

cleaning, waterproofing cloth, degreasing metals, applying varn size, in
the mwanufacture and use of inks, stains, paints and varnishes,

pesticides, waxes, regins and coatings.
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APPENDIX C - MEDICRL SURVEILLANCE GUIDELINES

I. ROUTE OF ENTRY
Inhalation.
IT. TOXRICOLOGY
Stoddarzd solvent vapor is a mild narcotic and a mucous membrane irritant.

Sine¢e Stoddard solvent dontains both aliphatic and aromatic hydreocarbons
in varying concentrations, toxicologic¢ opinion is based upon deductions

as to the relative healtl hazard of the different Ffractions. The vapor
of the aliphatic fractions is chiefly nonane and isédecane. The aromatic
component is considered to be more %toxie. Little is available on either

animal or human exposures to Stoddard selvent, although observations on
men exposed to +the vapor of uUnleaded gasoline, a chemically similar but
much more volatile mixture of hydrocarbons, showed itching and burning of
the eyes at 500 ppm for one houx, irxritation of tha nose anfd threat at
900 ppin, and dizziness at 2,600 ppm. Pxolongad skin euposure to Stoddard
selvent results in drying and cxacklng due to defatting action.

III. STGNS AND SYMPTOMS

Irxitation of +the eyes, hose and throat; dizziness, dermatitis from
prolonged skin exposure; may produce dizziness.

Iv. SPECIAL TESTS
Hohe in cemmon usage.
V. TREATMENT

Remove from exposure. Flush eyes with water and wash skin with soap and

water. ITf swallowed, do not induce vomiting. Give artificial
resuscitation if indicated. Recovery is usually rapid and complete.

VI, SURVETLLANCE AND PREVENTIVE CONSIDERATIONS
. GENERAL

Most reported effects of Stoddard solvent axe caused by its narcotic
and irritant propexrties. It is important that the physician becomes
familidx with plant operating conditions in which exposure. to
Stoddard solvent cccurs. Those with skin disease may not tolerate
the wearing of protective clothing and +those with c¢hronie
respirxatory disease may not tolexate ‘the wearing of negative
Pressuzre respirators.

B. PREPLACEMENT
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Routine medical Histories and physical examination are not reguired.
Houwever, the emplover must screen employees for history of cextaln
medical c¢onditions (listed below) which might place the employee at
increased risk froim Stoddard solvent exposure. Only those giving a
positive history of these conditions must be reaferred for Further
medical examinations.

1. Skin disease -- Stoddard solvent is a defatting agent and can
cause’ dermatitis on prolonged exposure. Persons with
bPreexisting skin disorders may be more susceptible to the
eitfects of this agent.

Z. Liver disease -~ Although Stoddard solvent is not Znown as a
liver toxin in humans. the_lmportance of %his organ in the
biotransformation and detoxification of foreign subistances
should be considered before eyposing pexrsons with impaired
liver functiomn,

3. Kidney disease -- Although Stoddard solvent is not known as a
kidney towin in humans., the importance of this orxrgan in the
elimination of toxic substances Justifies special consid-~
eration in those with impaired renal function.

b Chronie respiratory disgase =~— In pexrsons with impaized
pulmonary function, especially those with ohstxUUtive_ airway
diseases, the ‘breathing of Stoddard solvent might cauge

exacerbation of symptoms due te its dirritant properties.

c. PERIODIC EXAMINATIONS
Reutine periodic examinations are not required. However, if the
emplpygr becomes aware of an employee with the ahove listed
conditions, he must zrxefer such eémployee For Ffurther medical
examination.
Referencas
1. American Conference of Governmental Industrial Hygienists: "Stoddard

Selvent,” (34 ed.; 2d printing), Documentaticn of the Threshold Limit
Values Zfor Substances in Workreem Air, Cineinnati, 1974, pp. 233-235.

2. Patty, Frank BA.: Industzial Hygiene and Toxicology, Vol. IIL -
Toxicoloygy (24 ed. revisedl), Interscience Publisghing Company. Hew TYork,
1963, pp. 1195-1201.

—dg17-ad; ;any

2. Davis, A., et al.: "The Effects on Human Voluntesrs of Exposure
to Air Containing Gasclineé Vapor," RArchives of Envixonmental Health, 1:5438-
5Ly, 19690,
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REFERENCES AND SOURCES
STODDARD SOLVEHNT

1910.93
(dy Methods of Compliance - Open surface tank classification b1sed on
hoiling peint ef 320 F (lower end of boiling range) and guidelines
found in ANSI Z9.1 - 1971, "Practiwves for Ventilation and Operation
of Open Surface Tanks," p. 19.
(e) Fire and Safety _
(1) Electrical - Classification based on "Fire Hazard Classification

1

of Chemical Vapors Relative to Euplosion-proof Eléctrical Egquip-

ment.," H. Caxhart et al., National Academy of Sciences, 1973,
report to U. $. Coast Guard, zeport no. CG-D-92-74, p. 26
(£} Persconal Protective Eguipment, and, (h) Sanitation )
Géneral: Documentation in Support of TLV; and Patty,; "Ind. Hvg.

and Tox.™ _
Eve: Grant, “"Toxicology of the Eye"
SkRin+y Patty, "Ind. Hyg. and Tox."; and Sax, "Dangsrous Properties of

Ind.

Ingestion:

COMMENTS

Matexials"

Sax., "Dangerou& Propertiss of Ind. Materials™

General: The Docdumentation in Support of TLV's states that

Eye

Stoddard sclvent is a petroleun iractlon which for
tox1cologlcal rurposes can he considered to he a mixture
of 85 percent nonane and isedecane and 15 pexcent
trimethyl banzene. However, it is noted that the
trimethyl benzenes in actuality only make up 25 - 40
rercent of the 15 pércent of the miwture which ¢ontains
aromatic hydrocarbons. It is also stated that this fraction
has a f£lash point of 102 - 110 deg. ¥ and a boiling
range of 150 - 200 deg. €. Patly says that "pharmacolo-—
gically and toxicologically, these mixtures are gqualita-
tively comparable with heptanes and octanes.™ Given
‘the above and the fact that the flash point of benzenée
is 12 dey. F and its beoiling point is 80.1 deg. C,
benzene would not be expected to he a major contaminant.
Classification: 2
Output statement numbers: 19
Exceptionss None
Grant reports in general for miutures of hydrocarbons that
various llqu1d hydrocarhons of petrolsaum cause little or ne injuw:
on direct extexnal ¢ontact with the eve. In pariticular, keroseni
Deo-base, Steddard solvent, and petroleum oil on rabhit and humal
corneas are essentially innotuous. Liguid petrolatum and puxific
deodorized kerxosene such as used for insecticide solvent can be i
to human eyes without causing discomfort or signs of izritation.
"More volatile derivatives, high-test gaseline in particulad
¢ause smarting and pain on splash contact with the eye, but only
siight transient corneal epithelial disturbance. He adds that )
butane injected into the antexior chamber of rabbits as a gas
causetd no disturbance.
Fox solvents, Grant states "A splash of a chemically inert
solvent usually causes immediate stinging and smarting pain, and
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may cause loss of somée or all &f the corneal epithelium, particu
if 1t is a good fat soelvent, but as =a general rule it does not d
the corneal sitroma underlying the epithelium. Even if all the
epithelium is lost from the cornea as a result of splash of ordi
organic sclvents, it generally regenerates in a few days without
residual permanent damage. While the epithelium is missing, the
stroma may hE-SIightly'swollen-and the posterior surface of the
may aprear wrinkled,.

i cla551flcatlon of 2 is concluded appropriate to prevent
the possible effects cited.

Skin - Classification: 2
Qutput statement numbers: 2, 7h, 16g, 16i, 20a
Eaxceptionst: HNone

Patty and numerous other sources agree that the ingredients
of this matexial are fat solvents and that repeated ox
prolonged contact will dry and defat the skin resulting

in irritation and dermatitis. Sax agrees, There is no
indication in the literature that any of the ingredients
would be readily absorhed through the skin.

_ Stoddard solvent has a vapo?r pxessure or about 2 mm Hg
‘at 20 degrees C, It has a f£lash point between T102-140
degrees F and is insoluble in water.

A classification of 2 is congluded teo he appxoprlate
Howevex, because of the probable innocuous effects of
infrequent contact with small amounts, statements numbered 16
are used instead of those numbered 17 and statément 20a is
not used.

Ingestion ~ Classification: 0

Cutput statement numhers: None
ExXceptions: Hone
Since benzene is unlikely to be a contaminant of
this material, Stoddard solvent is given a hazard clasgi-
fication of 0. Sax lists the acute local effects of ingestion
to be of moderate toxiec hazard. The acute systemic towxie hazard
considered only +to be slight.
SUBSTANCE TECHHNICAL GUIDELINES
STODDARD SOLVENT
PHYSICAL AND CHEMICAL DATA
Substance Identification

1. Synonymst dry c¢leaning safety solvent; minéral spirits
2. Formula: COH20 (approximately 15
rexr cvent aromatic hydrecarbons)
3. Molecular weight: 144 (approximately)
Physical Data ' _
1. Boiling point (760 mm Hg): 150 - 200 C (302 = 392 F)
2. Specifiec gravity (water=1): 0.78 '
3. Vapor density {(air=1 at holling point of

Steoddard solvent): 5

Melting point: Data not available

Vapor pressuzre at 20 C (68 F): 2 mm Hg (estimate)

. Selubility in water, % by weight at 20 C (68 F): Insoluble
Evaporation rxate (bhutyl acetate=1): TILess than 1

~I OV U1
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8. Appearance and odor: ColorLess lquld with a kexosene —like odor
IT. FIRE, EXPLOSION AND REACTIVITY HAZARD DATA
A, Fire

1. Flash podnt: 38.7 - 60 ¢ (102 - 140 F) (elosed cup)

2. Autoignition tempexature: 226 - 260 ¢ (4480 - 500 F)

3. Flammable limits in air, % hy volume: Lower: 0.8

4 Extinguishing media: Carbon dioxide, dry

chemical, foam
5. Special fire—fighting procedures: Do not use a solid stream

of water since a stream will scatter and spread the fire,
Use water spray to c¢ool cgontainers expoesed to a fire.

&. Unusual fire and explosion hazards: Steddard scluent is a
combustible liquid. At elevated temperatures its vapors ¢&an
form . explosive mixtures with air. A11 ignition sources must
be controlled whezxe Stoddard solvent is used, handled or
stored in a manner tliat could create =& rpotential fire ox
explosion hazard. Stoddard solvent vapors are heavier than
air and may travel along the ground and he 1gn1t1ed hy sparks
or open flahes at locations reimote from the site at which
Stoddard solvent is handled.

7. Fer purposes of complying with the requirements of 29 CFR
1910.106, Stoddard solvent is classified as a Class TI
combustible liquid. For .example, 2000 ppm, approximately
one-fourth of the lower Flammable limit, is one situatioen in
which Stoddard solvent is considered to be a petential fire
and explesion hazard.

8. For, purposes of conmplying with 29 CFR 1910.309, the
tlassification of hazsrdous locations as descxribed in Article
500 of +the Hatienal Elec¢trical Code for Stoddard solvent
shall be Class I Group I.

B. Reactivity

1. Conditions contributing to instability: Heat.

2. Incompatibilities Contact with strong oridizing agents may
cause fire and explosions.

3. Hazardous decomposition products: Toxic gases and vapors

(guch as darbon monoxide) may be xzeleased in a fire invoelving
Stoddard solvent. _ _
b, Special precautions: Stoddard solvent will attack some Fforms
of plastics, rubber and coatings.
III. SPILL, LEARK AKD DISPOSAL PROCEDURES

h. If Stoddard solvent is spilled or leaked, the following steps should

he ‘taken:

i. Remove all ignition sources

2. Ventilate area of spill oxr leak

3. For =small quantities, absorb on paper towels. Remove To a
sate place Csuch as a fume hood) and burn the parer., Large
guantities can be collected and atomized in a suitable
combustion chamber. sStoddard solvent may not be allowed to

enter a confined space, such as a sewer, hecause of the
possibility of an explosion.
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B. Persons not wearing protective equipment should be restricted f£ronm
areas of spills or leaks until c¢leanup has been completed.
c. Waste disposal methods: Stoddard solvent may be disposed of:
1. By absorbing it in vermiculite, dry sand, earth or a similar
material and disposing in a secured sanitaxry landfill.
2. By atomizing in a suitable combustion chamber.
Iv. MONITQRING AND MEASUREMENT PROCEDURES
a. EXPOSURE ABOVE THE ACTION LEVEL: Measurements taken for the purpose

of determining employee exposure unider this section are best taken
such that +the average eight-hour exposure may be detéermired from =z
single eight-hour sample ox twe (23 fB-hour sSamples. Shoxt term
interval samples (up to 30 minutes) may also be used to determine
average exposure level if a minimum of five (5) wmeasurements are
taken in a random manner over the eighit-hour woxk shift. Randem
sampling means that any portion of the work shift has the sane
chance of heing sampled ‘as any othexr. The arithmetic average of all
such random equal duration samples taken on one (1) work shift is an
estimate of an employee’s average level of exposure for that work
shift. Air samples should be taken in the employee's breathing =zone
Cair that would most nea¥ly represent that inhaled By the employee).
Sampling and analyses may he performed hy instruments such as
detector tubes certified by MHIOSH undexr 42 CFR Part 84, portable
direct-reading instruments, gas and vapor adsorption ‘tubes with
suhsequent chemical analyses or desimeters. ~ The methed of
measurement must detexrmine the concentratien of stoddard solvent to
Plus oxr minus 35%.

b. EXPOSURE ABOVE THE PERMNISSIBLE EXPOSURE: The monitoring undexr this
section should be essentially the same as described undex paragraph
Iv. a. Laboratories pexforming chemical analyvses shquld be
acgeredited in TIndustrial Hygienée Chemistry hy the American
Industrial Hygiene Association (AIHA). The method of measurement
must determine the concentration of stoddard solvent to plus or
minus 25%. Methods meeting these accuracy reguirements are
available from NIOSH.

V. MISCELLANEOUS PRECAUTIONS

‘R Store Stoddard solvent in tightly c¢losed containers in a cool;: Lell-
ventilated ares.

B. High exposures to Stoddard solvent can ecccur when transferring the
liguid £xom one container to anothex. .

C. Nen~sparking tools must be used to open and close metal Stoddard
solvent containers. These containers must be effectively grounded
and bonded prior to pouring.

D. Employers should advise employees of all plant areas and operations
uhere éxposure to Stoddard solvent could o¢ouyx,

VI. COMMON OPERATIONS .
Common operations in wmhich exposure +to Stoddard solvent is likely to
- OCCUTY are: buring its pxoduction;_&uxing'its use- as a solvent in dry
cleaning; waterproefing cloth, degreasing metals, s@pplying yarn size, in
the manufacture and use of inks, stains, paints  ang varnishes,

pesticides, waxes, resins and coatings.
RESPIRATOR TARLE DOCUMENTATION
SUBSTANGE: S+toddard solwent
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D. 0. L. STANDARD: 500 ppm
WARNING PROPERTIES:

Odor Thresheld: Staub gives an odor thréshold of 30 ppm for Stoddard solven
{mineral spixits). According to the preliminary draft of the AIHE Hygi
Guide for Stoddard solvent, "most Stoddard solvent have a petroleum ode
that is perceptable (s5ic?) at gbout 1 ppm, " _

Eye Irritation Levael: Grant states that ™the vapor ¢f Stoddard solvent is
perceptivly irritating to human eyes at 400 ppm.™

Evaluation of Warning Properties: Through its odor and irritant effects, St
solvent can be detacted below the permissible esnposure limit. For the
purPDSQS of this standard, therfore, Stoddard solvent is treated as a m
with good warning properties. Gas sorbent respiratory eguipment is pex

IDLH: 5000 ppm '

Basis for IDLH Values: The chosen IDLH is based_upon_the report in the preli
draft of the Hygienic Guide for Stoddard solvent that the atmospheric ¢
tration immediately hazardous to life "is Probably betwsen 5000 - 10;00
when high temperature or other factors make these ¢oncentrations attain
able ., . . . Exzxposure to lavels approaching 5000 ppm should be avoided

Other Toxicological Information: The preliminary draft for Stoddard solvent
like all petroleum distillates,; is a central nervous system depressant.
Symptoms include dizminess, headache, intoxication with euphoria leadin
convulsions, and uhconsciousness. It is not Known what airborne levels
are ndeded to cause unconsgiousness. Nose and throat irritation may he
first sign of potentially hamardous inhalation exposure.” Conceriing t
short enposurée telerance, the draft of the Hygieni¢ Guide states that s
members of a 6 person panel "euperience silight dizziness .and elfactory
fatigie (at 470 ppm for 15 minutes). Earlier human inhalation studies
using gasoline showed similar results at about 500 ppm with intoxicatio
and beginning of anesthesia upon breathing 2600 ppm for I hour. Gasoli
concentrations of 10,000 PP cause diz=ziness and drunkeness in about 5
with unconseidusness and death likely in exposures much over 5 minutes
(The) atmoshperic condentration immediately hazardous to life (is) unkn
Based on the human studies with gasoline cited above, it is Proebably be
5000 ~ 10,000 rppm when high temperature oor othér factoers make theasgse cp
trations attainable. Animal studies show that 5000 PPm is an immediate
threat to life for cvats and dogs, but not for rats. UTntil the. metaboli
of Stoddard solvent in man is undexrstood, exposure to levels apptoachin
5000 pnm should be avoided.™

Patty notes that the toxicology of Stoddard solvent is gualitati
comparable to that of heptane.
LFL: 8000 ppm
VAPOR FRESSURE AT 20 (¢: Z mn Hg
SATURATED CONCENTRATION AT 20 ¢: Approximately 2630 ppnm
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USE/EXPOSURE AHD CONTROL DOCUMENT
STODDARD SOLVENT

Principal Route Currently Used

skin contact with liquad

during manufacture and

use of sprays for pesticides,
herbicides, household

cleaners, silicone compounds

tused as solvent)

Inhalation of vapor and A,B
skin contact with liquid

UsesExposuzre of Entry Control Methodsg
Inhalation of vapor and A,B Local exhaust ventilation;
skin contact with liguid good personal hygisne prac-—
during extensive use tice; personal protection
as a solvent in the dry equipment (gloves, goggles)
¢leaning industry, particu- for solvent recovery plants
larly during transfer of process enclosure and local
cleaned garments to the exhaust ventilation
extractor, during solvent
extraction, during spot
cleaninyg, and in selvent
recavery plants (siudge
removal is particularly
hazardous)

Inhalation of vapor and A,B General dilution ventilatio:
skin contact with liquid local exhaust ventilation;
during use as =a solvent personal protective equipmer
in the paint and varnish (gloves., geggles); good per-
industry, both in the sonal hygiene; process en-
manufacture and appligation ¢losure (spray booths)

of these products (enamels,

intexior paints, industrial

.stains and varnishes,

undercoatings - fox brushing,

rolling, spraying)

Inhalation of vapor and A,B General dilution ventila-—
skin contact with liquid tion;: loeal esthaust venti-—
during use as a solvent for lation; personsal protective
printing inks and in eguipment {(gloves, goggles)
textile printing '

Inhalation of vapor and i,B General dilution ventila-
skin contact with liquid tion; local a@xhaust venti-
during manufacture and use lation; perscnal protedtive
of aerosol sprays (used egquipment (gloves, goggles)
as solvent for paints,

varnishes, inseéticides)

Inhalation of vapor and 4.8 General dilution ventila-

tion; local exhaust venti-
lation;_pe;sonal protective
equipment (gloves, goggles)

General dilution ventila-
tion; lecal exhaust venti-—
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duzring use as a solvant

and thinner'in_protec%ive
coating materials Casphalts,
rubber coatings, resins,
waxes, lacquers, Liood pra-
servativasy '

Inhalabion of vapor and 4,B

skin contaet with liquia

during use in metal
cleaning, in metal
degreasing, and in leather
(hide) degreasing

Inhalation of vapor and A,R
skin c¢ontact with liguid

during use as a general

solvent (in fabriec

uaterproofing, Processing

©f synthetic yarns,

extraction of fats and
bils,-"tackijying" agent

for rubber, in rubber cements,
polishes)

Inhalation of yapoxr and A,B
skin ¢ontact with liquiq
during manufacture of

Stoddazd solvent at

refineries (exposure at

solvent processing units,

in £illing tank cars, drunms
and other containers)

Inhalation of vapor and A,B
skin contact_with ligquid
during cleaning and
maintaining of storage
tanks o
A -— Inhalation
B

lation: personal protectiv
equipment (gloves, geggles

PxocesS.enclosnre; adegquate
exhaust ventilation; rer-
sonal protective equipment
(gloves, goggles): good
personal hygiene practice

Local exhaust ventilation;
general dilution ventila-—

tian; goeod personal hygiens

rersonal protective

eguipment (gloves, goggles)

Process enclosure; local
exhaust ventilation; per-
sonal protective equip—
ment (gloves, goggles)

Local exrhaust ventilation;
personal protective equip-
ment (gloves; respiratory
protection devices)

== 8Skin contact resulting in

localized dirritation

€ -~ Ingestion

D -- Skin contact resulting in
abscrption and subseqguent.

systemic poisoning
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