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basiec text of this document contains the draft technical standard
ved by the Joint Review Committee of the NIOSH/0SHR Standards
stion Program and +the supporting documentation for the substance
LENE CHLORIDE.

SCP draft technical standards are recommendations to the Department of
for its consideration in rulemaking and have no legal status wuntil

rules have been promulgated by that agency. This draft standard is
ied for your information only.

aferences and Sources, Respirator Table Documentation and Use/Exposure
ontrol Documentation are the working documents used by the various SCP
ng groups during the development of the draft technical standard and
as the technical foundation for the standard. The classification for
substance and the regulatory statements were derived following a
ion logic established for the various sections of the standard.
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Definitions. (1) "Permissible exposure™ means exposure of employees
thorne concentrations of methylene chloride not in excess of 500 parts
nillion (ppm) averaged over an eight-hour work shift (time weighted
gje) and not in excess of 1,000 parts per million (ppm) at any time
7 an eight-hour work shift except that an exposure not in excess of
parts per million (ppm) at any aggregate of 5 minutes in any 2 hours
be permitted as stated in % 1910.1000, Tabhle' Z—-2.

"Retion level"™ means one half of +the permissible exposure for
lene chloride for an eight-hour work shift. ;

Exposure determination and measurement. (1) Each employer who has a
of employment in which methylene c¢hloride is zreleased into the
lace air shall determine if any employee may be exposed to airbhorne
ntrations of methylene c¢hloride at or above the action level. The
nination shall be made each time there is a change in procduction,
58, or control measures which could result in an increase in "~ airhorne
atrations of methylene chloride.

A written record of the determination shall be made and it shall
in at least the following inforxrmation:

Any information, observations, or calculations which may indicate
yee exposure to methylene chloride;

) Any measurements of methylene chloride taken;

i) Any employee c¢omplaints of symptoms which may be attributable to
ure to methylene chloride; and

) Date of deterxmination, work bheing performed at the time, location
n work site, name, and social security number of each employee
lered.

If the employer determines +that any employee may bhe exposed to
lene chloride at or above the action 1level, the exposure of the
yee in each work operation who 1is believed to have the greatest
ure shall be measured. The exposure measurement shall be
sentative of the maximum eight-hour time weighted average exposure of
aployee.

If the exposure measurement taken pursuant to paragraph (b)(3) of
section reveals employee exposure to methylene chloride at or above
ction level, the employer shall:

Identify all employees who may be exposed at or above the action
; and
) Measure the exposure of the employees so identified.

If an employee exposure measurement reveals that an employee is
sd to methylene chloride at or above the action level, but not above
pexrmissible exposure, the exposure of that employee shall be measured
ast every two months.

If an employee exposure measurement zreveals that an employee is
ed to methylene chloride above the permissible exposure, the employer

Measure the exposure monthly of the emplovee so exposed; and

) Institute c¢ontrol measures as required by paragraph (d) of this
on.

i) Individually notify, in writing, within five days, every employee
s found to be exposed to methylene <c¢hloride above the permissible
ure . The employee shall also be notified of the corrective action
taken to reduce the exposure to at or below the permissible exposure.
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If two consecutive employee exposure measurements taken at least one
apart reveal that the employee is exposed to methylene chloride below
action level, the employer may terminate measurement for the employee.

For purposes of this paragraph, employee exposure is that which would
if the employee were not using a respirator.

Methods of measurement. (1) An employee's exposure shall be obtained
y combination of long term or short term samples which represents the
vee's actual exposure averaged over the time periods appropriate to
exrmissible exposure (See Appendix B (iv) of this section).

The method of measurement shall have an accuracy, to a confidence

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

Table 1
ntration Required Accuracy
permissible exposure * 257
helcw permissible exposure
bove the action level + 35%
below the action level * 50%

Compliance. (1) HNo employee shall be exposed to methylene chloride
the permissible exposure as defined in paragraph (a)(1) of this
n.
Employee exposures to airborne concentrations of methylene chloride
be controlled to at or below the permissible exposure by engineering
>xrK practice controls: -
Engineering and workK practice controls shall be instituted to reduce

lres to at or below the permissible exposure, except to the extent
such controls are not technically feasible.
) Wherever engineering and work practice controls are not sufficient

luce exposures to at or below the permissible exposure, they shall
1eless be used to reduce exposure to the lowest level feasible and
be supplemented by respirators in accordance with paragraph (d)(4) of
section.

Engineexring controls. (i) When mechanical ventilation is used to
>l exposure, measurements which demonstrate system effectiveness, for
le, air wvelocity, static pressure, or air volume, shall be made at
every three months. Measurements of system effectiveness shall also
ade within five days of any change in production, process, or control
might result in an increase in airborne concentrations of methylene
ide .

) In the design of open surface tank ventilation for the purposes of
).94(d), operations involving methylene chloride shall be <classified
1 at 70 degrees F.

Compliance with the permissible exposure shall not be achieved by
se of respirators except:
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During the time period necessary to install ox implement engineering
rK practice controls; or

) In work situations in which engineering and work practice controls
echnically not feasible; or
1) To supplement engineering and work practice controls when such

ols fail to reduce airborne concentrations of methylene chloride to at
low the permissible exposure; or
}J In emergencies.

Where <respirators are needed and permitted under this paragraph to
2 employee exposure, the employer shall select and provide the
priate respirator from Table 2 and shall ensure that the employee uses
agspiratoxr provided.

TABLE 2 RESPIRATORY PROTECTION FOR METHYLENE CHLORIDE

CONDITION PERMISSIBLE RESPIRATORY PROTECTION
Concentration
ppm or less Any supplied-air respirator with a full

facepiece, helmet or hood.
Any self-contained breathing apparatus
with a full facepiece.

a2r than Self-contained breathing apparatus
ppm or entry with a full facepiece operated in
scape from pressure-demand oxr other positive
an pressure mode.

atrations T e e i = e A e e S s s R e R R R
A combination respirator which includes
a Type C supplied-air respirator
with a full facepiece operated in
rpressure-demand or other positive
pressure or continuous—-flow mode and
an auxiliary self-contained breathing
apparatus operated in pressure - demand
or other positive pressure mode.
fighting Self-contained breathing apparatus
with a full facepiece operated in
rressure—demand or other positive
pressure mode.

2 Any gas mask providing protection
against organic vapors.
Any escape self-contained breathing
apparatus.
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Respirators shall be approved by the Mining Enforcement and Safety
istration (formexrly Bureau of Mines) ox by the National Institute for
ational Safety and Health under the provisions of 30 CFR Part 11.

The employer shall institute a respiratory protection program in
dance with $ 1910.134(b), (d), (e), and (£).

Fire and safety. (1) The employer shall familiarize himself with
nformation contained in the Substance Technical Guidelines (Appendix B
is section) for methylene chloride.

For the purpose of compliance with $ 1910.309, locations classified
zardous locations due to the presence of methylene chloride shall be

I, Group D.
For the purpose of compliance with $ 1910.157, methylene chloride is
ified as a Class B fire hazard.

For the purpose of compliance with $ 1910.178, locations classified
zardous locations due to the presence of methylene chloride shall be

I, Grxoup D.

Spray finishing operations shall be performed in accordance with $%
107 and 1910.94(c).

Dip tank operations shall be performed in accordance with $%
108 and 1910.94(d).

Where a fan is located in ductwork and where methylene chloride is
at in the ductwork in concentrations greater than 30,000 ppm
>ximately 25 percent of the lower flammable limit), the fan rotating
1t shall be of nonsparking material or the c¢asing shall consist of, or
ined with, nonsparking material. There shall be sufficient clearance
:n the fan rotating element and the fan casing so as to prevent
g

Sources of ignition such as smoking or open flames are prohibited
methylene chloride presents a fire or explosion hazard.

Methylene chloride shall be stored so as not to come in contact with
J oxidizers, strong caustics and chemically active metals.

Personal vprotective equipment. (1) Employers shall provide and
2 that employees use impervious c¢lothing, gloves, face shields
t=inch minimum) and other appropriate protective clothing necessary

cevent repeated ox prolonged skin contact with liquid methylene
Lde. Face shields shall comply with $ 1910.133(a)(2), (a){(4), (al)(5)
1)(6).

Employers shall ensure that non-impervious c¢lothing which becomes
tth liquid methylene chloride be removed promptly and not reworn
the methylene chloride is removed frxom the clothing.

Employers shall provide and ensure that employees use splash-proof
’ goggles (cup-cover type dust and splash safety goggles) which comply
$ 1910.133 (a)(2)-(a)(6) where liquid methylene c¢hloride may contact
es .

Spills and disposal. In the event that liquid methylene chloride is
:d the employer shall immediately provide available ventilation and
:lean up the spill.

Sanitation. Employers shall ensure that employees whose sKin
'8 wet with liquid methylene chloride promptly wash or shower with
or mild detergent and water to remove any methylene chloride from

fins
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Training and information. (1) Each employer who has a workplace in
methylene chloride is present shall Kkeep a copy of this zregulation
Appendires A, B and C at the workplace. This material shall bhe made

ly available to affected employees.

Each employer who has employees exposed to methylene chloride above
ztion level ox employees who may have skin or eye contact with 1ligquid
lene <chloride, or employees who woxrk where a spill of methylene
ide may occur, shall annually:

Inform affected employees of the information c¢ontained in the
ance Safety Data Sheet for methylene c¢hloride (Appendirx A of this
>nl;

) Advise affected employees as to the signs' and symptoms of exposure
thylene chloride.
L) Instruct affected employees to advise +the employer of +the

>pment of signs and symptoms of exposure to methylene c¢hloride which
itsted in Appendix A of the section;

) Instruct affected employees to inform the employer if they develop
£ the medical conditions listed in paragraph (3j)(2) of +this section;

Provide training to ensure that employees understand the precautions
Ee use, emergency procedures, and the correct use of protective
nent relative to methylene chloride.

Medical Surveillance. (1) The employexr shall provide medical
lures as required by this paragraph. All medical procedures shall be
tmed by or under the supervision of a physician at no cost to the
Jee.

The employer shall obtain from each employee who is exposed, or will
sosed, to liquid methylene c¢hloxride or airborne concentrations of
Lene chloride at or above the action level, without regard to the use
spirators, information as to whether such employee has a history of
E the following medical conditions:

Kidney disease
) Liver disease
L) Skin disease
) Heart disease
The employer shall provide a medical examination for the employee if:

The employee provides a history of any of the medical conditions
1 in paragraph (j)(2) of this section; or
) The employee informs the employer of the development of any of the
1l conditions listed in paragraph (3j)(2) of this section or any of the

or symptoms of exposure to methylene chloride which are listed in
iix A which the employee suspects are caused by exposure to methylene
ide.

The employer shall provide to the examininy physician the following
nation:

A copy of this regulation with Appendixes A, B and C for methylene
ide;

) A description of the affected employee's duties as they relate to
iposure to methylene chloride;

i) A description of any personal protective equipment including
rators required to he used:;




NIOSH/0SHAR Draft Technical Standard
and Supporting Documentation for METHYLENE CHLORIDE

) The results of any measurements which may indicate the affected
yee's exposure;

The affected employee's anticipated exposure; and
) Upon request of the physician, any available information from
ous medical examinations of the affected employee.

Where a medical examination is required by paragraph (3j)(3) of this
on, following such examination the employer shall obtain a written
on from the examining physician which conforms with paragraph (3j)(6)
is section.

(1) The physician's written opinion shall be a signed statement by the
ning physician specifically stating: (A) Whether the employee has any
ted medical condition which would place the employee at increased risk
terial impairment of the employee's health from exposure to methylene
ide or would directly or indirectly aggravate any detected medical
tion;

Any recommended limitations upon the employee's exposure to methylene
ide including limitations wupon the wuse of personal rrotective
ment and respirators; '

That the employee has been informed by the physician of any detected
al conditions which require furthexr medical examination or treatment.
) The physician's written opinion shall not reveal specific medical
ngs or diagnoses unrelated to exposure to methylene
i) The employer shall provide the employee with a copy of the
cian's written opinion.

No employee shall be exposed to liguid methylene chloride or airborne
ntrations of methylene chloride in such a way as would put the
yee at increased risk of material impairment of his health from such
ure. This determination may be based on the physician's written
on.

The employer shall provide emergency and follow up medical
nations and treatment for any employee injured through exposure to
lene chloride.

If an employee refuses any required medical examination, the employer

infoxm the employee of the possible health c¢onsequences of such
al and obtain a signed statement from the employee indicating that the
vee understands the risk involved by refusal to be examined.

) MNo medical procedure which would be performed pursuant to this
>n need be performed if records of a previous such procedure pexrformed
1 the past six months are acceptable to the examining physician.

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

) The recoxrd shall include the written determination required in
raph (b)(2) of this section.

L} This record shall be maintained until replaced by a more recent
1.

Exposure measurements. (i) The employer shall keep an accurate
1 of all measurements taken to determine employee exposure to
Lene chloride.

) This record shall include:

The date of measurement;
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Operations involving exposure to methylene chloride which are being
ored;

Sampling and analytical methods used and evidence of their accuracy,
ding the method, results and date of calibration of sampling
ment;

Numbexr, duration, and results of samples taken; and

Name, social security number and exposure of the employee monitored.
i) This <xrecord shall be maintained until replaced by a more recent
d but in no event for less than one vyear. |

Mechanical ventilation. (i) When mechanical ventilation is used as
gineering control, the employer shall maintain an accurate zrecord of
measurements demonstrating the effectiveness of such ventilation
red by paragraph (d)(3) of this section.

) This recoxd shall include:

Date of measurement;

Type of measurement taken;

Result of measurement,

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

Emplovee training and information. (i) The employer shall keep an
ate record of all employee training and information required by
raph (i) of this section.

) This recoxrd shall include:

Date of training;

Name and social security number of employee trained;

Content or scope of training provided.

i) This <record shall be maintained until replaced by a more recent
g

Medical surveillance. (i) The employexr shall keep an accurate
i of employee medical surveillance required by paragraph (j) of this
on.

) The record shall include:

Information concerning medical conditions obtained from the employee
ant to paragraph (3j)(2) of this section;

Any employee medical complaints relative to exposure to methylene
ide;

A copy of information provided to the physician pursuant to paragraph
Y(ii), (iii), (iv), (v), and (vi) of this section.

Physician's written opinion; and

A signed statement of any refusal to be examined.
i) This recoxd shall be maintained for the duration of the employment
> affected employee.

Access to records. (i) All records required to be maintained by

section shall be made available wupon request to authorized
sentatives of the Assistant Secretary of Labor for Occupational Safety
2alth and the Director of the HNational 1Institute for Occupational
¢y and Health.

) Employee exposure determination and exposure measurement records
ted to be maintained by this section shall be made available to
rees and former employees and their designated representatives.

L) Employee medical records required to be maintained by this section
be made available upon written request to a physician designated by
nployee or former employee.
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Emplovee obsexvation of measurement. (1) The employer shall give
ted employees or their representatives an opportunity to observe any
rement of employee exposure to methylene chloride which is conducted
ant to this section.

When observation of measurement of employee exposure to methylene
ide requires entry into an area where the use of personal protective
es, including respirators, is required, the observer shall be provided
and required to wuse such equipment and comply with all other
cable safety procedures.

Without interfering with the measurement, observers shall be entitled

Receive an explanation of the measurement procedure.

) Visually observe all steps related to the measurement of the
rne concentration of methylene chloride that are being performed at
lace of exposure; and

i) Record the results obtained.

E: The information contained in the following appendixes is advisory
ture and is not intended, by itself, +to create any additional
ations not otherwise imposed or detract from any existing obligation.
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APPENDIX A

SUBSTANCE SAFETY DATA SHEET
FOR METHYLENE CHLORIDE

SUBSTANCE IDENTIFICATION

£ Substance: Methylene chlozrxide

B. Permissible Exposure: 500 parts of methylene chloride per
million parts of air (ppm) averaged over an eight-hour work
shift. RAlso, 1000 ppm shall not be exceeded during an eight-
hour workshift except that a peak of 2000 is permitted for 5
minutes in any 2 hours during the work shift.

. . Appearance and Odor: Colorless liquid with an odor like chloroform.
HEALTH HAZARD DATA
B Ways in MWhich the Chemical Affects Your Body: Methylene
chloride c¢an affect your body if you inhale it or if it comes
in contact with your eyes or skin. It may also affect your
body if you swallow it.
B. Effects of Overexposure:

T - Short-Term Exposure: Methylene chloride is an
anesthetic. Inhaling +the wvapor may cause mental
confusion, lightheadedness, nausea, vomiting and
headache. Continued exposure may cause increased
lightheadedness, staggering, unconsciousness and death.
High vapor concentrations may also cause irritation of
the eyes and =respiratory tract. Exposure to this
chemical may make the symptoms of angina worse. Skin
exposure to the ligquid may cause irritation. If the
liquid is held in contact with the skin it may cause
skin buzrns. Splashes of the liquid into the eyes may
cause irritation.

2. Long-Term Exposure: Prolonged or repeated exposure to
methylene c¢hloride may cause irritation of the skin.

3. Reporting Signs and Symptoms: You should inform your

employer if you develop any signs or symptoms and
suspect that +they are caused by exposure to methylene

chloride.
EMERGENCY FIRST AID PROCEDURES

K. Eye Exposure: If methylene chloride gets into your eyes,
wash the eyes immediately with large amounts of water,
lifting the lower and upper lids occasionally. If irritation
prersists after washing, get medical attention. Contact
lenses should not be worn when worxking with this chemical.

B. Skin Esxposure: If methylene c¢hloride gets on your skin,

promptly wash the contaminated skin wusing soap or a mild
detergent 1% the methylene c¢hloride has not already
evaporated. If methylene chloride soaks thxrough YOUur
¢lothing, remove the «c¢lothing promptly and wash the skin
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using soap or a mild detergent. If irritation persists after
washing, get medical attention.

Breathing: If you or any other person breathes in large
amounts of methylene chloride move +the exposed person to
fresh airxr at once. If breathing has stopped, perform
artificial respiration. Keep the affected person warm and at
rest. Get medical attention as socon as possible.

Swallowing: When methylene chloride has been swallowed get
medical attention immediately. If medical attention is not
immediately available, get the person to vomit by having him
touch the back of the throat with his fingex or by giving him
large amounts (one pint or more) of warm salt water (two
tablespoons of salt per pint of water). Do not make an
unconscious person vomit. i

Rescue: Move affected person from the hazardous exposure.
If the exposed person has been overcome, notify someone else
and put into effect the established emergency rescue
procedures. Do not become a casualty yourself. Undexstand
your emergency rescue procedures and Know the locations of
the equipment before the need arises.

RESPIRATORS AND PROTECTIVE CLOTHING

A.

Respirators: Respirators are not +the best way to control
expeosure to methylene chloride. You can only be required to
wear them for routine use if your employer is in the process
of installing controls or control measures prove inadequate.
You may be required to wear respirators for non-routine
activities or in emergencies. If respirators are worn, they
must have a Mining Enforcement and Safety Administration
(MESR) or National Institute for Occupational Safety and
Health (MIOSH) approval label. (0lder respirators may have a
Bureau of Mines approval label.) For effective protection,
respirators must fit your face and head snugly. Respirators
should not be loosened or removed in work situations where
there use is requizred. If you can smell methylene chloride
while wearing a respirator, the respirator is not Wworking
correctly; go immediately +to fresh air. If you experience
difficulty breathing while wearing a respirator, tell your
employer.

Protective Clothing: You must wear impervious clothing,
gloves, face shield or other appropriate protective . clothing
to prevent repeated or prolonged skin contact with ligquid

methylene chloride. Replace or repair impervious protective
clothing that has developed leaks.
Eye Protection: You must wear splash-proof safety goggles

(cup-cover type dust and splash safety goggles) where eye
contact to liquid methylene chloride may occur.

PRECAUTIONS FOR SAFE USE, HAMNDLING AND STORAGE

A.

B.

Methylene chloride vapors, at elevated temperatures, can form
explosive mixtures with air.

Methylene ¢chlozxride must be stored in tightly c¢losed
containexrs in a c¢ool, dry, well ventilated area away from
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ACCESS
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heat, sparks, flames, strong oxidizers, strong caustics, and
chemically active metals.

Sources of dignition such as smoking and open flames are
prohibited wherever methylene chloride is handled, used or
stored in a manner that could create a potential fire or
explosion hazard.

If your skin becomes wet with liquid methylene chloride, you
must promptly wash or shower with soap or mild detergent and
water to remove any methylene chloride from the skin.

You must promptly =remove any non—-impervious clothing that
becomes wet with liquid methylene chloride and this c¢lothing
must not be reworn until the methylene chloride is removed
from the clothing.

Fire extinguishers, where provided, must be readily available
and you should Know where they are and how to operate then.
Ask your supervisoxr where methylene chlozide is used in your
work area and for any additional plant safety and health
rules.

TO INFORMATION

Each year your employer is zrequired to inform you of the
information contained in this Substance Safety Data Sheet for
methylene chloride. In addition, your employer must instruct
you 1in the safe use of methylene chloride, emergency
procedures, and the correct use of protective equipment.

Your employer is required to determine whether you are being

exposed to methylene chloride. You or vyour representative
have the right to observe employee exposure measurements and
to recoxd the results obtained. If your employer determines

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

Your employer is <required to Keep records of exposure

determinations, exposure measurements, and medical
surveillance. Your employer is required to make records of
exposure determinations and vyour - exposure measurements

available to you or your representative upon your request.
Your employer is required to release your medical records to
your physician upon your written request.
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APPENDIX B

SUBSTANCE TECHNICAL GUIDELINES
FOR METHYLENE CHLORIDE

PHYSICAL AND CHEMICAL DATA
Substance Identification

A.

FIRE,
A.

lre.

T,
2.
3

Synonyms: Dichloromethane; methylene dichloride
Formula: CH2Cl1l2 ;
Molecular weight: 84.9

Physical Data

1.
2.
3.

® ~J o U F

Boiling point (760 mm Hg): 39.8 0 (104 F).
Specific gravity (Watex = 1):

Vapor density (air = 1 at boiling point of
methylene chloride): 2.9
Melting point: -97 C (=142 F)

Vapor pressure at 20 C (68 F): 350 mm Hg

Solubility in water, % by weight at 20 ¢ (68 F): .32
Evaporation rate (butyl acetate = 1): 27.5

Appearance and odor: Colorless liquid with an odor like
chlorofoxrm

EXPLOSION AND REARCTIVITY HAZARD DATA

Fire

1. Flash point: None with normal test method.

2. Autoignition temperature: 556 C (1033 F)

2, Flammable limits in air, % by volume: (at elevated
temperatures) Lower: 12; Upperx: 19

. Extinguishing media: Drxy chemical, carbon dioxide, foam.

B Special fire-fighting procedures: 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.

6. Unusual fire and explosion hazards: Methylene chloride
vapors, at elevated +temperatures, can form explosive
mixtures with air. All ignition sources must be
controlled where methylene chloride is used, handled ov
stored in a manner that could create a potential fire or
explosion hazard.

T Above 30,000 ppm, one-fourth of the lower Fflammable
limit, is one situation in which mnethylene c¢hloride is
considered to be a potential fire and explosion hazard.

8. For purposes of compliance with 29 CFR 1910.309, the
¢lassification of hazardous locations as described in
Article 500 of the National Electric Code for methylene
chloride shall be Class I Group D.

Reactivity

T

Conditions contributing te instability: Heat and
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2y Incompatibilities: Contact with strong oxidizers,
strong caustics, and chemically active metals such as
aluminum or magnesium powder, sodium and potassium may
cause fires and explosions.

R Hazardous decomposition products: Toxic¢ gases and
vapors (such as hydrogen chloride, phosgene and c¢arbon
monoxride) may be released in a fire involving methylene
chloride.

b, Special precautions: Liquid methylene c¢hloride will
attack some forms of plastics, rubber and coatings.

SPILL AND LEAK PROCEDURES

A. If methylene <c¢hloride is spilled or leaked, the follouwing
steps should be taken:

1 Remove all ignition sourxces.

2 Ventilate area of spill or leak.

33 Collect for reclamation or absorb in vermiculite, dry
sand, earth or a similar material.

B. Persons not wearing protective equipment should be restricted
from areas of spills or leaks until <c¢leanup has been
completed.

MONITORING AND MEASUREMENT PROCEDURES

A. Exposure Rbove the Action Level:

1. Eight hour exposure evaluation: Measurements taken for
the purpose of determining employee exposure under this
section are 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 (up to 30
minutes) may also be used to determine average exposure
level if a minimum of five (5) measurements are taken in
a random manner over the eight-hour work shift. Random
sampling means that any portion of the work shift has
the same chance of being sampled as any other. The
arithmetic average of all such random equal duration
samples taken on one (1) work shift is an estimate of an
employee's average level of exposure for that work
shift. Air samples should be taken in the employee's
breathing =zone (air that would most nearly represent
that inhaled by the employee).

2 Ceiling Evaluation: Measurements taken for the purpose
of determining employee exposure under this section must
be taken during periods of maximum expected airboxrne
concentrations of methylene chloride in the employee's
breathing =zone. A minimum of three measurements should
be taken on one work shift and +the highest of all
measurements taken is an estimate of the employee's
exposure.

3. Peak Above Ceiling Evaluation: Measurements taken for
the purpose of determining employee exposure under this
section must bhe taken during periods of maximum expected
airborne concentration of methylene c¢hloride. Each
measurement should c¢onsist of a 5G-minute sample or
series of consecutive samples totaling five (5) minutes
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in the employee's breathing zone (air that would most
nearly represent that inhaled by the employee). A
minimum of three measurements should he taken on one
work shift and the highest of all measurements taken is
an estimate of the employee's exposure.

y. Monitoring Techniques: The sampling and analyses under
this section may be performed by . instruments such as:
detector tubes cexrtified by NIOSH under 42 CFR Part 84,
portable direct-reading instruments, dosimeters, or gas
and vapor adsorption tubes with subsequent chemical
analyses. The method of measurement must determine the
concentration of methylene <chloride to plus or minus
358%. ‘

B. Exposure Above the Permissible Exposure: The monitoring and
measurements under this section should be essentially the sam
described wundexr paragraph (IV)C(A). When sampling for peak
exposure evaluations, more than three (3) measurements should
be taken during the work shift so that increased confidence
may be placed in the judgement that the employee has or has
not, in <£act, been exposed in excess of the permissible

limit. Laboratories performing chemical analyses should be
accredited in Industrial Hygiene Chemistry by the American
Industrial Hygiene Association. The method of measurement

must determine the <concentration of methylene chloride to
plus or minus 25%.

5 Methods: Methods meeting the above accuracy requirements are
available from NIOSH.

D. fualified Persons: Since many of the duties relating to
employee protection are dependent on the results of

monitoring and measuring procedures, employers should assure
that the evaluation of employee exposures is performed by a
competent industrial hygienist or other technically qualified

person.

MISCELLANEQOUS PRECAUTIONS

A. Store methylene chloride in tightly closed containers in a
cool, dry, well ventilated area.

B. High eyposures to methylene c¢hloride ¢an occur when
transferring the ligquid from one container to another.

c, Employers should advise employees of all areas and operations

where exposure to methylene chloride could occur.
COMMON OPERATIONS
Common operations in which exposure to methylene chloride is likely

to occur are: during its production and its use as a solvent in
paint and varnish zremovers, cold and ultrasonic c¢leaning, in the
manufacture of cellulose acetate, in extraction and in paints,

lacquers and varnishes; as a degreaser; as a refrigerant; as an
ingredient in aerosol formulations, and in plastics Processing; and
in the manufacture of bromochloromethane.
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APPENDIX C - MEDICAL SURVEILLANCE GUIDELINES

ROUTE OF ENTRY

alation.

TOXICOLOGY
hylene chloride vapor 1is a mild narcotic. Exposure of animals to
000 ppm for 7 hours was fatal; cats repeatedly exposed to 7200 ppm for
eeks developed kKidney and liver damage. Animals repeatedly exposed to
0 ppm for 6 months showed no histologic abnormalities. Cardiac

hythmias attributed to sensitization of the myocardium have been
erved following exposure to high concentrations of some chlorinated
rocaxrbons, but dogs exposed to 10,000 and 20,000 ppm of methylene
oride did not show this phenomenon. In human experiments, inhalation
500 to 1000 ppm for 1 to 2 hours resulted in lightheadedness; there
sustained elevation of carboxyhemoglebin level. A chemist exposed
satedly to concentrations ranging from 500 to 3600 ppm developed signs
toxic encephalopathy. A healthy young worker engaged in degreasing
al parts had a brief exposure to an undetermined but very high
centration of vapor. He complained of excessive fatigue, weakness,
epiness, lightheadedness, chills, and nausea; rulmonary edema
eloped after several hours, but all signs and symptoms had cleared
hin 18 hours of terminating the exposure. Liquid methylene chloride
irritating to the skin on repeated contact. Splashed in the eye, it
painfully irritating, but is not likely to cause serious injury.

SIGNS AND SYMPTOMS

igue., weakness, sleepiness, lightheadedness, numbness and tingling of
limbs; nausea; irritation of the eyes and skin from liquid splashes.

SPECIAL TESTS

boxyhemoglobin levels may be a useful measure of biochemical effect.

TREATMENT

ove from exposure. Flush eyes with water and wash skin with soap and
=S If swallowed and the person is conscious, induce vomiting. Give
ificial resuscitation if indicated. Recovery is usually rapid and
plete.

SURVEILLANCE AND PREVENTIVE CONSIDERATIONS

GENERAL

In animals at high doses, methylene chloride causes narcosis. It is
also reported that methylene chloride metabolism causes an increase
in CO 1levels. Persons with pre-existing heart disease may be at
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increased risk. It has poor warning properties because humans adapt
readily to it. It is important that the physician become familiar
with plant operating conditions in which exposure to methylene
chloride occurs. Those with skin disease may not tolerate the
wearing of protective c¢lothing and those with c¢hronic respiratory
disease may not tolerate the wearing of negative pressure
respirators.

PREPLACEMENT

Routine medical histories and physical examination are not required.
However, the employer must screen employees for history of certain
medical conditions (listed below) which might place the employee at
increased risk from methylene chloride exposure. Only those giving
a positive history of these conditions must be referred for further
medical examinations.

[ Skin disease ~- DMethylene chloride can cause dermatitis on
prolonged exposure. Persons with preexisting skin disorders
may be more susceptible to the effects of this agent.

2. Liver disease =~- Methylene chloride causes liver damage in
animals and this justifies c¢onsideration before exposing
rersons with impaired liver function.

3. Kidney disease =-- Methylene chloride causes kidney disease in
animals and this Jjustifies special <consideration before
exposing persons with impaired renal function.

g, Cardiovascular Disease == Because of reports of excessive
carbon monoxide levels following exposure to methylene
chloride, persons with cardiac disease may be at increased
risk.

PERIODIC EXAMINATIONS

Routine periodic examinations are not required. However, if the
employer becomes aware of an employee with the above-listed
conditions, he must refer such employee for Further medical
examination.
imeces
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METHYLENE CHLORIDE
1910.93
Compliance - Open surface tank classification based on
ative evaporation rate of 0.3 hours (from Doolittle)
Fire and Safety

Electrical - Classification based on "Fire Hazard Classifica-
tion of Chemical Vapors Relative to Explosion—-proof Electrical
Equipment,” H. Carhart et al., National Academy of Sciences,

1973, repoxt to U. S. Coast Guard, repoxrt no. €G-D-92-74, p. 17.
Personal Protective Equipment, and, (h) Sanitation
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Eye - Classification: 2
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painful and irritating, but it is not likely to cause
serious injury." Grant reports that methylene chloride
"presents no particular hazard to the eyes."
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Exceptions: See below
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substance. Statements
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7 and 20 are not used because of its high vapor pressure
at 20 C of 350 mm Hg. It does not have a flashpoint.

The NFPA Handbook considexs it to be "practically non-flammable."™

Ingestion - Classification: 0
OQutput statement numbers: MNone
Exceptions: None
An oral MLD for dogs of 3000 mgs/kg is recorded in the
Merck Index. Acute local and acute systemic effects are
reported as moderate by Sax, while chronic systemic effects
are considered slight. The vapor pressure of the substance

is so high that ingestion of harmful amounts is concluded
not to present a problem in industry.
SUBSTANCE TECHNICAL GUIDELINES
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Miscellaneous precautions: NFPA-4LO ;
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vlene Chloride," National Safety Council, Data Sheet 474, 1959

fety Council)

ylene Chloride," Commonwealth of Pennsylvania, Department of Environ-
tal Resources, Hygienic Information Guide No. 98, (Penna #98)

witz, S., "Fatal Exposure to Methylene Chloride Vapor," Ind. Hyg.
Occup. Med. 6(2), 116 - 20 (1952) (Moskowitz)
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lic Health, 19(1), 3 (1973) (Michigan)
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kaging.," Wiley, 1974 (Sciarra)
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zances for Specific Uses/Exposure
Considine, Safety Council, Moskowitz, ILO, HPI, Dow Chem Eng,
1a #98, Guide, Profile
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Chem Eng, Safety Council, Dow HPI, ILO, Penna #98, NIOSH 11852,
file, SRI
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ILO, SRI, Faith, Chem Eng, HPI, SRI
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jowitz, Valle - Riestra
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¢y Council, ILO, Guide, HPI, Dow, Penna #98, Michigan, MCA and
towitz were the references used for all of the Specific Control
10ds.
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RESPIRATOR TABLE DOCUMENTATION

ance: Methylene chloride

L. Standard: 500 ppm, where 1000 ppm shall not be exceeded except

t a peak is permitted of 2000 ppm Ffor 5 minutes in any 2 hours.

NG PROPERTIES:

¥ Threshold: Different authors have reported varying odor thresholds
foxr methylene chloride. Summer and Staub both repoxt 150 ppm;
Kirxrk-0thmer and Sax both report 25 - 50 ppm; Spector reports
320 ppm. Patty, houwever, states that since one c¢an become adapted
to the odox, odor cannot be considered an adequate warning .
property.

Irritation Level: Grant reports that methylene chloride "presents
no particular hazard to the eyes." Kirk-Othmex, however, reports
that "methylene chloride vapor is seriously damaging to the
eyes." Sax agrees with Kirk-Othmer's statement.

The Documentation of TLV's states that irritation of the
eyes has been observed in workers whe had been exposed to concen-—
trations up te 5000 ppm, but that neurasthenic disorders were
found in 50%, and digestive disturbances in 30% of the persons
exposed.

2r Information: Gleason reports that methylene chloride may be
"irritating to the respiratory tract and may produce pulmonary
edema," but Gleason gives no quantitative information. The
Documentation of TLV's reports that in one investigation,
irritation of the respiratory passages was observed in workers who
had been exposed to concentrations up to 5000 ppm.

luation of Warning Properties: Since there is no detailed inform-
mation available relating the irritant effects of methylene
chloride to air concentrations and since adaptation to the odox
occurs, methylene chloride is treated as a material with poor

warning properties. Gas sorbent respiratory egquipment is not
rermitted.
5000 ppm

is for IDLH Value: Spector states that a 10 minute exposure to
methylene chloride at 2330 ppm produces vertigo in man. On the
other hand, Sax states that at 2300 ppm there was no feeling of
dizziness during one-hour exposures. Thienes and Haley in

Clinical Toxicology page 117 state that no dizziness, but
slight nausea, is caused by exposure to a concentration of 2300
ppm for one hour and state that "at a concentration of 25,000
ppm methylene chloride is not lethal. The proposed threshold
limit value for methylene chloride has been reduced from 500 ppm
to 100 ppm which would have limited the use of other than self-
contained breathing apparatus to 5000 ppm based on protection
factor considerations had the 100 ppm been set as the standard.
Considering the above information an IDLH of 5000 ppm is used
for this substance.
2x Toxicological Information: Methylene dichloride is highly

volatile and, therefore, in poorly ventilated areas high concen-
trations may develop.

Patty repoxts that the principal physiological response
to an exposure to methylene chloride is narcosis. "It does not
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cause significant organic injury." Exposures to high concentra-
tions may cause loss of consciousness rapidly. Other "symptoms of
excessive exposure may be dizziness, nausea, tingling or numbness
of the extremities, sense of fullness in the head, sense of heat,
stupor, or dullness, lethargy, and drunkenness."
Patty reports a mouse 8-hour LC50 of 15,000 ppn. Rll
animals survived a concentrations of 11,000 ppm for the same
perxriod.
The Documentation of TLV's notes that Lehmann and Flury
observed that "slight narcosis occurs at 4000 to 6100 ppm in
several species of animals," and that many investigators have deter-—
mined lethal concentrations of approximately 15,000 ppm for a
7—hour exposure.
120,000 ppm
PRESSURE: 350 mm Hg at 20 deg.
440 mm Hg at 25 deg.
ATED CONCENTRATIONS AT: 20 deg.
25 deg.

Approximately 460,500 ppm
Approximately 579,000 ppm

R0 ao
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USE/EXPOSURE AND CONTROL DOCUMENT

METHYLENE CHLORIDE
Principal Route

UsesExposure of Entry
Inhalation of vapor and R,B,D
skin contact with ligquid
juring use as a solvent
in paint and varnish
temovers

[nhalation of vapor and L,B,D
skin contact with liquid
luring manufacture and

1se of aerosols (used as
solvent and vapor pres-—
sure depressant for
insecticides, pelishes,
saints, hair sprays,

toom deodorants, oven
:leaners, fire extinguish-
ing agents)

[nhalation of vapor and A,B,D
skin contact with liquid
iuring use as solvent in
:old ¢leaning and ultra-
sonic¢ c¢leaning (for
slectrical and electronic
siquipment, automotive
squipment, office and
’»lant maintenance, tex-
tiles, apparel, leather
1ides, metal and metal
Eabrication industries,
ierospace, nhuclear, and
sxrecision industries,
nachinery and molds for
2lastics manufacture,
xrush c¢leaners, carbon re-
novers; used with other
industrial c¢leaning
solvents to reduce flamma-
111lity)

(nhalation of vapor and A,B,D
;kin contact with liquid

luring use as solvent

in vapocr degreasing

.thermal switches, thermometers)

[nhalation of vapoxr and A,B,D

Currently Used
Control Methods
General dilution ventila-
tion; local exhaust venti-
lation; personal protec-—
tive equipment (goggles,

gloves, protective
clothing)

General dilution ventila-
tion; local exhaust venti-
lation; personal protec-
tive equipment (goggles,
gloves,; protective
clothing)

General dilution ventila-—
tion; local exhaust venti-
lation; personal protec-—
tive equipment (goggles,
gloves, protective
clothing)

Process enclosure; local
exhaust ventilation

Process enclosure; local
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skin contact with liquid
during manufacture and
distribution of
methylene c¢hloride

Inhalation of vapor and A,B,D
skin contact with liquid
during use as cooling
golvent in the manufac-
ture of cellulose acetate
(used for manufacture

of fiberxrs, lacquers,
protective coatings,
photographic f£ilm, thermo-
plastic molding com-
positions, cigarette
filters, magnetic tape)

Inhalation of vapor and A,B,D
skin contact with liquid
luring use in plastics
processing (solvent for
nanufacture of resins

and plastics (methyl
nethacrylate and epoxy
resins), blowing agent

Eor flexible foams, mold
release agent, solvent

Eor manufacture of
synthetic fibers (rayon
ind PVC), solvent in
)rocessing of photographic
Zilm)

‘nhalation of vapor and A,B,D
ikin contact with ligquid
luring use as an extrac-
:ion solvent (for edible
‘ats, cocoa, butter,

ieer flavoring in hops,
ecaffeinated coffee,
‘lecresin manufacture

for furniture processing),
'ils, waxes, perfumes,
lavorings, drugs)

nhalation of vapor and A,B,D
kin contact with liquid

uring wide use as solvent

for paints, lacquers,

arnishes, enamels, adhe-

ives, rubber cements, in

exhaust ventilation; per-
sonal protective equip-
ment (goggles, respiratory
protective devices)

Process enclosure; local
exhaust ventilation

Process enclosure; local
exrhaust ventilation

General dilution ventila-
tion; local exhaust venti-
lation; pexsonal protec-
tive equipment (goggles,
gloves, protective
tlothing)

General dilution ventila-
tion; local exhaust venti-
lation; personal protec-
tive equipment (goggles,
gloves, protective
clothing)
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manufacture of printed
circuit boards, for

organic¢ synthesis, as
carrier for pharmaceutical
tablet coatings, for
shrink-fitting of synthetic
rubber covers, in dyeing of
synthetic fibers)

Inhalation of vapor and R,B,D Process enclosure; local
skin contact with liquid exhaust ventilation
during use in organic

synthesis (preparation

of bromochloromethane)

Inhalation of vapor and E,B,D General dilution ventila-
skin contact with liquid tion; local exhaust venti-
during use as a secondary lation; personal protec-
refrigerant (in air tive equipment (goggles,
conditioning, for gloves, protective
scientific testing) c¢lothing)

A -- Inhalation

B -- Skin and eye contact resulting in

localized irritation
C -— Ingestion
D -- SKkin contact resulting in

absorption and subsequent
systemic poisoning



