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The basid texwt of this document c¢ontains the draft technical standard
approved by the Joint Review Committee of +the MHIOSH/0OSHE Standarxds
Completion Program and the Supperting documentation For the subsiance
TETRACHLOROETHYLENE . '

The SCP draft technical standards are recommendations to the Depazrtment of
Labor for its consideration in rulemaking and have no legal status ‘until
final zrules have been promulgated by that agency. This draft standard is

provided for your information only.

The References and Sources, Réspirator Table Documentation and Uses/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 technibal feoundation for the standard. Tha classification for
each ‘substance and the xegulatoxy statements were derived following a
decision logic established for the various sections of the standard,
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(al) Definitions. (1) "Permissible exposure” medns exposure of employees
to airborne concentrations of tetrachlorocethylene not in excess of 100
parts per millien (ppm) averaged over an eight-hour work shift (time
weighted average) and not in excess of 200 parts per million (ppm’ =at any
time during an eight-hour uotk shift except thaf an exposure not in éxcess
of 300 parts per wmillion {ppm)} at any aggregate of & winutes in any 3 hours
shall be permitted as stated in $ 1910.1000, Tahle Z~2.

122 "aotion lével" neans one halfi of +the permnissible sxposurxe fox
tetrachloroethylane for an eight-hour work shift.

(b3 Ezxpvosure Jdeterminatiern and measurement. {1) Each employer who has a
rlace of employment in which tetrachloroethylene is xeleased into the
workplace air shall determine if any employee may be exposed to airborne
concentrations of tetrachlorocethylene at oxr above the action level. The
determination shall s made =®ach time there is a change in production,
process, o0r control measures which could result in an increase ‘in airborne
goncentrations of tetrachleroethylene.

(2) A written recérd of the determination shall be made and it shall
contain at least the following information:

{i)> Any information, obsexvations. or calculaticns which may indicate
employee exposure to tetrachloroethylene;

(ii) Any measurements of tetrachlozoethylene taken;

{iii) 2ny employee complaints of symptoms whiclh may Be attributable to
exposure to tetrdachlorxrcethylene; and

(iv) Date of dete¥mination, work beinyg perfcoxrmed at the time, location
within work site, name, and social security number of each emplovee
considered. .

(3) I£ the employer deterxmines that any emplovee may be euposed %o
tetrachloroethylene at ox above the ac¢ction level, the exposurs of the
employee in each wWork operatien whe is believed to have the greatest
exposure shall be measured. Thea. eHposure neasuremant shall ba
representative ‘of the maximum eight-hour time weighted average exposure of
the emploves. :

(43 If +the exposure measurement takKen pursuant to paxagraph (b)(3) of
this section reveals éemployee exposure to teétrachloercéthyleneé at or above.
the actioen level, the employer shiall:

(i3 Tdentify all enmnployvees who: may be expesed at or above the action
level; and

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

(53 ITf an enmplovee exXposure measurement reveals that an employee is
exposed to tetrachloroethylene at oX above the action level, but not ahove
the permissible expesure, tle exposure of that ewmployée shall be measured
at least every twe months.

(6} If an enmployee exposuxre measurement reveals that an employee is
exposed to tetrachloroethylene above the permissible exposure, the employer
shall:

(i) Measure the expesure monthly of the esmployee 8o erposed; zand .

— (i1} Institute c¢onitrel measures as reguired by paragrarh (4) of this
section. '

£iidi) Individially notify, in writing, uwithin five days, every emploves
who is found to bha exposed to tetrachloroethylene above +he permissible
e¥posure. The empleyee shall also be notified of the corrective action
being taken to reduce the EXDOSUIE to at or bhelow the permissible exposure,
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{(7) If two cvonsecutive emploves exposure measurements taken at least one
week apart reveal that the employee 15 exposed to tetrachlerosthylene below
the action level, the employer may terminate measurement for the employee.

{8) Fox purposes of this paragraph, emplovee exposure is that which would

oecur 1f the emplovee were not using a respirator.

{¢) Metheds of measurement. (1) An employee's exposure shall be obtained

by any combination of long texrm or short term samples which represents the

employee's actual exposure averaged over the tiie periods appropriate to
the permissible exposure (See Appendix B (iv) of this section).

{2) The method of measuremant shall have an acturacy, to a confiflence

level of 95 pexcent, of not less than that given in Table 1.
Tahle 1
Concentration Reguired Accuracy
]

Lbove permissible exposure + Z5%
kt or below permissible exposure
and above the acgtion level + 35%
At oY below the action level + 50%

¢d) Compliance. £13 Ne employes shall he exposed to

tetrachlorcethylene above the pe:missible exposure as defined in paragraph
(22(1) of this section. _

{2) Employee sxposures Lo airbhorne c¢oncentrations of tetrachloroethylerne
shall be contrxolled to at or below the permissible exposure by engineering
and work vraciice gentrols:

(i) Engineering and work practice controls shall be instituted +o reduce

exposures to at or below the permissible exposure, except to the extent
that such controls are not technically feasible.

{id) Kherevez englnaerlng and work practice controls are not sufficient
to reduce exposures to at or helow the permissible eRposUre, they shall

nenetheless bs used to reduce exposure to the lowest level feasible and
shall be supplementad by respirators in acgordance with paragreph (d3€¢%) of
this section.

{3} Engineering contrels. (i) When mechanical ventilation is used to
control exposuré, measurements which demonstrate system effectiveness, for
example, air wvelceity, static “pxessuzQJ or alir volume, shall bhe made at
least every three months. Heasurements of system effectiveness shall also
be made within five days of any change in production, process, o6r control
which wmight =result in an incxease in alxborne concaentrations of
tetrachlorocethylene.

(ii) In the design of open surface tank ventilation for tha purposes of
% 1910.94(d), operations invelving tetrachloroethylene shall he c¢lassified
as B—1 at 70 degrees F. ' ' '

(4 Compliiance with +the permissible exposure shall not be achieved by
the use of respirators except:
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(i) During the time period necessary to install or implement engineering

0¥ work practice controls; ox

(ii) In work situations in which engineering and work practice controls
are technically not feasible; ox
(iid) To supplemént engineering and work practice controls when suéh

controls fail to reduce airborne concentrations of tetrachlerxcethylene to

at cxr below The permigsible axposure; ox

(iv) For operations which reguire éntry into tanks or closed vessels; ox

tv) In emergencies.

(5) Where respirators are needed and permitted under this paragraph to
reduce employee exposure, the employer shall =select and provide +the
appropriate respirator from Table 2 and shall ensure that the employee uses
the respirator provided.

TABLE 2 RESPIRRTORX PROTEClION FOR TET?ACHLOROETHYLEHP

Vapor Concentration

500 ppm or less Any chemical garxtridge respirator with
a full facepiece and oryanic vapor
cartridge(s).

A gas wask with a chin-style or a
fxont~ or back-mounted oxganic vapor
danisterx.

Any supplied-air respirator with a
full facepiece, helmeét or hood.

Any sgldf—contained breathing apparatus
with a2 full facepiece,

Greater than Self-contained breathing apparatus

500 ppm or entry with a full facepilece operated in

and escape from pressure-demand or other positive

unknoun rressuzre node.

concentrations e et e e e e T e

A combihation respirater which includes
a Type C supplied-air respirator with
a £full facepiece operated in
rressure—-demand oxr other positive
pressure or conhtinuocus~£low wmode
and an auxiliazy self-contained breathing
apparatus operated in préssure-demand
o6r other positive pressure mode.

Fire Fighting S8elf-contained breathing apparatus with
a full facepiece operated in pressuze -
demand or other positive pressure mode.
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Escape Any gas mask providing protection
against organic vapors.
Any escape self-contained breathing
apparatus.
(6) Respirators shall he approved hy the Mlnlng Enforoemant and Saféety
Administration (f£grmerly Bureau of Mines) or by the National Institute dfox
Occupational Safety and Heslth under the provisions of 30 CFR Part 11.

{7) The employeY .shall institute a respiratory protection program in
accordance with % 1910.138(bY, (4), (e}, and (£3. _
(e Fire and saftetvy. (12 The employer shall familiarize himself with

the information contained in the Substance Technical CGuidelines (Appendin B
of this section) for tetrachlozoethylene

(2) . Tetxachloxroethylene shall be stored so as not to come in contact
with strong oxidizers eor chemically active metals.

CE£) ‘Persenal protective eguipment. £1) Enployers shall provide and
ensure that employees use impervious c¢lothing, gloves, Face shields
(eight-inch minimum) and other appropriate pxohective clothing necessary
to prevent repeated or prolongad skin contact with ITiguid
tetrachlorecethylene. FaCE' 5hielﬁs shall comply with 5
1910.133¢a)(2),(al) (), (a¥(5), and (a){6).

(2> Employers shall ensure that ¢lothing wet with liguid

tetrachlorcethylene is placed in c¢losed containers for storage untili it

can be disc¢arded oxr until the emplover Pprovides ‘for the removal of

fetrachloroethylene from the elething. If the c¢lothing is to be laundered
¢xr othexuise cleaned to reémove the tetrachloroethylene, the emplover shall
inform the person performing the operation of the hazardous properties of
tetrachioroethylene, '

(3 Employvers shall ensure that non-impezvious clothing which becones
contaminated with llqu1d tetrachloroethylene be removed promptly and not
remorn until the tatr%chloroethylpne i removed from the clothing.

(43 Emnloyers shall provide and ensuxe that employees use splash-proodf
safety goggles (cup-cover typée dust and splash safety goggles) which ceomply
with $ 1910.133 (a)(2)-(al(6) where ligquid tetrachloroethylene way contact
the eyes. '

{g) Spills and diswvosal. In the event that liquid tetrachlorocethylene
ig spilled the employer shall immefiately provide available ventilation #nd
then ¢lean up the spill.

{(h) Ranitation. (1) Employers shall ensure that employess whose skin
becomes contaminated with liguid *tetrachlezoathvlene promptly wash or
showex With S0R/D and mild detergent and water to remove any
tetrachlorcethylene from the skin.

(22 Employexrs  shall  ensure that  employses who handle liguid
tetrachloroethylene wash their hands thoroughly with secap or mild
detergent and water before eating,_smoking or using toilet Faeilities.

(i) Training and inforxmation. (1) Each emplover who has & workplace in

Wwhich tetvacthLOethylene is present shall Keep a copy of this regulation
with BAppendixes A, B and € at the workplace. This material shall be made
readily available to affected employvees.

(2) Each employver whe has emplovees exposed to ﬁetrachloroethylene ahove
the action level or employees who may have skRin or eye contact with llquld
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tetrachloroethylene, or anployees ‘wha Work where a spill of
tatrachlorcvethylene may occur, shall annually:
(il Inform affected employvees of +the information eontzined in the

Substance Safety Data Sheet for tetrachloxreethylene (Appendix A of this
secetion) ;s

(1id) Advise affected employees as to the signs and symptoms of erposure
to tetrachlerxecethylene. _
(iid) Instruct affected employees to advise +the employer of +the

development of signs and symptoms of exposure to tetrachloroethylene which
are listed din Rppendim & of the section: and

(iv) Provide training to ensure that employees understand the
precautiens of safe use, emergency procedures, anfl the coxzrect use of
protective equipthent relative to¢ tetrachlorcethylenes.

{3) HMedigal JSurveéillance. (1) The employexr shall provide medical
procedures as required by this paragraph. A1l medical proceduzes shall he
performed by ox under the supervision of a physician at no cost to the
amployvesa . _

{2} The employexr shall make available +to each employee who is to be
exposed +to liquid tetrachloxoethylene or airberne concentrations of
tetrachlorpethylene at oxr above the action level, without regard to the use
of respirators, a medical examination which shall inglude the following:

(i} A medical history and physical examination with emphasis on the liver
and skin. ' '

(ii} A profile of liver function. _

(1ii) Uxinalysis +to include specific gravity, albumin, glucose, and a
mieroscopic on centrifuged sediment.

(3) The employexr shall obtain £rom the physician, as a record of the
examination, the fellowing information:

(1) A written opinion which conforms with paragraph (4)(7) of +this
segtion.

(11) A record of the results of liver function tests.

(1ii) A record of the results of urinalvsis.

(4) The employeér shall make available to each employes, exposad to
tetrachloroethylene in exrcess of the acgtion level at 12 mouths from the
date of the amployee‘s firxst erposure, and at every 12 months of exposure
in acces of the action level thersafter, a medical examination which must
include the fsllowing: ’

(1) A medical history and physical examination (see paragraph (F)(2)(i)
of this sectionl.

{ii) A profile of liver Ffunction.

(idii) Urinalysis (see paragraph (j)(2)(iii) of this section.

{5) The employer shall obtain from the physician, as a record of the
periodic examination, the followiny infoexmation:

iy A writien opinion whic¢h conforms with paragraph (j)(7) of this sec-
tion.

(ii) A record of the results of liver funétion tests.

— (iii) R.rxecord of the results of urinaly¥sis. ' _

(6) -The employex shall provide to the examining physician the Following
information:

(i) 2 copy of +this regulation with its Appendixes A, B, and C for
tetrachloroethylene;
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{1ii) R description of +the wemplovee's duties as +they relate +to his
exposure to teitrachlorxroethylene;

(iii) A description of any personal protevtive eguipment and respirators
required to be used:; '

(iv} The <zresults of any measurement whi¢h may indicate the affected
emplovea's éxposure;

(v} The affected employee's anticipated expvesure; and

(vi) Upen <xegiést of the: physician, any available information from
Previous medical examination of the affected employee. _

(73(i} The physician's written epinion shall he a signed statement by the

examining physician speclflca1ly stating: {A) Whether the employee has any
detected medical condition which uould place the employee at increased risk
of material LImpairment of the employvee's health from eXposure to

tetrachloroethyvlene or would directly or indirectly aggravate any detected
medical condition;

(B Any reconmended limitations upon the employee's exposure to
tetrachleroethylena, including limitations upon the use of personal
protective eguipment and respirators;

(¢) That the employeeé has heern informed by the physician of any detected
medical conditions which require Further medical examination or treatment.

(212 The physic¢ian's written opinion shall not reveal specific medical
findings or diagnoses unrelated to exposure to tetrachloxocethylene.

(iii) The employer shall provide the employee with a copy ¢¥f the physi-
cian's uritten epinion. _

{8) Ho employee shall be exposed +to Iigquid “tetrachloroethylene or
ailrborne concentratlons of tetxachlcroathylene in sugh a way &as would put
the employee at increased risk of waterial impairment of his health from
such exposure. This determination may be based on the rhysician's written
opinion.

(9 The employver shall proévide emérgency and folleow-up medical ewsmina-—
tions and treatment for any émployee injured throigh exposure to tetrach-
lordsethvlene.

(10) If the examining physician c¢hooses to use alternative medical
examinations to those spegified in paragraphs (4)(2) and (4) of this
se¢tion, the emplover may agcept such alternative medical surveillance
-axgminations as meeting the requirements of this part oprovided that the
employer:

(i) Obtains a gstatement from the examining physiciah setting forth the
alternative medicval eixaminations and thé <rationale for substitution =and
evidence that they will be squally effective.

(ii) ZInforms each expoesad emplovee of the fact that alternative madical
examinations to those regquired in paragraphs (3)(2) or (4) of this section
are to be made availahle.

¢11) If an enployee refuses any reguired medical éxamination, the
empléyar shall inform the employves of the possible health censeguences of
such rafusal and obteain a signed statement from the employee indicating

=—that the employee understands the =risks involved by refusing to be
examined.

12) No medieal procedure which would be performed pursuant to this
section need bhe performed if recoxrds of a previous such procedure performed
within the past six months are acceptable to the examining physician.
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(k) Recvordleeping. (1) E¥vosure determination. (i) The employer shall
keep an accurate record of all determinations reguired to be made pursuant
to paragraph (b)(1} of this section.

(1i1) The 1re¢oxrd shall include the written determination reguired in
paragraph (h}{(23 of this section. _

£1ii) This zrecoxd shall he maintained until zeplaced by a more recent
regord. _

(2) Exvosure measurements. (i) The employver shall keep an accurate
record of all measuraments taken to determine émplovee exposure to
tetrachlorcethylene,

tii) “This record shall include:

(&) The date of measursment;

" (B) Operations inveolving exposure Lo tetrachlorgethylene uhich are being
monitored;

(C) Sampling and analytical methods used and evidence of their ACCULACY,
including the method, results and date of calibration of sampling
equipment; '

(D) Number., duration, and tesults of sanples taken; and

(E) HName, social security numbetr and exposure of the employee monitored.

(iii) This zrecord shall be maintained until replaced by a morxe zegent
regord but in no event foxr less than one vear. _ _

(2} Mechanical ventilation. (i) When mechanigal ventilation is used as
an'engineering gontreol, the emplover shall maintain an accurate zrecoxd oFf
the measurements demonstrating the effectiveness of sueh ventilation.
required by paragraph (d)(3) of this sectien.

{ii) This recoxd shall include:

{A) Date of messureiant:;

{R) Type of measurenment taken;

(C) Résult of measurementk.

{iii) These zecords shall be maintained for at least one veax.

{(4) Emplovee _Erainjing and infermation. (i) The employer shall keep an
accurate recoxrd of all empleyee fraining and information required by
paragraph (i) of this secticn.

(i1} This record shall include:

(A) Date of training;

(B} Hawe and social security number of ewployeé trained;

(C} Content or scope of training provided.

(iii) This zrecord shall be maintained until replaced by a more recent
record. _ ' _

{5) HMedical surveillance. - (i) The employer shall Xeep an ac¢urate
record of employee medical surveillance required by raragraph (3) of this
section.

{1i) The record shall include:

(R) Results of tests zréguired by paragraph (jI(2) and (JI(5) of this
section: :

(B) Any emnployee medical complaints relative to euposure to
tetrachloroethylene;

(C) & copy of information provided to the physician pursuant to paragraph
£33C630i1), (3iii), Tiv), (v}, and (vi) of this section.

(D) Physician's written opinion; and

(E) A signed statewmsnt of any refusal to be ewamined,
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(iidl) This recoxd shall be maintained f£or the duration of the employment

of the affected emploves.
(6) Acgess to records. (1} All records required to bhe maintained by
this sec¢tion hall be made availablée wupon request to authorized
representatives of the Assistdnt Secréetazy of Laboz for Décupaitional Safety
and Health and the Dixector of the Hational Institute for Occupational
Safety and Health.

(ii) Ewplovee exposure determination and exposure measurement records
regquired t¢ be maintained by this section shall be made available <o
employees and former employees and their designated representatives.

(iii) Emplovee medical records reguired to be maintained by this section
shall be made available upon written request to a physician designdated by
the employee or former emplover, '

{1) Emplovee observation of measurement. 1} The employex shall give
affected employees or their representatives an cpportunity to ochserve any
measuxemant of employee exposure to teitrachloroethylene which is conducted
pursuant to this section.

(2) Whan ohservation of measurement of enployee exposure to

tetrachloroethylene requires entry into an area wheére the use of personal

protective devices, including respiraters, is required, the observexr shall
be provided with and reguized to use such eguipment and comply  with all
other applicablée safety procedures.

{3) Without interfering with the measurement, obhservers shall be entitled

o

(1) ‘Receive an explanation of the measuzement procedure. _ _
(1i) Visually obsexve all steps related +o the measureément of the

airborne concentration of tetrachloroethylene that are being performed at

the place of ewxposure; and
(31ii) Record the results obtained.

NOTE~+ The information contained in the following appendixes is advisory

in nature and is net intended, hy itself, to c¢reate any additional

ohligations not otherwise imposed or detract from any existing c¢bligatien.
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APPENDIX &

SUBSTANCE SAFETY DATA SHEET
FOR TETRACHLOROETHYLENE

T SUBSTENCE IDENTIFICATION _
A. Substance: Tetrachlorocethylene
B. Permissible Exposure: 100 parts of tetraghlorpethylene per

million paris of aiz (ppm) averaged over an eight-hour work

ghift. Also, 200 ppm sh&ll not he éxceéeded during an eight-

hour work shift excert that a peak of 300 ppm 1is permitted
for 5 minutes in any 3 hours during the worxk shift.

o. Appearance. and Odor: Colorless liquid with an odor like
chloroform or ether.

‘TI. HEALTH HAZARD DATA

a. Ways in Which the Chemical Affects Your Body:

: Tetrachloroethylens can affect your body if you inhale it or
if it comes in contact with your eyés or skin. It may also
affec¢t your body if you swallowm it.

B. Effects of Overexposute:

1. Short-Texm Exposurse: Tetrachleroethylene may ecause
headache; nausea, drowsiness, dizziness, incoordination
and unconscieusness, It may also cause Irritation of
the eyes, nose and throat and £lushing of the face and
neck. In addition; it might cause liver damage with
such findings as vellow jaundicde and daxk urine. The
liver damage may become avident seversl weeks after the
eNposure.

2. Long—-Tekrm Exposure: Prolonged or repeated overexuposuze
te -liquid tetrachloroethylene may causeé irxitation of
the skin. It might also cause damage ‘to the livexr and
kidneys.

3. Reporting Signs and Symptoms: You should inferm your
employer if you develoy any signs o6r symptoms and
suspact that they are causad hy exposuré to
tetrachlorcethylene.

ITT. EMERGENCY FIRST ATID PROCEDURES

E. Evye EXposurers If tetrachlorcethylene gets into your eyes,
wash the eyes immediately with large amounts of water,
lifting the lower and upper lids occasionally. I irxritation
parsists after washing, get medical attention. Conmtact
lenses should not bhe worn when working with this c¢hemigal.

B. Skin Exposure: If tetrachloxocethylene gets on your sKin,
promptly wash the contaminated skin using socap or mild
detergent. If tetradchlorcethylene soaks through your
¢lothing, remove the clothing promptly and wash the skin
usihg soap or mild detergent. If irritation persists after
washing, get medical attention.
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Breathing: If ¥you oxr afy other person breathes in laxge
ambunts of tetrachlorcethylene move +the exposed persen to

fresh air at once. If£ breathing has stopped, verform

artificial respiration. FKeep the affected person warm and at
rest. Get medigal attention as soon as possible.

Suallowing: When tetrachloroethylens has beén swallouwsd, get
medical attention immediately. TIf medical attention it not
immediately available, get the person to vomit by havlng him
touch the back of the throat with his finger or hy 91V1ng him
large amounts {onhe pint or mors) of warm salt watexr (tuo
tablespoons of salt per pint of water). Do not make an
unconsdious person vomrit.

Rescue: Move affected person fxrom the hazardous exrposuze.
If the exposed person has been overcoma, notify someone else
and put into effect the astablished emnergency zréscua
procedures. De net hecome & easualty yourself, Undexstand
youxr gnergency rescue procedures and Enow the locations of
the equipmaent before the need arisss.

Iv. RESPIRATORS AND PROTECTIVE CLOTHING

L.

Respirators: Respi:atozs are not +the hest way to contrel
exposure to tetrachlorcethylene. You can only be reguired to
wear them for routine use if your employer is in +the process
of 1nstalllng seontrols eor contrel measures prove inadequate.
You may bhe rzreguired to wear Tespirators for non-reoutine
activities or in emergencies. If respirators are worn, they
must have a Mining Enforcement and Safety Administration
(MESA) or MNational Institute for Ocveupational Safety and
Héalth (HIOSH) approval label. (Older respirators may have =
Bureau of Mines approval lahel.) For effective protection,
respirators must £it your face and head snugly. Respiratozs
should not be loesened or removed in work situations where
thexe use is required. If you can smell tetrachloroethylens
while wearing a respirator, the respixator 1s not working
¢orrectly; go immediately to fresh air. If vou experience
difficulty bresathing while wearing a zrespiratox, tell vyour
employet.

Protective Clothing: You must wear 1mperv10us ¢lothing,
gloves, face shield or other appropriate protective clothing
to prevent zepeated oxr prolonged skin contact uwith liguid
tetrachloroethylens. Replace or repalr impe¥rvious protective
clothing that has developed leaks.

Eye Protecgtions You must wear splash- proof safety goggles

(¢up-covezr type dust and splash safety goygles) wheze ByYe
contact to ligquid tetrachlorcethylene may ocour.

V. PRECAUTIONS FOR SAFE USE, HANDLING AND STORAGE

A,

Tetrachloroethylene nust be stored din tightly eclesed
containers in a well-ventilated area away Fxon strong
oxidizers and chemically active metals.

You must promptly remove any noh—~impervious clofhihg that
baécomes contaminateéd with liguid tetrachloroethylene and this
¢lothing must not he reworn until tHe ﬁetrachloroethylene is
removed from the clothing.
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ACCESS
A.

1s your skin hecones contanminated with liquid
tet:achlo:qethylene, you must promptly wash wor shower with
soap or mild detergent to remeve the tetrachlorcethylene from

your skin.

T vyou handle liguid ta%xachloxoethylene, vou must wash your

hands thorzoughly with seap or nild detergent and uwuater before

eating, smoling or using toilet facilities.

Ask your supervisor Where tetrachloroethylene is used in youx
work arez and for any additional plant safety and health
rules.

TG INFORMATION -

Each yaar vyour employer 1is reguired to inform you of the
information contained in this Substance Saféety Data Sheet fox

‘tetrachloreethylene. In addition, your employer must

instrxuet you in the safe use of tetrachleoroathylene,
emergency procedures, and the corréct use of protective
equipment.

Your employer is requixed To determine whether you are being
expeosefd to tetrachloroethylene. You or your representative

‘have the right to observe employes exposure measurements and

to xecoxd the results obtained. If your employer determines
that you are being overaxposéd, he is required to inform you
of the exposure and of the actions which are being talen +to
reduce you¥r expoOsSure.

Your employer is requized to Keep recoxrds of eRposuTre

determinations, exposurne measurements, and medical
survelllance. Your employer is required to make records of
erposure. determinations and vour gxposure measurements

available +to you or your representative upon your requést,
Your employer ig reéquired to zelease your medical records +to
your physicéian upen your uwritten request.
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APPENDIX B

SUBSTANCE TECHNICAL GUIDELINES
FOR TETRACHLOROETHYLEHNE

PHYSICAYL AND CHEMICARL DATR

A,

FIRE,

A.

B.

SPILL,

a.

Substance Identification

1. Synonyms: Perchlorcethylene: perchlorethylens;
tetrachlorethylene; pexk

2. Formula: CCL2 = cclz

3. Molecular wedight: 165.85

Physical Data

1. Boiling point (760 mm Hgd: 121.2 C (250 F)

2. Specific gravity (water = 1): 1.62

3. Vapor density (air = 1 at boiling point of
tetra chloroethylane) 5.832

4, Melting point: ~22.4%4 € (-8 F)

5. Vapoxr pressure at 20 ¢ (68 F): 14 mm Hg

6. Solubility in water, % by weight at 20 € (68 F): 0.015

7. Evaporation rate (butyl acetate = 1): 2.8

8. Appearance and odoxr: Coloxless Jigquid with an odor

like ¢hlorxoform or etherx

‘EXPLCSICN AND REACTIVITY HAZARD DATA

Fire

1. Not combustible

Reagtivity

1. Conditions contributing to instability: Heat.

2. Incompatibilities: Reagts with strong oxidizers and
chemidally active wmetals such as  bBarium, lithium and
heryllium.

3. Hazardous deconmposition products: Toxic gases and
vapors (such as hydrogen chloxide, phosgene and carbon
monoride) may be released when ‘tetrachlorocethylene
decomposes.

g. Special precautions: Ligquid tetrachlorocethylene will

attack some ferms of plastics, rubbér and coatings.
LEAK, AND DISPOSAL PROCEDURES
If tetra¢hloxoethylene is spilled or leaked, the following
steps should be *%aken:
1. Ventilate area of spill or leak.
2. Collect foxr zreglamation or absocrb in vermiculite, dry
sand, earth or a similar material.
Persons not wearing protective eguipment should be restricted

Trom axreas of spills orxr léaks until ¢leanup has heen
completed.
Maste dispoesal methods: Tetrachloroethylene may be disposed

of hy absorb1ng in vexmlcullte, dry sand, earth or a similar
material and d159051ng in a secured sanitary landfill.

MONITORING AND MEASUREMENT PROCEDURES
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Exposure Above the Action Level:

1. Eight hour exposure evaluation: Measurements taken for
the purpose of determining employes exposure under this
gectionh are bhest takKen such that the average eight-houx
gxposure way be défermined from a single sample or tuo
(2) four-hour samples. Short term samples (up to 30
minutes) may also be ugsed t¢ determine average exposure
level if a mindimum ¢f Ffive (5) measurements are taken in
a random manner over the eight-hour work shift. Random
sampling means that any portion of the work shift has
the same chance of being sampled as any other, The
arithmetic average of all such random equal duxation
samples taken on one (1) weork shift is an estimate of an
employer's averdge level of exposure Ffor that work
shitt. Adir samples should be taken in the employse's
breathing =one f{(air that would most nearly represent
that inhaled by the employee).

2. Ceiling Evaluation: Measurements talken for the purpose
of determining emplovee exposure under this section must
hbe taken during vperiods of maximun expected airborne
concentrations of tetrachlorcethyléne in the employee's
breathing zone. E minimum ¢f three measurements should
be taken on oneé woxrk shift and the highest of all
measurements taken is an estimate ¢f the emplovee's
exXposure .

3. Peak Above Ceiling Evaluation: HMedasurements taken ﬁor
the purpose of determining employee exposure under this
section must be taken during peziods of maximum expecdtad
alrxbeorne concentration of tetrachloroethyléene. Each
maasuremgnt should congist &£ & S-minute sample o6r
series of consecutive samplés totaling five (5} minutes
in %the enployee’'s Dbreathing =zone (air that would most
nearly represent that inhaled by the employes). k
minimum of three measurements should be taken on one
work shift and fthe highest of all measurements taken is
an estimate of the emplovee's exposure.

i, Monitering Technigques: The sampling and analyses undez
this section may be perxformed by instiuments such as:
detector tubes cextified by NIOSH under 42 CFR Part &4,
portahle direct-reading instruments, dosimeters, or gas
and vapor adsoxption tubes with subsequent chemical

analyses. The methed of measurement must determine the
concentration of ‘tetrachlerocetylene to plus or minus
35%.
Eupesure. Abeve the Permissible Exposure: Thée monitoring and
measuregments under this sec¢tioen should be essentially the
same described wundex paragraph (IV)(R). When sampling fox

peak expeosure evaluations, more than three (3) measurements
should be taken duxing the work shift so that increased
confidence may bhe placed in the judgenent that the employee
has ox has not, in fact, been exposed in excess of the
permissible limit. Taboratories performing chemical analyses
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should be accredited in Industrial Hygiene Chemistry by the

American Industrial Hygiene Asscociation. The methoed of
measurement must deterxwine the concentraticon of
tetrachloroethylene to plus ox minus 25%.

c. Methods: Methods meeting +the above accuracy requirements are
available #rom HIUSH.

n. gualified Persons:s Since many o©f the duties relating to
employee protection axe dépendent on the results of

monitering and_measuxing rrovedures, employérs should assure
that the evaluation of employee exposures is performed by a
competent industrial hygienist or other technically cualified

PeTrson.

MISCELLANEQUS PRECAUTIONS

A. Store tetrachloreoethylene in tightly c¢losed containers in a
well ventilated azea. .

B. High exposures to tetrachlorcethylene c¢an occur when
transferring the liquid from one container to anothex. _

C. Employexs should advise employees of all areas and operations

where exposure to tetrachlorocethylens ¢oculd occur.
COMMON. QPERATIONS
Cownmon operaticns in which exposure to tetrachloroethylene is lilely
to ocour axe: during its production and its use as solvent for dry
cledning. vapor dagreasing, cold ¢leaning, paint rémovers,
adhesives, detergents and inks; f£or the extraction of oils from

pharmaceuticals and in the processing and_ﬁiniéhing of textiles; and

as an intermediate in the manufacture of fluorocarbons.
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APPENDIX ¢ — MEDICAL SURVEILLANCE GUIDELINES

ROUTE OF ENTRY
Inhalation.
TOXICOLOGY

Tetrachlorzoethylene vapor is a narceotic. Rats did not survive when
erposed for longer than 12-18 minutes +to 12,000 oppm; when exposed
repeatedly %o 470 ppm they showed liver and kidney injury. Cardiac
arrhythmias attributed to sensitization of the myovardium to apinephrine
have been ‘observed with certain other chlorinated hydrocarbons, but

exposure of dogs tTo g¢oncentrations of 5000 and 10,000 ppm of
tetrachloroethylene did not produce this phenomenén., Four human subjects
ware unable to telexate 5000 ppm in a chamber for 6 minutes. They

experienced vertige, nauséa, dnd mental confusion during the ten minutes
following cessation of ewposure., In an industrial exposure to an average
coencentration of 275 ppm For 3 hours, followed by 1100 ppm for 30
minutes, a worker lost conscicusness; +there was apparent c¢linical
recovery one hour after exposuxe but the moniteored concentration of
tetrachloroethylene in the patient’s expired air diminished slowly over a
2 week vperiod. During the second and third post-enxposura weeks, the
results of liver function tests bhecame abnormal, suggesting +that dcute
exposure had had a significant effect upon the liver. Other instances of
liver injury following industrial exposure have been reported. Other
effecks on humans of inhalation of various concentrations are as follows:
2000 ppm, wild narcosis within 5 minutes; 600 pepm. sensation of numbness

around the mouth, dizziness and some incocxrdination after 10 minutes. In

human experiments, 7 hour expesures at 109 ppm zresulted in wild

irxitation of the eves, nose, and throat; flushing of the face and neck;

headache; somnolence; and slurring spéech. Expesure of the skin to the
liguid foxr 40 minutes rxesulted in a ‘pregressively severe burning
sensation bheginning within 5 to 10 minutes and this produced marled
erythema, which subsided after 1 to 2 hours. The liguid sprayed into
rabbhits' eyeés produced immediate pain and blepharospasm; patches of
epithelium were lost but the eyves recovered completely within 2 days.

I. BIGNS AND SYMPTOMS
Irritation of eyes, nose, throai; nausea; filushing of the face and neck;

vertigo, diz=ziness, incoordination; headache, somnolence; exrythema of
skin {from repeated or prolenged centact with liquid. Signs and symptoms

of liver involvement may ococur.

Iv.

V.

SPECTAL TPESTS.

Breath analysis for tetrachlorcethylene.

TREATHMENT
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Remove Lrom exposure. TFlush eyes with water and wash skin with seap and
water. If swallowed and the person ig conseious, induce vomiting. Give
artificdial resuscitation 4Ff idindicated. Recovery is usually zapid and
¢ompliete.

VI. SURVEILLANGE AND PREVENTIVE CONSIDERATIONS
E. GENERAL

Most <zeported effects of tetrachloroethylene are <caused by its

narcotic properties. Livexr function abnormalities after ewxposure
have been reported. It is important that the physician hecome
familiar with plant eperating c¢onditions in whigh exposure +to
tetrachlorcethylene CGCUrs. These with skin disease may not

tolerate the wearing oi.pzotec%ive clothing and those with c¢hronic
respizatory disease may mot tolerate the wearing of negative
pressurae respirators.

B. PREPLACEMENT

The following nedical procedures must Dbe nade available to each
employee who is exposed to tetrachloroethvlene:

1. A complete history and physical examinatiofii —-= The purpose is
to detect preexisting conditions that might place the exposed
employee at increased risk, and teo estahlish a baseline for
futuxe heslth monitoring. Examinatiocn of live¥ should be
stressed. The skin should bhe examined foxr evidence of
chXonic dissdrdezs.

2. Liver Zfunetien tests -- Tetrachloroethylensa may dause liver
damage. B profile of liver func¢tion should bhe obtained by
using a medically acceptable array of bieocchemical tests,

3. Urinalysis -- Since Ridney damage has also heen ohserved from
exposure, a urinalysis shall be obtained to include specific
gravity, albumin, glucose, and a microscopic on centrifuged
sediment.

c. PERIODIC EXAMINATIONS

The above medical examinations are +to be rapeated on an annual

basis.
References
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Cincinnati, 1974, p. 209,
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REFERENCES AND SOURCES
TETRACHLOROETHYLENE

19106.93
{d) Compliance =~ Open surface tank classification based on
- relative evaporation rate of 2.5 hours (from Doolitile)
(£} Pergonal Protective Equipment, and, (h) Sanitastion

Eyé: Grant, "Toxicclegy of the Eye;" "Tetrachloroethylene,"™ Chenical
_ Bafety bata Sheet

Skin: Patty., "Industziil Hygieneg and Toxicology:;"™ Sak, "Dangerous
Properties of Industrial Materials;" "Tétrachloroethylene,"
Commonwealth of Pennsylvania; Stewart et al., "Absorption of
Caxrbon Tetrachloride, Trichloroethylene, Tetrachloroethylene,
Methylene Chloxide and 1,1, 1-Txichloroethane Through the Human
$kin," ATHA Journal., Sept. - Oct. 1964, p. 439

Ingestion: Browning, "Toxicity and Metaboelism of Industrial Solvents;"
Sax, "Dangerous Properties of Industrial Materials:s" Gleasoi,
"Clinical Toxicology o6f Commercial Products:" Stecher, "Merck

Index"
COMMNENTS
Eye - Classification: 2
Output statement numbers: 10

Euceptions: HNone
‘Grant reéporits "eéxperimental momentary spraving 6f rabbit
eyes with tetrachlorocethylene from a préssurized fire
extinguisher from a distance of one foot caused immediate
‘pain and blepharospasm. The corneal epithelium became
granular and optically irregular and patches of
epithelium were lost, but the eyes recovered complately
within two days."™ By analogy with trichlorocethylene, it
is concluded that a classification of 2 is appropriate.
Skin - Classifigation: 2

Output statement numbers: 2, 7h, 17§, 174i, 20a
Exceptions: None '
Patty reports "iné¢idental coéntact on open skin does not
cause serious injury." According to Sax, zepeated or
prolonged contact results in "dermatitis preceded by a
reddening and burning and more rarely a blistering of
the skin." 8kin hecomes dry and cracked due to removal
of 0ils and is susceptible to infection. The Commonwealth
of Pennsylvania reports "tetrachlozocethvléne is absexrbed
in apprecialble amounts through unbroken skin” and may
have sericus conseguences. WorK by Stewart et al determined
that human subjects experienced pain within 5 — 10 winutes
of immersion of the thumnbs in the solvent:; the maximum pain
(described as mild to modexate burning) was experienced
within 156 -~ 20 minutes. Ten minutes &after the 30 minute
ernposure, the pain persisted without decredsed intensitys
it gradually subsided one hour following expesure. One
to tuwo hours after euposure; the marked exrythema subsided
in all cases. An analysis of alveclar air concentration
showed skin absorption. Steuwart's data show a maximum,
approximately constant range of concentrations at 20, 30
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and 60 minutes post exposure (0.26 - 0.36, 0.26 ~ 0.35,
0.23 — .39 ppm zrespeutively); a concentration of
0.16 — 0.26 ppm was measured 5 hours post exbosure. A
classification of 2 is concluded to be sufficient to pre-
veant harmful éxposures. The vapor pressure of the
substance is 14 wm Hg at 20 ¢©. It dives not have =z f£lashpoint.
Analogy to tridhloroethvlsne and its zdditiconal chlorine
atom leads to the conclusion that flammahility is not a
problem. Statement 7b is utilized %o prevent the taking home
of ¢lothing contaminated to the extent that a harmful expo-
sure might occur.
Ingestion - Classification: 2
Sutput statement numbers: 20a
Exceptions:- Hone
An oral LDEO feor rabbhits of 8120 mygrkyg was reported by
Brouwning. She continues, "vertigo, somnolence and
disturbance of equilibrium appeared in cats at a level
of 1 mygskg." No toxie effects were found in dogs aftex
dosages of 18 ~ 39 grskyg given as an emulsien. Merck
lists an oral mouse LD50 of 8.85 grkyg. Gleason reports
"tetrachlorocethylene is given therapeutically for hookuorms
to adults by meuth in desages of 1 « 4 mi.™ Some fatty
dégeneration of the liver and kidney damage hasgs bheen
noted. Because of its relatively low vapor prassure,
it is concluded that a dlassification of 2 is appropriate.
SUBSTANCE TECHNICGAL GUIBELINES
Tha refsrences .cited for this decument include: _ _
Manufacturing Chemists Association, Chemical Safety Data Sheet
SD-24 (MCR)

Stauffer Chemical Co., "Stauffer Chlorinated Hydrocarbons" {(Stauffex)

Ethyl €Corporation, "Ethyl Chlorinated Solvents™ (Ethyl}

Dow Chemical USA, Material Safety Data Sheet (Deow)

seurces of data items uUsed:

I. A. 1. Synonyms: MCA; Stauffer
2. Formula: MCA '
3, Molecular weight: Stauffer
B. 1. Boiling peint: MCA; Stauffer
2. Specific gravity: MCA
3. Vapor density: Stauffer
. Melting point: MCA; Stauffer
5. Vapor pressure: MCR; Stauffer
6. Solubility in water: Stauffer
7. Evaporatien rate: Stauffer
o 8. Appearance and odox: MCR _
II. B. 1.. Cenditions contributing to instability: ADL
2. Incompatibilitiss: none
3. Hazardous decomposition products: MCA
b, Special precautionst: ADL
ITI. A. Steps if released or spilled: MCR
e. Waste dispoesal methed: MCA; Dow
V. Miscellaneous precautions: HMCA; Stauffer

USE/EXPOSURE AND CONTROL DOCUMENT
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Referencees used in the preparation of this decument dinclude:

Browning, E., "Toxicity and Metabolisih of Industrial Selvents," Elsevier
Publishing Co., 1965 (Browning)

"Chemical Abstracts,” American Chemical Society, Vol. 66 ~ 77, 1967 -~ 1972
{CA)

Chemical Engineering, "Perchloxocethylene," 6/24/74 (Chem Eng)

"Chlorinated Solvents," Ethyl Corpoxation, Industrial Solvents Division
(Ethyl) _

Considine, D. M., "Chemical and Process Techndlogy Encéyclopedia,”
McGrauw Hill, 1974 {(Considine)

Kirk, R. and Othmer, D., "Engyclopedia of Chemical Technology," Inter-
scgience Publishers, 18548 (Chem Tech)

Kixk, R. and Othmer, D., "Encyclopedia of Chemical Technelogy," Inter-
science Publishers, 1972 (K-0)

Mellan, I., "Source Book of Industrial Solvents," Vol. II, Reinhold

Publishing Corp., 1957 (Mellan)

"Parchlorpethylenea." Chemic¢al Data Sheet No. 27, Mass. Department of
Labor and Industries, Feb. 1974 {(Pexchlokxoethyléne)

"Perchloroethylene,™ Chemical Safety Data Sheet; Manufacturing Chenmists
Assoc. (OS5DS) '

Stanford Résearch Institute, “Chemical Economics Handhook™ (SRI)

"Tetrachlordethylena," Hazard Process Index, Hazard Entry £182, NIOSH
HSM~99~73-62 (HPI)

"Tetrachloroethylens,” American Conference of Government Industrial
Hygienists, Hygienic Guide Series, June 1860 {Hygienic @Guide)

References for Specific UserEipogure

Considine, K-0, SRI

Chem Tech, Considine, Ethyl

Considine, HPI, SRI

Browning, €A, SRI

Considine, HPI, SRI

Chem Tech, Considine, K-0

CA, Chem Eng., Chem Tech, HPI, SRI

Mellan., SRI

Considine, Ethyl, Hygieniec Guide

Perchloxoethvlerne

11. Chem Tech, SRI

Reférences for Specific Control Methods

C8DS, Ethyl

CSDE, Ethyl

ADL estimate, Ethyl

0808, Ethyl

Ethyl, HPI

€SS, Ethyl

CSDS. Ethyl

W sl E W N 2

—_
=)

Ethyl

C$DS, Ethyl
G. Perchlorcethylene, CSDS
117. C5D8
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RESPIRATOR TRBLE DOCHUMENTATION

Substances Tetrachlorcetliviens

D. O.

Standard: 100 ppm, whexe 200 ppm shall not be encectled except

that a peakl is permitted of 300 ppm for 5 minutes during any 3 hours.
WARNING PROPERTIES:
Odox Thraeshold: Both Staub and Stern state that 50 ppm is *the odorx

threshold for tetraclilozcethylene.

Eye Irritation Level: Grant reports that "exposure to high concentra-

tigons of (tetrachloroethyléene) vapor causes mild sensation
of irritatien to the eyes, but serious injury is not likely.”
The exact concentrations producing irritation are mot mentioned

by Grant. _
Spector, however, reports that_aiter a 26 - 30 minute
expesure to 206 - 235 ppm, eye irritation occurs in humans.

Patty reports "very slight dirritation of the eyes”™ among
humans at 106 ppm.

Other Information: Spactor reports that a 10-minute exposure to

513 - 690 ppm produces nase and throat irritation.

Evaluation of Warning Properties: Since the odor threshold of

IDLH:

tetrachloxoethylene is below the permissible exposure limit, and
since eéye irritation occcurs at a concentration only 2 times

greater than the permissible exposure limit, the warning properties

of tetrgchloxoathylene are considered to be adeguate. Gas sorbent

Yespiratory eguipment is permitted.

500 ppm

Basis for IDLH Value: This IDLH is based upon the report by Sprectorx

that a 95-minute exposure to 1000 ppm rproduces “slightf&runkenness,
(but) no narcosis. Spector alseo states that a 20 te 30 minute

exposure to 206-235 ppm tetrachloroethylene causes &izzineas in.
‘humans. An IDLH of 500 ppm is used to prevent discorientation

during escape.

Other Tonricoletical Infermation: Patty reports that the prihceipal

rhysiclogical responsée to an exposure te a high céncentration
of tetrachleorocethylene is CNS depression. Gastreintestinal
disturbances may be obsexved alsc. Chronic expoesures to
tetrachloreethylene may xesult in liver and kidney damage.

Patty states that "dizzipess, 1nebx1atlon and incoordina-
tion have been observed in 1ndustx1al aXposuUre, Patty mentlons
an lnvestlgatlcn in which 7 cases of exuposure to tetrachloroethylene

ware reported. The concentrations ranged bhetween 232 and
285 ppm, Six men had "symptoms ©f headache, nausea, lightheadedness,

dizziness, tiredness, hang-ovexr, and d feeling of intorication,"
and liver disfunction was obsexved in 3 of these 6 men. The seventh
man "had a severe gastric¢ hémorrhage and c¢irrhosis of the liver.™
Spector, in summarizing the inhalation toxicity data of
humans, reports that a 20~ teo 30-minute exuposure to 206 — 235
ppm ftetrachloxrcethylene causes "eye irxritation, sinus dongestion,

nasal discharge., sleepiness tand) dizziness;" a 2-hour

exposure to 206 - 356 ppm ¢ausses "headadhe, eye burning, sinus
congestion, tongue thick, impaired cooxdination, (and) nausea;"
a 10-minute exposure to 513 - 690 ppm causes "eye, throat, nose
irritation, dizmminess, oral numbness, loss (o£) inhibition, (and}
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somie incoordination;"™ a 98-minute exposure to 1000 ppm produces
"slight drunkeness, (but) nec narcoesis;" a 2-minute exposure to
930 - 1185 ppm causes "irritation of eves, throat, (and)

marked dizziness;" a S5-minute exposure to 2000 ppm produces
slight narcosis.

In a study using-expgximental animals, one investigator
mentioned by Patty notéd that "2000 ppm were tolerated Ffor up
to 14 hours, 3000 ppm were tolerated For Y hours." Several
minutes of exposure to 6000 ppm and several houxrs at 2000 npm
rroduged uhconsciousness in the animals,

Browning reports that Carpenter determined that a
Y-hour exposure to #9000 ppm Rilled 2 - # out of 6 rats. B lethal
dose for the zat for a 6 - hour exposure was determined Lo be
6000 ppm, and for 1.2 hours was determined to 20,000 ppm. 3700
ppm was lethal for the mouse, and "for the cat & 2 1/2 hour
exposure te 16,200 ppm was not #£atal, though it was Ffatal for
cne animal at 41080 ppm." Breowning points out that some of the

inhalation data are inconsistent.
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USE/EXPOSURE AND CONTROL DOCUMEHNT

TETRACHLORCETHYLENE
Prind¢ipal Route
of Entry

UsesExposure
Inhalation of vapor and A,B
sKin contact with ligquid
during use as a dry
cleaning agent.

(Preofessional shops, <coin -
operated dry c¢leazning
establishments, industrial
dry c¢leaning, double knit
dry cleaningl.

Inhalation of vapor and 4,B
skin contactiwith liquid

or vapor during use as
a_&egreaser and ¢leanerxr

of metal. Vapor degreasing -~
it ig used where a high
boiling peoint is

advantageous {(high melting
vitches ahd waxes) and

where moisture may he

trapped in recesses (porous
metals and pieces with

deep recessas or bhlind

holes - watexr vapor aszeolropes
off with the
tetrachloresthylene vaporsl.
Liguid degreasing - cold
cleaning, electric portable
degreasers, immersion
deuvreasers, spray degreasers
(electronic components,
electroplating equipment)

Inhalation of vapor duxing 3
ilse as a c¢hemical

intermediate. Producition

of flugorocarbons.
(dichlorotatrafluoroethane;
trichloretxrifluoroethane,
tétrachlorcdiflucroethane)
trichleroacetic acid,

and interwmediate for

pesticides.

Inhalation of vapor and A,B
skin centact with liquid

during use in the processing

and finishing of textiles

Currently Used

Contrel Methods
Local exhaust ventilations;
general dilution ventila-
tion; personal protective
equipment (gloves - when
removing garmants from
machines)

Local exhaust ventilation:
general dilution ventila-
tion; personal protective
equipment (gloves, pro-—

tective clothing, goggles)

Process enclosurxe; local
exhaust ventilation;
general dilution ventila-
tion

Local exhaust ventilation:
general dilution veéentila-
tipri; personal protective
equipment (gloves)
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(scouring, sizming.
desizing, selvent for
dyes, grease removal from
furs, carrier for fahric
finishes, xesin solvent
for fabriec impregnations

Inhalation of vapor during A
manufacture and processing

of tetrachlozeethylene

{majority is made by
exvhydrochlorination.
chlorination or dehyvdzro-
chlorination of other hydro-
carbons or chlorinated
hydrocaxrbons)

Inhalation of vapoxr and A:B
skin contact with liquid
during use as an éxtrag-—
tiont of coils from wet

corn germ, extraction

¢of pharmaceuticals during
nanufacture, extraction

of fat from wet meat
scraps, extraction of
vegetahle and minexral oils,
sulfur extraction:

Inhalation of vapor and A,B
skin contact with liguid

during use as an

industrial solvent (rubher
industry ~ rubber solutions,
manufacture of insulated

wire; textile industry -
cgleaning operations;

printing industry - printing

ink blending: soap industry
compounding detergents; _
soot removal; caxrier solvent in
paint removezrs, adhesives,
rubber based cgements?

Inhalation of vapdér and A, B
skin contact with liquid

during manufacture and

of equipment using
tetrachleroethyvliene as a

‘heat aychange fluid (high

tension switeches and
transfdrmers)

Protess enclosure; lecal
exhaust ventilation; general
dilution ventilatioen

Local exhaust ventilation:
general dilution ventila-
tion; personal protedtive
egquipment (gloves)

Local exhaust ventilation;
general dilution ventila-—
ticon; persgdénal protective
equipment (gloves, protec-—
tive clothing. goggles)

Local exhaust ventilation;
general dilution ventila-
tion
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Inhdlation &f vaper and B,H
skin eontact with liguig
during compounding and
use of proprietary and
safety solvents (mixture
and azmeotropes with

other solvents to achieve
specific properties -
raise or eliminate flash
voints of fast evaporak-
ing s¢lvents)

Inhalation of vapor anid A,B
skin contact with liquid

during cleaning and main-

fenance of storage vessels

and during clean up of

accidental spills

Tnhalation of vapor and A,B
skin contaet with liguid
during miscellaneous
applications (anthelmintic
and vermifuge for hiumans
antl animals, asrosol

spray for Laundry treatment
as a competitor of

enzyme presoaks, drying
medium for wmetal and

woofd in a process similax
te degreasing)

A -~ Inhalation

B -~ S8kin and eve contact

resulting in

localized ixrritation

£ -~ Ingestion

Local exhaust ventilation;
general dilution ventila-
tion; personal protective
eguipnent (gloves, protec-—
tive ¢lothing, goggles)

Local exhaust ventilation;
general dilution ventila-
tion;: personal protective
eguipment (gloves, bhoots,
respiratory protective
devices)

Local exhaust ventilation;
general dilution ventila-
tion.

T -- sSkin contact resulting in
absorption and subsaguent

systemic pdisoning
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