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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 Standarxds
Completion Program and the supporting documentation for the substance
CHRGMIUM METAL AND TNfOLUBLE SALTS.

The SCP draft technical standards are recommendations to the Depariment of
Labor for its consideration in rulemaking and have no 1legal status until
final zrules have been promulgated by that agency. This draft standazd is
provided for your informatioa only.

The References and Sources, Respirator Table Documentation and Use/Exposure
and Control Documentation are the working documents used by the various SCP
working groups during the development of the draft technical standard and
sexve 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 exposure" means exposure of employees

to airborne concentrations of chcomium metal and insoluble salts (as

chromium) not in excess of 1 milligram per cubic meter (mg/7M3) averaged
over an eight-hour work shift (time weighted average)., as stated in %
1910.1000, Table z-1.

(2) "Action level™ means one half of the permissible exposure for
chromium metal and insoluble salts.

(b) Exgggg;g__ﬂgjg;mina;ion and_measurement. (1) Each employer who has a
place of employment in which chromium metal or insoluble salts are released
into the workplace air shall detexmine if any employee may be exposed to
airborne concentrations of chromium metal and insoluble salts at oxr above
the action level. The determination shall be made each time there is a
change in production, process, or control measures which could result in an
increase in airborne concentrations of chromium metal and insoluble salts.

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

(i) Any information, observations, OI calculations which may indicate
employee exposure to chromiuvm metal oxr insoluble salts;

(ii) Any measurements of chromium metal or insoluble salts taken;

(iii) Any employee complaints of symotoms which may be attributable to
exposure to chromium metal or insoluble salts; and

(iv) Date of determination, work being performed at +he time, location
within work site, name. and social security number of each employee
considerxed.

(3) If the employer determines that any employee may be exposed to
chromium metal and insoluble salts 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 be
representative of the maximum eight-hour time weighted average exposure of
+he employee.

(4) TIf the exposure measuzement taken pursuant to paxagraph (b) (3) of
this section reveals employee exposure to chromium me'al and insoluble
salts at or above the action level. the employer shall:

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

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

(s) If an employee exposure measurement reveals that an employee is
exposed to chromium metal and insoluble salts at or above the action level,
but not above the permissible exposure, the exposure of that employee shall
be measured at least every tuwo months.

(6) If an employee exposure measurement reveals that an employee is
exposed to chromium metal and insoluble salts above the permissible
exposure, the employerx shall:

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

(ii) Institute control measures as required by paragraph (d) of this
section; and

- (iii) Individually notify, in writing, within five days, every employee
who is found to be exposed to chromium metal and insoluble salts above the
permissible exposure. The employee shall also be notified of the
corrective action being taken to reduce the exposure to at oxr Dbelow the
permissible exposure.
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(7) If two cLonsecutive employee exposure measurements taken at least one
week apart reveal ‘hat the employee is exposed to chromium metal and
insoluble salts belou the action level, the employer may terminate
measurement for the employee.

(8) For purposes of this paragravh, employee exposure is that which would
occur if the employee uere not using a respirator.

(¢) Methods of measurement. (1) An employee's exposure shall be obtained
by any combination of long term or short term samples which represents the
employee's actual exposure averaged over an eight-hour work shift (See
Appendix B (IV) of this section).

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

Table 1
Concentraticen Required Accuracy
Above permissible exposure + 25%
At or below permissible exposure
and above the action level + 357%
At ox below the action level + 50%

(d) Compliance. (1) No employee shall be exposed to chromium metal and
insoluble salts above the permissible exposure as defined in paragraph
ta)(1) of this section.

(2) Employee exposures to airborne concentrations of chromium metal and
insoluble salts shall be controlled to at or 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 exposure, except to the extent
that such controls are not technically feasible.

(ii) Wherever engineering and work practice controls are not sufficient
to reduce exposures to at ox below the permissible @exposure, they shall

nonetheless be used to reduce exposure to the lowest level feasible and
shall be supplemented by respirators in accordance with paragraph (d)(4) of
this section.

(3) Engineering controls. (i) When mechanical ventilation is used to
control exposure, measurements which demonstrate system effectiveness, for
example, air velocity, static pressure, or air volume, shall be made at
least every three months. Measurements of system effectiveness shall also
be made within five days of any change in production, process., oOr control

~—which might result in an increase in airborne concentrations of chromium
metal and insoluble salts.

(ii) open-surface tank operations shall be performed in accordance with
$ 1910.94(d).
(4) Compliance with the permissible exposure shall not be achieved by

the use of respirators except:
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(i) During the time period necessary to install or implement engineering
or work practice controls; or

(ii) In work situations in which engineering and work practice controls
are technically not feasible; or
(iii) To supplement engineering and work practice controls when such

controls fail to reduce airborne concentrations of chromium metal and
insoluble salts to at or below the permissible exposure; or

(iv) For operations which require entry into tanks or closed vessels; or

(v) 1In emergencies.

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

TABLE 2 RESPIRATORY PROTECTION FOR CHROMIUM METAL AND INSOLUBLE SALTS (RS CHROMIUM)

—--—-.~-—————-——--_—-—-—.——————..-._—...._..--__....___.._<-.._-.-...-__-___—_._—_—_._—..-.--—_.—_

--—---—-—___—-__—_—.——_--———-__...________-.._....__________.....____._-._-..__...—__..._-..__——_

Particulate Concentration

5 mg/M3 or less Any dust and mist respirator.

10 mgs/7M3 or less Any dust and mist respirator, except single-use or
quarter mask respirator.
Any fume respirator or high efficiency particulate filter
respirator.

Any supplied-air respirator.

-—-—-_.._-..-_—_.._...._.._-—__-—-.—_

Any self-contained breathing apparatus.
50 mgs/M3 or A high efficiency particulate filter resvirator with a
less full facepiece.
Any supplied-air respirator with a full facepisce, helmet
or hood.

.._-_—_-__-..____-__-____--._-_-

Any self-contained breathing apparatus with a full

facepiece.
500 mg/M3 or A pouwered air-purifying respirator with a high efficiency
less particulate filter.

A Type C supplied-air respirator operated in pressure -
demand or other positive pressure or continuous-flow mode.

Grceater than Self-contained breathing apparatus with a full facepiece
500 mg/M3 ox operated in pressure-demand or other positive pressure
entry and mode .

escape from e T i T
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unknoun A combination respirator which includes a Type C supplied -
concentrations air respirator with a full facepiece operated 1n pressure -
demand oxr other positive pressure or continuous-flow mode
and an auxiliary self-contained breathing apparatus
operated 1in pressuze—demand or other positive pressure mode .

Fire Fighting self-contained breathing apparatus with a full facepiece
operated in pxessure—demand or other positive pressure
mode

(6) Respirators shall be approved by the Mining Enforcement and safety
Administration (formerly Bureau of Mines) or by the National Institute for
occupational satety and Health under the provisions of 30 CFR Part 11.

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

(e) Fire _and safety. (1) The employer shall familiarize himself with
the information contained in the Substance Technical Guidelines (Appendix B
of this section) for chromium metal and insoluble salts.

(2) For the purpose of compliance with $ 1910.209, locations classified
as hazardous locations due to the presence of ¢hromium metal shall be Class
II, Group E.

(3) Yor the purpose of compliance with & 1910.157, chromium metal is
classified as a ¢lass D fire hazard, except that $1910.157(b)(2)(V) shall
not apply.

(4) For the purpose of compliance with ¢ 1910 178, locations classified
as hazardous locations due to the presence of chromium metal shall bhe Class
II, Group E.

(5) sources of ignition such as smoking or open flames are prohihited
where chromium metal presents a fire or explosion hazard.

(6) Chromium metal shall be stored so as not to come in contact with
strong oxidizers.

(£) Pg;5gng;__g;g&ggligg_gggigmgn;. (1) Employerxs shall provide and

ensure that employees use impervious clothing, gloves., face shields (eight-
inch minimum) and other appropriate protective clothing necessary to

prevent repeated oI prolonged skin contact witn solids or liquids
containing insoluble salts of chromium. Face shields shall comply with $
1910.133(&)(2).(3)(“). (a)(5), and (a)(6).

(2) Employers shall ensure that clothing contaminated with insoluble

salts of chromium is placed in closed containers for storage until it c¢can
be discarded or until the employer provides for the removal of the
insoluble salts of chromium from the clothing. If the clothing is to be
laundexed or otherwise cleaned to remove the insoluble salts of chromium,
the employer shall inform the person performing the operation of the
hazardous prcperties of insoluble salts of chromium.
(3) Employers shall ensure that non-impervious clothing which becomes
~contaminated with insoluble salts of chromium be removed promptly and not
reworn until the insoluble salts of chromium are removed from the clothing.
(4) Employers shall provide and ensure that employees use safety goggles
(cup-cover type dust and splash safety goggles) which comply with $
l910.133(a)(2)—(a)(6) where solids or liquids containing insolukle salts of
chromium may contact the eyes.
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(g) Spills and disposal. In the event that chromium metal or inscluble

salts of chromium are spilled the employer shall immediately eliminate
potential sources of ignition, provide available ventilation and then clean
up the spill.

(h) Sanitation. (1) Employers shall ensure that employees whose sKin
becomes contaminated with insoluble salts of chromium promrtly wash or
shower with soap or mild detergent and water to remove any insoluble salts
of chromium from the skin.

(2) Employexrs shall ensure that employees do not eat or smoke in areas
where solids or liquids containing insoluble salts of chromium are handled,
processed or stored.

(3) Employers shall ensure that employees who handle solids or liquids
containing insoluble salts of chromium washk their hands thoroughly with
soep or mild detergent and water before eating, smoking or using toilet
facilities.

(i) Irxaining and information. (1) Each employer who has a workplace in
which chromium metal or insoluble salts of chromium is present shall Keep a
copy of this regulation with Appendixes A, B and C at the worKkplace. This
material shall be made readily available to affected employees.

(2) Each employer who has employees exposed to chromium metal and
insoluble salts of chromium above the action level or employees who may
have skin or eye contact with solids or liquids containing insoluble salts
of chromium, or employees who work where a spill of chromium metal and
insoluble salts of chromium may occur, or employees who worKk where chromium
metal presents a fire or explosion hazard, shall annually:

(i) Inform affected employees of the information contained in the
Substance Safety Data Sheet for chromium metal and insoluble salts of
chromium (Appendix A of this section);

(ii) Advise affected employees as to the signs and symptoms of exposure
to chromium metal and insoluble salts of chromium.
(iii) Instruct affected employees to advise the employer of the

development of signs and symptoms of exposure to chromium metal and
insoluble salts of chromium which are listed in Appendix A of the section;

(iv) Provide training to ensure +hat employees wunderstand the
precautions of safe use, emergency procedures, and the correct use of
protective equipment relative t» chromium metal and insoluble salts.

(i) Medical surxveillance. (1) The erployer shall provide medical
procedures as reguired by this paragraph. All medical procedures shall be
performed by or wunder the supervision »f a physician at no cost to the
employee.

(2) The employer shall make available to each employee who is to bhe
exposed to chromium metal or insoluble <chromium salts or chromates or
airborne concentrations of chromium metal or insoluble chromium salts at or
above the action level a medical examination which shall include the

following:
(i) R medical history and physical examination with emphasis on the
=—lungs.

(1ii) 14™ x 17" chest roentgenogram.
(iii) Forced vital capacity (FVC) and forced expiratory volume-one second
(FEV (1 second)) tests.
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(3) The employer shall obtain from the physician, as a record of the
examination, the following infermation: (i) A written opinion which
conforms with paragraph (3)(7) of this section.

(ii) 14" x 17" chest rnentgenogram or a medically acceptable copy.

(iii) A record of the results of the pulmonary function testing.

(4) The employer shall make available to each employee, exposed to
chromium metal or insoluble chromium salts in excess of the action level at
12 months from the date of the employee's first exposure, and at every 12
months of exposure in excess of the action level thereafter, a medical
examination which must include the following:

(i) A medical history and physical examination with emphasis on the
lungs.

(ii) 14" x 17" chest roentgenogram.

(iii) Forced vital capicity (FVC and forced expiratory volume-one second
(FEV (1 second)) tests.

(5) The employer shall obtain from the physician, as a record of the
periodic examination, the following information:

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

(ii) 14" % 17" chest roentgenogram or a medically acceptable cogpy.

(iii) A record of the results of the pulmonary function testing.

(6) The employer shall provide to the examining physician the follow.ng
information:

(i) A copy of this regulation with its Appendixes A, B, and C for
chromium metal oxr insoluble chromium salts;

(ii) A description of the employee's duties as they relate to his
exposure to chromium metal or insoluble chromium salts;

(iii) A description of any personal protective equipment and respirators
required to be used;

(iv) The 1results of any measurements, which may indicate the affected
employee's exposure;

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

(vi) Upon request of the physician, any available information from
previous medical examination of the affected employee.

(7)(i) The physician's written opinion shall be a signed statement by the
examining physician specifically stating: (A) Whether the employee has any
detected medical condition which would place the employee at increased risk
of material impairment of the employee's health from exposure to chromium
metal or insoluble chromium salts or would directly or indirectly aggravate
any detected medical condition:

(B) Any recommended limitations upon the employee's exposure to chromium
metal or insoluble chromium salts, including limitations upon the wuse of
personal protective equipment and respirators;

(C) That the employee has been informed by the physician of any detected
medical conditions which require further medical examination or treatment.

(ii) The physician's written opinion shall not reveal specific medical

~findings or diagnosis unrelated to exposure to chromium metal or insoluble
chromium salts.

(iii) The employer shall provide the emplcyee with a copy of the
physician's written opinion.

(8) No employee shall be exposed to chromium metal or insoluble chromium
salts or chromates or airborne <concentrations of chromium metal or
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insoluble chromium salts in such a way as would put the employee at
increased risk of material impaizment of his health from such exposure.
This determination may be bhased on the physician's written opinion.

(9) The employer shall provide emergency and follouw-up medical
examinations and treatment for any employee injured through exposure to
chromium metal or insoluble chromium salts.

(190) If the examining physician chooses to use alternative medical
examinations to those specified in paragraphs (302 and (4) of this
section, the employer may accept such alternative medical surveillance
examinations as meeting the requirements of this part provided that the
employer:

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

(ii) Informs each exposed employee of the fact that alternative medical
examinations to those required 1in paragraphs (j)€(2) or (4) of this section
are to be made available.

(11) I£f an employee refuses any required medical examination, the
employer shall inform the employee of the possible health consequences of
csuch refusal and obtain a signed statement from the employee indicating
that the employee understands the yisks involved by refusing to be
examined.

{12) No medical procedure which would be performed pursuant to this
gsection need be performed if records of a previous such procedure performed
within the past six months are acceptable to the examining physician.

(K) Recoxdkeeping. (1) Exposure detexrmination. (i) The employer shall
keep an accurate record of all determinations required to be made jursuant
to paragraph (b)(1) of this section.

(ii) This record shall include the uritten determination required in
paragraph (b)(2) of this section.

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

(2) Exgggg;g__ﬂggggggmgnggé (i) The employer shall keep an accurate
recoxrd of all measurements taken to determine employee exposure to chromium
metal and insoluble salts.

(ii) This record shall include:

(A) The date of measurement;

(B) Operations involuving exposure to chromium metal and insoluble salts
which are being monitored;

(c) Sampling and analytical methods used and evidence of their accuracy.
including the method, results and date of calibration of sampling
equipment;

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

(E) Name, social gsecurity number and exposure of the employee monitored.

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

(3) Mechanical ventilation. (i) When mechanical ventilation is used as
an engineering control, the employer 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:

(A) Date of measurement;
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(B) Type of measurement taken;

(C) Result of measurement.

(iii) These recoxds shall be maintained for at least one year.

(4) Emplovee training and_ information. (i) The employer shall keep an
accurate record of all employee training and information required by
paragraph (i) of this section.

(ii) This record shall include:

(A) Date of training;

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

(C) Content or scope of training provided.

(iii) This recoxd shall he maintained until replaced by a more recent
record.

(5) Medical surveijllance. (1) The employer shall keep an accurate
record of employee medical surveillance required by paragraph (3) of this
section.

(ii) This record shall include:

(A) Results of tests required by paragraph (3)(2) and (3j)(4) of this
section and results of any tests conducted pursuant to paragraphs (j§)(4) of
this section;

(B) Any employee medical compiaints relative to exposure to chromium
metal and insoluble salts;

(C) A copy of information provided to the physician pursuant to paragraph
(j)€6)(ii), (iiid), (iv), (v), and (vi) of this section.

(D) Physician's written opinion; and

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

(iii) This record shall be maintained for the duration and for five years
after termination of the employment of the affected employee.

(6) MAcgcess to records. (i) All records required to be maintained by
this section shall be made available upon request to authorized
representatives of the Assistant Secretary of Labor for Occupational Safety
and Health and the Director of the National Institute for Occupational
safety and Health.

(ii) Employee exposure determination and exposure measurement records
required to bhe maintained by this section shall be made available to
employees and former employees and their designated representatives.

(iii) Employee medical records required to bhe maintained by this section
shall be made available upon written request to a physician designated by
the employee or former employee.

(1) Emplovee observation of measurement. (1) The employer shall give
affected employees or their representatives an opportunity to observe any
measurement of employee exposure to chromium metal and insoluble salts
which is conducted pursuant to this section.

(2) When observation of measurement of employee exposure to chzromium
metal and insoluble salts requires entry into an area where the use of
personal protective devices, including respirators, is required, the
observer shall be provided with and required to use such equipment and

—comply with all other applicable safety procedures.

(3) Without interfering with the measurement, obhservers shall be entitled
to:

(i) Receive an explanation of the measurement procedure.
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(11) Visually obsexrve all steps related to the measurement of the
airborne concentration of chromium metal and insoluble salts that are being
performed at the place of exposure; and

(iii) Record the results obtained.

NOTE: The information contained in the following appendixes is advisory
in nature and 1is not intended, by itself, to create any additional
obligations not otherwise imposed or detract from any existing obligation.

APPENDIX A

SUBSTANCE SAFETY DATA SHEET
FOR CHROMIUM METAY AND INSOLUBLE SALTS OF CHROMIUM

I. SUBSTANCE IDENTIFICATION
A. Substance: Chromium metal and insoluble salts
B. Permissible Exposure! 1 milligram of chxromium metal and

insoluble salts pexr cubic meter of air (mgs/M3) averaged over
an eight-hour work shift.

c. Appearance and odoc: metallic chromium: Shiny steel gray
metal with no odor; copper chromite: Gree1ish blue solid
with no odor; basic potassium zinc unromate: Yellow solid
with no odor

II. HEALTH HAZARD DATA
A. Comment: Serious health effects may result if other forms of
chromium are present. You should consult the standard for
Chromic Acid and Chromates.
8. Ways in which the chemical affects your body: Chromium metal

or insoluble chromium salts of chromium can affect your body
if you inhale them. They may also affect your body if you
swallow them.

C. Effects of Overexposure:
1. Exposure: Ferro chrome alloys have been associated with
lung changes in workers exposed to these alloys.
Chromite dust exposure may cause minor lung changes.
2 Reporting Signs and Symptoms: You should inform your

employer if you develop any sinns or symptoms and
suspect that they may be caused by chromium metal or

insoluble chromium salts of chromium.

IXY. EMERGENCY FIRST AID PROCEDURES

| B Eye EXposure: If chromium metal or solids or liquids
containing insoluble salts of chromium get into your eyes,
wash your eyes immediately with large amounts of water,
lifting the lower and upper lids occasionally. If irritation
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is present after washing, get medical attention. Contact
lenses should not be worn when working uwith these chemicals. .
B. Skin Exposure: Tf solids or liquids containing insoluble
salts of chromium get on your skin, ttash the contaminated
skin using soaj or mild detergent and water. If solids or

liquids containing insoluble salts of chromium penetrate
through your clothing. reamove the clothing and wash the skin
using soap or mild detergent and water. If irritation 1is
present after washing, get medical attention.

Breathing: If you or any other person breathes in large
amounts of chromium metal or insoluble salts of chromium move
the exposed person to fresh air at once. 1f breathing has
stopped, perform artificial respiration. Feep the affected
person warm and at rest. Get medical attention as soon as
possible.

Swallowing: When solids or liquids containing insoluble
salts of chromium have been swallouwed, give the person large
quantities of  water imradiately. rfter the water has been
swallowed, try to get the person to vomit by having him touch
the back of his throat with his finger. Do not make an
unconscious person vomit. Get medical attention immediately.
Rescue! Move affected person from the hazardous exposure.
If the sxposed person has been overcome, notify someone else
and vut into effect the =established emergency rescue
procedures Do not become a casualty yourself. Undexrstand
your emergency reascue 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
exposure to chromium metal and insoluble salts. Tou can only
be required to wear them for routine use if your employer is
in the process of installing controls or control measurxes
prove 1nadequate. You may be required to wear respirators
for non-routine activities or in emergencies. If respirators
are wWorn, they must have a Mining Enforcement and Safety
Administration (MESA) or National Institute for Occupational
Safety and Health (NIOSH) 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 required. 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 clothaing
to prevent repeated or prolonged skin contact with solids or

liquids containing insolubie salts of chromium. Replace or
repair impervious clothing that has developed leaks.
Eye Protection: You must wear splash-proof safety goggles

where liquids containing 1inscluble salts of chromium may
contact your eyes. You must wear dust-resistant safety
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goggles where solids containing insoluble salts of chromium
may contact your eyes.

PRECAUTIONS FOR SAFE USE, HANDLING AND STORAGE

A.

B.

ACCESS
A.

Chromium metal is combustible and 1ts dust can form explosive
mixtures with air.

Chromium metal must be stored in tightly closed containers in
a cool, well ventilated area away from strong oxidizers.,
Sources of ignition such as  smoking and open flames are
prohibited wherever chromium metal is= handled, used or stored
in a mannexr that could create a potertial fire or explosion
hazard.

You must Promptly remove any non-impervious clothing that
becomes contaminated with in<oluble salts of chromium and
this clothing must not be reworn until the insoluble salts of
chromium are removed from the clothing.

If your skin becomes contaminated with insoluble salts of
chromium, you must promptly wash or shouwer with soap or mild
detergent and water to remove the insoluble salts of chromium
from your skin

You must not eat or smoke in areas where solids or liquids
containing insoluble salts of chromium are handled, processead
or stored.

If you handle solids or liquids containing insoluble salts of
chromium, you must wash your hands thoroughly with soap or
mild detergent and water before eating, smoking or using
toilet facilitijes.

Fire extinguishers, where provided, must be readily available
and you should know where they are and how to operate them.

TO INFORMATION

Each year your employer is required to inform you of the
information contained in this Substance Safety Data Sheet for
chromium metal and insoluble salts of chromium. In addition,
your employer must instruct you in the safe use of chromium
metal and insoluble salts of chromium, emergency procedures,
and the correct use of protective equipment.

Your employer is required to determine whether you are being
exposed to chromium metal and insoluble salts of chromium.
You or your representative have the right to observe employee
eéxposure measurements and to record the results obtained. If
your employer determines that you are being overexposed, he
1s 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
surveilllance. Your employer is required to make records of
exposure determinations and your eXxposure 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 CHROMIUM METAL AND INSOLUBLE SALTS OF CHROMIUM
The standard for chromium metal and insoluble salts of chromium should not bhe intexpr
substances listed below for which substances specific information has been provided.)

i PHYSICAL AND CHEMICAL DATR (metallic chromium)
A. Substance Identification
1. Synonyms : None
- 49 Formula: Cx
3. Molecular weight: 52
B. Physical Data
1. Boiling poant (760 mm Hg): 2640 C (4784 F)
2. Specific gravity (water = 1): 7.2
3. Vapor density (air = 1| at boiling point of metallic
chromium): Not applicable
4. Melting point: 1900 C (3452 F)
5. Vapor pressure at 20 C (68 F): Essentially zero
6. Solubility in water, % by weight at 20 C (68 F): Insoluble
T Evaporation rate (butyl acetate = 1): Not applicable
8. Appearance and odor: Shiny and odorless metal
II. PHYSICAL AND CHEMICAL DATA (copper chromite)
A. Substance IIdentification
1. Synonyms: Cuprous chromite
2 Formula: Cu2Cr20Yy
3. Molecular weight: 295.1
B. Physical Data
1. Boiling point (760 mm Hg): Data not available
2. Specific gravity (water = 1): 5.24
3. Vapor density (air = 1 at boiling point of
copper chromite): Not applicable
4. Melting point: Data not available
b5 Vapor pressure at 20 C (68 F): Essentially zero
6. Solubility in water, % by weight at 20 C (68 F): Insoluble
7. Evaporation rate (butyl acetate = 1): Not applicable
8. Appearance and odor: Greenish blue , odorless solid
III. PHYSICAL AND CHEMICAL DATA (basic potassium zinc chromate)
. Substance Identification
1. Synonyms: 2Zinc¢ yellow
2= Formula: K20-4Zn0-4Cx02-3H20
3. Molecular weight: 873.8
B. Physical Datla
1. Boiling point (760 mm Hg): Decomposes at red heat
2. Specific gravity (water = 1): 3.47
3. Vapor density (air = 1 at boiling point of basic
potassium zinc chromate): Not applicable
4, Melting point: Loses water slowly above 100 C (212 F)

5. Vapor pressure at 20 C (68 F): Essentially zero
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6. Solubility in watexr, % by weight at 20 C (68 F): Insoluble

T Evaporation rate (butyl acetate = 1): Not applicable

8. Appearance and odor: Yellow , odorless solid

IvV. FIRE, EXPLOSION AND REACTIVITY HAZARD DATA
A. Fire

s Flash point: Hot applicable

2. Minimum ignition temperature (metal): 400 € (752 F) (layer);
580 C (1076 F) (cloud)

3. Minimum explosive dust concentration (metal): 230 grams/M3

4. Extinguishing media: Dry sand, dry dolomite, dry graphite

5. Unusual fire and explesion hazards: Chromium metal is
combustible. Its dust can form explosive mixtures with
air. All ignition sources must be controlled whe:re

chromium metal is used, handled or stored in a manner
that could create a potential fire or explosion hazard.

6. For purposes of complying with 29 CFR 1910.309, the
classification of hazardous locations as described in
Article 500 of the National Electrical Code for chromium
metal shall be Class II Group E.

B. Reactivity
1. Conditions contributing to instability: None
2. Incompatibilites: Chromium metal in contact with strong
oxidizers may cause fires and explosions.
3. Hazardous decomposition products: None listed.
by, Special precautions: None listed.
V. SPILL AND DISPOSAL PROCEDURES
A. If chromium metal and insoluble salts of chromium are
spilled, the following steps should bhe talen:
1. Remove all ignition sources where metallic chromium has
heen spilled.
2. Ventilate area of spill.
3. Collect spilled material in the most convenient and safe
manner and deposit in sealed containers for reclamation,
or for disposal in a secured sanitary land£fill. Liquids

containing chromium and insoluble salts of chromium
should be absorbed in vermiculite, dry sand, earth or a
similar materxial.

B. Persons not wearing protective equipment should be restricted
from areas of spills until cleanup has been completed.

C. Waste disposal methods: Chromium metal and insoluble salts
may be disposed of in sealed containers in a secured sanitary
land£ill.

VI. MONITORING AND MEASUREMENT PROCEDURES
A. EXPOSURE ABOVE THE ACTION LEVEL: Measurements taken for the

purpose of detexmining employee exposure under this section
are best taken such that the average 8-hour exposure may be
determined from a single eight-hour sample or two H4-hour

samples. Several short time interval samples (up to 30
minutes) may also be used to determine the average exposure
level. Air samples should be taken in the employee's

breathirj zone (air that would most nearly represent that
inhaled by the employee). Sampling and analyses may be
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performed by instruments such as detector tubes certified by
NIOSH under 42 CFR part 84, portable direct-reading
instruments, dosimeters, or by collection of the particulates
using a high efficiency membrane £ilter with subsequent
chemical analyses. The method of measurement must determine
the concentration of chromium metal and insoluble salts to
plus or minus 35%.

B. EXPOSURE ABOVE THE PEPMISSIBLE EXPOSURE: The monitoring and
measurements under this section should be essentially the
same as described undexr paragraph 1IV. A. 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 c¢hromium metal and insoluble
salts to plus or minus 25%.

C. METHODS: Methods meeting these accuracy requirements are
available irom the National Technical Information Service, U.
S. Department cf Commerce, Springfield, Virginia 22161 underx
the title "NIOSH Analytical Methods for Set 0" (Order number

XXXXXXXXXX).
D. QUALIFIED 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.
VII. MISCELLANEOUS PRECAUTIONS

A. Chromates may be present with insoluble salts of chromium and
may cause a serious health hazazrd. See the standard forx
Chromic Acid and Chromates.

B. Store chromium metal and insoluble salts in tightly closed
containers in z cool, well ventilated area.

c. Employers should advise employees of all areas and operations
where exposure to chromium metal and insoluble salts of
chromium could occur.

VIII. COMMON OPERATIONS

Common operations in which high exposure ts chromium metal and

insoluble salts of chromium may occur are: During the metallurgy of

chromium, including the preparation and use of chromium alloys;
during the production of chromium salts; during their use as contact
catalysts for hydrogenation reactions, as inhibiting pigments in
metal finishes; during the production of chromium-plated products;
and during the refining and processing of chromium.
APPENDIX C - MEDICAL SURVEILLANCE GUIDELINES
I. ROUTE OF ENTRY
Inhalation.
II. TOXICOLOGY
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The dusts of chromium metal and its insoluble salts, chiefly the
chromites, are usually reported to he relatively nontoxic; but this 1is
debatable, since exposures assocliated with toxic effects are mixed
exposures with hexavalent chromium compounds. Ferrochrome alloys have
been associated witih pulmonary disease in humans. Four workers engaged
in the production of ferxrnchrome alloys developed a nodular type of
pulmonary disease with impaiment of pulmonary function; air
concentrations of chromium in this study averaged 0.26 mysM3, although
other fumes and dusts were also present. This pulmonary problem may be
one of hypersensitivity and reversible. Other reports state that chest
roentgenograms have revealed only "exaggerated pulmonic markings" in
workers exposed to chromite dust. The lungs of groups of workers exposed
to chromite dust have been shoun to be the seat of pneumoconio*ic changes
consisting of slight thickening of interstitial tissue and interalveolar
septa, with histologic fibrosis and hyalinization. Chromite ore roast
mixed with sheep fat implanted intrapleurally in rats produced squamous
cell carcinomata coexisting with sarcomata of the 1lungs:; the same
material implanted in the thigh of rats produced fibrosarcomata. A
refractory plant using chromite ore to make chromite brick had no excess
of lung cancer deaths over a 14-year period, and it was concluded that
chromite alone probably is not carcinogenic.

III. SIGNS AND SYMPTOMS
Possible histologic fibrosis of the lungs with x-ray changes.
Iv. SPECIAL TESTS

None in common usage.

V. TREATMENT
Remove from exposure. Flush eyes with water and wash skin with soap or
mild detergent and water. If swallowed and the person is conscious,
induce vomiting. Give artificial resuscitation if indicated.

vI. SURVEILLANCE AND PREVENTIVE CONSIDERATIONS
A. GENERAL

Chromium metal and 1its insoluble salts are considered to be, of
themselves, of low toxicity. Possible <fibrosis of +the lung may
occur. Since often exposures are mixed, ccnsideration should be
given to the possible exposure to hexavalent chromium which 1is a
more toxic form <causing damage to mucous membranes, lungs, other
organ systems. It is also considered to be » potent carcinogen. It
1s important that the physician become familiar with plant operating
conditions in which exposure to metal and .insoluble salts of

chromium occurs. Those with skin disease may not tolerxrate the
wearing of protective clothing and those with chronic¢ respiratory
disease may not tolerate the wearing of negative pressure

respirators.
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B. PREPLACEMENT

The following medical procedures must be made available to each
employce who is exposed to metal and insoluble salts of chromium:

1. A complete history and physical examination -- The purpose is
to detect preexisting conditions that might place the exposed
employee at 1increased risk, and to establish a baseline for
future health monitoring. Examination of +the zrespiratory
system should be stressed.

2. g" =« 17" chest roentgenogram -- Chromium and its ‘nsoluple
salts may cause human lung damage.
surveillance of the lungs 1is 1indicated.

3. FVC and FEV (1 sec) -- Insoluble chromium salts are reported
to cause decreased pulmonary function. Periodic surveillance
is indicated.

c. PERIODIC EXAMINATIONS

The above medical examinations arxe to be repeated on an annual
basis.

VII. REFERENCES

1. American Conference of Governmantal Industrial Hygienists: "Chrxomium
(as Cr)," Documentation of the Threshold Limit Values for Substances 1in
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2. Patty, Frank A.: Industrial Hygiene and Toxicology, Vol. II -
Toxicology (2d ed. revised), Interxscience Publishing Company, New York,
1963, pp. 1017-1022.

3. Browning, Ethel: Toxicity of Industrial Metals (2d ed.),
Butterworths, London, 1969, pp. 119-131.

4. International Labour Office: Encyclopaedia of Occupational Health
and Safety, Vol. I, A-K, McGraw Hill Book Company, Neuw York, 1974, pp. 294~
297.

5. Mancuso, T.F. and W.C. Hueper: "Occupational Cancer and Other Health
Hazards in a Chromate Plant: A Medical Appraisal - 1. Lung Cancer in
Chromate Workers,"” Industrial Medicine and Surgery, 20:358-363, 1951.

6. Princi, F., et al: "pulmonary Disease of Ferroalloy Workers,"
=Journal of Occupational Medicine, 4:301-310, 1962.

7. Hueper, W.C.: "Experimental Studies in Metal Cancerigenesis. X.
Cancerigenic Effects of Chromite Ore Roast Deposited in Muscle Tissue and
Pleural Cavity of Rats,”™ A.M.A. Archives of Industrial Health: 18:284~
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REFERENCES AND SOURCES
CHROMIUM METAL AND INSOLUBLE SALTS
1910.93
onal Protective Equipment, and, (h) Sanitation
Grant, "Toxicology of the Eye"

: Sax, "Dangerous Properties of Industrial Materials;™
Thienes and Haley, "Clinical Toxicology;" Johnstone and
Millexr, "Occupational Diseases and Industrial Medicine"

stion: Patty, "Industrial Hygiene and Toxicology;"™ International
Labour Office, "Encyclopedia of Occupational Safety and
Health:" Browning, "Toxicity of Industrial Metals"
ENTS
- Classification: 2 and 6
OQutput statement numbers: 10 and 12 combined
Exceptions: None
Grant states that "chromium metal itself is innocuous™ and
that "systemic poisoning as a possible eye disturbance has
been considered, but not established." No specific data
regarding the eye contact effects of insoluble salts of
chromium could be found in the literature.

Because of the large number of compounds being treated
by this standard, and the uncertainty that all are not
hazardous, classifications of 2 and 6 are concluded to be
warranted for the insoluble salts.

- Classification: 2 and 6
Output statement numbers: 2, 7a, 179, 17i, 20a
Exceptions: None
According to Sax, chromic trivalent compounds are less toxic
than hexavalent compounds, however, "eczematous dermatitis
due to trivalent chromium compounds has been reported,”™ but
Sax considers the metal to be "essentially non-toxic."

Thienes and Haley state that "trivalent chromium salts
may produce sensitivity dermatitis," while Grant says "contact
dermatitis appears to be well established as a sensitivity
reaction rather than a direct toxic effect."

Johnstone and Miller report "most workers who develop a
sensitivity do so within the first week while with others it
has not occurred until ter years of exposure."

Classifications of 2 and 6 are concluded to be appropriate
to prevent the cited effects. However, since, according to
Grant, "chromium metal itself is innocuous,” the standard is
only applied to its insoluble salts.

stion - Classification: 2 and 6

Output statement numbers: 19, 20a

Exceptions: None
Patty reports trivalent chromium has a low order of toxicity
and has "caused no significant industrial illness."

The International Labour Office reports chromium in the plus
3 state "is not readily absorbed f£rom the digestive system and
combines with proteins in the superficial layers of the skin to
form stable complexes." ILO also states the "only confirmed
long-term effect of exposure to chromium is an increase in lung
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cancer of people employed in the manufacture of dichromates

from the ore. chromite —-- but since water-soluble, acid soluble

and insoluble chromium 1S found in the lungs in varying amounts.,

there is no method of determining beyond doubt that lung

cancer in a chromates worker is the result of this occupation.”
patty says mnalthough the precise form of Cx responsible

for the production of lung cancer amoung chromate workers

is not kKnoun with absolute certainty. experimental production

of sarcomas by Hueper and Payne relates tumororigenesis to

the degree of solubility of the compound:? the highest walez

solubility gave the largest percentage of tumors, the louwest

solubility resulted in none."

Patty reports norally, neither hexavalent nor trivalent
cr was toxic to rats when administered in the drinking water

for one year at levels from 0.45 - 25 ppnm cz."

Brouning states that chromium taken up by food and

liquids from chrome-plated utensils was examine

d, but

although dissolved chromium was found in both, this was in
the form of chromic salt and "no toxic effects from this

source has been reported."”

Thexre is no indication in the literature that insoluble
salts of chromium, or the metal itself, can cause toxric
effects of a serious nature by ingestion. Nevertheless,
because of the number of compounds being addressed by this
standard, and the uncertainty that all are not hazardous,
classifications of 2 and 6 are concluded to bhe warranted.
statement 19 has been modified to include both solids or

liquids containing insoluble salts of chromium.
SUBSTANCE TECHNICAL GUIDELINES
The references cited for this document include:

Kizk-Othmerx., "gEncyclopedia of Chemical Technology," 2nd edition, Vol. 5,

p. 473 (K-0)

National Fire Protection Association, "Fire Protection Guid
Materials,™ 5th edition, 1975 (NFPA)

"Lange's Handbook of Chemistry," 11th edition (Lange)

e on Hazardous

Palmezr, K. N.. "pust Explosions and Fires," Chapman and Hall, London., 1973

(Palmex)

"Gmelin's Handbuch derx Anorganischem Chemie,"™ 52B, 865 (Gmelin)

sources of data items used:

X. A. Synonyms: K-0

Formula: K-0, Lange

Molecular weight: Lange

Boiling point: Gmelin

specific gravity: Lange. Gmelin
vapor density: Not applicable
Melting point: Gmelin

Vapor pressure’ ADL

Solubility in water: Gmelin
Evaporation rate: Kot applicable
Appearance and odor: K-0, Lange
Flash point: Not applicable
Minimum ignition temperature (metal): MNot

W N -

II. A.

N—-OQO‘U‘!SNN—O

applicable
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3. Minimum explosive dust concentration: Not applicable
4. Extinguishing media‘ ADL
5. special fire fighting procedures: None
6. Unusual fire and explosion hazards: Palmerx
B. 1. Conditions contributing to instability: None
2 Tncompatibilities® NFPA-49 1N
3. Hazardous decomposition products: HNone
4. special precautions’ None
III. A. Steps if released or spilled: ADL
C. Waste disposal method: ADL
v. Miscellaneous precautions: ADL

USE/EXPOSURE AND CONTROL DOCUMENT

References used in the p:epazation of this document include:

considine, D. M., mchemical and Process Technology Encyclopedia,” McGraw
Hill, 1974 (Considine)

Hygienic Information Guide No. 23, nchromium and Its Compounds.," Commonwealth
of Pennsylvania, pepartment of Environmental Resources. Occupational
Health, 7771 (Hyg. Iinfo.)

Johnstone, S. V. and Johnstone, M. G., "Minerals for the Chemical and
Allied Industries,” John Wiley and Sons Inc., 1961 (Johnstone)

Kirk, R. and OTHMER, D.. "Encyclopedia of Chemical Technology," Interscience
Publishers, 2nd edition, 1972 (K-0)

nMerck Index of Chemicals and prugs," Mexck and Co., Inc.. 8th edition,

1968 (Mexck)

schwartz, L., Tulipan, L. and Birmingham, D. J.» wpccupational piseases of
the Skin," 1957 (Schuartz)

References for specific Use/Exposure

Y K-0

2. considine, K-0

3. considine, Johnstone
4. considine, K-0

5. Considine., Johnstone, K-0
61 K-0, Mexck

i i K~-0, Mexck

8. Considine, Mexrck

. considine, K-0

10. K~0, Mexck

11. considine, K-0, Merck

References for specific control Methods

Hyg. Info. and Schuartz were the references used in all the specific
Control Methods.

RESPIRATOR TABLE DOCUMENTATION
SUBSTANCE: Chromium metal and insoluble salts
p. 0. L. STANDARD: 1 mgs/M3
Eye Irritation Level: Chromium metal and insoluble salts are not knoun
to bhe eye irritants.

«=IDLH: There is no evidence in the available toxicological information that
an acute exposure to a high concentration of chromium metal or its insoluble
salts would impede escape Or cause any irreversible healtn effects within
one-half hour. For the purposes of this standard, therefore, allouable
respiratory protection has been determined on the basis of the protection
factor afforded by each device. It is recognized, however, that fox
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some substances for which there does not appear to exist a concentration

immediately dangerous to life and health, the determination of allowable

respiratory protecticn based on protection factors may result in the

selection of a concentration which is not likely to be encountered in

the occupational environment. Therefore, for all such particulate sub-

stances it has been arbitrarily determined that only those respirators

allowed for use above IDLH concentrations are permitted for use in

concentrations exceeding 500 times the permissible exposure.

Other Toxicological Information: The permissible exposure limit pertains to
metallic chromium and the insoluble salts, except for the hexavalent compounds

According to Patty, "Cr3+ salts, including Cr203, are
ascribed a low order of toxicity and have caused no signi-
ficant industrial illness accordingy to Akatsuka and Fairhall, who
also reviewed the industrial toxicology literature of Cr to 1934. On
the other hand, chromates and dichromates (oxidation state +6) act as
protein precipitants and are irritant in action."

The Committee on Biologic Effects of Atmospheric Pollutants,
concerning the effects of chromium compounds on human health, states
that "chromium as a metal is biologically inert and does not produce
toxic or other harmful effects in man or laboratory animals. Compounds
of chromium in the trivalent state (i.e. <chromic oxide, chromic acetate,
chromic phosphate, all of which are insoluble) have no established
toxicity. When taken by mouth, they do not give rise to local or
systemic effects and are poorly absorbed. No specific effects are
Known to result from inhalation . 1In contact with the skin, they
combine with proteins in the superficial layers, but do not cause
ulceration. . ."

"The chief health problems associated with chromium are related
to hexavalent chromium compounds, which are irritant and corrosive
and may be absorbed by ingestion, through the skin, and by inhalation.”

The Documentation of TLV's remarks that "the literature on
chromium toxicology is devoted primarily to hexavalent chromium.

Early studies indicated trivalent (and presumably bivalent) chromium
compounds to be essentially nontoxic . . . Experimental evidence has
been reported indicating that trivalent chromium possesses carcinogenic
properties. Animals ingesting chromic salts showed one-ninth as much
chxomium in the tissues as did animals ingesting equal amounts of
chromates . . . The TLV's of 0.5 mgs/M3 of soluble chromium and 1 mg/M3
of insoluble chromium (with the exception of hexavalent chromium
compounds) are recommended to prevent pulmonary disease or other toxic
effects.”
Refexence: Committee on Biologic Effects of Atmospheric Pollutants,

pivision of Medical Sciences, National Research Council, "Chromium,"

Washington - Printing and Publishing Office, National Academy of Sciences,

1974, 155 pp.
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USEZ/EXPOSURE AND CONTROL DOCUMENT
CHROMIUM METAL AND INSOLUBLE SALTS

Principal Route
of Entry

Use/Exposure
Inhalation of dust or
fume and skin contact
with metal during the
fabrication of chromium
alloys (machining,
welding, grinding,
polishing). There are
thousands of uses for
alloys of chromium -
from cooking utensils to
building constrxuction
materials.

Inhalation of dust

or fume during the use

of chromium, as ferro-
chromium alloy, in the
preparation of alloy
steels (stainless steel,
heat-resisting steels,
high strength-lou

alloy steels, alloy tool
steels). The chromium

is used to enhance
corrosion and heat resis-
tance. Stainless steel,
the largest single outlet
for chromium, is at least
112 chromium.

Inhalation of dust or
fume and skin contact
with the metal during
fabrication of chromium
plated products (electrical
appliances and parts,
automobile fixtures,
plumbing fixtures,
piston rings, diesel
engine cylindexs). The
chrxromium plating may be
decorative or intended

to increase wear resistance.

Inhalation of dust or

fume during the use of
chromium in the produc-
tion of non-ferrous alloys

A,B

Currently Used
Control Methods
Local exhaust ventilation:
general dilution ventila-
tion; peirsonal protective
equipment (respiratory
protective devices)

Local exhaust ventilation;
general dilution ventila-
tion

Local exhaust ventilation:
general dilution ventila-
tion; pevsonal protective
equipment (respiratory
protective devices)

Local exhaust ventilation;
general dilution ventila-
tion
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(copper, vanadium, zZirconium).
There are hundreds of

these chromium bearing

alloys which use the

chromium in order to impart
special qualities to the
alloy.

Inhalation of fume or A
dust during the refining
and processing of chromium.
The principal chromium ore
is ferrous chromite. The
ore is heated in an
electric furnace with
carbon to yield ferrochrome
which is used directly in
alloys. The metallic
chromium can be produced

by four different processes
(aluminothermic reduction,
silicon reduction,
electrolysis and carbon
reduction process). The
metal is ductile and is
prepared for distribution
by rolling, forging and
extrusion.

Inhalation of dust and ALB
skin contact with crystals
during the production and
processing of insoluble
chromium salts. Most of the
salts which are insoluble

in water are prepared

as the hydrate which is

soluble in water. For expe-
diency this document does not
differentiate hetween the hy-
drated and unhydrated insoluble
salts since the hydrated salts
are practically never used

or prepared.

Inhalation of dust and A,B
skin contact with crystals

during the use of insoluble

chromium salts as chemical
intermediates (chromic

sulfate, chromic acetyl-

acetonate, chromic carbonate).

Local exhaust ventilaction;
general dilution ventila-
tion

Local exhaust ventilation;
general dilutien ventila-
tion: personal protective
equipment (respiratory pro-
tective devices, protective
clothing)

Local exhaust ventilation;
general dilution ventila-
tion; personal protective
equipment (respiratory pro-
tective devices, protective
clothing)
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They are used in the pre-
paration of catalysts, organic
chromium compounds and otherx
chromium salts.

Inhalation of dust and AB
skin contact with crystals

during use of insoluble

chromium salts in the

textile industry (chromic

sulfate, chromic £luoride).

They are used as mordants

in dyeing, in treating

of silk, in printing and
mothproofing of wool.

Inhalation of dust and R,B
skin contact with crytals

during use of insoluble

chromium salts in tlie

leathexr industry (chromic

sulfate is used in the

tanning of leather)

Inhalation of dust and A,B
skin contact with crystals
during use of insoluble
chromium salts as a

catalyst (chromic acetyl-
acetonate, chromic fluoride.,
chromic hexacarbonyl.,
chromous £luoride). They
can be used as catalysts

for halogenation, alkylation
and catalytic cracking

of hydrocarbons

Inhalation of dust and A,B
gkin contact with crystals
during use of insoluble
chromium salts in miscella-
neous applications (photo
graphic fixing baths -

chromic sulfate; chromizing -
chromic fluoride; fuel

and propellant additive -
chromic acetylacetonate,
chromic hexacarbonyl,

chromous fluoride; pigments

in ceramics = chromic sulfate,
chromic f£luoride

g Documentation for CHROMIUM METAL AND INSOLUBLE SALTS

Local exhaust ventilation;
general dilution ventila-
tion; personal protective
equipment (gloves, protective
tive clothing, resviratory
protective devices)

Local exhaust ventilation:
genexal dilution ventila-

tion; personal protective

equipment (gloves, protec~
tive clothing, respiratoxy
protective devices)

Local exhaust ventilation;
general dilution ventila-
tion

Local exhaust ventilation;
general dilution ventila-

tion; personal protective

equipment (gloves, protec-
tive clothing., respiratory
protective devices)



NIOSH/0SHR Draft Technical Standard
and Supporting Documentation for CHROMIUM METAL AND INSOLUBLE SALTS

A -- Inhalation

B -- SKkin and eye contact resulting
in localized irritation

C -~ Ingestion

D -- SKkin contact resulting in
absorption and subsequent
systemic poisoning
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