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The Dbasic text of this document c¢ontains the draift technical standard
approved by the Joint Review Committese of the NIOSH/0SHA Standaxds

Completion Program and the supporting documentation fox the substance

TRICHLORGETHYLENE.

The SCP draft technical standards are recommendations to the Department of

Labor for its consid&ratibn in zulemaking and have no legal status until

final rules have bheen promulgated by that agency. This draft standard is

provided for your information only.

The References and Souré¢es, Respirator Table Docutientation and Uses/Exposure
and Conhtxol Documentation are the working documents used by the various SCP
working groups during the developrment of the draft technical standard and
sexrve as the technical foundation foxr the standard. The c¢lassification for

each substance and the regulatory statements were derived following =a

LR

dec¢ision logic'espablished for the various sections of the standard.
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Definitions. (1) "Pexrmissible eéxposure” means exposura of employees

to airborne concentrations of trichlorcethylene not in excess of 100 parts
per million (ppm) avéraged ovexr an eight-hour Work shift (time ueighted
average) and not in excess of 200 pdErts per mwmillion (ppm) at any time

during

an eight-hour work shift exrcept that an exposure not in excess of

300 parts per million (ppm) at any aggregaﬁe of 5 minutes in any 2 Thouzrs
shall be permitted as stated in $ 1910.1000, Table Z-2.

(2)

"Action level" means one half of the permissible exposure for

trichlercethylene for an eight-hour work shift,

(h)

Exposure determinastion and measurement. (1) Each employer whoé has a

place of enployment in which +%richlorocethylene is xeleased into the
workplace air shall determing if any employee may he exposed to airborne
concentrations of trichloroethylene at or above the action level. The
determinatien shall be made each time there is a change in production,

i
-
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process,

or control measures which could result in an increase in airborne

concentrations of trichloxoethylene.

(2)

B written record of +the determination shall be made and it shall

contain at least the following information:

i)

Any information, observations, or calculations which may indicate

employee sXxpdsurée to trichloréethylene:

(ii3

(iii)l

Any measuremeénts of trichlorcethylene taRken; _ _
Any employee complaints of symptoms which may be attributable to

exposure to trichloroethylene; and

Civi

within

Date of determination, work being pexrformed at the time, location
woxRk site, name, and soclal security number of each eaployvee

considered.

(3)

If +the employer determinés that any eéemplovee may be ekposed to

trichleroethylene at ¢r above the agtion leével, the exposuzre of the
employee in each worxk ‘eperatien whée is believed to have the greatest
exposure shall be measured. The exposure measurement shall bhe
representativer of the maximum eight-hour time weighted average exposure of
the employesa.

()

If <the exposure measurement taken pursuant to paragraph (b){(3) of

this section.xeugals employee exposure to trichloroethylene at ¢r abové the

action
(i)

level;
(id)
(5)

level, the employer shall:
Identify all emplevees who may bée sxposed at or above the action
and

Measure the exposure of the employees so identified.

If an employee exposure measurement reveals that an employee is

exposed to trichloroethylene at or ahove the action level, but not ahove
the perwissible exposure., the ewnposure of that employee shall be measured
at least every twe months,

(67

If an emplovee exposure nmeasurement reveals that an employee is

exposed to trichloroathylene above the permissible exposure, the employer

shall:

(i) Measure the esposure monthly of the employee so enposed; and

(13

Institute control measures as reguired by paragraph (d) of this

section.

(1iid)

who is

Individually notify, in writing, within five days, severy employee
found to be expesed +te trichloroethyleneé abhove the ©permissible

EXPOSUIE. The employee shall alsce be notified of the corrective action
being taken to reduce the erposure to at or below the permissihle exposure.
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(7) If twe consecutive employee exposure medasurements talken at ledst one

weell apart reveal that the emplovee is exposed to

trichloreethylene

halow

the action level, the employer may terminate maasutreiient for the emploves .

{8) For purposes of this paragraph,
occoeuy if the employee were not using a resplrator
(1) 2n employea’s exposure shall be obtained

(¢) Methods of measurement.

by any combination of long term or shoxti terw samples which represents

employea's actual exposure

the permissible exposure (See Appendix B {(iv)
(2) The method of measurement shall have an agcuracy,

employee exposure is that which would

the

averaged over the time periods appropriate fo

of this gsection).

level of 95 percent, of not less than that given in Table 1.

te a confidence

Table 1

Concentration Required Accuracy
Above pexrmissible exposure + 254
At or below permissible exposure
and above the action level + 35%
‘At ox below the action level + 50%

¢dd Compliance. (1) HNo emplovee shall be expoesed to trichlorocethylene
ahove the permzssmhla exposure as defined in paragraph (a)(13 of +this
section. _

2] Employee exposures t¢ airborne dontentrations of tric¢hloxoethylene
shall be controlled to at or below the permissible exposure by engineering

exrample, air velocity, static

ey

—
-

BE

and work pracitice controls:

(i) Endineéring and work practicde controls shall he instituted to reduce

exposures to at or below the permissible exposure,

that such contrels are not technically feasible.

(1) Wherever engineering and work practiece controls are not sufficient
to reduce expesures to at or helow the _
nonatheless be used 1t¢ reduce exposure to the louest level feasible and
shall be supplemented by réspirators in accordsnce with paragzraph (d)(4) of

this section.
(33 Engineering controls.

Permissible

exposure, they

except to the extant

shall

(i) When mechanical ventilation is used +o
contxol exposure, measuxemants which demonstrate system effectiveness.

pressuzre.,

or alr vo

lume, shall ke ma

least every three months. Measurements of systein effectiveness shall
be nmade within £ive days eof any change in production, proceéess, or control

for
de at
also

which might result in an increase in airbhorne concentratioens of
trichloroethylene.
£id)D In the design of open surface tank ventilation for the purposes of

$ 1910.94(d), operations involving trlchloxoethylene shall be ¢glassified as

B—-1 at 70 degtrees F.

£l Gompliance with the permissible exposure shall not he achieved hy

the use of respirators except:
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(1) During the time periecd necessary to install oxr implement engineering

or worX practice controls; or

ii) In work situations in which engineering and work practice controls

are technically not feasible; ox

(iii) To supplement engineering and work practice controls when such
controls £ail to reduee ailrborne concentrations of trié¢hloroethylene to at
or below the permissihle erposure; or

(iv)Y In emergencies.

(5) Where respirators are needed and permitted under this paragraph to

reduce employee eHposurxe, the enployer 'shall select and pzrovide the

appropziate respirator from Table 2 and shall ensure that the employee uses

the xesplratox provided.,

TABLE 2 RESPIRRTORY PROTECTION FOR TRICHLOROETHYLEHE

Vapor Cohcentration

5006 ppm or less A chemical caztridge respirator with
organic vapor carxtridgels).

Any supplied-air respiratex.

Any self-c¢ontained breathing apparatus.

1000 ppm ox less A chemical cartridge respirator with
a full facepiece and crganic vapor
cartridge{s).
A gas mask with a chin-style or =
front—- or bad¢Kk-mounted crganic vapor
canister.
Any supplied-air respirator with a
full facepiece, heilmet or hood.
Any self-contained breathing apparatus
pwith a full facepiece.

Greater than Self-contained hreathing apparatus
1000 ppm or entry with a full facapiece coperated in
and escape from pressure-demand or other positive
_unknoun pressure moeda.

1]

L)

concentrations S e e e s
A combination zespirxatcr wmhich includes
a Type C supplied-—-air respirator with
a full facepiece operated in pressure -
demand or other positive pressure or
continuous-£low mode and =an auxriliary
self-contained breathing apparatus
operated in pressure-demand or other
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positive pressure mode,
Fire Fighting Self-contained breathing apparatus
uith a full facvepisce operated in
pressure—-demand or other positive
pressure mode.
Escape Any gas nmask providing protection
agalnst orygahic vapors.
Any escape self-contained breathing
apparatus
(6) Respirators shall be approved by thé Minikg Endforcement and Safety
Adninistrgation {(foxnmerly Bukeau of Mines) ox by the National Ingtitute Ffor
Qoceupational Safety and Health under the provisions of 30 CFR Part 11.

(7 Tha employer -=shall institute a respiratory protection program in
accordance with % 1910.13u4{b}, (&7, (e), and (£). _
{e) Fire and safety. (1) The employer shall familiarize himself with

the information contained in the Substance Technical Guidelines (Appendix B
of this section) foxr trichlodrosthylene.

(22 For the purpose of compliance with $ 1910.309, locations classified
ag hamardous locations due t¢ the presence of trichlorocethylene shall be
€Class I, Gzroup D.

3 For the purpose of compliance with $ 1910.157, trichloroethylene is
¢lassified as a Class B fire hazard. '

D] Foxr the purpose of compliance mith $ 1910.178, locations classified
as hazardous locations due to the presence of +trichloroethylene shall be
Class I, Group D.

(5) Spray finishing operations shall be performed in accordance with %
1910.958(¢e).

€67 Where a fan is located in ductwork and wheére trichloroethylene is
present in the duectwork in <¢oncentrations greater than 26,000 ppm

(approximately 25 ©percent of the louex flammable limit), the #an rotating
element shall be of noensparking material or the casing shall consist of, oz
be lined w:th, noensparking matexial. There shall be sufficient clearance
betmean the fan rotating element and the fan <¢asing so as to prevent
contact,

7 Sources of dignitien such as smoKing or eopen flames are prohibited
where trichloroethylene presents a fire or explosion hazard. '

{82 Trichlorocethylene shall be stoxed so as not to come in contact with
strong caustics or chemically active metals.

{£)  Personal protective equipment. (1) Employers shall provideide and
ensure that employees use impervious c¢lothing, gloves, face shields
(eight—-inch minirnum) and other appropriate protectivé clothing necessaxy
to prevent repeated ox prelonged skin contact with Tiguid

—trichloreethylene. Face shields shall comply with $ 1910.%133(al(2).,
(a)(u), (al){(5) and (a)(6}). '

(29 Employers shall ensure that glothing et with liguid
trichlorogéthylene is placed in <c¢losed containexrs for storage until it ecan
he discarded or until the employer provides Ffor the removal of

trichlorcethylene from the clothing. TIf the c¢lothing is to be laundered or

T—
L
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othexwise c¢leaned %o remove the trichlervethylene, +the employer shall
inform the person performing the operation of the hazardous properties of
trichloroethylene.

{3) Employers shall ensure that non-impervious elothing whie¢h becomes
contanminated wWith liquid trichlorocethylene be femoved promptly and net
reworn until the trichloroethylene is rémoved £rom the ¢lothing.

(43 Employers shall provide and ensurxe that employees use splash-proof
safety gougles (cup-cover type dust and splash safety goggles) which comply
with $ = 1910.133 (a)(2)-(a)(6)uhere liguid trichloroethylene may contact
the eves.

(g) 8pills and disposal. In the event that liguid trichloroethylene is
spilled the employer shall immediately previde available wventilation and
then c¢lean up the spill.

(h) Sanitation. . Employvers shall ensure that emplovees whose skin
becomes wet with liguid trichloxoethylene prompily wash or shower with scap
or mild detergent and water to remove any itrichloroethylenes fxom the skin.

(i) Training ﬂg@_infé:matinn. (1} Each empleyexr whe has a workplace in
which trichloroeéthylene is present shall keep a copy of this =zegulation
with Appendiwes A&, B and C at the workplace. This material shall be nade
readily available to affected emplovess.

(2) Each employer who has employees euposed to trichloroethylene. above

.. the action level or employees who may have skin or eve contact with ligquigd
~trichloroethyleneé, or employees who work where a spill of trichlorcoethylene
‘may occur, shall annually:

(i¥ Inform affécted eamployees of +the information contained in the
Substand¢e Safety Data Sheet for +trichlorocethylene (Appandix A of this
section};

(ii} kdvise affected employees as to the signs and syinptoms of exposurs
to trichloroethylene.
(1id) Instrudt affected employees to .advise the employer of ‘the

developmernt of signs and symptoms of exposure to trichlorcethylene whiceh
are listed in Appendix & of the gection;: and

Civd Provide training to ensure that empleyvees understand the
rprecvailltions of safeé use, emergency procedures, and the correct uUse of
protective equipment zelative to trichlorxoethylene.
©(3j) Medicgal Surveillance. (1) The employer shall provide medical
procedures as required by this paragraph. A1l medical procedures shall be
performed by or wunder the supervision of a physician at no cost %o the
employee.

(2 The enployer shall make available to each employee who is to be
exposed to liquid trichloroethylene or airboxrne  congentrations of
trichlozocethylene at or above the action level, without regard to the use
of respirators, a medical examination which shall include the following:

(i) & medical history and physical examination with emphasis on the
lungs, heart, liver, Kidneys, and nervous systenm,

(3) The enmnployer shall ohtain from the physic¢ian, as a zecord of the

=—ayamintation, The following information:

(i) A written opinion which c¢onfeorms with paragraph (jI(7) of this
section. '

{4) The employer shall make available +to each employee, sxposed to
trichloxoethylene in exrcess of the action level at 12 months From the date
of the employee's <£irst exrposure, and at every 12 months of exposure in
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excess of the action level thereafter, a medical examination whicdh must
include the following: ' '

(i) A nmedical history and physical examination {(see paragraph (J){(2){i)
of this sectionl.

(5) The employer -shell obtain froem the physician, as a record of the
reriodic examinatioen, the fo0llowing information:

(i) A written opinion which conforms with paragraph (3){(7) of this
secdtion.

(67 The enployer shall provide to the examining physician the following
information: '
(i) A copy of this regulation with its ‘Appendixes A, B, and C for
trichloreoethylene;

(ii)} A& description of the employee's duties as they relate to his expo-
sure to trichloroethvliene;

(iii) A description of ahy personal protective eguipment and respirators
regquired to he used; '

(iv) The results of any measurement whHich may indicate the affected
employee's exposute;

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

tvi) VUpon =request of the physician, any available 1nformatlon from pre-—
vious medical examlnatlon of the affected employes,.

(7)¢4i) The physician's written opinion shall be a signed statement by the

examining physician specifidally stating: (A) Whethexr the employee has any
detécted medical condition whic¢h woeuld. place the eémplovee at increased risk
of material dimpairment of the employea's health from ex¥posure to

trichlorocethylene or would directly ox indirectly aggravate any detected

medical conditdion;

(B) Any recommended limitations upon the employee's exposure to
trichloroethylene, including limitations upon the use of personal protec—
tive equlpment and respirators;

(¢Y That the employee has beén 1nformed by the physician of any dektected

~imadical conditions which require further medical examination or treatment.

i} The physician's written opinion shall not reveal spedific medical
findings or diagnoses unrelated to exposure to trichloreethylemne.

(3ii) The employer shall provide the employee with a copy of the physi-
cian's written opinion.

(8) XNo employee shall be exposed to liquid trichlorocethylene or aixborne
condentrations of trichleorxcethylene in suc¢h a way as weuld put the employee
at ‘increased risk of material impairment of his health from such eXposure,
This determination may be based on the physician's written opinion.

(92 The empleyer shall oprovide emergency and follow-up medical
examinations and treatment for any employee injured through exposure to
triechloroethylene.

(30} If +the examining physician chooses +to wuse alternative medical

eraminations to those specified In paragraphs (33(2)  and y) of this
section, the emplover may accept such alternative medical surveillance

—examinations as meéeting the reguirements of this part provideéd that the
employer!?

(i) Obtains a statemeént from the examining physician setting forth the
alternative medical examinations and the rationale for substitution and
evidence that they will be equally effective.

—
—
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(ii3} TInforms each exposed employee of the Ffact that alternative medical

examinatioens to those reguired in paragraphs (32 (2) er (4) of this sectdion

axre to be made avasilable.
(112 If an enployee refuses any reguired medical examination, the

employver shall intoxrm the employee of the possible health cohseguences of
such refusal and obtain a signed statement from the emplovee indicating

that the employee understands the risks involved by refusing to be
exanmined.

{127 No madieal procedure which would be pexrformed pursuant to this
seetion need be performed if recdords of a previous such procedure pexformed
within the past six months are acceptable to the eramining physician.

(k) Recordkeeping. (1) Exposure determination. (i) The employer shall
keep an accurate record of all determinations required to be made pursuant
to paragraph (b)(1) of this section.

(ii) The revord shall include +the written determingtion reguired in

paragraph (b)(2) ¢f this section.

(iii) 'This =zrxegord shall be maintained until replaced by a moxre recent

record.

(2) ExposSure measurements. (i)} The employer shall Keep an accurate
record of all -measuxeman%s taken to determine enployee exposure to
trichlorocethylene.

(1i) This recoxrd shall include:

(X) The date of nmeasuremant;

(B) Operations involving exposure to trichloéorvethylene which are bheing
moniteored;

(C) Sawmplinhg and analytical methods used and evidence of their adcuracy,
including the method, results and date of cvalibration of sampling
eguipment;

{D) Number, duration, and resulits of samples taken; and

(E)} Hame, social security number and exposure of the ewmployea monitored.

(i3ii) This record shall be maintained until replaced by a more recent
recgerd but in no event for less than ong year.

(33 HMechanigal ventilation. (i} When mechanical ventilatien is used as
an engineering contrel, the émpleyer shall maintain an accurate record of
the measurements demonstrating the effectiveness of such ventilation
required by paragraph (d)(3) of this sedtion. ' '

{idi) This xecoxrd shall include:

(A)Y Date of measurement;

{(B) Type of measurement taken;

{¢) Result of measurement.

(iii) These records shall be maintained foxr at least onég year.

(4} Enplovee Itraining and information. (i) The employer shall keep an

i‘accurate record of all employee r training and information <requixed hy

paragraph (i) of this section.

(i1i) This regoxrd shall include:

(A} Date of training;

(B) Name and social security numhbhexr of employee trained;

(CY Content or scépe of training provided.

0iii) This reécvord shall be maintained until replaced hy a moére recent
recoxrd.
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(%) Medical surveillance. {i) The employer shall Reep an accurate
record of employee medical survelllance xequired hy paragraph {(3) of this
section.

(1i) The record shall include:

(A) Results of tests reqguired by pvaragraph (3){(2) and (3){(5) of this
segtion; »

{B) Any aemployee medical complaints relative to exposure to
trichloreoethylene;

(C) A copy of information provided to the physician pursuant to paragraph
(33063 ¢44y, (3ii2, (iv), (v), and (vi) of this section.

(D) Physician's written opinion; and _

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

(iii) This zecord shall be maintained for the duration of the employment
of the affected emplovee.

(60 Acgess to recoxds. (i) All records regquired to be maintained hy
this .section shall he made available upeon requast teo authorized
representatives of the Assistant Secretary of Labor for Occupational Safety
and Health and the Director of +the National Institute £or Occupational
Safety and Health.

(ii) Enmployee exposure determination and exposure measurement records
reguired to be maintained by +this section shall ke made available to
employees and former employees and their designated repréesentatives.

£iii) Employee madical records reguired to he maintairned by this section

'shall be made available upon written regquest to a physician designated by

i

ol

the employee or former employee.

(1} Emplovee observation _of measurement. (1) The employer shall give
affected emplqyees or their representafives an opportunity tc ohsexrve any
neasurement of employee exposure to itrichlorocethylene which is conducted

pursuant te this section.

Lz When ohsexvation of measurement of employee éxposure to
trichlorcethylene regquires eéentry into an area where thHe use of prersonal
rrotective devices, including rsspirators, is regquired, the observer shall
be provided with and required to use such egquipment and c¢omply with all
other applicable safety procedures.

{3)_Mifhout interfering with the measurement, observers shall he entitled
to:

(i) Receive an a¥xplanation of the measurement procedure.

(ii) Visually observe all steps related <o tThe measurement of the
alirborne concentration of trichleroethylene that are being performed at the
place of exposure; and ‘

(iii} Revord the results obtained.

NGTE: The information contained in the following appendixes iz advisozy
in nature and is neot intended, by itself, +to create any additional
obligations rtot otherwisée imposed or detract from any existing obligation.



e

NIOSH/0S8HA Draft Techniecal Standard

ahd Supporting Documéntation for TRICHLOROETHYLENE

APPENDIX &

SUBSTANCE SAFETY DATA SHEET
FOR TRICHLOROETHYLENE

I. SUBSTANCE IDENTIFICATICHN

i.
B.

C.

Substance: Trichloroethylene _

Permissible Exposurze: 160 pazrts of trichleroethyléene per
million parts of air (ppm) averaged over an eight-hour work
shift., Also, 200 ppm shall not bhe axcaeded during an eight—
heour work shift esxcept that a peak of 300 ppm .is permitted
for 5 minutes in any 2 hours during the work shift.
Appearance and 0Odor: Colorless liguid, unless dyed, with a
sweet odor liRe chloroform.

II. HERLTH HQZARD DATA

A.

Ways in Which the Chemical Affects Your Body:
Trichloroethylene can affect youxr boedy if you inhale it or if
it wcomes in contact with your eyes or skin or if vou swallou
it.

Effects of Qvgrexposure:

1. Short=Term Exposure: Trichlorxoethylene may c¢ause
nausea, vomiting, dizminess, numbness and tingling.
drowsiness, unconsciousness, irregular heart beat, and
death. 2£ alcoho1ﬂhas been consumed it may make the
symptons of exrposure %o trichloroethylens worse, and may
cause your sKin to ‘hecomée Flushed. TrighlSéroethylens
vapor may als¢ cause irritation of the eyes, nose and
threat, IE the ligquid is swallcwed it may causs
diarrhea. visual problems. You may also expexrisnce the
shakes, sleepiness; nausea and vomiting. If the liguid
is splashed in the eye, it may cause an irritation.

2, Long-Term Exposure: Repeated or prolonged contact with
liguid trichloreethylene may cause irritation oFf the
gkin. Repeated c¢ontact with the vapor may cause
dddiction to this c¢hemipal.

3. Reporting Signs .and Symptoms: You should inform vour
employer if Yyou develep any signs or symptoms and
suspect that they are caused by grposure to
trichlorecethylene.

IIT. EMERGENCY FIRST RID PROCEDURES

A.

Eye Exposure: TIf trichlorcethylene gets into your eves, wash
the eves immediately with lazge amounts of watex, liFting +tle

lower and upper lids occasionally. If irritation persists
after washing, get medical attentien. Contac¢t lenses should

net be wern when working with this chemical.

Skin Exposure: If trichloroethylene gets -on your skin,
promptly wash the contaminated skin wusing soap or mild
detergent. If trichloroethylene soaks through your ¢lothing,
remove the clothing premptly and wash the skin using soap or
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mild detergent. If  irritation persists aftexr washing, get

medical attention.

Breathing: If you oxr any other person breathes in large
amounts of ttichloroethylene move the exposed rerscen to fresh
air at once, If breathing has stopped; perform artificial
respiration. «Keep the affected person warm and at rest. Get
medical attention as soon as possible.

Swallowing: When trichlorocethylens has been swallowed, get
medical attention immediately. If medical attention is mnot
immediately availabhle, get the pex¥sen to vomit by having him
touch the back of the throat with his finger or hy giving him
large amounts (one pint o6& more) of warm salt water (two
tablespoons of salt per pint of watexs. Do not make an
unconscious person vomit, _

Regcue! Move affected pexrson from the hazardous exposure.
If the exposed person has been overcome, notify soheone else
and put into effeet the estahlished emergency rescue
procedures. Do noit hecome a <¢asualty yourself. Uhderstand
your emergency rescue procedures and know the locations of
the egquipment before the need arises.

RESPIRATORS AKD PROTECTIVE CLOTHING

A.

G.

Respirators: Respirators are not +the best way to control
exposure to trichlorocethylene, You can only he reguized fo
wear them foxr routine use if your employer is in. the process
of installing controls or control measures prove inadequate.
You may Dbe regquired tc¢ wear respirators for non—-routine
activities ¢r in emergencies. If zespirators are worn, +they
must have a Mining Enforcement and Safety Administration
(MESA) or National Institdte for Occupational Safety and
Health {(HNIOSBH) approvﬂi lahe1. (0ldexr respirators may have a
Bureau of Mines approval label.) For effective protection,
respirators must f£it your face and head snugly. Respirators
should mnot ke loosened or removed in work situations where
thexre use 1is zreguired. If vou can smell trichloroethylene
while wearing a respirator, the respirateor is not working
correstly; go immediately %o fresh air. If you experiénce
difficulty breathing while wearing a respizator;, tell vyour
emnpleyer.,

Protective Clothing: You must wear dimpervicus ¢lothing,
gloves, face shield or other appropriate protective clothing
to prevent zepeated oxr prolonged skin contact with liquid
trichlozoethylene. Replace oxr repair impérvious protective
clothing that has developed lesks.

Eve Protection: Yeu must wear splash-preoof safety goggles
(cup-cover type dust and splash safety goggles) where liguid
trichloroethylene may contact your eyes.

PRECAUTIONS FOR SAFE USE, HANDLING ARD STORAGE

A.

B.

Trichloroethylene vapors, at welevated tempexatures, form

explosive mixtures with aix.

Trichloroethylene must be stored in tightly ¢losed containers
in & coel, well ventilated area away from heat, spaxrks,
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ACCESS
A.

flames, strong caustics, aluminum, and chemically active
metals. '

Sourecés of ignition such as smoking and open flames are
prohihiﬁed wherever trichloreethylense is Thandied, used or
stored in a manner that could create = votential fire or
egxplosion hazard.

You must promptly zremove any non—-impervious ¢lothing that
becomes contaminated with liguid trichloroethylene and this
clothing must not be reworn until the trichloxoethylene is
removed from the clothing.

If your 6Rin becomes wet with liguid trichloroethylene, vou
must promptly wash or shower with socap or mild detergent to
remove the trichlorocethylene from yvour skin.

Fire extinguigshers, wuhere prfovided, hust be readily available
and you :should know where they are and how to operate them.
Ask your supervisor where trichlérocethylene is used in vour
woxrk area and fox any additional plant safety and health
rules. '

TO IKFORMATION

Each vear vyour enployer ig required to inform you of the
information contained in this Substance Safety Data Sheet for
trichlorcethylene. In addition., your employer nmust instruct
vou in the s#afe use oif trichloreethyvlene, emergency
rrocedures, and the correcvt use of protective equipment.

Your employex is required to defte¥mine whether you are being

esposed to trichlorocethylene. You or vyour representative
have the xight to observe employee exposure messurements and
to xecoxrd the results obtained. I+ your employer determines

that you are being overexposed, he is reguired to inform vou
of the exrosure and of the actions which are being +%aken to
reduce your exXposure.

Your employer is raquired to keep records of exposure

determinations, exposure measureiments, and medical
survéillance. Your enmplover is reguired to hake records of
exposure determinations and youx exposure measurements

available <o you or your representative upon your reguest.
Youxr employer is reguirsd to release your medical records to
vour rhysieisn upon your written regiuest.
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APPENDIY B

SUBSTANCE TECHHNICAL GUIDELINES
FOR TRICHLOROQETHYLENE

PHYSICAL ARD CHEMICAL DATA
Substance Identification

A.

1a’
2.
3.

Synonyms® Ethylene trichloxide; triclene
Formula: CHCL=CCLl2
Melecular weight: 131.4

Physical Data

1.
2.
3.

= TR Y & 20 57 R o)

Boiling point (760 mm Hg): 87 € (188 F)

Specific gravity (water = 1): 1.46

Vapor density (air = 1 at boiling point of
tzichloroathylenel: 4.5 '

Melting point: -86.4 C (=123 F)

Vapor pressure at 20 C (68 F):+ 58 mm Hg

Selubility in water, % by weight at 20 ¢ (68 F): 0.1
Evapdration xzate (butyl ac¢etate = 1): 6.2

Appearance and ddox: Colexless liguid, unless dyed, with
a siweet odor, like chliorofoin

FIRE, EXYPLOSION AND REACTIVITY HAZARD DATA

A.

Fize
1.
2.
3.

Fiash point: HNone in noxmal test method.

Auteignition tempexrature:r H#10 ¢ (770 FY

Flammable limits in aix, % by volume: <(at elevated
temperatures): Lower: 10.5; Upper: 41

Extinguishing media: Foam, carbhon dioxide, dry chemieal
Special fire-fighting procedutes: Do not use a solid
stream of water since a stream will scatter and spread
the fire. Use water spray to cool containers exposed to
a fire.

Unusual £ixe and explosion hazaxrds: Trichloroethylene
vapors, at elevated temperatures, can form explosive
nixtures with airx. A1l ignition sources must be
controlled where trichleorcethylene is used, handled or
stored in a manner that could c¢reate a potential fire ox
explosion hazard.

LAhove 26,000 ppm, one fourth of the 1ower flamnable
limit, is one situation in which +trichloroethylene is
considered +to be a potential fire and explosion hazard.
For purposes of complying with 29 CFR 1910.309, the
elagsification ¢f hazardous ldécations as described in
Brticle 500 ¢f the HNational Electridal Code fozx
tridhlordethylend shall be Class I Group D.

Reactivity

1.

Conditions ¢ontributing to instability: When exposed to
light and aix, trichlorcethylene slowly decomposes and
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SPILL,
A,

becomes acid. When this occurs in prasence of aluminum,
a vielent decomposition reagtion may occurxr.

Z. Incompatibilitieg: Contact with strong caustic ‘way
cause formation of dichlorcacetylene, a towic and
flammable gas. Batches of trichlorcethylens that have
bécome acidic¢ xeact violently with aluminum, causing
explosions and firxes. Trichlorcethylene will react with
¢hemically active metals such as barium, Lithium,
sodium, maghesium, and titanium.

3. Hazardous decomposition products: Toxic gases and
vapors {(such as hydrogen chloxide:. phosgene and c¢arbon
monoxide) may be. released in a fire dinvolving
trichloroethylene.

4. Special rrecautions: Liguid ‘trichlozoethylene will
attack some forms of plastics, rubbéer and coatings.

LEAK, AND DISPOSAEIL PROCEDURES

If +tzichlorocethylene is spilled oxr Ileaked, the following

steps should be taken:

1. Ventilate area of spill or leak.

2. Collect £for reclamation or absorb in vermiculite, dey
sand, earth or a similaxr material. :

Persons not wearing protective équipment should be restricted

from areas of s5pills oxr leaks until ecleanun has been

completed.

Haste disposal methods: TrichlorXocethylene nay be disposed of

by absorbing in wvermiculite, dry sand, earth or a similax

material and disposing in a secured sanitary landfill.

MONITORING AMD MEASUREMENT PROCEDURES

A.

Exposure Above the Action level:

i. Eight houxr exposure evaluation: Measurements taken for
the purpose of determining employee exposure under this
sectien dre best taken such that the average eight~hour
exposure may be determined from a single sample or tuo
(2) four-hour samples. Short term samples f(up to 30
minutes) may also be used to determine average exposura
level if a minimum of five (5) measurements are taken in
a random manner over the eight-hour work shift. Random
sampling means thal any poxtién of the work shift has
the same chance of being sampled as any other. The
arithmetic average of all such random sgual duration
samples takKen on one (1) wor¥ shift is an estimate of an
employee's average level of exposure for that work
shift. Air samples should be ftaken in the employee's
hreathing =one (air that would most nearly represent
that inhaled by the émploves).

2. Ceiling Evalustion: Measurements taken for the purpese
of determining employee exposure under this section must
be taken during periods of maximum expected airborne
concentrations of trichlorocethylene in the enmplovee's
breathing zone: A minimum of three measurements should
be taken on one work shift and +the highest of all
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measurements taken iIs an estimate of the employes’'s
@Rposure. '

3. Peak Above 'Ceiling Evaluation: HMeasuzements taken fox
the purpose of determining employee exposure under this
saction must be taken during periods of maximum expected
airborne conecentration of trichlozoethylane. Each
megasurenent should wecoensist of a S-winute sanple ox
sexies of consecutive samples totaling five (5) minutes
in the employse’s bhreathihg zone (air that would most
nearly represent +that inhaled By “the emplovee). B
minimum ¢f three measurements should be taken on one
work shift and the highest of all measurements taken is
an estlmate of the empleovee'’s exposursa.

by Monitoring Technigues: The sampling and analvyses undexr
this section may be performed by instruments such as:
detector tubes cértified by HIOQSH under 42 CGFR Part 8Uu,
portakle direcdt-rxeading instruments, dosimeters, or gas
and wapor adsorption tubes with -subsequent chemical
analyses. The method of measurement must determine the
concentration of trichloroethy to plus oxr minus 35%.

Exposyre Above the Permissible Exposure: The monitoring and

neasurements under this section should he essentially the sam

deseribed under paragravh (IVIC(AY. When sampling £or pesak
gxposurae evaluations, more than three (%) medasurements should
be taken during the work shift so that inéreased cvonfidehce
may be placed in the judgement that the employee has oxr has
not, in H£act, bheen exuposed in excess of the permissible

Timit, Laboratories performing chemical analyses should bhe
accredited in Industrial Hygiene Chemistry by the Amsrican
Industrial Hygiene Association. The method of nmeasurénment

must determine the concentration of trichlorceéthylene %o Pplus
or minus 25%.

Methods Methods meeting the above acéUracy reguiremants are
available fxrém HIOSH.

gualified Persons: Since many of the duties relating to
employee protection are depandent on the results of

monitoring and measuring procedures, emplovers should assure
that the evaluation of employee exposures is perférmed by a
cempetent industrial hygienist or othexr techni¢ally qualified
person.

MISCELLAMNEQOUS PRECAUTIONS

AL

B.

c.

D.

‘Store trichloxocethyvlene in tightly closed c¢ontainers in a
cgool, well ventilated area.

Trichlorosthylene should be inspected periocdically to detect
presence of acid. Material that is acid must not be used in

presence of aluminum,

High exposuras to trichloroethylensa sarn ocour whan
transferring the ligquid from one container to another.
Employe¥s should advise employees 6f all areas and ocperations
where exposure to trichlorcethylene could ocaur,

COMMOK OPERATIONS
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Common operations in which exposure to trichlorcethylene is likely
to eccur are: during its production and its use as a solvent for
vapor degreasing of metals, dry cleaning, extraction of vegetable
matexial and cold cleaning; a5 a heat transfer fiuid, anesthetic and
fumigant; during its use in the manufacture of textiles and rubhex;
and during its use in surface coatihgs, cleanihg and poélishing
preparations and adhesives.
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APPENDIX C - MEDICAL SURVEILLAMNCE GUIDELINES

I. ROUTE OF ENTRY
Inhalation.
IT. TOXICOLOGY

Trichloroethylene vapor is a narcotic. In dogs, cardiac sensitization to
epinephrine oc¢curred at concentrations of 50006 to 10,000 ppm. Other dogs
exposed repeatedly to 500 to 750 ppm became lethargic, vemited, lost
weight, and shouwed liver dysfunetion. Human eXposure to
trichlexoethylene has produced several fatal cardiac arrhythmias. Fatal
intoxication of workers has been reported in & well documsnted dasé,
where +the exppsure as +to levels estimzted at 1700 to 3300 ppw for 190
minutes. ITnjiuzy +to lungs, livér or Kidnéys has heen reported
infrequently. Trigeminal nerve paralysis has bheean reported,

Overxexposure produces headache, vertigo, wvisual disturbances,; tremors,

somnoelence, hausea, and veniting. A groquoi female workexrs exposed to
approximately 270 ppm complained of flushed skin, weakness, vomiting, and
abdominal cramps; wminer c¢ardiac arrhythmias were observed in somea.
slight impairment of psychophysiological efficiency has heéeen deseribed
from tests on human experimental subjects at vapor contentrations of 100
ppm, but these observations were not <confirmed in other studies.
Voluntary habituation to trichloxoethylene vapor oceurs in industzy. A
peculiarx dexrmal response resulting f£xom the ingestion of alcoholic
beverages after repeated expogure to +trichlorovethylene has bheen
described: This coensists of cutaneous vasodilatation of the face, neck,
shouldexs and bacK. Breath analysis for trichlorocethylene has provided a
more accurate index of exposure than has measurement of metabolites
{(trichloroetharol and trichlorecacetic agid) in the urine. A fsu drops of
the 1iQuid in the eye will result in transient pain and conjunctival
irritation. Tt alsoe has a defatting setiodon on the skin, and dermatitis
may result From xepeated wontaect with +the 1liguid ox with high
concentrdtions of +the vapor. Trichloroethylene has been reported to
induce hepatic¢ c¢arcinoma in mice.

IIT. SIGNS AND SYMPTOMS
Headache, vertigo, wvisual disturbhances,; tremors, somnelenée, nausea and
vomiting; eve irritation; dermatitis. Cardiac arrhythmias have bheen
reported. )

TV. $PECTAL TESTS
Breath analysis fer trichlorocethylene.

V. TREATMENT
Remove from exposure. Flush eyes with water and wash skin with soap and
water.. If swallowed and the person is conscious, induce vomiting. Give

14
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artificial resusgitation if indicated. Recovery is usually rapid and
complete, The wuse of epinephrine ox similar vasopressor drugs .is
contraindicated.

VI. SURVETLLANCE AND PREVENTIVE CONSIDERATIONS
a. GENERAL

Most =zreported effects of trichloroethylene are <caused by its
narcotic properties. Alcohol ingestion potentiates the effects.
Cardiac arrhythmias may oggur. It is important that the physician
become familiar with plant operating conditions in which arposure to
trichloroethylena COCUrs. Theose with skin disease may not toleratsa
the weazring of protective c¢lothing and those with chronic
respiratory disease may not tdlerate the wesring of negative
pressure respirdtors.

B. PREPLACEMENT

The £ollouwing medical proceduxes must be made availahle to each
employee who 1s exposed to trichleroethyvlene:

1. Complete histoxy and physical exanination ~- The puxpose is
to detect preexisting conditiens that might_place ‘the exposed
empleyee at increased risk, and to establish a baseline for

future health monitoxing. Examination of the respiratory
system, heart, liver, Ridneys, and nervous system should be
stressed. The skin should bhe examined for evideénce of

- dhronic disozdars.
C. PERIODIC EXAMIHATIONS

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

basis.
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USE/EXPOSURE AND CONTROL DOCUMEMNT

TRICHLOROGETHYLENE
Principal Route
UsesExposure of Entry

Inhalation of vapor and i, B

skin contact with liquid

and vapor during clean-—

ing and other maintenance

of degreasing eguipment

Inhalation of vapor and A.B

skin contact with liguid

and vapor during metal
degreasing operation

{cold cleaning and vaper
degreasing in metal woxking,
electroniés manufacture,

and in aerospace industries
and precision tools and
instruments manufacture)

Inhalation of vaper and A,B
skin contaeot with liguid

angd vapor during apgpli-
cation of surface

coatings containing soidl-
vent and surface coating
remover (including paint,
varnish, and tar removex;
paint and lacguer thinners;
industrial paints especially
those containing tar or
pitechs inks)

Inhalation of wvapor and A, B
skin contact with ligquid
and vapor during textile
manufacture and processing
{in¢luding scouring antd
eleaning of raw wool,
cotton, c¢ottonssynthetic
fibher blends; spot
¢leaning of yazns, piece-~
gocds to zemove cils,
wtaxes, Tats; dissolving

of basting threads;
textile dyeinyg)

Inhalation eof vapor angd A, B
skin contact with liquid
and vapor during cleaning

Currently Used

Control Methods
General dilution ventila-—
tion; personal protective
eguipment (rzespiratory pro-
tective devices, goggles,
boots, gloves, safety
hazness) '

Proeess enclosure;: local
exhaust ventilation; per-
senal protective equip-
ment (gloves, aprons)

Process enclosire; local
exhaust ventilation; per=
sohal protective equip-
ment (gloves, apreons,
goggles, respiratory pro-—
tective devieces?

Process enclosure; local
gxhaust ventilation

Process enclosure; local
exhaust ventilation.
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and degreasing operations
{including drycleaning of
fabrics and furs; clean-
ing of glass items sugh

as optical lenses, dishes,
£ilms, molded articles)

Inhalastion of vapor and R, B
skin contaet with liguid
or vapor during extrac-—
tion and purification
rrocessing (including
vegetable and mineral

oils such as olive, c¢oxn,
linseed, soyheéan. cococa
butter; mineral and
vegetable waxes; caffeine
and nicotine; purification
of sulfur and phosphorous
from gas; deuwaxing of
lubrication eils and
mineral oils; pharmaceu-
ticals; spicée ocleoresins;
fat-free glua from
tannery residues and

Wwax and paraffin Ffrom
refuse?l

inhalation of vapor A,B
and ceontact with liguid

and vaper during man-

ufacture of rubber

products (especially

synthetic rubbers such

as neoprene)

Inhalation of vapor and A,RB.

skin contact with ligquid
and vapor during fumiga-
tion opexations (includ-
ing 5eeds and grains

and othexr uses as a
disinfectant and insecti-
cidel

Inhalation of vapor and A,B
sRin contact with liguig

and vapor during sviithesis

and handling of substance

Inhalaticn of vapor and A,B
skin contact with liguid

Process enclosure; loczl
exhaust ventilation

Procass enclosure; local
exhaust ventilation

Logal exhaust ventilation;
personal proikctive eguip-
ment (respizatory protective
devices; gloves)

Process enclosure; leogal

eéxhaust ventdilation

Frovcegs eng¢losure; local

exhaust ventilation; per-
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and vapor during manu- sonal pretective eguip-

facture of surface ment {glowes, aprons.,
coatings containing goggles, respiratoxry pro=
sclvent and surface tective devices)

coating removers (includ-
ing paint, varnish, and
tar remover; paint and
lacguer thinners; indus-
trial paints especially
those ¢ontaining tar
or piteh; inks)

Inhalation of vapor and A+B Process endlosure; local
skin contact with liguid exhaust ventilation

‘and vapor during manu-

factuzre of cleaning and
polishing preparations
(inc¢luding soaps, house-

held ¢leaning compounds,

rug cleansr, spot remover,
selvent-type metal polish,
shoe and stove polish, i
suede polish, auto hody
cleangr/pélishl

Tnhalation of vaporxr A,B Procaess enclosure; local
and shin contact with exhaust ventilation
liguid and vapox during

manufacture and use of

adhesives containing

solvent (including

rubber c¢ement and in

boot and shoe industryl

Inhalation of vapor and A.B Process enclosure; loecal
skin contact with ligquid exhaust ventilation
duxing preparation and

handliing of angsthetic

and analgesic preparatiorns

Inhaldation of vapor and A+ B Process enclosure; local
skin contact with liguid exhaust ventilation

and vapor during synthesis

of othexr c¢hemicals (inglud-

ing 1,1.,2,2-tetrachlorcethyl

sulfenyl chlorxide, penta-

chlorocethane, perchloro-

ethylene, titandium dioxids

A —-— Inhalatiocn
B ~-—- SKin and eve centact resulting
in lecalized ixritation
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¢ -- Ingestion

D -- Skin contact resulting in
absorption and subhsedusnt
systenmic peoisoning
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