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The basie texrxt of thig document contains the draft technical standard
approved by the Joint Review Committee of the NIOSH/0SHRZ Standards
Completion Program and the supporting documentation For the substance
1,1,2~TRICHLOROETHAKE. ‘

The SCP draft technical standards are recommendations to the Department of
Labor for its consideration in ruleémaking and have ne legal status until
final xules have been preomulgated by that agenay. This draft standard is
preovided for vour information only.

The References and Sources, Respirator Table Documenitation and UsesExposure
and Contrel 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 standaxd. The classification f£or
each substance and the zegulatory statements were derived following a
decision logic established for the various sections of the standard.
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(a} Definitions, (1) "Pearmissible exposuxe" means exposure of employees
to ajirborne congentrations of 1,1,2-trichlorpgethane not in excess of 10
parts per million {oppk) (15 milligrams per cubic méfter, mgsmil averaged
over an eight-hour work shift (time weighted average), as stated in %
1910.1000, Table Z-1. _

(2) Taction level™ medns one half of the permissible exposure for 1,1,2-
triehlozroethane. '

(b} Exvosure determination and measurement. (1) Each employer who has a
place of employment in which 1,1,2-trichloroethane is released into the
workplace air shall determine if any employee may bhe exposed to airhorne
concentrations of 1,1,2-trichloroethane at or above the action level. The
determination shall be made each time there is a change in prdduction,
processs or control measures which could result in an increase in airborne
congentrations of 1,1,2-trichloroathane. '

(2Y A written recoxd of the determination shall be made and shall contain
at least the followlng information:

(i)} Any information, -observations, or calculation which may indicate
employee exposure to T, 1.2-trichloxocethane;

{ii) Any measurements of 1.1,2-trichloroethane taken;

fiiid Any employee complaints of svmploms which may be attributable to
exposure to 1,1,Z~trichloréoethane; and

{iv) Date of determination, woxX being performed at the time, loecation
within work site, name, and soclilal gecdurity numbexr of each employee
congidéered. _

{3) I£f the employer determines that any emplovee may be exposed to 1,1,2-
trichloroethane at or above the agtion level, the exposure of thé aAmployes
in each work operation who is believed to have the greatest exposure shall
be measured. The exposure wmeasurement shall be =zrepiesentative of the
maximum eight-hour time weéighted average esxposure of the employee.,

(4) TIf +the exposurXe measurement taken pursuant %o paragraph (b)) (3) of
this section reveals employee erposure to 1,1,2~trichloroethane at or above
the action level, the emplover shall:

- (1) TIdentify all employees who may be exposed at or above the action
level; and _ _

{(ii) Measure the exposure of the emplovees so identified.

{5) If an employee exposure measuremant revéesls that an employee is
expoesed to 1,1.2-trichlorocethane at oxr akove ‘the action level, but ‘not

ahova the §Ezm153ible exposure; the exuposure of that empleyee shall be
meéasured at least ev&ry twe months. _ N

(6) If an employee exposure measurement reveals that an employee is
exposed to 1,1, 2-tzichloxroethane above the permissible ewposure, +the

employver shall:

(1) Measure the exposure monthly of the employse so0 exposed; and

(ii¥ Institute control measures as required by paragraph (d) of this
sectioni and

(iii) Individually notidfy, in writing, within five days: evexzy employveea
who is found to be exposed to 1,1:;2-trichloroethane above +the pexmissible
exposura. ‘The employees shall -also be notified of the corxective action
being taken to reduce the exposure to at or below the permissible exposure.

(7) If tuwo consecutive employee exposure measurements taken at least one
week apart reveal that the employes is exposed +o 1,1,2-tric¢hloxoethane
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belew the action level, the employver may terminate measurement for the

employes.

(8) For purposes of this paragraph, emplovee exposure is that which would

ococur if the =zmployee uwere net using a respirator.

(¢) Methods of measuremant. (1) An enployee's exposure shall be obtained
by any combination ¢f long term or short <ern samples which rewpresents the
amployeea's actual exposure averaged over an eight-houxr uwork shift (See

KEppendi® B (iv) of this section’.

(2} The method of mneasuzement shall have an accuracy, to a confidence
level of 95 percent, of not less than that given in Table 1.

Table 1
Concentration Reguired Accuracy
Above permissible exposure * 258%
At or helouwu permissible exposuzre
and shove the action level + 35%
At or below the action level - x 50%
(43 Comnliance. (1) Ke employee shall be exposed to 1,1,2~-

tridhlproethane ahove the permissible exposure as
(a)(1) of This section.

defined in paragraph

2) Emplovee 2XNposures to alrborne concentrations of 1,1.,2-
trichlercethane shall be contrelled to at orxr below the permissible exposure

by engineering and work practice controls:

(i} Engineexring and uork vractice controls shall be instituted to reduce
except to the extent

exposures to at or belou the parhissible eyposure,
that such controls are not technically feasible.

{idd Wherever engineering and uork practice gontrols are not sufficient
exposuzre, they shall
nohetheless BLe used to zreduce exposure to the louest level feasible and
shall be supplemented hy réespiraters in accordance with paragraph (d)(&) of

to reducé auposures te at or below the permissible

this section.

(3) Engineering controls. (1) When mechanical ventilation i#s used to
'conﬁzol exXposure, measuremenits which demonstrate sysiem effectiveness, for
example; air velogity, static pressure, or air volume, shall be made at
least every three months. Measurements of systen effectiveness shall also
bhe made within five days of any change in production,
which might result in an increase in airborne concentrations of 1:1,2-

trichloxroethane.

proc¢ess, or control

(i) In the design of open surface tank ventilation For the purposes of
$ 1910.94(d), operations involving 1,1:2-trichioroethane shall be

¢classified as BA-1 at 70 degrees F.

(y) Compliance with the permissible exposure shall not bhe achieved by

the use of respirators excepi:



S

44

NIOSH/0OSHA Dxaft-Teqhnical Standaxd
and Supporting Documentation Foxr 1,1,2~TRICHLOROCETHANE

i) During the time pariod necessary to install ¢r implement engineering

oxr work practice ¢ontrels; or

(i1i) Tn work situations in which engineering and work practice controls
are technically net feasihle; or
¢iii) To supplewment engineering and work practide controls when such

contrels Fail to reduce airborne concentrations of 1,17,2-trichloroethane to
at or below the permissilble exposure; on

(iv) 'In emergencies.

(59 Where zrespirators are needed and permitted undex this paragraph to

reduce employee gSHposSUIe, the employer shall select and vprovide +the

approépriate respirator frem Table 2 and shdll ensure that the emnnloyese uses
the respirator provided.
TABLE 2 RESPIRATORY PROVECTICON FCGR 1,1,2-TRICHLOROETHANE

Vapoxr Concentration

500 ppm ox less Any suppligéd-air respirxatar with
g full facepiegé&, helmet or hood.
Any self-contained hreathing
apparatus with a full facepiece.

Greater than Self-contained breathing apparatus

500 ppm or erntry with a full facepiege operated in

and sscape from pressure—demand or other positive

unknown pressure moda.

congentrations — = = = = = = = = = = = = = m = s e e e e e e e e — e =

A combination reéspiratoxr whic¢h
includes a Type C supplied-aiz
respirator with a £full facepiece
cperated in pressure~demand or other
pesitive pressure or continuous-£flow
mede and an auxiliary self-contained
breathing apparatus operated in
pressurxe—demand or other positive
pressure mode.

Fire Fighting Self~contained breathing apparatus
with a full facepiece operated in
pressura~démand oxr other positive
Pressure nodes.

Escdape ‘Any gas mask providing protectien
against organic vapors,
Any escape self-contained breathing
apparatus.
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(6 Respirators shall he approved by the Mining Enfordement and Safaty
Administration (formgzly Bureau of Mines) or by the Hatienal Institiute
Cccupational Safety and Health under the provisions of 30 CFR Part 11.

(7% The empleyer shall institute a respiratory protection program in

acd¢ordance with $ 1910.134(h), (d4)

» (e), and (£),

for

(&) Fire and safety. (1) The emplover shall familiarize himself with
the information contained in the Substance Technical Guidelines (Appendix B
of ﬁhis gsection) for 1;1,2-trichloroethane.

£2) For the purpose of compliance with % 1610.309, locations classified

as hazardous loetations due to the
he Class I, Group D.

(3) Foxr the purpose ¢f compliance with $ 1910.157,

presenge of 1,1,2-trichloercethans

is classified as a Class B fire hazard.
(4 For the purpose of compliance with $ 1910.178,

shall

1,1,2-trichlordbethane

locations classified

as hazardous logations due to the presence of 1,71,2~trichloroethane shall
he €Glass I, Group D.

(52 KWhere a fan is located in ductwork and where 1,1.2-trichlorosthane
is present in the ductwoxrk in concentrations greater +than 15,000 ppn

(appreximately 25 percent of the lower flammabie limit),
elament shall be ¢f nensyarking material or the c¢asing &hall consist of,
he lined with, nonsparking nmatexial.

between the fan reotating element and +the fan casing

contactk.

so as  to

the fan zotating

or

There shall be sufficient cvlearande

prevent

(6) Souxces of ignition such as smoking oxr open £lames are prohibited
where ?,1,2~trichloroethane pregsents a fire or explosion hazard.
(73 1. 1,2~Fri¢hleroathane shall be s5tored s0 as noet to come in contact

with strony oxidizers., strong dauvstics.,

and c¢hemiaally active metals.

(£) Persénal protective equipment. (1) Emplevers shall provide and

ensure that employees use impervidus <clothing, gloves;, £face
(gight-inch minimum) and other appropriate protective ¢lothing necessazy
to prevent zrepeated or prolonged sKin contact
trichloreethane. Face shields shall comply with % 1910.132(al)(2), C(a)ful,

(a){5) and (a)(6&].
{2) Employers shall ensure

that c¢lothing wat

to liguid

with liguid

trichloreoethahe 1is placed in <closed containers £oxr sterxrage until

he discarded oxr until the employer

trichloroethane £rom the c¢lothing.

If the clothing is

provides for the xemoval of

to be laund

shields

'1)' 1;'2""

'1.-.1:2_

it

ered

Gan

111:2.""

or

otherwise cleaned to remove the 1,1,2-trichloroethane, the employer shall
inform the person performing the cperation of the hazardous proper

1,1,2~t:ichloroethéﬁe.

ties

of

(3) Employers_'shall ensure that non-impervious clofhing which becomes
gontaminated with liguid 1,1,2-trichlorcethane be removed prompily and
teworn until the 1,%,2—-trichloroethane is remeved f£xom the clothing.

(43 Employers shall provide and ensure that employeas use

not

splash-proodf

safety goggles (cup—cover type dust and splash safety goggles) which comply
1.!._1.-2_'

with % 18106.133 6)(a)(6),

uhere eyve contact

-trichloxoethana may contact the eyes. _ _
{g) $pills and disposal. In the event that ligquid 1,1,2-trichlorocethane
is spilled the empleyer shall immediately provide available wentilation and

-
™

then c¢lean up the spill.

+to liguid

{(h) Sanitation. {1} Ewnployers shall ensuxe that emplovees whese skin

becomes contaminated with liquid

1,1,2-trichlercathane

promptly

wash

or
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shower with soap or mnild detergent and water to zremove any 1,1,2-
trichlorcoethane from the skin. .

(2) Employers shall ensure that employees do not sat 6z smoRe in sEreas
where liguid 1,1,2~-tric¢hlorcethane is handled, processed ox stored.

(3> Empleoyers shall ensure that employees who handle liguid 1,1,2-
trichlerosthane tash their hands thoroughly with secap or mild detergent
and water before eating, smeking ox using toilet facilities.

i) Training and inf Foxmation. (1) Each emplover who has a workplace in
whieh 1,1,2%- trlghloxoethanb is present shall keep a copy of this regulation
with Appendixes A, B and € at the workplace. This material shall he made
readily avallable to affected employées.

2y Fach emplover who has emplovees e€rxposed te 1,1,2—-trichlorcethane
above the action level or employees who may have skin oz eye ocontact with
‘liguid 1,1%1,2-trichloroethane, or employees who work wheére a spill of 1,1,2~
trichlozroethane may oegukx, shall annually= '

(i) Inform affected emplovees of +the information contained in the
Substance Safety Data Sheet Ffor 1,1,2-trichloxroethanes (Appendix & of +£his
sectioni;

tii) Rdvise affected employees as to the signs and symptoms of exposure
to 1,%,2-trichliorosthane.
(iid) Instruct - affected employees +to advise the employexr of the

development of signs and symptoms of exposure to 1,1,2-trichloroethane
which are listed in Appendix A of the saction;

Civl Instruct affeched employees to inform the employer if they develop
any of the nmedical condltlons listed in paragraph (j){(2) of +this section;
and _

{v) Provide traininyg to ensure that emplovess understand the preéautions

of safe use, émergency procdedures, and the correct use of protective
eguilpment relative to 1.1,2-trichloroethane.

(3] Hegdiéal Surxveillance. (1) The employer shall provide medical
procedures as required by this paragraph. All medical procediires shall he

performed hy or under the supsrvision of a physician at neo cost to the
employea. _ _

{(2) The employer shall obtain Ffrom each employee who is exposed, oxr will
be exposed, to liguid 1,1,2-trichloroethane or airborne concentrations of
1,1,2~trichloroethane at or above the action level, without zegaxd to the
use of réespiraters, infermation =zas to uhether such smployes has a History
of any of the following medical conditions:

(i) Kidney disesasé

(i) Liver disease )

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

(i) The employee provides a history of any of the medical conditions
listed in paragzrzaph (3)1{(2} of %this section; or

{ii) The enploveese informs the employer of the development of any of the
medigal conditions listed in paragraph (3)(2) of this section or any of the
signs ox symptoms of exposure to 3,1,2¥trichloroethane which are listed in

wtppandii A which the emplovee suspects are caused by exposure to 1,1,2-

trichlercethane.

(4 The enmployer shall provide to the examining physician the follouing
information:

(i) A& copy of *his regulatioen with Appendixwes A, B and € Foxr 1,1.,%~
trichlorocethane;
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(1i) A description of the affected emplovee's duties as they relate to
his exposure to 1, i,2-trichlorxoethane;

{(iii) A desgripticon of any pexrsonal protective equipment including
respirators reguized to he used;

tiv) The results of any measurements which may indicate the affected
employee’™s exposure:;

(v) The affected employee's antlclpated exposure; and

(v1) Upen reguest of +the physician, any available information #rom

previous medical examinations of the affected employee.

(5) wWhexre a medical examination is reguired by paragraph (j)(3) of this
section, following such examination the émployver =shall obtain a writtsan
opinien from the egamining physician which contforins with paragraph (jI(6)
of this section.

(6361} The physician's writiten opinion shall be a signed statement by the
examining physician specifically stating: (Al Whether the emnloyee has any
detected medical condition whic¢h would place the employee at increased risk
of materisl impairment of the employee's health from exposure to 1,1,2-
trichlorcethane or would dizecily or indirectly aggravate any detected
medical condition;

(B Any Trecommended limitations upon the employvese's exposure to 1,1,2~
trichloroethane indluding limitations upon the use of wpérsonal protective
equipment and zespirators;

{€) That the ewmpleyee has been informed by the physician of any detected
medical conditions which reguire further medical examination or +treatment.

{14} The physician’s written opinion shall not reveal specific medical
Findings ox diagnosas unrelated to exposure to 1,1,2 -trichloroethane.

(1idi) The empleoyer shall provide the emnployeé with a copy of the
physic¢ian's written opinion. ' '

(7)Y HNo employee shall ba exposed to liguid 1,1,2-tzrichlorovethane or
airborne concentrations of 1,1,2Z-trichlozxoethane in such a way as would putk
the employes at increased risk of material impairment of his health £xom

such exposure. This determination may be based on the physician®s written
opindion. _
{83 The emplover shall provide emergsncy and follew up medigal

erxaminations and treatment for any emplovee injured through éxposure to
1, 1e2-tric¢hloxecethane.

(9} If an employee refuses any reguired medical sxamination, the employer
shall inform the employee of the possible herslth c¢onsequences of such
refusal and obtain & signed statement from the employee indicating that the
employee understands the xisk involwved by refusal te be examined.

(10) Mo medical procedure +twhich would be performed pursuant to this
section need be performed if records of a previous such procedurég performed
within the past sig months are acceptable to the examining physician,

t{k) PRecgordkeepina. (1) Exposure determination. {i) The employer shall
keeép an accurate record of all determinations regquired to be made pursuant
to paragraph (B)(1) of this section.

(i) The =zecord shall include the wuwritten determination zeguired in
paragraph (bJ{(2) of this section.

{iii) This zxrecord shall be maintained until replaced by a more recent
record.
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{2 Exposire measurements.. (i} The emploéver shall Keep an accurate

record of all measurements talen to detéermine employee aigpdsure Lo T:1,2-

trichlorcethane.

(ii) This zegoxd shall include:
{A) The date of measurement;
(B) oOperations dnvolving exposure to¢ 1,1:2-trichloroethane which are

being monitered;

(¢} Sampling and analytical methods used and evidence of their accuracy,
including the method, =zesults and date of calibzation of sampling
equipment:;

{21 Number, duration, and réesulis of samples talen; and

(E) Hame, scc¢ial securiity number and exposuie of the employea moniteored.

1iii) This redord shall be maintained until replaced by a moré recent
record but in no event £or less than one year.

{3) HMechanical ventilation. {iY When mechanical ventilation is used as

an engineering contzol, the emplover shall maintain an accurate zxecoxd of
~ the measuremesnits demonstrating the effegtiveness of such ventilation

reguired by paragraph (d)(3} of tThis section.

(ii) This record shall include:

(A) Date of measurement;

(B) Type of meassurement takan;

(.CY Result of measurement.

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

(4y Employee training and informakion. (i) The employer shall keep an

acourate record of all employee <fraining @nd information reguired hy

-pazragrarh {i) of this section.

L]

o
-

{ii) This record shall includé:

{AY Date of traihing:;

(B) Name and social seduxity numbér of employee trained;

(¢} Contant oxr scope of training provided.

(iif) This record shall be maintained until replaced by a more recent

record.

(5} Mediesl surveillance. (i) The employer shall Meep an accurate

reécord of employvee medical surveillance reguixed by paragraph (3) of  this
section.

(ii} The record shall include:
(&) Information concerning medical conditions obtained from the employee

pursuant-to paragraph (3)(2) of this section;

{B) Any. enmployee medical complaints zrelative to exposure to 1,1;2-

trichloroethane;

(¢) A copy of inipzmatiqn provided to the physician pursuant to parsgrarh

(3re4)Cidd; (iidd, (iw), €v), and {(vi) of thiis section.

(D) Physician's written opinion; and
(EY & signed statement of any refusal to be examined.
(iidi) This record shall be mdaintained for the duration of the employment

of the affected emplovée.

{6) Access to records. {i) All records required to be maintained by

this sectien shall be made available upon reguest to authorized
zeprasentatives of the Assistant Secretary of Labor for Occupational Safety
and. Health and the Directoxr of +the National Institute <for Occupaticnal
Safety arnd Health. '
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(ii) Employee exposure determination and expesure measuramnent zecords
regulired to be maintained by this secticn shall be made available %o
employees and former employees and their désignated zepresentatives.

(11i) Employee medical recoxrds reqguired to be maintained by this sedtion
shall be made available upon written regquest to a physician designated by
the employee or former employee.

(1) Emplovee. ohservation_ of measurement. (1) The employver shall give
aﬁfectad employees or their representatives an epportunity to observe any

measurement of employee exposure to 1;71,2-trichlozxocethane whieh is

conducted pursuant to this section.
(2) When observation of measurement of émployee exposure to 1,1,2-
trichloroethané requires entry into an ared where the use of personal

protective devices, including réspirators, is required, the observer shaill

be provided with and required to use such eguipment and comply with all
other applicable safety procedures. '

{3) Without intexrfexrinyg with the measurement, observexzs shall be entitled
to:

(i)Y Receive an explanation of the maasurement progedure.

{ii) Visually observe all steps related +to the measurement of the
alxborne concentrationd of 1,1,2-trxic¢hlorcethane that are being performed at
the place of =xposure; and ;

(iii) Record the zrasults obtained.

NOTE: The information c¢ontained in the following appendixes s advisory
in natu¥xe 4nd 4is not dintended, by itself, +to create any additional
obligations not otherwise imposed ox detract from any existing obligation.
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APPENDIX &

SUBSTANCE SAFETY DATL SHEET
FOR 1,1,2-TRICHLORCETHANE

I. SUBSTANCE IDENTIFICATION
5. Substance: 1,1,2~Trichlercethane
B. Permissible Exrposure: 190 parts ¢£¥ 1,1,2-trichloxcethane per
millien parts of ai¥r (ppm) (45 milligrams of t,1,2-
trichlorocethane per cubic mnmeter of air, wgrscu m) averaged
over an eight-houxr shift.
c. Appearance and Odor: Colorless liquid with a sweet odox,

like c¢hloroform.

II. HERLTH HAZARD DATA

A.

HMays din Which the Chemical Affects Your Body: 1,1,2-
Trichloroethane ecan affedt your bedy if vou dnhale it oxr if
it «comes in contact with your eves or if you swallow it. It
may be absorbed through your skin.

Effects of Overexposure:

1. Shoxrt-Term Exposure: 1,71,2-trichloxoethane may cause
irritation of the eyes and nose, drowsiness,
incoordination, unconsc¢iousness and death. T+ might
also cause liver and Kidney damage.

2. Long—-Term Exposure: Repeated or prolonged exposure to
1,1, 2-trichlorcethane might <¢cause liver or kidney
damage . '

3. Reporting Signs and Symptoms: You should inform your

employer i1if you develop any signs or symptoms angd
suspact that they are caused by euxpoesure to 1,1,2=
trichleroethane,

III. EMERGENCY FIRST AID PROCEDURES

.

Eye Exbosure: Ix 1,1,2-trichlorocethane gets into Vour eyes,
wash the eyes immediately with largdge amounis of water,
lifting the lower and upper lids occasionally. If irritation
persists after washing, get maedical attention. Centact
lenses should not be worn when wozking with this chemical.
Skin Exposure: If 141;2—txichlo;oa%hana gets on your skin,
promptly wash the c¢ontaminated skin wusing =oap or mild
detergent. If 1.1,2-trichloroethane soaks through your
c¢lothing, remové the ciothing promptly and wash. the s¥in
using soap o¥ mild detergent. If irzritation persists afterxr
vashing, get medical attention.

Breathing: If you ‘or any other person hreathes in large
amounts of 1,1,2-trichlorocethane move the exposed person to
fresh air at once. If Dbreathing has stopped,. nerform
axtificial respiration. Kegp the affected person warm and at
rest. Get medic¢al attention as soon as possible.

Swallowing: iWhen 1,1,2-trichloreoethane has been swallowad,
get medical attention imwediately. If medical attention is
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not immediately available, geit the persen to vomit by having
him touch the back of the throat with his £1ngez or. by wyiving
him large amounts f{oire pint or mere) of warm salit water {(two
tablespoons of salt par pint of water). De not nake an

unconscious person vomit..

Regdue s Meve affected person from the hazardous expesure.
If the exposed person has been overcome, notify someone else
and put inte effect the established enexgency rescus

procedures. Do not hetome a casualty yourselsf. Understand

your emergency rescue procedures and Know the locatioens eof
the equipment before ‘the need arises.

IV, RESPIRATORS AND PROTECTIVE CLOTHING
A,

Respirators: Respilrzatexrs are net the bkest way to contrel

axposure Lo T,.1,2-trichlorocethane,. You can only be TYequired

te wear them for routine use if your employer is in the

provess of installing controls oxr vcontrol measures prove

inadeguate. You may be reguired to wear respirators fox non-
routine activities or in emergencies. If zrespirators azxe
Wormn, they must have a Mining Enforcemeént and Safety

Administration (MESA) ox National Institute For Occupational
Safety and Hewlth (NIOSH} approvsl lahel. {Dldey respirators

may have a Buréau of Mines approval label.) TFor effective
protection, <respirators wust £it your face and head snugly.

Respirators should not be loosened ox vremoved in work

situations where there wuse 1is regqguired. If you can smell
1,1,2-trichlorcethane while wearing a respirator., the
respiratoy is not working correctly: go immedistely To fresh
air. IF you ewperience difficulty breathing while wearing a
respirxatoxr, tell yvour employer.

Protective Clothing: You must wear Iimperviocus c¢lothing.
gloves, face shield or other appropriate protective clothing
to prévent =repeated oxr prolonged skin contact with liguid
1,1.2-%trichioroethane. ~ Replace or revalr impexrvious
protective clothing that has developed leaks.

Eye Protection: You must wear splash-proof safety dogules
(cup—cover type dust and splash safety goggles} where 1,17,2-
trichlo¥oethane may contact vour ayes.

V. PRECAUTIONS FOR SAFE USE, HANDLING AND STORAGE

i.

k.

1,1,2-Trichloxoethane wvapors, at elévated temperatures, cah
form explosive miztures with air.

1,1,2-Trichloxoethane must he stored in tightly c¢losed
centainers in a cool, well ventilated area .away <Erxom heat,
sparks, flames, stzrong oxidizers, strxong caustics, and
cliemically active metals.

Sceurces ¢f ignition sugh as smoking and open flames are

prohihited wherever 1,1:;2-txichlorcethane is handled, used or

stored in a manner that could ¢reate & potential Fire or

explosion hazard. _
Tou must prempitly zremove any non-impervious ¢lothing that

hecomes contaminated with liguid 1{,1,2-trichlozxoethane and

this ¢lothing must not be reworn until ftHe 1,1,2-
trichlércethane 1s remhoved from the clothing.
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It vour skin becomegs vcontaminated with liguid 1,1,2-
trichloreethane, you must prbmgtly wash or shower with soap
or mild detergent and water to zemove the 1,1,2-

trichloroethane £rom your skin,

You must ncot eat or smoke in  areas where liguid 1,1,2-
trichloxrocethane is_handled,.pxoqessed or stored.

I£ you handle Iiquid 1,1;2-trichlorocethans, you must wash
youxr hands thoreughly with soap cr mild detergent and water
before eating, smoking ox using toilet facilities,

Fire éwtinguishers, where provided., must be readily available
and vou should know wherXe they are and how to coperate Tthem.
Esk your supervisor where 1,71,2-trichloroethane is used in
your work area and fox any additional plant safety and health
rules.

TO IHFORMATION

Each vyear vour enmployer 1is reguizred to inform you of the
information containéd in this Substance Safety Data Sheet Ffor
1,1,2~%trichloroethane. In &ddition, your employer must
instrue¢t you in the safe wuse of 1,1,2-trichloroethane,
emergency procedures, and <the correct use of protective
cquipnment. _

Your employer is required to detexmine whethexr you are being
gxposed to 151,2—t:idhlo;qefhane. You or veour representative
Wave +the right te ohserve eliplovee eiposiure measurements and
to reécord the results obhtained. IEf your emplover détermines
that vyou are being overerposed, he is required to inform you
of the exposure and of the actions which aré being taken *to
reduce yoUur eXposure.

Tour employer is reguired to leep records of exposure

determinations,  exposure measurements, and madical
suxrvelillance, Your enployer is required to make records of
euposure determinations and youzxr exHpOosUEe measuremants

available to vyou ox your representative upon youxr xeguest.
Your employer is reguired 16 release your meédical records to
vour physician upon vour uritten request.
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EPPENDIX B

SUBSTANCE TECHMNICAL GUIDELINES
FOR 1,1,2~-TRICHLOROETHANE

I. PHYSTCAL AND CHEMICAL DAT:A

k. Substance Identification
1. Synonyms: Vinyl trichloride; beta-trichloroethane
2. Formula: CHCl2cH2Cl
3. Moleculaxr wueighft: 133,84

B. Physicgal Data
1. ‘Bodling point (760 mm Hg): 113 ¢ (236 F)
2. Spaéifice gravity (water = 1): 17.u43
3. Vapor densdity {(air = 1 at beiling point of

1,1,2-trichloroethane): 4,55

4. Melting peint: =37 ¢ (~34 F)
5 Vapor pressure at 20 € (68 F): 18.8 mm Hg
6. 8olubility in water, % by weight at 20 C (68 F): 0.45
7. Evaporation rate (butyl acetate = 1): data not available
g, Appearance and odér: Colorless liguid with a sweet

odor, like c¢hloroform
IT. FIRE, EXPLOSION AND REACTIVITY HAZARD DATA

A, Fire

1. Plash point: none in norxmal test method.

2. Autoignition tewmperature: data not available

3. Flammable liwits in air, % by-volume= Lowear: 6.0;
Uppex: 15.85 {high energy ignition source réquirsdl

i, Extinguishing media: Foam, c¢arbon dioxide, dry chemical

5. Spegial fire-fighting progcedures: ‘Do not use a solid
stream of water since a stream will scatter and spread
the firxe,. Use watex spray teo ¢ool containers exvosed to
a fire.

&. Unusual fire and explosion  hazards: 15 1,2-
Trichlorcethane vapors, at elevated temperatures, can
form explogive mintures with air. &1Ll ignition sources

must be controlled whezre 1,1.2-trichloroeethane is used,
hahdled oxr stered din a manner that could create a
potential fire or explosion hagard.

7. Above 15,000 ppm, -one-fourth of <the lowsr flammable
limit, is one situation in which 1,1,2-trichloroethanes
is considerxed +to he a potential £ire and éxplosion
hazard.

8. For purpeses of complying with 2% CFR 1910.309, the
classification of hazardous locations as described in
Article 500 of the National Electrical Code for 1,1,2-
trichloroethane shall be Class I Group D,

B. Reactivity
1. Conditions contributing to instability: Heat.
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SPILL.,
A.

2. Inc¢ompatibilities: Contact with strong oxidizers.,
strong caustics, and chemically active metals such =88
aluminum and nagnesium powders, sodium ox potassium may
cause fires and expleosions. '

3. Hagardous decomwpoesition products: Toxic gases and
vapors {such ag hydrogen chloride, phosgene and carbon
monoxide) may be zreleased in a fire involving 1.,1;2-
trichleorocethanse, _

i, Spegecial precautions: Liguid 1,1,2-trichlorcethane will
attack some forms of plastics, rubber and coatings.

LEAK, AND DISPOQSAL PROCEDURES '

¥f T1,1,2-trichlorcethane is spilled or leaked, the following

steps should be taken:

1. Remove all ignition sources.
2. Ventilate area of spill oxr leak,
3. Collec¢t Feoxr reelamation o¢r abserb in vermiculite, dry

sand, earth or a similar mateéexdial.

Parsons not wearing protective equipment should be restricted
from arems of spilis or leaks until <¢leanup has beén
completed.

Waste disposal methods: 1,1:2-Trichloxoethane may be
disposed of hy absorhing in vermiculite, dry sand, earth ox a
similar material and dispesing in a segurad sanitary
land£ill.

MONITORING AND MEASUREMENT PROCEDURES

A.

Exposure 2bove the Action Level: HMeasurements taken for the
purbose ot determining employes exposure under +this sectiom
are best taken such that the average 8S~hour exposure may be
determined from a single eight—hour sample or two (2) U-hour
samplas. Several shoxt time interval samples (up to 30
minutes? may also he used to determine the average exposure
lavel. Air samples should be taken 1in the emploves's
breathing sone (air that would most nearly =xepresent that
inhalad by the enployege). Sampling and analyses may be
performed by instruménts sudh as detector tiuhes certified by
NIOSH undex 42 CFR paxt 8#4. Portable direct-reading
instruments, dosimeters, or gas and vapor adsorpiion tubes
with subseguent chemical analyses. The_meﬁhod_gﬁ measuremant
must determine the concentration of 1,1,2-tzichlozoethane to
plus or minus 35%. _

E¥posdre Above the Pérmissible Exposure: The fmonitoring and
measurements under this s=action should be essentially the
same as described undeér paragrabh (IVI(R). Laboratories
parforming chemical analyses should ha accredited in
Industrial Hygiene Chemistry by the Awerican TIndustrial
Hygiene Assaciation. The method of measuremant must

detexrmine the concentration of 1,1,2-trichlorxcethane to plus

or minus 25%.

Mathods: Methods méeting the above acocuracy reguiremants are
available from HIOQOSH.
gualified Persons: Since wmany of the duties relating to

employese protection are dependent on the results of
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monitoring and méessuring procedures, emplovers shpould assure
that the avaluation_of 2mployee exposures is performed by  a
competent industrial hygienist or othexr techniceally gualified

POALEON .
MISCELLANEQUS FPRECAUTIONS
A, Stoxre 1,1,2-trichloroethane in tightly c¢losed containers in a
cool, uwell~ventilated area.
B. High exposures to 1,1,2-tri¢hloxoethane «<an oceur when
' transferring the liguid from one container ito another.
C. Emplovers should advise employees of all areas and operations

whers auwposure to 1,1,2~txi¢hlorcethane could occur.
COMMON OQPERATIONS
Common operations in which exposure to 1,1.,2-trichlorcethane is
Likely to: oceur are: during its production and its use as an
intermediate in a commercial synthesis of vinylidene chloride.
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APPENDIX € ~ MEDICAL SURVEILLANCE GUIDELINES

‘ROUTE OF ENTERY

Inhalation; skin absoxrption.

TOXICOLOGY
1,1,2-Trichloreethane vapor iz a bpotent narcotic. Injury to lungs,
liver, and Kidneys has been obsarved in animals. The lethal
concentration for rats iwas 2000 ppin for 4 hours. Concentrations
resultiing in narcosis also caused ixzritation of the nose and eves. Mice
treated by dintraperitomneal injegtion with anesthetic doses showed

moﬂarate hepatic dysfunction and renal dysfunction; at autopsy, there was

gentrolobular mnecrosis of the liver, and tubular necrosis of the kidney.

IT

Iv.

Vi,

No human cases of intoxication or systemic effects dFrom industrial
exposure have bheaen reported.

T. SIGNS AND SYMPTOMS

May cause nose and eye irritation, and central nervous system
depression.

SPECYAL TESTS

Nonea in comhmon uUsage.

TREATHMENT
Remove £from axposure. Flush eves with water and wash skin with scap and
water. If swallewed and the person is conscious, induce vomiting. Give
artificial resuscitation i1if indicated. Recovery is usually rapid and
domblete.

SUBVEILLANCE AND PREVEHTIVE CONSIDERATIONS
R. GENERAL

In animals, 1,1,2-trichloroethane causes livyer and Ridney

dysfunction. Alcohol intake might increase susceptibility. Skin

ahsorption is Enown To vocuzx. It is important that the physician
hecome familiar with plant operdating ceonditions in which exposure o
1,1,2 ~trichloroethane occuxs. Théese with skin disease may not
tolerate the wearing of protective clothing and those with chronic
respiratoxy disease may not tolexate the wearing of negative
pressure respiratoxrs.

B. PREPLACEMENT

Routine medi¢al histories anfl physical eéxamination are not reqgquiregd.
However, the employer nust screen employees for history of certain
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medigal ¢tonditions (listed below) which mignt placé tha employee at
dhcreased riskK £r¥om 1,1,2-ftrichlorcethane exposure. only those
giving a positive history of these conditions must be refexred fox
furthet medical examinations.

1. Liver disease -— 1,1,2-Trichlorocethane causes livex damage in
animals and Justifies consideration before exposing persons
uwith iwmpaired liver function.

2. Kidney disease -— T1,1,2-Trichlorcethane causes Xidney danage
in  animals and Jjustifies specigl cénsideration before
eXposing persons with impaired renal function.

c. PERIODIC EXAMINATIONS

Routine yperiodie examinations axe not requixed._ Houwaver, if the
employver becomes aware of an employee with +the above listed
cenditions, e must zrefer such emplovee for ZfTurther medical
examingtion. '

References
1. American Conference of Governmental Industrial Hygienists: ™"1,1,2-
Trichlorcethane," Documentation of the Threshold Limit Values for

Substances 4in WerxrRroom Airxr (3d ed., 2d-pxin£ing), Cimcinnati, 1974, p. 263.

2. Patty, Frank &.: Industrial Hygiene and Toxicology{ Yol. II -
Toxicology (24 ed. revised), Interscience Publishing Company, Heuw Yoxk,
1963, pp. 1288-1291.

3. Browninyg., Ethel: Toxicity and Metabolism of Industrial Bolvents,
Elsevier Publishing Company, Emsterdam, 1965, pp. 258-260.

4. Klaassen, C. B. and 6G. L. Plaa:? "Relative Effects of Various
Chlorinated Hydrocarbons on Liver and Kidney Function on Mice," Toxicdolaogy
and Applied Pharmacology, 9:139-151, 1986.
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REFERENCES dHD S0URCES
1,1,2-TRICHLCRQETHANE
1916.93
Compliance - Open surface tank c¢lassification based on

relative evaporation rate of 2.5 hours {(from Doolittle)

{e)
£1)

(£
Eyet
Skin:

Fire and Safaty _
Electrical — Classification based on "Fixe Hamard Classification
of Chemical Vapors Relative to Explosion-proof Electrical Eguip-
ment,” H. Carhart et al, Hational Academy of Sciences, 1973,
report to Y. 5. Ccast Guard., report no. CG-D-92-74, p. 20
{anilogy to 1,1,1-trichlorosthanel
Personal Protective Egquipmént, and, (h) Sanditation
Union Carbide, "Toxicology Study for 1,1,2~Trichlorovethane™
Union Carbide, “"Toxicology Study foxr 1,1,2-Trichlorocethane;"
"Documentation of the Thresheld Limit Values," Imerican Conference
cf Governmental Industrial Hygienists; International Laboux
office, "Encyclopsdia o0f Ocdc. Safety and Health"

Ingestion® Union Carbide, "Toxicology Study for 1,1,2-Trichloroethane;"

HTOSH Toxic Substances List 1973; "Documentation of the Threshold
Limit Values,™ American Conference of Government Industrial
Hygienists

COMMENTS

Eyves — Classification: 2 _

Output statement numhers: 10

Exceptions: None
According to Union Carhide, "f£looding the rahbit eyve with
an excess oFf the chemical caiused a reaction no more sevére
than moderate inflammation." A ¢lassification of 2 is
clearly justified.

Skin - Classificakion: P4

Output statement numbers: 2, 7b, 17y, 171, 20a
Exceptions: None
Uniion Carbide reports an LD50 for skin absorption in rabbits
3.73 mi/kg, where the dontact lasted 24 hours and was
covered. The report continues "defatting dermatitis may
appear after repesated dontact.™ It is also noted that
"the undiluted chemieal vaused redness eof short duration
on the tender skin of the rahhit belly."™ The Documentation
of TLV states that,.by inhalaticen. oral and suhcutaneous
administxation,_it-is more potent than chloxoform. 2lso
noted dis that it is absorbéd through inta¢t skin. TLO
reports, referring to inhalation, that "the toxicclogical
response from chronic exposure would be gualitatively and
quantitatively comparable to carbon tetrachloride." fThe
substance does not have a flashpoint. Iits vapor pressuze
at 20 € is about 19 mm Hg. The primary hazard of
skin contact would appear to be absorption through the
intact skin. By analogy to carbon teétrachloride and chloro-
form for effects by skin abscxrption, a classification of
2 is concluded to be sufficient. The low vapor pressuxe
and towicity of the substance by inhalation and skin contact
indicate a need for statement 7h. Statément 7a is felt to

oF
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he unnecessarily stringent in this case.

ITnogestion — Classification:
output statement nunbers: 19, 20a
Eucdeptions: Mone

En oral LD50 for xyats of 1.14% gskg is reported by Union
Carbide. An oral nat LD50 of 580 mg/kKg is listed in
the Toxzic Substancas List. The ACGIH lists 0.75 gskg

as lethal to doys by mouth. The report continues, "fatty
degeneration of the liver was observed in dogs dying two
oxr meore davs following administration.Y Mo reports of

chronic feeding studies could be locatad in the literature.
By analogy to the effects of chloxeform and carbon
tetrachloxide, it is concluded that therxe is hlgh probability
that chronic ingestion of small guantities can at least
cause liver and kidney damage and that a classification
of 1} is appropriate.
SUBSLRHCE TECHHICRL GUIDELIHES
The references cited For this document include:
National Fire Protectien Association, "Fire Protection Guide on
Hazaxdous Materials.™ 5th editien, 1972 (NFPRJ
Dow Chemical Co., Material Safety Data Shkeet (Douw)
Kirk-0thmer, "Encyclopedla of Cnemwcal Technology.,” 2nd edition.
Vol. &, p. 157 (K- 0)
Securces of data items used:
I. 1. Synonyng: NFPA-49; Dow
Formulat HFPA-U9; Douw
Molecular weight: ADL
Boiling point: NFPFA-49; Douw
Specific gravity: Dowu
Vapor density: Dowm
Melting peodint: EK-~0
Vapor pressure: Dow
Solubility in water: Dow
- Evaporation rate: (data not available
Appearance and odor: NFPA-49; Douw
1. Flash point: NFPA-49: Dow
Autcéignition temperature: data nhot available
Flammable limits: Dow
Extinguishing media+r Dow
Special fire £ighting procedures: NFPA-49; Dow
Unusual £ire and explosion hazards: ADL
Conditions contributing to instability: ADL
Incompatibilities: Dow; ADL
Hazardous decomposition products: HNFPA~U49; Dowu
Spe¢ial precautions: ADL
) Steps 1if released or spilled: Dow; ADL
- C. Navte disposal methoed: Dow
v. Mlscellaneous precautions: HNFPA-49
VI, Common oparations: K-0
USE/7EXPOSURE AND CONTROL DOCUMENT
References used in the preparation of this documént include:
International Labor Organimation, "Encyclopedia of Occupational Health,"

IT.

uf:oqwﬁacxm.HUJN;wca4}»p1;¢ob;qmub>@
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Geneva, 1972 (ILO)

Kirk, R. and Othmer, D., "Encveclopeédia of Chemical Technology,"™ Inter-
s¢ience Publishkers, Division of John KWiley, 15t edition, 19854
{Chem Tech) ,

Stanford Research Institute, "Chemical Economics Handbook," Menio Park.;
California (SRI) _

"1,1,2-Trichloroethane," Material Safety Data Sheet, The Dow Chemical
Company, Midland, Michigan, January 1%, 1972 {Dow)

References fogr Specific Use/EXposure

1. ADL estimate

Z. IL0, Chem Tach, SRI

References for Specific Control Metheds

Dow wmas the reference used f£or the Specific Control Methods
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RESFIRATOR TABLE DOCUMENTATION
Substance: 1,7,2-Trichlorocethansa
b. 0. L. Standard: 10 ppm
WARNING PROPERTIES:

Odor Threshold: although 1,1,2-trichloreethane is Xnown %o have a
sweet, chloroform-lilke odor, no guantitative data are available
concerning the odox threshold of this substance.

Eve Irritation Level: Grant reports that high concentrations of the
vapors of- 1,1,2-trichlcocroethane are irritating to the syes.

The concentrations at which this irxritation ¢ccurs are
not stated.

Othet Information: Grant zeépoxrts that high condentrations of the vapors

' of 1;1,2-trichloroethane are irritating to the respiratory
tract, but no guantitative information is given.

Evaluation of Waxning Preperties: Since no gquantitative information is
available relating the warning properties to air concentrations
of 1,1,2-trichlorocethans, this substance hag heen treated ag a
material with poor wazrning properties. Gas serbhent respiratory
equipment is not permitted.

IBLH* 500 ppn

Basis for IDLH Value: This IDLH is based upon the report of Unmion Carhide

Coxrpoxatien that a 4-hour exposure to 500 ppm 1,1,2-trichlorcethans
killed 1 out of 6 animals.

Other Toxicological Information: ' Patty reports that the principal
physiclogical effect of an acute exposure to 1. 1,2—-trxichloroeéthane
is CNS% depression, In additien, lung, liver and kKidney damage
may ocCcur. ‘

Patty states that one investigator determined “"an acute
lethal concentration LC50 for rats to ke 2000 ppm from a
4-hour exposuxe followed by a 14-day obsexvation pexioed."
The Union Carbide CGorporation reports that a L~hour axposure
to 500 ppn 1,1;2-trichloroethane killed 1 out of 6 animals, and
an 8-hour exposure to the same doncentration Rilled ¥ out
of 6 dnimals. Zn 8-~hour euposure to 2000 ppm Killed all of the
animals which had heen exposed.
The Documentation of TLV's states that 1,1,2-tricklorcethane
is more narcotic than ¢hloxoform. A 2-hour exrposure to 13,600
ppr can produce "“deep naxcosis and death." According to the
Documentation, "death occurs from respiratory arrest.m
LFL: 60,000 ppm
VAPOR PRESSURE: 18.8 mm Hg at 20 deg. L.
_ 25 nm Hg at 25 deg. .
SATURATED CONCENTRATION AT* 20 deg. C.3: approximately 24,700 ppm
25 deg. C.: approximately 32,900 ppn
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USE/EXPOSURE AKD LCOHTROL POCUMENT
1+ 1, 2-TRICHLOROETHENE

Prineipal Route
Use/Exposure of Entzy
Inhalation of vapecr and B.,D
skin contact with liquid
and vapocr during synthe-
sis and handling of
substance

Inhalation of vapor and BE,D
skin sontact with liquid

and vapor during organiec

synthesis (primarily in

production of vinyli-

dene chloridel

Currently Used
Contrel Methods
feneral dilution ventila-
tion; personal protective
equipment including self -

contained breathing
aprparatus or Zace mask
with organié¢ canister,
safety glasses or gas -
tight goggles

Genexral dilution ventila-
tion; personal protective
eguipment including self -
contained breathing
apparatus of face mask
with organic ¢anister,
safety glasses or gas «
tight goggles

R -~ Inhalation
B —-— Skin and eye contact
resulting in
localized irritation
¢ —-— Ingestion
D «~ Skin contact resulting in
ahsorption and subsequent
systemic¢ polisoning
Note: 1,1,2-Trichloxoethane was used quite extensively in the

synthaegis of vinylidene chloride hut

the less toxic 1,1,1-trichlorocethane.

has been replaced by
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