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HiOSH(OSHA Draft Technical Standard
and Supporting Documentation for ALLYIL ALCOHOL

The basic text of this document containsg the draft technical standaxd
approved by the Joint Review Conimittee of the NIOSH/0SHA Standards
Complétion Program and ‘the supporting documentation for the substance ALLYL
ALCOHOL.

The SCP draft technical standards are recommendations to the Depariment of
Lahoxr fox its consideration in rulemaking and have no legal status until
final rules have been rpromulgated by that agency. This dxaft standard dis
provided for your information only.

The References and Souxc¢es, Respixator Table Documentation and Use/Exposure
and Control Documentation axe the worKing deocuments used by the varicus SCP
working groups during the development of the draft technical standard and
serve as the technical foundation for the standazd. The c¢lassification for
each substance and the zregulatory statements were derived following a
decision logic established for the various sections of the standard.
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DEFINITIONS _
PERMISSIBLE EXPOSURE - "Permissible Exposure"™ means inhalation of

allyl alc¢ohol in concentrations not in excess of 2 parts per million

{ppm?) {5 milligrams pex .c¢ubic metexr, mg/eu.m.) averaged over an
eight hour work shift, as stated in section 1910.93, Table G-1.
ACTION LEVEL =~ "Retion 1ILevel™ means one half (1/2) of the
rpermissible exposure for allyl algochol.

EMPLOYEE INFORMATION - Each employer who has a workplace in which

allyl aleohol is present shall:

(12

(2]

(¢
{1

(2}

(37

(41}

(51

STANDARD AVAILABILITY - HKeep a wvopy of this section with its
appandives A, B and €, at the workplace. This material shall bhe
made readily available to affected employees; and

PRESENCE OF ALLYL ALCOHOL - Inform affected employvees of the
guantity, location, and manner of use or storage of allyl alcshol.

EXPOSURE MEASUREMENT

INITIAL DETERMINATION - Each employer who has a place of employment
in which allyl alecchol is zeleased into the workplace air shall

determine 3if any employee may be exposed to aikrhorne concentrations

of allyl alechel at or above the action level. The determination
shall be made each tine there is a change in production, PLXOCESS, OK
control measures which could result 4in an ingerease in airbozxrne

concentrations of allyl alcohol. A written determination shall be

made and it shall contain at least the following information:

(i) Any information, observations, or calculations which would
indicate employee exposure to allyl alcohol;

(ii) Any measuraements o¢f airbhorne goncentrations of allyl alcohol
taken;

(1ii) RAny employee complaints of symptoms which may be attributable
to exposure to allyl ale¢ohel; :and
(iv) Date of determination, work being performed at the time,
location within work site, name, and social security number
of each employee considered.
INITIAL EXPOSURE MEASUREMENT ~ If the ewployer determines that any
employee may be enposed to dirborne concentrations of allyl alcohol
at or above the action lewvel, the exposure of the employee heliewved
to Have the gréatest exposure shall be measured. The exposure
measurement shall be representative of the maximum exposure of the
enployee.
INDENTIFICATION OF EXPOSED EMPLQYEES - If the exposurée measurement
taken under paragraph (c)(2) of this sceetion reveals employvee
exposure to airborne concentrations of allyl alceohol at ox above the
action level, the empleyexr shall:
(i) Tdentify all employees who may be exposed at or above
the action level; and
(ii) Measure the exrposure oF the employees 50 identified.
EXPOSURE .ABGVE  THE ACTION LEVEL - If an employee exposure
measurement reveals +that an employese is exposed to airborne
concentrations of allyl alcohol at of above the action level, but
not above the permissihle exposure, the exposure -of that employes
shall be measured at least every two months.
EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE - If an employee exposure
measurement reveals that an enmployee is exposed to airborne
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concentrations of allyl alcohol above the PEImissible-expagure, the
employer shall:

(i) Inform the employee of the exposure as regquired hy para-
graph (H)(1) of this section; and
(ii) Measure: the exposure of the employee at léast monthly;: and

tiii? Institute control measures as reguired by paragraph (E} of
this section.

TERMINATION OF EXPOSURE MEASUREMENT - T£ two consecutive employee

exposure measurements taken at least ofle wesk apart reveal that +the

enployee is exposed to airborne concentrations of allyl ald¢ohol

below the action level, the employer may terminate measurement £or
the employee. For purposes of thig subparagraph, use of respirators
shall not constitute reduction of employae erposure below the action
level.

METHODS OF MEASUREMENT - An employee’s exuposure shall he ohtained by

any combination of long term or short texm samples which represents ‘the
employee s actual exposure averaged over an eight hour work shift

(R&ppendix B (iv}). The method of measurement shall have an ac¢curacy, to
a -confidence level of 95%; of not less than that glvan in Table 1 helow.
Table 1§
Concentration Required Accuxacy
Above permissible exposure Plus or Minus 25%
At or below rexrmissible exposure
and above the action level Plus or Minus 35%
At or below the action level Plus oxr Minus 50%
(e Metheods of Compliance _

(1} Engineering controls - Ho_employee_shall be exposed to allyl aleohol
ahove the pe¥missible limit as defined in paragraph (al(1) of +this
section. Engineering and work practice controls shall be used to
reduce exposure to allyl alcchol ©o6 at or bhelow +the permissible
EXRPOSULE .

(i) Khen mechanical wentilation Is used to gontrol exposuxe,
measurements which demonstrate system efficiency  (dfox
example: air velocity, static pressure, or air volume) shall
be made at léast every three months. Measurements of systen
efficiency shall also be made within five work days of any
change in production., process or control which might result
in a reduction in control.

(1i) In the design of opén surface tank ventilation forx the
purpeses of compliance with sSection 1910.94(4), operations
involving allyl alc¢chol shall be classified as A-2 at 70 F.

(iii) Whexe a £an is lowated in duct work and where allyl alcohol
is present in concentrations greater than 6250 oppm, one
fourth of the lower flammable limit, the #£an rotating element
shall be of non-sparking material or the casing shall consist
of, or be lined with, non- sparking material. There shall be

— sufficient clearirce between the fan rotating element and the
_ fan casing se as to prevent contact.

(2) Respirators .

i) Compliance with the permissible exposure may not be achieved

by the use of respirators exrcept:
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(a) During the time period necessary to install engineering
controls; or

{(b) In work situations in which engineering controls are
technically not feasible; ox

{c) In work situations in which féasible engineering and

work practice c¢ontrols ‘ake insufficient +to raduce
employees exposure %o at or below the permissible
exdposure. Where technically feasible engineering and

work practice contrels are not sufficient to reduce
expeosure teo at or bhelow permissible exposure, they shall
be used to reduce sxposuze to the lowest level feasible;
or

{d) For operations not exceeding 40 hours per year; or

{e) In emergencies. ’

(ii) Respiratoxrs .shall be Jointly approved hy the Mining Enforce-
ment and Safety Administration (formerly Bureau of Mines) and
by the National Institute for Oceupational Safety and Health
under the provisions of 30 CFR Part 11.

(1ii) ©Employers shall select and provide the appropriate respirator
from Table 2 and shall ensure +that +the employee uses the
regspirator provided.

{(iv]} Ewmployers shall institute a respiratory protection program in
accordance with sections 1910.13U4¢h), (dA), () and (£7.

TABLE 2. RESPIRATORY PROTECTION FOR RLLYL ALCOHOL

Condition

Vapor Concentration

Egqual to or Less

than 100 ppnm arnd oxganic vapor cartridge(s).
‘B gas mask with a chin-style or front- ox hack-mounted
oxganic vapor canisterxr.
Any supplied-air respirator with a full facepiece, helmet
or hoed. '
Eny self~contained hreathing apparatus with a full face-
piece.

Equal %o or Less

than 250 ppm operated in pressure-demand (positive pressure) mode or
with a full facepiece, hood, or helmet oparated in cont-
inuous £low mode.

Greater thah Self-contained breathing apparatus with a £full facepiace
250 ppm, ox opexrated in pressure-demand (positive pressure) mode.
Entry & Escape _

from YUnknoun alr respiratox with a Ffull facepiece operated in pressure-
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Concentrations _
auriliary self~contained air supply operated in pressure-
demand mode. Supplied air suits may be necessary.

Fire FPighting Self-contained breathing apparatus with a full facepiece
cpexated in pressure—dewand (positive pressure) mode.

Escape ' Any gas mask providing protection against organic vapors.
Any escape self~gontained breathing apparatus.

(£) Fire and Safety

Empleoyers shall familiarize themselves with the information contained in

the Substance Techhical Guidelines for allyl aleohol which 1is contained

in Appendix B in erder to ersure the safe handling and use of allyl

aleohol.

£1) Electrieal - Tor the purposes of compliance with seetion 1910.309,
locations «¢lassified as hazardous locations due to the presence of
allyl alcohol shall be Class I Group C.

(2) Portable fire entinguishers - For the purposes of compliance with
section 1910.157, allyl alcohol is classified as a Class B fire
hazard L

{3) Powered industrial trugks - For the purpeses of complianée with

sgction 1910.178, locations cla551fled ‘&s hazardeus locations due +to
the presence of allyl ale¢ohol shall be Class I Group C.

(%) Flammable llqulds - For +the vpurposes of conmpliance with seétion
1910.106, liguid allyl alcecohol is classified as a Class TB flamwmable
liquid. Spray finishing operations shall he performed in accordance

with sections 1910.107 and 1910.948¢¢). Dip tank operatlons shall be
performed in accordance with sections 1910. 108 and 1910.94(d).

(5) SBources aof ignition -~ Sources of lgnltlon such as smoking or open
flames are prohibited where allvl aleechol is hanidled, used or stored
in a manner so as to create a potential fire or explosion hazard.

{6) Storage -~ Allyl algohol shall be stored o as not to come in contact
with strong oxidizers.
(g) Personal Protective Eguipment
(1) B8kin Contact
(i) Employers shall provide, and 7require emplovees *to use,
impervious c¢lothing, gloves, face shields (8 inch . minimem)
and other appropriate protective <«¢lothing necessary *to
prevent any possibility of skin <contact to liguid allyl
alcohel. Face shields shall . comply with sectien
1910.133Cal)(6).
tidd Employers shall provide, and zequire emplovees - to use,

impervious c¢lothing, gloves and othex impervious goverings
necessary to prevent repeataed oz prolonged skin contact to
allyl alcohol vapor alt or above a concentration of 25 rem.
(iii) FEmployers shall ensure that clothing whieh has had any
possibility of being contaminated with liguid allyl &lcohol
is plaved in c¢losed containers for storage until it can be
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discarded or until the employexr provides for the removal of
allyl alcohol from +the clothing. If the c¢lothing is %o be
laundered or otherwise ¢leaned to remove the allyl ‘alcohol,
the employexr shall inform the rerson performing the opexatlon
of the hazardous pxopertles of. allyl alcohol.

Civ) Where thexe is any possibility of exposure of an emplovee's
hody to 1liguid allyl alcchol, employers shall provide
Ffagilities for guick drenching of +the body within the
immegdiate work area for emergency use.

tvl Employers shall ensure that clothing which becomes wet uith
ligquid allyl alcohol be removed immediately and not rewern
until the allyl alcdehol is removed f£rom the c¢lothing.

(2} Eye Contact

il Employers shall provide, and regquire amployees to use,
splash~proof safely yvoggles {cup-cover type dust arnd splash
safety gogules), which comply with section 1910.133{(a)(5),
where there dis any possibility of liquid allyl alcohol
contacting the eve. '

(ii?d Where there is any possibility that an employee's eyes may be
exposed to liquid allyl alcohol, employers shall provide an
eye wash fountain within the immediate work area area £or
emergency use.

(h) Spills

(1) Spills of allyl alcohol shall be cleansd uyp immediately aftex
eliminating potential sources of ignition and wtilizing available
ventilation.

(2) Tiguid allyl alcochol may not be allowed to enter a confined space,
such as a sewer, because o6Ff the possibility of an explosion.

1) Sanitation

(1) Enmnplovers shall BENSULE that employees  whose skin hecomes
contaminated with liguid allyl aldohol immediately wash oxr shower to
remove any allyl aleohel from the skin.

(2} Employers shall ensuré thiat all employees subijee¢t to skin eontact
with liquid allyl alecochol wash any areas of the body which may have
centacted allyl alcohol at the end of each day.

(3 Employers shall ensure that employees do not eat or smoRe in areas
uliere allyl alcohol is handled, processed or stored. _

{4) Ewployers shall ansure that employees who handle allyl dlcohol wash
their hands thoroughly with soap or mild detergent and water hefore
eating, smoking, or using toilet facilities.

(32 Training and Infermation - Fac¢h employer who has employees exposed

to allyl alechol in excess of the action level, or employees who may have

skin ox eye contact with llquld allyl erlechel, or employvees who worl,

where accidental xelease, spill, fire, oxr explosion of allyl alcohol may
occur., shall annualliy:

(1) Substance Safety Data Sheet -~ Inform esdnch emplovee of the
information c¢ontained in the Substance Safety Data -Sheet  for allyl
aleohel, which is contained in Appendix A: and

(22 Medical -

1I) Rdvise employees as to6 the signs and symptoms of exposure to
allyl alcohol.
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€TI) Instruct the employees to advise +the ewployer of +the

development of signs and symptoms of exposure o allyl
alceohol which are listed in Appendix A.

(Ixrx Instruct the employees to inform the enmplover if tliey develop

any of the medieal conditions listed din  (k){(2) of +this
section;y and

Procedures -

(1) Provide training to ensure ‘that employees understand the
precautions of safe use, eamergency vprocedures, and +the
correat use of protective eguipment relative teo allyl
alcohol, _

(L) The procedures reguired by (33C(1), (2), and (3)(IY shall be
provided to employees at the expense of the amployer dutring
the emplovee's normal working houzrs.

Medical Surveillance

The employer shall provide medical procedutes as reqgquired by

paragraph (k). These procedures shall be provided at ne cost to the

employee.

Preplacement Questionnaire - The enmployer shall obtain from each

employee who will be exposed to iiquid allyl alcohol, or airborne

concentrations of allyl alcehol at or above the action level, a

written statement as t¢ whether such employee has a history of any

of the following:

1) Chronie lung digease

(I1) 5kin disease

(III) Liver disease

(IV) Kidney disease

(V) Eve disease

Preplacement Medidal Enamination =~ The. employer shall provide a

medical examination foxr an employee 4if ‘the employee_ provides a

history of any of the vonditions named in paragraph (k)(2),

Results of Preplacement Examination - The employer shall ohtain a

phiysiecian's written. opinion basad on the medical examination

pursuant to paragraph (k)(3).

Pericdic Meédic¢al Examinations - The employer shall provide a medical

egamination for an employee idf the employee advises the employer of

the develophent of: :

(1) Any of the medical conditions listed in (k)(2)

(II) Signs and symptoms listed in Appendix A which the
employed suspects may be caused hy expésure to
allyl alcoheol.

Results of Periodiec Examihations - The employer shall ocbtsin a

physician's written opinion based on +the wmedical gxamination

pursuant to parajraph LrRICH)Y.
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Erclusion oxr Removal from Exposure - No employee shall continue %o
be exposed to allyl aleshel if such exposure ceould place the

employee at increased risk of material impairment of his health.

Emergency Procedures - The employer shall provide emergency and

-folJow'up medical examinations and treatment £for any employes

injured through exposure to allyl alcohol.
Informing the TPhysician - The employer shall provide +to the
examining physician the following information:

(1) B ¢copy of this section with its Appendices
A, B and C for allyl alcohol;

(IT) A dEscrlptlon of the employee's duties as they
relate to his exposure to allyl alcohol;

(ITI) A description of &ny personal protective equipment,.
including respiratoers, required to be used;

CITV? The results of any emplovee's exposure measurement;
i¥ available; _

(vl The employée’s anticipated esposure level; and

(VI) Upon request of the physician, infoxrmation Ffron

previous medical examination of the emplévee.
Physician's Written Opinion

(L) The ©physi¢ian'™s written opinion shall he a signed statement
by the examnining rhysician specifically stating:

(&) Whethex the employee has any detected medical conditions
which could be diregtly or indirectly -aggravatéd by
exposure to allyl aloeohol or which could 51gn1£10antly
interfere with the ability of the employvee to Ffollow
recommended or regquired procedures for protecting
himself froin unusual or emngrgency ekXposure.

(B) Any recommended limitations upon the employee's exposure
to allyl aleohol.

(C) The employee has been informed by the physician of any
detected medical conditions which require furthex
medical examination oxr treatment.

(IT) The written opinion shall not reveal medical information
unrelated to exposure to allyl alcohol.

Refusal +to be Medically Examined - TIf an employee refuses any
regquired medical examination, the employer shall inform the employee
of the possible health ‘c¢onsequences of such refusal and obtain a
signed statement Ffrom the employee indig¢ating that the employee
understands the risks involved by xefusing to be examined.

Ho medical procedure which would be performed pursuant to this
section need be performed if records of a previous such procedure
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performned within the rast six months are acceptable to the examining

rhysician.

Recordkeaeping.

Initial determination.

i) The employer shall keep an accurate zecord of all initial
determinations xequired to be made pursuant to paragraph
{c3(1) of this section.

€iid The record shall inc¢lude the written deterwination and any
supporting doeumentation as required in raragraph (e)(i1} of
this section.

(i1idi) This recexd shall be maintained until replaced by a more

(i)

(ii)

Ciidi)

re¢ent record.

Expesure measurements.

The employar shall Kkeep an accurate técord of all measure—

ments. taken to determine emplovee exposure to allyl alcohol.

This record shall include:

(a) The date of méasurement;

(b} A refeXxewnce to the subparagraph of this regulation which
required the measurement, if any;

(e¢) Operations involving exposure to allyl alcohol which are
being monitored: _

(d) Sampling and analytical methods used and evidence of
their accuracy;

(e} Number, duration, and results of samples taken;

(£) HName, Social Securxity numbexr, and exposuyre o¢f the
enployee monitored.

This record shall bé maintained until rxeplaced by & moze

recent regord but in ne event for less than one year.

Mechanical ventilation.

(i

(119

(iii)

When mechanical ventilatien is used as an engineering
control, the employer shall maintain a record of maasurenments
ﬂemonstratlng the effectiveness of such ventilation as

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

This record shall include:

{a) Date of measurement;

{h) Type o¥f measurement taken;

{¢) Result of measurement.

This record shall be waintained for at l2ast one year.

Training and informatioh.

iy

(1ii)

{iid)

The empleoyer shall Keep an accurate record of all emplovee

training and advice zrequired by paragraph (3) of this
séction, ' '

The record shall includet

(a) Date of training;

(b)Y HName and Social Security number of employees trained;
(¢) Substance of training provided.

This record shall be maintained until replaced hy a more

regent record.

Medical recorids.

(i)

(ii)

The employer shall keep an accurate medical record for each
employee. '
The record shall include:
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ta) Physician's written opinion:
(b} Preplacement guestionnaire;

(¢) Eny employee'me&ical.complaints relative to exposure to all

(d) A signed statement of any refusal to be examined;
(e) & ¢opy of information provided to the physiecian pursuant
to pa ragraph (K)(2)(ii) through (vi) of this gection.
(iii) This <record shall he maintained £or +the duration of the
employment of the affected emploves.
Rccess to records.
(1) AlY records required te¢ ba maintained by this sec¢tion shall
be made available upon reguest to authorized represantatives
of the Assistant Secretary and the Director.

£ii) Employes exposure measurement records required to ke
maintained by +this ‘section shall Dbes made available o
emploveas and former employvees and their designated
representatives.

(iii) Employee medical records reguired to be maintained by this
section shall be made available upon written regquest %o a
physician designated hy the employee or former employee.

Observation of monitoring.

Duty.

The employer shall give affected employees oxr their representatives

an opportunity to observe any nonitoring of employee exposure to

allyl aleohol which is conducted pursuant to this section.

Enercise of opportunity to observe monitoring.

{1} When obssxvation of the monitering of emplovee exposure to.
allyl alcecohol requires entry inkto an araa wherxe +the use of
personal protective ‘devices is required, the observer shall
use such egquipment and comply with all other applicable
safety procedures. _

(ii) Without interferinyg with the measurement, observers shall be
entitled to:

(a) Receive an explanation of the measurement procedures;

{b) Visually ohserve =all steps related to the measurement of
exposure 1o allyl alcohol that are being performed at
the placde of exposure,

(¢) Record the results obtained.

Employee notification. _

The ewmployer shall notify in writing, within five work days, every

employee who is found %o be exposed to allyl alcohel ahove the

rermissible exposure. Theé eirpioyae shall also he notified of the
lLevel of his eupoésure and +the c¢orrective actlon helng taken +to

reduce the eupoésureé to at or below the perm1551hle exposure .

Pursuant to paragraph (k) of this Sec¢tion, when an enployee is

medically examined the employex shall provide the employee with a

copy of the physician’s written opinion.
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RPPENDIX &

SUBSTANCE SAFETY DATA SHEET

SUBSTANCE IDENTIFICATION

SUBSTANCE: Allyl aleohol _
PERMISSIBLE EXPOSURE: 2 parts of allyl alcohol vapor per million parts

of air (ppm} or 5 milligrams of allyl alcohol vépor per cubic meteér
of air {(mg/cu ).

APPEARANCE AND ODOR: Ceolorless ligquid with a mustard-like odozx.

IT.

R.

IIr,

A.

HEALTH HAZARD DATAR

Ways in Which the Chemical ﬁffects Your Boedy: Allyl alée¢ohol can
atfect your hedy if it is swallowed. inhaled, o6xr 4if it comes in
c¢ontact with your skin or eves.

Effec¢ts of Overekposure:

5. Short-Tern Ovérexposure: Dverexposure to allyl alcochol may
cause irritation of the eyes, nose and skin. Absorption
through +the skin or eyes may cause deep-seated pain in the
region where the absozption oaqurxed._.severe_eye burns may
ogeur from eye contact with this chemical. Burns of the skin
may also oceur. Exposure to high airx concentrations of allyl
alecohel may cause irritation eof +the lungs, nausea and
vomiting. '

2. Reporting 3igns and Symptoms: You should inform_ YOUZ.
employer if you develop any signs or symptoms associated with
allyl alcohol exposuxe.

EMERGENCY FIRST AID PROCEDURES

Eye Expbsuzre: If allyl alcohol gets into your eyes, wash the eyes

immediately with lazge amounts of water, lifting the lower and upper
lids occasionally. Get medical attention as soon as possible.
Contact lenses should not be worn when working with this chemical.

Skin Exposure: If allyl alcohol gets *on your skin, £lush the

contaminated skin with water immediately. If allyl alcohol soalis

through your clothing, remove the t¢lothing immediately and flush the
skin with watex. Do not rewear the clothing until the allyl aleohol
has ‘been removed. Replace or repair impervious ¢lothing that has
developed leaks. I£ there is skin irritation get medical attention
promptly.
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cC. Breathing: If you ox any other person breathes in large amounts of
allyl alcohol zemove the exposed person to fraesh air at once. When
breathing is difficult, properly trained rersonnel may assist the
affected person by administering owxygen. If breathing has stopped,
perform artificial respiration. Keep the affected person warm. and
at rest. Get medical attention as soon as possible.

n. Swallowing: When allyl aléohol has been swallowed get medigal
attention immediately. IFf medical attention is not immediately
dvailable get the affected verson to vomit by having him “touch the
back of the threoat with his finger after glVlng him large amounts of
water or by giving him large amounts (one pint or more) of warm salt
water (two tablespoons of salt per Fint of watex). Do not make an
unconscious person vomit.

E. Resgue: Move affected perscen Ffrom the hazardous exposurse. TITFf the
erposed person has been overcome, notify someone else and put into
effect the established emergency rescue procedures, Do not bedéome a
casualty vourself. Understand your emergency rescue ‘procedurés and
know the locations of the eguipment heioxe the need Arises,

Iv. RESPIRATORS QND PROTECTIVE CLOTHING

. RESPIRATORS: Respiraters arxe not the best ‘way to gontrol exposure to
allyl aleohol. <You ¢an only be required to wear them for routinsg
use it vyour employer is in the process of installing controls or
other tontroel measures prove inadeguate., You may be rdguired to
wear respirators for non=-routine activities or in emergencies. IFf
respiratorxs are woxrn, they must have z Mining Enforcement and Safety
Kdministration (MESA)s/National Institute for Oceupational Safety ang
Health (HIOSH) approval label, (Cldex respirzators may have a Bureau
of Mines approval lahel.) If yoit can smell allyl alcohel while
wearing a respirator, the respirator is not moerking coxrrectly; go
immediately to fresh air. TI#f you experience difficulty breathing
while wearing = respirator, tell your employer.

B. PROTECTIVE CLOTHING: You must ‘wear impervious clothing, gloves,
face shields and other approprlate protective c¢lothing to prevent
any possibility of skin contict with liguid allyl alcohol and to
prevent repeated o¥ prolonged contact with allyl alcohoél vapor at ox
above a concventration of 25 ppm.

. EYE PROTECTION: You must wear splash-proof safety goggles (cup-—
covexr type dust and splash safety goggles) if +there "is any
possibility o%f llquld allyl alcohol contacting your eyes.

V. PRECAUTIONS FOR SAFE USE, HRHDLIHG AMD STORAGE

Allyl alcohol is a flammable Xiguid and its vapors easily form explosive

mixtures with air. It must be stored in tightlty closed containers in =a

cool, well-ventilated areas away fzom heat, sparks. flames and strong
oxidizers. Seources of ignition Such as smoking and open flames are
prohibited wherever allyl alcolol is handlied, used oxr stored in a manner
that could create =a potential fire or expleosion hazard. Yoeu must use
non-sparking tools when opening or closing metal containers of allyl
alcohol, and containers must be bhonded and grounded when pouUring ox
transferring liquid allyl aleohol. If your skin becomes contaminated
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with ligquid allyl alecchol, you mugt immediately wash or shouwer to tremove
any allyl alovhol from the skin. The effects of skin contact with allypl
alcohol may be delayed, so you must wash whether or not you feel an
immediate effect. You must immediately zemove sny clothinyg that hecomes
wet with liguid allyl aleohol and this clothing must not he réworn until

the allyl alcohol is removed from the clothing. If your skin is subjeqat

to contact with liquid allyl alcohol, you must wash any areas of your

body that may have contacted liquid allyl aleohol at the end of each woxk

day. You must not eat ox smoke in areas where allyl alecchol is handled,
processed oxr stored. - If vyou handle allyl aleohol, you must wash your
hands thoroughly with soap ocx mild detergent and water before eating,
smoKing oxr wusing +toilet facilities. Fire extinguishers, eye Fflushing
facilities and quick drenching Facilities, whetre provided, wust be
readily available and you should Xnouw whéere they are and how to cperate
them, Ask vouxr supervisor where allyl aléohol is used in your work sarea
and for any additional plant safety and health rules.
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APPENDIX B

SUBSTANCE TECHNICAL GUIDELINES
ALLYL ALCOHOL

PHYSICAL AND CHEMICAL DATA
Substance Identification

1,
2.
3.

Synonyms : Z-propenal; ZMpxop9n41—olj vinyl carbinol

Formula: CH2:CHCH20H
Molegcular weight: 58

Physical Data

s W -

@~

Boiling point (760 mm Hgl): 97 C (206 F)

Specific gravity (water=1): 0.9 .

Vapor density (air=1 at hoiling point of allyl alcoholl: 2.0
Melting peodint: ~129 ¢ (-200 F)

Vapor pressure at 20 C (68 F): 17.2 mm Hyg

Solubility in watex, % by weight at 20 € (68 F): Miscilbile

in all proportions

Evapotration rate (butyl acetatE=TJ: data not available
Appearance and odoxr: Colorless liguid with an odor like
mustard

FIRE, EXPLOSION AND REACTIVITY HAZARD DATA

Fire
1.

2.

3.

T

Flash point: 21 € (70 F) (dlosed cup)
Auteignition temperature:r 378.4% C (713 F)
Flammable limits in aix, % by volume: Lower: 2.
Upper: 18.0

Extinguishing media: Rlcohol Ffoam, dry chemical, carbon
dioxide ' o
Special fire-fighting procvedures: Do not use a solid stream
of water since the stream will seatter and spread %he fire.
Use water spray to c¢ovl tontainers exposed t¢ a fire.

Unusual fire and explosion hazmards: Allyl alé¢ohol iz a
flammable liguid. Its vapors c¢an easily form eunplosive
miktures with air. ALl ignition souxces must be controlled
where allyl alcohoel is handled, used ox stored. Allyl

6]

}

alccohol vapors are heavier than air and may travel along the

ground and be ignited by open £lames or sparks at loaations
remote from the site at which allyl altshol is handled.

For puxposes of conforming with the reguiremenits of 29 CFR
1910. 106, a3llyl alcohol is classified as a Class IB flammable

ligquid. At 6250 ppm, one-fourth eof the louer Elammable

limit, allyl aleohol is donsidered to he a potential fire and
e¥plosion hamard.
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8. For purposes of complying with 29 CFR  1910.309, the
classification of hazardous locations as described in Axrticle
500 of the Mational Electrical Cede for allyl alcohol shall
be Class I Group C.

Reactivity

1., Conditions contributing to instability: heat

2, Incompatibilities: Contact with strong oxidizers may cause.
fire and euplosion

3. Hazardous decomposition products: Toxic dgases and vapors

(such as cazrbon menoxride) may he released in a fire involving
allyl aléohal, . _

4. Special precautions: Rllyl alcohol will attack some forms of
plastics, rubber and ceatings '

8PILL, LEAEK, AND DISPOSAL PROCEDURES

If allyl alceohol is spilled or leaked, the following steps should be
taken:

1. Remove all ifgnition scurces

2. Yentilate area of spill or leak

3. For small guantities, =hsorb on paper towels. Evaporate in a
safe place (such as a fume hood) and bhurn the paper. Large
guantities «¢an bhe collected and atomized in a suitdble
combhustion chambexr. Allyl alcchoel may mnet be allowed +to

enter a ceonfined space, such as ‘a sewne¥, bedause of the
possibility of an explosion.
Persons not wearing protective eguipment should he restricted £rom
areas of spills of leaks until ¢leanup has been completed,.

Waste disposal methods:

Allyl alcohol may be disposed of:

1. By absorxbing it in vermiculite, dry sand, earth or a similar
material and disposing in a sanitary landfill.
2. By atomizing in a suitable combustion chamber.

HONITORING LHD MEASUREHFHT PROCEDURES

EXPOSURE ABOVE THE ACTION LEVEL: Measurements taken for the purpose.
of determining employee erposure under this section are best taken
such that the average 8-hour esxposure may be determ;ned from =
sindle sample or two (2) H-hour =samples. Short term intexval
samples (up to 30 minutes) may alsc be used to determine average
EXposure level if a minimum of five (5) measurements are taken in a

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

that:any portion of the work shift has the same chance of heing
sampled as any other. The arithmetic average of all such :andom
equal duration samples taken on cone (1) work shift is an estimate of

an employese’'s average level of exposure for that work shift. fix

samples should be taken in the employee's breathing z=one {(air <that
would most nearly represent that inhaled hy the employee). Sampling
and. analyses may be performed hy instruments such as detector +tubes

certified by HIOSH under 42 CFR Part 8%, poxrtable direct-reading

instruments, gas and vapor adsorptioh tubes with subsequent chemical
analyses or dosimeters. The method of measuremant must determlne
the concentration of allyl alcohol +¥o plus or minus 35%.

EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE: The monltorlng under this

section should be essentially the same as described under paragraph
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Iv. a. Laboratories pexrforming c¢hemical analyses should be
accredited in Industrial Hygiene Chemistry by the American
Industrial Hygiene IAssociation (ATHA). The methed of measurement
must determine the ¢oncentration of allyl alecohol to plus or minus
253 . Metheods meeting these accurasy reguirements are available in
the "NIOSH Monitoring Methods Manual™.

V. MISCELLAKEOUS PRECAUTIOHS

B. Store allyl alcohol in tightly closed containers in a coeol, well~
ventilated area.

B. High exposures +to #llyl ale¢ohol can occur when transferxing the
liguid from one container to another.

C. Non-sparking tools must be used +to open and close metal allyld
aleohol containexs. These containers must be effectivaely grounded
ahd bonded prior te pouxing.

D. The employexr should provide showers in those areas wherée skin

contamination may og¢cur to the extent that showers weuld be
necessary for adeguate c¢leansing of the body.

F. Use of air-supplieéd suits may be necessary for entry into logations
where the airborne concentration 6f allyl alcohol is greater +than
250 ppnm. These suits should be selected, used, and maintained under
the immediate supervision of persons knowledgeable in the
limitations and potential life endangering characteristics of air~
supplied suits. ’

F. Employers must advise employees of all plant areas and eperations
where exrposure to allyl aicohel could ocour.

VI, COMMON OPERATIONS
gomipon  operations in which exposure to allyl alcohol is likely to ocour
arxe: 1ts use in the synthesis of allyl ethexrs, esters, and co-polymers;

its use in perfumes, flavorings and pharmaceuticals; in its use as a
fungicide; hexbigide, and nematicide; and in its use in refining and
dewaxing of mineral oil. ’
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APRPENDIX C -~ MEDICAL SURVEILLANCE GUIDELINES

ROUTE OF ENTRY
Inhalation; skin absorption.
TOXICOLOGY

The wvapor of allyl aleochel is highly irritating to the eyes and nhose of
human subjects. At 25 ppm lacrimation, retrobulbar ©paih, photophobia,
and ‘blurring of vision have been reported. The lethal concentrztion for
rats of 150 ppm produces pathologic changes in the lungs and liver. Skin
absorptioen produces injury %o the liver and Kidneys in animals. In man ;
skin contact causes burns, and absorption through the skin results in
pain in the underlying tissue and gastro-intestinal symptoms.
Contanination of the eye with the liguid proeduces corneal damage. Ho
cases of systemic intoxicatioen in humans have been reported, although
there is a xrisk of delayed pulmonary edema following the inhalation of
high concentrations of the wapor.

T. SIGNS AND SYMPTOMS

Severe irritatioen and possible tissue damage of the eyes, upper respira-
toxy traet, and skin from exposure to the wvapor and liguid. At high
levels of exposure, symptoms of pulmonary edema may occur,

SPECIAL TESTS
None in common usage.

TREATHMENT
Oxygen theravy, bed rest and symptomatic treatment are indicated if
pulmonary edema develops:. Treat irritated skin ag for a thermal bhurn.
Pain may Dbe alleviated by 10 ml of 10% calecium gluconate intravenously.
Rffected eyes shouid be examined for possible loss of c¢orneal substance
and appropriate treatiment dinstituted. Protect eves Fron hright light,
En ephthalmic locdl anesthetiec will give xelief from pain. If swallowed
and the person is conscious, induce vomiting.
SURVEILLANCE AND PREVENTIVE CONSIDERATIONS
i, GENERAL

Most reported effects of allyl alcohol are caused hy its severe

lrritant properties. It may be a lung irritant at high doses and
exposed persons should be observed for delayed pulmonary edema. It
is important that the physician bhecomes familiar with plant

operatlhg conditions in which ‘exposure +to allyl alecohol occurs.
Those with skin disease may not tolerate the wearing of protective



MIOSH/0SHA Dxaft Technical Standard
and Supporting Dodumentation for ALLYL ALCHHOL

¢lothing and these with c¢hronic respiratory disease may net tolexate
the wearing of negative pressure reéspirators.

B. PREPLACEMEHNT

Routine medical histories and physical examination are not required.
However, the employer must screen employees for history of certain
medical conditions (listed below) which might place the employée at
increased risk fxom exposure. Only those giving & positive Thistory
s34 these conditions must be referred for further medical
egrxaminations.

T. Chronic respiratory disease -- In ©persons with Iimpgaired
' pulmonary function, especially those with obstructive airway
diseases,  theé iInhalation oFf allyl saleohol might cause

exacerbation of symptoms due to its irritant properties:

2. Skin diséase -- Allyl alcohol c¢an cause skin burns. Pexsons
with preexisting skin disorders may be more susceptible to
the effects of this agent.

3. Liver disease -— Although allyl alcohol is not Known as a
Liver toxin in humans, the importance of this organ in ‘the
biotransformation and detokification of foreign substances
should be considered bhefore exposing persons with impaired
liver function. '

i, Kidney disease -—- Although allyl alcohol is not knownh as a
kidney toxin in humans, the importance of this organ in the
elimination of toxic substances justifies spacial

¢onsideration in those with impaired renal function.

5. Eye disease -— Because allyl alcohol is reported to cause eye
injury, those with pre-existing eye diseases may be at
increased risk.

¢. PERIODIC EXAMIMATIONS
Routine periodie¢ examinations are not reguired. However, if the
employer hecones aware of an employee with the above~listed
conditions, he must refer such employee For Further medical

eéxamination.

References _
1. Browning, Ethel: Toxicity and Metabolisin of Industrial Solvents,

—Elseviexr Publishing Company, Amsterdam, 1965, pp. 377-381.

2. Amaerican fonfexence of Governmental Industrial Hygienistss ™allyl
Alcohol.,” (34 ed.; 24 printing), TDocumentation of +the Threshold Limit
Values for Substances in Workroom Aix, Cincinnati, 1974, p. 7.
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3. Patty, Frank A.: Industrial Hygiene and Toxicoélogy, Vel. II -
Toxicology (24 ed. revised), Interscience Publishing Company, Hew York,
1663, pp. 1483-148%,

L, Hygienic Guide Series: “Allyl Aleohol," Industrial Hygiene Journal,
24:636-638, 1963,
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REFERENCES AND SOURCES
ALEYL ALCOHOL
1910.93

Personal Protective Equipment,; and {h) Sanitation

Eve: Grant, "Toxicology of the Eya®
Browning, "Toricity and tetabolism of Industrisl Solvents®
Patty, "Industrial Hygiens and Tonicology"™
SRin: Grant, "Toxicology of the Eya"
Browuning, “"Tokicity and Metabolism of Industrial Solvents"
Patty, "Industrial Hygiene and Toxigolomgy"
Documentation of Threshold Limit Values
Gleason, "Chemical Toxicology of Commercial Products”
Ingestion: onwning, "Fowicity and Metabolism of. Industrial Solvents™
B Patty, "Industrial Hygiene and Toxicology"
COMMENTS
Eye - Classification: 2
ODutput stateément numbexrs: 10
Extceptions: Hone
Grant reports "the liguid ‘tested on rabbit eyés by
application of =& drop <c¢caused moderitely Bsevere reacition
consisting of conjunctival edema and hyperemia with transient
c¢louding of the dornea, graded 5 on a scale of 10 at 24
hours. The c¢orneal opacities disappeared within 48 hours,
and the eyes were completely normal mithin a week.
Aeeidental splashes of liguid in human eves similarly have
produced moderately severe reactions, usually with prowpt
hHealing, but in one exceptlonal case heallng took several
days.” The grade of 5 indicates +that ©0.005 ml of the
unﬁiluted chemical causes less than severe injury in the eye
after 24 hours while 0.02 ml does produce sSevere injury - as
"severe anjury" is defined by Smyth and Carpenter. Browning.,
also reférring to the work of Smyth and Carpenter, repoxrtsg
"application +to the eyes causes erythema of the conjune¢tiva
and swelling of the cornea, sometimes with opacity, but ne
permanent injuxy." Patty agrees with the above.
) tlassifigation of 2 is cdneluded to be appropriate
sinece any injury caused is xevers;hle
Skin Classification: 1 and 4
output statement numbers: 1, Y, ?a;-&a, 21 and 14y comhined,
T4i, 20a '
Exceptions: None

Grant reports that "on the skin the liguid has a delayed
effect, causing aching which beglns several hours after
contact, follemed by blistering. Browning states that
Yapplication to the skin ¢auses only slight ezythema lasting
about 48 Thours” for local effécts hut also notes cases of
"muscular spasm (deep 'bone ache') rasulting £zom ahsorption
thzough the skin. Contact with the skin for 20 min, has been
stated by Oettel to wause pain, werxythema, and hyperemig.™"
She reports that Smyth and Cazrpenter found 2 rabbit skin
penetration LD50 for the substance of 0.053 nlskg. Patty
gives a rabbit skin LDSO of 8% mlskyg and addg that the sKin
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irritation effects to guinea pigs are "slight erythema in 1

of 12.™ The Documentation of TLV's clarifies discrepancies
in the literature regarding local effects and summarizes the
systemic effects of skin contact by reporting Mshkin

penetration may lead to serious systemic injury (vis¢eral
congestion, periportal congestion of the liver, hematuria,
and neaphritis) and skin contaé¢t causes burns when evaporation

is prevented or rxeduced."™ Gleason concliudes the "liguid may
produce first or second degree burns with blistering and
superficial necrosis. Penetration +through intact skin is
‘dangerous.”

The vapor pressure of allyl alcohol at 20 degrees C is
17.2 mm Hyg. It is misecible in all proportions with water and
has a flash point of 70 degrees F.

The data indicate <that +this substande 1is extremely
readily absoxbed through the skin with bossible severe
gonsequences. Tt is therefore assigned classlflcatlons of 1
and L. To guard against repeated or prolonged sKin contact
with the vapor, statement % is utilizmed. The concentration
of 25 ppm inserxrted was chosen hased on information given in
the Medical Surveillance Guidelines.

Ingestion: ({lassificationt 1

Sutput statement numbers: 19,208

Exceptions: MNohne

Browning zreports an acute LDB0 for rats of 0,064 grshy
and notes Y“72 mg/Rg/day (in drinking water) caused very few
signs of abnormality. Loss of weight, transient pulmonary
rales and crustiness of the eyelids wexre not arecompanied by
other signs of illness, and the only organic abnormalities
observed were local areas of necrosis in the liver.™ Patty
reports that "repeated ingestion of 42 mgsRgrday by rats

resulted in a décrease in “the peritoneal Fat and weli-

localized areas of necrosis with rageneration in the liver,

Nothing remarkable was obsexrved at lowex levels. In a.

table, ©Patty reports "dosage of 9.7 mgs/kg given dally in the
diet over the period of 30 days resulted in reduced appetite,
nortality., and microscopic lesions of the +tissues.”

Browning -also notes that there i¢ moe accumulation in the
body and that the substance is completely metabolized. Patty
adds that it is owxidizmed ¥eadily and that within an hour
aftex intravenous injection to rats with +the dosage of 30
mg/Rgy “the alcohol had almost disappeared from the hlood.
Buring constant intravenous infusion the allyl alcohol
disappeared at a rate of 23 mg/hr."

The prebable lethal dose for this substance would Be
about 1 teaspoonful f£or humans. 8ince chrénic ingestion of
much smaller amounts may alsoc cause significant effects, the
substance is assigned a classification of 1.

SUBSTANCE TECHNICAL GUIDELINES
ALLYL ALCOHOL

PHYSICAL AND CHEMICAT DATH
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Substance Identification

1., Synonyms: Z-propenecl; Z-prdpen~1~ol; vinyl carhinol

Z. Feormular CH2:CHCHZ0H

3. Molecular weight: 58

Physical Data _

1. Boiling point (760 mm Hg): 97 C (206 F)

2. Spe¢ific gravity (watex=1): 0.9 _

3. Vapor density (aix=1 at beoiling point of allyl aleoheld: 2.0

LI Melting peint: -129 ¢ (-200 F)

5. Vapor pressure at 20 ¢ (68 F): 17.2 mm Hg

6. Solubility in water, % by wedight at 20 € (68 F): Miscible
in all proportions

7. Evaporation zate (butyl acetate=1): data not availahle

8. Rppearance and odox: C(Colorless ligquid with an odoxr like
mustard

FIRE, EXPLOSION AND REACTIVITY HAZARD DATA

Fire _

1. Flash point: 21 € (70 F) (closed cup)

2, Autoignition temperature: 378.4 C (713 F)

3. Flammable limits in air, % hy volume: TLouwer: 2.5;

Uppér: 18.0

L Extinguishing media: Alcohol Hfoam, dry chemical, carbon
dionide

5. Special Ifire—fightiny procedures: Do not use a solid stream
of water since the stream will sc¢atter and spresd the fire,
Use water spray to ¢o0ol containexrs exposed to a fire.

6. Unusual fire .and explosion hazards: Rllyl alcohol is a
flammabkle liquid. Its vapors ¢an easily form explosive
mixtures with air. All ignition sources must be controlled
where allyl alcehol is handled, used or stored 1in a manner
that could create = potential <fire or exwnlosion hazard.
B1lyl aleohol vapors are heavier than air and may travel
aleng the ground and be ignited by open flames or sparks at.
locations remote from the site at which allyl algochoel is
handled. _

7. For purposes of ¢onforming with the reguirements of 29 CFR
1810.106, allyl aleohol is c¢lassified as a Class IB flammable
Ligquid. For example, 6300 ppm, approximately one—fourth of
the lower F£lammable Timit, is one situation in whiech allyl
alcohol is considered to be a potential fire and éxpldosion
hagard. '

8. For PuUrposes of complying with 29 <CFR 1910.309, the
classification 6f hazardous locations as desc¢ribed in Article
500 of the National Flectrical Code for allyl alcchol shall
be Class I Group C. '

Reactivity

1. Conditiens contributing to instability: Heat.

2. Incompatibilities: Contact with strong oxidizers may cause
fire and explosion.

3. Hazaxdous dec¢omposition products: Toritc gases and vapors

(such as c¢arbon monoxide) may be released in a fire invelving
allyl algohol.
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g . Special precautions: Allyl alcohol will attack some forms of
plasties, rubber and coatings.

8PILYL, LEAK, AMND DISPOSAL PROCEDURES

If allyl aleohol is spilled oxr leaked, the following stebs shoulid be
taken:

1. Remove all ignition sources.

2. Ventilate area of spill 6r leal.

3. For small guantities, absorlb en paper towels. Evapeorate in a
safe place (such as a fume hood). Allow sufficient time For
vapors to completely <¢lear hood ductwerX, then burn the
raper. Large guantitiés can he collected and atomized in a
suitable c¢ombustion chanber. Allyl alcohol may not be

allowed to enter a confined space, such as a seuer, hecause
of the possibility of an euplosion.
Persons not wearing protective eguipment should be restricted from
areas of spills or leaks until c¢léanup has beeén completed

Waste disposal methods: Allyl =alecohol may be disposed of by
atomizing in a suitable coimbustion chamher.

MONITORING AND MEASUREMENT PROCEDURES

EXPOSURE MBOVE THE ACTION LEVEL: HMeasurements taken for the purpose
of determining employee exposure under this section are hest taken
such  that the average 8-~hour erposure may be determined from a
single sample or two (2) Y~hour samples. Short tetrm interval
samnples (up +o 30 . minutes) may also be useéd to determine average
exposure level if a minimum of five (5) measurements azre taken in a
randem manner ovexr the 8~houxr work shift. Randem sampling means
that any portion of the woxk shift has the sameé chance of Lbeing
sampled as any other. The arithmetic average of all such random
equal durxation samples taken on one (1) work shift is an estimate of
an employee's average level of enposure Ffor that work chift. Air
samples should he taken in the employes's breathing =zone {(air that
would most nearly represent that inhaled by the employee). " Sampling
and analyses may he performed hy instruments such as detector tubes
certified by NIOSH under U2 CFR Part 8u, portable direct-xeading
instruments, gas and vapor adsoxrption tubes with subsequent chemical
analyses or dosimeters. The methed of measurement must determine
the c¢oncentration of allyl alcohol +to plus or minus 35%,

EXPOSURE ABOVE THE PERMISSTRBLE EXPOSURE: The monitoring under this
section should be essentially the samé as described under ‘paragraph
Iv, a ., Laboratories performing chemiéal analyses should De
accredited in  Industrial Hygiene Chemistry by the American
Industrial Hygiene Association (ATHA). The method of measurement
must determine the concentration of allyl alcohsl to plus or minus
25%. Nethods meeting these accuracy reguirements are available in
tha "HIOSH Monitoxring Methods Manual®.

HISCELLENEOUS PRECAUTIONMS

Store allyl aldohel in tightly ¢loésed containers in =a ¢ool, well-
ventilated area. '

High exposures to =allyl alcohol can coceur. when transferring the
ligquid frxom one container to another.
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c. Non-sparking tools must be wuged to open and close metal allyl
aleohel eontainers. These containers must ba effectively grounded
‘and honded prior teo pouring.

D. The employer should prévide showers in those areas where skin

contamination wmay occur to the extent +that showers would bhe
necessary for adequate clean51ng of the body.

BE. Use of air- supplied suits may be necessary for antry intec loecations
where the airborne concentration of allyl alcohol is greater than
250 ppm. These suits should bhe selec¢ted, used, and maintained undex
the immediate supervision of persons knowledgeable in the
limitations and potential 1life endangering. charaecteristies of air-
supplied suits.

F. Emplovers should adv1se employeas of gll plant areas and operations
where esposure to allyl alecohol ¢ould occur.

VI. COMMON OPERATIONS
Common operations in which exposura +o allyl alcohol is 1likely to otcur
are: dits use in the synthesis of allyl ethers, esters, and co-polymexs;

its use in perfumes, flavorings and pharmaceuticals;: in its use as a
fungicide, herbicide, and nematicide; and in its use An refining and
dewaxing of mineral oil.
RESPIRATOR -TABLE BOCUMENTATION
SUBSTANCE: Allyl alcohol
D. 0. L. STANDARD: 2 ppnm
WARNING PROPERTIES:
Odor Threshold: Patiy réports that the odox threshold of allyl alcohol
is less than 0.75 ppimn. In addition, Patty reports that 5§ out of 10

"human volunteers reported a-deiinite odor , . . when exposed to 2 ppm

of allyl ale¢ohol for 1 to 3 minutes.™ '
Eye Irritation Level: Patty reports that slight eye irzritatién occurs at

6.25 ppm allyl alcohol, and moderate eye irritation occ¢urs at 25 ppenm.
Other Information: According to Patty, the threshold of nasal irritation

is below 0.78 ppm. Modérate nasal jirritation oceurs at 12.5 ppn.

The threshold of pulmoenary discomfort is greater than 25 ppm.
Evaluation o%f Warning Properties: Since allyl alcohol ¢an be detected at

a concentration below the pezmissible exposure limit through its
cdoxr and izxritant (nasal) effects, this substance is treated as a
material with good warning properties. Gas sorhent regpiratory
eguipment is permitted. '
IDLH: 150 ppm

Basis for IDLH Value: This IDLH is based upon the report in the AIHA
Hygienic Guides that "from animal experiments, a single one-hour
exposure to 150 ppm might be fatal, while the same exposure to 100 ppm
would probably allow survival.

Other Toxicolegical Infomation: Patiy states that "unlike the vapors of
the saturated lowexr aliphatic aléchols, the vaper of allyl alecohol does

— not possess particular narcotic pzopextles but rather is an irritant
to the mucocus membranes and to the lungs. _
Patty also reports that "sufficiently high concentration of the

vapoxr of allyl ale¢ohol ¢auseés lacrimation, pulmonary irritation,
diarrhea, and coma among rats. In the repeated erposure oftrats to the
vapor; Dunlap et al. reported that retardation of growth appeared at
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20 ‘ppm an increéased in the weight of the lungs at 40 ppm, and an increa!

in the weight of the Ridnevys at 60 ppm, The vapor of allyl alcohol was
texic to rats when exposed on one vecasion, but on repeated exposure
the effects seemed te be those of repeated insult rather than those of
accunulation in the tissue. For example, one exposure of 8 hours to
the concentration of 76 ppnm resulted in thé death of one ef the group
of rats (LD50) but the repeated exposure (7 hrsday) to the concentratio;
of 60 ppm resulted in only a LCI10."

Aecording to Patity, "Hodoma and Hince state that the primary
cause of death from allyl alcohol is probably cardiovascular Zfailurxe,
which probably follows depre551on of the respiratory and vasomotor cente
and a decredsé in effective blood pressure."

The follouwing seection of a table is glven in Patty:

RESPOHSE OF AHINRLS TO IHHRLATIOH OF ALLYI ALCOHOL

Concentxa— Duratlon of
tien EHPOSUTE
(ppm) Anlmal Cthx) Ouicome
1000 nonkey 4 'Death
1000 Rabbit b LC100
1000 Rat 4 LG100
1000 Rat T LC5ED
1000 Rat. 1 LCO7
500 Rat 1 Survived
250 Rat 4y Some deaths
165 Rat 4. LCS50
76 Rat 8 LC50

Browning reports that "hy inhalation, for rats, 1000 ppm caused
death to % out of 6 animals in 1 hour . . . while 250 ppm kRilled 2,
3 or 4 out of 6 in 4 hours . . .¥w

Browning also reports that a lethal dose of. allyl alcohel for
the rahbit by penetration through the skin is 0.053 ml/Rg.
25,000 ppm

VAPOR PRESSURE AT 20 ¢: 17.2 mm Hg
SATURATED CONCENTRATICN AT 20 C: Approwximately 22,600 ppm
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USE/EXPOSURE AND CONTROL DOCUMENT

ALLYIL ALCOHOL
Principal Route

Use/Exposure
Inhalation of vapor and
skin and eye contact with
vapor ands/or liquid during
the preparation of various
allyl estexrs which serve
as monomers and prepolymers

Inhalation of vapor and

skin and eye contact with
vapor and/or liquid during
its use in the preparation
of chemical derivatives

used in perfumes flavorings,
and pharmaceuticals

Inhalation of vapor and sKkin
and eye contact with vapor
and/or liquid during the
synthesis of allyl alcohol

Inhalation of vapor and
skin and eye contact with
vapor ands/or liquid
during its use as a
fungicide, herbicide, and
nematicide

Inhalation of vapor and
skin and eye contact with
the vapor and/or liguid
during its use in the
refining and dewaxing of
mineral oil

of Entry
R,B}D

A,B,D

A -- Inhalation
B —-- SKkin contact resulting in

localized irritation

€C == Ingestion
D -- Skin contact resulting in
absorption and subsegnent

systemic poisoning

Currently Used

Control Methods
Process enclosure; local
exhaust ventilation; per-
sonal protective equip-
ment (goggles, respiratory
protective devices, im-
pervious gloves and clothing

Process enclosure; local
exhaust ventilation; per-
sonal protective equip-

ment (goggles, respiratory
protective devices, im-
pervious gloves and c¢lothing

Process enclosure; local
exhaust ventilation; per-
sonal protective equip-

ment (goggles, respiratory
rrotective devices, im-
pervious gloves and c¢lothing

Personal protective equip-
ment (goggles, respiratory
rrotective devices, im-
pervious gloves and clothing

Process enclosure; local
exhaust ventilation; per-
sonal protective eguip-

ment (goggles, respiratory
protective devices, im-—
pervious gloves and clothing!



