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The basic text of this document c¢ontains the draft technical standard
approved by the Joint Review Committee of the NIOSH/0SHA Standards
Completion Program and the supporting documentation for the substance ETHYL
BROMIDE.

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

The References and Sources, Respirator Table Documentation and Use/Exposure
and Control Documentation are the working documents used by the various SCP
working groups during the development of the draft technical standard and
sexrve as the technical foundation for the standard. The classification for
each substance and the regulatory statements were derived feollowing a
decision logic established for the various sections of the standard.
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(a) Definitions.

(1) "Permissible exposure” means inhalatien of ethyl bromide im
cencentrations not in exncess of 200 parts per million (ppm} (890 wmilligrams
pexr cubi¢ metexr, mgsdu.m.) averagefd over an eight-hour work shift, as

stated in %% 1910.93, Tabkle G-1.

(2 "hetion level” meéeans one half of the permissible euposure Ffor ethyl
bromide.

(b} Exposure determination and measurement.

{1) Eac¢h employer who has a place bi-Empléyment in whic¢h ethyl bromide is
released into the workplace air shall determine if any employee may bhe
exposed to airborne=concentration5 6f &thyl bremide at or above the action
level. The determination shall be made each time there is a change in
production, pzocess, or control measures which could rxesult in an increase
in airborne concentrations of ethyl bromide.

(2) B written record of the determination shall be made aid shall c¢ontain
at least the felleowing information:

€i) RAny information, observations, ox caloulations which may indicate
employee erposure to ethyl bromide;

(ii) Any measurewents of ethyl bromide taken;

£iii) Anay emplovee complaints of symptoms which may be attributable to
exposure to 2thyl bromide: and

(iv) Date of detetmination, workK being performed at the time, location
within work site, name, and social sec¢urity number of each employee
considexred.

(3) If the employer determines that any employee may be exposed to ethyl
browmide at or above the actiom lavel, the expnosure of the employes in each
worK operation who is believaed %o have the greatest exposure shall he
measured. The exposure measurement shall be repreéesentative of the maximum
eight~hour time weighted average axposure of the émployee.

(4) If the exposure measurement taken purstant to paragraph (b) (3) of
this saction reveals émployee exposure to ethyl #zomide at oxr above the
action leével, the employer shall:

(i) Identify all employees whoe may he exposed at oz above the action
level; and

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

(5) Tf an employee exposurs measurement reveals that an employee is
exposed to ethyl bromidée at oxr above the action level, bhut not above the
‘perimissible exnposure, the exposure of that employee shall bhe measured at
least every tuwo months.

(6> If an employee exposure measurement zreveals that an employee is
exposed to ethyl bromide above +the permissible exposure, the employer
shall:

(i) Measuze theé exposure monthly of the employee 50 exposed; and

{ii) Institute c¢ontrol measures as reguired by paragxaph (D) of this
secgtion; and - .

(iii) ZIndividually notify, in writing, within five days, every employee
whe is found to be exrposed to ethyl bromide above the permissible axposure.
The employee shall also be notified of the corrective actieon being taken to
reduce the exposure to at or below the permissible exposure. _

(7) If two consecutive emplovee exposure measurements taken at least one
week a@part reveal that the employee is exposed to ethyl hzomide below +%the
adtion level, the employer may terminate measvrement for the employesa.
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{8) For purposes of this paragraph, employee exposure is that which would
ogeuxr if the employee uwere not using a respirater.

(¢) Methods of measurement.

(1) An enployee's exposure shall he obtained by any combination of long
term ox short term samples which represénts the employveg's acitual exposure
averaged over an eight-hour work shift (See Bppendix 3B (iv) of this
secticonl.

{2) The methed of measurement shall have an accuracy: to a confidence
level of 95%, of not less than that given in Table 1.

Table 1
Concentration Required Accguracy
Above permissibleée exnposure + 259
At orx helow permissible exposure
and above the action level X 3574
At or below ‘the action level + 50%
{d Compliance. ¢1) Ke emplovee shall be exposed to ethyl hromide

above the permissible exposure as defined in oparsgraph (a)(1) of +this
section. _

(22 Employee ‘exposures to airberne cohncentzation of ethyl bromide shall
he gontrolled to &t or helow the permissible exposure by engineering and
uwerk practice controls:

(i) Engineering and work practice controls shall be instituted to reduce
exposures to at ¢r helow the permissible exposure, except to the extent
that such controls are not technically feasible.

(dd) Kherever engineering and woxrk practice controls are not sufficient
to reduce exposures Lo at or belouw the permissible exposure, they shall
norietheless be used +to reduce exposure to the lowest level feasible .and
shall be supplemented by respirators in acecordance with paragraph (d)(4) of
this section.

39 Enginee¥ring <¢ontrols: When mechanical ventilation is used to
é¢ontrol exposure, measurements which demonstrate system effectiveness, for
exanple, air wvelocity, static pressure, or air velume, shall he made_at
least every three months. Measurements of system effectiveness shall also
he made within five dayvs of any change in production, process, ok dontrel
which might result in an +dincrease in airborne condcentrations of ethyl
bromide.

(2 Compliance with the perwmigssible exposure shall not be achieved hy
the use of respirators exgept:

(1) During the time period necessary to install or implement engineering
or work practive controls; orx

tiid In work situations in which engineering and werk practice controls
are te¢hnieally not feasible; or
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(iii) To supplement engineering and work practice contzoeols when such
contrels fail to reduce airborne concentrations of ethyl bromide to at ox
below the perwissible sxpesure; or

(iv) Th emergencies.

(5 Where ‘respiratoers are needed and permitted under this paragraph to
reduce employee exposure, the employer shall select and provide the
appropriate respizrator from Table 2 and shall ensure that the employea uses
the respirator provided. '

TABLE 2 RESPIRATORY PROTECTION FOR ETHYL BROMIDE

Vapor Concentration

2000 ppuw or less Any supplied—-air respiratox.
Any self-contained breathing apparatus.
3500 ppm or less Any self-gontained breathing apgparatus
with a full Ffacepiece.
Any supplied-aix respirator with full
facepiece, helmet, ox hood.
A Type € supplied air respirator with
half-facepieca operated in pressure-demand
or other positive pressure or continuocus-—
flow made.

Greater than Self-contained bréathing apparatus

3500 ppm or with a full facepiece operated in

entry and escape  pressure-daiand or othez positive

from unkinoun pressure wode.

concentxations e B e R T N N R

A ¢combination respirator which includes
a Type C supplied-air respirator with
& full facepiece operated in. pressure-
demand ox other positive pressutre ox
sontinuous-flow mode and an auxlllary
self-contained breathing wpparatus
operated in pressure—demand o¢r other
roes 1t1ve Pressure mode

Fire Fighting Self-¢ontained breathing apparatus
with a full facepiece operated in
pressure—dewand or other positive
pressure mode.

Escape Arty gas mask previding protection
against organic vapors.

e em e mm = mm =R mm M4 e e e e em = = s = e = em e mm e e wm oam me
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Any excape self—contained breathing
appﬁratus

(6) Respirators =shall he 1pproved by the Hlnlng Enforcement and Safety

Administration (feormerly Bureau of Mines) or by the National Institute ot
O¢ccupational Safety and Héalth under the provisions of 30 CFR Part 11,

(7) The employer shall institute a respiratery protection program in
atcordance with $ 1910.134(k), (d4Y, (ed), and (F}. _ _
(e} Fire. and safety. {1) The employver shall familiarize himself with

the information contained in the Substance Technical Guidelines (Appendix B
of this section) for ethyl bromide. _ _

{27 For the purpose of compliance swith % 1910.309, leocations classified
as hazardous logcations due to the presence oFf ethyl bromide shall be Class
I, GICUP v.

(3) For the purpose of compliance with $ 1910.157, ethyl bromide is
ctlagssified as a Class B f£ire hazard.

(4 For the purpose of compliance with $ 1910.178, locations classified
as hazardous locations due to the presence of ethyl bromide shall ke (lass
I, Group D.

{5) Foer the purpese of compliance with % 1210.106, 1iquid-ethyl bhbromide
‘is classified as a Class IB flammable liguid.
(6) Mhere a £an is located in duetwork and where sthyl bhronmidé is

present in the ductwork in concentrations greatez than 17000 ppm (25 % of
the lower flammakle limit), +the fan rotating element shall be of
nonsparking material or the c¢asing shall consist of, oz Dbe lined with,

nonsparking material. Thexre shall be sufficient clearance betuween the #£an
rotating element and the fan casing so as to prevent contact. _

(7) Sources of ignitior such as smoking or open flames are prohibhited
where ethyl breomide presents a Ffire or ewplosion hazard.

8 Ethyl bromide shall be stéred so as not te come in contact with
chemically a¢tive metals.

CE£) Personal wvrotegitive eguipment. (1) Emplovers shall provide and

ensure that enployees use impervious cloething, gloves., face shields (eight-
inch minimum) and other appropriate protective ¢lothing mnecessary to
prevent repeated or prolonged skin contact with liquid ethyl bromide. Face
shields shall comply with $ 1910.,7133(a)(2), (aX(u), (ad)({5), and ¢aY(6).

(2) Employers shall @nsure that clething wet with liguid ethyl bromide
is placed in closed containers for storage until it c¢an be discarded oF
until the employer provides £or +the zremoval of ethyl broiide f£rom the
clothing. LEf the clothing is teo be launﬂexed or otherwise c¢leaned to
remove the ethyl bromide, the employer shall inform the person performing
the operation of the hazardous propezties of ethyl bromide. _

t3) Employers shall ensure that clothing which becomes wet with liquid
ethyl bromide be remdved immédiatély and not rewern until the ethyl bromidée
is removed from the clothing.

(1) Employers shall provide and ensure that employees use splash-proof
-safety gogygles (cup-cover type dust and splash safety goggles) which comply
with $ 1910.133(ak(2)~(a)(8) whexre liguid ethyl bromide may contact the
eyes.

{g) Spills and disposal. (1) In the event that liquid ethyl bromide is
spilled the ewployer shall immediately eliminate potential sources of
ignition, provide available ventilation and then clean up the spill.
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{2) ILiquid ethyl bromide shall not be aliowed %to enter a confined spsce,
such as a sewer, because of the possilility of an explogion,

(h) Sanitation. Employezrs shall ensure +that employees whose skin
becomes wet with liguid ethyl bromids promptly waslhi ot shewer using socap ox
mild detergernt and water to remove any ethyl bromide fxrom the skin.

¢i) Training and information. (1) Each employver who has a workplace in
which ethyl bromide is present shall Reep a copy ©f this zegulation with
Appendices A, B and € at the workplace. This material shall be made
readily available to affected employees. -

(2} Each ewmployer who has employees exposed to ethyl bromide above the
action level cr employees who may have skin or eye contact with liguiad
ethyl bromide, or employees who work where accidental release, spill, fire,
or explosion of ethyl hromide may occur, shall annually:

€i) Inform diffected éEmployees HE the infoirmation conhtained in the
Substance Safety Data Sheet for ethyl bromide, (ARppendir A of this
sa2gtion);

(ii) Advise affected employvees as to the signs and symptoms of exposure
to ethyl bromide; _ _ _
{iid) Instruet affected -employvees +to advise the =eamployer of the

development of signs and symnptoms of ekposure to ethyl bromide which are
listed in Appendix B of this section;

(1w} Instruct affected employeses o dinform the employer if they develop
any of the medical conditions listed in paragraph (3)(2) of +this section;
and

(v) Provide tzaining t6 ensure that employees understand the precautions
of safe use, emergency procedures, and the correct use of protective
equipment relative to ethyl bromide. _

€37 Madical surveillance. (1) The enployer shall provide mnedical
procedures as required by this paragraph. All medicel procedures shall be
performed by or under the supervision of a physician at no cost to the
empleyee. '

(2) The employer shall ohtain £rom each emplovee who is eéxposed, oxr will
be exposed, to liquid ethyl bzomide or airborne concentrations of ethyl
bremide 4at or above the action level, without regsrd *to the use of
respiratoxs, information as to whether such employee has & history of any
of the feollowing medical conditions:

(i) Kidney disease

Lii) Liver disease

(iii) Chronic lung disease

(iv) Skin disease

(v) Heart disease _

(3) The employer shall provide a medical examination. fox the employee if:

(i} The emplayee provides a Hhistory of any of the medical conditions
listed in paragraph (j)(2) of this section;: or

(ii) The employee informs the employer of the developwent of any of the
medical conditions listed in paragraph (j)(2) of this section or any of the
signs or symptoms of exposure to ethyl hromide which are listed in Appendix
A_Nhich the employee suspects are caused by exposure to ethyl bromide.

(4) The employér sliall provide to the examining physician the following
information: _ -

1) A ¢opy of this regulatien with BAppendices &, B and ¢ for ethyl
bromide; '
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(ii)- R description of the atfected employee's duties as they relate to
his exposure to ethyl bromide;

(4ii) A description of any persconal protective equipment including
respirators required to he used: '

(iv)d The results of any measurements which may indicate the affected
employee's exMposure;

" (v) The affected employee's anticvipated erposure level; and

tvi¥ Upon xreguest of +the physician, any available infoxmation from
previous medical examinations of the affected employee. _ _

(5) Where a medical examination is required by paragraph (§Y(3) of this
secfion, following such examination the employer shall obtain a written
opinion from the examining physician which conforms with paragraph (JI(6)
of this section.

(6)¢i) The physician's written opinion shall be a signed statement by the
examining physician specifically stating: (A) Whether the employee has any
detected medical condition which would place the employvee at increased risk
of material impairment of the employee's health ZFrom exposure to ethyl
bromide .or would directly or indireg¢tly aggravate any detected medical
condition;

(B} Any regommended limitations ubon theé emploves's enposure to ethyl
bromide inciluding limitations upon the 1uUse of protective eguipment and
respirators;

(¢) That the employee has been informed hy the physician of any detected
medical conditions which require further medical ewaminatien or treatment.

{ii) The physician's written opinion shall not rxeveal specific medical
findings or diagnoses unrelated to axposiure to ethyl bromide.

(iii) The enployer shall provide +the employee 1with 2a copy of the
physician's written opinion.

{7) He empleveée shall le exposed to liguid ethyl bromide or airbozne
concentrations of ethyl bromide in sueh a way as would put the employee at
increased risk of material impairment of his health from such impairment.
zThis determination may bhe hased on the physician's written opinion.

(8) Tliz employer shall provide emergency medical +treatment for any
emplovee injured through axposure to ethyl hromide.

(9) If an employee refuses any reguired medical &wamination, the employer
shall inform the eémployee of the possible health consequenges of such
refusal and obtain a signed statement f£rom the employee indicating that the
employee undexstands the risk involved by xefusal'to he examined.

¢10) MNo medigal procedure which would he performed pursuant to this
section need be performed if records of a previous such procedure performed
within the past six months are acceptable to thé examnining physician.

(k) BecoxdReeping. (1) Exposure dstermingtion.

(i) The employer shall Xeep an accurate record of all determinations
required te be made pursuant to paragraph (b)(1) of this section.

(ii) The zrecbrd shall include the written determination required in
paragraph (H)(23} of this section.

¢iii) This =zecord shall he maintained until xzeplaced by a more recent
record.

(2) EXposure nmeasurements. (i} The employer shall kKeep an accurate
record of all measursments taken to determine empleyee exposure Tto ethyl
bromide .

(ii) This recéord shall include:
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(R) The date of nmeasurement:

(B) Operations involving -exposure Yo ethyl bromide which are being
monitoxed;

(c) Sampling and analytical methods used and evidence of their accuracy,
ineluding +the method, results and date of calibration of sampling
eguipment; _

(D) HNumber; duratien, and results of samples taken; and

{E) Hame, social security number and esposure of the empleoyee monitored.

(iti) This recoxrd shall be maintained until replaced by a more recent
record but in no event for leéss than ene vear.

{37 Mechanigal ventilation, (i) When mechanical ventilation is used as
an engineering control, the employer shall maintain an accurate record of
the measurements demonstrating the effectiveness of such ventilatioen
regquired by paragraph (d){(3) of this sectlon

(ii) This record shall inelude:

(A) Date of messurement;

{B) Type of measurement taken;

(€)Y Result of measurement.

(iii) These records shall be maintained for at least one year.

(42 Employee training and information. (i) The employer shall keep an
adcurate record of all employee +training and information required by
paragraph {i) of this section.

(ii) This xrecord shall dincliude:

(A) Date of training;

(B) Name and social .security numbez of emnployee trained;

(€Y Content or scope ¢f %training preovided.

(iii) This <recoxrd shall be maintainsd until replaced by a more recent
racord.

(53 Hedical surveillance. (i} The enployer shall kKeep an accurate
recoxd of employvee medical surveillance reguired hy paragraph (3) of +this
section.

{ii}) This record shall include: ~

[§:9) Information concerning medigal éonditions obtained f£rom the employes
pursuant to paragraph (j)}(2) of this section:

(B) Any employee medical complaints zxzéelative ‘to exposure to ethyl
bromide; '

{C) A copy of information provided to the physician pursuant to paragraph
(3)082¢4i4), (iii), (iv), (v), and {(vi) of this section.

(D) Physician’s written o¢pinion;: and

{E)Y A signed statement of any refusal to be examined.

€iiid This recoxd shail he maintaingd for the duration of the employment
of the affFécted employee.

{(6) JAcgess to records. (i) All zecords required to be maintained by
this section shall be made available upon request to authorlzed
representanlves of the Assistant Secretarxy of Lahor for Occupational Safety
and Health and the Director of the Hational Institute for Occupational
Safety and Health. '

(ii) Employee exposure determination and exposute neastrément records
requirzed to be maintained by +this section shall be made available +to
employees and former employees and their designated representatives.

C;?



HIOSH#0SHA Draft Technical Standard
and.Sﬂppbxting Documentation for ETHYIL* BRGMIDE -

(iidi) CEmployee medical records required te bhe maintained by this section
rhall be made available upon written request to a physician designated by
the employee or formexr employae.

(1) Employee _observation of measurement. (1) The employer shall give
affected emplovees or their representatives an opprortunity to Ghserve any
measurement of emplovee exposure t6 ethyl bromide which is conducted
pursuant to this sectigon,

€2) When observation of measurement of employee exposure to ethyl bromide
requires entry into an area where the use of personal protective devices,
including respirators, is xequired, the observer shall be provided with and
required to use such equipment and comply with all other applicable safety
procedures. : _

(3) Without interfering with the measurement, observers shall be entitled
to:

(i) Receive an explanation of the measurement procedure,.

(ii) Visually obsexve all steps zelated te¢ the measurement of the
aitrborneé concentration of ethyl bromide that are being performed at the
place of exposure; and

£iii) Recoxrd the results ohtained.

- NOTE: The information contained in the fellowing appendixes is advisory
in natuxe and is not dintended, by 1tself, to create any additional
obligations not otherwise imposed or detract £fxom any existing obligation.

/O
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APFENDIX A

SUBSTANCE SAFETY DATA SHEET
FOR ETHYL BROMNIDE
SUBSTANCE IDENTIFICATION
Substance: Ethyl bromide _
Permissible Exposure: 200 parts of ethyl browmide per wmillion parts

gf air (ppm) oxr 890 milligrams of ethyl bhromide per c¢ubic metexr of
air (mgrscu m) averaged éver an eight-hour work shift,

Appearance and Odor: (€Colorless t6 yellow liguid with an ethexr-like
odor.
HEALTH HAZARD DATA

Ways in Whigch the Chemical Affects Youxr Body: _ _
Ethyl bromide «can afféct yvour body 1£f vou inhale it or if it comes

dn contatt with your eyes or skin. It may alsc affect your hody if

you swallow it.

Effects of Overesposure:

1. Exposure ‘to ethyl bromide may cause irritation of the lungs.
evyes, and skin. It may cause dizziness, loss of balance and
slurred speech, unconsciousness and death. Overexposure to
this agent may also cause damage to the liver, kidnays and
heart. After effects from severe exposure may occur up to 30
hours after thé exposure has ceased.

2. Reporting Signs and Symptoms: You should dnfoxm your
employer if yvou develop any signs ot symptoms and suspect
they are caused by exposure to ethyl bromide:

EMERGEMNCY FIRST ARID PROCEDURES

Eye Exposure: Tf ethyl bromide gets inte your eves, wash youxr eves
immediatély with large amounts of water, lifting the lower and upper
lids ocecasionally. If£ drritation is present afier washing, get
medical attention. TContact lenses should not be worn when working

with this chemical.

Skin Esxposure: If ethyl bromide gets on your skin, prompily flush
the ¢ontaminatéd skin with soap or mild deterdent and waterx. I
ethyl Dbromide soaks through your clothing, 7xemove the clothing
immediately and f£lush the skin with soap or mild detexgent .and
water. If irritation persists after washing, get medical attention.

Breathing: If you or any othexr pexson breathes in large amounts of

ethyl b:omide, move the exposed person to fresh air alt ohce. If
breathing has stopred, perform artificial zespixation. FKeep the

/1
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affected person warm and at rest. Get madical attention
immediately. "

Swallowing: When ethyl bromide has Dbeen swallowed get medical

attention immediately. If medical attention is not immediately

availahle get the affected person to vomit by having him touch the
back of the throat with his finger or by giving him large amounts
tone pint ox morey of warm salt water (two tabhlesvoons of salt rex
pint of water). Do net make an unconsciocus persen vomit.

Rescue: Move affected person frow the hazardous exposure, ITf the

_exposed person has been overcome, notify someone else and put dinto

effect the established emergency rescue procedures. Do not become a
casualty vourseldf, Understand yvour emergency rescue pzocedures and
know the locations of the eguipment before the neesd arlses

RESPIRATORS AND PROTECTIVE CLOTHING
Respirators: Respirators are not the bast way to contzol eitposure to

ethyl bromide. You ¢dn only be reguired to wear them For routine
use if your enployer is in the process of installing controls or
gontrol meaSuxeS'prove inadeguate. You may be reguired to wear
respixators <fox non-routine activities or in ewmergencies. If
respixatoxs are worn, they must have a Mining Enforcement and Safety
Administration (MESAY or MNatiomal Institute forxr Oceupational Safety
and Health {(NIOSH) approval label. {0lder respirators may have &

Bureal of Mines approval 1label.) For effective protection,
respirators must £it your Fface and head snugly. Respirators should
not be loésened or removed in worK situations where thare use is
reguired. It you can smell ethyl bromide while wearing a
resplrator, +the respirator is not worklng correstly;: go immediately
to fresh air. If vou experience difficulity breathing while wearing
a respirator, tell your emplover.

Protective Clothing: You must wear impervious clothing, gloves,
face shield or other appropriate protective c«¢lothing to prevent
repeated or prolonged skin contaet with ethyl bromide. Replace ox
repair impérvious clething that has developed leaks.

Eye Protection: You must wear splash-proof safety goggles (cup-—

cover type dust and splash safety goggles} where eye contact +to
llquld ethyl bromide may decour.

FPRECAUTIONS FOR SAFE USE, HANDLING AHND STORAGE

Ethyl Dhromide is & f£lammable liguid and i%s vapors easily form
explosive mixtures with air.

Ethyl bhronmide must be stored in tightly closed containers in a cool,
well-ventilated axea away from heat, sparks, flames, and chemically
active metals,

Sources of digrnition such as smoking and open flames are prohibited
wherever ethyl bromide is handled, used or stored in a manher that
could create a potentisal fire or suplosion hazaxd.

You must use non—-sparlkiny tools when opening or closing metal
containers of ethyl bromide, and <containers must be bonded -and
grounded when pouring or transferring liquid ethyl bromide.
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If vyour skin beocomes wet with liguid ethyl bIQmidEr you must

rromptly wash or shower using soap ox mild detergent and water +o
remove the ethyl bromide f£rom youxr skin.

Clothing wet with liguid etlivl bromide é&an be easily ignited. You
nust imimediately remove this clothing and It must not he rewocrn
until the ethyl bromide has evaporated from the clothing.

Fire extinguishers, where provided, must be readily available and
vou should know where they are and how to opekrate them.
Ask your supervisor where ethyl bromide is used in your work area

and for any additonal plant safety and health rules.

ACCESS TO INFQEMATION _

Fach yeaxr your employer is regquired to infoxrm you of the information
contained in this Substance Safety Data Shest for éethyl bromide and
to instruet you in the safe and correct use of protective eyguipmént.
Your employer 1is required to determing whethér you are bheing
overexposéd to ethyl bromide. You or your representative has the
right to observe employees exposure measurements and to be informed
of the results.

Your employer is required to release your exposure datermination and

medical records to yoeur physician upon written request from your

physician.

3
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APPENDIX B

SUBSTANCE TECHHICAL GUIDELINES
FGR ETHYL BROMIDE

PHYSICAL AND CHEMICAL DATH

1.
2.
3.

Substance Identification

Synonyms: Bromoethane
Formula: C2HLRx
Moledular, wedight: 109

Physical Data

1.
2.
3.

o~ m R

Boiling point (760 mm Hg): 38.4% C (100 F)
Specific gravity (Water=1):r 1.45
Vapor density (air=1 at boiling point of ethyl bromide): 3.8

Malting peoint: —119 ¢ (~182 ¥}

Vaper pressure at 20 ¢ (68 F): 275 mm Hg

Scolubility in watér, % by weight at 20 C ¢68 F):= 0.9
Evaporation rate (butyl acetate=1): data not available
Appearance and odor: Colorless to vyvellow ligquid with an

ether~like odor

FIRE, EXPLOSION AND REACTIVITY HAZARD DATA

Fire
1.
2.
3.

%,

Flash point: less than ~20 ¢ (less than -4 F) (closed cup)
Autoignition temperature: 5117 € {982 F)

Flammahlée limits in air, % by veolume: Lowex: 6.7;

Upper: 11.38

Extinguishing media: Foam, carbon diodxide, dry chemical
Special fire-Zighting procedures: Do not use & solid stream
of watexr since the stream will scatter and spread the fire,
Use water spray to cool containers exposed to a fire.

Unusual fire and explosion hazards: Ethyl bromide is a
flammable ligquid. ILts vapors can easily form explosive
mixtures with air. ALll ignition séurces must bhe controlled
whexe ethyl bromide is handled, used or stozxed. ¥thyl
bromide vapors are heavier than air and may travel along the
ground and he ignited by open flames or sparks at locations
remote from the site at which ethyl bromide is handled.

For purposes of eonforming with the requirements of 29 CFR
1910.106, ethyl bhromide is classified a5 a Class TB flammable
liguid. At 17,000 ppm, one-fourth of the lower flammable
Timi%t, ethyl bromide is considered to be & potential fire and
explosion hazard.

For PUEPOSES of cowplying with. 29 CFR 1910.309, the
classification of hazaxdous locations as described in Article
500 of +the National Electrical Code for ethyl bromide shall
he Class T Group D.

Reactivity
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1. Conditions contributing to instability: Hest

2. Incompatibilities: Contact with chemically active metals
such as sodium, potassium, ealcium, powdered aluminum, zine
and wagnesium may cause fires and explosions,

3. Hazardous decomposition products: Toxic gases and vapors
{such as carbon monoxride? may be released in a #ire inveolving
ethyl hromide. Ethyl Dbromide zreadily decomtposes inteo

hydregen hrowmide and bromine particularly in the presence .of
hot surfages.

L. Speéc¢ial precautions: Liguid ethyl bromide will attack some
forms of plastics, rubbher and coatings.

III. SFILL, LERK AND DISPOSAL PROCEDURES

i.

If ethyl bromide is spilled oxr leaked, the following steps should be

taken:

i. Remeove all ignition sources

2. Ventilate area of spill or leak

3. For small quantities, absorl on paper touels. Evaporate in a
safe place (sSuch as a fuwe hood). Allow sufficient time for
“vapors to completely <clear hood duct work, then burn the
paper. Large guantities can'hg collected and atomized in a
suitable combustion chamber equipped with an appropriate
effluent gas cleaning device. Ethyl ‘bromide may not be
allowed +te enter a confined space. such as 2 sewer, heécaussa
of the possibility of an enplosion.

Persens mnot wuwearing protactive squipment should be restricted from

areas of spills or leaks until cleanup has been completed.

Waste disposal metheds: Ethyl bromide may bhe disposed of by

atomizing din a suitahle combustion <c¢hamber equipped with an

appropriate effluent gas cleaning device.

MONITORING AND MEASUREMENT PROCEDURES _

Exposure Above the Agtion Level: Measurements taken for the purpose

of determining employee exposure under this section are best taken

such that the avexage 8-hour exposure may bhe déetérmined from a

single 8-Hour sample or two (2) 4-hour sanmples. Several short term

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

average exposure level, Air samples should be taken in the

enployee's breathing zone (air that would mest nearly represent that

inhaled by the emploves). Sampling and analyses may be peérformed hy

instruments such as detector tubes cezrtified by NIOSH under 42 CFR

Part 84, portable direct-reading instruments, dosimeters, or gas and
vapor adseorption +tubes with subsequent ¢hemiecal analyses. The
method of measurement must determine +the concentration of ethyl
bromide to plus or minus 35%,

Exposure Ahove the Permissible Exposure: The monitoxring under this
section should be essentially the same as described underx paragraph
CEVICAD. Laboratories pexforming chemical analyses should be
accredited dn Industrial Hygienme Chemistry by  the Ameérican
Industrial Hygiede BAssociation (ATHA). The method of measurement
nust determine the concentration of ethyl bromide to pius oxr ‘minus
28% .

Methods meeting these accuracy regquirements are available fxom

NICOSH.

.
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D. Since many of the duties relating to employee protection are
dependent on the results of monitoring and measuring procedures,
employers should assure that the evaluation of employee ewposures is
performed hy a competent industrial hygienist or other +technically
gqualified person.

V. MISCELLANEOUS PRECAUTIONS

A, Store ethyl bromidé ih tightly closed containers in a cool, well-
vantilated asrea.

B. HBigh exposures to ‘ethyl bromide c¢an occur when transferring the
liquid frxrom one &ontainer to anothern.

C. Non-sparking tools must he wused +to open and close metal ethyl
bromide containers. These containers must he effectively grounded
and bonded prior to pouring.

D. Employers should advise enployvees of all areas and operations where
expoesure to ethyl bromide could ovecour.

VI. COMMON. OPERATIONS

Common operations in which exposure to ethyl bromide is likely to occur
are: during its uUse as a solvent Ffoxr fats, waxes and resins; a8 a
refrigerant; as a local suxface anesthetic; as a grain and fruit
fumigant; as an intermediate in the synthesis of pharmaceuticals; and
during its production.
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APPENDIX C — MEDICAL SURVEILLANCE GUIDELIHES

I. 'ROUTE OF EMTRY
Inhalatien.

IT. TOXICOLOGY
Ethyl bromide 'Vapor iz a respiratory irritant, a narcotic and a hepato-
and renal toxin. Exposure of guinea pigs for 30 minutes to 2.4 leume
percent (24,000 ppm) was fatal within 3 days due to pulmonary congestion,
centrolobular necrosis of the liver, and diffuse nephritis; ewposure +to
3;200 wywpimn £ox 9 hours produced lung ixritation and nephritis; death
occurred aftexr 1 to 5 days. The formeéer use of ethyl bromide as a human
anesthetic produced respiratory drritation and caused some fatalities,
either immediately, due to respiratory or cardiac arrest, or delayed; due
to effects on the liver, Rkidney; or heart. Relatively little experience
with.this substance in dindusitry lhas been reported, but -exposure of
volunteers to 6,500 ppm for 5 minutes produced vextige, slight headache,
and mild eye irritation. Irritation of the skin occuxrs from repeated
contact with ethyl bromide ILigquid.

ITI.. BIGMNS LHD. SYMPTOMS
Irritation of +the eyes and respiratozry tract; central nervous systenm
depression; skin ixri%atiqn. Pulmonary edema may o¢ceuxr several hours
after exposure.  Signs and symptoms of liver and kidhney disease. HMay
cause cvardiac arrhythmias and cardiac arrest.

Iv. SPECIAYL TESTS
None in gommon. usage.

V. TREATMENT
Remove from exrpesure. Flush eyes and skin with water. If swallowsd and
the person is tonscious, induce vomiting. Give artificial xeSuscitation
if indicated. If ovexexposed, vconsideration should - be given te
hospitalization and observation for possible delayed onset of pulmonary
edemna. Recovery is usually complete. -

vI. SURVEILLARNCE AND PREVENTIVE COHNSIDERATIONS

&, GENERAL

Mést zeported effects of ethyl bromide are caused by its narxcotic
ahd ixritant properties. It is possible that extremely high concen-
trations may cause cardiac arzhythmias and death. It is dmpoxtant
that the physician becomes familiar with plant operating conditions
in which exposure to ethyl bromide occurs. Thoge with skin diseass
may not tolerate the wearing of protective ¢lothing and those with
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chronic ¥espirateory disease may nct tolerate the wearing of negative
pressure reSPixatoxs.

B. PREPLACEMENT

Routine medi¢al histories and physical examination are not reguired.
However, the employer must screer employees for history of eertain
medidé¢al conditions (listed below? which might place the enployee at
increased xrisk from ethyl bromide axposure. Only those giving a
positive history of these conditions must be referred for furtherx
medical examinations.

1. Skin disease -- Ethyl bromide c¢an cause dermatitis on
‘prolenged exposure. Persons with preexisting skin disordars
may he more susceptible to the effecdts of this agent.

2. Liver disease -- Ethyl bromide has produced liver damage in
animals and man, which should ke considered before exposing
persens with impaired liver Ffunetion.

3. Hidney disease --— ‘Since ethyl hxomide_has profuced Ridney
damage in animals and nan, special consideration 4in those
with impaired renal fuhction is justified.

Yy . ~ Chronic rgs?ixatory disease == In persons with impaizred
pulmonary fungtion, especialiy those with ohstructive aixnvay
diseases, the breathing of ethyl Dbromide might cause

exacerhation of symptoms due to its irritant properties.

5. tardiovascular diseéase ~-— TIn persons with impaired cardio-
vascular function, especially those with a histoxy of cardiac
arrhythmias, the inhalation of ethyl hromide might cause
etacerbation of disorders of the conduction mechanism dus to
its sensitizing effec¢ts on the myocardium.

c. PERIODIC EXAMINATIONS
Routine periodic¢ eraminatiens ‘axre not réquired. Houwever, if the
enplover becomes aware of an &employee with the above listed
conditions, he must zrefer such employee for further wmedicdal

examination,
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REFERENCES AND SOURCES
ETHYL BROMIDE
1910.93
(el Fire and Safety
t1) Electrical - Classification based on "Fire Hazard Classification
of Chemigal Vapors Relative to Euplosion-proof Electrical Eguip-
ment,™ H. Carhart et al, National Academy of Sciences, 1973,
raport to U. S._Coast Guard, report no. CG*DFQZ*TQ; F. 31
(£) Fersonal Protective Egquipment, and, (h) Santitation
Eve: American Industrial Hygiene Association, Hygienie Guide
Series, "Ethyl Browmide®; Dew Chemical Material Saftety Data
Sheet, "Ethyvl Bromide"
Skins International Laboux Organization, YEn¢yclopedia of
Occupational Health and Safety";
Dow Chemic¢al Material Safety Data
Sheet, "Ethyl Bromide"

Ingestion: American Industrial Hygiene Association, Hygienic
Guide Series, "Ethyl Bromide™

COMMENTS
Evye = Classifiecation: 2

Qutput statement numbers: 10
Exceptions: None
The AIHA Guide Series states that eye contact with the
liguid "may be painful, but is likely te¢ cause only minor
irritation.™ The Dow MSDS rates the irrxitation as mild
to moderate; e¥posure is painful, but no significant
injury results.
Skin - Classification: 2
output statement numbers: 2. 7h, 164, 21
Evceptions: 20 deleted because of high volatility
IL0 lists skin absorxption as a route of entry; however, the
Dow MS5DS states that the rate of skin absorption is slow
and its toxicity by this zoute is lowu. _
Aecording to Dow, short periods of skin contact dause
"minimal irritation ait most"™ while prolenged or repeated
contadtt causes "up o markad irxitation, a mild hurn may
result if confined to the skin." ILO states that:
"Lengthy skin contact with clothing contaminated by-Splashes
can cause second degree burns." Its wvapor pressure is
about 475 mm Hg at 25 €. Its £lash point is below -4 F.

Ingestion - Classifigation: 0
output statement numbers: Hone
Erceptiong: Hone

Recording to the AIRAE guide, "rats fed 1200 mgrkg of
ethyl bromide inzoil 4id not show any sexrious iil effects
although it is alwmost completely absorbed." The
ATHA guide states that "ingsstiocn is not a problem in
industry.
SUBSTANCE TECHHNICAL GUIDELIMNES
The references vited for this document inelude:
Hational Fire Protection Asscociation, "Fire Protection Guide on
Hazardous Materials," 5th edition, 1973 (NFFA)

A0
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Dow Chemical USA, Material Safety Data Sheet; “Dow Products and
Services"” {Dow)
Kirk-Gthmezr, "Encyelopedia of Chemical Technology.”™ 2nd edition,
Vol. 3, p. 774 (K-02
sSources of data items used:

I. A. 1. Synonyms? HFPA-325M
2. Formula: NFPA-325M
3. Melecular weight: ADL
B. 1. Boiling point: Douw, NFPA-325M
2. Specifie gravity: Dow, NFPA~-325M
3. Vapor density: Dow, HFPA~325M
h, Melting point: Douw
5. Vapor pressiure: Dou
[ Solubility in water: Dowu
7. Evaporation rate: data not available
8. Appearance and odox: Dou
IT. K. 1. Flash point: NFPA-325HM
2. Autoignition temperature: Dow, NFPA-325M
3, Flammable limits: HFPA-325HM
LN Extinguishing media: Dow
5, Spe¢ial fire fighting procedures: Dow
6. Unusual fire and explosion hazards: Dow
B. 1. Conditions contributing to dnstability: ADL
2. Incompatibilities: Douw
3, Hazardous decomposition products: ADL
4. Spacial precautions: ADL
ITT. R, Steps if released ox spilled: ADL
c. Waste disposal method: Dowu
V. Miscellaneous prec¢autions: ADL
vI. Common opexations: K~0

USE/EXPOSURE AND CONTROL DOCUMENT

References used in the preparation of this document inglude'

"Chemical Abstracts,” American Chemical Society, 72,109987 (1970},
7111837 (1969) (CA)

"Ethyl Bromide," American Conference of Government Industrial Hygienists,
Hygieniec Guide Series, 1965 (Hygienic Guide)

International Labour Orzganization, "Encyclopedia of Occupational Health
angd Safety," Geneva, 1972 (ILO)

Jolles, 2. E., "Bromine and Its Compounds," Academic Press, Inc., 1966
{(Jolles) _

Rirk, R. and Othmer, D., "Encyclopedia of Chemical Technology," Inter-
sgience Publishers, Division of John Wiley, 1st edition, 1954
(Chen Téchl

Kirxk, R. and Otlmer, D., "Encyclopedia of Chemical Technology;" Inter-
sgience Publishers, Division of John Wiley, 2nd edition, 1972
(K-0)

Mellan, I., "Source Book of Industrial Solvents," Volume IT, Reinhold
Publishing Coxrporation, 1957 (Mellan) .

"Merek Index of Chemicals and Drugs,™ MercR and Co., Ine., Rahwkay, N. J.,
9th edition (Mexck) :

References for Specific¢c UsesExposure

1. K-0, Mellan
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IL0, Mezxck
Chem Tech, Mellan
ADL estimate, ILO
Jollegs, KE-0
Mellan
CA., Jolles
Refezence for Specifie Tontrel Methods
Hygienic Guide and IL0 were the references used for the Specific
Control Methods in numbexrs 1 - 7.
RESPIRATOR TABLE JUSTIFICATION
Patty reports that in an acute study on the response of guinea pigs
to ethyl bromide, seme deaths occurred among the animals after exposures
to 140,000 ppm foxr 10 minutes; 50,000 ppm £oxr 98 minutes; 24,000 ppm
For 90 minutes and £for 30 minutes; 12,000 ppm for 270 minutes; 6500 ppm foxr
270 minutes; 700 ppm for 810 minuteés. Sone pathologic¢al changes uere
observed in the animals which survived aftér ewxposures to 60,000 ppm forx
10 minutes; 24,000 ppm for 30 minutes; 12,000 ppm for 270 minutes, 90
minutes and 53 minutes; 5500 ppm for 180 minutes.
The Documentation of TLV's gites an investigation in which the
minimal lethal concentration for mice was detezmined to be 3500 ppm.
Also the Documeniation nhotes that a concentrakion of 2200 ppm sthyl bkromide
Fér nineé hours has heen shown to be fatal to guinea pigs.
The ‘ALKA Hygienie CGuides report that 6500 ppm caused vertige, mild
éye irritation, and headache in a human subject after a £ive-minute exposure.
A 30-minuté exnposure to 6700 ppm caused delayed deaths in three guinea
pigs. Humans, anesthetized with ethyl bromide, have been exposed teo
concentrations near 100,000 ppm. Deaths in humans have resulted from the
use o0Ff ethyl hromide as an anesthetic.
WARNING PROPERTIES: Since the AIHA Hygieni¢ Guides state ‘that the
odor of ethyl bromidé is detectable only at concentzrations well
above the permissible BXPOSULE, ethyl bromide has been treated
as a substance with poor warning properties. In additien, the
Hyglenlc Guides repozt a situation in which only mild eye
irritation was produced in a human subject after a five-minute
EHPOSULe to 6500 pem, a concentration wmany times greater than
the pérmissihle exposure. Information ¢n the eyve irxitation
thresheld is not available.
EYE IRRITATION: Ethyl bromide is an eye irritant at concentrations above
6500 ppm, according te the Hygienic
Guides. The Hygienie Guides repoxrt that mild eye irxitation was
protiuced in a human subject aftexr a S-minute exposure to 6500 ppm
ethyl bromide,
IDLH: Based upon the minimal lethal concentration for mice of 3500 ppn
reported in the Documentatioir of TILV's, an IDLH of 3500 ppm
is agsumed for thé purposes of this standard.
LFL: The lowexr flammable limit of ethyl bromide is 67,000 ppm.
PERMISSIBLE EXPOSURE: 200 ppm. '
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USE/EXPOSURE AND CONTROL DOCUMENT
ETHYL BROMIDE
Principal Route

Cuzxzxently Usad

Use/Exposure
Inhalation of vapor and
skin contact with liquid
during use in organie
synthesis as an
alkylating oxr ethylating
agant Ctmanufacture of
pharmaceuticals and also
te a lesser extent for
chemicals, dyes and
perfumes)

of Entr
A,B

Inhalation of vabor and
skin contacdt with liquid
during the manufacture of
ethyl bromide (reaction
of potassium bromide or
hydrogen bromide with
ethyl alcohol in presence
of sulfuxric acid)

Inhalation of vapor and

skin contact with liguid
durirg use as a solvent

(fats, wagres, resins)

Inhalation o¢f vapor and
skin contaet with ligquid
durihg cleaning and main-
tenance of storage vessels
-and during cleanup of
accidental spills

Inhalation of vapor or

mist and skin contact

with liguid or mist during
use as a ledgal surface
anesthetic (spray foxr

minecr suzrgery and neuralgic
pain)

‘Inhalation of vaper during A
use as a refrigerant

Inhalation of vapor and
sKin centact with liquid
during use as a liquid
fumigant (grain and fruit)

¥

Firl

A~

3

dilution ventilation;

tien;

Control Methods
Process enclosure;locoal
exhaust ventilation; general
dilution ventilation; pexr-~
sonal protective egquipment
(goggles, gloves; coveralls)

Process enclosure; Local
exhaust ventilation; general
pexY—
sonal protective eguipment
(goggles, gloves, coveralls)

Process enclosure - if
possible; local exhaust
ventilation; persenal

protective equipment

{gogygles, gloves, coveralls)
Local exhaust ventilation:
general dilution ventila-

: rersenal protective
egguipment (respirator,
gogygles, covexralls, gloves)

Genaeral dilution ventila-
tion

Process enclosure; general
dilution ventilation

General dilution ventila-
tion;: personal protective
equipment (respiratory
protective devices, pro-
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teetive clothing)

A -- Inhalation

B =«— Skin contaet resulting in
lecalized irritation

¢ —= Ingestion

D —— 5Kin e¢ontact resulting in

abgsorption and subsegquent
systemic poisoning
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