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The Dbasic +text of this document contains the draft technical standard
approved by the Joint Review Committee of the NIOSH/0SHA Standards
Completion Program and the supporting documentation for the substance
1,1,2,2-TETRACHLOROETHANE.

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

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

(1) "Pernissible exposure” means inhalation of 1,1,2.2-tetrachlercéethane
in concentrations not in ewncess of 5 parts per million {ppm) (35 milligrans
per cubic meter, mg/m3d averagefd over &n aight-hour work shift (time
weighted average), as stated in $ 1910.1000, Table Z~1.

(2) "Aiction level”™ mesns one half of thea permissible exposure for
1,1,2,.2-tetxrachloroethans.

th) Exposuxe determination and measurement.

(1) Each employer who has a place of employment in which 1.1,2,2-
tetrachloroethane is released into the workplace air sha1l determine if any
employee may be exposed to airborne concentrations of 1,1,2,2-
tetrachloxroethane at or above the action level. The determination shall ba
made each time thexre is a change in production, process, or¥ conkrol
measuréess which could result in an dncrease in airborne concentrations of
1,1,2,2-tetrachloroathane.

(2) A written record of the determlnatlon shall be made and shall contain
at leasit the follduwing information:

(i} Any information, Qbservatlons) or caleculations which may indicate
employee exposure to 1,1,2,2-tetrachloroethane;

(ii) Any measurements of 1,1,2,2~tetrachloroathane taken;

(iii) Any enployee c¢omplaints of symptoms which tiay be attributable to
exposure to 1,1,2,2-~tetrachlorcathane; and

(iv) Date of déetermination., work being performed at the time, location
within woxk site, name, and social security number of each employes
considered.

(3) T:# the employer determines +that any emplovee may be exposed to
1:1,2:2~tetrachloroethane at or ahove the action lsvel, the exposure of the
employee in each work operation who is believad to have +the greatest
exposure shall be measured. The exXposure heasurement shall be
representative of the nmaximum eight-hour time weighted average exposure of
the employee. _ '

(4 If the exposure measuremént taken pursuant to paragraph (h) (3) of
this section rxeveals employee exposure to 1,7,2%;%~tetrachlorcethane at or
above the adtion level; the employer shalls _

(i)Y TIdentify all employees who may be exposed at or above +the action
level; and

(i1) Measure the exposure of the emplovees so identified.

: (5) If an employee eXxposure wméasurement reveals that an eiployee is
éxposed to 1,1,2,2-tetzrachlozoathane at ¢t above the anction level, hut not
above the permissible exposure, the exposuzre of that employee shall bhe
measured at least svery two moniths.

{6)Y If an erployee exposure measurement reveals that an employvee is
exposed to 1,1,2,2~ tetrachloxoethane above the permissible exposure, the
emplover shall:

{1i) Measure the sexposure monthly of the employpee so expoesed; and

(ii) Institute ¢control measures as required by paragzraph (D) of this

—gaectlion; and

{iii) TIndividually notify, in writing, within five davs, every employee
whe is found %o be exposed to 1,1,2,2~%tetrachlorosthane above the
permissible exposuUre. The ewmployee shall also be notified of the
corrective aetion being taken t¢ reduce the exposzure (o at o¢r below the
permissible exposure.
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t7) If tuwo consecutiva employee exposure measursments talken at least ene
weel apart reveal that the employee is exposed to 1,1,2,2~tetrachloroethane
below the action ‘lavel, the enmnployer may terminate measuremant for the
emploveea. _

{8) Foxr purposes of this paragraph, employee¢ exposure is that which would
occur if the employee were not uUsing a respizrator.

(e} Metheds of measuremant.

€1} &n enployea's exposure shall he obtained by any combination of long
term or shoxrt term samples which zepresents the employee's actual exposure
averaged over an elght-hour woxk shift {8ee Appendix B (iv) of this
sectiony.

(2) The methed o©Ff measurement shall have an acouracy, to a confidence
level of 95%, of mot less than that given in Table 1.

Tabhle 1
Concentration Required Accuracy
Above permissihle exposure * 25%
At or below permissible éxbosure
and akove the action level + 35%
At oxr below the aciion.leuel + 509
(d) Compliancs, (13 Ho enmplovee shall he exnposed to 1,1,2:2-

tetxachloroethane above the permissible exposure as defined in ‘paragraph
(a){(1) of this section. '

(2 Emnployvee eHpOsSUres to airborne concentrations of 1,1.2,2-
tetrachloroethane shall be contxolled o at oz below the permissible
erposure by engineering and work pradtice controls:

(1) <Engineering and work practice contzrols shall be instituted to reduce

exposures to at or below the permissible exposuze, excepf to the extent
that such controls are mnot technically feasible.
(ii} Wheraver engineering and worK practiee controls are not sufficient

to reduce exposuxes to at or below the perxmissible exposure, they shall
nonetheless be wused +to reduce expeosure to the lowest level feasible and
$hall be supplewmented by respiratoers in accordance with paragraph (dX(4) of
this section.

(3} Engineering controls. (i) When mechanical ventilation is usad to
contrel exposure, measurements which demonstrate system efféctiveness, fox
exanple, air velocity, static pressure, o¥ air veolune, shall he made at
least every three months. Msasuremenis of system effedtiveness shall also

~be made within five days of any change in production, process, or control
whieh might result in an increase in airborne concentrations of 1,1,2,2-
tetrachlorcathane.

(ii)d In the design of open surface tank ventilation for the purposes of
s 191D.94¢ay, cperations involving 1,1,2,2-tetrachloreethane shall be
classified as i-2 at 70 degrees F. ’

—
-
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a4y Compliance with +the permissible BXDOSUYE shall not he achieved by
the use of respirators except: _

ti) Duxing the time pexiod necessary to install or implement enginearing
or work pxactice controls: or

{31i) In work situations in which engineering and work practice controls
are technically not feasible; oz

tiid ) To supplement engineering and work practice contiols when such
sontrols fall to reduce airborne concentrations oF 1+1:2,2-

tetrachloroethane to at or balow the permissible exposure; or

{iv) For coperations which reguire entry into tanks or closed vessels; or

(v) In emergencies.

5 Where zrespiratoxs are needed and pezmitted under this paragraph to
reduce employee exposure, the enmnployer shall seléct and provide the
appropriate respiratoxr from Table 2 and shall ensurs that the employee uses

- the respizator provided.

TABL? 2 RESPIRATORY PROTECTION FOR 1,1,2:;2 ~ TETRKCHLOROETH@HE

CONDITION PERMISSIBLE RESPIRRTORY PROTECTIOH
Vapor Concentration
50 ppm or less R cﬁemiCal dartrxidge respirxator isith
an ecrganic vapor cartridgels).
;n; ;éii:c;n;a;n;dhb;e;t;i;gqa;p;z;f;st S
150 ppm or less & chemical cartridge respirater with

a full facepiece and oxrganic vapor
cartridee(sl.

A gas mask with a chin-style or a
front- or back-mounted organic vapoxr
canister.

Any supplied-~air respirator with =a

full facepiece, helmet or hdod.

R Type C supplied-air respirator with a _
half-facepiece operated in pressure-demand
or other positive pressure or continuocus-—
flow mode.

Any self-¢ontained breathing apparatus

with a £full facepiece.
Greater than Self~conhtained hreathing apparatus with
150 ppm or entry a full facepiece operated in pressure
and escape from demand or other positive pressuzxe mode.
uninown concen-— S e T T B R
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txations A combination respirator which includes
a Type C supplied-air respirator uith
a full favepiece operated in pressure -
demand or other positive preskure or
continuous~£flew mode and an auxiliary
Self-contained breathing apparatus
operated in pressure-—-demand
or other positive pressutre mode.
Fire Fighting Self-~contained bhreathing apparatus with
a full facepiece operated in gressure -—
demand or other positive pressure mode.
Escape Any gas mask providing protection
against organice vapors.
Any escape self-contained breathing
apparatus.
{6) Resplxaiors shall be app?oved by the Mining Enfordement and Safety
Administration (formerly Bureau of Mines) ox by the National Institute for
Occupdtional Safety and Health undexr the provisions of 30 CFR Part 17.

£7) The employser sHall institute a respiratory protection program in
accordance with $ 1910.134(b), (4}, (), and (£).
(a) Fire _and safetyv. (13 The employer shall familiarize himself with

the information contained in the Substance Technieal Guidelines (Appendix B
of this section) foxr 1,1,2,2-tetrachloroethane.

] 1,1,2,2~Tetrachloroethane shall be stored so as not to come in
contact with chemically active metals.
(£ Personal wrotsctive eguipnment. (1) Employers shall provide and

ensuxe that enployees ise impervious ¢lothing, gloves, fFface shields (eight~
inch minimum) and othexr appropriata protective clothing nezcessary to

prevent any Possibility of skin contact with Liquid 1,1,2,2~
tetrachleorxcethane. Face shields shall comply with $ 1910, 133a){2),
(2)(W), (a)(5), and (a)(6).

(2¥ Employvers shall ensure that c¢lothing ¢ontaminated with liguid

1,1,2,2-tetrachloroethane is placed in ¢losed containers for sitorage until
it ecan be discarded ox until the employer provides for the removal of
1,1,2,2~tetrachloroethana from the wlothing. TI£ the .e¢lothing is to be
laundered or otherwise c¢leaned to remove the 1,1,2,2-tetrachloroethane, the
employex shall inform the person performing the operation of the hazardous
properties of 1,1,2,2~tetrachloxcathane.

3y Where axposure of an emplovee's hgdy to liquid 1,1,2,%-
tetrachlorosthane may occu¥, emplovers shall provide facilities for guick
dzenching of the bhody within the immediate work area for amergency use.

] Enployers shall énsure that non—impervious clething which hecones
contaminated with liquid 1,9,2,2-tetrachlorcethane be removed <dimmediately
and not reuorn until the 1,1.2,2-tetrachlorcethane is removed from the
clothing.

£5) Employers shall provide and ensure that employees use splash-proosf

safety goggles {cup-cover type dust and splash safety goggles) which comply
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with $ 1910.133(a){(2)-({&}(6) uwhere theze is any possihility of ligquid
1:132,2-tetrachlorcethane ccntactlng the EVES.

€6} Where there i1is any pessibility +that an employee's eyes may be
exposed to liguid 1,1,2,2-tetrachlorcethane, emplovers shall previde an
eye~wash fountain within the immediate worlk area for emergency use.

(gi Spills and disnosal. In the event <that ligquid 1,1,2,2-
tetrachloxoethane is spilled +the empléyver shall immediately rrovide
avallable ventilation and theh ¢lean up the spill.

{h) Sanpitation. (1} Emplovers shall ensuxre that enployees whose skin
becomes contaminated with liguid 1,%,2,2~tetrachloroethane immediately
wash or showsr with soap or mild detergent and water to xemove any
1,1,2,2-tetrachlorvethane from the skin.

(2) Employers shall ensure that emp7oyees do not eat or smoKe in Areas

where liguid 1,1,2;2—tetrachloxoethane is handled, Processed or storad.
(3} Employvexs shall ensure that employvees who handle Iligquid 1,1,2,2-

tetrachleoroethane wash their hands thoroughly with soap or mild detexgent
and water bhefore eating, smoking or using toilet facilities.

(i) Training and information. (1) Each employer who has a workplace in
which 1,1,2,2-tetrachloroethans is present shall keep =a <copy of +this
regulation with Appendixes &, B and C at the workplace. This material

shall he made readily available to affected employees,

{2) Fach employexr who has enployees exposed to 1,1.,2,2-tetrachlorocethane
above the action level or enployveas who may have skin or eyve contact uwith
ligquid 1,1,2,2-tetrachlorvethans, ox employees who woxrk where an a¢cidental
spill eof 1,1,2,2-tetrachilorcethane may occur, shall annually _

(i) Inform affected enmployees of +the information c¢ontained in the
Substance Safety Data Sheet foxr 1,1,2,2~tetrachloroethane (Appendix & of
this section);

(il LAdvise affected employees as to the signs and symptoms of exposure
te 1,7.2,2-tetrachloroethane,
(ididi) Instruet affscted employees +to advise +the employexr of the

developnant of signs and synptoms of exposure €o. 1,1,2,2- tetrachloroathane

which are listed in Apbendix A of the section; and

(iv) Provide training to ensure that employees understand the
praecautions of safe use, emergenty procedures, and the vcorrect use o¢f
Pxotectlve eguipment relative to 1,1,2,2-tetrachloroethane.

(33 Medical surveillance, (1) The employexr shall provide medical

procedures as reguired by this paragraph. 2311l mnedical procedures shall be

performed by or under the supervision of a physician at no c¢ost 6 the
employea. _
{(2) The ewmployer shall make available to each emplovee who is to be

enposed to liquid 1,1,2,2-tetrachlorcethane or airborne concentrations of

]

1,1.2,2-tetrachlorcethane at or above the action level, without regard to

the use of respirators, a medical examination which shall include the

following:
(i) A wedical histéry and physical eéxamination with emphasis on the
livar, Ridnsys and central nervous system.

(ii) B profile of liver function;_ _ _ _
(1i3i) Uzinalysis te dnclude specific gravity, albumin, giucose, and a

micrescopic on centrifuged sediment.

(3) The emplover shall obtain Zfrom the physician, as a retord of the

eramination, the following information:

iy
-
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(i) L written opinion which conforms with paragraph (§)(7) of this
section.

{ii} A record of the results of liver function Lests.

(iii) A& record of the results of the urinalys

(4) The empléyer shall make available to each employee, exposed to
1, 1,2, 2-tetrachlorsethane in exdess of the dection level at 12 months fron
the date of the employee’'s £irst exposure, and at every 12 months of

exposure in eéxéess of the action level thereafter, a medical examination
which must include the follouwing:

(i) A medical history and physical examination (ses paragrarh (33(2)(31)
of this section).

(ii) Tests of llver function [sée paragraph (j)(2){ii) of this section),.

{iii) Uzinalysis (see paragraph (3)(2)(4iii) of this section).

(5) The employe? shall obtain from the physician, as a record
of the pariodic exaninatioen, the following inFformation:

(1) A written opinicn which conforms with paragraph (3)(7) of this
section.

(ii) A record of the results of liver functlon tegts. °

(iii) 2 record of the results of the urinalysis.

(63 The employex shall provide to the £Lexamining physician the following
information:

{i} & copy of this regulation with its Appendixes A, B, and C for
F,1.2,2-tetrachloroéthane;

(ii) A déséziption of <the employee’s duties as they relate to kis
exposure to 1,1,2,2-tetrachlozoethane;

{iii) A description of any perscnal pxotectlve equlpment and respirators
required to he used;

(iv)} The »results of any measurement which wmay indidate the affected
employee’'s exposure;

(v) The affected emplovee’s anticipated expdsure;.dand

(vi} Upon =xequest of +the physician, any available dinformation from
previous medical examination of the affectad smployes.

(7)(i) The physician's written opinion shall be a signed statement by the
examining physician specificvally stating: (A) Whethaz the employez has any
detected medical conditions which would place the employee at increased
risk of material impairment of the employee's health from exposure to
1,1,2,2~tetrachloroethane ox would directly oz indirectly aggravate any
detected medical conditisn;

(B) Any recommended limitatons upon the employee's exposure to 1,1,2,2-
tetrachloroethane, dincluding limitations wupon the use. of personal
protactive equipment and regplratays,

(c) That the employee has been informed by the nhy51c1an of any detected
medical conditions which regquire further medical examinaticn ox treatment.

{ii) The physician's written opinion shall mot reveal specific medic¢al
findings or diggnosis unrelated to esxposure +to 1,1;2,2«te%:achloxoethaner

(iii) Thé employexr shall provide +the employee with a copy of the

—physiciaen’s written opinion. _
" (8§) ‘Ho employée shall be exposed to liguid 1,1,2,2~tetrachloroethane or

airborne concentzations of 1,1,2,2~tetrachloroethane in such a way as would
put the enmployee at increased risk of matérial impairment of his health
Erom such exposure. This determination may be hased on the physician’s

written opinion.

)
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(2) The emplovex shall provide energency and fellow-up medical
examinations and itreatment for any euployee. injured. through exposure <o
1,1:2,2-tetrachloroethane.

(10> I&f the examining physician c¢hooses %o use alternative medical
examinations to those specified in paragraphs (3){2) and (43 of +this
section. the employéer nmay accaept such alternative medical survelllance'
gxaminations as meeting the reguireméents of this part provided that the.
enployer: '

(i) Obtains a statement from the examining physician setting foxrth the.
altexnative medical examinations and the =zrationale for substitution and
evidence that they will bhe egqually effsctive. _

(ii) Informs each expossd employee of the fact that alternative medical
examinations to those required in paragraphs (3j)(2) oxr (4) of this section
are to be made available.

(11) If£ an ewmployee refuses any regquired medical ewxamination, the
employver shall inform the employee of the possible health conseguences of
such 7refusal and obtain a signed statement from the emplovee indicating
that the employee wundexstands the risks involved by refusing +to be
examined.

(12 No medical procedure which tould be performed puisuant to this
section need be performed if recdords o&f a previous such procedure perfozrmed
within the past six months are acceptable to the examining phy51c1an

(X Recordkgeping, (1) Exposure determiration. (i) The employer shall
Keep an acourate record of all determinations required to be made pursuant
to paragraph (B){1) of this section.

¢ii) The record shall include +the written determination reguired in

paragraph (b){2) of this section.

{(iii) This =xecord shall be maintained until replaced by & more recent
record.
{Z) Exposure meEasurements. (1) The employer shall Keep an accurate

‘record of all measurements taken to determine emplovee exposure +o 1,1,2424

i,

1

N |

tetrachlordathane

(ii} This reeoxrd shall includs:

(&) The date of méasurement; _

(B Orperations involving exposuze to 1,1,2,2-tetrachloxcethane which are
belng monltored,

(c) Sanpllng and analytical methods used and evidense of their accuzacy,
ineluding the method, zesults and date of calibration of sampling
eguipment;

{D) Numbex, duration, and results of samples taken; and

(E) Name, social security numbexr and exposure of the emplovee monitorad.

(iiid This vrecord shall be maintained until replaced by a more recent
record but in ne event for less than one year.

(3) HMechanical ventilation, (i} When mechanical veéntilation is used as
an engineering contrel, the employer shall maintain an acourate racoxrd of
the measurements demonstrating the effectiveness of such ventilation

reguilred by paragraph (dX{3) of this section.

(ii) This record shall include:

(X} Date of measurement;

(B) Type of measurement taken;

(C) Result of measurement.

(iii) These recoxrds shall be maintained for at least one VEar,
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(4) Emplovee  training and information, (1) The employer shall Keep an
agcurate record of all employee training and information regquired by
paragraph (i) of this section.

(ii) This reéord shall include:

(%) Date of *training;

(B} Name and social security nunber of eémployee trained;

(€} Content oxr scope of training provided.

£13i1) This record shall be maintained until replaced by a more recvent

record.

{5) Medical surveillance, (i) The employer shall Keep an adcurate
record of employee medical surveillance reguired by paragraph (3) of this
seg¢tion.

{(ii) The xzecord shall include:

(B) Results of tests reaquired by paragraph (3)(2) and (J)(5) of this
seéction;

(B) Any employee medical complaints relative to exposure to 1,1,2,2%-
tetrachloxoethane;

{C) B copy of information provided to the physician pursuant to paragranph
(3)(6)(11). (iiid), (iv), ¢vY, and (vi) of ‘this section.

{(B) Physician’s written opinion: and

{E) A signed statement of any refusal to Be ewxamined.

(iii)} This recvord shall be nmaintained for the duration of the employment
of the affectad empléovee.

(6) Accsss  to -xenords. (i) BAll records reguired to be maintained by
this section shall be made available upon request to autheorized
xepresantat1ves of the R551stant Secretary of Labor For Occupational Safety
and Health and the Director of the Hational TInstitute For Qogupational
Safety and Health. h

(i3i) Employe& exposure determination and exposure medsurement records
reguired to be madintained by this section shall be made availablae +o
employess and foxrmer embloyvees and their ae51gnated representatives.

(1ii) Employee medicdal recoxrds reguired to be maintained by this section
shall be made available upen written request to a physician designated by
the emplovee or former emplovee,

(1Y Emplovee observation of measurement. (1) The emplover shall give
affected employees ox their representatives an opportunity to observe any
neasurement of employee exposure tTo 1,1,2,2-tetrachloroethane which isg
conducted pursuant to this saction.

(2 When observation of méasurement of employee exposure to 1,1,2,2-
tetrachloxoethane reguires entry intoe an ared where the use of personal
protective devices, including respiratoxs, is reguired, the obseérver shall

'be provided with and reguired to use such eguipment and comply with all

“—

el

R

other applicable safety procedures.

(3) Without interfering with the measurement, observers shall bKe entitled
ot

(i3 Receive an explanation of the measurement procedure.

(i3 visually obsexve all steps =related +fo +the measurement of the
airborne concentration of 1,1,2,2-tetrachloroethane that are. heihg
performed at the place of exposure; and

(iii) Record the results obtained.
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-NOTE: The inforwation contained in the feollowing appendines is advisory
in mature and is not intended, by itself, Lo qraate any additional
obligations not otherwise impesed or detract frxom any existing obligation.
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APPENDIX &

SUBSTANCE SATETY DATA SHEE®
FOR 1,1,2,2-TETRACHLOROETHANE

SUBSTANCE IDENTIFICATION

i,
B.

C.

HEALTH
A.

Substance: 1,1,2,2-Tetrachloroethane

Permissible TExposure: 5 parts of 1,1,2,2-téetrachloroethane

vapor per milliien parts of air (ppm) or 35 milligrams of

T1,1:2,2-tetrachloroethane vapoxr per c¢ubic meter of aix

{mgsm3) averaged over an gight-heur work shift.

Appesnrance and ¢dor: Colorless ox pale yellow liquid with

suweet odor like that of c¢hleoxeform.

HAZARD DATA

Ways in Which the Chemical BAffects VYour Body: 1,1,2,2-

Tetrachloroethane can affect your body if you inhale it or if

it gomes in con%act_uith your eyes or skin or if you suallow

it. It may be absorbed throlugh the skin.

Effects of Querexposure:

1. ‘Shoxt-Texrm Exposure: Breathing in high qoncentrations
of 1,%1,2,2-tetrachloroethane may cause irritation of the
eyeés and noese, nausea, vomiting and drowsiness. Livex
and Ridney damage may occurx. If the exposure was
severe, within a few hours a deéep dusly eosloration of
the skin may appear Ffolloued by unconsciocusnedgs and
daath. If the exposed worRer is removed immediately, he
may recover coompletely but should be placed undex
observation in case late symptoms appear. If the wapor
or ligquid of 1,1,2,2-tetrachloroethane gets in vyour

eyes, it may cause watering ang burning. It may cause
serious eye damage unless immediate medical care 1is
obtained. '

2. Long-Term Exposure: Preolenged or repested exposure to

151,2,2-tetrachloroethane, aither by breathing ox by
absorbing it through the skin, may cause fatigue,
tremors, loss of appetite, weight loss, c¢onstipation,
heart damage, blood <¢hanges, kidney damage, abdominal
distress or pain, vemiting, dizziness, tendezness, liver
damage with such symptoms as pain over the livex, dark
urine, and yellow jaundice. Prolonged or zepeated s¥in
contact with 1,1,2,2-tetrachloxoethane may alse cause
skin iFzritation.

3. Repoxting Signs and Symptoms: You should inform your
enployer if you develop any signs oxr symptoms and
suspect they are caused by exposure to 1,1,2,2-

tetrachlordethane.

EMERGENCY FIRST AID PROCEDURES
a.

Eye Enposurew If 1,1,2, thetrachloxoefhane-gets into youx
eyes, wash your eyes ikmediately with large amounis of water.
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lifting ‘the lowuer and upper lids occasionally. det medical

attention immediately. Contact lenses should mnet ke worn
when working with this chemical. '

Skin Exposuxe:  If 1,1,2,2-tetrachloreethdne gets on your
skin, prowmptly wash the contaminated skin using soap or mild
detézgent and water. I£f 1,%1,2.2-tetrachloroethane swsoaks
through youzr c¢lothing, xemove the e¢lothing promptly and wash
the &kin using $ocap or wild detergent and water. It

irritation persists aftex washing, get medical attention.
Breathing: TIf you or any other person breathes in large
amounts of 1:1.2,2~tetrachlorcethane, move the exposed person
to fresh air at once. If breathing has stopped, perfoxrn
artificial respiration. Keep the affected person warm and at
rest. Get medical attention as soon as possibla.

Swallowing: When 1:1:2,2—tgtrachloroethane has been
swallowed get medical attenitioen immediately. If medical
attention is fnot inmediately available get +the affscted
person to vomit by having him touch the back of +the throat
with his dfinger or by giving him large amounts (one pint or
merel) of warm salt water (twoe tablespoons of salt pexr pint of
water). Do not make an unconscious person vomit.

Rescua: Move affected person from the hazardous exposure.
If the éxposed person has been ovércome, notify someone else
and put inte effeect the established emergency zescue
proceduras. DBo not hecome 3 wasuality yourseld. _ UndexS%aﬁﬁ
your emargency rescua procedures and Xnouw the locations of
the eguipment before the need arises.

RESPIRATORS AND PROTECTIVE CLOTHING

AL

RESPIRATORS: Respirators axe not the best way to control
exposure to  1,1,2,2-tetrachlioroetliane. You ¢an only ke
regquired “to weax them for routine use if your employer iz in
the process of installing controls or control maasures prove

inadeguate., You may be reguired to wear respiratOrs for non-
routing activities or in emergencies. If respirators .are
WOXI, they must have a Mining Enforcement and Safety

Administration (MESR) or National Institute for Occupational
Safety and Health (NIOSH) approval label. (0lder respirators
may have a Bureal of Mines -approval label.) For eiffective
protection, respirdteors must f£it your £ace and head snhugly.
Respirators should not be 3loosened or removed in work
situations where there wuse is required. If vou can smell
1,1,2,2-tetrachloroethane while wearing a respirator, the
regpirator is noi worKing correctly; ¢o immediately to fresh
aixr. If you expexience difficulty breathing while wearing a
raspirator, tell your emplover.

Protecgtive Clothing: Tou mnust wear impervious elothing.,
gloves, face shield ox other appropriate protective <clothing
to prevent any possibility of sKin contact with liguid

1;1,2,2~tetzachloroethane. Replace or repailx impervicus
¢lothing that has daveloped leaks.
Eye Protection: You must wear splash-proof safety gogglés

{gup-cover type dust and splash safeiy doggles) if there is
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any possibility GF liguid 1,1,2,2-tetrachlozoethane
contacdting your eyes

PRECAUTIONS FOR SAFE USE, HENDLING AND STORAGE

A,

ACCESS

A,

1,1,2,2-Tetrachloroethane must be stored in tightly closad

containers in a well ventilated area away frxrom chemieally

active metals, such as sodium and potassium, caustics, hot
iron, aluminum, and zinc.

If vyour skin bhacomes contaminated with Tigudid 1:1,2,2-
tetrashloroethane, you must immeédiately wash or shouwer using
soap ox mild detergent and water to remove any 1,1,2,2~.
tetrachloxoethane from the skin.

You must promptly xemove any non-inpexrvious ¢lothing that
becomes contaminated with ligquid 1,1,2,2-tetrachloroethane
and the c¢clothing must mnot be reworn until the 1,1,2,2—
tetrachloroethans is xemoved from the clothing.

You must net eat or smokeé In areas where Liguid 1,1,2,8-
ftetrachloroethane is handled, processed or stored.

If you handle liguid 1,1,2,2-tetrachlorpethane, vou must wash
your hands thoroughly with soap or mild detergent and water
before eatinyg, smoking or using toilet facilities.

Tve flushing facilities and guick drenching facilities, where
provided, must be readily available and you skould Enow where

they are and houw to opexate them.

Rsk.  vyour supervisor where 1,1,2,2Z-tetrachloréethans is used
in your work area and foxr any additional plant satety and
Health zules. '
TO INFORMATICGN

Each year your employer is required to inform you of vthe
information contained in this Substance Safety Data Sheet £ot
1:1,2,2-tetrachloroethane. In addition, your employer must
instruct yeu in the safe use of 1,1,2,2-tetrachloroethana,
emergency procedures, and the corrxect use of profective
equipment, . '

Your employver is regquired to5 determine whether you are heing

gxposead to 1,1,2,2-tetrachlorosthane. You ox youx
representative have the right +to observe empioyee e¥peosure
measurenents and to record the results obtained. If 'your

employer determines +that you are heing overexposed, he is
required to inform vou of the exposure and of +the actions
which are being taken to reduce your exposure.

Your employer 1is reéguized to Reep records of exposure

determinations, exposure measurements, and madical
survaillance . Your employer is reguired te make records of
exposure determinations and youx exposure measurements

available to vou or youxr representative upon your reguest.
Your employer is reguired to release your medigal records to
vour physician upon your written rasqueést.
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RPPENDIX B

SUBSTANCE TECHHZCAL GUIDELiHES
FOR 1,1,2,2-TETRACHLCGREOETHANE

PHYSICAL AND CHEMICAL DATA

A,

FIRE,
3.

E.

SPILE,
A.

Substance Identification

1. Synonyms ¢ Symmetrical-tetrachioroethans; acetylene
tetrachloéride, sym—tetrachlorethane

2. Formula: CHCL2GHC12

3. Molecular weight: 167.8

Physical bPata

1. Boiling point (760 mm Hg): 146 C (295 F)

2. Bpegific gravity (Water = 13: 1.6

3, Vapor density (adx = 1 at boiling point of

1,1,2,2-tetrachlordethane): 6.8

Melting point: ~=4Z2.5 ¢ (44 .5 F}

Vapor pressure at 20 € (68 F): & mm Hy

Solubility in water, % by weight at 20 C (68 F): 0,29

Evaporation rate (butyl acetate = 1): (.65 _

Appearance and odgzx: Colotlass or pale yellow liguid

with a sickly sweet odor like chlexoforii.

EEXPLOSTON AND REACTIVITY HAZARD DATA

Fire '

1. Not combustible

Reactivity

1. Conditions ¢ontributing <o instability: Heat; unusual
exposure to light in the presence of air may form swmall
amounts of phosgens. _

2. Ingompatibilities: Reacts with chemically active metals
or with strong csustics. In the presence of steam,
contact with hot izon, aluminum, and zinc may cause
formation of toxic vapors.

oo ~d G o

3. Hazmardous decompesition products: Toxic gases and
vapors (such as phosgene, hydrogen chloride, chlorinated
solvents and carbon monoxide) may be formed when
1,1,2,2-tetrachlorcethane daconmposes.

0, Special preciutions: Liguid 1,1,2,2-tetrachloroathane

will attack some forms of plastics, zubber and coatings.
LEAK, AND DISPOSAL FROCEDURES
TE 1,152,2-tetrachloroethane is -spilied or leaked:; the
following steps should be taken:
1. Ventilate area of spill ox leak. _
2. Collect for reclamation or absorb in vermiculite, dry
sand, earth ox a similar material.
Persons not wearing proetective eguipment should he restriéted
from areas of spills or leaks wuntil c¢leanup has been
completed.
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G. Waste disposal methods: Yv1:,2,2-Tatraghloxréoethane may be
: disposed of by absorbing in ve&rmiculite., dxrév sand, earth or a
similax material and disposing in a secured -sanitary
landfill.
MONITORING AND HMEASUREMENT PROCEDURES
A. Exposure above the action level: Measurements taken for the

purpose of determining emplovee exposure undar +this seection
are bhest taken such that the average $-hour exposure may he
determined from a single eight-hour sample ocr twoe (2) G-hour
sanples. Several shert time interval samples (up to 30
minutes) may alsc be used to detérmine the average eiposure
leveal., Air samples should he taken in the employee's
breathing zone {(dix that would most neaxly zepresent that
inhaléd by the employee).  Sampling and analyses may be
perforimed by instruments such as detectox tubes certified by
HTOSH undex 42 GFR paxrt 8U4. Poxrtable diréct-reading
instruments., dosimeters, oz gas and vapor adserpticn tubes
with subssguent c¢hemical analyses. The nethod of measurement
nust determine the concentratien of 1,1,2,2~tetrachlorsethans
to plus or minus 353.

B, Exposure ahove the permissible exposure: The monitoring and
measurements under this section should be essentially the
same as des¢ribed undex paragraph (IVICL3}, Laboratories
rerforming chemical analyses should he accreditad in
Industrial Hygiene Chemistry by the American Industrial
Hygiene  Asscociation. The method of measlrement must
determine thé concentration of 1,1,2,2-tetrachlorcethane to
plds or minus 25%.

c. Methods: Methods meéting the above accuracy requirements are
available fxrom NIOSH.

D, gualified Pexsons-® Singe many of ‘the duties relating to
emplovee protection are dependant on the results o+t

menitoring and measuring procedurzes, employers should assure
that the svaluation of emplovee exposuzes is performed by a
cempetent industrial hygienist or other technically gualified

pEerscn.,

MISCELLAKEQUS PRECAUTIOHNS v

a. Store 1,1,2,2-tetrachloroethane in tightly ¢losed containers
in a c¢ool; well-ventilated area.

B. High exposures to 1,1,2,;2~tetrachlexroethane can occur when
transferring the liquid from one container to another.

C. Employexrs should advise emplovees of all areas and operations

whetre exposura to 1,1,2,2~tetzraghlorcethane could octourxr.

COMMON QPERATIONS

Commeon operations in which exposure to 1,%1,2,2-tetrachloroethane is
likely to occur are: during its wuse as an intermediate in the
synthesis of trichloxocethylene and other chlorinated solvents; as a
fumigant; in the manufae¢ture of Jlaceguers, varnilshaes, and paint
removers; cyanogen and chlorine polymers; in the preparation and use
of insecticides and wsed killers; as a degreasexr and c¢leaning agents;
in the preparaticon of adhesives; 4in the refining of warges and
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resins; and during the c¢hlorination of phthalic anhydride
production of 1,1.2,2-tetrachlorocethane.

and

the
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APPENDIX C ~ MEDICAL SURVEILLANCE GUIDELINES

ROUTE OF ENTRY
Inhalation; skin absorption.
TOXICOLOGY

1,1,2;2~Tetrachloroethane is highly ‘toxie to +the liver and a central
nerveous system fdepressant. Rats exposed to 500 ppm for 4 hours survived,
but 1,000 ppr was fatal. TReports of industrial experience indicate that
cases of mild intoxication have presented svmptoms of gastrointestinal
ixritation (nausea, vomiting, abdominal pain, anorexia) and central
nexvous system effec¢ts (dizziness; headache; drritability, nervousness,
insemhial; moxe severe exposure resulted din liver invelvement (liver
enlarged and tender, jaundice., bilirubinuria), nephritis (albuminuria and
casts), and tremors of hands and eyelids. In cages of sgvere industrial
intoxication, there was hepatic necrosis with Jaundice, sometimas
progressing to cirrhosis; individuals who died during the acute stage
also shouwed cexebral edema and pulmenary edéma with hemorrhage, as wuell
as liver and Xidney injury. One study reported that human subjects

exposed to 335 ppm for 10 minuktes ox 186 ppm for 30 wminutes noted a

disagreeable odor; there uwere some upper respiratory irritation and

central nervous system effects. Emeng a group eof uworkers in India

exposad to 20-65 ppm therxe was nausea, vomiting, and abdominal pain and =a

high incidence of tremor of the Ffingers. Prolonged skin exposure may bhe

expected to produce dermatitis due to defatting action. Savere aye

effects have been reportagd.

IT

Iv.

VI,

I. SIGNS AHND SYMPTOMS
Nauséa, vomiting, abdominal +pain; txemor of the fingers; Jjaundice with
enlargement and <tenderness of Iliver; mnay produce dermatitis frofi

prolonged exposure; monocytosis; possible kKidney damage.
SPECITAL TESTS
None in common usage.

TREATMENT

Remove dLrom exposurs. Flush eyes with water and wash skin with soap and
water. If swallowed and the person is conscious., induce vomiting. Giva

artificial resuscitation 1if indiéated. Recovery is usually rapid and

complets.

SURVEILLANCE AND PREVENTIVE CONSIDERATICHS

A GENERAIL
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Most zeported effects of 1,1,2,2-~tetrachloroethane are caused by its
central nerveus systen toxicity and its capacity to irritate the
gastrzointestinal tract and damage the liver and kKidneys. It has no
significant warning properties. Many human cases have been
reported, I%¥ is important that the physician becomes familiar with
plant operating cenditions in which eHpOSUIe to 1,1,2,2-
tetrachloroethane oogurs. Those with shin disease may not tolerate
the wearing of protective c¢lothing and thosge with chronicg
respizratory disease may not tolerate the wearing of negsative
pressure respirators.

PREPLACEMENT

The Following medical procedures must be made available to each
enployee who 1is ekposed te 1,1,2,2-tetrachlioroethane+

1. A complate history and physical examination —- The purpose is
to detect preexisting conditions that might plade the exposad
employee &t in¢reased risk, and to establish a baseline for
future health moniteoring. Examination of 1liver, kidnéys and
central nervous system should be stressed.

2. ‘Liver function tests -- 1,1,2,2-Tetrachlorxoethane causes
liver aamage, B profile of 1livexr function shall be obtained
by wutilizing =2 medically acceptable array of hiochemical
tests.

3. Urinalysis =~— Since Kidney damage has also been observed Ffron

eXposure, a urinalysis shall be obtained to include at a
mininum specific gravity, albumin, glucose, and a microsgopic
on centrifuged sediment.

PERIQDIC EXAMINATIOCNS

The above medic¢al examinations are to be repeated on an annual
basis.

References

_ American Conference of Governmental Industrial Hygienists: "1,1,2,2-
Tetrachloroethane,” Documentation of +the Threshsld Limit Values for
Substances in MWorKroom ARixr (34 ed., 2d printing), Cincinnati, 1974, pp.
249-250. ’

Patty, TFrank &,.: Industrial Hygiene and Toxicology, Vol. II -

Toxicology (2d ed. revised), Interscience Publishing <Company, New York,
1963, pp. 1292-120%.

ven Oettingen. W, F.: The Halégenated Alirhatic, OClefini¢, Cyelic,

Aromatic, and Aliphatic¢-Bromatie Hydrocarbons Inéluding the #Halogenated
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Insecticides; Their Toxicity and Potantial Dangers, U.S. Public Health
Sexyvice Publication No. Wl1%, U.8. Gevernment Printing Office, Washington,
D.C., 1885, pp. 158-184.

i Loho-Mendoncéa, R.: "Tetrachlorcethang~~L Survey,® British Journal of
Industrial Medivine, 20:50~56, 1963.

5. Manufacturing Chemists Association:s Fchemipal Saftety Data Sheet 8D-
34, Tetrachloroethane," Mashington, D.¢., 1949, pp. 11-14.
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REFERENCES AHD SOURCES
1,1,2,2 ~ TETRACHLOROCETHANE

1816.93
(i} Compliance - Open surface tank classification based on

relative evaperation rate of 12 houzxs {frem Doolittle).

(£ Personal Protective Equipment, and, (h) Sanitation _

Eye: Grant, "Toxnicolegy of the Eye;"” Manufacturing Chemists Associa-
tion, Chemical Safsaty Data Sheet, "Teitrachloroethane"

Skin: HManufacuting Chemists Association, Chemical Safety Data Sheet,
"Tetrachloreethana;" Brouning, "Toxicity and Metaholism of Indust-
rial Solvants®

Ingestion: Manufacturing Chemists Associstion; Chemical Safety Data
Sheet, "Tetrachlorocethahe; " Browning, "Toxicity and Matabolism

of Industrial Solvent;"™ Patty, “In@uétrial'Toxicity;" Gleason,
"Clinical Toxdcology of Commercial Products"

COMHMENTS
Eye

SKin

Classification:s 1
output statement numbers: 9, 13
Exgeptions: MNone
Grant states that “"there appear to have haen no eye
injuriés reported . . ., but splash in the eve would
presumably cause transient epithelial injury similax to
that caused by chloroform;" wunder the latter chemiecal,
injury is described as "1nmedﬁate burnlng vain, tearing
and reddening of the conjunctiva. MCA repoxrts that this
specific compound ilrritates the eyes producing "lacrimation,
burning, and cother symptoms of inflamation; it can Cause
serious eye damage if immediate care isg neglected
It is voncluded that eye effects can be serious. Gzant
"presumas" its effects while MCR states them positively.
Classification: 1
Outpui'statement numbexnsg: 1,» 7a. 8b, 1lug, T4i,; 20a
Exceptions: Statements 6 and 8a are too stringent and
are replaved by 7a and 8b, respectively.
MCL repbr%s that this compound is absorhed through the
skin and systemnic poisconing {(nausea, dizziness, weight
loss; ete) may occux. Dermatitis will zesult from repeated
or prolenged contact. Reddening, burning and razely
blisters may zresult from repeated exposure, according
to MCA. & zabhit LD50 by subcutanszous injection is
50 ul, but if dissolved in propylens glycol 26 uL/Ry
and whén dissclived in normal rabhit seryum only 24 UL/skg,"
accoxding to Browning. The intraperitoneal LD for mice
is 0.2 ml. Tts vapor prassure at 20 € is 8 mwm Hg. The
LD58's given are so low, and so many fatal cases have been
noted In the literature, some of which might be attributable
to skin contact, that the substance is concluded to have
severe acute effects. Since the substance is not corrosive,
statement 8b is used to apply only where skin contact
way ocgur.

Ingestion — Classification: 1

Sutput statement numbhers: 19, 20a
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Exceptions: None .
According to MCAH, tetrachloroethane is "absorbhed very -
rapidly and even a small amount may go on to produce
unceonseiousness and a deep flushing of the skin.®
in ¢ral MDEL within 2% hours for dégs has been Tound
toe be 0.70 gsRg, the actual dosée being 4.2 g, das
reported in Brouning. Patty reports a nenfatal casé
o human ingestion of 3 ml which resulted in <oma, weak
pulse and shallow respiration; Gleason states that
"severe mucosal injury and often liver necrosis”
may result from ingestion. Given the effects cf only a
3 ml ingestion by & human, it is conecluded that it is
voessible f£orxr there ¥o be harmful exposures by ingestion
in an industrial setting.
SUBSTANCE TECHNICAL GULIDELINES
The reéfexences cited for this document include:
Manufacturing Chemists Association, Chemical Safety Data Sheet SD-34
{15497 (MCK?
Hookar Chemical Coxrp., Data Sheet No. 852 {Hook)
Ki:k—othmer, "Encyclopedia of Chemical Technology," 2nd edition, Veol. 5,
p. 159 (E-03
Kirk-0thmez, "Encyclredia of Chemical Technology,™ 15t edition. Vol. 12,
p. 679 (K-0-1)
Sources of data items used:

I. i, 1. Synonyms: MCAR; K-0
2. Formula: M{L; Hook
3. Moleculaxr weight: ADL

B. 1. Boiling peint: MCA

2. Specifie gravity: MCK; Hook; K+-0
3. Vapor dansity: IMCR
4, Melting point: MCA
5. Vapor pressure:s MCA; K-0
&, Solubility in water: K-0
7. Evaporation rate: K-0-1
€. Appearance and odor: MCAR; -0

IT. B.. 1. Conditions contributing to instability: K-=0
2. Incompatibilities: MCA; E~0O
3. Hazardoeus dedomposition products: K-0
L, Spec¢ial precautions: ADL

TILY. A. Stéps if released or spilled: ADL

c. Waste disposal methed: MCA; ADL
V. Miscellanecus precautions*® MCA
USE/EXPOSURE AND CONTROL DOCUMENT
Souxces used in the preparxation of this document includes
American Conference of Governmental Industrial Hygienists, "Documentation
of Threshold Limit Values," 1977 (ACGIH}
—Faith, W. L., Keyes, D. P. and Clark, R. E., "Industrial Chenicals,"
John Wiley, Inc¢., 1865 {(Faith?’
Hawley, 6. 6., "The Condensed Chemical Dictionary," Van Nostrand Reinhold,
~ Co:, New York, 1971 (Hawley)
Intexrnational Lahoux Office, "Encyclopedia of Occupational Health and
Safety," Genewva, 1972 (IL0)

iy
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Kirk, R. E. and Othmer, D., "Ency¢lopedia of Chemical Technology.," Intex-
‘science Publishers, DRivision of John Wiley, 2nd edition, 1972 (K-0)

Kixk, R. E. and Othmér, D., “"BEncyclopedia of Chemical Technology,"
Intersc¢ienée Publishers, lst edition, 1954 (Lhem Tech)

Mellan, L., YSourxee Book of Industrial Solvents." Vol. IT, "Halogenated

Hydrocarbeons,"” Reinhold Publishing Corwp., 1957 {IMellan) .

Patty, F. 4., "Industrial Hygiene and Toxicology," Intersgisence Publighars,
962 (Patty) -

Plunkett, E. R., "Handbook of Industrial Toxicoloygy," Chemical Publishing
Co., Inc., 1966 (Plunketi)

References for Speacific UsesExposure

ILC, Chem Tec«h, Hocokez, Faith

Patty

K~0

K-0, Mallan

k-0

¥-0

. Mellan, Hawley

" Mellan, Hzuwley

Hawley

10. Hawley

11. Chem Tech

12 . Mellan; Hauley

15%. Mellan, Hawley

14. Hawley

References for Specific Control Hethods

TL0 and Plunkett wexre the reéferences used for the Spécific Control Methods
in numbexrs 1 - 14,

RESPIRATOR TABRLE DOCUMENTARTION

PERMISSIBEE EXPOSURE: 5 ppm.

WARNING PROPERTIES: Patty states that the odor of

' 1,1:2,2 - tetrachloroethane is detectable at 5 ppm (3 ppnm,
according to Lehmann). Since the odox threshold is at {(or
below} the permissible exposure limit, 1,1,2,2 - tetrachlotroethane
is treated as a material with good warning properties, and gas
sorbent zespiratory eguipmént is permitted.

EYE TRRITATION: Grant indicates that 1,1,2,2 - tetrachlorocethane is
rict. an eye irritant.

LFL: 1,1,2:2 ~ %Letrachloroethans is not f£iammable.

IDLH: 150 ppm. _

IDLH BASIS: Based upon Spector’s report that a 30-minute exposure to 145
pprn caused vertigo in humans, &n IDLH concentration of 150 PR
t,1,2,2 ~— tetrachlorcetharne is assumed for the purpeses of this
standard.

SUMMLRY OF TOXICOLOGY:
Browning statas that tetrzaé¢hloroethane is a potent narcotic and

=-hepatotoxin. It exerts an acute anesthetic effect which is 4 times yreater

3]

than that of chloxoform. Repsated gxposures can produce “severe todic
hepatitis"™ which often resulits in death. In addition, gastrointestinal
symptoms are present in the "more severe and advanced stage(s? of intoxica-
tion."”

Patty also notes that "dizminess, nervousness, and incoordination”
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can redult from ascute exposure to 1,1,2,2, - tetrachloroethane, and
unconsc¢iousness and death can result from sevére acute exposures. Patty
points out, houwever, that "ecentral nervous syvstem deprezsicn is not a
striking part of the responss to usual industzrial aXposure hecause of tha
lou velatility and other injuricus effeaits predoninating at lower levels.
dcceording to Patty, respiratory irritation may be followed by lung injury.
Patty states that Lehmann and Schmidt-Kehl xepoxted the odgr of
1:,1:2,2 - tetrachloxoethane to bhe noticeable at 3 ppm. Recerding to Patiyv.
howasver, the accepited level at which the odor can be detected is 5 ppm.
Beveral investigaters found that ascute eXposures to conecentrations
ranging between 3000 ppm and 5800 ppm tetrachloroéthane caused death in
mice. No deaths in c¢ats, howaver, resulted from acufe ekposures to
8300 ppm.
Spectoxr reports a minimum lethal concentration of 5350 ppm for mice
£foxr a 2-hour exposure, and a lethal concentration of 4000 .ppm for a
T15-ninute continuous exposurne,
Spector alse ndtes that humans exposed Lo 146 rpm fox 3I0-minutes

experienced "irritation of mucous membranes, sense of pressure in head,

vertige, (and} fatigue." These same symptoms wexe produced in humans by
exposures to 335 ppm £ox 10 minutes. Ho ill éffects were profuced by
13 ppm foxr 10 minutas. '

Patty states that one investigatox indicated that
1,1,2,2 - tetrachloxoethane could he absorbed through the skin. No data
concerning the absorption of this substance through intact skin are available,
however.

Grant reports that 1o eye injury was observed in dogs repeatedly exposed
to vapors of tetrachlordédsthane.

VAPOR PRESSURE AT 20 £: & mn. :

SATURATED ATIR CONCENTBATION: 104500 BPpm.

Saturated air at 20! C contains approximately 10,500 ppm

1,1,2,2~tetrachloroethane.
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USE/EXPOSURE AND CONTROL DOCUMENT
1,1,2,2-TETRACHLOROETHANE

Principal Reute.

Use/Exposure

Inhalation of vapor and
skin contact with liguid

during use as an intexr-
meédiate in the produc~

tion of tetrachloroethylene
and trichleroethylens

Inhalation of vapoer and

skin contact with liquid

during use in c¢leaning
and extraction Processes

Inhalation of vapoxr and
skin contact with liguid

during the chloxrination

of phthali¢ anhydride

Inhalation of vapor and
skin contact with liguid

during the production of

t41,2,2-tetrachloroethylene
by the chiorination of
ethylene pr ethane

Inhalation of vapor and
skin c¢ontact with liguid

during use in the manu-

facture of cyanogen
ghloride polymers-and
tetra—-echlioroalfkylphenol

Inhalation of vapor and
skin ¢entact with liguid
during the use as a
fumigant in greenhouses

Inhalation of wvapor. and
skin gontact with liguid
during the manufacture

and use of lacdguers and

varnishes

Inhalatien of vapor and
skin contact with liguid
during the manufacture
and use of paint and

oi'Entfy
'I-‘L') BrD

Currxeéntly Used

Control Methods
Local exhaust ventilation;
general dilution ueﬂtila—
tion

Local exhaust ventilation:;
general dilution ventila-
tion

TLocal exhaust ventilation;

general dilution ventila-
tion

Local exhaust ventilation
general dilution ventila-
tion

b

Local exhaust ventilation;
general dilution ventila-
ticn

Personal protéctive equip-

ment (goggles, respiratory
devices, glioves, protective

clothing); natural ventila-
tion

Pro¢éess enclosure; local
exhaust ventilation;
personal protective eguip-
ment (gloves, goggles,
respiratory protective

devices)

Process anclosure; local
exliaust ventilation;
personal protective egquip-
ment (gloves, goggles,
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varnish removers

skin contact with ligquid
during use in refining
of waxes and resins

-- ‘Inhalation

respiratory protective
devices)

Inhalation of vapor and 5,B,D Local exhaust ventilation;

skin contact with liguid general dilution ventila-

during the preparation tion; personal protective

and use of insectiéides squipment (gloves, goggles,

and weed Killers respiratory protective
devicas)

Inhalation of vapor and E,B.D Process enclosure; leocal

skin contact with liquid é¢xhaust ventilation; per-—

during the c¢ledaning and sonal protective eguivpment

degreasing of metals (gloves, goggles)

Inhalation of vapor and A:B,D Local exhaust ventilation

skin contact with liguid

during use as a solvent

in the preparation of

adhesives

Inhalation of wvagpor A,B,D General dilution veéntila—

anid s¥in contact with tion; personal protective

liquid during use equipment (gloves)

of ‘adhesives c¢ontaining

1.1,2,2-tetrachloroethane

Inhaisation of vapor and A,B,D Local exhaust ventilation

skin wontact with liguid

during addition fo

aliphatice alaeochels and

scetates %to improve

solverncy for nitrocellulose

and ¢ellulose acetate

(as in photographic £ilm)

Inhalation of vapors and A,B,D Locdal exhaust ventilation

-~ 8kin contact resulting in logalized irritation

.Ingestion

e e v =
i
|

-— SKRin cvontact resulting in abscorpition and subsequent systewmic poisonin



el

oy

1

18

1,306 CARDS READ

0 SYSOUT PRINT RECORDS

‘0 SYSCUT PUNCH RECORDS

0.00 MINUTES EXECUTION TIME
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