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The basic texnt of this document contains the draft technical standard

approved by the Joint Review Committee of the NIOSH/0SHA Standards
- ‘Completion Program and the supporting documentation <foxz the substance

DIPROPYLEXE GLYCOL METHYL ETHER.

The SCP draft technical standards are recommendations to the Department of
Labor for its consideration in rulemaking and have no legal status until
final rules have been promulgated by that ageney. This draft standaxrd is

provided foxr your information only. ‘

The References and Souxces, Respirator Table Dociumentation and Uses/Exposure

and Control DooUméntation_are the working documents used by “the various SCP
working groups during the development of the drafit technical standaxd and

serve'as the technical'foundation_fox the standard. The classiiicatibn fox

each substance and ‘the regulatory statemsnts were derived follouwing a
decision logic established feoxr the variocus sections of the standard.
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DEFINITIONS

PERMISSIBLE EXPOSURE - "Permissible Expostre™ means inhalation of
dipropylene Schﬁl-methYl ether in concentrations not in éuxcess of
100 parts per million {ppm) . (600 milligrams per cubic eter,
mgseu.m.) averaged over an eight houxr wozxk shift, as stated in
séction 1910.93, Table G-1.

ACTION LEVEL =~ "Action Level™ means one half (1/2) of the
permissible exposure for dipropylene glycol methyl ether,

EMPLOYEE INFORMATION ~ Each employer whe has a workplace in which

dipropylene glycol methyl ethex is present shall:

(D]

(23

{a)
(1Y

(21

(3)

(4}

STAMDARD AVAILABILITY - EKeep a <copy of +this section with its
appendices A, B and C, at the werkplace. This material shall be
made readily available to6 affected employees; and

PRESENCE OF DIPROPYLENE GLYCOL METHYL ETHER - Inform affeclted

employees of the gquantity, location, and manner of use or storage of
dipropylene.glycol_mathyl ether,

EXPOSURE MEARSUREMENT _
INITIAL DETERMINATION - Each employver who has a place of enployment
in which dipropylene glycol methyl &ther is relsased intdé ‘the
workplace air shall determine if any employes may he exposed to
airboxne concentrations of dipropylene glyccel methyl ether at or

above ‘the aéetion level. The determination shall bhe made each tine
there is a change in production, process, ox control measures which
could result in an increase 1in aixborne concentrations of

diproepylene glycol methyl ether. A wrxitten determination shall be

made and it shall contain at lesast the follouing information:

i) Any information, observations, or calculations which would
indicate employee exposure to dipropylene glyecol methyl ether;

€idi)d Any measurements of airborne concentrations of dipropylene glveol

taken;

{1ii) #Any enmployee complaints of symptoms which may be attributable
to exposure to dipropylene glycol methyl ether; and

(iv3 Date of determination, work heing pexformed at the time,
location within work site, name, and social secuxrity nuwmbex
of each employee considered.

INITTIAL EXFPOSURE MEASUREMENT - If the employver determines that any

employee may be exposed te aixborne concentrations of dipropylene

glycel methyl ether at ox above the action level, the exposure of

the employee Dbelieved to have the greatest exposure shall be
measured. The exposure measurement shall be representative of the
maximum exposure of the employer,

IDENTIFICATION OF EXPOSED EMNPLOYEES ~ If the exposure measurement
taken under paragraph (¢)(2) of +this sesction reveals employes
exposure to airborne concentrations of dipropylens glycol methyl
ethér at or above the action level, the employex shall:

(i) Identify all employees who may be exposed at or above
_ the action level; and )
{11) Measuze the enposure of the empleyees so identified.
EXPOSURE  ABOVE THE ACTIOM ©LEVEL - If an employee sxrposure
measturement reveals that an employee is exposed to airborne

concentrations of dipropylene glycol methyl ethexr at ox above the



(52

€6)

td)

NIOSH/0SHA Draft Technical Standazd

and Supporting Documentation for DIPROPYLENE GLYCOL METHYL ETHER

action level, but not above the permissible exposure, the exposuze
of that eimployee shall bée measured at least evexry tuo months.

EX¥POSURE ABOVE THE PERMISSIBLE EXPOSURE - If an employee exposure

measurement réveals that an ewmployes 1is edposed %o . airbozne

concentrations ok dipropylene glycol methyl ethexr above +the

permissible exposure, the employer shall:

(il Inform the employee of tha exposure as required by para-
graph (¥){1) of this sec¢tion; and

tidi) Measure the ewposure of the emplovee at least monthly; and

(iii) Institute control measures as raquired by paragraph (E) of
this section. '
TERMINATICN OF EXPOSURE MEASUREMENT - Tf two consequtive employee
exposure measurements taken at least one week apart reveal that the
employee is exposed'to airborne concentrations of dipropylene glycol
methyl ether below the action level, the -employer may terminate

measurement <for the employee. For purposes of this subparagraph,

use of respirators shall not constitute zreduetion of employvee
exposure below the action level.
METHODS OF MEASUREMENT - An employee's ekposure shall be obtained by

any combination ¢£f long texm or shoxt term samples which represents the
employeefs actual exposure _avaraged over an eight ‘hour work shift
(Appendix B (iv)). The method of measurement shall have an accuracy, to

a confidence level of 95%, of not less than that given in Table 1 helow,
: Table 1

Coneentration Requized Acéuracy

Above permissihle ekposure Plus or Minus 25%

At or below permissible exposure

and above the action level Pilus or Minus 35%

At or below ‘the action level Plus or Minus 50%

{e) Methods of Compliance _

(1) Engineering controls - Ho employee shall be exposed to dipzopylene
glycol methyl ether above +the permissible Iimit as defined in
paragraph (a)(1) of +this section. Engineetring and work practice

[ ]

controls shall he uséd to redice exposure to dipropylene glyéol

methyl etheér to at or below the permissible exposure.

(1) When mechanical ventilation is ‘used to c¢ontrxol exposure,
measurements which demonstrate systemn efficiency (for
example: ajir velocity, static pressure, or air volume) shall
be made at least every three months. Measurements of systemn
efficiency shall also be made within five work days of any
ghange in production, process or control which might result
in & reduction in control.

(ii) In the design of opeén suxface tank ventilation foxr the
purposes of section 1970.94% (4d), operations Anveolving
dipropylene glycol methyl ether shall be classified as B-=# at
70 F.

(iii} Where a £an is located in duct work and whexe dipropylena
glycol methyl ether is present in concentrations greatér than
5000 ppm, the fan rotating elément shall be of non-sparking
material or the c¢asing shall consist of, oxr bé lined with,
noen-sparking material. There shall be sufficient clearance
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between the fan rotating element and the fan casing so as to
prevent contact.
ators - _
Compliance with the permissible exposure may not he achieved
by the use of respiratorxs except: _
(a) During the time pexiod necessaxry to install engineezing
_ contrxols; or
(k) In werk situations in iwhich enfrineering ¢eontrels are
technigally not feasible; or
(e¢) In work situations in which feasible engindering and
woxk practice cdontrols are insufficient +to reduce
employees exposure to at ox Lelow prermissible exposure.
they shall be used to zreduce exposure to the lowest
level feasibles ox
{d) Tor operations net exceeding 40 hpouxs pexr year; or
fe) In emergencies.
Respirators shall he ‘jJolntly approved by the Mining
Enforcement and Safety Administration {formerly Bureau of
Mines) and by the National Institute for Occupational Safety
and Health under the provisions of 30 CFR Part 11.
Employers shall_select and provide the appropriate respiratox
from Table 2 snd shall ensure +hat the employee uses the
respirator provided.
Employers shall institute a respiratory proitedtion preogzam in
accordance with gsedtdions 1910.134(0); ), {e) and (£).

TABLE 2. RESPIRATORY PROTECTION FOR DIPROPYLENE GLYCOL METHYL

Condition

Permissible Respiratory Protection

~Ffrom Unknoun Con-

Vapor Concent

Equal to or 1

than 1000 ppm

ration

es5s
vapor cartridge(s) with dust, fume; and mist filtex(s),.
A gas mask with a chin-style or front oxr hack mounted
organic vapor c¢anister with dust, Fume; and mist filtex.
Any supplied-air respirator.
Any self-¢ontained breathing apparatus.

Egqual to or less

than 2500 ppm

Greater than
or Entry & Es

centrations

250C ppm

cape operated in pressure-~demand or other positive pressure moda.

R combination respirator which includes a Type C supplied-

ajir reéspirator with a full facepiece operated in pressure-
demand ox other positive pressure or cdontinucus flow imode an

an auxiliary self-contained air supply operated in
pressure—demand or other positive pressure mode.
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Fire Fighting Self-contained breathiny apparatus with a full facepiece

orerated in pressure—-demand or other positive pressure mode.

Escape Any gdas mask providing protection against oxganic vapors.

r—
.

Any escape self-contained breathing apparatus.

(£) Fire and Safety

Ewployers shall familiarizme themselves with the informatien contained in

the Substdnce Technical Guidelines f£or dipropylene glycol methyl e&ther

which is ¢ontained in Appendix B in orxdexr to ensure the safe handling and
use of dipropylene glycol methyl ether.

(1) Electrical - For the purposes of compliance with section 1910.309,
locations classified as hamardous locations due to the presence of
dipropylene glycol methyl ether shall be Class I Group C.

{2} Portable fire ~exrtinguishérs - For the purposes of compliance with
section 1910.157, dipropylene glycol methyl ether is classified as a
Class B fize hazard.

(3) Powered industrial “*trucks - For the purposes of c¢ompliance with
section 1910.178, locations c¢lassified as hazardous locations due to
the presence of dipropylene glycol methyl ether shall be Class I
Group C.

(4) Combustible liguids ~— For the purposes of compliance with section
1910.106, liguid dipropylene glycol methyl ether is ¢lassified as a
Class IIIA combhustible liguid., Spray f£inishing operatlons shall be
verformed in accordance with sections 1910.17107 and 1910.94 (¢). Dip
tank opérations shall be performed in accordance with sections
1910.108 and 1910.98 (d).

(5) Souzces of idgnition ~ Sources of ignition such as smoking or open
flames are prohibited where dipropylene glycol methyl ether is
handled, used or stoxed in a manner so as to create a potential fire
or exvlesion hazarxd.

(6) Storageé - Dipropylene glycol methyl ether shall be storsd so as not
to come in &contact with strong oxidizZers.

§:3) Personal Protective Egquipment
(1) Skin Contact _ _
(il Employers shall ensure that c¢leothing wet with liguid dipropylene

is placed in closed containers foxr storage until it
gan be discarded ox until the employer provides for
the remecvdal of dipropylene glycol methyl ethex from the clothing.
clothing is to be Iaundered or othermise cleaned to
remove the dipropylene glycol methyl ethex, the employer shall. in
rerson performing the operation of the hazardous
_ properties of dipxopylene glycol methyl ether.
{h) Spills _
(1) sSpills of Q@ipropylene glycol methyl ether shall he cleaned up
immediately after utilizing available ventilation.
(i) Reserved
(g3 Training &nd Information - Edch émployer who has employees éxposed
to dipropylene glycol methyl ether in excess of the action level, or
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employees who may have eye contact wlth liguid dipropylene glycol methyl
ether; or employess who woxk where acoldentaJ release, spill, fire, or
explosicon of dipropylens glycol methyl ether may o¢cux, shall annually:

1)

(23

3]

(k)
1)

23

(3)

(")

(5)

(63

Substance Safety  Data Shest - Infoxrm each employee of the
information c¢ontained in the Substance Safety Data Sheet dfor
dipreopylene glycel methyl ether, which is contained in Appendix a;
and

Medieal -

(T) Rdvise empployees as to the signs and symptoms ot exposure to
dipropylene glycol methyl ether.

(o, Instruct the ewmployees +to advise the empleoyer of the

development of signs and symptoms of ewposure to dipropylene
glycol methyl ether which are llsted in Appendix A.

(ILX) Instruct the employees +t¢ inform the employer if they develop

any of the medical conditions listsd in (K){(2) .of ‘this
section; and

FProcedures -

(1 Provide training %o ensure that enmployees understand the
precautions of safe use, emergency procedures, and the
cprrect use of'p;oﬁective eguipment relative teo dipropylene
glycol methyl ether,

(1T The procedures reguired hy (T)(1), £23, and (3){I} shall bhe

provided to employees at the eéupense of the employver during
the employee's normal working houfs.
Medieal Surveillance
The ewployer shall provide medical proceduxres as required by
paragraph (k). These protedures shall be provided at noe ¢ost to the
employee.
Preplacement Questionnairxe <~ The employer shall obtain from each
employee who will he exposed to ligquid dipropylene glyecol methyl
ether, or airhorne concentrations of diprepylene glycel methyl ether
at or above the action level, & written statement as to whether such
employee has a history of any of the following:
(1) Chronic lung disease '
{IT) Liver disease
{ITT)} ¥idney disease _
Freplacement Medic¢al Eramination - The employer shall provide a
medical examination for an employee i1f +the employee provides a
history of any of the conditions named in paragraph (K}(2).
Results of Preplacement Examination - The employver shall ohtain a
physic¢ian's written opinion based on the medical eramination
pursuant to paragraph (kR){(3).
Periodi¢ Medical Examinations ~ The employer shall provide a medical
examination for an employee if the employee advises the employexr of
the developmwent of:
(%) Any of the medical conditions listed in (k)(2).
tIx) Signs and symptoms listed in Appendir A which the
employeée suspects may be caused by exposure to
dipropylene glyéol methyl ether,

Results of Periocdic Examinations - The -emplpyer_shall'ohtain a
physician's written opinioen based on the medical examination

pursuant te paragraph {(K)(H)
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Exclusion orxr BRemoval from Exposure - No employse shall dontinue to
be euxposed to dipropylene glycbl.méthyl ether if such expoesure ¢ould
place the employee at increased risk of material impairment of his
health.

Emetgency Procedures = The employexr shall provide emergency and
followfup medical examinations and treatment foxr any enmployee
injured through exposure to dipropylene glycol methyl ether.

Informing the Physieian - The enmployer shall provide +to the
eramining physician the following infoxrmation:
(1) A copy of this séction with its Appendices &, B,

and C;

(rI) A description of the employee's duties as they
relate to his exposure to dipropylene glycol methyl
ether;

(ITT) A description of any personal protective equipment,
including réspixators, required 1o he wsed;

(v} The results of any emplovee's exposure measuremsnt,
: _if available; B

(v¥) The employee's anticipated exposure level; angd

(VL) Upon regquest of the physician, information £rom

_ ~ previous medical examination of the;employee.

Physician's Written Opinien

(T} The physician's written opinion shall be a signed statement
by the examining physician specifically stating:
(A) Whether ths employee has any detected medical

¢onditions which could he directly or
indirectly aggravated by sxposure to _
dipropylene glycel methyl ether or which ceould
gignificantly interfere with the ability of
the employee to Ffollow recommended or reguired
procedures for protecting himself from unusual
O eMerygendy eHposure.

{B) Any recommended Iimitations upsén the
employee's exposure to dipropylene glycol
methyl ether. '

(C) The employee has been informed by the _
physician of any degtegted medical conditions
which zeguire further medical examination ox
treatment.

(IT) The written opinion shall not rzeveal medical
information unrelated to exposure to dipropylene
glycol methyl ether.

Refusal to be Medically Examnined - Tf an employee refuses

any regquired medical examination, the emplover shall _

inform the employes of the possible health conseguences of
such refusal and obhtain a signed statement from the
employee indicating that the employee understands the

risks invelved by refusing fte¢ bée eéxamined.

RacordKkeeping.

TInitial determination.



e,

Bt

(2)

(33

4)

HIOSH/08HA Draft Techniwval Stahdard
and Supporting Documeritation for DIPROPYLEME GLYCOL METHYL ETHER

(i The employer shall keep an ascurate record of all initial
determinations reguired to he made pursuant to ‘paragraph
(e)(1) of this section.

(ii) The zxecord shall idinelude the nwritten détermination and any
supporting documentation as reguired in paragraph (e){¢1) of
this seetion.

(3ii) This recoxd shall be maintained until replaced hy a mote
recent record. '

Exposure measurements.

(i) The employer shall Reep an accuzrate record of all measure-
wments taken to determine emplovee sexposure to dipropylena
glycol methyl ethar.

(ii)d Thig reéoxrd shall include:

(a) The date of measurement;

tb) A referende te the subparagraph of this regulation which
required the measurement, if any;

{e¢) Operations inveolving exposure +to dipropylene glycol
methyl ether whicli are being monitored;

(d) Sampling and analytical methods wused and evidence of

- their acouracy; '

(e) MHumbex, duration, and results of samples taken;

(£) MHNawnsg, Social Security number; and exnpoesure of the
employee monitored.

(1ii) This =record shall be maintained until replaced by a more
recent record but in no event for less than one year.

Mechanical ventilation.

(il When mechanical ventilation is wused as an engineering
control, the employer shall maintain a record of messurements
demonstrating the effectivengss of such ventilation as
réquized by paragraph (e¥(13(i) of this section.

Cit) This rzecord shall include:

td) Date of measurement;
{b) Type of measurement taken;
(¢} PResult of measurement.
(iii) This record shall be maintained for at least one yeax.

Training and information.

(i) The ‘employer shall Kkeep an accurate record of all employes
training and advice ©required by paragraph (j) of ‘this
section.

(ii) The record §hall inglude:

(a) Date of training; _ _
(b} Nawe and BSocial Security'nUmber of emplovees trained;
(¢} Substance of training provided.

(iii) This recoxrd <shall be maintained wuntil replaced by a more
recent ‘récord.

Medical récnrds.

i) The: employer shall keep an accurate medical record foxr each
' employee.

¢ii) The record shall include:

(a) Physician's written opinion;
(b) Preplacement questiohnairey
(¢} Any employee medical complaints relative to expoSure te dipr
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(d) A signed statement of any refusal to bhe exanined;
{e) A copy of information provided toe the physician pursuant
to paragraph (K)(%3(ii} through (vi) of this sec¢tion.
€1ii) This reéord shall DBe maintained f£or the duxation of ths
employment of the affected employee.
Bocess to recozxds.
(i) A1l records regquired to be maintained by this section shall
e made available upon request to authorized representatives
of the Assistant Secretary and the Director.

(ii) Employee eXpOSULe measurenent regoxrds reguired to be
maintained by this sedtien shall be made available to
emplovees and formex employees and theixr designated

reptesantativés.

(iii) Enployee medical zrecords redquired to bes maintained by this
sec¢tion shall be made available upon written zrequest +to a
physician designated by the employee or former emplovee.

Observation of monitoring.

buty. _

The employer shall give affedted employees or their representatives

an opportunity to observe ahy monitoring of employes exposure to

dipropylene glycol methyl ether which is conducted pursuant to this
section. '

Exercise of opportunity to observe monitering,

¢id When observation of the monitoring of employee erposure to
dipropylene glycol methyl ethexr reguires entry into an area
where the use of personal protective devices is reguired, the
observer shall use such equipment and comply with all other
applicable safety procedures.

(i1 Without dinterfering with the measureiment. ochservers shall be
entitled to:

() Receive an explanation of the measurement procedures;
(b) Visually cbsexve all steps related to the measurement of
exposure to dipropylene glyecol methyl ethexr that are
bging performed at the place of @xposure.
(¢) Record the results obtained.
Employee notification.
The employer shall notify in wZiting, within f£ive woxrk days, every

employege who is found to be euposed +to dipropylene glycocl methyl

ethex_ abhove the permissible exposure. The?employee‘shall also he
noetified of the level of his exposurs =and the corrective action

being taken +to zreduce the exposure to at or below the pexrmissible
eXposire.

Pursuant to paragraph (k1 of this Section, when an employee is
medically éxamined the empléyer shall provide the employee with a
copy of the physician's written opinion.
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KPPENDIX A

SUBSTAMCE SAFETY DATA SHEET

SUBSTANCE TDENTIFICATION

SUBSTANCE: Dipropylene glycol methyl ether
PERMISSIBLE EXPOSURE: 190 parts of dipropylene glycol methyl ether pex

million paxts of air (ppm) or 600 milligrams of dipropylene glycol

methyl ethetr pér culbic meter of air (mdgs/cu m)

APPEARRANCE ANMD ODOR: Colorless liguid with a weak odor

TT.

A,

TII.

- C.

[

HEALTH HAZARD DATH
Mays in Which the Chemical BRffects Your Body: Dipropylene glycol
methyl ethex can affect your body if you inhale it, swallow it, or

if it comes in contact with your eves.

Effects of Overekposure:

1. Short-Term Overexposure: Overexposure to high air levels ox
liquid splashes of dipropylens glycol methyl ether may cause
irritation of the eyes and nose. Swallowing, hbreathing ox
absorbing this chemical through the skin may cause nausea and
sleepiness.

2. Repoxrting Signs and Symptoms: You should inform vyour

efmployer if you develop any signg or symptoms associated uwith
dipropylene glyecol methyl ether exposure.

EMERGENCY FIRST AID PROCEDURES

Eye Exposuxer If dipropylene glycol methyl ether gets into your
eyes, wash the eyes imwmediately with large amounts of water, lifting
the lower and upper lids occasionally. I¥ irritation pexsists, get

medical atbtention. Centact lenses shﬁulﬂ'not he worn when worXing

with thisg chemical.

Skin Exposure! If dipropylens glysoel methyl ether saturates youx
¢lothing, promptly remeve the clothing and wash or shower. De¢ not
rewear the <¢lothing until the dipropylene glyéol methyl ether has
been removed. Wash any dipropylene methyl ether Frem your sRin
regularly., If irritation persists, get medical attention.

Breathinyg: If you ox any other person breathes in large amounts of
dipropylene-glycol methyl ether remove the exposed persen ‘to fresh
Rir. at once. If breathing has stopped. pexrfornm artificial
respiration. "Keep the affected person warm and at rest. Get
medical attention as soon as possible. '
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D. Swallouwing: When dipropyvlens glyeol methyl ether has heenh suwallowed
get medical attention immedistely. T£f medical attantion is not
inmediately available get the affected person to vomit by having him
touch the back of the throéat with his Ffingser ox by giving him large
amotlnts (one pint or more) of warm salt water (tuwo tablespoons-oﬁ
salt per pint of watezr). Do not make an unconscious .pexrson vomit.

E. Resgup: Move affected pexson from the hazarxdous exposuxe. TIf the
exposed person has been overgome, notify someone else and put into
effect the established emergérncy rescue procedures. Do not hecome a
casualty yourself. Undexrstand your emergency rescue procedures angd

. know the locations of the equipment before the need arises.

IV. RESPIRATORS AND PROTECTIVE CLOTHING _ _

A. RESPILRATORS: Respirxators are not the best way, to control exposure to
dipropylense glycol methyl ethéx. You can only be required +£o uear
them foxr routine wusé if your empleoeyer is in ‘the process oOf
installing contriels or other control measures prove inadequate. You
may be reguired to wear respirators for non-routine activities or in
emergencies. If respirators are woxn, they must have a Mining
Enforcement and Safety Administration (MESA)sHNational Institute forx
Occupational Safety and Health (NIOSH) =appreval label. (0lderx
respirators may have a Bureau of Mines approval lahel.} For
effective protection, respirators must Fit vyour f£ace and head
snugly. Respirators should neot be loosened or xemoved in work
situations where their use 1is reguired, If vyou can smell
dipropylene glycol methyl ether while uwearing a respiratoz, the
respirator is not working correétly: ge immediately o f£resh air.
If you experience difficulty breathing while wearing a respirator,
tell your employer.

B. PROTECTIVE CLOTHING: HNone required.

c. EYE PROTECTION: HNone reguired

V. PRECAUTIONS FOR SAFE USE, HANDLING AND STORAGE

Dipropylene glycol methyl ether is a combustible ligquid and its vapozrs

¢an form axploésive miutures with air at elevated témperatures. It must
be stored in tightly c¢losed containers in a well-ventilated area away
from heat, sparks, flames, and strong oxidizers. Sources of dgnition

such =ag swmoking and open flames azxe prohihited wherever dipropylens
glycol methyl ether is handled, used, 6r stored in a manner that ecould
create a potential fire or eiplosion hazard. Fire extinguishers, where
provided, must be readily available and you should kneu where they are
and how to operate them. RAskK your supervisor where dipropylene glycol
methyl ethexr is used in your woxrk area and fox any additional plant
safety and health rules,



Ry

al

=

HIOSH/OSHR Draft Technical Standard

and Supporting Documentation for DIPROPYLENE GLYCOL METHYL ETHER

APPENDIX B

SUBSTANCE TECHNICAL GUIDELINES
DIPROPYLENE GLYCOL METHYL ETHER

PHYSTCAL AND CHEMICAL DATA
Substanee TIderntification

1.

z.
3.

Synenyms: Dipropylene glycol monomethyl ethex;
dowancl LHOB

Formula: CH3ICH{OCH3ICH20CH2CH{OH)ICHE
Molecular weight: 148

Physical Data

1: 30111ng point {760 mm Hg): 190 © (374 F)

2. Specifie¢ gravity (water=1): 0.95

3, Vapor density (air=1 at beiling point of
dipropyléne glycol methyl a2ther): 5.11

4. Melting point: -83 C (=117 F}

5. Vaper pressure at 20 C (68 F): 0.3 mm Hg

6 Bolubility in water, % by weight at 20 C (68 F):

Miseible in all proportions

7. Evaporation rate (butyl acetate=1): 0.02

8. Appearance and odorf Coloxless ligquid with a weak odor

FIRE, EXPLOSION AND REACTIVITY HAZARD DATA

Fire

1. Flash peoint: 85 € (185 F) (closed cup)

2. Autoignition temperature: ©Data not available

3. Flammable limits in air, % by volume: Data not available

Y Extinguishing media: Dxy chemicgal, =alcohol Zfoam, carhon
dioxide

h. Special fire-fighting procvedures:! Do not use a solid stream
of water since a strsam will socatter and spreasad +the Fire.
Use water spray to cool containers exposed to a fire,

6., Unusual £ire and explosion hazards: Dipropylene glycol

g methyl ether is a  combustible liguid. At  elevated
temperatures its vapors can form enxplosive mixtuzes with =air.
All ignition sources must be controlled where diprovylene
glycaol nethyl ether is handled, used, of stered dn a manner
sao as to create a potential fire ox exnplesion hamard.

7. Foxr purposes of complying with the requirements of 29 CFR
1810.106, dipropylene glycol methyl ether is classified as a
class ILITA combustible iiguid. _

8. For purpoges of complying mith 29 C¢FR 1910.309, the
classification of hazardous locations as described in Article
590 of the National Electrical Code forx dlpxopylene glycol
mathyl ether shall be Class T Groeup C.

Reacdtivity

T. Conditions contributing to instability: Heat
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2. Incompatibilities: Contact ulth strong owidizing agents may
_ cause fire and explosions.
3. Hazardous decomposition products: Toxwid gases and vapors

(such as carbon monoxide? may Dbe released in a fire involwing
diprepylene glycol methyl ether.

4. Special precautions: Dipropylene glycol methyl ether will
attack some forxrms of plastics, rubber and coatings

SPILL, LEAK AND DISPOSAL PROCEDUHES

If dipropylene glycol methyl ethex dis spilled or leaked, the
following steps should he talken: ’

1. Remove all ignition sources

2, Ventilate area of spill or leak

3. For small quantities, absorb on paper towels. Remove to a
safe place {such as a fume hood) and buxn the papex. Large
quantities may be <¢ollected and atomized in a.suitable
combustion chamber or absorhed on vermiculite, dry sand.
earth ox similar material and disposed of in a sanitary
Tandfill.

Persons not wearing protective eguipment should be restricted from
areas of spills or leaks until cleanup has been completed.

Waste disposal methods:

Dipropylene glycol methyl ether may be disposed of hy atomizing in a
sultable combustion chamber, or by absorbing on vermiculite, dry
sand, earth or similar material and disposed of in a sanitary
landfill,

MONITORING AND MEASUREMENT PROCEDURES

EXPOSURE ABOVE THE ACTION LEVEL: Measurements taken for the purpose
of detérmining employee expésure under this section are best taken
su¢h that +the aveérage 8-hour exposure may be determined from a

single $-hour sample or tuwe (Z) 4-hour samples. BShort term interval

samples (up te 30 minutes) may also be used to determine average
exposure level if a minimum of £five (5) measurements are tnken in a

;an&om manner over the 8~hour work shift. Random sampling means
that any poxtion of the work shift has +the same chanece of Dbeing

gamnpled as any othex. The arithmetie¢ average of all such random
aqual duration samples taken on one (1) work shift is an estimate of
an enmployee's average level of exposure for that work shift. Nir
samples should be taken in the employee’s breathing zmone (air that

would mest nearly réepresent that inhaled by the employee), Sampling

and analyses may be pexformed hy instruments such as detector tubes
certified by HNIOSH under H2 CFR Part 84, portahle direci-reading

Anstruments, yas and vapor adsorption tubes with subseguent chemical

analyses or dosimeters. The methoed of measurement ihust determine
the concentration of diproepylene glycel msethyl ether +to plus ox
minus 35%.

EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE: The monitoring undexr this

section should be essentially the same as described undex paragraph

Iv. a. Laboxatoxries performing chemical analyses should Dle
acecredited in TIndustrial Hygiene Cheémistry hy the American
Industrial Hygiene Assocgiation (ATHAY. The method of measurement

must deteérmine theé concéntration of dipropylene glycol methyl ether
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"to plus o©or minus 253, Methods meéeting these ac¢éuracy reguirements
are available f£from HTOSH.
V. MISCELLANEOUS FRECAUTIONS
A. Store dipropylene glycol methyl ether in tightly c¢losed containers
' away from heat. ' : '
B, Emploeyers must advise employees of all plant areas and coperations

where expostre to dipropylene glycol methyl ether could occur.
vVI. COMMON OPERATIONS.
Common operations in which exposure to dipropylene glycol methyl ether is
likely to ocdeur are: during its produetion; its use in doatings., resins,
plastics, paints, pastes, dyes and dinks; as a vomponent of hydraulic
fluids, eils and greases; as a chemical intermediate; and duxring the
manufacture of cosmetics and food additives.
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APPENDIX C - MEDICAL SURVEILLANCE GUIDELINES

I, ROQUTE OF ENTRY
Inhalation.
IT: TOXICOLOGY

Dipropylene glycol methyl ether is primarily a narcotic with mild
irritating preperties. Single 7 hour exposures of rats to 500 ppm vapor
regulted in only wnild harcosis with rapid recovery. Repesated daily
inhalation exposures to £four animal species at 300 to 400 ppm also
produced mild narcosis but no othex significant effects. These levels
are disagreeable to huhans, causing some eye and nasal ixritation. High
vapor concentrations or liguid splashes cause transient irritation of the
eyes., There is no skin irxritation +From even prolonged or repeated
contact. Chronic systemic effects have not béen observed in humans.

Ir:. SIGNS AMD SIMPTCOMS

Trritation of the eyes and nose. MWeakness, lightheadedness, and
headache may occur at high levels.

IV. SPECTAL TESTS

None in common uSage.

V. TREATMENT
Remove from exposure. Wash eyes and contaminated skin with water. If
swallouwad and the person is consgious, dinduce vomiting. Recovery is

usually complete.,

YI. SURVEILLANCE AND PREVENTIVE CONSIDERATIONS

A GENERRL

Most reported effects of dipropylene glycol methyl ether axe caused
by its ixritant properties. It dis iwmportant thsit the physician
becomes F£amiliar with plant operating conditiohs in which exposuzre
to dipropylene. glycol methyl ethey odeurs. Those with skin disease
may not tolerate the wearing of protective ¢lothing and those uwith
chronic respiratory disease may not tolexrate the uwearing of negative.
pressure respiratoxs.

B. PREPLACEMENT

Routine medical histories and physical examination arxe not requizxed.
Howgvex, the employer must screen employees for history of certain
mediecal c¢onditiens (listed below) which might place the employee at

Wl
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ingreaséed risk from dipropylerne glycol methyl ether exposure. Oonly
these giving a positive history of thesé conditions must be referred
for Further medical examinations.

i. Liver disease -- Although dipropylene glycol methyl ether is
not known as a liver toxin in humans, the importance of this
organ in the biotransformation and detoxification of foreign
substances should be considered hefore exposing persons with
impaired livexr function.

2. Kidney disease =~ Although dipropylené glycol methyl ether is
not Rnown as a kidney toxin in humans, the importance of this
crgan in the elimination of toxic substances Jjustifies
special consideration in these with impaired renal Ifunction.

3. Chronic respiratoxy disease -~ In persons writh impaired
pulmonazry fun&tion, especially those with obstructive Aairway
diseases, the bhreathing of dipropylene glycol methyl ether
might cause exacerbation of symptoms due to its dirritant

properties.

c. PERIODIC EXANINATIONS
Routine periodic examinations are not regquired. Houwever, if the
employer bhacomes aware of an employee with tlie above listed
conditions, he must zxefer such eéemployée for Ffurther medical
examination.
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REFERENCES AHND SOURCES
DIPROPYLENE GLYCOL METHYL ETHER

1910.93
Methods of Compliance
(1) Engineering Controls - Open surface tank classification based on
relative evaporation rate of more than 500 hours. In the absence of

definitive data on the lower flammable limit of dipropylene glycol methyl ¢
5000 ppm was estimated to be the level above which non-sparking materials
are required to minimize fire or explosion hazards from fan construction.
Fire and Safety
i) Electrical - Classification based on "Fire Hazard Classification of
Chemical Vapors Relative to Explosion-proof Electrical Equipment,"
H. Carhart et al., National Academy of Sciences, 1973, report to U. S.
Coast Guard, report no. €CG-D-92-74, p. 31.
Personal Protective Equipment, and (h) Sanitation
Eye: Patty, "Ind. Hyg. and Tox.;" Browning, "Toxicity and Metabolism of
Ind. Seclvents;" Dos MSDS
Skin: Patty, "Ind. Hyg. and Tox.;" Documentation of TLV's

Ingestion: Patty, "Ind. Hyg. and Tox.;" Documentation of TLV's; Browning,
. "Toxicity and Metabolism of Ind. Solvents"
COMMENTS
Eye - Classification: 0
Output statement numbers: None
Exceptions: Hone

Patty notes that "when one drop of undiluted material was
placed in a rabbit's eye on each of 5 consecutive days, a mild
transitory irritation of the conjunctival membranes occurred.

Fluorescein staining revealed no corneal damage." Elsewhere it is
stated that is is "transiently painful but not damaging." Browning
agrees. Dow MSDS states "minimal irritation, nor corneal injury" and
suggests that eye protection is "not normally necessary" or if provide
need only be "safety glasses without side shields." It would appear
that eye protection need not be made mandatory.
Skin - Classification: 0
Output statement numbers: 7h
Exceptions: Statement 7b included because of flash point of
185 deg. F
Patty notes that "continuous contact of . . . with the skin of

numerous rabbits for 90 days caused only a very slight scaliness
The response was similar to that produced by water alone under the
same conditions." Single application rabbit skin absorption tests
using 20 mls/kg resulted only in transient narcosis. Patch tests on
250 hymans "produced no evidence of primary irritation oxr sensitizatio
of the skin." Documentation of TLV's has the notation "skin" after th
chemical's name because "65 repeated doses during 90 days resulted in
death in a significant number of exposed rabbits at levels of 3 mlskg
and above. There was a possibility that the compound activated
latent respiratory infection in the exposed animals." Finally, in the
Medical Surveillance Guidelines (Appendix C), it is stated that there
is no skin irritation from even prolonged or repeated contact and
that chronic systemic effects have not been observed in humans.

It is concluded that skin contact with this substance has not
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heen shoun to he hamardous te humans. It is therefore assigied a
_ classification of =mero.
Ingestion - Classificatioen: 0
Output statement numbers: MNoéne
Exceptions: HNerne

Patty gives a single oral dese rat LD50 of ahout 5.5 ml/kg.
Its toricity is considered to be on the bhorderline beituween slight
and practically non-toxic by the Documentation of TLV's. Vapor
pressure is 0.4 mm Hg at 26 C. Brouwning adds that 1.0 grkg given
to rats for 35 days caused no ill effects.
BSUBSTANCE TECHMICAL GUIDELINES
DIPROPYLENE GLYCOL METHYIL ETHER

PHYSICAL AND CHEMICAL DATA
Substance Identificatiocn

1. Synonyms: Dipropylene glycol monomethyl ether; X
dowanol L5OB _

2. Formula: CH3CH(QOCH3)CHZ2OCHZ2CHCOH)ICHS

3. Molecular weight: 148

Physieal Data

1. Boiling point (760 im Hgd): 190 ¢ (374 F)

2. Specific¢ gravity (water=1): 0.95

3, Vapor density {air=1 at boiling point of

dipropylene glycol methyl ethexr): 5.11

4, Melting peintt -83 ¢ (~117 F) _

5. Vapor pressuxe at 20 € (68 F): 0.3 mm Hyg

6 Solubility in water, % by weight at 20 ¢ (68 F)r
Migeible ih all propexrtions

7. Evaporation rate (Lutyl scetata=1): 0.02

8, Appearance and odor: Ceolorlsss liguid uith ‘a weak eodox

FILRE, EXPLOSION AND REACTIVITY HRZRRD DRTA

Fire

1. Flash point: 85 C (185 F) (closed cup)

2 Autoignition temperature: Data net avdailable

3. Flammable limits in air, % by volume: Data not available

4 Extinguishing media: Dry «hemical, alcohol foam, carbon
dioxide

5. Special fire-fighting procedures: Do not use a 50lid stream

of water since a stream will scatter and spread the fire.
Use water spray to coocl containers exposed to a firs.

6. Unusual fire and explosion Hhamards: Dipropylene glycol
methyl eather is =a cdombustible Lliguid. At elevated
temperatures its vapoxs can for¥in eéxplosive mixtures with air.
All ignitioen sources must be controlled where dipropylensa
glycoel methyl ethez is handled, used, or stored in a manner
that could create a2 potential Fire or explosion hazdard.

7. For purpeses of complying with the reguirements of 29 CFR
71910.106, dipropylene glycol methyl ether is ¢lassified as a
€lass ILITIA combustible liquid.

8. For purposes of complying with 29 @FR 1910.309, +the
¢lassification of hazardous locations as described in Axrticle
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500 of the National Eléctrical Code for dipropylene glycol
methyl ether shdll he Class I Group C.

Reactivity

1. Conditions contributing to instability: Heat

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

3. Hazardous decomposition products: Touic gases and vapors

(such as carbon monoxide) may be released in a fire involving
dipropylene glycocl methyl ether.
b, Spegial precautions: Dipropylene g¢glycol methyl etheér will
attack some forms of plastics, rubber and coatings.
SPILL, LEAIK AND DISPOSAL PROSEDURES
If dipropylene glycol methyl ethex is spilled or leaked, the
follouwing steps should be takens

1. Remove all 1gn1t10n sources

2. Ventilate area of spill or leak

3. For small gquantities, absoxbh on papexr towels. Remove to =
gafe place (suc¢lh as a fumne heood) and burn the paper. Large

guantities may bhe c¢ollected and atomized in 2a suitable
combustion chanmber.
Persens not wearing protective squipment should be restricted from
areas of spills orx leaks until cleanup has been completed.

Waste disposal methods: Dipropyl&ne glvcol methyl ether may be

disposed of:

1. By absorbing in vermiculite, dry sand, earth ox a similax
material and disposing in a secured sanitary landfill.

2. By atomizing in a suitable combustion chamber.

MOHITORIHG AND MEASUREHENT PROCEDURES

EXPOSURE ABOVE THE ACTION LEVEL: Measurements taken £or the purpose
of determining employee exposure under this section are best taken
such that the average 8-hour exposure may bhe determined from a
single 8-hour sample ¢xr two (2} L-hour samples. Short term interval
samples C(up to 30 mninutes) may also be used to deteéermine average
exposukte level if a mininum of five (5) measurements are talen in =a
random manner over ‘the 8-hour work shift. Random sampling means
that any portion of the work shift has +the same c¢hance of being
sampled ds any otherx. The arithmetic average of all such randeom
equal duratien samples taken on one (1) woxk shift is an estimate of
an employege’s aversge level of erposure fer that work shift. Bir
samples should be taken in the employee's lreathing zone (air that
would most nearly repredent that inhaled by the employvee). Sampling
and analyses may bhe performed by instruments such as detector tubes
certified by NIOSH wundex 42 CFR Part 8%, portable direct-reading
instruments, gas and vapor adsorption tubes with subseguent chemical
analyses ox dosimeters. The method of measurement must determine
the concentration of dipropylene glycol methyl ether +o plus or
minus 35”,

EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE: The menitoring under this
section should be essentially the samé as described under paragraph
V. a. Laboratories perforwing chemical =analyses should be
aceredited in Industrial Hygiene Chemistry by the American
Industrial Hygiene Association (ATHAY, The method of measurement
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‘must determine the concentration of dipropylene glveol methyl ether
o plus or minus 25%, Methods meeting these accuracy reguiremants
are available from HIOSH.

v. MISCELLANEOUS PRECAUTIONS

A. Store dipropylene glycol methyl ether in tightly c¢losed containers
away from heat.
B. Employers should advise emplovees of all plant areas and operations

where exposure te dipropylene glycel methyl ethexr could occur.
VI. COMMCH OPERATIONS
Common operations in which exposure to dipropylens glycol methyl étheér is
likely teo ovéuxr are: during its production; its use in coatings, resins,
plastics; paints:; pastes, dyes and inks; as a component of hydraulic
fluids, oils and greases; as a c¢hemical intermediate; and during the
manufacture of cosmetics and iood addltlves
RESPIRATOR TABLE DOCUMEMTATION

SUBSTANCE: Dipropylene glyctol methyl ethex
‘D.0.L. STANDARD: 100 ppm
WARNING PROPERTIES:

Odor Thresheld: Brouwning states that dipropylene glycol moncimethyl ether
has "& mild either odour in maderate concéentrations but a strong
objectionable odour at 1000 ppm.

Eye Irritation Level: Dipropylene glycol methyl ether vapor is not Knouwn to
irriﬁan%; but accordlng to Fatty, the undiluted liguid when placed in a
rabbit's eye "on sach of 5 consecutive days (causes) a mild transitory
irritation of theé conjunctival membranes."

Othexr Information: Aeocoxrding to Brodning. “"high concentrations of the vapour
(of dipropylene glycol methyl ether) cause marRed irritation of the nasa
mucuous -membrane, which is difficult Ffor humans to tolarate.™

Evaluation of Warning P:operties Brxouning xeports'that nasal irritation is
warning property uhich "is a valuable protection against concentrations
might have toxic affects, and an inhalation hazard is not likely since,
remarks, 'levels that may be texic on rapeated ex¥posure probably will ne
toleratefl voluntarily.'"” The Documentation of TLV's notes that concentr
of 300 to 400 ppm dipropylene glycol methyl sther "were very disagreeabl
levels of 100 ppm, which might he voluntarily tolerated without complain
considered to be safe with respect to organic¢ injury.®

For the purposes of this standazd, dipropylene glycol methyl ethe
treated a a material with good warning properties. Gas sorbent respirat
ggquipment is permitted.

IDLH: In the available toxicological dinformation, theére is no evidence of an I
concentration fox diptopyléne glyeol methyl ether, as this substance "is lou
in toricity by inhalation. {Patty) Tor the purposes of this standard, resp
have bheen selected on the basis of the protecdtion factor afforded by eash dev
up to a concentration of 5000 ppm. Concentrations above 5000 rpm are unlikel
be encountered in the workplace because of the high boiling point and low vap
pressuxe of thls substance.

Other Toxi¢oloegical Infcxmation¢ Concerning the effects of dipropylene glyco
Brouning states that "no toxic effects on human béings have heen reporte
and Rowe et al. (1951) helieve that it presents practidally no hazard fr
inhalation of the vapour . . . By inhalation, exposure of rats to 500 pp
for 7h caused only transieént narcesis . . . . For rabbits and monkevs,
806 ppnm for 186 days caused no ill-effects; for xats and guinea pilgs,
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1500 ppm for 184 days caused only slight depression of growth and very
slight injury to liver and lungs, also slight tarxcosis."

Patty also states that dipropylene glycol mathyl ethexr "is low in
by inhalatien. The hazards to health associated with the handling and
ordinary use of this material would seem to be minimal."

LFL: Data not available
VAPOR PRESSURE AT 20 ¢: 0.3 mm Hg
SATURATED CONCENTRATION AT 20 C: Approximately 395 ppm

st
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USE/ZEXPOSURE AND CONTRQOL DOCUMEHT
DIPROPYLENE GLYCOL METHYL ETHER
Principal Route
of Entry

A,8

Currently: Used
Control Methods
General dilution ventila-

Use/Extposgute
Inhalation ¢of vapor and

paints,

skin contact with liguid
during application of
coating materials (latex
lacguers, leathex
protactive codtings)

Inhalation of vapoxr and

skin contact with liguid

during use as a general

so6lvent for oils and greases

Cespecially usgiul since
it is completely miscibhle in
water)

Inhalation of vapeor and skin
¢contact with liguid during

use as ‘a couplihg and dis-—

persing agent (manufacture
and application of printing
pastes and dyes, printing

and writing inks)

Inhalation of vapor and skin
contact with ligquid during

manufacture of cosmetics

Inhalation of vapoxr duxing
the manufacture of coating
materials (latex paints,
lacguers, leather protective

coating)

Inhalation of wvapor and skin
contact with ligquid during
use as a food additive
(slimicide 4in food packaging
materials, adhesives in

foed packaging)

Inhalation ¢f vapor during
manufacture of
dipropylene glycol methyl ethex

Inhalation of vapor during
manufadiure and use of heat
transfer agents C(hydraulic bhrake
filuids?

tien

General
tien

General

tion

General

tion

General

tion

General

tion

dilution

dilution

diTutien

dilution

dilutien

ventila—

ventila-

ventila-

ventila-—

ventila-

General dilution ventila-

tion; loeal exhaust wentila-
progess enclosure

tion;

General dilution ventila-

tion
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Inhalation of vapor and
skin contact with liquid
during manufacture and u
of metal c¢leaning and gl
cleaning and antifogging
compositions

Inhalation of vapor and
skin contact with liquid
during cleaning and main
tenance of storage tanlks
and in cases of accident
spillage
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A,B General dilution ventila-
tion
se
ass
A,B General dilution ventila-
tion; local exhaust ven-
= tilation; personal pro-
tective equipment (goggles.,
al respiratory, protective
devices)
Inhalation

Skin contact resulting in
localized irritation
Ingestion

Skin contact resulting in
absorption and subsequent
systemic poisoning



