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The basic text of this document contains the draft technical standard
approved by the Jeint Review Committee of the NIOSH/0SHAR Standards
Completion Program and the supporting documentation for the substance 1, 1-
DICHLOROETHANE.

The SCP draft technical standards are recommendations to the Department of
Labor foxr its consideration in rulemaking and have no legal status wuntil
final <xules 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
serve as the technical foundation for the standard. 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) Definitions.

(1) "Permissible exposure™ means inhalation of 1,1-dichloroethane in
concentrations net in excess of 100 pazrts per million (ppm) (40D milligrams
per cuhlc meter, mg/m3) averaged over an eglight~hour work shift (Line
weighted average), as gstated in $ 19140.100¢, Table Z-1.

(2) "Retion level™ means oné half of the pernissible exposure for 1,1-
dichloroethane,

(b) Ezposurée determination and measurement. .

1Y) Fach employer who has a place of employment in which 1, 1-

dichloroethane is released into the workplace air shall defezmine if any
gmployee may he exposedl to airborne doncentrations of 1,1-dighloroethane at
or above the action level. The detexrmination shall ke made éach time there
is a change in preduction, process, or conitrol measures which could result
in an increase in aiirborne concentrations of 1, }~dichloroethane.

(2) B written reecord of the deétermination shall bz made and shall contain
at least the folleowing information:

ti) Any information, observations, or cale¢ulations which may indicate
employee exposure to 1,71-dichloroethans;

(ii) BAny measurements of 1,1-dichlorvethane taken;

(iii) Any empleyee c¢omplaints of sympitoms which may be attributable %o
exposure to 1,1-dichloroethane; and

{iv}) Date of determination, woxk being pérformed at the time, location
within woxk site, name, and social security number of each employes
considezred, _

(3) TIf the employer determines that any employee may be exposed +o 1,1-
dichloroathane at or above the =action level, the exposuze of +the enployee
in each work operation who is believed to have the greatest exposure shall
be measured. The exposure measurement shall be representative of the
maximum eight-houxr time weighted average exposure of the employee .

(&) If <the exposure measurement taken pursuant to paragraph (bh) (3) of
this section rxeveals employee exposure to 1, 1-dichloroethanse at or above
the action level, the emplover shall: _

(1) TIdentify all employees whe may be exposed at or ahove the action
lavel; and

(ii) Measure the exposure 0f the employees go identified,

(5) TI£ an enmnployee exposure measurement reveals that an employee is
exposed to 1,1-dichloxoethane at or above the action Level, hut not ahove
the opermissible eéxposuré, the exposure of that employee shall be measured
at least every tuwo ménths.

(6 If an emplovee exposure measurement reveals that an gmployee is
expesed to 1,1~ dlchloroethane above the perm1551b1e edposure, the employér
shallz:

(1) Measure the exposure monthly of the emplovee so exposed, and

{ii) Institute <contrel imeasures as reguired by paragraph (D) of thisg
section; and S

(iii} ZIndividually notify, in writing, within five days, every employee
who is found to be eéxposed %o 1,1-dichlorcethane above <the permlsSLble
eRposure. The employee shall also be notified of the corrective action
heing taken to reduve the erposure to at or below the permissible exposure.

{7} If two consecutive employee gx¥posure measurements taken at least one
week apart reveal that the employee iz expesed to 1,t-dichloroethane bhelow
the action level, the employer may terminate measurement for the emplovee.
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{(8) For purposes of this paragraph, employee exposure ig that which would
occur Lf the employee wexe not using a respirator.

(¢) Hethods of measurement.

(1) An employee's exposure shall be obtained by any ¢ombination of long
texm oxr shoxt term samples which represents the employee's astual exposure
averaged over an eight-hour work shift (See Appendir B (iv) of +this
section), '

(2) The method of measurement shall have an accuracy, to a confidence
level of 95%, of not léss than that given in Table 1.

Table 1
Concentzration Required Accuriacy
Above permissible exposure * 257
At oxr below permissible exposure
and above the action level + 35%
At ox helow the action level + Sd%

(d) Cempiiancé. (1) HNo employee shall be exposed to 1»1—dichloroathane
above the permissible exposure as defined in paragraph (a)(1) of this
secdtion.

(2) Employee exposures tc airhorme concentrations of 1,1-dichlorcethane
shall be controlled to at oxr below the permissible exposure by enginearing
and work practice controls:

(i) Engineering and work practice controls shall be instituted to reduce
gxposures to -at or below the permissible exposure, except +to the extent
that such controls are neot technically feasible

Ci1i) Wherever engineering and work rractice controls arxe not sufficient
to redute exposures to at or helow the permissible exposure, +they shall
nenetheless 'be wused to reduce exposure te the louwest level feasible and
ghall be supplemented by respirators in acvccrdance Liith paragraph (4)X(4#) of
this section.

(3) FEnginéering Controls. (i) When mechanical ventilation is used %o
control exposure, measuxements which demonstrate systen effectiveness, for
example, air velocity, static opressure, or air volume, shall be made at
least every three months. Measurements of system effectivensss shall also
be made within flve days of any change in producticn. process, or control
which might result in an increase 4in airborne concentrations of 1,1~
dichloroethane.

(ii) In the design of open surface tank ventilation for +the purposes of
$ 1910.94(d), operations involving 1,1-dichlorvethane shall be ‘classified
as B—-1 at 70 degrees PF.

(43 Compliance with the permissible exposurxe shall not be achieved by
the use of respirators except?

(i) During the time pericd necessary to install ox implement engineering
cr work practice controls; or
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(1i) In work situations in which engineering and work practice controls
are technieally not feasible; or _ _ _
(iidi) To supplement engineering and work practice controls when such

contrels fail to reduge airborne concentrationg of 1, T-dichloxoethana to at
or helew the permissible exposure; or

(iv) In emergencies.

(%) Where trespirators are needed and permitted under this paragraph to
reduve employee expoOsSUre, the employer shall select and provide the
appropriate respiratoxr from Table 2 and shall éensure that the employee uses
the respiratoer provided.

TABLE 2 RESPIRATURY PROTECTION FOR 1;1 - DICHLOROETHAHE

Vapor Concentration

1000 ppm or less Ainy chenical cartridge respirator with
organic varor cgartridge(s).
Any supplied—air respirator.
Any self-contained breathing apparatus.
4000 ppm or less A gas mask with a chin style, or Ffront-
: or bhack-mounted organie vapor canister.
Any supplied-aiz respirator with a
Full facepiece, helmet, or hood.
A Type C supplied air respirxator with a half-mask
operated in pressure—-demand oxr other
poesitive pressure or continuous-— flou
mode ,
Any self-gontained breathing apparatus
with a full facepiece.

Greater than Self-contained breathing apparatus with
4000 ppm 6x éntry @ full facepiece operated in pressure -
and escape from demand or other positive pressure mode.
unknown concen-~ el e R B
trationsg A combination respirator which includes

& Type ¢ supplied—air respirater with

a full facepiecé operated in pressure ~
demand or othexr positive pressure or
continuous-£louw mode and an auuxiliary
self-contained breathing apparatus
operated in pressure—demand

or other positive pressiure mode.

Fire Fighting Self—aonfained”breathing apraratus with
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a full facepiece operated in pressure -

demand ¢xr other positive pressure mode .
Escape Any gas mask providing protection

against axganiC'vapors-

Any escape selfi-contained bhreathing

apparatus

{6) Resplxatozs shall be approved by the Mlnlng Eniorcemant and Safety

Administration tformexly Bureau of Mines) ox by the Hatlonal Institute for
Oceupational Safety and Health under the provisions of 30 CFR Paxt 11.

7 The -employer shall dnstitute a respiratory protectlon proéogram in
accordance with $ 1910.134<(h), (d), (el, and {(£).
te)d Fire and safety, (1) The emplover shall familiarize himself with

the information contained in the Substance Technical Guidelines (Appendix B
of this section} for 1,1-dichloresthane.

(2) For the purpose of compliance with $ 1910.309, locations classified
as hazardous locations due to the presence of 1,1-dichloroethane sghall he
Class I, Group D. )

(3) TFor the purpose of compliance uith % 191¢.157, 1,1-dichloroethane is
classified ag a Class B fire hazard.

cul Feor *the purpose of compliance with % 1910.178, lovations e¢lassified
as hagardous locations due %to the presence of 1;1-dichlorcethane shall bhe
Class I, Group D. '

(52 For +the purpose of compliance with % 1910.106, liguid 1,1-
dichloroethane is classified as a €lass IB flammable ligquid.

t6) pip tank operations shall bhe performed in accordance with %%
1910.108 and 1910.94(4).

7 Where a Ffan is located in ductwerk and where 1, 1-dichlozroethane is
rresent in the dué¢twork in concentrations greater than 15,000 Ppm
{approximataly 25% of the lower £lammable limit). the fan rotating element
shall be of noensparking material or the casing shall c¢onsist of, or be
lined with, nonsparking matexial. There shall be sufficient clearxance
between the fan rotating element and +the <fan c¢asing so as +to prevent
contact.

] Sources of iIgnition such as smoking or open flames are prohibited
where 1,1-di¢hloroethane presents a fire or explosion hazard.

(92 1,1-Dic¢hloxrdethane shall be stored so. as not to come in contadt with
strong oxidizers and strong caustics.

(£)  Personal  proitective eguipment. (1) Employers shall provide and
ensuxe that employees use impervious clothing, gloves, face shields (eight-
inch minimum) and other .appropriate protective c¢lothing necessary to
prevent repeated or prolomged skin contact with ligquid 1, 1-dichlordethane.
Face shislids sghall c¢oiply with $  1910.133¢a){2), (a¥cy), (a)y(5), and
(ad(6}.

{2) Emplovers shall ensure that c¢lothing wet with ligquid 1,1-
dichlozoethane is placed in c¢losed containers for storage until it g¢an be
discarded cx until the employer provides =£oxr +the <zemoval of 1,1-
dichloxroethane from the ¢lothing. If the c¢lothing is to be laundered or
otherwise cleaned to <xremeove the 1,1-dichloroethane, the employer shall
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inform the person performing the operation of the hazardous properties of
1, 1-dichloroathane. '

LE)_ Employers shall ensure that ¢lothing which becomes wet with liquid
1, i~diclklorocethane be removed immediztely and not <reworn until the” 1,1~
@ichlorpethane is removed fzxom the clothing.

43 Employers shall provide and ensuxe that employees useé splash-proof
satety goggles (cup—-cover type dust and splash safety goggles) which demply
with $  18%810.133(a)(2)-(a)(6) where liguid 1,1 dichicrdethahe may ¢oéntact
the eyes.

Ca) Spills . and disposal. (1} In +the event that Iliquid 1,1~
dichloroethane is spilled +the employer shall immediately eliminate
potential souxces of ignition., provide available ventilation and then clean
up the spill.

c2) Ligquid 1,1=dichlorocethane shall not be allouwed to enter a confined
spacé, such as a sewer, bedause of the possibility of an eiplosion.

(h) Sapnitation. Employers shall ensure that employees whose skKin
hecomes wet with liguid 1,1-dichloroethane immediately wash or shouer
with secap or mild detergent and water te remove any 1,1-dichloroéthane
from the skin.

i) Training and infermatiorn. (1) Tach employver who has a workplace in

which 1, 4-dichloroethans is present shall Keep a copy of +this regulation
with Kppendixes A, B and C at the workplace. This material shall he made
readily available to affected employees.

(2) Fach emplover who has emplovees exposed to 1, 1-dichlorcecethane above
the action level or employees who may have skin ox eye contact with liguid
1,1-dichloroethane, or emplovees who work where 1,71-dichloroethane presents
a fire or explosion hazmard, or where an accidental spill of 1,1~
dichloreoethang may occur, shall aniually:

i) Inform affected emplovees of +the information containetd in the
substance Safety Data Sheet f£or 1,71-dichloroethane (Appendir A of +this
sectionl;

(ii) Advise affected employees as to the signs and symptoms of expesure
to i,1-dichlorcethane. _ |
(iii)d Instruct affected employees +to advise +the employexr of the

devalopment of signs and symptoms of exposure to 1;1-dichloroethane which
are listed in Appendix A of the section;

(dw) Instruct affected enployees to inform the employexr if they develop
any of the mediecal conditions listed in paxzagraph (3)(2) of this section;
and

(v) Provide training to ensure that employees understand the precautions
of safe use, emeargency procedures, and the c¢orxect use of protective
equipment relative to 1,1-dichloxrcethane.

(j3 Medical surveillance. {1) The employer shall provide medical
procedures as reguired by this paragraph. 213 medical proceédures shall ke
performed by or under the supervision of a physician at no cost to the
employvee. ’

(2) The employex shall obtain from each employee who is exposed, or wilil
be enposed, to liguid 1,i~dichlorcethane or airborne concentrations of 1,1-
dichloroethane at or above the action level, without regard to the use of
réspirators, information as to whether such employee has a histery of any
of the following wmedical conditionsg:

{i) Kidney disease
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(if) Liver diseasecese

(1ii) Chronic lung disease:

tiv) BkKin disease

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

(i) The ‘employee provides a history of any of the medical conditions
listed in paragraph (3)(2) of this section; ox

{(ii) The employee informs the employaer of the development of any of the
medical conditions listed in paragxaph (j)(23 of this section ox any of the
signs or symptoms of exposure to 1,1 -dichlorxcethane which are listed in
Appendix A which the employee suspects arxe caused hy exposure to 1,1-
dichloroethane.

(ﬂ) The enployer shall provide to the examining physician the following
information:

(il B copy of thHis zegulation with Appendixes A, B and ¢ foxr 1,1-
dichloroethane;

{ii) R descripiion of the affected employee's duties as they relate to
his exposure to 1,1-dichlorocethane;

(iii) A descxiption of ‘any personal protective equipméent including
respirators reguired to be ussd;

(iv) The xesults of any measurements which may indicate the affected
emplovee’s exposure;

(v) The affected emplovee's anticipated exposure; and

(vi) Upon zrequest of +the physician; any available information from
previous medical examinations of the affected employee.

(5) Where a medical examination is reguired by paragraph (3)(3) of this
secition, follouing such examination the employer shall obtain a written
opinion from the examining physician which conforms with paragraph (53(6)
of this section.

(63(i}) The physician's wuritten opinien shall be a $igned statement by the
examining physician specifically stating: (3) Whether the emplovee has any
detected medical condition which would place the employee at increased xzisk
of material impairment of the employee’s health fxom exposure to 1,71-
dichloxeethana or would directly ox indirectly aggravate any detected
medical ¢ondition; _ _

£B) Any recommended limitations upén the employee's axposure te 1, 71—
dichlorcethane in¢luding limitations upon the use of personal protective
equipment and respirators;

" {(¢) That the employee has bheen informed by the physician of any detected
medical conditions which.require further medical eéxamination or treatment.

(ii) The physician's written opinion shall net xeveal. speclflc medigal
flndlngs or diagnoses unrelated to eéxposure to 1,1 ~dichloroethane.

(iii) The employer shall provide the employee with a copy of the
phygician's written opinion.

(7) No employse shall be exposed to liguid 1,1-dichloroethane or airbdzne
concentrations of 1, 1-dig¢hloreethane in such a way as would put the
enployee at increased risk of material impairment of his health from such
erposure., This determination may be based on the physician's written
opinion. .

(8) The employer shall provide emergency and follow up medical.
examinations and treatment fér any enployee injured through exposure to
1, 1~dichlorcethansa.
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(9) T£f an emplovee refuses any reguired medical examinatidn,'the-émployer
shall inform the employes of the possihle health c¢onseguences of such
refusal and obtain a signed statement from the employee indicating that the
smployee understands the risk invelved by refusal to be examined.

(10) HNe medical protedure which would be performed pursuant to this
segtion need be performed if records of a previous such procedure perfoxrmed
within the past six months are acdeptable to the examining physician.

(k) RecordReeding. (1) Exposure determination. (i) The empleyexr shall
keep an accurate record of all determinations required to be made pursuant
to paragrarh (b){1) of this section. '

tii) The record shall dinclude the wuritten determination required imn
paragraph (b){2) of this secgtion.

f4ii) This rederd shall be maintained until replaged by a more recent
regozd.

(2) Exposure measurements. (i) The employer shall keep an &cocurate
racord of all measurements taken to determine employee exposure to 1,1-
dichlprqethana.

(1i) This recoxrd shall include:

(A} The date of measurement;

{B) Operations involving exposure to 1,1~dichlorocethane which are being
monitored;

{¢) Sampiing dnd analytical metheds used and evidence of their accuracy,
ineluding the method, =zesults and date of c¢alihration of Sampling
eguipment:

(p) Mumber, duration, and results of samples taken; and

(E) HName, soc¢ial secuxity numbexr and exposure of the employee monitored.

(iidi) This xecord shall be maintained until replaced by a more recent
record but in no event feor less than one year.

{3) Mechahical ventilsition. {i) When mec¢hanical ventilation is used as
an engineering control, the eimployer shall maintain an accurate zrecoxd of
the measurements demonstrating the effectiveness of such wventilation
required by paragzraph (d)(3) .of this section.

(iiJ This recoxd shall include:

() Date of measurement;

(B) Type of messurement taken:;

(¢) Result of measurement.

(iti) These records shall be maintained for at least dne year.

(4) Enmployee training and information. (i) The employvér shall Keep an
accurate record of all employee training and informatien réguired by
paragraph (i) of this section. '

{ii} This recozrd shall include:

(&) Date of training:

(B) Name and soccial security number of employee trained;

(C¢) Content or scopée of training provided.

(iii) This record shall bhe maintained until replaced by & more recent
recoxd.

(5) HMedigal _surveillance. (i) The enployer shall Keep an accurate
record of employee medical surveillance required by paragraph (j) of this
section,

(ii) The recdord shall include:
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(A) Information concerning medical conditions obtained from the employee
pursuant te paragraph (j)(2) of this section;

(B) Any emplovee medical vomplaints zelative “to exposure to 1,1-
dichloregthane;

{€) A copy of informatien provided to the physician pursuant to paragraph
€4)083044), (iiid, (dvdy, (v), and (vi) of this section.

() Pliysician's written epinion;: and

(EY A signed statement of any refusal to be examined.

(iii) This record shall be maintained for the duxation of the employment

of the affected snployee.
_ (6) chess. te records. (i) ARll records reguired to bhe maintaineﬂ by
this sec¢tion shall be made available ubon requast to authoxizad
représentidtives of the Assistant Secretary of Laboxr feor Occupational Safety
and Health and the Directox of the Hatiocnal Institute <£foer Occupational
Safety and Health.

{iiﬁ Employee expesure determination and exposure measurement records
regquired to bhe maintained by this section shall be made available to
employees and formexr employees and their designated representatives.

{iii) Employee medical records required to be maintained by this section
shall bé made available upon written reguest to a physician designated by
the enployee or formér employee.

(1) Emplovee observation of measurement. (1) The employer shall give
affected ewployees or their representatives an opportunity to observe any
measurement of employee exposure to 1,1-dichloroethane which is conducted
pursuant to this section. _

(2} When ohservation of wmeasurement of employeese exposure to 1,1—
dichloroethane requires entry into an area where the use o6f pexrsonal
protective dévices, including respirators, is regquiréed, the observer shall
ha provided with and reguired %¢ use such eguipment and comply with all
other applicable safety procedures. '

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

(i) Receive an explanation of the measurement progedurze.

(ii} visually obsexve -all steps zxelated to the measurement of the
airhorne concentration of 1,t-dichlorosthane that are being pertormed at
thé place of exposure; and

{iii} Recoxrd the results obtained.

NOTE = The infeormation contained in the following aprendikes is advisory
in nature and is not intended, by Itseldf, to create any additienal
ohligations mot otherwise imposed or detract from any existing obligation.
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APPENDIX A

SUBSTANCE SAFETY DATA SHEET
FOR 1, 1-DICHLOROETHANE

SUBSTANCE IDENTIFICATION

A,
B.

c.

HEALTH
a,

A.

Substance: 1, i-Dichlozoethane

Permissible Exposure: 100 parts of 1, 1-dichloroethane perx
million parts of air (ppm) or 400 milligrams of 1,1-
dichloroethane per cubic meter of air (mgseu m) averaged over

an eifght-houxr tork shift.

Appearance -and Odor: ¢olorless liguid with a chloroform—like
odor.
HEZARD DATA

Ways in Which the Chemical Affects Your Body: 151~
Dichloroethane can affect your body if you inhale it orxr if it
comes in contact with your eyes or skin. It may also

Effects of Overexposure:

1. Short~Term Exposure: Breathing 1,1-dichloroethane vapox
may cause drowsiness and uncdonsciousness. It might also
cause damage to the liver, Ridneys and lungs. Splashing
the liquid in the éyes may cause irritation.

2. Long—-Term Exposure: Prolonged, <c¢onfined or repeated

skin contact with 1,1-dichioroethane c¢an pxoduce a
slight burn.

3. Reporting Signs and Symptoms: You should inform your
emplover if you develop any signs or symptoms and
guspect they are caused by exposurs to 1,1~
dichlorcethane.

ENERGEHCY FIRST_&ID FROCEDURES
‘Eye Exposure: If 1,1-dichloroethane gets intoe your eyes,

wash your eyes immediately with large amocunts of water,
lifting the lower and upper lids occasionally. Get medical
attention immediately. Cotntact lenses should not be worn

when working with this chemical.

skin Exposire? I¥f 1,1-dichloercethang gets on your skin,
promptly £lush the contaminated skin using scap or mild
detergent and water. I+ 1,1-dichlorocethane socals throaugh
vour clothing, remove the clothing immediately and £Llush the

skin using soap or mild detergent and watexr. If irritation

persists after washing, get medical attention.

Brezathing: If wyou or any other person braathes in large
amounts of 1,1-dichloroethane, fiove the euposed person to
fresh air at once. It breathing has stoepped, rexfoxm
artifieial respiration. Keep the affected person warm and at
rest. Cet medical attention as soon as possible.

Swallowing: When 1,71-dichlorxoethane has been swallowed get
medical attention immediately. IZf medical attention is not
immediately available <get the affected person to vomit by
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having him touch the haek of the throat with his finger or by
giving _him. large anmounts (one pint or morel} of warm salt
water {two tablespoons of salt pexr pint of water?. De not
make an unconscious person vomit.

E. Rescue: Move affected person from the hazardous exposure.
If the exrposed perxrson hias heen overcome, notify someone else
and put inte effect the established eamergency resdue
procedures. Do not become a ¢asudalty yourself. Understand
youxr emexgency rescue procedures and know thée locations of
the eguipment before the need arises.

V. RESPIRATORS AND PROTECTIIVE CLOTHING _ _
A, Respirgtors: ‘Respirxators arxe not the bhest way to control
exposuzre teo 1,1-dichlorvethane. You can only bhe required to

waar them for routine use if your ewmployer is in the process
of installing c¢entzols oxr control measures prove inadegquateé.
You may be Teguired to ear respirators for non-routine
activities oxr in emergencies. TIf respirators are wexrn, ‘they
must have a Mining Enforcement and Safety Administxation
(MESL) or National Institute For Oecupational Safety and
Health (NIOSH) approval label. <(Older respirators may have a
Bureau of Mines approval label.) For effective protection,
respirators must £it your face and head snugly. Respixators
should not be loosened or removed in work situations uwhere
there use is regquiréd. I£ vou can smell 1.1-dichlorecethane
while wearing a respirator, the respirator is not working
correctly; go immediately to Ffresh air. If you experience
difficulty breathing while wearing a respirator, tell your
emplover.

B, Protective Clothing: You must wear inpervious e¢lething,
gloves, face shield or other appropriate protective clothing
to prevent zepeated or prolonged skin contaet with liguid

‘T,1-dichlezroethane., Replace or repair impervious clothing
that has developed leaks. _
C. Eye Protection: You must wear splash-proof safeiy goggles

(cup—cover type dust and splash safety goggles) where eye
contagt to liquid 1,1-dichloroethane may oGdurn.

V. PRECRUTIONS FOR SAFE USE, HANDLING AND STORAGE

R, 1,1-Dichlorxeoathane is a flammable liguid and its vapors
easily form explosive mixtures with aix.

B. 1, 1-Dichlozrcethane  must he stored in tightly closed
containers in a c¢ool, well-ventilated area away from heat,
sparks, flames, strong oxidizers, and strong caustics.

C. ‘Sources of ignition such as smoking and open flames are
prohibited wherever 1,1-dichlérocethane is harndled, used eor

stored in a manner that ¢ould c¢reate a potantial fire or
explosion hazazd.

D. You must use non-sparking tools when opening or clesing metal
containers of 1,1-dichlorcethane, and containers must be
bonded and grounded when pouring or transferring liguid 1,1-
dichlorocethane.
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ACCESS
A,

If your skin becomes wet with liguid 1,%1-dichloreethane, vou

must immediately wash or shower using socap or mild detergent

and water to remove any 1,1-di¢hloroethane f£rom the skin.
Clothing wet with 1,1-dichloroethane can easily be ignited.
Ydu must immedidtely remsve this é¢lothing and it must nHot he
rewegrn until the 1,1-dichloroethane is removed £from the
clothing.

Fire extinguishers, where provided, must be readily available:
and you should know whexre they are and how to operate them,
AskK your supervisor where 1, }-dichloreethane is used in your
work area and for any additiomal plant safety and health
rules.

TO0 INFORMATION

Each year your employer is reguired to inform you of the

information contained in this Substance Safety Data Sheet for
1s1~dichloxoethane. In addition, your emplover must instruct
vou in the safe Use of 1, 1—-dighloxroethane., emergengy

procedures, and the correct use of protegtive egquipment.

Your employer is required to determine whether you are heing

exposed to 1,1-dichloroethane. You -or your representative
have the right to¢ obhsexve employee exposure measurements and
to recoxrd the resultis obtained. If your employer determines

that you are being overexposed, he is reguired to inferm yeu

of the exposire and of the actions which are being taken %o

reduce your exposure.
Your enmpleyver 1is reguired <to Lkeep recoxds of exuposure

determinations, exposure measurements, and medical
surveillance. Touxr ‘emplover is required to make records of
‘exposure delterminations and your edposure measuremnaents

availiable to yeu oxr your represéntative upon yvour redgiuest.
Your employer is yequired to ‘xelease your medical records to

your physician upon your written regquest.
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APPENDIX B

SUBRSTANCE TECHNICAL GUIDELINES
FOR 1,1~DITCHLORQETHANE
I. PHYSTCAL AND CHEMICAL DATA
A. Substance Identifigation
T, Synonyms: asymmetrigal dichloxoethane; ethylidens
chloride; 1,1-ethylidene dichloride
2. Formula: CH3CHC12
3. Molecular weight: 59
B. Physical Data
T, Boiling point (760 mm Hg): 57.3 ¢ (135 F)
2. Specific gravity (Watexr = 1): 1.2

3. Vapor density (aix = 71 at boiling point of
1,1~dichloxcethaneY: 3.4
4, Melting point: =96.7 ¢ (~-1942 FI

5. Vapor pressure at 20 € (68 Fl: 182 mm Hyg
G . Solubility in water, % by weight at 20 C (68 F): less

than 0.1 _

7. Eﬁaporatiqn rate (butyl acetate = 1): 11.6

4. Rppearance and odor: Coloriless liguid with a chloroforme
li¥e cdor.

IX. FIRE, EXPLOSTON AND REAGTIVITY HAZARD DRTA
A, Fire

1. Flash peoint: -8.5 ¢ (17 F) {(closed cup)

2. RAutoignition temperature: data hot available

3. Flanmable limits in air, % by volume: Lowex: §.9;
Upper: 15.9

L. Extinguishing media: Foam, dry chewical, carbon

_ dioxide.

5. Spegial fire—-fighting procedures: De not use a splid
stream of water sincé ths stream will scatter and spread
the fire. Use water spray to cool containers exposed to
a fire,

6. Unusual fire and explosion haza:ds= 1 1-Dichlorcethane
is a flammable liguid. Its wvapors c¢an easily Zform
explosive miwtures with air. All ignition sources must

be controlled where 1, 1-dichleoresthane is handled, used
or stoéred din a manner that may create a potential fire
or explosion hazard. 1, 1~-Dichlercethane vaporxs are
heavier than air and may txavel'aldng the ground and be
ignited by open flames or sparks at locations <zremote
from the site at which 1,1-dichlorcethane handled.

7. For puzpeses of conforming with the reguirements of 29
CFR 1910.106, t,»1-dighloroéthane 1ig& c¢lasgsified as =a
Class IB flammable liguid. For example, above 15,000
ppm, one-fourth the lower flammableée limit, is one of the
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situations in which 1, 1-dichloroethane is considered to
be a potential fire and explosion hazard.

8. For purposes of complying with 29 CFR 1910.309, the
classification of hazardous locations as described in
Article 500 of +the HNational Electrical Code £o0xr 1,1-
dichloroethane shall be Class I Group D.

B. Reactivity
B Conditions contributing to instability: Heat
& Incompatibilities: Contact with strong oxidizers may

cause fires and explosions. Contact with strong
caustics will cause formation of flammable and toxic
acetaldehyde gas.

3. Hazardous decomposition products: Toxie gases and
vapors (such as wvinyl chloxide, hydrogen c¢hloride,
phosgene and carbon monoxide) may be released in a fire
involving 1,1-dichloxoethane.

u. Special precautions: 1,1-Dichloroethane will attack
some forms of plasties, rubbexr and coatings.

ELE . SPILL, LEAK, AND DISPOSAL PROCEDURES

A. If 1,1-dichloroethane is spilled oxr leaked, the following
steps should be taken:

Remove all ignition sources.

2z Ventilate area of spill or leak.

3. For small gquantities, absorb on paper touels. Evaporate
in a safe place (such as a fume hood). ABllow sufficient
time <for vapors to completely c¢lear hood ductwork, then
burn the paper. Large quantities can be c¢ollected and
atomized in a suitable conbustion chambher equipped with
an appropriate exfluent gas cleaning device. 1,1-
Dichlorocethane may not be allowed to enter a confined
space, such as a sewer, because of the possibility of an
eXplosion.

B. Persons not wearing protective equipment should be restricted
from areas of spills or leaks until c¢leanup has been
completed.

C.. Waste disposal methods: 1,1-Dichloxocethane may be disposed
of by atomizing in a suitable <c¢ombustion c¢hamber equipped
with an appropriate effluent gas cleaning device.

Iv. MONITORING AND MEASUREMENT PROCEDURES
A. Exposure above the action level: Measurements taken for the

purpose of determining employee exposure under this section
are bhest taken such that the average 8-hour exposure may be
determined from a single eight-hour sample or two (2) b-houx

samples. Several short +time dinterval samples (up to 30
minutes) may alsoc be used to determine the average exposure
level. Rir samples should be taken in the employee's
breathing zone (air that would most nearly zrepresent +that
inhaled by +the emplovee). Sampling and analyses may be
performed by instruments such as detector tubes certified by
NIOSH underx 42 CFR part 8u. Portable direct-reading

instruments, dosimetexrs, or gas and vapor adsorption tubes
with subsequent chemical analyses. The method of measurement
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must determine the concentration of 1,%1~dic¢hlezoethane <o
‘plus ox minus 35%.

B, Expesure above the permissible eiposure: The monitoring and
measuremenits undexr this section should be essentially ‘the
same as desdribed under paragraph (IV)I(A). Laboratories
performing ¢hemiceal analyses should he: accredited in
Industrial Hygiene Chemistzry by the American Industrial
Hygiene Association. The method of measurement  must
detexmire the concentration of 1, 1-dichlorxeoethane to plus or
minus 25%. -

C. Methods: Methods meeting the above accuracy regquiréments are
available from NIOSH. '

D. gualified Persons: Since many of the duties relating to
employee protection are dependent on the regults of

menitoring and measuring procedures, employers should assure
that the evaluation of employee exposures is performed by a
competent industrial hygienist or other technically gualified
person.

MISCELLANEOUS PRECAUTTIONS

AL Store 1,t1-dichloroethane in tightly closed containers in a
cool, well-ventilated area.

B. High éxposures to 1+1~diehloroethane can oc¢gur when
transferring the ligquid from wne container to anotherx.

C. Non~sparking tools must be used to open and close metal 1, 1}-
dichloroethane c¢ontainexs. These containers must be.
effectively grounded and bonded prior to pouring.

. Employers should advise employases of all areas and operations

where exposureé to 1, i-dichloroethane could occur.
COMMON OPERATIONS
Common opeérations in which expoesure to 1;l1-dichlorcethane is likely
te cccuxr are: during its user as a solvent for dewawing and
extraction; in the manufacdture of rubber, silicone oils and greases
and vinyl chleoride; as a fumigant; and as a chemical intermediate.
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APPENDIYX C ~ MEDICAL SURVEILLANCE GUIDELINES

ROQUTE OF ENTRY
Inhalation.
TOXICOLOGY.

1; 1-Ddchloroethane vapor 1is a narcotic. Rats exposa& to 32,000 ppm for
30 minutes did not suxvive. The most consistent ZFindings in snimals
exposed to concentrations of above 8,000 ppm for up to 7 hours were
pathologie¢ clhanges in  the kidney and liver, and at much highez
goncentrations, mear 6%,000 ppm, damage to the lungs as well. Repeated
daily exposure of saveral species to 1,000 ppm resulted in ne pathologic
or hematologic¢ changes. The liguid applied to the intact or abraded skin
of rabbits produced slight edema and very slight necrosis aftexr +the 6th
of 10 daily applicaticons. Instilled in the eyes of rabbits there was
immediate, moderate conjunctival irritation and swelling which subsided
within a week. There have been ho reported cases of human overéxposure
hy inhalation; prelenged, ¢onfined, or repeated skin contact can produce
a slight burn.

I. SIGHNS AND SYMPTOMS
May cause central nexrvous system depression; skin izritation.
SPECIAL TESTS

Hone in ¢ommon usage.

TREATMENT
Remove Ffrom exposure. IFf skin contact has ogcurred, remove contaninated
e¢lothing and wash skin with scap and water. Flush eyes with watex. If

swallowed and the person is conscious, induce womiting.
SURVEILLANCE AND PREVENTIVE CONSIDERATIOGNS
A GENERAL

In animals at very high concentrations it produces central nervous
system depression. Most repoxted effects of 1,1 —-dichloroethane atre
caused hy i1ts fnarcgotic properties. Tt 1is dmportant that the
physician bhecomes familiar with plant operating econditions in which
exposure to 1,1 -dichloroethane occcurs. Those with skin disease may
not tolexrate the wearing of protective «c¢lothing and those with
ch:ohiq regpi:atory disease may not tolerate the wearing of negative
pressure respiraters.,

B. PREPLACEMENT



HIOSH/0SHA Draft Technical Standard
and Supperting Pocumentation £or 1, 1-DICHLOROETHANE

Reoutine medical histeriass and physical examination =re not required.
Houever, the=gmp10y9z_must screen employees forxr histoxy of <certain
medical conditions (listed below) which might place the employee at
increased risk from 1,1 —-dichlercethane &xposure. only those giving
a positive history of these conditions must be reférred for furthex
nadical examinations,

1. Skin disease -- 1, 1-Dichlexrcethane can cause dermatitis on
prolonged exposure. Persons with preexisting skin disorders
may be more susceptible to the effects of this agent.

2. Liver disease ——- Although 1,1-dig¢hloroethane is not Knouwn as
a liver toxin in humans, the importance of this organ in the
hiotransformation and detoxification eof foreign substances
should be considered before exposing persons with .impaired
livexr f£iunction.

3. Kidney disease —-- Although 1,1-dichloroethane is not known as
a Ridney toxin in humdns, thé impeoertancs of this organ in the
eliminaticen of toxie substances justifies special
consideration in those with impaired renal fuhction:

4. Chronic xespiratéry disease -- In persons with impaized
pulmeonary function, especially-thqse miﬁh obstructive airway
diseases, the breathing of 1,1 -dichloroethane might cause

ewacerbation of symptoms due to its irxitant properties.

C. FPERIODIC EXAMINATIONS
Reutine periodic examirations are not required,_ However, if the
employer becomes aware of an enmployee mith the above listed
coenditions, he mnust refer sueh employee for Ffurther medical

examination.
References

1. Amexican Conference of Governmental Industrial Hygienists: ™1,1~
Dichloreethane (Ethylidene {hloride)," Documentation of the Threshold Limit
Values for Substances in Workroom RAixr (3d ed., 24 printing), Cincinnati,
1974, p. 310.

2. Hygieni¢ Guide Séries: "1, 1-Dichlorecethane (Ethylidene Chloxide).,"
ARmerican Industrial Hygiene Association Journal, 3256?7Tg 1971.

3. Patty, Frank A.: Industrial Hygiene and Toxicolqu, Voi. I -
Toricology (2d ed, revised), Interscience Publishing Company, HNew York,
1963, pp. 1279-1280.
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REFERENCES AND SOURCES
1,1 -~ DICHLOROETHANE

1910.93
4] gompliancee — Open surface tank classification based on
relative evaporation rate of 0.68 hours (from Deoolittle)
{e) Fire and Safety
(13 Electrical - Classification based on "Fire Hazard Classification

of Chemical Vapors Relative to Explosion-proof Electzical Equip-
ment, " H. Carhart et al, National Academy of Sciences, 1973,
report to U. S. Coast Guard, report no. CG-D-92-74, p. 317.

£ Persenal Protective Eguipment, and, (h) Sanitation
Eye: Elkins, "The Chemistry of Industrial Toxicelogy;" Grant, “Toxico-
logy of the Eya”
Skin: KirR-Cthmer, "Encyclopedia of Chemical Technolouy," Brouwning,

"Toxicity and Metabolism of Industrial Solvents;”" ElRins, “The

Chemistry of Industrial Toxicologv;™ Patty, "Industrial Hygiene

and Toxiecology;" Sax, "Dangerous Properties of Industrial

Matexrials" _

Ingestiont Toxie¢ Substances List 1874
COMMENTS
Eve — Classification: 2
Output statement numbers: 10
Excéptions: None

As the literature varies in the comparative toxicity of
ethylidene c¢hloride and ethylene dichloride {(¥rom half
as Toxie to as toxi¢), it is assumeéd to be as toxic; this
is supported by Eikins. Thexrefore, by analogy with
ethylene dichloride, it is expeécted that liguid contact
with the 2ye will cause "immediate discomfort and hvperemia
of the conjunctiva and 5light corneal epithelial distur-
han¢e may result, but the eyes return to normal in a day
‘or two," as outlined by Grant for ethylene dichlorzide.

Skin ~ CGlassification: 2 _ _

Ccutput statement numbers: 2, 7H, 1yi, 21

Exceptions: see helou
Due to the use of 1,1 — dichlorcethdns as a high volatility
solvent (Kizk-Othmexr), it is concluded that it has a drying
effect on the skin and dermatitis may result from repeated
or proleonged contact. Sax lists it as having slightly toxic
properties in acute logal exposures, Browning reports
work which shows that skin absorption takes place. B&s the
literature varies in thé comparative toricity of
ethylidene chloride and ethylene dichloride (from half as
toxie¢ to as toxi¢), it is assumed €6 be as systemically
tories; this assumption is supported by Elkins. By analogy
then, the rabbit LD50 of 2.8 g/kg By skin absorption. eited
hy Patty foxr ethylene dichloride may bhe taken as an
indication of the towicity of ethylidene chloride. Patty
continues "“"when ethylene dichleride is held ¢lose to the
skhin within a c¢uff, guite severe irritation and modszate
edena and necrosis may be obhserved." Patty also states that
repeated ox pxrolonged contact causes dermatitis. The f£lash-
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point of the substance is -8.5 €. Its vapor pressure is

182 mm Hg at 20 ¢.
The effects and properties of this substance as derived

from the above analysis require a special set of output
statéments. Consequently, statement 2 is used to prevent

prolonged or repeated contat¢t which might lead to excessive
skin absorption or irritation. Statement 7b is needed

because the substance is highly flammable. Though it has

heen deduced that the substance might be readily absorbed
thzough the skin, statement 7a, which is more stringent, is not
specified because of the high voelatility of the substance.
Since the substance is highly wolatile. Statement 21 is felt to
sufficient teo minimize the skin absorption hazard, to prevent
contained contacts which c¢an cause severe '

irritation, necresis, ete.; andg to protect against the
flammability hazard normally associated with specification

of this statement. However, in the sanitation part of the
standaxd, a combination of 1% and 16 is felt most appro-—
rriate, aygain bec¢ause of the volatility of the substance.

The statement included zegquires that skin that becomes "wet™

be "immediately" c¢leansed. Statement 20 is deleted hecalse

of high volatility.

Ingestion — Classification: 0
Output statement nuibers: None
Exceptions: Mone
The Toxic Substances List records an oral rat LD50 of
725 mg/kg. Due to its high vapor pressure and relative
evaporation rate (11.6), it seems unlikely that
1,1 = dichloxroethana would pose an ingestion problem

in an industrial situation.
SUBSTANCE TECHNICAL GUIDELINES

The references c¢ited forxr this document includes
National Fire Protection Association, "Fire Protection Guide on
Hazardous Materials," 5th edition, 1973 (NFPA)
Dow Chemical USA, "Dow Products and Sexvices" (Dou)
Rirk-0thmer, "Encyclopedia of Chemical Technolegy,” 2nd edition, Vol. 5,

p. 148 (K~D)
Kirk-Othwer, "Encyclopedia of Chemical Technology.," ist edition, Vel. 12,
. (K—~0—1)
Sources of data items used: _
I. . 1. Synoenyms: NFPA-325M; K-0
2. Formula: K~0O
3. Moleasular weight: ADEL
B. 1. Boiling point: NFPA-325M; Dow; K-O
2. Spec¢ifid gravity: NFPA-325M; Dow
3. Vapor densityr ADL
. Melting point: Dow: K-0
5. Vapor pressurg: K-~0
4. Solubility in uwater: Dow
7. Evaporation xrate: K-0-1
8. Appearance and odoxr: Dow: K-0
iT. A, 1. Flash point: K—-Q
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2. Autoignition temperature: data not available
3. Flammable limits: K-0
4. Extinguishing media: NFPA-325M; ADEL
5. Special fire #ighting procedures: HNFPA-325M
G. Unusual fire and explosion hazards: ADL
B. 1. Conditions contributing to instability: ADL
2. Incompatibilities: K-0
3. Hazardous dacomposition preducts: ¥-0; ADL
4, Special precautions: ADL
ITT. : Steps if released or spilled: NFPA-325M; ADDL
c. Waste disposal method: ADEL
V. Misgellaneous precautions: ADL

USE/EXPOSURE AND GONTROL DOLCUMENT
Sources used in the preparation of this document inciudet
"Documentation of Threshold Limit Values," 1871 (ACGIH)

"i,1 - Dichloxoethane," American Ingdustrial Hygiene Association, Hygienie
Guide Series, Jan. 1971 (Hygienic Guides)

Hamilton, A. and Hardy, H. L., "Industrial Toricology," Publishing Sciences
Group, Ine., 3rd edition, 1978 (Hamilton and Hardy)

Hawley, Geéssner G. "The Condensed Chemical Dictionaxy,” Van Nostrand Reinhold
Co., New York, 1971 (Hawley)

International Labour 0ffice, "Encyclopedia of Occupational Health and
Safety,"™ Geneva, 1972 (ILO)

Kirk, R. E, and Othmex, D.,. "Encyclopedia of Chemical Technology.," Interscience
Publishexs, Division of John Wiley, 2nd edition, 1972 (K-0)

Saxr, N. Ixving, "Dangerous Properties of Industrial Materials," Reinhold
Book Coxzp., HNew YorkK, 1968 (Sax)

Jacobs, M. B., "The Analytical Chemistry of Indusitrial Poisons, Hazmards,
and Solvents," Interscience Publishetrs., Inc., Neu York, 1549 (Jaccbs)

References for Specific UsesExposure

1. K-G0, Hawléy, Hamilton and Hardy
2. K-0, Hawley, Hamilion and Hazrdy
3. Hawley

b, K~0

5. K-0

6.

Hamilton and Haxdy

References. for Specifie Control Methods

Hygieni¢ Guides and Sak were the references used for the Specific Control

Methods in numbers 1 - 6. _

RESPIRATOR TABLE DOCUMENTATION

PERMISSIBLE EXPOSURE: 100 ppm.

WARNING PROPERTIES: Gas sorbkent respiratory eguipment iz pazmitted.

The ATHA Hygienic Guides repoxts that 1,1~dichléroethane has a
distinctive, easily re¢ognizable odor at the TLV.

EYE IRRITATION: 1,1 - Dichloroethane is not Enouwn te be an eye dirritant.

LFL: The lowex flammable limit of 1,1 - dichloroethane is 59,000 ppm.

IDLH: 4000 ppm.

IDLH BASIS: Patty reports that rats survive 8-hour exposures to 4000 ppm
but die at 16,000 ppwn. The c¢oncentration of 16,000 ppm 1,1-
dichloroethane has not been chosen as§ the IDLH, however, since KirK—
Othmer indicates that 1,1-dichlexoethane c¢auses narcosis. Foxr the
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purposes of +this standaxrd, 4000 ppm is assumed to be the IDLH
gencentration,
SUMMARY OF TOXICOLOGY:

Exposures to 1,1 - dichlorosthane can result in central nervous &ystem
depression and in liver injury. Patty reports that rats survive 8 — hour
gxposiures to 4000 ppm., but die at 16,000 ppm. Accdording *to Brouning, Lazarew
detexmined the lethal dose to he 17,500 ppm for mice.

Relatively little has lieen published concexrning the tonicity of
1,1 - dichleoreéethanse. The Documentation of TLV's, houwever, states that
available data indicate that the toxicity of 1,1 -~ dichloroethane is
"no moxre than half that of carbon tetrachloride, chloroform, and
zthylene dichloxride.” Accoxrding to Kirxrk-Othmexr, 1,1 - dichloroethane is
less narcotic than chloroform. The ATHR Hygiénic Guides state that
concentrations of chloxoeform of K100 ppm or less "may cause disorientation
seérious enough to result in f£alls or cother mechanicéal accidents.™ Dizsziness
can be produced in humans by a single 5 to 10 - minute exposture to 1000 ppm
chloroform. '

VAPOR PRESSURE AT 20 C: 182 nm,

SATURATED AILR CONCENTRATION: 240,000 ppm.
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USE/EXPOSURE AND CONTROL DOCUMENT

1,1 - DICHLOROETHANE
Prinecipal Route
of Entry

UsesExposursa
Inhalation of vapor and
skin ée¢ontaé¢t with ligquid
during use in dewaxing

of mineral oils

Inhalation ¢f vapor and
shin ¢ontact with liguid
during use as an extrac-
tant Ffor heat sensitive
substances

Tnhalation of vapor and

skih contact with liguid
during use as a fuhigant

Inhalation of vapor and

skin ¢ontact with liguid

during the manufacture

of vinyl thloride by vapox
phase: ¢ratling of
1, 1-dichleoroethane

Inhalation of vapor and
skin gontact with liguid
during the preparation
of rubber and silic¢one

greases fox high -

vacuum apparatus

Inhalation of vapor ang
skin contact with liguid
in the use as a chemigal
intexmediate:

A,B

4 -~ Inhalation

Currently Used

Contxzol Methods
General dilution ventila-
tion; local exhaust venti—

lation; personal proieo-—

tive egquipment (goggles,
respiratery protective

"devices, impervious gloves
and ¢lothing)

General dilution ventila-—

‘tion; local exhaust venti-.

lation; personal proteg-
tive egquipment {(goggles,
raspiratory protective
deviges, impervious gloves
and clothing)

Geneéral dilution ventila-

tion of work aréa; perschal
protective equipment
(goggles., respiratery pro-

tective devices, impexzvious

gloves and c¢lothing)

Genéral dilution ventila-
tien; lecal exhaust venti-
lation;: personal protec-
tive equipment (goggles,
respiratery protective
devices, impervious gloves
and clothing)

General dilution ventila-

tion; local exhaust venti-

lation; personal protec-

tive eguipnent (goggles,
respiratory protective
devices, impervious gloves
and c¢lothing)

General dilution ventila-—

tion; local exhaust venti-
lation; pexsonal protec-
tive eguipment C(goggles,
respiratory protective
devices, impervious gloves
and clothing?l
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B —-- Skin contact resulting in
localized irrxitation

€C —-- Ingestion

D —— Skin contact resulting in

absorption and subsequent
systemic poisoning



