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NIDSH/0SHA Draft Technical Standaxd
and Supporting Documentation for METHYL CELLOSOLVE

The basic text of ~this document containg the draft tedhnical standard
approved by ‘the Joint Review Committee of +the NIOSH/0SHAR Standards
Cempletion Program and the supporting documentation For the substance
METHYL CELLOSQLVE, '

The SCP draft techniecal standards are recommendations to the Depaxrtment of

‘Laboxr fox its consideration in rulemaking and have ne legal status until

final xules have been promulgated by that - AgENncy. This draft standard is
provided for your information only. :

The References and Sources, Respirator Table Dogumentation and Uses/Exposure

and Control Documentation are the roxking documents used by the various SCP
working groups during the development of the draft technical standazrd and

serve as the technical foundation For the standard. The classification fozx
eéach substan¢e and the regulatory _statemen%s wersa derlved following a
decision logic established for the various sections of the standaxd.

i
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(al DEFINITIONS _

1) PERMISSIBLE' EXPOSURE ~ "pPermissible Exposure”" means inhaliation of
methyl cellosolve in concentrations mnot in excess of 25 parts per
million {ppm? (80 milligrans per ¢ubi¢ meteéer, mgrseu.m.) averaged
ovey an eight hour work shift, as stated in sec¢tion 1910.93, Table

G-1.

(2> ACTICGH LEVEL - "Action TLevel™ means one half (172) of the

permissible exposure for methyl c2116591ve.
th) EMPLOYEE INFORMATION - Each employer who has a workplace in which
methyl cellosolve is present shall: _ _

(1) STANDARD AVAILABILIYTY - Keep a copy of this segtion with its
appendices A, B and C, at the workplace. This material shall bhe
made readily available to affected employeses; and

(2) PRESENCE OF METHYL CELLOSOLVE -~ Inform affected employees of the
guantity, location, and manner of use or storage of methyl
celloscolve.

(e) EXPOSURE MEASUREMENT

(1) INITIAL DETERHINATION - Each employver who has a place of employment
in which methyl cellosolve is reéleased intoe the workpliacde air whall
determine if any enmployee may be exvosed to airborne concéentrations
of 'methyl c¢ellosolve at oxr above the gc¢tion level. The
determination shall be made each +time +thexre is a change in
production, process, or control measures which could xesult in an
increase in aixborne concentrations of methyl cellosolve. A written
determination shall be made and it shall c¢ontain at least the
fellowing information:

(i) Any information, obsexvatiens, or caleculations which would
indicate employee exposure to methyl cellosolve;

(iil Any measurements of airborne concentrations of methyl celleosolve
takéen; '

(iii} Any employee complaints of symptoms which may be attributable
to exposure to methyl cellosolve; and

(ivy) Date of determination, woxk being performed at the time,
loeation within work site, name, and socéial gsecurity number
of each employee considered.

(2) TINITIAL EXPOSURE MERSUREMENT - If the employer determines that any
employee may be exposed to airborne concéentrations of methyl
cellesolve. at ox above +the action level, the exnposure of the
empleoyee believed to have the greatest exposure shall be measured.
The exposure measurement shall be representative of the mawrimun
exposure of the employee.

(3) IDENTIFICATION OF EXPOSED EMPLOYEES - Tf the exposure measurement
taken under paragraph (e){2) of <this segtion teveals employee
exposure to airbhorne concentrations of methyl cellosclve at or above
the action level, the employer shall: '

(1) Identify all employees who may be exposed at or above
the actien level; and _
(ii) Measure the exposure of the employees so identified.
¢4) EXPOSURE  ABOVE THE ACTION LEVEL - If an ewmnployeé exposure
measurement reveals +that an employee is eéxposed to airbozrns

doncentrations of ‘methyl ‘cellosolve at or above the action lével,
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but net above the permissible- exposure, the exposure of that
employee shall be measured at least evexry two months. .
EXPOSURE ABOVE THE PERMISSIRLE EXPOSURE -~ Tf an employee éxposure
measurement reveals that an employee is exposed to airborne
concentrations of methyl cellosolve above the permissible exposure,
the enployser shall:

(i Inform the employee of the exposure as regquired by para-
graph (N)(1) ef this section; and _
(1ii) Measure the exposure of the employee at least monthly; and

(iii) Institute control measures as required by paragraph (E) of
this section.

TERMINATION OF EXPOSURE MEASUREMEMT - If two consecutive emplovee
axposure measurements taken at least one week apart reveal that the
employee is exposed to airborne concentrations of methyl cellosolve
below thée action level, the eémployer may terminate measurement for
the employee. TFor purposes of this subparagraph, use of respirators
shall not constitute reduction of employes enposure below the action
level.

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

any combination of long term oxr short texrm samples which represents +the
employee’s actual exposure ‘averaged .over an eight hour work shift

(Appendix B (iv})). The method of measurement shall have an accuracy, *o
a ¢tonfidence level of 95%, of not less than that given in Table 1 below.
Table 1 _
Concentration Required RAccuracy
Above permissible exposuxe Plus or Minus 25%
At oxr below permissihle exposure
and abeve the action level Plus or Minus 35%
Bt or belou the action level Plus or Minus 50%
(e) Methods of Compliance
(1) Engineering <¢ontrols - No employee shall be exposed to methyl
cellosolve above the permissible limit as defined in paragraph
(a1} of this section. Engineering and work practice contrels

shall be used to readuce exposure to methyl cellosolve to at 6r below

the permissible exposure.

(i3} When mechanical ventilation is used +to control exposure,
measuréments whieh demonstrate system efficiency (fox
example: ailr veloeity, static pressure; or air volume) shall
be made at least every three months. Measurements of system
.efficiency shall alsc be made within five work days of any
change in production, process or control which might result

_ in 'a reduction in control.

(i1 Where a Hfan 1is lo¢ated din ducet work and where methyl
cellosolve is present in concentrations greater than 6250
pprm, ‘one fourth of the lower F£lammable limit, +the fan
rotating element shall consist of, or be lined with, non-
sparking material. There shall Dbe sufficient c¢ledrance
hetween the fan rotating element and the fan casing so as to
prevent contact.

(iiiy In +the design of open surface tank ventilation for the
purposes of section 19106.94(d), operations involving methyl
cellosolvé shall bhe e¢lassified as B-3 at 70 F.
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{2) TRespirators _

i) Compliance with the permissible exposure may not be achieved
by the use of respirators except:

(a) During the time period necessary to install engineering
contrels; or

(b In woxk situations in iwhich engineering controls are
technically not feasible: or

(e In work éituations in which feasible engineering and
worR vpractice contrels are insufficient to reduce
employees egrposure to at or helow permissible. éxposure,
they shall be used to reduce exposure to the lowest

_ level feasible; or

(d) For operations not excveediny 40 hours pexr year; or

(e) In emergencies.

(ii} Respirators  shall be jointly approved by +the Mining
Enforcement and Safety Administration (formexrly Bureau of
Mines) and by the National Institute for Oceupational Safety

_ and Health undexr the provisions of 30 CFR Part 11.

(iii) Employers shall select and provide the appropriate respirator
from Table 2 and shall ensure that the enployee uses the
respirator provided.

(iv) Employers shall institute a zespiratory protection program in
accordance with sections 1910.134(h),(d),(e) and (F).

TABLE 2. RESPIRATORY PROTECTION FOR METHYIL CELLOSOLVE

Condition

Vapeoxr Concentration

Equal to or less _ _
than 250 ppn Any self-contained breathing apparatus.

Egual to oxr less

than 1200 ppm Any seli-contained breathing apparatus with a full face-
riece.

Greater than Self-contained breathing apparatus with a full facepiece

1200 ppwm, or eperated in pressuré-demand or other positive pressure mode.

Entry & FEscape

from Unknowun air respirator with a full faceviece opsrated in pressure-

Cencentrations

auriliary self-~contained air supply operated in pressure-—
demand or other positive pressure mode..

== s T e e e s e = e e e e = e = = = s e e — o s e e e e e e e e —

Fire Fighting Self-contained breathing apparatus with a full facepiece
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operated in pressure-— demand or othex pOSlthe pxessure mode

Escape Any gas mask providing protectlon against organié¢ vapors.
Any escape self-contained breathing apparatus.
CE) Fire and Safety

Employexrs shall familiarize themselves with the infoxmation
contained in thé Substance Technical Guidelines for methyl
cellosclve which is contained in ARppendix B in ordexr to ensure

the safe handling and use of methyl cellosolve,

Electrical - TFor the purposes of compliance with section 1210.309,
locations classified as hazardous loc¢ations due to the presence of
methyl cellosolve shall be Class I Group C.

Portable <fire extinguisherxs - For the purposes of compliance with
section 1910.157, methyl cellosolve is cla551iled as a Class B £1xe
hazard. _

Pouwered industrial trucks - Foxr the purposes of compliance with
section 1910.178, locations classified as hazardous locations due to
the presence of methyl c¢elloselve shall be Class I Group C.
Combustible ligquids - For the purposes of compliance with sections

1)

€2)

(33

(4}

(6)

{g)
€11

1910,

106, liguid methyl celloselve is <¢lassified as a ¢Class IT

combustible ligquid, Spray finishing operations shall bhe performed
in acecordance with sections 1910.107 and 1910 .94{c). pPip tanl
operations shall be performed in accordance mlth sections T1910. 108
and 1910.94(4). _

Sources of dgnition - Sources of ignition such as smoRing or open
flames are prohibited whexre methyl cellosolve is handled, used or
stored 1in a manner so as to d¢réatée a botential Ffire or explosion
hazard,

Storage - Methyl delloselve shall be stored so as noet to come in
contact uith strong oridizers and strong ¢austics.

Personal Protective Eguipment

Skin
(i)

(ii)

(iii)

Contact

Employers shall provide, and zreguire employees to use,
impervious c¢lothing, gloves, face shields (8-inch minimum)
and eother appropriate protective <¢lothing necessary to
prevent any possibility of sKkin c¢ontact ‘to liguid methyl
dellosolve, Face shields shall comply with section
1210¢.133¢a)(6). _

Employers shall ensure that ¢lothing contaminated with liguid
wethyl cellosolve is placed in closed containers for storage
until it can be discarded or until the eiliployer provides for
the removal of methyl ¢ellosolve fxom tlhe clothing. ITE£ <{he
cleoething is +te be laundered or otherwise ¢leaned to remove
the methyl celloselve, the employer shall inform +the person
performing the operation of the hazardous properties of
methyl cellosolve. _

Employexs :shall ensure that non-impervious clothing which
becomes wet with liquid methyl cellosolve be removed promptly
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and not reuwozn until the méthyl cellosocolve is removed from
the ¢lothing.
Eve Contact
(i} Employers shall provide, and reguire employees to use splash-
proof safety goggles (cup-cover type dust and splash safety
goggles), which comply with section 1810.133¢al)(4), where eve
contact to liquid methyl c¢elloseolve may oGCUEL.
S5pills
Spill¥s of methyl celleosolve shall be cleaned up immediately after
eliminating potential scurces 6Ff ignition and utilizing available
ventilation.
Liguid methyl cellosoclve may not be allowed to enter a confined
space, such as a sewer, because of the possibility of an explosion.
Sanitation
Employers shall ensurea that employees whose sXkin becomes
contaminated with liquid methyl cellosolve promptly wash or shower
to remgve any methyl cellosolve from the skin. '
Employers shall ensure that employees who handle liguid methyl
cellosolve wash their hands thoroughly with soap or mild detergent
and watexr before eating or smoking.
Training and Information - Each emplover who has employees exposed

to methyl cellosolve in excess of the action level, oz employees who wmay

‘have

skin or eye contact with liguid methyl cellosolve, or employees who

work where accidental release, spill, Firxe, or erplosion of methyl
celloseolve may ocecur, shall annually:

{1

2y

€33

(k)
(123

(2)

Substance Safety Data Sheet - Inform each employee of the

information contained in the Substance Safety Data Sheet for methyl

c¢ellosolve, which is contained in Appendix A; and

Medical -

(I) Rdvise employees as to the signs and symptoms of exposure to
methyl c¢alloselve.

(I1) Instruct the ewmployees to advise the émployver of the

development of signs and symptoms of exposure to methyl
cellosolve uhiéh are listed in Appendiwx R.

Protedures -~

(1) Provide training teo ensure that ‘employees understand the
pxecaufiqns of safe use, emergency procedures, and the
correct use of protective equipment relative %o methyl
cellosolve,

Medigal Surveillance
The enployer shall provide medival procedures as required by

paragraph (B). These procedures shall be provided at no cost to the
amployee. _ )
Preplacement Examination - The emplover shall make available to eacgh

employee who is to be exposed +to liquid methyl ¢ellosolve o
airboxrne concentrations of methyl cellosolve at or above the aé¢tion
level ox is at risk to skin exposure, a medical ewxamination which
shall inelude as a minimum the following:
LI) A medical history and physiecal examination with

emphasis on the centrxal nervous system and skin.
(1) A blood count te include at least a hewoglobin,

hematocrit, white and red cell count and a
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differential smear. _
{ITX) Urinalysis to include specifiec gravity, albumin,
glucose, and a microscepic on centrifuged sediment.
The employer shall obtain from the physician, as a recoxrd
of the examination, the Following information:
(I The physician’s written ppinion stating whether oxr
not the employee has any detected medical
conditiens whidh would place him at increased xrisl
from exposure to methyl cellosolve.
(XX} A recording of the complete blood coeunt.
(III} A recording of the urinalysis.
Periodic Examinations - The employer shall maKe availahle to each
employee, exposaed to methyl cellosolve in éexcess of the actionh lével
at 12 months from the date of the smployee's £irst exposure, and at
evexry 12 months of exposure thereafter, a medical esamination which
must include the following:
(1} KR medical histoxy and physical examination (see
{kK3(2)(I) of this section).
(TT) A complete blood count (see (RKY(2)(II) of this section).
(III) Urinalysis (see (RI(2)(III) of this seetien).
The employer shall obtain £rom the physician, as a record
of the periodie examination, the Followinyg information:
L3 The physician's written orinioen stating whether or
net the employee has any detected madical
conditions which would plage him at increased risk
to further exposure to methyl cellosolve.
(IT) A recording of the complete blood count.
{IIL) A recording of the urinalysis.
Exclusion or Removal from Exposure - No employse shall be exposed to
methyl cellosolve if such exposure could place +the amployee at
increased risk of material impairment of his hedalth.
Emergency Procedures -~ The employer shsall provide emergency and
follow-up medical examinations and treatment £or any employee
injured through exposur¥e to methyl cellosolve,
Informing the Physié¢ian - The employver shall provide +to the
examining physician the following information:
1I) A copy of this section with its Appendices A, B,
_ and C:
(II) B description of the employee’s duties as they
relate to lhis exposure to methyl cellosolve;
(1T} R description of any personal protective eguipment,
in¢luding respirators, required to he useds

{Iv) The: results of any emplovee’s exposure measurement,
if available:

(v The employee's anticipated exposure level; and

(vI) Upon reguest of the physician, information from

previous medical examination of the employee.
Physician's WNritten Opinion

(i) The physician's written opinion shall be a signed
statement by the emamining physician specifically
stating:

(R} Whether the employee'has any detected medical
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conditions whith could be directly or
indirectly aggravated by exposure to methyl
cellosolve or which could significantly
interfere with the ability of the employee to
follew recommended or rXegquired procedures for
protecting himself from unusual or emergancy
eRposure. '

(BY BRny recommended limitations on the employee’s
exposure fo methyl cellosolve,

(C) The employee has been informed by the
physician of any detected medical conditions
which require further medical examinatioen orx
treatment,

(II) The written opinion shall not zeveal medical
information unrélated to exposure to wméethyl
cellosolve.
Altexnative Medical Examinations - If£f +the exgamining physician

chooses to use alternative medical examinations to those specified
in seetions (2) and (4), the employer may acecept such alternative
medical surveillance examinations as meeting the zreguirements oFf
this part provided that the employer:
(T} Obtains a statement from the examining physician

setting Fforth the alternative medieal edaminations

and the rationale for substitution and evidence

that they will be equally effective.
(II) Informs each exposed employee of the fact that

altexrnative medical examinations to those requixed

in section (2) or (4) above are to he made

available.

Refusal to he Medically Examined -~ If an emnployee refuses

any reguired medical examination, the employer shall

inform the. employvee of the possible health consequences of

su¢h refusal and obtain a signed statement from the

employéé indicating that the employee understands the

risks involved by refusing €0 be examined.

Recordlkeeping.

Initial determination.

(i) The employer $hall keep an accurate recdord of all initial
deteriminations reguired to ba made pursuant to paragraph
Le) (1) of this section. _

€343 The recoxd shall include the written determination and any
supporting documentation as required in paragraph (c)(1) of
this sec¢tion.

(iii) This =recoxd shall be maintained wuntil xz&placed by a morxe
recent reqgord.

Exposure measurements.

(i) The employer =shall Reep an accurate record of all measure-—
ments taken to determine employee exposure to methyl
cellosoeolve.

(ii) This record shall include:

(a) The date of measurement;
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(iii)}

(h) & tefe;ence to the subparagraph of this regulstion which
required the measuxement, if any;

(¢) Operations involving exposure to methyl cellosclve which
is being monitored;

(d) Sampling and =analyticial methoeds used and evidence of
their accuracy;

(e} Humbér, duration, and results of samples takeéen;

(£} HName, Sceial Security number, and exposure of the
émployee monitored. '

This record shall be maintained wuntil rxeplaced by a more

recent record but in no event fox less than one year.

Mechanical ventilation.

(i}

(ii)

(idii)
Anhual
(i}

(ii)

(iii)d

Whean mechanical ventilation 1is us&€d as an engineering
d¢ontrol. the employer shall iraintain a record of messurements
demonstrating the eftisctiveness of such ventilation as

regquired by paragraph (e)(1)(i) of this section.

This recerd shall include:

(a) Date of measurement;

th) Type of measurement taken;

{c) Result of measurement.

This record shall be nmaintained for at least one vear.
training.

The @employex shall keep an accurate record of all employee
training and advice reguirxed Dy paxagraph (3) of this
section,

The record shall include:

fa) Date of training; _

¢h} Name and Social Securiiy number of employee trainegd;

(¢} Substance of training provided.

This vvecoxrd shall be maintained wuntil replaced by a more
recent xecord.

Medical records.

(i)

(i)

[ERED)
Aceess

i)

€ii)

The employer shall keep an accurate medical record for eaéh

empleyee.

The recoxd shall include: _ _ _

{a) Results of tests required in Section (R}(3) and (k)(5}
of this Section:

{h) Physician's written opinion:;

(¢} Any employee medical complaints relative to enposure to
methyl cellosclve; '

(d) & signed statement of any refusal to be examined;

{e) A copy of information provided to the physician pursuant
to paragraph (R)(8) (ii) thzough (vi) of this sgection

This =record shall Dbe maintained Foxr <the duration of the

employment of the affected employee.

to retords.

All. trecords zrequired to be maintained by this section shall

be made available upon request to authorized =xepresentatives

of the Assistant Secretary and the Directorx.

Bmployee exXposuxe measurement records reguired “to  be

maintained by this sed¢tion shall bhe made available to
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employee and former ‘employees. and their designated
representatives. :

(iii) Employee medical records reguired to be maintained by this
section shall be made available upon written request to a
physician designated by the employee or former emplovee,

Observation of monitoring.

Duty.

The employer shall give affected employees or their representatives

an opportunity to observe any monitoring of employee exposure to

methyl cellosolve which is condudted pursuant to this section.

Exercise of oppexrtunity to obséerve meoenitoring.

(i) When observation of the monitoring of employee exposure to
methyl cellosclve reguires entry into an area whexe the use
of personal protective devices 1is required, the observer
shall use such eguipment and comply with all other applicable
safety procedures, _ _ _

{ii) Without interfexing wmith the measuxement, observers shall be
entitled to:

{a) Receive an explanation of the measurement procedurés;

(h) Visually observe all steps related to the measurement of
exposure to methyl cellosolve that are being performed
at the place of exposure. '

{e) Record the results obtained.

Employee notification.

The_'employer shall notify in writing, within five work days. every

employee who is Ffound to he exrposad to methyl cellosolve above ‘the

permissible erRposure. The employee shall alsc be notifiéd of the
level of his exrposure and corrective action heing taken +to6 <rYeduce
the exposure to at or below the pexmissible exposure.

Puxsuant ‘te paragraph (K) of this Section, when an employee is

medically examined the empvloyer shall provide the employee with a

¢copy of the physician's written opinion.
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APPENDIX A

SUBSTRHCE SAFETY DATA SHEET

SUBSTANMCE IDEMNTIFICATION

SUBSTANCE: Methyl cellosolve _ _
PERMISSIBLE EXPOSURE: 25 parts of methyl ctellosolve per millicon parts of

aixr (ppm) or 80 milligrams of methyl cellosolve pexr cubic meter of
air (mgseu m?

APPEARARBNCE AND ODOR: Celorless lidguid with & mild, non-residual odor

TT.

.

IXX.

HEALTH HAZARD DATA

Ways in Whic¢h the Chemical Affects Your Body: Methyl ecellosolve can
affect your body if you inhale it, swallow it, or 4if it comas in
contact with your eyes or skin, Methyl vellosolve may ernter vyour
body through your skin. '

Effects of Overéexposure:

1. Short-Term Qveraxp03ure= 'Qvereﬂposure to methyl céllesdlve
may cause dirritation of the eyes, nose and thresat,
dxrowsiness, weakness and shaking. Swallowing methyl

cellosolve may be fatal.

2. Long—-Term QOverexrposure: Prolonged ox rfepeated edposure may
dgause headache, QrOmainess, weakness, Fatigue, staggering,
personality c¢hange and decreased mental ability. Anemia and

other hlood changes may result:

3. Reporting Signs and Symptoms: You should inform youx
employer if you develop any signs or symptoms associated with
methyl cellosoclve eHposure.

EMERGEMNCY FIRST AID PROCEDURES

Eve Exposture: If methyl cellosolve yets into your eyes, wash the
eyés_immediately uith large amounts of water, lifting the lower and
uppexr lids occasionally. If dirritation persists, get medical
attention. Contact lenses should not he worn when working with this
chemical.

Skin Exposure: If methyl cellosolve gets on your skin, promptly
wash the c¢ontaminated sKin with watér. If methyl cellosolve soaks
through your c¢lothing, remove the clothing immediately and £lush the
skin with water. TIf irritation persists get medical attention. Do
not wear the clothing again until the methyl cellesolve has bheen
removed. Replace or repalir impervious c¢lething that Has developed
ledks.
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c. Breathing: If you or any other person breatlies in large amounts of
methyl cellosblve remove the exuposed person to fresh air &t once.
If breathing has stepped, perform artificial respiration. ¥Keep the
affected person warm and at rest. Get medical attention as soon as
possible.

D. Swallowing: When methyl cellosclve has been swallowed get medical
attention immediately. If medical attention is not immediately
available get the affected pexson to vomit by having him touch the
back of the throat with his fingeér or by giving him large amounts
{one pint or morel) of warm Salt water (two tablesvoons 6f salt per
pint of water). Do not make an unconsecious person vomit.

E. Rescueat Move affected person frxom the hazardous exposure. If the
exposed persoh has been overcome, hotify someone else and put into
effect the established emergency rescue procedures. Do no% become a
casualty yourself. Understand your emergency rescue procedures and
know the locations of the eguipment before the needd arises.

IV. RESPIRATORS AND PROTECTIVE CLOTHING
. RESPIRATORS: Respiratorxrs are not the best ey to contrel éxposure to
methyl cellosclve. You can only be zreguired +to wear them for
routine use if youx enployer is in the process of.installing
contrels or other contreol measures: prove inatfleguate. You may. be
required +to wear xespirators £for non-routine activities or in
emeryencies. IE respirators are woxrn, ‘they must have a HMining
Enforcement and Safety Administration (MESA)/National Institute fox
Occupational Safety and Health (HIOSH) appreval label. (0ldex
respizrators may lave a Bureau of Mines approeval label.) Fox
effective protection, respiraters must £it your Face and ‘head

snugly. Respirators should not be loosened or removed in work
situations where there use is required, If you c¢an smell methyl
¢ellosolve while wearing a respirator, the respirator is not working
correctly: go immediately to fresh =airx. It vou experience
diffieculty bréathing while wearing-a respiratoér, tell your émplover.
B. PROTECTIVE CLOTHING! You must wear impervious clothing, gloves,

face shield or other appropriate protective ¢lothing to prevent any
possibility of skin contact with liguid methypl cellosolve,

c. EYE PROTECTION: You must weaxr splash—-proof safety goggles (cup-
cover type dust and splash safety goggles) if there is any
possibility of liquid meﬁhyl_dellqsolva contacting your eyes.

V. PRECAUTIONS FOR SAFE USE, HANDLING AND STORAGE

Methyl cellosolve is a combustible liguid and its vapors ¢an form

explosive mixtures with airy at elievated temperatures. It must be stored

in +tightly <d¢losed «gontainers in a eool, Welli-yventilated area away from
heat, sparks, <flames, strong caustics and strong owidizers. Sources of
ignitionf such as smolking and open flames are prohibited wherever methyl

callosolve is handled. used or stored in a mannex that c¢ould cxzeate a

potential fire or explesion hazard. You must use non-spaxking tools when

epening or closing metal centainers of methvl cellosolve, and containerxs
must he Dbondeéd and grounded when pouring or transfeitring liguid methyl
gellegolve. I£ vyour skin hecomes contaminated with liguid inethyl
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cellosslve, vyou must promptly wash or shower Lo rewmove any methyl
gellosclve fxrom the skin. You must promptly zremove any neon-impervious
¢lothing that bedomes contaminated with Iigquid methyl ¢gllosolve and this
¢lothing must not be reworn until the methyl cellosolve is rémoved from
the ¢lothing. If you handled methyl cellosolve, ¥ou must wash your hands
thoroughly with soap or mild detergent and water before eating, smoking
or using toilet fa&ilities. Firxe ertinguishers, where provided, must he
readily available and you should Kknow where they are and how te¢ operate
them. AsK youx supervisor where methyl cellosolve is used in your uworK
area and fer any additional plant safety and health rules.
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APPENDIX B

SUBSTANCE TECHNICAL GUIDELINES
METHYL CELLOSOLVE

I BEND CHEMICAYL DATA

ce Tdentification

Synenyms 2-Methoxyethanol; glycol monomethyl ether;
ethylene glycol monomethyl ethetr; methyl oxitol; Ektasolve:
Jetfersol EHM

Formulac-s CH30CH2CH20H

Molecular weight: 76.1

1 Data _ _

Beiling point (760 mm Hg): 124 C (256 F}

Specific gravity (water=1): 1.0

Vapor density (air=1 at boiling point of

methyl cellosolvel:r 2.6

Melting point: -85 ¢ (—-121 F)

Vapor pressure 20 C (68 F): & mm Hg

Solubility in water, % hy weight at 20 C (68 F):

Miscible in all proportions _
Evaporation rate (butyl acetate=1): approximately 1
nppearanqe and odor: Colorless Iliquid with a mild, non-
residual odox

XPLOSTON AND REACTIVITY HAZAERD DATA

Flash point: B2 ¢ (107 F) (clesed cup)

Eutoignition tempexature: 285 ¢ (545 F).

Flammable limits in aix, % by volume: Lowexr: 2.5

Upper: 19.8 _

Extinguishing media: Dry chemicsl, alcohol =foan,

¢carbon digxide

Speeial Fire-fighting procedures: Do not use a solid stream
of water sinége a stream will scatter and spread the fire.
Use water spray to cool containers exposed to a fire,

Unusual #ire and explosion hazards: Methyl cellosolve is a

combustible liguid. At alevated temperatures ity vapors can
form explosive mixtures with air. All ignition sources must
be contzrolled where methyl cellosolve is used, handled ox
stezxed. Methyl <¢ellosolve wvapors are heavier than &air and
may travel along the ground and be ignitied by spatrks or open
flames at locations <zremote from the site at which methyl
cellosolve is handled.

For purposes of complying with the_requirements-of 29 CFR
1910.106, methyl cellosolve 1is classidfied as a Class IT

combustible liguid. At 6250 ppm ppm, one-Ffourth of'the louaxr

flammable limit, methyl cellosclve is considered to he =a
potential f£ire and enplésion hazard.
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8. Fox PUEDPOSESs of c¢omplying with 2% CFR 1910.309., the
classification of hazardous locations as described in Axrticle
5990 of +the HNational Electridal Code for methyl cellosclve
shall be Class I Group C.

Reactivity '

i, Gonditions contributing te instability: Heat

2. Incompatibilities: Contact with strong oxidizing agents may
cause fire and explosions. Contact with strong caustlcs may
cause decomposition.

3. Hazardous déecomposition products:® Toxic gases and vapdrs

(such 4% tsrbon monoxide) may be released in = fire involving
methyl cellosolve,

0. Special precautions: Maethyl c¢elloselve will attack some
forms of plastics, rubher and coatings

SPILL, LEAK AND DISPOSAL PROCEDURES

If methyl cellosclve is spilled or leaked, the following steps

should be taken: _

1. Remove all ignition sources

2. Ventilate area of spill or leak

3. For small gquantities, ahsorb on paper towels. Remove to a
safe place (such as a fume hood) and burn the paper. Large
quantities c¢an Dbe collected and atomized in a suitable
combustion chambexr. Methyl cvellosolve may not be allowed to
enter a confined space, such as a sewer, because of the
poessibility of an explesion.

Pexsons not weaxring protective equipient should be restricted from

areas of spills or léaKs until ¢leanup has heen completed.

Waste disposal methoeds:

Methyl celloselve may he disposed of:

1. By atomizing in a suitable combustion c¢hamber.

MOHITDRiNG AND MFASUREﬂEHT PROCEDURES

EXPOSURE ABOVE THE ACTION LEVEL: Measurements taken fox the purpose

of determining employee exnposure unfler this section are best taken

such +that the average 8-hour exposure may be determined from a

single 8-hour sample or two (2) Y-hour samples. Short term intexrval

samples (up ‘to 30 minutes) may also be used to determine averaye

euposure level if a minimum of five (5) measurements are taken in a

randem mannexr over the B-hour work shift. Randem sampling means

that any porxrtion of the work shift has the same chance of being

sanpled =as any other. The arithmetic average of all such random

equal duration samples taken on one (1) worlt shift is an estimate of

an employee'’'s average level of exposure for that work shifi, hix¥

samples should he tallen in the employee's breathing mone (aixr that

would most nearly represent that inhaled by the employee): Sampling

and'analyses-may be pérformed by instruments suech as detector tubes

certified by NIOSH under 42 CFR Part 84, portable direct-reading

instruments, gas and ‘vapor adsorption tubes with subsequent chemical

analyses or dosimeters. The method of measurement must_ieiermine

the concentration of methyl ¢ellosolve to plus or wminus 353%.

EXPOSURE TABOVE THE PERMISSIBLE EXPOSURE: The monitoring ‘under this

segtion should he essentially the same as described under ‘paragraph

Iv. a. Laboratoriés performing chemical analyses should bhe
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accredited in Industrial Hygiene Chemistry by  the American
Industrial Hyyiene Association (ATHR). The method of measureneant
nust determine the concentration of methyl cellosolve to plus or
minus 25%. Methods meeting these adouragy reguiremeénts are
available *from NIOSH.

V. MISCELLAHEQUS PRECAUTIONS

A Store methyl cellosolve in tightly <¢losed containers in a cool,
uell~ventilated area.

B. High enposures to methyl cellesolve can ogcur when transferring the
liguid from one container to another.

C. Hen~-sparking teels must be used +to open and é¢lose metal methyl
cellosolve containers. These c¢ontainexs should be effectively
grounded and honded brior to pouring.

T, Employers must advise employees of all plant areas and operations
where exposure to methyl cellosolve could occux. '

VI, COMMON OPERATIONS

Common operations in which erposure to methyl cellosolve is likely to

pcour are: Guring iits production; its use as a solvent £for resins,

surface c¢oatings, inks, adhesives and dyes; as a softening agent for
heat-sealing cellophane; as =a vcomponent of antiicing and antistall
agents; and its use in the synthesis of plasticizers.
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APPENDIY ¢ - MEDICAL SURVEILLANCE GUIDELINES

I. ROUTE OF ENTRY

Inhalation: skin absorption.

LI TOXICOLOGY

al

Methyl c¢ellosolve exerts its effects primarily on the hematopoietic and
centzal nervous systems, although the vapor is alse a mild ifrritant.
Cases of ‘toxi¢ encephalopathy and macrocytic anemia have been reported
from industrial exposures that may have been as low as 25 +to 75 popm.

Symptoms were headache, drowsiness, lefha;gy and weakness,
Manifestations of central nervous system instability included dtaxia,
dysdrthria, tremox and somnolence. Thesée effects are usually reversible.

In acute enxposures the central nerxvous system effects dwere the more
rpronounced, uwhile prelonged exposure 1o lower concentrations produced

primarily evidence of depression of erythrocyte formation. Anemia may bhe
pronounced. When exposure uwas reduced to 20 ppm, no furthex cases
ocourred. The LC50 foxr 7 hour exposures of rats was 1,480 ppm; death uas

due to lung and kKidney injury. Rabbits exposed to 800 ppm and 1,600 ppm
for 4 to 10 days showed irritation of the upper respiratory tract and
lungs, severe glomerulonephritis, hematuria and albuminuria. Instilled
in rabbit eyves it ¢aused immediate pain, c¢onjunétival irritatibn, and
slight corneal ¢loudiness which ¢leared in 24% hours.

III. SIGNS AND SYMPTOMS

Headache, d;owsiness and weakness; ataxia, tremor and somnolence; pallox
due to anemia. The liguid may be irritating to the evyes.

IV. SPECIAL TESTS

Hone in common usage.

V. TREATMENT
Remove from exposure. Give artificial resuseitation if dindicated. Flush
eyes and skin nith watexr. If swallowed and thée person 18 ¢onscious
indiuce vemiting. Recovery is usuvally rapid and complete.

VI. SURVEILLANCE AND PREVENTIVE CONSIDERATIONS
A. GENERATL

¢entral nervous system effects and Llood disorders have heen
reported in humans exposed to methyl cellosclve., Also kidney dawmage
has been reported after ingestion hy humans, and in animals. This
agent is also absorbed through the skin. It is important that the
physician becomes familiar with plant operating conditions in ‘which
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exposure to methyl c¢ellosolve scouxs. Those with skin disease may
not tolerate the wearing of protegtive ¢lothing and those with
chronic respiratory disease may not tolerate the wearing of negative
rressure respirators.

PREPLACEMNENT

The following medical procedures wmust be made available to each
employee uwho is exposed to methyl cellesolve:

1. L complete history and physical examinatien -— The purpose is
to detect preewisting conditions that might place the éwposed
epployee at increased risk, and to &stablish a baseline for
future health monitoring. Examination of the ¢entral nervous
system should he stressed.

2. Complete blood ¢ount -—- This compound has been shown to
affect the hematopoietic system. A complete blood count must
be performed hefore exrposure including red and white cell
count, a differential count of a stained blood smesr, as well
as hemoglobin and hematocrit.

3. Urinalysis —-— This compound has caused acute Kidney damage in
animals and in humans after oral ingestion,

PERTODIC E¥AMIHATIONS

The above medical examinations sre to bhe rxeveated on an annual
hasis.

References
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REFERENCES AND SOURCES
METHYL CELLOSOLVE
1910.93

Methods of Compliance - Open surface tank classification bhased on a relati
evaporation rate of 16 hours.

Fire
{1

and Safety

Electxical = Classification baged on "Firxe Hazard (lassification of
Chemical Vapors Relative to Explosion-proof Electrical Equipment,™

H. Carxhart et al., National Academy of Sciences, 1973, report to U. &
Coast Guard, report no. CE~D-92-74, p. 14,

Personal Protective Equipment, and (h) Banitatién

Eye:

SKkin:

Union Carbide Toxicology Study; Browning, “Toxicity and Metabolism
of Ind. Solvents;"™ Patty, "Ind. Hyg. and Tox.;" Srant, "Toxicology
of the Eye™ _ _ ;

Union Carbide Towxicolegy Study; Documentation of TLV's; Brouning,
"Toxicity and Metaboliswm of Ind. Solvents;" Patty, "ind. Hyg. and

Tox.:" AIHA Hyg. Guides; NIOSH Towic BSubstances List (1%74)

Ingestion: Patty, "Ind. Hyg. and Tox"
COMMENTS

Eyve

~ Qlassification: 2

output statement numbers: 10

Exceptions: Hone _

_ Union Carbide states the "only mild suxface burns are produc
by one drop of this chemical in the eye of a rabbit.¥ Browning
says that "instillation into the eyes of rabbhits caused immediate
pain, conjunctival irritation and transitory cloudiness of the
cornea.” ‘Patty says exactly the same thing as Bromning but adds
that cloudiness clears within 2% houxrs. Grant, in summarizing t}
work of others, states that 3 drops applied to a rabbhit's eyves wus
found to be only slightly irritating, causing only temporary slic
reddening and swelling of the conjunctiva, graded 3 on a scale oi
to 10 after 2% hours. One instanc¢e of contamination oFf a human
eye with methyl cellosclve has heen xecorded, and in this case
re¢overy was complete within 48 hours.

A classddfication of 2 is clearly indicated as being appropxi

Skin ~ Classification: 2

Output statement numdbers: 2, 7a, 8b, 14g and 21 combined, 14i
Exceptions: See below

The Toxic Substance List and Union Carhide give a skin abso1
tion LDHO for rahbhits of 1.3Y4% mis/kg. Documentation of TLV's has
notatien "skin" after ‘the substance name. Brouning and Patty gix
skin absorption LD50's of 2 gs/Kg. Browning states it "is absorxb:
by the skin of animals in toxic amounts."™ Patty states it is
"readily absorhed through the skin in toxie¢ amounts. The materis
exerts its principal physiological agtion upon tlie bhrain, bhleod.
and kidneys." Tt is also stated in both that repeated or prolont
contact with the skin of rabhits failed to cause appreciable
irritation. AIHAR notes that skin contact, éven with the vapor.,
can be a significant gontribution to everall exposure.

Methyl cellosolve has a vapor pressure of 6 mm Hg at 290
degrees €. It is miscible in all proportions with water and has
flash point of 115 degrees F,
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I classification of 2 is concluded to be appropriate if
statements iHg and 1431 are used instead of 17g and 17i to preveni
any possibility of excessive skin absorption. Note that all skis
renetration LD50's are low, serious physiological effects of the
substance are detailed in the literature, and the ATHA reéborts
that eveén skin contact with the vapor can contribute to exposure:
even though thé vapor pressure of the liguid is but 6 mm Hg.

Ingestion - Classification:
N Output statemeént numhers: 20b
: Exceptions: None
Patty considers this substance "low in single-dose oral %ox:
moderate in repeated dose cral toxicity." He gives single dose

e

Lb50's ranging from 0,89 gskg for rabhits to 3.4 gskg For rats a:
reports "at louwer desage levels deaths are delayed and axe accomi
by lung edema, slight liver injuxy,; and marked Kidney injury.
Hematuria may oceur from single doses. It is also reported tha
rabbits fed daily doses of 0.1 mlskg for 7 days shoued temporary
hematuzia and that "larger doses caused exhaustion, tremors,

albuminuria, hematuyria, and death. Autopsy revealed severe RKidne
injury.

B A c13551ilcatlon of 2 is concluded to be appropriate to

! prevent any of the cited effects. The vapor pressure of the

sSubstance is net significant.
SUBSTANCE TECHNICAL GUIDELINES
METHYL CELLOSOLVE

) I. PHYSICAL AND CHEMICAL DATA
! A. Substance Ydentification
1. Synonynms : 2-Methoxydthanol; glycol honomethyl ether;

ethylene glydol monomethyl ether; methyl oxitol; Ektasolve;
Jeffarsoel EM

2. Formulav® CH30CH2CH20H
3, Molecular weight: 76.1
B. Physical Data
1. Beiling point (760 mm Hgl): 124 ¢ (256 F)
2. Specific gravity (watex=1): 1.0
3. Vapoxr density (air=1 at boiling point of
methyl callosolvel: 2.6
i . Melting Ppoint: =85 ¢ (-121 F)
B. Vapoxr presgure 20 € (68 F): 6 mm Hg
6 Solubility in watex, % by weight at 20 ¢ (68 F):
Miscdible in all propoxtions
7. Evaporation rate (butyl acetate=1): approximately 1
8 Appearance and codor: Colorless Jdiquid with a mild, naon-
residual cdorx
IT. FIRE, EXPLOSTION AND REARCTIVITY HAZARD DATA
= A, Fire
. 1. Flash point: 42 ¢ (107 F) feclosed cup)
! 2. Autoignition temperature: 285 € (545 F)
3. Flammabhle limits in air, % by volume: ZLower: 2.5

. Upper: 19.8 _
| i, Extinguishing media: Dry ¢hemical. aleshel Foan,

3|
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arbon dioxide

5. Special fire—fighting procedures: Do not Use a solid strean

of wateér since a stream will scatter and spread the fire.
Use water spray to cool ¢ontainers exposed to a fize.

5. Unusual fire and explosion hazards: Methyl celloseolve is a
combustible liquid. At elevated temperatures its vapors can
form exwplosive mimxtures with air. All ignition sources must
he controlled whexre methyl cellosolve is used, handled ox
stoxed in =a manner that could create a votential fire or
explosion hazard. Methyl cellosclve vapors are heavier than
air and may travel along the ground and bhe ignited by sparks
or opeén flaies at locations remote froem tlHe site at which
methyl cellosolve is handled.

7. For purposes of complying with the reguirements of 29 CFR
i910.106, mathyl qellosolve is c¢lassified as a Class 1II
combustible liquid. For ‘example, 6300 ppm, approximately

one-fourth of the lower flammable limit, is one situatien ‘in
which methyl ecelloseclve is considéred to be a potential fire
and expleosion hazard.

8, For purposes of complying with 29 CFR 1910.309, the
classification of hazardous locations as described in Article
500 of the National Electrical Code for methyl cellesolve
shall be Class I Group C.

Reaptivity _ .

1. Conditions contributing to instability: Heat.

2. Inceompatibilities: Cemtact with strong oxidizming agents may
gause fire and explosions. Contact with strong caustics may
cause decomposition.

3. Hazardous decomposition products: Toxic gases and Vapors

(such as ¢arhon monoxide) may be released in a fire involwving
methyl cellosolve. _ _

4. Special precautions: Methyl cellosolve will attack sonme
forms of plastiecs, rubber and ¢oatings

III. SPILL, LEAR AND DISPUSAL PROCEDURES

A.

Iw.

IEf methyl ¢eélloSelve 1s spilled or ‘leaked, the following steps
should he taken:

1. Remove all dignition sources

2. Ventilate area of spill or leak

3. Fer small gquantities, absorb on paper towels. Remove to a
safe place (sugh as a fume hood) and burn the paper. Large
cguantities g¢an be ¢collected and atomized in a suitable
combustion chambeyxr. HMethyl cellosolve may not be allowed +to
enter a confined space, such as a seuer, because of the

possibility of an enplosion,
Persons mnot wearing protective eguipment should be restricted from
areas of spills or leaks until cleanup has been completad.
Waste disposal methods: Methyl celloesclve may be disposed of:

1. By absoxrbing it in vermiculite, dry sand, earth or & similar
material and disposing in a secured sanitary landfill,
2. By atomizindg in a suitable combustion chamher.

MOMITORING AMD MEASUREMENT PROCEDURES
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a. EXPOSURE BABOVE THE ACTION LEVEL: Measurements taken Ffor the purpose
of determining employee exposute undar this section are best taken
such that the average B-houxr exposure may be determined from a
single 8~hour sample or two (2) U~lour samples. Shorlt texrm interval
samples (up to 30 minutes) may alsoc be used to detexmine average
exposure level if a minimum of £ive (3) measurements are taken in a
randowm manner over the 8-hour work shift. Random sampling means
that any portion of the woxk shift has the same chance of being
sampled as any other, The arithmetic average of all sugh random
equal duration samples taken on one (1) worK shift is an estimate of
an emplovee's  average level of exposure for that work shift. Rix
samples should be. taken in the employee's breathing zone (air that
would most nearly répresent that inhaled by the emyloyee), Sampling
and analysés may Dbe perforwmed by instruments such as detector tubes
certified by HIOSH under U2 CFR Part 84, portable direct-reading
instrumenfs, gas and vapor adsorption tubes with subsegquent chemical

analyses or dosimeters, _ The method of measurement must determine
the «c¢oncéntration of methyl cellosolvée te plus or minus 35%,

L. EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE: The monitoring under this
section should be essentially the same as described under paragraph
Iy, a. Laboratories pexferming chemical analyses should be
accredited in JIndustrial Hygiene Chemistry by the Ameriecan
Industrial Hygiene @Association (ATHA)D. The method of measurement
nust determine the concentration of methyl cellosolve to plus or
minus 25%. Methods meeting these accuracy requirements are
available from HIGSH.

V. MISCELLANEQOUS PRECAUTIONS

a. Store methyl <¢ellosolve in ‘tightly c¢losed containers in a cool.
wall-ventilated area.

B. High exposures to methyl cellosolve can ocour when transferring the
lLigquid £rom one ¢ontainer to another.

C. Non-spaxking +tools must be wused +*o open and close-metal methyl
cellosclve containers. These containers should be effectively
grounded and bonded prior to pouring.

D. Employers should advise emplovées of all plant areas and operations
where eéxposure to methyl cellosolve coduld odeur.

VI. COMMON OPERATIONS

Common operations in which exposure to methyl cellosolve is likely o

occur are: during its preduction; its use as a solvent for <xesins,

surface <coatings, dinks, adhesives and dyes; as a softening agent for

-heaimsaaling cellophane; as a c¢compoénent of antiicing and ‘antistall

agents; and its use in the synthesis of plasticizers.
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USE/EXPOSURE AND CONTROL DOCUMENT

METHYL CELLOSOLVE
Principal Route

UsesExposure
Inhalation of vapoxr and

skin contact with liquid
during spray application

(or other method inveolving
heat) of surface coatings
containing solvent
(including woocd and
uire-coating lacguexrs, metal
coatings, alkyd baking
enamels, phendlic vaxnishes.
epory resin c¢oatings)

Inhalation ¢f vapor and

skin contact with liquid
during printing operations
(iné¢luding printing on
plastic materials, roto-
gravure printing, and
cellulose acetate pigment
printing on tenrtiles)
Inhalation eof vapor and
skin contact with liguid
during other tlhian spray ok
heat-related application
of surface coatings contain-
ing solvent (including
lacguers and varnishes)
Inhalation of vapor and
skin contact with ligquid
during manufacture of
surface coatings and
dyveing agents (including
stains, lacquexs, dyes

and inks)

Inhalation of vapor and
skin centact with ligquid
during sesaling of moisture

proof cellophane wrdppers

and packagihg

Inhalation of vapor and
skin contact with liquid
during dyeing operations
(ine¢luding cellulose
acetate fibers and fahric

and other textiles ineluding

rayon, leather dyeing and
prood staining)

Inhalation of vapor and
skin contact with ligquid

of Entry
A,D

Currently Used
Control Methods
Local exhaust ventilation;
personal protective eguip-
ment (goggles or face
shield, gloves) good
personal hygisne

General dilution ventilati
rersonal protective equip-
ment (gloves)

Local exhaust ventilation;
pexrsonal protective eguip-
ment (goggles or face
shield, gloves) good
personal hygiene

Process enclosure; local
eithaust ventilation

Process enclosure

Process enclosure; geheral
dilution ventilaticn

Process enclosure: genera]
dilution ventilation
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during synthesis of sub-

stance

Inhalation of vapor and

skin contact with ligquid

during use as an anti

icing agent (in JP-4 military
jet fuel and as an anti-stall

additive in gasoline)
Inhalation of vapor a

skin contact with liquid

during synthesis of

plasticizer and other
compounds (primarily
di (2-methoxyethyl)-

nd

phthalate and methyl cellulose

acetate)
Inhalation of vapor a

skin contact with liquid

durn and use
of adhesives containi
solvent (including

polyvinyl acetal, formal

nd

ng

and butyral and polyurethane

adhesives)

Inhalation

Skin contact resulting in
localized irritation
Ingestion

Skin contact resulting in
absorption and subsequent
systemic poisoning

General
tion

Process
exhaust

Process
exhaust

dilution ventila-

enclosure; local
ventilation

enclosure; local
ventilation; pex-

sonal protective equip-
ment (gloves)



