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The basic text of this document c¢ontains the draft technical standard
approved by the Joint Review Committee of the HNIOSH/0SHA Standards
Completion Program and the supporting documentation for the substance
DICHLORODIFLUOROMETHANE.

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

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

(1) "Permissible enposure™ means inhalation of dichlorodifluoromethane in
concentrations not in excess of 1,000 parts per million (ppm) (4,950
milligrams per c¢ubic meter., mgscu.m. ) averaged over an eight-hour work
shift, as stated in %% 1910.93, Table G-1.

(2) "Action level"™ means one half of the permissible exposure for
dichlorodifluoromethane.

(b) Exposure determination and measurement.

(1) Each employer who has a place of employment in which
dichlorodifluoromethane is released into the workplace air shall determine
if any employee may be exposed to airborne concentrations of
dichlorodifluoromethane at or above the action level. The detexrmination
shall be made each time there 1is a change in production, process, or
control measures which c¢ould result in an increase in airbozrne

concentrations of dichlorodifluoromethane.

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

(i) Any information, observations, or calculations which may indicate
emplovee exposure to dichlorodifluoromethane;

(ii) Any measurements of dichlorodifluoromethane taken;

(iii) Any employee complaints of symptoms which may be attributable to
exposure to dichlorodifluoxromethane; and

{iv) Date of determination, work being performed at the time, location
within woxk site, name, and social security numbher of each employee
considered.

(3) If +the employer determines +that any employee may be exposed to
dichlorodifluoromethane at or above the action level, the exposure of the
employee in each work operation who is believed to have the greatest
exposure shall be measured. The exposure measurement shall he
representative of the maximum eight-hour time weighted average exposure of
the employee.

(4) If the exposure measurement taken pursuant to paragraph (h) (3) of
this section reveals employee exposure to dichlorodifluoromethane at oz
above the action level, the emplover shall:

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

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

(5) If an employee exposure measurement reveals that an employee is
exposed to dichlorodifluoromethane at or above the action level, but not
above the permissible exposure, the exposure of that employee shall he
measured at least every two months.

(6) If an employee exposure measurement reveals that an employee is
exposed to dichlorodifluoromethane above the permissible exposure, the
employexr shall:

. (i) Measure the exposure monthly of the employee so exposed; and

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

=gection; and

(iii) Individually notify, in writing, within five days, every employee
who is found to be exposed to dichlorodiflucromethane above the permissible
exXposure. The employee shall also be notified of the corrective action
being taken to reduce the exposure to at or below the permissible exposure.
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(7)Y If two consecutive employvee exposure measurements taken a2t least one
ueek apart reveal that the employee is exposed to dichlorodifluvromethane
below +the =action level, +the employer may terminats measurement for the
employeae,

(8) For purposes of this paragraph, employee exposure is that which would
occuxr if the employee Were not using a respirator.

(c) Methods of measurement. '

€1) Zn emplovee's exposure shall be obtained by any combination of. long
texm or short term samples which represents the employee's actual exposure
averaged over an eight—hour worKk shift (See Appendix B (iv) of this
section). _

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

Takie 1
Concentration Required Rccouracy
Above pexrmissihle exposure + 25%
At or bhelou permissible exposure
and above the action level + 35%
At or below the action level #* 50%
{da? Compliange. {13} No employee shall be sRposed to

dichlorodifiuoromeéthane above the permissible eéxposure as defined in
paragraph (a){(1} of this section.

2 ' Enployee exposutes to airborne concentrations of
dichlorodifluoroniethane shall be controlled to at oz below the permissible
exposure by engineering and work practice controls:

(i)> Engineering and work practice controls shall be instituted to reduce
exposures to at or below the permissible exposuxe, exncept +to the extent
that such controls are rnot technically feasible.

(iid Wherever eangineéring and WorkK practice contrxels are net sufficient
to reduce exposures to at or below the permissihle exposure, they shall
nonetheless be used +to zeduce exposure to the louest level Ffeasible and
shall be supplemented by respirators in accordance with paragraph (d)(4) of
this section.

{33} Engineering controls. Wheén mechanidal ventilation is used to
control exposure, measurements which demonstrate system effectiveness, forx
examnple, air velocity, static vpressure, or air velume; shall be made at
least evexy three months. Measuremernts of system effectiveness shall also

==he made within £five days of any change in production, process, or control.
which might result in an increase in airberne concentrations of
dichlorodifluoxromethane.

(y4) Compliance with +the permissible exposure shall not he achieved by

the use of respirators exceptrs

pev—
-
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(i) During the time period necessaxy to install or implement engineering
or work rractice controls; ox

{ii) In work situations in which éngineering and woxk practice controls
are technically not feasible; oz
(iid?} To supplement engineering and wexk practice contrels when such

controls fail to reduce airborne concentrations of dichlorodiflucromethane

to at or helow the permissible exposure; or

(ivY) In ewmergencies.

(5 WNhere zrespirators are needed ang permltted under ‘this paragraph to
reduce employee eaxposure, ¢the employer shall select and provide the
appropriate respirateor from Table 2 and shall ensure that the eémployvéée useées
the respirsator provided.

TABLE 2 RESPIRATORY PROTECTION FOR DICHLORODIFTUOROHETHRHE

Gas Concentration

10,000 ppm

or less Any supplied-air xespizator.
Any self~coentained breathing apparatus.

50,000 ppm Any-supplied“air respirator with a

or less a full facepiece, helmet or hood.
Any self-contained breathing apparatus
with a £ull facepiece.
& Type C supplied air respirator with a half
facepiece operated in pressure-—dem=and oxr other
positive pressure or continuous—flow mode.

Greater than Self-¢ontained brzeathing apparatus

50,000 ppm oz with a full *acepience operated in

entry and escape pressure-demand ox other positive

Zrom unknoun prassure mode.

concentrations i T R I
L cembination respirator which includes
a Type C supplied-air respirator with
a full Ffacepiete coperated in pressuré-
demand or other posiiive pressure ox
continucus-flouw mode and an auxiliaxry seldf-
contained breathing apparatus cperated
in pressure—demand or other positive
pressure mode.

Fire Fighting Self-tontained breadathing apparatus with

a full facepiece operated in pressure-
demand or other positive pressire mode.
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Escape kny gas mask providing protection
dagainst organic vapors.
Any escape self-contained breathing
apparatus.
(6 Respiratoxs shall be 1ppxoved by the Mining Enforcement and Safety
Rdministration {formetly Bureau of Mines) or hy the Hatienikal Institute For
gocupational Safety and Health under the provisions of 30 CFR Part 11.

«7) The employexr shall institute a respiratory protection program in
accordance with $ 1910.7134(b), (d), (e), and (£). _
{a} Fire and safety. (1} The employer shall familiarize himself with

the information contained in the Substance Technical Guidelines (Appendix B
oFf this section) fox dichleorodifluoxomethane, _

(2) Ddichlorodiflucromethane shall be stored so as not to come in contact
with chemically active netals.

¢£) Personal wprotective eguipment. (1) Employers shall provide and
ensure that employees iuse impervious clothing, gloves, face shields (eight-
1nch minimum) and other appropriate protective ¢lothing necessary to
prevent the skin from becoming wet with liguid dichlorodifluoromethane ox
from becoming frozen from contact with vessels containing
dichlorodifluoromethane. Face shields shall comply ‘with $  1910.133¢a)(2),
€ay(u), Cay(h), and (a)(eY.

€23 Employers shall ensure that clothing which becomes wet with liguid
dichloxodifluoxromethané be removed immediately and not rewern until the
dichlorodifluoromethane has evaporated.

{3 Employers shall provide and ensure that enployees use splash—proof
safety goggles (cup-cover type dust and splash safety geggles) which comply
with $ 1910.133C0a)(2)~{a)(6) where ligquid dichlorodifluoromethane mnay
contidct the eyes. _ _

{g} Spills and disposal. In the event that dichlerodifluoromethane is
accidentally released, the amployexr shall provide available ventilation to
disperse the gas.

(h) Reserved.

(i Training and information. (1) Each employer whoe has a workplace in
which dichlorodifluoromethane is present shall keep a copy of this
regulation wuwWith Appendices A4, B and € at the workplace. This matezial
shall be made readily available to affected amployees.

€2 Fach employer who has employees exposed to diclilerodifluorcomethane
above the attion level or emplovees who may have sKkin ot eye vcontact with
liguid dichlorodifluoromethane, or employees who work where accidental
release of dichlorodifluoxomethane may occur, shall annually:

(i) Inform -affected employeas of the information contained in the

Substance Safety Data Sheet for dichlorodifluoromethane, (ippendix & of
this sectionl;

(ii? Rdvige affected employees as to the signs and symptomsg of exposure
—to dichloreodifluoromethara;
£iidd Instruet affected employees to advise +the employer &f the

development of signs and symptoms o0f esposure to dichloro&ifluoromethane
which are listed in Appendix R of this section;

al
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Instruct affected employses to inférm the employex if they develop
‘any of the medical ¢enditions listed in paragraph (3)(2) of +this secdtion;

Provide training to ensure that employees undexstand the precautions
of safe use., emergency procedures, and the
equipment relative to dichlorodifluoromethane.

Medical surveillance. (1) The emplover shall provide medieal
procedures as raqguired by this paragraph. ElL
performed by oxr under the supervision of a physician at no cost to the
employea.
The employer shall obtain fxrom each employee who is exposed, or will
be exposed., to airborne concentrations of 4

the actioen level, without regazd

information as to whether such employee has
following medical conditions:

(i) Heart disedse

(3) The employer shall provide a meédical examirnation for the employee if:
The employee provides a history of any of the medicsl conditions
listed in paragraph {3){2} of this section; or '
The employvee informs the employvexr of the development of any of the
medical conditions listed din paragraph (j)(2) of this section or any of the
or sympltoms of exposure to dichleoreodifluoromethane which are listed
in Rppendir 3 which +the employes suspects
dichlorodifluoromethans. :
The employer shall provide to the ekamining physician the following

(1)

(ii)

signs

4
information:
¢(i» A copy of this regulation with

dichlorodiiluoromethane;

(iid

A description of the affected emplo

his exposure to dichlorodifluoromethane;
(iii) & description of any personal p

respirators reguired to be used;

The results of any measuremégnts which may indicate the affectead

emplovee's eXposure;
(v) The affected employee’s anticipated exposure level; and

¢iv)

Lwi)d

Upon regquest of the physician, a

correct use of protective

1l medical prodedures shall he

ichlorodifluoremethane at ox
to the wuse of respiratoxs,
a histery of any of the

are caused by eXposure to

Appendices A, B and C dfor

vee's duties as they relate %o

rete¢tive eqguipment including

ny available information from

previous medical examinations of the affected emplovee.

——
-

(5)

‘Where a medical examination is reguir

segtion, following such examination the emple

opinion from the examining physician which

6f this section.
(6)(i) The physician’s written opiniom shall be a signed statement by the
examining physician specifically stating: (4
detected medical condition which would place the employee at increased risk
of material dimpairment of the employee’'s
dichlorodifluoromethane oxr would directly
=detedted madical condition; '

(B}

Any recommended limitaticerns upon

dichlorodifluoromeéthane inéluding limitations
eguipment an&-rESPirators;

(cl

That the employee has been infoxrmed by

ed by paragraph (3§)(3) of this

vyer shall obtain a written
conforms with paragraph (3)(6)
} Whether the employee has any

health frowm EXposure to
or indirectly aggravate any

the empleoyés's exposure to
upon the use of protective

‘the physician_oi any detected

medical conditions which regquire further medical examination or treatment.

Bl
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{ii} The physician’'s written opinion shall not reveal specific medical
findings oxr diagnoses unrelated to exyposure to dichlerocdiflucromethane.

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

(73 Ngo employee shall be exposed <+o airborne congentrations of
dichlorodifluoromethane in such a way as would put the employee at
increased risk of material impairment of his health £roim such impairment.
This determihation may be based on the ph¥sician's written opinion.

{8l The emmployesxr shall provide énergency mnmedical tTreatment for any
employee injured through exposure to dichiorodiflucromethane.

(9) TFf an empleoyee refuses any ;equired medical ewamination, the employer
shall infotrm the employee ef the possible .healfh consequences of such
refusal and obtain a signed statement from the employes indicating that the
enployvee undeéerstands the r¥isk involived by refusal te he examined.

1103 Mo medical procedure whiceh would bhe performed puzsuant to this
sevtion need he performed if redoxrds of a previous such prddedure performed
within the past sir months are acceptable to the examining physician.

(k) Recordkeeping. (1) Exposure determination.

(i) The employexr shall Keep an accurxrate record of all determinations
required to be made pursuant to paragraph (b)(1) of this section.

(ii) The =zecord shall include the written determination regquired in
paragraph (b){(2) of this section.
~ (1ii) This record shall be maintained until replaceéd by a more recent
trecord.

(2) Exposure measureménfs. (i) The employer shall keep an dccurate
record of all measurements ‘taken to detexmine employee exposure o
‘dichlorodifluoromethane.

(ii) This zecord shall include:

(R) The date of measurewent; _

(B) Operations involving exposure to dichloroedifluorenmethane whic¢h are
being monitored;

() Sawpling and analytical smietheds used and evidence of theirxr accuracy,
including the method, zesults and date of calibration of sampling
eguipment;

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

(EY Name, soc¢ial security number and exposure of the employee monitored.

(i3ii) This record shall Dbe maintained until xeplaced by a more recent
record hut in no event for léess than éne vear.

(3) HMaghanical ventilation. (i3 When mechanical ventilation is used as
an enginee¥ing control, the émployer shall maintain an accurate record of
the measurements demonstrating the effectiveness of such ventilation
required by paragraph (d)(3) of this section. '

(ii) This record shall include:

(&) Date of measurement;

(B) Type of measuremént taken;

(C) Result of measurement.

== (iiji) These rec¢ords shall be maintained Foxr at lzast cone veax.

() Enployvee training and information. (i) The empleoyer shall keep an
accurate record of all employee training and information reguirxed by
paragraph (i) of this section. B

(ii) This record shall include:

{A) Date of training;




e

L

L,

NIOSH/0SHA Drafit Technical Standard
and Supperting Documentation for IBTCHLORODIFLUOROMETHANE

(BY Hameé and social security number of employves trained;

(C) Content or sc¢ope of training provided.

(iii) This <record shall be maintained until replaced by a moxe recent
regord. '

(5) Medical surveillance. (i) The employer shall keep an agcuxate
record of employee medical surveillance required by paragraph (3} of this
section.

{ii) This recoxrd shall include:

C(R) Information concderning medical conditions eobftained from the eamployee
pursuant to paragraph (3j)(2) of this section:

(R Any employee medical complaints relative to exposuxre to
dichlorodiflucromethane;

(C) A copy of information provided to the physician pursuant to paragraph
(330 tiay, (didii), (dv), (v), and (vi) of this section.

(D) Physician's written opinion; and

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

(iii) This ¥ecord shall be maintained for the duration of ths amployment
of thée affected employee. '

(6) Rcegess _to _records. (i) A1l records reguired to be maintained by
this section shall be made -available upon reguest to authorized
representatives of the Assistant Secretary of Labor for Occupational Safety
and Healih and the Director of the National Institute Ffor Ogcupational
Safsty and Health.

tii) Employee exrposure detexrmination and exbosure measurement records
reguired toe be maintained by +this seétion shall be made available +to
employees and former employess and their designated representatives.

(iii) Employee medical records required to be maintained by this section
shall be made available upon uwxitten zregquest te a physician designated by
the employee oxr Former employee.

(1) Emplovee _observation of weasurement. (%) The employer shall give
affected employees or their representatives an opportunity to .ohserve any
maeasyurement of enployee axposure +to dichlorodiflucromethane wlich is
tonducted pursuant to this section.

(23 When ohservation of measurement of employee eHposure to
dichlorodiflucromethane reguires entry inte an area where +the use of
pexrsonal protective deviges, ingluding respirators, is reguired, the
cbsexrver shall be provided with and required %o use such equipment and
comply with all othex applicable safety procedures.

(3) Without interfering with the measurement, obsarvers shall he entitled
to:

(i) Receive an explanation ¢f the measurement procedure.

(ii) Visually observe all steps related +to the measurement of the
airhorne cohcentration of dichlorodifluoromgthane_fhat are being performed
at the place of exposura; and _

(iii) Recoxd the results obtained.

NOTB= The information centained in the following appendixes is advisory
in nature and is not intended, Dby itself, to create any additional
ohligations not otherwise imposed or detract from any existing ohligation.

BE



II.

ILI.

A.

ol

_ NIOSH/OSHA Dnaft*Technical.standard
and Supporting Documentation foxr DICHLOGRODTIFLUCGROMETHANE

EPPENDIX R

SUBSTANCE SAFETY DATA SHEET
FOR DICHLORODIFLUQROMETHANE

SUBSTANCE TDENTIFICATION

Suhstance: Dichlorodifluoromethane

Pexrmissible Exposuze: T000 paxrts of dichloredifluoromethane per

million parts o F air {ppm) or basg¢ milligrams of
dichloxodiiluoromethane per c¢ubi¢ meter of air (mgrseu m) averaged
over an eight-hour wozk shift.

Appearance and 0dorxr: Colorless gas with a characteristic sther-iike
odor that is déetectable only in concentrations well =above the

‘permissible exposure.

HEBRLTH HAZARD DATA

Ways in whihh the Chemical Affects Your Body:

Dichleorodifluoromethane can affecet your bBody if vou inhale it or if

it comes in contact wi%hfyoux.eyes cr skin.

Effects of Overexposure:

1. Exposurs t6 dichlorodifluoxomethane may cause dizziness,
involuntary trembling, unconscioushess, and death. It may
alse <¢ause irregular heart bheat. If the liguid gets on your
skin or in your eves, it may cause Ffrosthite.

2. "Long-Term Exposure: Hone Known

3. Repoxting Signs and Synptoms: You should inform vyour

employer if you develsp any signs or symptoms and suspect
they arxe c¢aused by exposure to dichlorodifluoromethane.

EMERGENCY FIRST AID PROCEDURES

Eve Exposure: IT£ Tliguid dichlorodifluoromethane gets into your

eyes, Wash your -eyes immediately with 1large amounts of water,

lifting the upper and lower lids occasionally. Get medical

attention immediately. Contact lens should not be worn when working

with this chenical.

Skin Trritation: If liguid dichlorodifluoromethane gets on your
skin, immediately -Elush the sKin with water ik the
dichlorodifiucromethane has not already evaporated. If liguid
dichlorodifluocromethane soaks threugh vyour clothing, remove the
¢lothing ipmediately and £lush the skin with water. Do not use hot
water for sRin £lushing. If drritation is present after washing,

get mediéal attention.
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Breathing: IFf you or any other person bhreathes in large amounts of
dichloredifluoxomethane, move the edpdsed person to Fresh air at
once. If breathing has stopped; perform artificial respization.
Keep the affected person warm and at rest. Get medical attention as

soon as possible.

Raescue : Move affected person fxom_ﬁhe hazardous expoesursa. I£ the
expdsed person has beén overcome, notify someone else and put into

effect the established emexrgency xzescue procedurds. e not bhecome a.

casualty yourselif. Understand your emergency rescue procdedures and

know the locations of the egquipment before the need arises.
RESPIRATORS AMND PROTECTIVE CLOTHING

Respirators: Respirators are not the best way to contrel exuposuze to

dighlerodifluoromethane. You can only bhe reguired to wear them Tfor
routine wuse if your emplover 4is in the procesgs of installing
coentrols ox control measures prove inadeguate. You may be required

to wear respirators for non-zoutine activitiés or in emergencies.

-If respirators axe uworn; they mist have =& Mining Enforcement and

Safety Administration (MESA) or National Institute for Ocecupational
Safety and Health (NIOSH)} approval label. (0ider respirators may
have, a Bureau of NinQS'ayproval label.) TFor effective protection,
respirators must £it your face and head snuygly. Respirators should

net he loosensed or removed in work situations where there use is
reguired. If you can smell dichlorodifluoromethane while wearing a

respirator, +the respirator is not working correctly; go immediately
to fresh air. If you experience difficulty breathing while wearing
a respirateor, tell your employer.

Protective Clothing: You must wear impervious clothing, gloves,
face shield or cther appropriate protective c¢lething to prevent your
skin from becveming wetted with liquid dichlorodifluoromethans or

from hecoming frozen from contact with vessels eontaining

dighlorodifluoromethane. Replace or repair impervious ¢lothing that

has developed lsaks.

Eye Proteé¢tion: You must wear splash-proof safety goggles (cup-
cover type dust and splash safety goggles) where eye contaet +to
ligquid dighlorodifluoromethane may occux.

PRECAUTIONS FOR SAFE USE, HANDLING AND STORAGE
DicthIQdiiluaromethane must be stored in & cool, well-wventilated
area away from chémigally active metals.

Di¢hlorodifluocromethane vapors may accumulate in low placées and
régsult in suffocating atmospheres.

You must imimediately remove any c¢lothing that becomes wet with
liguid dichlorodifluoromethane and this c¢lething must not be =zeworn
until the dichlorodifluocromethane has evaporated Ffrom the clothing.

Ask  vour supervisozr -uhgrg:dichlo:odiflgoromefhane_is used in your
work area and for any additional plant safety and health rules.

ACCESS TO INHFORMATION

Fach vear vour emplover is reguired to infoxrm you of the information
contained in +this Substance Safety Data Sheet fox
dichloxodifluoromethane and to instruct you in the safe and corxect

use of protective equipiment.
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Your employer is required to defexmine whethetr you are heing
overexposed to dichlorxodifluorométhang. You or v¥our representative

has the zright teo obsexve employee éx¥posure measureisents and to he

informed of the results.

Your employer is reguired To release your exposure determination and
mediecal records to youx physician upon written reguest <£rom your
rhysid¢ian.

APPENDIX B

SUBSTANCE TECHNICAL GUIDELINES
FOR DICHLORODIFLUQOROMETHANE

PHYSTICAL AND CHEMICAL DATA
Substance Identification

1. Synonyns: Refrigerant 12; Freon 12; propellant 72; Halon 122

2. Formula: CCl2F2 .

3. Melecular weight: 120.9

Physical Data

7. Boiling point {76C mm Hg): -29.8 & (-21.6 F)

2. Specifie gravity (Hater = 11): 1.49 (at keiling peoint)

3. Vapor density (air = 1 at beoiling point of
dichlorodiflucromethanel): &.2

4. Melting point: -157.7 ¢ (-252 F)

5. Vapor pressure at 20 € (68 F)}: 5.7 atm.

6. Solubility in watexr, % by uweight at 20 ¢ (68 F): 0.008

7. Evaporxation rate (butyl acetate = 1): 380

8. Appearance ani odor: Colorless wgas with a characteristic

ether-1like odetr when present above 20% by wvelumneé
FIRE, EXPLOSTION AND REACTIVITY HAZARED DATA

Fire

1. Not combhustible

Reactivity _

1. Conditions contributing to instability: Heat

2. Incenpatibilities: Reagts with chemically active metals such
as sodium, poetassium, calcociiun, powderadad sluminunm, zine and
magnasium.

3. Hazardous decomposition products: Texiec gases and vapors

(such as hydrogen chloride, phosgene, and hydrogen £luoride)
may be released when dichlorodifluoxromethane decomposes.

4. Spe¢lial precautions: Ligquid dichlorediflucoromethane will
attack some forxms of plastics, rubber and coatings.

TII. SPILL AND LEAK PROCEDURES

a.

IFf dichlorodifluoronethane is leaked, the following steps should be
taken:
1. Ventilate area of spill or leak
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z. Stop fleu of gas
B, Persons not wearing protective eguipment should be restricted f£xom
areas of leaks until cleanup has been completed.
IV. MOHNITORING AND MEASUREMENT PROCEDURES
A. Exposure Ebove the ARotion Level: Measurements taken for the purpose

6f determining employvee exposure under this section are best taken
such ‘that the average 8-hour exposure may be detexmined f£rom a
single 8-hour sample or tuwo (2) 4~hour samples. Several short texrnm
interval samples (up +to 30 minutes) may also bBe used to determine
au&;ﬁge exposure level. Air samples should be taken in the
employea's breathing zone (air that would most nearly represent that
inhaled by the employee). Sampling and analyses may be pexfoxmed by
instruments such as detector tubes cexrtified by NIOSH under 42 CFR
Part 84, portable dirxect-reading instruments, dosimetexs, orxr gas and
vapor adsorption tubes with subsequent c¢hemical analyses. The
method of measurement mnust determine the concentration of
dichlorodifluoromethane to plus ox minus 3IH%.

B. Exposure Above the Permissible Exposure: The monitoring under this
section should bhe essentially the same as described undex pazagraph
{IViC(Ah). Laboratories perfeorming chemical analyses should he
accredited in Industrial Hygiene Chemistxy by the American
Industrial Hygiene Association (ATHRA). The method of measurement
must determine the concentration of dichiorcdifluoromethane to plus
or minus 25%.

C. ﬂethods meeting these accuracy requirements are dvailable from
HIOSH.
D. Since many of +the duties zelating +to ewmployvee protection axe

dependent on the resulits of moenitoring and measuring procedures,
employers should assure that the &valuation of employee is performed
by a competent industrial hygienist or other technically wualified

person.

V. MISCELLAHEOUS PRECAUTIONS

A. Store dichloréedifluoromethane in a8 well-ventildated area.

B, Dichlorodifluoromethane vapors may accumulate in low places and
result in suffocating atmosphezes.

C. Employers should advise employees of all areas and opexations where
exposure to dichlorodifluoronethane ¢ould ccour.

VvI. COMMON OPERATIONS

Common operations in which exposure to dichlorodifluoromethans is likely

to oeceur arer during its use as a refrigerant in domestic, automotive

and industrial aix conditioning systems; as an aerosel propellant; as a
blowing agent foxr cellular pelymers; as = foaming agent:; and as a solvent
or diluent; during the manufacture of materials Zfoxr electrical
applications; during the synthesis of other freons; and duxing its
production,

APPENDIX € — MEDICAL SURVEILLBHCE GUIDELINES

ROUTE OF ENTRY

Inhalation.
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IT. TOXICOLOGY

Dichlorodifluoromethane vapor i1s a mnarcotic and can cause asphyria at

very high concentfations. At 800,000 ppm rats were deeply .anesthetized,
but 4 to 6 hours exposure produced no permanent effects. At 200,000 ppnm
dogs and monkeys showed only tzemors, salivation, and lacrimation.
Inhalation by man at 150,000 ppm produces unconsciousness, wuhile
dizziness occurs at 50,000 ppm. Sniffing aerosols of Fluorochlorinated
hydrocarbons has caused sudden death due to ¢ardiac axrrest probably due
t¢ sensitization of the myoccakdium. In liguid foxm this substance may

gause fTrostbhite.
ITT. SIGNS AND SYMPTOMS

At wvery high congcentrations, dizziness, tremors, unconsciousness; may
cause ¢ardiace arrhythmias and cardiag arrest.

Iv. SPECIAL TESTS

None ih common usage.

V. TREATMENT
Remove £xrom exposure. Give extifidial =resuscitation if indicated.
Recovexy is usually rapid and conmplete. Caution should be ‘exXercised in

using epinephrinés or simila¥ drugs.
VI. SURVEILLANCE AND PREVENTIVE CONSIDERATIONS
A, GENERAL

Dichlovrodifluoromethane at high 1eve15 may cause narcosis. It is
possille that extremely High c¢oncentrations may c¢cause cardiad

arrhythmias and déath. It is important that the phyvsician hecomes
familiar with plant operating gonditions in which exposure +to
dichlorodifluoromethane occurs. Those with skin diseass may not

tolerate the wearing of protective e¢lothing and those with chronic
respiratory disease may not tolerate the wearing of negative
pressure respiratozs.

B. PREPLAGEMENT

Routine medical histories and physical examination are not required:.
However, the emplover wmust screen employees fqz history of gcertain
medical conditions (listed below) which might place the ewployee at
increased risk from dichlorodiflucromethane exposure. Oonly those
giving a positive history of tlese coriditions must be refexred fox
further medical examinations.

. Cardiovaseular disease — In persons with impaired
cardiovascular function, especially those with a history of

1l
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cardiac arrhythmias, the inhalation of
dichlorodifluoromethane might cause exacerbation of disoxders
of the donduction mechanhism due to its sensitizing effects on
the myocardium.

c. PERIODIC EXAEMINATIONS

Routine periodig examinations are not required. Hoéuwever, if the
employer JYecomes aware of an eaemployvee with the abhove listed

gonditions, he must refer such employvese for Further medical
examination.
References
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2. Pattg;u Frank A Industrial Hygiene and Toxicelogy, Vol. II -
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561.

h. Hygienic Guide Series: "Dichlorodifluoromethane,”" Amexican Industrial
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5, Reinhardt, Charles F., et al: "Cardiac Arrhyihmias and Aerosol
'Sniffing',™ Archives of Environmehtal Health, 22:265-279, 1971.
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REFERENCES AND SOURCES
DICHLORODIFLUOROHETHANE

1810, 93
(e) Fire and safaty:r Open surface tank c¢lassification bhased on beiling
point of —22 F and guidelines found in Ansi 29.1-71971. "Pracgtices for
Ventilation and Operation of Open Surface Tanks,” P. 19.
{g) Parsonal Protecthve Eguipment., and, (h) Sanitation
Eye: duPont, "Freon Compounds and Safety.," Freon Product Information;
Grant, "Toxicology of the Eye"
Skin: Gleason, "Clinical Toxigology of Commexrcial Products;"
Stecher, "The Mexck Inde¥Xx - An Enceyclopedia of Chemicals and

Drugs;™ Sax, "Dangerous Properties of Industrial Materials;"
duPont, "Freon Compounds and Safety," Freon Product Informa-—

tion

Ingestion: Gleason, "Clinical Toxicoleogy of Commereial Products;"”
Stechexr, "The Mexck Inder - An Enc¢yclopedia of Chemicals and
Brugs;" American Industzial Hygiene Assoc¢iation, "Hygienie
Guides Series -~ Digchlorodifluctomethane"

COMMENTS _
Eye - Classification: 2

Output statements for low boiling liguids used.
Exceptions: None

DuPont states "if lowexr boiling liguids contact the eye
sexious damage £rom freezing may occu;,"'Grant reporis
experiments showing “a blast of a mixture of liguid F-=12
(this substance) and lubricating oil from a refrigeratox
applied directly to rabbit eyes for a second or two with
the 1lids held open caitsed momentary freezing . : . Followed
by slight epithelial edema and partial loss of epitheliunm,
but complete recovexy in 3 days.” Experiments showing
residual aﬁfeﬂts six weeks after eygposure of rabbhit syes

te pure ligquefied Freon 12 for 5 to 10 seconds =are also
reported,_'Grant-concludes_that:"the speed of reflex
closure of the eves is such that it seems egtremnely
unlikely that any serious injury would result from an
accidental spray 6f the substance in the eyes of human beings.

Skin — Classification: 32

output statements for lew boiling liguids used.

Exceptions: Hone _

Gleason states that the substance is "nontoxie™ by this
route of entry. Merck Inder classifies 1t as "nenirritating;"
Thowever, the fact that its boiling peint is listed as

—21.6 F sugygests the poessibility of freeze burns following
splashes. DiuPont states "if the ligquid phases of the
lower—~bhoiling FFrgon“ rproducts comes in contact with the
skin the rapid msvaporation may cause freezing." The
substance is not combustible.

In the rare instances it would be

present in the workplace in uncdontained liguid £orm, body sontact

Ingestion - Classification: 0
Cutput stateméent numnbers: HNone
Exceptions: HNone

i3
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Gleason states that the substance is "nontoxie™ by this

reute of entry. Due to the low beiling point ¢-21.6 )
disted in the Mezck Index, the probahility of toxic effects
through ingestion seéems remotse. "Rats on & dosage of

430 mg7Kg body weight in peéanut oil daily for 10 days
showed no c¢linic&al sions of toxicity or histologieal
change,” according to the Hygienic Guide.
' SUBSTANCE TECHMICAL GUIDELTNES
e references cited for this document include:
Union Carhide Coxrp.; Material Safety Data Sheet (UCG) _
Faisexr Aluminum and Chemical Coxp., Material Safety Data Sheet (Kaisex)
E., I. duPont de Nemouxs and Co., "Freon Compounds and Safety® (duP)
"Matheson Gas Data Book.," 5th edition, p. 185 (Math?
Union Carbide Coxp., Linde Division, "Linde Spéedialty Gases ~ Safety
Precautions and Emergency Procedures™ (Linde?l
urces of data items used:
1. Synonyms: Math
Formula: UCC
Melecular weight: UCC
Beiling point: UCE;: Kaiser
Specific gravity: Kaiser
Vapeor density: UCC
Melting peoint: UCcC; Math
Vapor pressure: Bcc
Solubility in watex: UCC
Evaporation rate: UCC
Appearanca and odor: UCC; Math
1. Confditions contributing to instability: duP
Indompatibilitiess: duPp
Hazardous decompesitioen rroducts: UCC
_ ‘Special precautions: dup
I. a. Steps i¥f released or spilled: duP; Linde
c. Waste disposal method: UCC
Miscellaneous precautions: TIfath
USE-EXPOSURE AND CONTROL DOCUNEHT
ferences used in the preparatiocn of this dodument include:

'

+ -

F W10 & W = W

"Chemical Abstracts,™ 66 ~ 75 (1867 - 71); 78 (1973) (¢a)
"ohem Eng.," 4215274, P. 86 (Chem Eng)

Co
“p

lln
"D

'I'I'D
"D
"D

L1 D

nsidine; D. M., "Chemical and Process Technology Encyclopedia," McGraw -
Hill, 1974 {Considine)

ichlorodifluoromethane,"” American Conference of Government Industrial
Hygienists, Hygienic Guide Series, Sept - Oct. 1968 (Guide)
ichlorodifluoromethane,® Dow Chemiecal Co., Material Safety Data Sheet (Dow)
ie¢hlorodiflucoremethane,”™ E. I. duPont de Hemouxrs and Co., Freon Product
Infoxrmation B-2, 196% {(duPont B—2)

ichlorodiflueoromethane,™ E. I. duPont de Hemouzs and Co., "F¥eson Compounds
and Safety,® $-16, 1969 (duPont Safety)

ichlorodifluoxromethane," Hazarxd Process Index, Hazard Entry No. 85a,
NIOSH-HSM-99-73-62 (HPI) _ _
ichleredifluexromethane.,™ Kaiser Chemicals, Material Safety Data Sheet
{Kaiser?

ichloxodifluoxrcemathane,” Pennwalt Corp.., Material Safsty Data Sheet
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(Pennwalt)

"Dichlorodifluoxomethane,™ Union Cazkid
(Carbide)}

Faith, W. L., Keyes, D. P. and Clazxk,
John Wiley, Ine.; 1965 (Faith)

International Labour Organization, "Enec
Safety," Geneva, 1972 (ILO)

Eirk, R. and Othmexr, D., "Encyclopedia
Publishers, Division of John Wiley, 1

Kirk, R. and Othmexr, D., "Encyclopedia
Publishers, Division of John Wiley, 2

Mellan, I., "Handbook of Solvents," Vol

Patty, F. &., "Industrial Hygiene and T
1962 (Patty)

Simons, J. H., "Fluocrine Chenistiy.," Vo

Stanford Research Institute., “Chemlcal

~ Califoernia (SRI)

Von Oettingen, W. F., "The Halogenated
Toxicological Imnportance,™ Elsevier,

Referenée foxr Specific Usss/Exposure

R.

of

chnical Standard
or DICHLORODIFLUOROMETHANE

e Corp., Material Safety Data Sheet
L., "Industxial Chemicals.”

veclopedia of Occupational Health and

of
st

Technology," Interscience
1954% (Chem Tech)
Technolegy," Interscience
1972 (K-0)

1957 (Mellan)

II, Intexrscience,

Chemical
edition.
Chemical
nd editien,
. I¥, Reinhold,
oxicology.,™ Veol.

1. 5, Academic Press,
Economigs Handhook,"

1964 (Simons)
Menlo Park,

Hydrocarbons of Industrial and

1964 (von Oettingen)

T, CA, Chem Eng, duPornt B-2., PFaith, Guide, HPI, ILO, K-0, Mellan;
Simons, Patty., Von Oetitingen

2. CA, Chem Eng, duPont 3-2, Faith, Guide, HPI, ILO, K-0, Mellan,
Simeons,; Patty, Pennuwalt, Von Oettingen

3. CA, Chem Eng. K~0, ILO

4, CA, Carbide, Guide, Mellan

5. ChA, ILO

b. ChA, Chewm Eng, Simons, SRI

7. CA, Considine. duPont B-2, Pennwalt

&. CA

g. CA, Carbide, duPont

10. CX, Chem Tech

11 CA, K-0

12. CA

Retferences for Specific Control rMethods

Carbide, Dow, duPont Safety, Guide, ILO, Kaiser, Patty, Pennwalt wére

damage odcurring.

the references used in the Specific C
1T - 12.
RESPIRATOR TABLE
Patty reports that dichlorodiflucrzome
fne investigator mentioned by Patty obs
monkeys were able to tolerate 200,000 p
In éanother investigsa
could tolexate 700,000 ppm for a short

exhibited no ohservable effadts.

The IL(0 reports that exposures to con
dizziness in humans. According te the
gxposure Lo 100 000 ppm for a few minut
Hygienic. Guides guote two investigators
exposed for mere than "fleeting periods
of 50,000 ppn."

Aceording to the Union Carbide Coxp.

—
-

ontrol Mathods in numbers

JUSTIFICATION

thane has a very low toxicity.
erved that dogs, guinea pigs, and
pm, with no permanent physioclogical
tion, it was determined that cats
period. Rats exposed L6 20,000 ppm

centrations of 50,000 ppm causes
AIHA Hyyienic Guides, a human

es proeduces unconsciousness. The
whoe recommend that humans not be
of concentrations muchk in excess

MSD8, the odor of
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dichlorodifluoromethand cannot be detected at concentraticons helow 20%.

WARNING PROPERTIEE: Since dichlorodiflusromethane is practically

odorless and is not an irritant, it is trxeated as a material with
poer uarning properties.
EYE IRRITATION: Grant states that "in ordinary occcupational or domestic
exposure to the gas there is neither ocular nor
respiratory irrxitation. Doys, menkeys., and guinea.
pigs exposed to 20% of the gas in air for several
hours a day £or several days shoued temporary in-
toxication with tremoxs, ataxia and associated ten-—
dency to stare, salivate and lacrimate, but no
eumulative toxic effect and no specific ocular
disturbance. The speed of reflexr closure of the
eyes is such that it seems exiremely unlikely that
any seriues injury would result from an accidental
spray of this substance in the eyés of human
beings . ™
IPLH: Based upen the statement by the ILO that 50,000 ppm
dichloxodifiuvoromethane induces dizziness in humans,
for the puxposes of this standard, an IDLH concentxafion of
50,000 ppm is assumed. _

LFL: Dichloredifluoromethane is neot f£lammable.

PERMISSIBLE EXPQOSURE: 1000 ppm.
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USE/EXPOSURE AND CONTROL DOCUMENT
DICHLORODIFLUOROMETHANE

Principal Route
of Entry

Use/ExXposure
Inhalation of gas and A,B
skin contact with gas
during manufacture and
use of aerosols.
(Dichlorodifluoromethane
is the most commonly used
aerxosol propellant in the
industzry. It is used fox
cosmetics, pharmaceuticals,
insecticides, paints,
adhesives, c¢leaners, and
many other products)

Inhalation of gas and L,B
skin contact with gas ox

ligquefied gas during

manufacture and extensive

use as a refrigerant (home

and commercial refrigera-

tors and freezers, small

air c¢onditioning equipment)

Inhalation of gas and A,B
skin contact with gas or

ligquefied gas during use

as a blowing agent fox

cellular polymers (rigid
polyurethane insulating

foams, olefin polymers.,

nylon and polyester fcams,

rackaging matexials)

Inhalation of gas and L,B
skin contact with gas

or ligquefied gas during

use as a solvent or diluent

(in fumigants, for sterili-

zation of some food

products, in varnish and

paint removers, in polymeri-

zation processes, in oil

extraction and separation,

in waterproofing of textiles)
Inhalation of gas and A,B
skin contact with gas

during manufacture and

distribution of
dichlorodifluoromethane

Currently Used

Contxrol Methods
General dilution ventila-
tion; perxrsonal protective
equipment (gloves, goggles)

General dilution ventila-
tion;personal protective
equipment {(gloves, goggles)

General dilution ventila-
tion;personal protective
equipment (gloves, goggles)

General dilution ventila-
tion;personal protective
equipment (gloves, goggles)

Process enclosure; local
exhaust ventilation; pezxr-
sonal protective equipment
(gloves, goggles, respiratory
protective devices)
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and during maintenance
of storage containers

Inhalation of gas and A,B
skin contact with gas or

liquefied gas during use

as a foaming agent (in

fire extinguishing, in

aexosols, foxr surfactants)

Inhalation of gas and A,B
skin contact with gas

or liquefied gas during

use in the Immersion Ruick

Freezing of food products

Inhalation of gas and E,B
skin contact with gas or

liquefied gas during

miscellaneous uses

(watexr purification,

copper and aluminum puri-

fication, petrocleum

recovery, in the manu-

facture of glass bottles)

Inhalation of gas and A,B
skin contact with gas ox

ligquefied gas duxring use

in regulating devices (for

leak detection, in

thermal expansion values)

Inhalation of gas and iA,B
skin contact with gas

or liquefied gas during

use in the manufacture

of materials for electrical
applications (in circuit

breakers, electric generator
windings, electrical

insulators)

Inhalation of gas and A,B
skin contact with gas or

liquefied gas during use

in organic synthesis

(preparation of other

Freons, as polymerization

catalyst)

Inhalation of gas and A,B
skin contact with gas or

General dilution ventila-
tion;personal protective
equipment (gloves, goggles)

General dilution ventila-
tion;personal protective
equipment (gloves, goggles)

General dilution ventila-
tion;personal protective
equipment (gloves, goggles)

General dilution ventila-
tion;personal protective
equipment (gloves, goggles)

General dilution ventila-
tion;personal protective
equipment (gloves, goggles)

General dilution ventila-
tion; personal protective
equipment (gloves, goggles)

General dilution ventila-
tion;personal protective
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liquefied gas during use equipment (gloves,
as a working fluid (fox
heat pumps, in hydraulic

fluids)
A —— Inhalation
B -- 8kin contact resulting in
localized irritation
C -- Ingestion
D -- Skin contact resulting in

absorption and subsequent
systemic poisoning

goggles)



