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The basic text of this document contains the draft technical standard
approved by the Joint Review Committee of the HNIOSH/OSHA Standards
Completion Program and the supporting documentation for the substance
ETHYLEHNE CHLOROHYDRIN.

The SCP draft technical standards arxe recommendations to the Department of
Labor for its consideration in rulemaking and have no 1legal status until
final rules have been promulgated by that agency. This draft standard is
provided for your information only.

The References and Socurces, Respirator Table Documentation and Use/Exposure
and Control Documentation are the worRing documents used by the various SCP
working groups during the development of the draft technical standard and
serve as the technical foundation for the standazxd. The classification 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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(a) Definitionsg.

(12 "Pexmissible exposure” means inhalation of ethyilene chlorohydrin in
concentrations not in ewxcess of 5 parts per millioen (ppm) (16 milligrams
per cubi¢ meter, mgscu.m.) averasged over an eight-hour woxk shift, as
stated in %% 1910.93, Table G-1.

(2) "hotion level™ means one half of +the permissible exposure £or
ethyvlene chlorohydrin.

(b)) Exposure determination and measurement.

(1) Each employer who has a place of employment in which ethvlene
chlorohygdzin is released into the workplage air shall determine if any
employee may be exposed to airborne concentrations of ethylene chlorohydzrin

‘at or above the motion lewel. The determination shall be made eat¢h Lime

there 1is a change in production, process, or control measuzres which ceould
result in an increase in airborne concentrations of ethylene c¢hlorohydrin.

{2) & written record of the determination shall be made and shall contain
at least the following information: _ _

(i) Any information, obsexrvations, oxr c¢alculations which may indicate
employee exX¥posure to ethylene t¢hlecrohydrin;

(ii) Any neasurements of ethylene chlorohydrin taken;

(iii) Any employee complaints of symptoms which may be attributable to
exposure to ethylene chlorohydrin; and

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

within work site, name, and social security number of each emplovee
considered.

{3) I£ +the =empleoyer detexrmines that any enmplovee may be exposed to
ethyleneg chlorohydrin at c¢x above the adtion level, the exposure of the
employee in each work operation who is Dbelieved to have the greatest
exposute shall be measured. The exposure measurement shall he

representative of the maximum eight-hour time weighted average exposure of
the employvee.

(4) I£ ‘the exposure weasurement taken pursuant to paragraph (h) (33} of
this section reveals enployes exposure to ethylene chlorohydrin at or above
the agtion level, the employer shall:

(i) Identify all enmploveds who may be éxposed at or above the action
level; and

(ii) Measure the exposure of the employees so identified.

(5) If an employee exposure measurement xreveals that an employee is
axposed to ethylene chlorohydrin ’t or above the action 1evela but not
above the permissible exnpeosure, the exposure of that employee shall he
measured at least eveéry two months.

£6) ITEf 4dn employvee exposure measurement reveals that an employee is
exposaed to ethylene c¢hlorohydrin above the permissible exposure, the
amployer shail:

(i) Measure the exposure monthly of the employee so exposed: and

(idi) Institute qont:pl measures as reguired by paragraph (D) of this
segtion; and _

(iii) Individually notify, in writing, within five days, every émployae
who is found to be exposed to ethylene chlorohydrin above the permissible
EXRPOSUIE . The employee shall also be notified of the corrective action
beinyg taken to reduce the exposure to at or below the permissible expesure.

(7) If two consecutive employee exposure measurements taken at least one
weelk apart revéal'that'the employee is exposed to ethylene chlorohydxin
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below +the action level, the enployer may terminate measurement for the
emplovyver. '

(8) For purposes of this paragraph., employee exposure is that which would
gecuxr if the employee wére not using a respirator.

(¢) Methods of measurement.

(1) An employee's exposure shall be obtained by any combination of long
texrm or short term sanples which represents the employeée's actual exposure
averaged over an eight-hour work shift (See Appendix B {(iv} of this
segtiony. _

(2) The method of measurement shall have an aceuracy, to a confidence
level of 895%, o#f not less than that given in Table 1.

Tabhle 1
Concentration Required Accuracy
Above permissible exposure + 25%
At or below permissible exposuxe
and above the action level + 35%
At or below the action level 3 B0%
(d)} Comnliance. €13 No empleoyee shall bha exposed <to ethylene

chlorohydrln abova the permissible expsure as deflned in paragraph (a) (11}
of this section.

€27 Employee exposures to airborne concentrations of ethylens
chlorohydrin shall be controlled to at or below the permissible exposure by
engineering and worX practice controls:

(i Engineering and work practice controls shall be instituted to redude
exposures to at or bélow the permissible exposure, excépt to the _extent
tha% such controls are not technically £ea51bla,

(ii) Kherever engineering and work practice controls aze not sufficient
to reduce exposures to at or below the permissible exposure, they shall
rionetheless be used to reduce exposure to the lowest level feasible and
shall be supplemanted hy respirators in accordance with paragraph (d) (L)
of this section.

-(3) Engineering controls: (i) When mechanical ventilation is used to
control exposuré, measurements which démonstrate system effectiveness, dfor
example, ailr velocity, static pressure, or air volume, shall be made at
least évery three months. Measurements of systen effectiveness shall also
be made within £ive days of any change in proeduction., process, oxr control
which might result in an increase in airborne <¢oncentrations of ethylene

~¢hliorohydrin.

(ii) In the design of open surface tank ventilation for the PUrposSes of
$  1910.94  ¢ady, crerations lnvolvlng ethylene c¢hlerxohydrin shall he
classified as A-2 at 70 degreéss F.

(43 Campllance with “*the permissible ekposure shall not ke acghieved by
the use of respirators except:

—
-



1

NIOSH/OSHA Draft Technical Standard
and Supporting Documentation foxr ETHYLENE CHLOROHYDRIN

(i3} During the time period necessary +to install or implement engineering
or work practice controls; or

(ii) In work situations in which engineering and work practice controls
are technically not feasible; or _
(iii? To supplement engineering and work practice controls when such

contxols fail teo zeduve airborne concentrations of ethylene chloroshydrin to
at or beleow the permissible exposure; or

{iv) TFor operations which require entxy into tanks or closed vessels; of

(v) 1In emergencies.

(53 Where resplrators are needed and permitted under this paragzraph to
reduce employee exposure, the employer shall ‘select and Provide the
appropriate respirator from Table 2 and shall ensure that the employee uses
the respiratozxr provided.

‘TABLE 2 RESPIBATORY PROTECTION FOR ETHYLEHE CHLORDHIDRI]‘{

Vapoxr Concentration

10 ppm oxr less Any supplied-air respirator with a
full facvepiece, helmet or hood.
Any self-contained breathing apparatus
with a full Ffacepiece.

Greaterx than Self-contained breathing apparatus

10 ppm or with a £ull facepiece operated in

entry and esgape pressure~demand or other positive

from unknown prassure mode.

concentrations e T T

& combination respirator which includes
a Type € supplied-air respizator with
a full facepiece operated in pressure-—
demand o6r other positive pressuxe or
continuous—-£low mode and an auxiliary
self-contained breathing apparatus
operated in pressure-demand or other
positive pressure mode.

(Suppliied-air suits may be netcessary.l

Fire. Flghtlng Self-contained breathing appatratus
with a full facepiece operated in
pressure-demand or other positive
rressurxe mode.

Escape Eny face mask providing protegtion
against oxganic vapors.

Any escape self-tontained breathing
apraratus,
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{6) Respirators shall

be approved hy the Minihg Enforcement and Safety

Administration (formerly Bureau of Mines) ex by the Hational Tastitute Ffor
Occupational Safely and Health under the provisions of 30 CFR Part 17.

{71 The employer shall institute a respiratory protection program in
accordande with $ 191C.130¢H2Y; (d), (e), and (£).

(e) Fire and safety.

{1) The employer shall familiarizme himself with

the information gcontained in the Substance Technical Guidelines (AppeEndix B
of this sectlon) foxr ethylene chlorohydrln

{2) For the purpose of

as hazardous locations due

ke €lass I, Group D.

compliance with $ 1910.309, loeations classified
to the presence of ethylene c¢hlorohydrin shall

(3) TFoxr the purpose of compliance with $ 1910.157, ethylens chlorohydrin

is c¢lasgified as a Class B
(y) For the purpose of
as hazardous Lloc¢ations due
he Class T, Groudp D.
(5) For the purpose
chlorohydrin is c¢lassified

fire hazard.
compliance with % 1910.178, locations classified
to the presence of ethylene c¢hlorohydrin shall

of compliance with $ 1910.106, ligquid ethylene
ag a Class IIIA combustible liguid.

(6) Where a fan is located in ductwsrk and where ethylene ¢hlozrohydrin

ig present in the dugtwerk

in. cencentrations greater than 12850 ppm (25% of

the lowar f£lammable Limit), +the Ffan retating elemenf shall be o%f
nonsparking material or the casing shall consist of, or be lined with,

nonsparking material. There shall be sufficient clearance hetween thée F£an
rotating element and the fan casinyg so as to prevent contact.

£7) Sources of ignition such as smoking or open flames are prohibited
where ethylene c¢hlorohydrin presents a fire or explosion hamard.

(8 Ethylene c¢hlorohydrin shall be stored so as not to come in contact
with streong owidizérs and streng &daustics, _

(£} Pexsonal protsetive equipment. (1) Enmployers shall provide and

ensuxre that employees use impérvious c¢lothing, gloves, face shields (eight-

ineh minimum) and other

appropriate protective ¢lothing necessary to

prevent any possibility of skin contact with ethylene chlovohydrin. Face.

shields shall comply with $ 1910.133¢a)(2), (a)(4), (a)t5), and (a2)(6).

(23 Employers shall provide and ensure that ¢lothing contaminated with
liguid ethylene chlorohydrin is placded in closed c¢ontainexrs fox storage
until it c¢an be discarded or until the employer provides for the removal of

ethyvlene c¢hlorchydrin from_
cleaned to remove the ethylene chlorochydrin, the

laundered or otherwise

the ¢lothing. If +the ec¢lothing is +to Dbe

employer shall inform the person performing the operation of the hazardous
properties of ethylene c¢hlorohydrin.

{3) HWhere there is any possibhility oi exposure of an employee's bhody to
liguid ethylene chlorohydrin, employérs shall provide facilities for guick
drenching of the body within the immediate work area for emergency use.

(%) Employers shall

ensure that non-impervious elothing which becomes

contaminatéd with liguid ethylene chlorohydrin be removed immediately and
not reworn until the ethylene chlozxohydrin is removed frxom the clothing.

£5) Employers shall provide and ensure that amployees use splash~proof
safety gougles (cup-cever type dust and splash safety goggles) which comply
with % 12710.133(a)(2)-(a)(6) wherée there is any possibility of liguid
athylene chlorhydrin contacting *the evyes.
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(6 Where there is any possibility +that an employee's eyes may bhe

enposed to liguid ethylens chlorxrochydrin, amplovexrs shall praovide an eye~

-
-

wash Ffountain within the immediate work areh for emergency use.

g Spills. _and disnosal., €12 In the event +that liquid ethylene
chlorohydrin is spilled the énployer shall immediately eliminate potential
sources of ignition; provide available ventilation and then c¢lean up the

spill.

2 Ligquid ethylene chlorohydrin shall noit be allowed +to enﬁer a
confined space, such as a seuer, because of ‘the possibility of an
explosion.
~ (h) Sanitation. (1) Employers shall ensure that employvees whose skin
becches contaminated with ligquid ethylene ¢hlerohydrin immediately wash
or shower to remove any ethylene chlorohydrin from the skin. '

{27 Employers shall ensure that émployees do not eat or smoke in areas
where iquid ethylene chloxohydrin is handled, processed or stored.

€3) Empleoyers shall ensure that employees who handle liguid ethylene

chlorohydrin wash their hands thoxoughly with water before eating, smoking
or using toilet facilities,

£i) Training and infoimation. (1) Fach emplover whoe has a workplace in
which ethylene ¢hlorohydrin is present shall keep a copy of this regulaﬁibn
with Appendi¢ces A, B and € at the workplace. This maﬁezial shall be made
readily available to affected amployees.

{2y Each emplover who has employees exposed to ethylene chloxchydrin
above the action level, or employees who may have skin or eye contact with
liguid ethylene <¢hloreohydrin, oxr employvees who work wherée accidental

relaase, spill, £ire, or explosion of ethylene chloxrohydrin may ogdur,
shall annually:

i Inform affected employeéses of +the informdtion contained in the
Substanceé Safety Data Sheet f£or ethylene chlorohydrin, (Appendix A of +this
section);

¢ii) Advise affected employees as to the signs and symptoms of exposure
to ethylene chlorohydrin; _
{iidi) Instruct affected employees to advise +the employver of the

development of signs and symptoms of exposure to ethylene <chlorohydrin
Which are listed in Appendix A of this saction;

tiv) Provide training to ensure that employees understand the
precautions of safe use, emergency procedures, and the ocorrect use of
protective equipment relative to ethylene chlorehydrin.

13) Medical Surveillance. (1) The employver shall provide medical
procedures as zequired by this paragraph. All medical procedures shall bhe
performeéd by of wunder the supervisicn of a physician at no cost to the
emplover. : '

(2) The -enployer shall make available to each employvee who is to he
enposed to liguid ethylene c¢hloxrohydrin or airborne concentrations of
ethylene c¢hlorohydrin at ot above the action level, without regard to the
use of respirators, a medical examination which shall include as a minimunm
the following: _

o {iy A medical history and physical examination with emphasis on the
lungs, liver, kidneys and central nerveus system.

tii) A profile of liver function.

(iii} VUrinalysis to include specific gravity, albumin, gludose, and a
mic¢roscopic on centrifuged sediment. '
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{3) The employer shall obtain £rom the physician, as a record of the
examination; the following information:

(i) A written opinion which conforms with paragraph (§)(7) of this
section. '

{ii) & recocrd of the results of liver function tests.

T 4iiiy A record of the resulis of urinalysis.

{3) The emplover shall make available +to each employee, exposed to
ethylene chlorohydrin in excess of the actien level at 6 months £xom +the
date of the employee's first exposure Ffor the firsit two years, and at every
12 months of exposure in exrcess of the agtion level thereafter, 4a medical
examination which must include the Follouwing:

(i) A medical history and physical examination (see paragraph (41(2)(i)
of this section). '

(1i) Tests of liver function (see paragraph (j)(2)(ii) of this section).

(iii) Urinalysis {(see paragraph (Ji)(2)(iii) of this section).

(5Y The employer shall obtain Z£rxom the physician, as a record of the
pexriodic examination, the following information:

(1) A written opinion Wwhich ¢onforms with paragraph (33(7) of this
section,

(ii) A record of the zesults of liver function tests.

(iii) A record of the results of the urinalysis.

(6) The employex shall provide to the examining physician the following
infermation: _ _ _

(i) A copy of this regulation with its Appendices A, B, and C;

{ii) A descrxiption of +the employee's duties as they relate to his
gxposure to ethylene chlorohydrin;

(iii) A description of any personal protective eguipnent, incéluding
respirators, requixed to be used; ' '

(iv) The results of any employee's exposure measurement, if available;

(v) The employee’'s anticipated exposure level; and )

(vi) Upon zrequest of the physdician, information frxrom previous medical
examination of the emplovee. _ _ _

(73(i) The physicgian’s written opinion shall be a signed statement hy the
examining physician specifically stating: (R) Whether the employee has any
detected medical conditions which could be directly or indirectly
aggravated by eXposure to athyliene chilorehydrin or which could
significantly dinterfere with the ability of +the employee to follow
recommended or reguired rrocedures for protecting himself Ffrom unusual o
emergency eHposure. _

(BY Any recommended limitations on the employee's exposure to ethylene
chlorohydrin.

(€3 That the efployes has been informed By the physician of any detected
medical é¢onditions which reguire fuxther medical examination or Treatment.

(ii) The written opinion shall not revesl medical information unrelated
to exposure to ethylene chlorechydzin.

(8) HNo employes shall be exposed to ethylene chlorochydrin if such

—axposure <¢ould place the employee at increased risk of material impairment

of his health., This detexmination may be based on the physician's written
opinion.
{19 The enployer shall ©provide emergency and follow-up medical

erxaminations and treatment £or any employee injuxed_ through exposure to
ethylene chlorohydrin.

it
-
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{10) If +the examining physician <chooses to 1ise alternative medical
examinations to those specified 4in paragraphs (3)(2) and (4) of this
section, the employexr may acctept such alternative medical surveillance
examinations as meéeting the reguirements of this part provided that the
gmployer: _ _

{i) Obtains a statément from the éwamining physician setting forth the
alternative medical eraminations and the =rationale <£or substitution and
evidence that they will he &gqually effective.

(ii) Informs each exposed employee of the fact that alternative medical
examinations to those required in parxagraphs (3)(2) oz {(4) of this sec¢tion
are to be made available.

(11} If an employee refuses any reguired medical examination, the
employer shall infozxm the employee of the possible health consequences of
sueh refusal snd obtain a signed statement £froem the employed indicafing
that the empleyee understands the risks involwved by zrefusing to be
examined. '

(12) MNo medical procedure which would bhe performed pursuant to this
section need be performed if records of a previous such procedure performed
within the past six months are acceptable te¢ the examining physician.

(k) Regordbesping. (1) Exposure determination.

{i) The employer =shall Xeep an accurate record of all detexminations
required to be made pursuant to pazagraph (bh){1) of this section.

€ii) The record shall inelude the written determination rxegquired in
paragraph (h)(2) of this section.

(iii) This =zecord shall be maintained until zeplaced by a more recent
regoxd.

(23} Exposure measurements. (i) The employer shall Keep an agcurate
record of all measurements taken teo determine employee exposure to ethylene
c¢hlorohydrin.

(ii) This record shall ing¢lude:

(A) The date of measurement:;

(B) Operations dinvolving exposure to ethylene chlorohydrin which are
heing monitored;

{¢) Samnpling.and analytical methods used and evidence of their accuzacy,
in¢luding the method, results and date of ¢alibration of sampling
eguipment;

(D) Humber, duration, and results of samples taken; and

{E} Hame, social security nuinber and expésure of the employee monitored.

{iii) This recoxd shall be maintained until replaced by a more recent
record but in no event for less ithan one year.

(3) Mechanigal ventilation. (i) When methanical ventilation is used as

an engineering control, the employer shall maintain an acéurate record of

—
-

the measurements demonstrating the effectiveness of such ventilation
réguired by paragraph (4)(3) of this section.

(ii) This xec¢ord shall includer

(A) Date of measuremeéent:;

(B) Type of measurement taken;

(C) Result of measurement.

Liiid These records shall be maintained for at least one year.

(4) Enmployee training and information. (i) The employer shall keep an
accurate record of all enployee training and information required by
paragraph (i) of this section.
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(ii) This record shall include:

(A) Date of training;

{(B) MName and sccial security numbeér of employee trained;

(e) Content or scope of training provided.

{iii) This =rec¢oxd shall be maintained until replaced by a more regent
record.

(5) HMedigal surxveillance. (i) The employer shsll keep an acecurate
rec¢ord of employee medical surveillance zeguired by raragraph {(j) of +this
section. o

(£i} This record shall include:

(1) PResults of ‘tests raguired by paragzrzaph (37(2) and (§)¢5) of this

section;

{B) Any ewmployee médical complaints xelative to exposure to ethylene
ehlozohydring

(€} B copy of information provided to the physician pursuant to paragzaph
(3)C62Ci1), (dii), (iv), (v), and (vi) of this section,

(DY Physician's written opinion: and

(E) A signed statement of any refusal to be examnined.

(iii) This reccrd shall be maintained for the duration o¥ the employment
of the affecited eémployes.

(6) Acgegs to recoxds, (i) A1l recoxds required to bhe maintained hy
this sectien shall be wade -available upon request to. authorized

representatives of the Assistant Secretary o:f Labor for Ocecupational Safaty
and Health and the Director of +the National TInstitute for ODecupational

Safety and Health,

(ii) Employee exposure determination and exposuxe measurement records

regquited to he maintained by *this section shall be made available to

employees and former émployeess and their designated representatives.

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

(1) Employee eohservation of measurement. (1) The emplover shall give
affected employees or their representatives an opportunity to observe any
neasurement of employee exposure to ethylene chlorohydrin which is

conducted pursuant te this section.

(2} When observation of measuremeént of employee exposure to ethyvlene
chlorohydrin reguires entry into an area where the wuse of personal

protective devices, including respirators, is reguized, the obssrver shall

be provided with and reguixed to use such equipment and comply with all
other applicable safety procedures.

{3) Without interfering with the measurément, observers shall he entitled
to:

(1} Receive an explanation of the measurement procedure.

(i) Visually observe all steps related to the measyurenent of the
airborne concentration of ethylene chlorohyvdrin that axe being performed at

the place of exposure; and

{iii) Record the results obtained.
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The information contained in the f£ollowing appendixes~is_aﬂvisoxy

‘in nature and is not intended, by itself®, to create any additional
obligations not otherwise imposed or detract Ffrom any existing obligation.
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APPENDIX A

SUBSTANCE SAFETY DATR SHEET
FOR ETHYLENE CHLCROHYDRIN
SUBSTAMCE IDENTIFICATION

‘Substance: Ethylena chlorohydrin

Permissible Exposure: 5 parts of ethylene chlorohydrin pex million
parts of air (ppm) or 16 milligrams of ethylene chlorxohydrin per
cubic meter of air (mgrseu m) daveraged over an eight-hour work shift.
Appearance and 0dor: Coleoxrless liguid with an ether-like odor.
HEALTH HAZARD DATHR

Comments : It should bde noted ‘that on overexposure to ethylene
chlorohydrin little margin of safety exists betueen eazly reversible

symptoms and fatal intoxication.

Ways in Which the Chemical Affects Your Body: Ethylene chlorohydrin

can affect your hody if you inhiale it or if it domes in contact with

¥your eves or skKin. It may be absorbed through the skin without

causing irxrxitation,

Effeots of Overeaxrposure:

1. Exposure to eth¥ylene chlorohydrin vapoxr may cause irxritation
of the eyes, nose, thxeat and lungs, nausea, vomiting,
dizziness, poor coordination, numbness, visual distuzbance,
liver or Lkidney damage {lower conéentratieons may cause
sexrious effects without c¢causing irritation). Breathing in
highexr c¢oncentrations produces headache, thirst, delirium,
low blood pressure, collapse and unconsciousness. The urine
may coniain'bleod, Death may occur Zfrom lung or brain
damage. Absoxpticen through the skin ¢an cause the ahove
symptoms witheut skin irritation. Prolonged overekposure to
ethylene c¢hlorohydrin may cause your skin to becone vellou
and a c¢hange in frequency of urination &r the amount of
urine .

2. Reporting  Signs and Symptoms: You should inform youx
empleyer if you develop any signs or symptoms and suspect
they are caused by exposure to ethylene chlorohydrin.

IIT. EMERGENCY .FIRST AID PROCEDURES
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Eye Exposure: If ethylene chlorohydrin gets into your eyes, wash
your eyes immediately with large amounts of water, llf%lng the lower
and upper lids occasionally. Get medical attention immediately.

Contact lenses should not ke woxn when working with this chemical.

Skin EXxposure: If ethylene c¢hlorohydrin gets on your sKin,
immediately flush the contaminated skin with water. Tf ethylene
chlorohydrin scaks through your <¢lothing, remove the c¢lothing
immediately and £lush the skin with water. Get medic¢al attention

immediately.

Breathing: If you or any other person breathes in large amounts of
ethylena ¢hlorohydrin, move the exposed person to fresh air at once.
If Dbreathing has stopped, perform artificial respiration. Keep the
affected person warm and at rest. Get medical attention
immediately.

Swallowing: When efhylene chloxohydrln has been swalloued get
medical attention dimmediately. If medical attention 18 not

immediately available get the affected person to vomit by havlng hlm
touch the bhack of the throat with his flnger or by giving him large
amounts (one pint or more) of warm salt water (two tablespoons of
salt per pint of water). Do not make an unconscious person vomit.

Rescue: Move affected person from the hazmardous exposure. If the
exposed person has been overcome, notify somedne else and put into
effect the established emergency rescue procedures. Do not become a
casualty yourself. Understand your emergency rescue rregedures and
Know the locations of the sagquipment before the naad arises.

RESPIRATORS AND PROTECTIVE CLOTHIMG

Hespirators: Respirators arxe not the best wayv to contqu exposure to

ethylene chlorohydrin. You can only be reguired to weaxr them for
routine use if your employer dis in ‘the pxocess of installing
controls or control measures prove inadeguate. You may be zeguired

to wear zrespiratoxrs for non-routing adtivities or in emergencies.

If respirators are worn, they must have a Mining Enforcement and
Safety Administration (MESR) or MNational Institute for Occupational
Safety and Health (NIOSH) approval label. (0lder respirators -may

have a Bureau of Mines approval label.) For effective protection,

respirators must £it your face and head snugly. Respirxators shoéuld
net he loosened ox zremoved in work situstions where there use is
regquired. If you can swmell ethylene chlorolivdrin while wearing a
respirator, the respirator is not working corredtly; go 1mmed1aﬁely
to £resh air. If you experience difficulty breathing while wedring
& respirator, tell your ampleoyver.

Protéctive (lething: You must uwear impervious ¢loething, gyloves,
face shield or othex appropriate protective clothing to prevent any
posslblllty of  skin c¢ontact with liquid ethylene ¢hlorohydrin.
Replace oxr repair impexvious clothing that has developed leaks.
Ethylene c¢hlorohydrin attacks many forms of rubber.
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Rye Protection: You must wear splash~proof safety goggles (cup-
cover type dust and splash safety goggles) if there is aiy
possibility of liquid ethylene c¢hlorshydrin contacting your eyes.
PRECAUTIQNS FCOR SATE USE, HANDLING AND STORAGE

Ethylene chlorohvdrin is a combustible liquid and its vapors can
form explosive mixtures with air at elevated temperatures.

Ethylene chlorochydzrin must be stored in tightly-closeﬂ containers in
a cool, well ventilated area away £rom heat, sparks, £lames, strong
oridizers and strong caustics.

Sourcdes of ignition such as smoking and opén flames are prohibited
wuherever ethylene chlerohydrin is handled. used oxr stored in manner
that could create a potential £ire or explosion hazard.

If your skin becomes contaminated with liguid ethylene chlorohydrin
you nust immediately wash or shower to remove any ethylene
chleorohydrin from the skin.

You must immediately remove any nén~impervious clothing that becomes
ceontaminateéd with liquid ethylene c¢hlorohydrin and +this clothing
must net he rewern until the ethylelfie chlorohydrin ié removed From

‘the ¢lothing.

You must not &at or smoRe in aXeas where ethylene c¢hloxohydrin is
handled, processed or stored. _
If you handle liquid ethylene c¢hlorohydzin, you must wash yourx hands
thoreughly with soap ocxr milgd detergent and water hefore eating,
smoRing or using toeilet Ffacilities. )

Fire eéxtinguishers, eye Zlushing facilities and gquick drenching
facilities, where provided, must beé readily available and vou should
Enow whexe they arxe and hou to operate then.

AskK your supervisor where ethylene c¢hlorohydrin is used in your work
area and for any additional planﬁ safety and healith rules.

ACCESS TO INFORMATION _ _

Each year your employer is zequixed %o inform you of the information
contained in this Substance Safety Data Sheat for ethylene.
chloxohydxrin and to instruct you in the safe and cozrect use of
protecikive equipment.

Your employer is zeguired +to determine whether you are heing
overexposed to ethylene chlorohydrin. ¥You or your zepresentative
has the tright +to obsexzve employee exposure measurements and to ha
informed of the zesults.

Your employer is regquired to release your exposure determination and
madical recoxds to your physician upoén written request fFrom your
physician.

RPPENDTIY B

SUBSTANCE TECHHNICAL GUIDELINES
FOR ETHYLENE CHLOROHYDRIN
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PHYSICAL AND CHEMICAL DATA
Substange Identification

i,
2.
3.

Synonyms: 2-chloroethanel; 2-c¢hloroethyl alcohol
Forimula: CH2QLCHZOH
Molecular ueight: 80.5

Physical Data

1. Boiling point {760 mm Hg): 130 ¢ (266 F)

2. Specific gravity (watexr=13}: 1.2

3. Vapor density (aix=1 at beiling 901nt of
ethylene chlorohydxrin): 2.8

b4, Melting point: -62.6 ¢ (~81 F)

5. Vapor pressuze at 20 C (68 F): 5 mm Hg

6. Solubility in water, 4 bky weight at 20 ¢ (68 F):
miscible in all propoxrtiohs

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

8 Appearance and odor: Colorless liguid with an ether like
cdor

FIRE, EXPLOBICN AND REACTIVITY HAZARD DATH

Fire

1. Flash point: 55 C (140 F) (¢losed cup)

Z. Butoignition temperature: 425 ¢ (797 F)

3. Flammable limits in air, % by volume: Lower: 4.9
Upper: 15.9 _

b, Extinguishing wedias Dry chemical, carhon dionide.,
alcohel foam _

5. Special fire-fighting procedures: Do not use a solid stream
of water since a stream will scatter and spread the #ire,
Use water spray fto ¢ool containers ewxposed to a Ffire.

a. Unususal fire and éxplosion hazards: Ethylene chloxohydrin is
a combustible liguid, At elevated temperatures its vapors
¢an Jform eéxplosive mixtures with aixr. All ignition sources
must ba controlled where ethylene chlorochydrin is used,
handled ox stored. Ethylene chlorohydrin vapors are heavier
than air and may travel along the ground and be ignitied by
sparks oxr open flames at locations remote from the site at
which ethylene chlérohydrin is handled.

7. For purposes of cemplying with the requirements of 29 CFR
1910.106, ethvlene chloxohydrln is classified as a Class TIII
A c¢ombustible liquid. At 12,000 ppm, one-fourtli of the lower
flammable limit, ethylene chlorohydzrin is considered to be a
potential fire and explosion hazard.

8. For pULpPoses of complying with 29 CFR 19710.309, +the
classification of hazaxdous locations as described in Artlcle
500 of the National Electrical Code for ethylene chloxochydrin
shall he Class T Group D.

Reactivity

1. Conditions contributing to instahility: Heat

2. Incompatibilities: Contact with strong owidizexs may cause
fires and exploesions. Contact with strong caustics may cause

formation of f£lammable ethylene gas.
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3. Hazardous decomposition products: Toxi¢ gases and vapers
(such as hydrogen c¢hloride, phosgene, and carben monoxide)
may be released in a £ire involving ethylene c¢hlorohydrin.

4. Spacial precautions: Ethylene chlorochydrin will attack soms
forms of plastic¢s, rubber and coatings. Special attention to
the c¢are and mnaintenance of’personal protective eguipment
must bhe naintained.

SPILL, LEAK AND DISPOSAL PROCEDURES
If ethylene c¢hlorohydrin is spilled or leaked, the following steps

shouwld he taken:

1. Remove all igniftion sources

2. Ventilate area of spill ox leak

3. For swall quantities, absorh on paper towels. BRemove to a
safe place (such as a fume hood) and burn the Papera Largé

gquantities c¢an bhe collected and atomized in =a suitable
combustion chamber equipped with an appropriate effluent gas
c¢leahing devicde, Ethylene chloxechydzrin may not be allowed to
enter a confined space sugch as a Sewadr bhecausa of the
possibility of an explosion.

‘Persons not wearing protective eguipment should be restricted Ffrom

areas of spills or leaks until cleanup has been completed.
Waste dispeosal methods:

‘Ethylene chlorohydrin may-be disposed of:

1. By absorbing it in vermiculite, dzy sand, earth or a similar
material and disposing in &8 secqured sanitary landfill.
2. By atomizing in & suitable cdémbustion chamber equipped with

an appropriate effluent gas ¢leaning device.
MONITORING AND MEASUREMENT PROCEDURES
Exposure Above the Action lLevel: Measurements taken For the purpose
of determining employee exposure undex this section axe best taken
such that the average 8-heur exposure may be determined from a

single 8-hour sample or tuo (2) 4~hour samples. Spveral shoxrt term
interval samples (up +to 30 minutes) may also he used te determine
average exXposure lavel. Air sanmplés should be taken in the

employee’s breathing =zone (air that would most nearly represent that
inhaled by the émployee). Sampling and analyses may be performed by
instruments such as detector tubes certified by NIOSH undexr 42 CFR
Part 84, portable direct-reading instruments, dosimeters, or gas and
vapoxr adsorption tubes with subsequent c¢hemigal analyses. The
method of measurement must determineg the concentration of ethyleéne
¢hilozohydzin to plus oxr minus 35%.

Exposurés Abeve the Permissible Exposure: The monitoring under this

sec¢tion should he essentially the same as described under paragraph

(Xv)t{R).  Laboratories pexforming chemical analyses should be
accxedited in Industrial Hygiene Chenmistry by the American
Industrial Hyglene. Asscciation (ATIHAD. The meTthod of measurement

miust detexrmwine the concentration of ethylene chlerohydzrin £06 plus ox
minus 253,

Metheds meeting ‘these a¢guracy requirements are available from
NIOSH,

Since many of the duties relating teé employee protection aze
dependent on the results of nmonitoring and measuring procedures,
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employers should assure that the evaluation of employee exposurées ig
rerformed by a competent industrial hygienist or othe¥ technically
gualified person.

V. MISCELLANEQUS PRECAUTIONS

A, Store ethylene c¢hlorohydrin in tightly <¢losed containers in. a cool,
well-ventilated area.

B. Non-sparking +eols must be used to open and close metzl ethylene
chlorehydrin containexs. These c¢ontainers must bhe effectively
grounded and bonded priox to pouring.

. Employexs should advise employees of all areas and operations where
exposure to ethylene ¢hlerohydrin ceuld ocour.

vr. COMMON OPERATIOHS :

Common operatlons in which exposure to ethylene chlorohydrin is likely to

ogcuUy are: during its use as an intermediaté in the preparation of dyea,

pharmaceuticals, ethylene oxide, ethylene glycel, morphollne, cellosolve
solvents, and avrylic¢ .and methacrylic esters; as a Zfumigant For seed
potatoes; during dyeing operations and cleaning, degreasing and dewaxing
operations; and during its production.

APPENDIX ¢ — MEDICAL SURVEILLANGE GUIDELIMES

ROUTE OQF ENTRY

Inhdalation; skin absorption.

ir. TOXICOLOGY

Ethylene c¢chlorohydrin vapor is highly texiec té the liver; Kidnews,; brain
and othexr organs. It is zrapidly 4dabsorbed through the skin. A
concentration of 250 ppm was fatal to rats in 4 hours, while 125 ppm was
not lethal. A human fatality was reported f£ollowing exposure to an
estimated 300 ppm for 2 1/% hours. In another fatal case, autopsy shouwed
severe damage %o the livex and brain. Several eamplovees survived
eRDPOSUTES averaging 18  ppm; hut showed signs of é¢irculatery shoek with
ingoordination and repeated vomiting. There is little margin of safety
between early reversible symptoms and fatal intoxication. Absorxption by
any route, including the skin, may lead %6 severe dillness or death.
Contact with vapox causes jirritation oFf mucous membzranes, nausea,
vemiting, vertige, incooxrdination. numbness, and visual disturbance.
With Thigher concdentrations, headache, severe thirst, delirium, low blood
pressure, collapse,; sheck, and coma may result. Urine may contain
albumin, c¢asts, and red blood cells. Death results Fron rulmonary edema
oxr from congestion and edema of brain. The cause of the toxic effect is
probably the result of oxidation of the alcohol to chloracetic acid. The
liguid instilled in xabhit eyes caused moderately severe injury; but in
human eyes corneal burns have heen observed to zecover within 48 hours.
Skin contact is particularly hazmardous because the absenge of sgigns of
immediate dirritation prevents any warning when the skin is wetted by the
substance.

IXT. SIGHS AND SYMPTCOHNS
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Irritation of mucous membranes; nauséa and wvomiting: vexrtigo,
incooxrdination; numbness; visual disturbances; headache, severe thirst,
delirium, low bloed pressure, ocllapse, ghock and coma.

SPFECIAL TESTS

Levels of urine chlorinated acidic acid may give indication of exposure.

TREATHMENT

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

wate¥. Tf swallcwed and the person is conscibus, induce voniting. Give

artificial resuscitation 41if indicated. Regovery is ugsually rapid and

complete. '
SURVEILLANCE AND PREVENTIVE CONSIDERATIONS

A. GENERAL
Ethylene c¢hlorohydrin is highly toxis and has poo; ma;ning proper~
ties. It is rapidly absorbed through inhalation and skin contact.
Various ozgan systems may be affected. It is important that the
physician becomes familiar with plant operating conditions in which
exposure to ethylene chloxohydxin occurs. Those with skin disease
may not telerate the wearing of protective clothing and those with
chroniec respiratory disease may not toleérate the wearing of negative
pressure respirators. Rubber gloves do mnet provide adeguate
protéction froim undiluted or £from agueous selutions.

E. PREPLACEHEHT

The following medical procedures must be made availéhle to each
emnployee who 1is exposed to ethylene chlorechydrin:

1. A complete hidtory and physical exawination -- The purpose is
to detect preexisting conditions that might place the exposed
employee at increased risk, and to establish a baseline for
Future health monitoring. Examinatdion of respiratory system,
liver, kidneys and central nerwvous system should be strassed.
The skin should - be examined for evidence of chronice
disorders.

2. Liver function tests ~- Ethylene chlerohydrin may vause liver
damage. A& prefile of liver function shall be obtained by
utilizing & medically acceptable array of biochemical tests.

3. Urinalysis —- Since kidney damage has also heen observed fronm
@XPOSUYe, a urinalysis shall be obtained +to include at a
minimum speecifie gravity, albumin, glucose, and a miérescopie
on <centrifuged sediment. '

C. PERIOCDIC EXAMINATIONS
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The above medical examinations are to be repeated on a semi-annual
basis for the first two years and annually thereafter.

References
1. American Conference of Governmental Industrial Hygienists: "Ethylene
Chlorohydrin,"™ Documentation of the Threshold Limit Values for Substances

in Workroom Air (3d ed., 2d printing), Cincinnati, 1974, pp. 108-109.

P Hygienic Guide Series: "Ethylene Chlorohydrin,"™ American Industrial
Hygiene Association Journal, 22:513-515, 1961.

B Grant, W. Morton: Toxicology of the Eye (2d ed.), Charles C. Thomas,
Illinois, 1974, pp. 266-267.

4. Patty, Frank A.: Industrial Hygiene and Toxicology, Vol. II -
Toxicology (2d ed. revised), Interscience Publishing Company, HNew York,
1963, pp. 1492-1496.
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REEERENCES AND SOURCES
ETHYLENE CHLOROQHYDARIN
1910.,93

Pire and Safety
Electrical - Classification based on "Fire Hazmard Classificatiqn
of Chemical Vapors Relative to Explosion-proof Electrical Egquip-—
ment," H. Carhart et al, National Zcademy of Sciences, 1973,
raport to U. S. Coast Guard, zeport no. CG=D-92-74, p. 1Ii4.
Open surface tank classification based on boiling peint

of 266 F and guidelines found in Ansi 29,1-1971. "Practices for
Ventilation and Operation of open suzrfacé tanks,” p. 19.

(£) Personal Protective Eguipment, and, (h} Sanitation

Eye: Union Carbide Corporation, "Towicology Studies — Ethylene
Chlerohydrin;® Grant, "Toricology of the Eye"

5kin: Union Carbide Corporation, "Toxicology Studies - Ethylene
Chlorohydrin;" Patty, "Industrial Hygiene and Toxicology:"
Sax, "Dangerous Preoperties of Industrial Materials®

Ingestion: Union Carbide Coxrporationh, "Toxicology Studies - Ethylens
Chlorohydrin;" Sax, "Dangerous Properties of Industrial Materials"

COMMENTS

‘Eye ~ Classification: 1

Output statement numbers: 9, 13

Exceptions: 6 replacaed by 7a _ _
Beccording to the Union Carbide Guide "one tiny drop, as
might be present in a £ine spray., caused hurns of theé
rabbit eye.” Grant reporits that “coentact ¢f the ligquid

wWith the eye expérimentally in rahbits has caused moderately

severe injury, graded 7 on a scale of 1 to 10, but in
human(s} eye ¢oerneal burns have been knoun to regover
promptly, usually in 48 houxs."™ Given that Gzant's latter
statement does not prove gonclusively that only transitory
corneal injury occurs, the substance is given a hazard
classification of 1. It is to be notéd that Grant only
states that burns in human eyes have been "Knomn™ %o

"promptly” heal. This only indicates that thexe is at least

one ¢ase there pexrmanent injury did not occur from contact,
Skin - Classification: T dand 4

output statement numbexs: 1, 7a, 8a, 1hg, id4i, 20a

Exceptions: None _ _ _

The rabhit single skin penetration ILD50 is 0.10 ml/Kkg,

acéording to the Union Carbide Guide, whi¢h continues +o say

"this result suggests that the chewical penetrated the
shin in harmful amounts.” Unien Carbide work also shouweéd
that "the undiluted chemical caused ne reaction on the
tendex sRkin of the rabbhit belly.™ Patty notes that in one
documented death "percutaneous absorption was a significant

factor."™ As a local irritant, Say rates it modexately toxric:

via aguté skin absorption, it is highly teosxic systemically.
Its flash point is 131 F. Its vapor pressiire at 20 C
is only 5 mm Hg. It is firmly concluded that skin contact

with this substance is extremely hazazrdous. Tt has virtually

no lecal warning proeperties hut can cause death of humans
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in ameounts which would wet only a small portion of the heody.

Ingestion — Classificatioen: 1
Qutput statement numbers: 19, 20a
Exceptions: None
The oral rat LDSC is 0.089 g/kg as reporited in the Union
Carbide. This figure is generally supported throughout the

literature. Systemically., ethylene chlorohydrin is highlywy
toxic in acute exuposures, according to Sau.
SUBSTANCE TECHNICAL GUIDELINES
The references cited for this document indlude:

National Fire Protectioh Association, "Fire Protection Guide

on Hazardous Materxidals,” Fth editien; 1973 {(HFPL)

Union Carbide Coxrp., "Chemicals and Plastics Physical Properties.,”

1974 edition (USTE) '
Kirk-Othmer, "Encyclopedia of Chemical Technology,” 2Znd edition,
Vol. &, p. 306 (K=0)
Sources of data items used:
I. 1. Syneonyms: NFPA-325M
Formula: HFPA-325H
Moleculay weight: UCC
Boiling point: NFPA~325M
Specifiec gravity: HNFPA-325HM
Vapor density: MNFPA-325HM
Melting point: uUcCc
Vapodr pressura: UCC
Solubility in water: NMFPA-325M; UCGC
Evaporation rate: data not svailahle
Appéarande and odor: EK-0
1. Flash point: calculated hy ADL
Autoignition temperature: NFPA~325M
Flammahle limits: NFPA-325H
Extinguishing media: NFPA-325M
Special fire fighting protgedures: NFPA-325M
Unusual fire and éxplosion hazards: ADL
Conditions ceontributing te instability: analogy
Incompatibhilities: analogy
Hazardous decomposition products: analogy
Special precautions: analegy
III. . Steps if released or spilled: analogy
. Waste disposal methed: analogy

V. Miscelldandous precautionsg: analegy.

USE/EXPOSURE AMND CONTROL DOCUMEKT

Sources used in the preparation of this dociument include=:

Bush, A. F., Abrams, H. K. and Brown, H. ¥., "Fatality and Illness Caused
by Ethylene Chloxohydrin in an Agricultuzal Occupation.™ Journal of
Industxial Hygisne and Toxicology, 31:352 - 358, 1949 (Bush) _ _

«~—Dierker, H. and Brown, P. G., "Study of a Fatal Case of Ethylene Chlorohydrin
Poisening," Journal of Industrial Hygiené and Toxicdology, 26:277 -~ 279,
1944 (Dierker) .

"Ethylene Chlorohydrin," American Conference of Government Industrial
Hygienists, Hygieénic Guide Series, December 1961 (Hygienic Guides)

Gafafer, W. M. - editor, "Ocecupational Diseases - & Guide to Their Recogni-
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tion," U. §. Dept. of HEW, 1966 (0D}

Goldblatt, M. W. and Chiesman, W. E., "Toxic Effects of Ethylene Chlorohydrin,'
British Jeournal of Industrial Medicine, 1:207 ~ 213 (Goldblatt)

Jacobs, M., "The Analytical Chemistry of Industrial Solvents.," Interscience
Publishers, 1956 (Jacobs) _

Kirk, R. and Othmex; D., "Encyclopedia of Chemical Technology," Intearscience
Publishexrs, Division of John Wiley, 1st edition, 1954 (Chem Tech)

Mellan, I., "Source Book of Industrial Solvents and Halogenated Hygdrocarbohs,'
Reinhold, New York, 1957 {(Mellan)
Patty, F. A., "Industrial Bygienic and Toxlcology,’ Vel., II; Interscience

Publishers, 1962 (Patty)
References for Specific UsersExposure
Bush, Patty
. Mellan, Jacobs
Goldblatt. Dierker, Patty
Goldblatt
Goldblatt, Brouwning
Mellan, Chem Tech
Dierler, Mellan
Patty, 0D
eferences for Specific Contrel Methods
1. Bush, Hygieni¢ Guides
2. Goldblatt, Hygienie Guides
3. Goldblatt, Hygienie Guides
y .
G

wxwﬁuﬁtn;:waoﬂ

Hygienic¢ Guides, Goldblatt
eldhlati and Hygienic Guides uwere the réferences used for the Specific
Contreol Methods in numbers 6 - 8.
RESPIRATOR TABLE JUSTIFICATION
Brouning reports several lethal doses for ethylene chlorchydrin which
were determined by acute inhalation toxiceity studies. Brouning states
that one investigator gave 32 ppm as an LE50 for a Y-hour exposure for rats.
Another investigator determined that 7.5 ppm was lethal *to xaté in 1 hour,
and 4% ppin was lethal followihyg 2 &xposures of 1 hour each. Rrowning notes
that the "léthal dose differs soméwhat in the hands of different observers.™
Patty revorts a LCEC of .11 mgst (33 ppm) faor rats £for a bG-hour
exposure; a LC17 of 1.2 mgrsl (365 ppm) for mice for a 2- ~hour exposure;
and a lethal concentration of 3 mgsl (912 ppm) for guinea pigs fozr =
1.8-hour exposure.
The NIGSH Toxic Substances Llst gives a LC50 of 290 mg/M3 (88 ppm)
foxr xrats; and a LC5D of 385 mg/M3 (117 ppm) for mice.
The AIHA Hygienic Guides state that 250 ppm was lethal to rats in
4 hours and that 125 ppm was not lethal. & concentration of 365 ppm for
2 hours was lethal te 1 out of 5 mice. An exnposure to 305 ppm for one
hour caused one human death.
Ethylene chloxzohydrin is extremely toxic and readily absozrbed
through the skin. The NIOSH Toxic Substances List gives a LDLO of
—5000 mygskg Ffor humang when this substance is absorbed through the skin.
This value, houwevexr, is just an estimate by the investigators of =&
doseé which could possibly cause a human fatality, and it is not an
actual, observed human fatal dose. The investigators determined a LD50
of .070 mlsKg for ethylene chlorohydrin by absorption through the skin
in the guinea pig, "where the anhydrous chemical is applied as a poultice"
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to the skin of the animals. HMost animals died within 24 hours. When
skin.contac%_was only for a period of 2 hours the LDS0 of ethyvlene
chiorohydrin in the guinea piy was determined to be .3 mlskg. Spector
also reports skin ahsorption LD50's of 85.6 mygrKg and 3614 mgs/Rg for guinea
pigs. The ATHAR Hygienic Guides state that "contact with the vapor causes
irritation of mucous membranes."

WARNING PROPERTIES: According to the AIHA Hygienic Guides, the
warning properties of ethylene chloerochydrin are “"peoor and
inadegiate to prevent injury." Gas sorbent respiratory equip-—
ment is not permitted.

EYE IRRITATION: Ethylene chlorohydrin is an eye irritant, according
t¢ the Hygienic Guides.

IDLH: As Bromning states, "The lethal dosé differs somewhat in
the hands of different ohservers." An LCE0 of

290 mgs/M3 (88 ppm) for rats ig reported by the HIOSH Toxic Substances

List. However, based on other data reported above, and a propesed
ceiling TLV of 1 ppm, an IDLH of 10 ppm is used.
LFL: The lower flammable limit of ethylene chlorehydrin is 49,000 ppm.
PERMISSIBLE EXPOSURE: 5 ppm (16 mg/M3),

NOTE: This substance should not be promulgated until an LC50 can be

determined with puxe material. (Note the wide discrepencies in toxicological

data listed abovel.

i
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'USE/EXPOSURE AND CONTROL DOCUMENT

ETHYLENE CHLOROHYDRIN
Principal Route

Uses/ExXposure
Inhalation of vapoz
and contact with liguid
during fumigation treat-

ment of seed potatoas

Inhalation of vapoxr

and contact with liquid
during dyeéing operations
(coleoxr printing on tex-.

‘tiles)

Inkalation of vapor and
contact with liquid

during e¢leaning, degreasing,
and dewaxing operatioens

Inhalation of vapor and
contact with ligudid
during synthesis and
handlinyg of _
ethylene c¢hloxrohydrin

Inhalatioh of vapor and

contact with liguid

during organic synthesis
(primarily ethylene glycol;
aiso ethylene oxide,
cellosolve solvents;
acrylic and methaecrylic
estexs)

Inhalation of vapor

and cdontact with liguid
during synthésis of dyes
(including indigo)

Inhalation of vapor and
vontact with liguid

during synthesis of
pharmaceuticals (including
rrocaine?

Inhalation of vapoxr
and contact with liguid
during resin processing

Inhalation of vapor and

¢f Entry
KD

Currently Used

Control Mathods
General dilution ventila-
tion; personal protective
equipment (gloves, protec-—
tive c¢lothing, respiratory
protective devices)

Process enclosure; local

exhaust ventilation

Matarial substitution; pro—

cess enclosure; local exhaust

ventilation
Process enclosure;

local exhaust ventilation

Process enclosure; loecal
erhaust ventilation

Process enclosuze; local
exhaust ventilation

Process enclosure; local
exhaust ventilation

Progess enclosure; local
exhaust ventilation;

Process enclosure; local
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contact with ligquid
during extraction pro-
cessing (including
pine lignin and oil of
rose)

exhaust ventilation

Inhalation

Skin contact resulting in
localized irritation
Ingestion

Skin contact resulting in
absorption and subsequent
systemic poisoning



