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The basic tewt of this document contsains the draft technical standard
approved by the Joint Review Committee o6f +the MNIOSH/0SHA Standards

Completion Program and +the suppozrting documentation for the substance N-

BUTYL GLYCIDYL ETHER.

The SCP draft technical standards are recommendations to the Department of
Labo: for its consideration in rulemaking and have no legal status until
final zules have heen promulgated by that agency. This draft standard is

provided for your information only,

The References and Sources, Respirator Table Documenﬁation and Uses/Exposure
and Control Dbcumentaﬁibn are the working documents used hy the various SCP
‘working groups during the development of the draft technical standard and

serve as the technical foundation for the standard. The ¢lassification for

each substance and the zregulatory statements were deérived following =

i

decision logic established for the various sections of the standard.
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DEFINITIONS

PERMISSIBLE EXPCSURE - "Permissihlée Exposure" means inhalation of n-
butyl. glyeidyl ethe¥ in ¢oncentrations not in excess of 50 parts perx
mitlion (ppm) (270 milligrams pexr cubic meter, mgscu.m.)} averaged
over an eight hour work shift, as stated in section 1%10.93, Table
G—-1.

ACTION LEVEL -~ VYAction Level”™ means one half (1/2) of the
permissible exposure for n-butyl glycidyl ether.

FMPLOYEE INFORMATION - Ea¢h employer who has a woxkplace in which

n=butyl glyveidyl ether is present shall:

{13

(2)

{g)
1?2

(2)

(3)

8)

STAKDARD AVAILABILITY - FKeep a ¢opy of this section with its

apprendices A, B and ¢, at the workplace. This material shall be

made readily available to affected employees; and

PRESENCE OF N-BUTYL GLYCIDYL ETHER - Inform affecied employees of
the guantity, location, and manner of use oxr sitorage of n-butyl
glyeidyl ether.

EXPOSURE MEASURENMENT

INITTAL DETERMINATION - Each employer who has a place of employment

in which n-butyl glyecidyl ether is released into the workplace air
shall determine 3if any employee may bhe exposed to airxhozne
concentrations of n-butyl giycidyl ether at or above the .action

level. The determination shall be made each time fhere is & c¢hange

in production, process, or control measures which could result in an
increase din airberne concentzations of n~hutyi glyeidyl ether. A

written determination shall be made and it shall contain &at least

the following informationt
(il Any information;: observaticong, or calculations which would
indicate employee exposuze fo n-buiyl glycidyl ethex;

(iid iny mea$urements of aixhorne concentrations of n—butyl gliyecidyl

taken;
(iii) Any emplovee complaints of symptoms which may be attributable
to exposure to n-hutyl glyecidyl ether; and
(iv> Date of determination, woxrk being pexformed at the time,
doeation within work site, name, and sceial security fnumbel
af each emplovee considered.
INITIAL EXPOSURE MEASUREMENT - If thée employer determines that any
employee may be exposed to airborne concentrations of n=-butyl
glyeidyl esthexr at or =above the action level, the exrxposure of the
amployee believed te have the gredtest enxposure shiall he measured.
The exposureé measurement shall be .representative of the maximum
exposure of the employée.
IDENTIFICATION OF ©EXPOSED EMPLOYEES - If the exposure measurement
taken under paragraph (¢){2) of +this section reveals employee
exposure to airborne concentrations of n-hutyl glyecidyl ether at ox
ahove the action level, the employer shall: )
(i} Identify all employvees who may be exposed at or above
the action leveél;: and
iz} Measure the exposure of the énployeds so ldentified.
EXPOSURE ABOVE THE ACTIQH LEVEL - TI£f£ an emnplovee eexposuxe
neasuremnsnt reveals that an employee i1is exposed to airborne
concentrations of n-butyl glycidyl ether at or above the action
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levelk, but not akove the permissible exposure; the exposure of +that
employee shail be measured at least every two months.

(5) EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE - If an employee exposuzre
measuzrement reveals +that an employee is exposed to airborne
concentrations of n-butyl glycidyl e&ther .abowve the permissible
BeRYpOSUrE., the employex shall:

(i) Inform the émployvee of the exposure as required by para-—
graph (NY(1) of this section; and
(iil HMeasure the exposure of the employee a2t leasi monthly; and

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

(63 TERNINRTION’ QF EXPOSURE NERSUREMENT - If tweo consecutive emplovee
exposure measurements taken at least one week apart reveal that the
empleoyee is exposed to airbozrne concentratlons of n-butyl glyeidyl
ether lelow the agtion level, the employer may terminate measurement
for the enployes. For purposes of this subpazxagraph, use of
respirators shall not constitute zreduttion of employee eXposure
helow the =zction level.

tdd METHODS OF MEASUREMENT - An employee’s exposure shall be obtained by
any combination of long term oxr short term samples which represents the
aemployee's actual exHposure averagad over an eight hour work shift

(Appendi® B (iv)¥. The method of measuréement shall have an accuracy., to
a confidence level of 95%, of not lesg than that given in Tahle 1 helou.
Table 1 '
Concentration Required Accuracy
Above permissible axposure. Plus or Minus 25%
Atk or. helow permissible EXPOSUTE
and above the action level Plus o¥r Minus 35%
At or balow the action level FPlus or Minus 5BO¥
(a) Metheds of Compliance
(1) Engineering c¢ontxels - No empleyee shall be exposéd to n-butyl
glyeidyl ether above the permissible limit as defined in paragraph
{ad(1) of +this section. Engineering and worX practice controls

shall be used *to réduce esxposure to n-butyl glycidyl ethexr to at ot
below the permissible

(id When mechanical ventilation i1s used +to contrel exposure,
meéasurements which demonstrate system efficiency (forx
examnple: alr velocity, static¢ pressuré, or air volume) shall
be made at least every three months. Measurements of system
efficiency shall also be made within f£five work days of any
change in production, preocess or contrxol which might result
in a reduction in control. _ _

(ii) Where a fan is located in dugt work and where n-butyl
giyeidyl ether is bresent in c¢encentrations greater than 5000
ppm, the fan rotating eleément shall be of non-sparking
‘matérial or the c¢asing shall consist of, oxr he lined with,
non-sparking materizl. There shall be sufficient clearance
betiveen the fan rotating element and the fan casing so as to
prevent contact. '

(2) Respirators
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(i) Compliance with the perimissible exXposure may not be achieved
by the use of respirators encept: '
(a) During the time period necessary to install engineering
goentroels; or
(b) In woxR situations 4in which engineering controls aze
technically not feasible; ox
(¢) Tn work situations in which feasible engineering and
work practice controls arxe insufficient to reduce
employees exposure to at or helow permissible exposure.,
they shall be used to zreduce exposure to the louwest
level feasible; oz '
(d) Foxr operations not exrceeding L0 hours per year; or
(e) In emergencies.
(ii) Respixators shall be jointly approved by the Mining
Enforcemant and Safety Administration (formerly Buxreau of
Mings) and by the National Institute for Occupational Safeiy
and Health under the provisions of 30 CFR Paxrt 11.
¢(iii) Enployers shall select and provide the appropriate respirator
froem Tahle 2 and shall ensure ‘that the employee uses the
_ respirator provided.
Liv) Emplovers shall institute a respiratory proteéction program in
accordance with sections 1910.138(b2, (4), (&) and (F).
TABLE 2. RESPIRATORY PROTECTION FOR n~BUTYL GLYCILDYL ETHER

Condition Permissible Respiratoxzy Protection

Vapor Concentration

Equal to oxr less

than 500 ppm organi¢ vapor cartridge(s).
A gas mask with a chin-style ox front or back mounted
organic vapor canister.
Any supplied-air respirator with a full Ffacepiece, helmet

¢¥ hoaod.
Equal to¢ or less
than 1000 ppm
Greate¥ +than Self-¢ontained breathinyg apparatus_uifh-a full facvepiece
1000 ppm, or operatad in pressure—-demand ox other positive pressure mode
Entry and Escape _
from Unknoun dix respirator with a full facepiece operated in pressure-

Congentrations
augiliary self—contained air supply operated in pressure-—
demand corxr other positive pressure mode.
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Fire Fighting Self-contained breathing apparatus with a full facepiece
opératedl in preéssure-demand (positive pressure) mode.

Escape Any g=as mash provldlng protection against organic¢ vapors.
Any escape self-contained breathing apparatus.

(£) Fire and Safety

Employers shall familiarize themselves with the information contained in

the Substance Technic¢al Guidelines for n-butyl glycidyl ether which is

contained din Appendix B in order to ensure the safe handling and use of
n~butyl glyc¢idyl etherx.

(1) Electrlcal -  Fox the purposes of conpliance wlth segtion 1910.309,
locations classified as hazardous locations due to the presenece of
n-butyl glycidyl ether shalil bhe classified as Class I Group C.

(2) Powered industrial +trucks - For the purposes of compiiance with
section 1910.178, locations c¢lassified as hazardous locations due to
the presende of n-hutyl glyecidyl ether shall be Class I Group C.

(3) Portable firxe exntinguishers - For the purposes of compliance with
section 1910.157, n-butyl glycidyl ether is classified as & Class B
fire hazard. _

(4) Combustible liguids ~ Foxr the purposes of compliance with section
1910.,1046, liguid n-butyl glycidyl'ether is élassified as a
Class ITI c¢ombustible liguid.

(5) Sources of dignition - Sources of 1gn1t10n such as smoklng DX Open
flames sre prohibited where n-hutyl glycidyl ethex is handled, used
or stored in a manner so as to create a potential fire or explosion

hazard.
{6) Storage -~ n-butyl glyecidyl ether shall be stored so as not to come
in contact with strong oxidizers and stronyg caustics.
(g) Personal Protective Equipnent
C1) 8kin Contact
(i) Employers shall provide, and zrequire employees to use,
impervious clothing, gloves, face shields (8~inch minimum?
and othexr appropriate ©protec¢tive c¢lothing necessaxry to
rrevent any pessibility o¢f skin contaect t¢ liguid n~butyl
glyeidyl ether. Face shields shall c¢énmply with section
1910.133 ({ajy{6}.
¢ii) Employers shall ensure that clothing contaminated with liguid

n-butyl glycidyl ethex is placed in «closed containexrs for
storage until it ¢an be discarded or until the ewployex
provides for the removal of n-butyl glycidyl ether from +the
c¢lothing. If +the c¢lothing is to be laundered or otheruise
cleaned to remove the n-butyl glycidyl ether, +thé employer
shall inform ‘“the person performing the operation of the
hazardoeus properties of n-bHutyl glycidyl ether.

(iii} Employers shall ensure that non—impervious ¢lothing
contaminated with Iigquid n-butyl glyeidyl ether hes removed
promptly and not reworn until the n-butyl glyecidyl ether is
removed fxom the clothing,
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Eye Contact

i Employers sHall provide, and zxzeguire employees toH usé,
splash-proof satety voggles (cup—cover type dust and splash
satety goggles), which comply with section 1910.133 (a)(6),
where eye contact to liguid n-butyl glycidyl ether may occur.

Spills

Spills of n-butyl glycidyl ether shall he cleaned up immediately

after eliminating potential souxces of ignition =and utilizing

gvailable ventilation. ) _

Liguid n-butyl glycidyl ether may not he allowed to enter a confined

spac¢e, such as & sewer, hecause of the possibility of an eénplosion.

Sanitation

Employers shall ensure that emplovees whose skin Dbecowmes

contaminated with liguid n-butyl glycidyl ether promptly wash or

shower using soap ¢or mild detergent to remove any n-butyl glycidyl

ether from the skin.

Emplovers shall ensure that employees who handle liquid n-butyl

glyeidyl ether wash their thands thoroughly with soap o¢xr mild

detergent and wwater hefore eating, shoking or using toilet
facilities.
Training and Information - Each employer who has employees exposed

to n-butyl glycidyl ethaer in excess of the action level, or employees wuho

may

have skin ox eye ¢ontact with liquid n-hbutyl glycdidyl ethex, or

empléoyees who work where accidental release, spill, fire, or explosion of
n—-butyl glyc¢idyl ether may c¢ccur, shall annually:

1)

€2)

(3

- CR)
G

(2)

Bubstance Safety Data Sheet -~ Inform éach enployee of the
information contained in the Substance Safety Data Sheet for n-butyl
glycidyl ethexr, which is contained in Appendix A; and

Medieal -

() Advise employvees as to the signs and symptoms of exposure to
n-butyl glyeidyl ether.

(II> Instruct  the employees to advise the employer of the
development of signs and symptoms of exposure +o n-butyl
glyeidyl ether which are listed in Appendir A

{III) Instruct the emplovees to inform the employexr if they devélop
any of the medical cenditions listed in (RJI(2) of +this
section; and

Precedures - _

(1) Provide txaining +o ensure that employvees understand the
precautions of safe use, emergency procedures, and the
correct use of vprotective equipment relative +to n-butyl
glyeidyl ether.

(IT) The procedures required by (j)CiY, (2), and (3)(I) shall be
provided to employees at the expense of the employer during

_ the employee's normal working hours.
Medical Surveillangs
The emdbloyer shall provide medical procedures &5 reguired Dhy
paragraph (k3. These procedures shall be provided at ne cost to the
employeae.
Préplacemenf Ruiestionnaire — The employer shall ebtain f£rom éach

empleyee who will be exposed o Ligquid n-butyl ‘glyecidyl ether, or
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airborne c¢oncentrions of n-bhutyl glycidyl ether at or above tha
action level;, a written statement as to whethexr such employee has a
history of any of the following:

(I) Skin disease

{(IT) Kidney disgase

({TXI) Chronic lung disease

(V) Liver disease

Preplacement Medi¢al Examination - The employer shall provide a
medical examination for an employee if the employee provides a
history of any of the conditions named in paragraph (kI(2).

Results of Preplacement Examination - The employer shall obtain =
physician's written opinion based on %the medical examinatien
pursuant to paragraph (k)(32).

Periodic Medical Examinations — The employer shall provide a medical

examination for an employee if the employee advises the employer of
the development of: _
(T) Any of the medical conditions listed in (k){2).
(II) BSigns and symptoms listed in Appendix X which the
enployee. suspects may be caused by exposure to n-
butyl glyeidyl ether.

Results of Periodic Exraminations - The employex shall obtain &
physigian's written opinion based on the medical examination
pursuant to pardgraph (R)Y(5}.

Exelusion ox Removal from Ewposure — NHo employee shall continue to

he exposed to n-butyl glycidyl ether if such exposure could place
the employvee at increased risk of material impaizrment of his health.
Emergency Procedures - The employer shall provide emexrgency and
follow-up mwedical examinations and treatment for any emplovee
injurxed through exposure to n-butyl glyeidyl ether.
Informing the Physician -~ The employer shall provide ‘to the
examining physician the following dinformation:
¢Id A copy of this section with its Appendices A, B,
and C; _
(IL) A description of the employee's duties as they
relate to his expaosure to n- butyl glyeidyl ether;
(EIL} 3 descxlptlon of any personal protective eguipment, including
respirators., zegquired to be used;

(IV) The results of any employvee's exposure measurement,
if available; ' '

(v} The employee's anticipated exposure level; =and

(vIT) Upen reguest of the physician, informatiocn £from

previous medical examination of the employee.
Physician's Written Opinion
(L) The physieian’'s written opinion shall be a signed statement
by the examining physician specifically stating: '
(A) Whether the employee has any detected medical
conditions which could bhe directly ox
lndlrectly aggravated hy exposure to n-bultyl
glycidyl ether ©or which could significantly
interfere with the ability of the employvee to
follow recommended or required procedures for
protecting himself £rom unusual or emergency
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gxHposure.
(B) Any recommendsd limitations upon the _
employee’s exposure to n-butyl glycidyl ethex.
(C) The employee has been informed Ity the
physietian of any detected medical conditions
which reguire further medical examination or
treatment.

(IT) The written opinien shall not reveal medical
information unxelated to euposure to n-hutyl
glyeidyl ether.

{11) Refusal to be Medically Examined - If an employee refuses
any regquired medic¢al examination, the employer shall
inform the employee of the possible health conseguences of
such refusal and obtain a signed statément from the
employee indicating that the employee understands the
risks involved by refusing to be examined.

(1) Recordkéepinyg.
(1) Initial determination. _ }
(%) The employer shall keep an accurate record of all initial

determinations reguired +to be made pursuant to paragraph
(¢)¥{1) of this section.

(ii) The zrecord shall inglude the written deterwminsation and any
supporting documentatien as required in paragraph (c)(1) of
this section. '

(11i) This <reccord shall be maintained until replaced by a more
recaent record.

(2) Exposure measurements.

(i) The employexr shall Xeep an accurate recoxrd of all measure-
ments taken te¢ determine employee exposure to n—-butyl
glycidyl ether.

(ii) This rec¢érd shall indlude:

(a} The date of measurement:;

{b) A reference to the subparagraph of this regulation which
required the nmeasurement, if any:; _

(e} Operations involving expesure to n~butyl glycidyl ether
which are being monitored;

(d) Sampling and analytical niethods uséd and evidence of
their acduracy;

(e} HNumbex, duration, and resulis of samples taken;

(£) HMName, Seocial Security number, and exposure of the
employee monitored.

(iii)} This =record shall be maintained wuntil replaced by a more
regent record but in no event for less than one year.
(3) Mechanical ventilation.

i hen mechanical ventilation is used @as an  éngineexring
contzrel, the employér shall maintain a redord of measurements
demonstrating the effectiveness of such ventilation as
required by paragraph (e)(12(i) of this section.

(ddi? This record shall inclute:

(a) Date of measurement;
{(b) Type of measurement takKen;
(e¢) Result of measurement.
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(iii) This IQGOIﬂ shall be maintained for at least one year.

Training and information.

(i) The employer shall TXeep an accurate record of all employee
training and advice reguired by paragraph (j) of this
segtion.

(iid The recotd shall includes:

(a) Date of training:;
(b)Y Hame and Social Security number of employees trained;
(c3 Substance of training provided.

{iii} This record shall be maintained until replaced by a moze
recent record.

Medigal records.

(i) The employer shall Keep an accurate medical record for each
emplovee.
£ii) The record shall include:

(a) Physician's written opinion;
(h} Praplacement guestionnaizes
{¢) BAny employee medical complaints relative %o éexpésure to n-b
(d) A signed statement of any refusal to be examined;
(e) A copy of inforxmetion provided to the physician pursuant
to paragraph (R)(9)(ii) through (vi} of this section.
(iii) ‘This zredoxd shall be maintained Zfor the duration of the
' employment of the affected emplovee.
Acéess td records.
(i) A1l <zecords reguired to be maintained by this section shall
- be made available upon request to authorized representatives
of the Assistant Secretary and the Director.

(4313} Employee exposure measurement  records :aquirad to be
maintaingd by this segtion shall ke mage available o
employeps and former employees anfl their designated

representatives.

tiii) Employvee medical zrecords reguired to be maintained hy this
segtion shall be made available upon written request to a
physician designated by the employee or former emplovee,

Observation of monitoring.

Duty.

The enmployexr shall give affected employees or Their reprasentatives

an opportunity to ochsexrve any monitoring of employee exposure to n-

butyl glycidyl ether which is conducted pursuant to this section.

Exeréise of oprortunity to observe monitoring.

i) When observatien of the moniteoring of employee exposure to n-
butyl glyciﬁyl ether requires entry inte an area where the
use of personal protective devices is :equi:eﬁ, the observer
shall use such saguipment and comply with all other applicable
satety procedures.

(ii) Without interfering uith the measurement, observers shall bhe
entitled to:

(a)} EReceive an explanation of the measurement procedures;
(k) visually obhserye all-steps related te the measurement of
exposure to n-butyl glycidyl ether that are being
_ performed at the place of exposure.
{¢) Record the results obtained.
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Employee notification. _

The employer shall notify in writing, within five work days, every
emplovee wWho is found to be exposed to n-butyl glyecidyl ether above
the permissible exposure, The employvee shall aslso be notified of
the level of his eiposure and the correstive acticen heing taken to
reduce the exposure to at or below the permissible exposure.
Pursuant to paragraph (k) of this Section, when an employee is
medically examined the employer shall provide the employee' with a
copy of the physician's uritten opinion.
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APPENDIX A

SUBSTANCE SAFETY DATA SHEET

SUBSTANCE IDENTIFICATION

SUBSTANCE: n-Butyl glycidyl éthsxr (BGE)
PERMISSIBLE EXPOSURE: 50 parts df n~-butyl glycidyl ethexr per million

parts of air {(ppm) or 270 milligirams of n-butyl glydidyl ether per
cubic meter of air {(mg-cu m)

APPEARARHCE: Pale yellow liguid

II.

IIT.

HEALTH HAZARD DATA
Ways in Which the Chemical Affects Your Redy: n-Butyl glyecidyl

ether cvan affec¢t youxr body if you inhale it, swalilow it, or if it
comes into contact with your eyes ox skin.

Effects of Ovaraxvosure:

1. Short=-Term Ouerexpasuxei Overexposure to n-butyl glycidyl
gther may cause irritation of the eves, nose and skin.

2. Long—-Texm Overexposure: Prolonged or repsated exposure to n-
butyl glyeidyl ether may cause skin irritation or
sensitization.

3. Reporting Signs and Symptoms: You should inform wvour

employer if you develop any signs oxr symptoms associated with
n—hutyl gly61ﬂyl ether exposuze.

EMERGENCY FIRST ALD PROCEDURES

Eye Expdsure: If n-butyl glycidyl ether gets into your eyes, wash

the eyes immeﬁiately with large amounts of water, lifting the louex

and upper “lids occasionally, Get medical attention as soon asg
pessible. Contagt lenses should not be worn when worRing with this
chemical.

5kin  Exposure: If n-butyl glyeidyl ether geits on your skin;
immediately wash the contaminated skin using scap or mild detergent.
If n-butyl giyeidyl ether soaks through vour clothing, xemove the
¢lothing immediately and wash the skin using soap or mild detergent.

If skin irritation persists, get nedical attention., Do not wear the

cloﬁhing again until the n-butyl glyeidyl ether has been removed.
Replace or repair impervious <¢lothing that has developed leaks.

Breathing: If yvou or any othér persen breathes in large ameounts of
n-butyl glyeidyvl ether remove the expoesed person %o dZresh air at
once . If breathing has stopped; perform artificial respiration.
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Keep the affected pexrson warm and at rest. Get meﬁical'attention as
soon as possible.

L. Suallowing!: When n-butyl glyeidyl ether has been swallowed get
medical attention immediately. If medical attention is not
dimmediately available, get the affected person to vemit by having
him touch the bhacvk of the threat with his finger or by giving him
large =amounts (one pint or more) of warm salt uater (twe tahlespoons
of salt per pint of watexr). Do not make an unconsciocus perscn
vomit.

E. Resgque: Move affected perscn From the hazardous exposuxre. IFf the
exposed person has heen overcome, notify Somedne else and put dnto
effect the established emergency rescue procelures. Do not hecome a
casualty yourself. Understand your emergency rescue procedures and
know the locations of the equipment before the need arises.

IV. RESPIRATORS AND PROTECTIVE CLOTHING

L. RESPIRATORS: Respirators are noét the best way to control exposure to
n=putyl glyeidyl ether. You c¢an ornly ke reguired to wear them for
routine use 1f your employer is in the process of installing
controls or other controel measures prove dnadequate. You may be
required to wear respirators £for non-routine activities ox in
emergencies. If respirators are worn, they must have a Mining
Enforcemant and Safety ARdministration (MESA)sMational Institute for
Ocgoupational Safety and Health (HNIOSH) aprroval label. (0lder
regpixators may have a Bureau of Mines approval label.) For
effective protection respirators must fit your face and head shugly:
Respirators should not be Iocosened cr removed in wozk situations
where there use is regquired. If you <an smell n-butyl glycidygl
ether while wearing a respiratoxr, the respirator is not working
correctly; go immediately %o fresh =aizx. I you experience
difficulty breathing while wearing a respirator, tell your employer.

B. PROTECTIVE CLOTHING: You must wear impervious clothing, gloves,
face shield ox other appropriate protective clothing %o prevent any
possibility of skin contact with ligquid n-butyl glycidyl athez.

C. EYE PROTECTIOHN: You must wear splash-proof safety goggles (cup-
cover type dust and splash safety gbggles) where eye contact tTo
liguid n-butyl glycidyl ether may ocecur.

v, PRECAUTIONS FOR SAFE USE, HANDLING AND STORAGE

n~Butyl glycidyl ethexr is a combustible liguid and its vapors can form

explosive mixtures with air at elevated temperatures. It must be stored

in  tightly c¢losed <¢ontainers in a c¢o¢l, uwell-ventilated area avay from
heat, sparks., flames, stronyg oxidizers and strong caustics. Sources of
dignition such as smoking and open flames are prohihited wherever n~butvyl

glyeidyl ether is handled; used or stored in a manner that could ¢reate a

potential fixe oxr explosion hagard., You must use non-sparking tools when

opening oxr closing metal containers of n-butyl glycidyl ether and the
gontainers must be bonded and grounded when transferring or pouzring
liguid n-butyl glyecidyl ether. If vour skRin becomes contaminated with
liguid n-butyl glycidyl ether, you must immediately wash or showesr using
sbap or mild datergant to remove any n-hutyl glyeidyl etlier dfrom the
skin. You must prowmptly remove any non—impervious c¢lothing that becomes
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contaminated with liguid n-butyl giycidyl ether and <this ¢&lothing must
net be reworn until ‘the n-bhutyl glycidyl ether is removed from the
clothing. T#£ you handle liguid n~butyl glycidyl ethex, vyou must wash
your hands ‘thoroughly with soap or mild detexgent and water before
eating, smoking or using toilet facilities. FPire ‘extinguishers, where
provided, must be readily available and you should kKnéw where they are
and how to operate them. Ask your supervisor where mn-butyl glyeidyl
ethex is wused in your work area and for any additienal plant safety and
health rules.
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APPENDIX B

SUBSTARCE TECHNICAL GUIDELINES
N~BUTY¥L GLYCIDYL ETHER

PHYSICAL AND CHEMICAL DATA
Substance Identification

1. Synonyms: BGE; 1,2~epory—~3-hutokypropane

2. Fermular CUHSQCHZ2CHOCRZ

3. Molecular weight: 130

Physical Data

1. Boiling point (760 mm Hg): 164 ¢ {327 F

Z. Spegific gravity (water=1): 0.9

3. Vaper density (air=1 at boiling point of
n~hutyl gilycidyl ether):r 4.5

4. Melting point: Data net availalle

5, Vapor préssure at 20 C (68 Fl: 3 mm Hg

6. Selubility in water, % by weight at 20 € (68 F): 2

7. Evaporation rate (butyl acetate=1): Data not available

8, Appearance: Pale yellow liguid

FIRE, EXPLOSION AND REACTIVITY HAZARD DATA

Fire

1. Flash point: 54 € (130 F) (closed cup)

2. Auteignition temperatureé: Data not available

3. Flammablée limits in air, % hy volume: Data not ‘available

4, Extinguishing wedia: Foam, carbon dioxide, dxy c¢hemical

5. Spevial fire-fighting procedures: Do not use a sclid stream
of waterx since a stream will scatter. and spread the fire.
Use water spray to ceol containers exposed to a fire.

6. Unusual fire and explosion hazards: N-Butyl glyeidyl ether
i a combustible liquid. At elevated temperatures iis vapors
can form ed¥plosive mixtures with air. Rll ignition souxdes
must be controlled where n-butyl glycidyl ethér is ‘used,
handled or stored. n—Butyl glycidyl ether vapors are heavier
than air andé may travel along the ground and he ignited by
open flames or sparks at locations remote from the site at
which n-butyl glycidyl ether is handled,

7. For purposes of cemplying with the reguirements of 29 CFR
1910.106, n-butyl glycidyl ethar is elassified as a Class IT
combustible liquid.

8. For pUrposes of c¢omplying with 29 CFR 1910.309, <the
classification of hazardous locations as described in Article
500 of the HNational Electrical Code for n-butyl glycidyl
ether shall be Class I, Group €.

Reactivity _ _

1. Conditions contributing to instability: Hesat

2. Isicompatibilities: Contact with strong oxidizing agents may

cause fire and explosions. Contact with streng caustids may
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callse polymerization with +the liberation of heat and the
‘hursting of containezxs.

3. Hazardous decomposition products: Toxic yases and vapors
tsuch as carbon monoxide) may be released in a fire involving
n—butyl glyecidyl ether. _ _

4. Special precautions: N-Butyl glycidyl ether will attack some
forms ot plastics, rubber and coatings

SPILL, LEAK AND DISFOSAL PROCEDURES

If mn-butyl glycidyl ether is spilled oxr leaked, the fo0llowing steps
should he taken:

1. Remove all ignition sources

2. ventilate area of spill or leak

3. For small quantities, absorb on paper towels. Remove to safe
place (such as a fume hood} and burn the paper. Larxge
guantities may be ¢ollected and atomized in a suitable
combustion chambexr. fi—Butyl glyeidyl ethexr way not e

allowad to enter a gonfined spacde, such as a seweX, hecause
of the possibility of an explesion.
Persons not Wearing protective eguipment should be restricted f£rom
areas of spills or leaks until ¢leanup has been completed.
Waste disposal methods:

n-Butyl glyeidyl ether may bhe dispesed of by atomizing in a suitable

combustion chamber.

MONITORING AND MEASUREMENT FROCEDURES

EXPOSURE ABOVE THE ACTION LEVEL: Measurements taken fer the purpose
of determining ewmployee exposure undér this section are best taken
such +that +the average &-hour exposure may be detérmined from a
single $8-hour sample or two (2) 4- hour samples. Short term interval
samples Cup to 30 mlnutas) may also be used to determine average
exposure level if a minimum of five (57 neasurements are taken in a

random manneér -over the 8-hour work shift. Random sampling means

tHat any poition of the work shift has +the same chance of heing
sampled as any ¢ther. The arithimetic average of all such random
equal duration samples taken on one (1) work shift is an estimate of
an emplovee's avérage level of exposure for that work shift. Aix
samples should be taken in the employee s breathing sone (aix that
would nmiest nearly represant that inhaled hy the employee). Sampling
and analyses may he perforimed by instruments such as detector +tubes
certified by NIOSH undexr #2 CFR Part 8Y, portable direct-reading
ingtruments, gas and vapor adsorptién tubes with subseguent c¢hemical
analyses or dosimeteéers. The method of measuremént must determine
the concentration of n-butyl glycidyl ether to plus ox minus 35%.
EXPOSURE ABOVE THE PERMISSIKLE EXPOSURE: The monitoring under this
section should be essentially the same as described under paragraph
Iv. a. Iahoratories performing c¢hemical analyses should be
accredited 41in TIndustrial Hygiene Chemistry by the American
Industrial Hydgiéne Association (ATHA). The method of measurement
must determine the c¢oncentration of n-butyl glycidyl ethexr Lo plus
or winus 25%. Methods meeting these acouracy recguirements are
available from NIOSH.

MISCELLANEOUS PRECAUTIONS
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Store n~butyl glycidyl ether in tightly c¢losed ¢ontainers in a coo6l,
well-ventilated zrea.

High exposures to n-butyl glycidyl ether can oecur when transfsrring

the liguid from one container to another.
NHon—sparking tools must be wused to open and close metal n-butyl

glyeidyl ether containgrs. These containers must be effectively

grounded and bonded prior to pouring. _

Employers must advise employees of all plant areas and operations
where exposure to n-butyl glycidyl ether could occur.

GOMMON OPERATIONS

Commmon opexrations in which exposure to n-butyl glyeidyl ather is likely
to ocour are: during its production; in the formulation and use of epoxy
resginsy during its use as a chemieal intermediate; and during its use as
a stabilizing agent for ozganic chemicals.
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APPENDIX € - MEDICAL SURVEILLANCE GUIDELINES

I. ROUTE OF ENTRY
Inhalation.

II. TOXICOLOGY
n-Butyl glyeidyl ether is primarily a skin irritant and sensitizer. Tt
also causes slight irxritation of the upper respiratory tract. The LC50
fér an & hour exXposure in rats was 1,030 ppm. gausing &epxession of the
central nervous system and acute pulmonary edema. The liguid 4dinstilled
inn the eve of zxabbits caused wild izrritation. Ne chronic systemic

effects have been repoxrted in humans.
IIT. STGNS AND SYMPTOMS

Trritation of the eves and nose; sKin izzitation and sensitization;
nareosis may occé¢ur at high levels of exnposure.

Iv. SPECIAL TESTS

Horie in common usage.

V. TREARTMENT
Remove from exposure. Flush eyes and skin with water. If swallowed and
the person is c¢onscious, induce vomiting. TRaecovery is usually rapid and
completea.

vI. SQR?EILLHHCE AND PREVENTIVE CONSIDERATIONS
A. GEMERAL

1!

The most likely effects of n—buﬁyl'glycidyl ether are sikin irri-

tation and sensitization. It ds dimportant that the physician
becomes familiar with plant operxating conditions in which exposure
te n-butyl glycidyl ether occurs. Those with skin disease may not

tolexate the wearing of protective c¢lothing and those with chronic
respiratory disease may not tolerate the weaxing o©of negative
prassura respirators.

B. PREPLACEMENT

Routine medical histories and physical examination are not reguired.
Hewever, the emplover must 5s5creen emplovéees for history of aertain
medical conditions (listed béelow) which might place the employee at
increased risk from n-butyl glycidyl ether exposure. only ‘those
giving a positive history of these conditions must be referred for
further medical examinations.
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1. Skin disease -- n-Butyl glycidyl ether can cause dermatitis.
Persons with pre~existing skin disorders may be moxre
susceptible to the effects of this zgent.

2. Liver disease -~ Althougli n-butyl glycidyl ether is not knoun
as a liver toxin in humang, the importance of this organ in
the biotransfermation ant detorification of foreign

substances should be consifiered béefore éexposing persons with
impaired livex Ffuhcetion.

3. Kidney disease -- Although n~hutyl gliyeidyl ether is not
Kknoun as a Kidney torifn in humans, the dmportanee of this
organ in the elimination of ‘towic substances Jjustifies
special consideration in those with impaired rénal function.

4. Chroniec regpiratory disease -—- 1In persons with impaired
pulmonary function, especially those with ohstructive airway
diseases, the breathing of nbutyl glycidyl ether might cause
exacerbation of symptoms due to its irritant properties.

C. PERIODIC EXAMINATIONS

Routine periodic examinations are not required. Howevex, if the
employer bhecomes auare of an employee with +the above listed
conditionsg, he must zrefer such employee for Ffurther medical
examination.
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REFERENCES AHD SQURCES
N-BUTYL GLYCIBYIL ETHER
1910.93
(d) Methods of Compliance
(1) Engineering Controls - In the absence of deflnltlvﬂ data on the loue:
Flammable limit of n~butvl glycidyl sther, 5000 ppm uas estimated
to be the level above which non-spazrking meaterials are required to
, minimize fire or explosiecn hazards from £fan construction.
(£) Fire dand Safety
(1) Electrical - Classification hased on YFire Hagard Classification of
Chemical Vapors Helative teo Explosion~proof Electrieal Equipment,”
H. Carhart et al., National Academy of Sciences, 1973, repoert to U. !
_ Ceoast Guard, repcxt no. CE-D-9%2-74, p. 31.
(£) Personal Protective Equipment, and (h) Sanitation
Eve: Documentation in Support ot TLV; Patty, Ind. Hyg. and Tox.;"
Dew Chemical Co. MSDS; Grant, "Toricology of the Eye"
Shin: Documentation in Support of TLV; Dow Chémical Co. MSDS; Shell MSDS

Patty, "Ind. Hyg. and Tox.;" Weil, C. 5., Condra, N., Haun, C. and
Striegel, ¢. A.; "Experimental Carcinogenicity and Acute Toxieity o
Representative Epoxides" ) '
Ingestion: Patty, "Ind. Hyg. adn Tox,;" HIOSH Toxic Substances List, 197
COMMENTS
Eyve — Classification: 2
output statement numbers: 10
Exceptions: None
Documentation of TLV's states that it is a mild eye dirritan
Patty agrees. Dow MSDS states it may cause transient and minox
corneal injury which heals rapidly. Grant rxeports "it causes gl

xevezs;hle damage to the rabbit eye when applied as a drop.

i classification of 2 is concluded to be approprriaie.

skin - Classificvation: 1

putput statement numbers: 1, 7a, 17g, 171, 20=a
Exceptionsi Sée below

Pocumantation of TLV's states it is & mild skin irritant
which has a percutaneous LD50 for rabbits of 4.93 grskg. Tow MSD:
notes that it is considered a sKin sensitizer an may be absorbed
in towic amounts. First aid instructions say to immediately wip
off and wash skin. Shell MSDS notes that it is a strong sensiti
that it should neot be allowed to contact skin, and that contamin

SUBSTANGE TECHHICAL GUIDELINES
H—BUTYL GLYCIDYL ETHER

I. PHYSICAL AND CHEMICAL DATA

K. Substance TIdentification
1. Synonyms: BGE; 1,2<epory~3-butoxypropane
2. Formula: CYHOOCH2CHOCH2
3. Molécular weight: 1390

B. Physical Data
1. Boiling point (760 mm Hg): 164 ¢ (327 F2
2. Specifie gravity (water=1): 0.9
3. Vapor density (air=1 at beiling point of

n-butyl glycidyl ethexr): 4.5
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classification of hazardpus locations as described
500 of the Nationmal Electrical Code for n-buty
ether shall he Class I, Group C.

Reactivity
1. Conditions contributing to instability: Heat.
2. Thcompatibilities: Contact with strong oxidizing

cause fire and explosions. Contact with strong cau

i, Meltinyg yoint: Data not available

8. Vapor pressurxe at 20 ¢ (68 F): 3 mm Hg

6. Solubility in water, % hy weight at 20 ¢ (68 F): 2

7. Evaporation rate (butyl acetate=1): Data not available

8. ‘Appearance: Pale yellow ligquid

FIRE, EXPLOSION AND REACTIVITY HAZARD DATA

Fire

1. Flash point: 54 ¢ (130 F) (closed cup)

2. Autcignition temperature: Date net available

3. Flammable limits in ai¥, % by volume: Dalta net available

4, Extinguishing medim: Foam, carbon diexide, dry themical

5. Special fire-fighting procedures: Do not use a solid stream
of water since a stream will scatter and spread +the fizxe.
Use water spray to cool containers sxposed to a fire.

6. Unusual £ire and explosion hamards: H-Butyl glycidyl ether
is & c¢ombustible liguid. it elevated tempeératures its vapors
can forim sHplosive wixtures with aix. A1l ignition sourées
must bhe controlled where n~butyl glycidyl ether is used,.
handled orx stored in a mannexr that could create a potential
fire oxr explosion hasard. n~Butyl glycidyl ethex vapors .are
heavier than air and may travel alonyg the ground and he
ignitad by open flames cor sparks at locations remote £frxom the
site at which n-butyl glycidyl ether is handled.

. For purposes of complying with the reguirements of 29 CFR
1216.106, n-butyl glyeidyl ether is classified as a Class I
combustible liguid.

8. For purposes of c¢omplying with 29 CFR 1910.309, the

in Azticle
1 glyecidyl

agents may
stics may

cause polymerizmation with the liberation of heat. and the

bursting of ¢ontainers.

3. Hazardeus degomposition preoducis: Toxic gases
{sueh as carbon mononide) may be released in a fire
n-~butyl glyeidyl etherx.

4. Special precautions: HN-Butyl glycidyl ether will a
forms of plastics, rubbér and ¢oatings

III: SPILL, LEAK AND DISPOSAL PROCEDURES
If n-butyl glycidyl ethexr is spilled or leaked, the following steps

A.

should be taken:

and vapors
inveliving

ttack some

1. Remove all ignition sources

2. ventilate area of spill or leak

3. For small guantities, absorl on paper towels, Remove to safe
plage (such as a Zfume hood) -and burn the paper. Largs

guantities may be ¢ollected and atomizZed in
combustion chamber.

a suitable

Persons not wearing protective equipment should be restricted from

areas of spills or leaks until c¢leanup has been completed.
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. Waste disposal methods: n-Butyl glycidyl ether may be disposed of:
1. By absorbing it in vermiculite. dry sand, eatth or 4 simildr
material and dispeosing in & secured sanitary landfill.
2. By atomizing in a suitable combustion chamgexr.
Iv. MOKLTORING AND MEASUREMENT PROCEDURES
a. EXPOSURE ABOVE THE ACTION LEVEL: Measurements taken for the purpose

of determining employee exposure under this section are best taken
such that the average 8-~hour exposure may he determined from a
single 8-hour sample or two (2} h-hour samples. Shert term intexval
samples (up to 30 minutes) may alsc be used to determine average
exposure level if a mindimum of five {(5) measurements are taken in a
random manner over the 8-hour work shift. Random sampling means
that any poztion of the werk shift has the same c¢hance of being
sampled as any othezx. The arithmetic average of all such random
equal duration samples taken on one (1) work shift is an estimate of
an employee's average level of exposure for that work shift. Aix
samples should be taken in the employee's breathing =zone <{air that
would most nearly represent that inhaled by the employee), Sampling
and analyses may be performed by instruments such as detedtor tubhes
certified bhy NIOSH under 12 CFR Part 84, portable direct—readihgy
instzuments, gas and vapor adsorption tubes with subsequent chemical
analyses o¥ dosimetexs Thé method of weasurement must determlne
the concentration of n-hutyl glycidyl ether to plus or minus 35%.

b. EXPOSURE ABOVE THE PERMISSIBLE EYPOSURE The monltorlng undex this
s&cﬁion_should e essentially the same as described under paragraph
IV. a. Laboratories performing chemidal analyses should »e
acoredited in TIndustrial Hygiene Chemistry by the Imerican
Industrial Hygiéne Association (AIHAY. The method of measurement
must determine the concentration of n-butyl glyecidyl etherx to ©plus
or minus 25%. Hethods nmeeting ‘these accuracy reguirements are
available from NIOSH.

V. MISCELLANEQUS PRECAUTIONS

A. Store n-butyl glycidyl ether in tightly closed containers in a <cool,
well-ventilataed area.

B. High axposures to n-butyl glyeidyl étheéer can occur when transferzing
the Ligquid f£rxrom ore c¢ontainer to another.

¢. Kon=-sparking tools must be wused to open and close metal n-butyl
glyceidyl ethex containers. These containers must be efieotlvely
grounded and honded rriox to rouring.

D. Employers should advlve employees of all plant areas and operatlons
where sxpesure to n-butyl jlycldyl ether could ocgur.

Vi. COMMON OPERATIONS

Cemmon coperations 1in which exposure to n—butyl glycidyl ether is likely

to occur arxe: during its production; in the formulation and use of epoxy

resins; during its use as a chemical intermediate; and during its use as

a stabilizing agent for oxgyanic chemicals.

RESPIRBTOR TABLE DOCUMENTATION

SUBSTANCE: n-Butyl Glycidyl Ethex (BGE)

D. O, L. STANDARD: 50 ppm
WARHING PROPERTIES:
Odor Threshold: Patty states that "n-butyl yglycidyl ethex possesses satisfa
warning properties. The odor of vapors is not unpleasant but leads to
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irritation." Thexe is no gquantitative information availahle, houwever,
cencerhing thé odor threshold of BGE.
Eye Izrritation Level: The Documentation of TLV's reports that BGE, on the b

of animal enperiments,_"is classifie& ag . . , a mild eye ixxitan%."
Grant also notes that BGE causes eye irnitation, "but not so severe as
(that produc¢ed. by) certain othex glyeidyl ethers. ™ LReeording to the

Decumentation ef TLV's, a TEV of 50 ppm "should provide an environment
relatlvely free frxom irritation but nay cause some response in sansitigz
rersons. Onliy full facepiecé respirators are permitted.

Other Information: Grant states that BGE causes respiratory tract irritatio
but does not give any quantitative information.

Evaluation of waxnlng Properties: Through its dzritant effects, n-butyl gly
ether can be detected near the permissible expesure limit. In addition
singce Patty states +that "n~butyl glyecidyl ether possesses satisfactory
warning propexties,™ gas sorbent respiratory equipment is permitted.

IDLK: 3500 ppm B

Basis for IDLH Value: This IDLH is based upon the statement in the Docunent
of TLV's that “"the LC50 for mice (4% houxs) was greater than 3500 ppn. w

Other Toricological Information: Patty states that "n~butyl glyecidyl ethex
is a central nervous system depressant, also causing slight irritation
of the respiratorxy tract. It is classified as slightly toxic after ora
admninistration and practically nontoxic aftex single percutaneous
application and vapor exposure . . . Repeated exposures lead +o cunulat
toxicity of a moderate degree. . . Rir saturatéd with the wvapors of the
compound did not Kill mice exposed for 4 hours. The LC50 foxr an 8~hour
exposure in rats was 1020 ppm." Acdcoxding to Patty, the cause of death
from exposure to BGE is "paralysis of the respiratory center and acute
pulmonary edema."

The Documentation of TLV's, which has obtained its guantitative

information from the same sourde whigh Patty used, gives a U-hour mouse
LCS0 greater than 35 00 ppm, and an 8-hour rat LC50 of 670 ppm. The
source which the Documentatlon of TLV's and Patty cite actually gives a;
8-houzr rat LCHO of 1030 ppm BGE.

LFL: Data not gvailahle

VAPOR PRESSURE AT 20 C: 2 mm Hg

'SATURATED CONCENTRATION AT 20 C: Approximately 3950 ppm

il
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USE/EXPOSURE AND CONTROL DOCUMENT

N-BUTYL GLYCIDYL ETHER
Principal Route
of Entry
A,B
with liquid

during use as a reactive
of epoxry resins (adhesives
and laminating formulations,

thin £ilms,
resins,
compounds)

Inhalation of vapor and

metal bonding
epoxy flooring

skin contact with liquid
during use as a chemical

intermediate
ethers,
polymers and

(dihydroxyamine

surfactants,

resins)

Inhalation of vapor during A
the production of
n-butyl glycidyl ether

Inhalation of vapor and

skin c¢ontact with liquid
during use as a stabilizing
agent for organic chemicals

(chloxrinated

hydrocarbons

against deterioration)

Inhalation of vapor and

skin contact

with liquid

during cleaning and
maintenance of storage
tanks and duxing clean-up
of accidental spills

R -
B P

Inhalation

Skin contact resulting in
localized irxitation
Ingestion

Skin contact resulting in
absorption and subsequent
systemic poisoning

¢ --

Currently Used
Control Methods
Local exhaust ventilation
general dilution ventila-
tion; personal protective
equipment (gloves, goggle

Local exhaust ventilation
general dilution ventila-
tion; personal protective
equipment (gloves, goggle:
enclosed process as
necessary

Local exhaust ventilation
general dilution ventila-
tion; enclosed process
Local exhaust ventilation
general dilution ventila-
tion; personal protective
equipment (gloves, goggle

Local exhaust ventilation
general dilution ventila-
tion; personal protective
equipment (rubber gloves,
goggles, respirator,
protective c¢lothing)



