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The basic text of this document c¢ontains the draft technical standard
approved by the Joint Review Committee of +the NIOSH/0SHR Standards

Completion Program and the supporting documentation =for the substance
COPPER DUSTS AND MISTS.

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

final rules have been promulgated by that agency. This draft standard is
provided for your information 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
serve as the technical foundation for the standard. The classification for
each substance and the regulatory statements were derived following a
decision logic established for the various sections of the standard.
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{a) Definitions. (1) "Permissible érposura™ means exposure of employvees
to airborne concentrations of c¢opper dusts and mists not in execess of 1
milligram per cubic meter (mgrsM3), avexraged over an eight—-hour work shift
(time weighted average), as stated in $ 1910.17000, Table Z-1.

(23 "action level"” means one half of the permissible exposure for copper
duste and mists.

{b) FExposure determination and measurement. (1) Each employer who has a
place of employment in which copper dusts and mists is released into the
workplace air shall determine if any employee may be exposed to airborne
concentrations of copper dusts and mists at ox above the ac¢tion level. The
detexrmination -shall be ‘made each ‘time there is a change in preduction,
process, or control measures which ¢ould result in an increase in airhorne
concentrations of copper dusts and mists.

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

(i) Any information, observations, or caleculations which may indicate
employee expesure te copper dusts and mists;

(ii) Any measurements of gopper dusts and mists taken;

(iii) Any employee complaints of symptoms which may be attributable to
exposure to copper dusts and imists;: and

tiv) Date of detexmination, work beiny performed at the time, location
within work site, name, and social security number of each employee
considered,

- (3) TE the employer determines that any employee may bhe exposed to copper
dusts and mists at or above the action level, the exposure of the enmployee
in each uwork operation whe is bhelieved to have thHe greatest exposure shall
be measured. The eiposure measuremsent shall be representative of the
maximum eight-hour time weighted average exposure ¢f the employee.

(4) TIFf +the exposure measurement taken pursuant te paragraph (b)) (3} of
this section reveals employee exposure to gopper dusts and mists at ox
above the action level:; the ewployer shall:

(i) Tdentify all employees who may he exvosed at or above the action
level; and

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

(¢8) Tf &an employee  exposure measurement revesls that an emnployver is
exposed to copper dusts and mists at or above the action 1level, but not
above the permissible é&xposure, ‘the edposure of that employeé shall be
measiured at least every tiuc months.

(6) If an employee exposure measurement 'xeveals_that an employee is
axposed to copper dusts and mists above the permissible exposure, the
emnployer shall:

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

(i)  Instituté control measures as reguired by paragraph (d} of this
secticon; and

(iii) Individually notify, in writing,; within five days, every employes
who is found to be exposed to copper dusts and mists above the permissible

—gHPOSULE . The employee shall also be notified of the coxrective action
heing taken to reduce the exposurxe te at or helow the permissible expeosure,
£7)Y If two consecutive emploveé exposure measurements taken at least one
week apdrt reveal that the employee is exposed to cdopper dusts and mists
kelow the action lewvel, +the employver may terminate measurement for the
employee.

—
-
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(83 For purxposes of this paragraph, employee exposurea is that which would
agecur if the employee were not using a respiratorx.

(e) HMethods of measurement. (1) An employee's exposure shall be ohtained
by any combination of long term or short texrm samples which xzepresents the
employee's actual exnposure averaged over an eight-hour work shift (See
Rppendix B (iv) of this secq¢tion). _

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

Table 1
Conc¢entration Reguired Accocuragy
Above permissible exposure + 25%
At or bhelow permissible exposurea
and above the action level + 35%
Bt oxr belou the action level _ + 504 _
(dy Compliance. {1) No employeée shall be exposed to copper dusts and

mists above the permissible exposute as defined in paragraph (a)(1) of this
section.

(27 Employee enxposures +to airbhorne concentrations of copper dusts and
mists shall be contrelleéd to at or below the permissible exposiure by
engineering and wor¥ practice eontrols:

(i) Engineering and work practice controls shall be instituted to reduce
exposures to at or helow the permissible euwposure, exrcept to the extent
that sueh controels are net technically feasible.

(iiY Wherever engineexing and work practice controls aze not sufficient
to reduce exposures to at or helow the ©permissible exposure, +they shall
nonetheless bhe used *to Zreduceé exposure to the louwest level feasible and
shall be supplemented by xespirators in accordance with paragraph (d4)(4) of
this section. '

(3) Engineering controls. When mechanical ventilation is used to
control exposure, measurements which demonstrate system effectiveness, for
erample, air veloseity, static préessure, or air volume, shall be made at
least every three months. Measurements of sysitem effectiveness shall also
ke made within five days of any change in production,; process, or ¢éentrol
whic¢h wight result in an increase in airhorne concentrations of copper
dusts and mists. _ _ _

) Compliance with -the permissible exposure shall not be achieved by
the use of respiratoxrs encept:

— (1) During the time period necessary to install or 1mplement ehgineering
or Work practice contrels; ox

(ii) In work situations in which engineerinyg and woxk practice controls
axe technically not feasible; or

1
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{1idid Te supplement engineering and work practice controls when such
controls £ail to reduce airborne congentrations of copper dusts and mists
to at or below the permissible expésure; or

(iv) TIn emergencies.

(5l Where respirators are needed and permitited under this pakagraph to
reduge emploveé eXpPoSursa, the ‘eimployer shall select and provide the
approepriate respirator Ffrom Table 2 ang shall ensure that the employee uses
the respirater provided.

TABLE 2 RESPIHATORY PROTECTION FOR COPPER DUSTS AND MISTS

T VAR A T Wl et ok e et ek e Stk Yok Bl et e o o ok o g P At e e ey PR Mkt o N Bt o o Ak b b bl e ek e e b bl i o o o o . . e oy o o, oy oy oy . Ty

Particulate Concentration

50 mgs/M3 or less A high efficiency particulate filter respirator with a full
facepiece.

Any supplied~air respirater with a full facepisace,
helmpet or hood.

‘Ariy self-tontained breathing apparatus with a Full

fagepiece.
2000 mg/M3 ox I Type C supplied-air respixrator with a full facepiece
less vperated in pressure—demand ox other positive pressure

mode or with a full facépiece, helmet or¥ hood operated
in continuous~Fflow mods&.

Greater than Self-contained breathing apparatus with a full facepiece
2000 mgsM3 orx operated in pressizxe-demand or other positive pressure
entry and mcode'.

escape fron R SIS e e B B
unknown A combination respirator which inc¢ludes a Type C supplied -
concentrations alr respirator with =a full facepiece operated in pressuzxe -

demand or othexr positive pressure or c¢ontinuous=flow mode
and an auxiliary self-contained breathing apparatus
operated in pressure-demand or other positive pressure mode

Fire Fighting Self-contained breathing apparatus with a full facepiece
operated in pressure-demand or other positive pressure
mode .

———————“_mwmwunv——w.-—\-—nw"m'——t—-——————;-—n—.ﬂI-“l-n——)——-——-—;_—-oH‘n-|-|l>-'n—-u-———n—-—,———_———'———_—mmwwmwummmm

(6) Respiraters shall be approved by theé Mining Enfoxrcement and Safety
Rdministration (forxmerly Bureau of INines) or by the National Institute for
Occupational Safety and Health under the provisions of 30 CFR Part 11.

(71 The employer shall institute a respiratory protection program in
accordance with % 1910.134(h), (d), (e), and (£). _

(e) Fire . and gafety. (1) The employer shall familiarize himself with
the information contained in the Substance Technical Guidelines (Appendiy B
of this section) for copper dusts and mists. '
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(2) Powdered copper and copper salts shall be stored so as not to come
in contact with acdetylenes and magnesium.

) Personal protective eguipment. (1) Employers shall provide and
ensure that employees use impervious clothing, gloves, <Fface shields
(eight-inch minimum} and othar appropriate protective clothing necessary
to preveat repeated or prolonged skin contact with coppexr salts or liguids
containing copper salts. Face shieglds shall comply with %

1910.133(a)(2),(a) (4}, (a)(%), and {al)(6).

(2} Emplovers shall ensure that emplovees whose clothing may have bedome
contaminated with powdéred coppex, c¢opper salts or liquids containing
coppar salts c¢hange into uncontaminated clothing before leaving the work
premises. '

(32 Employers shall ensure that clothing contaminated with copper salts
is placed in <¢losed containers for storage until it can be discarded or
until +the employer provides for the removal of the copper salts from the
clothing. <TIf the ¢lothing is to bhé laundered or otheruise cleansad to
remove the copper salts, the emplover shall inform the person performing
the cpexation of the hazardous properxrties of copper salts.

() Employers shall ensure that non- impervious clothing which becomes
contaminated with coppex salts be removed promptly and not reworn until the
copper salts are removed from the clothlng

(8) Employers shall provide and ensure that employees use safety gogdgles
(cup-cover type dust and splash safety goggles) which comply with %
1910.133 (a)(2}~(al)(6) where powdered copper or dusts, mists, 6r liquids
eontaining copper salts may contact the eves.

(g Spills ‘and dispesal. In the event that copper dusts and mists are
spilled or released, thé employéxr shall imhnediately provide available
ventilation and then c¢lean up the spill.

(Y Sanitation. (1) Employers shall ensure that employees whose skin
becomes contaminated with copper salts pxomptly wash or shower with soap or
mild detexgent and watexr to remove any copper salts from the skin.

2) Employers shall ensure that employeés do not eat or smoke in areas
whére pouwdered covper, coppexr sdlts or liguids céntaining copper salts, arée
handled, processed oxr stored.

3y Employers shall ensure that employees who handle powdered copper.,
coppexr salts, or 1liquids containing copper salts wash theix hands
thozroughly with soap or mild detergent and water before eating, smoeling
or using teilet facilities.

(i1 Training and information. (1) Each employer who has a workplace in
which copper dusts and mists are opresent shall Keep a copy of this
regulation with BRppendires A, B and C-at the workplace. This matexial
shall be made readily available to affected employees.

£2) Each employer who has employees exposed to copper dusts and mists

ahove the-action'level or amployees whe may have skin or eye contapt with
copper dusts and mists, ox employees who worlk where a spill or release of
powdered &topper, copper salts, or liquids containing <¢opper salts nay

=—gccur, shall annually:

(1) Inforit affected employsges of the information c¢éntained in the
Sulistance: Safety Data Sheet fox copprer dusts and mists (Appendix A of +this
section); '

(1i? Advise affected emplovees as to +the signs and symptoms of exposuxe
to copper dusts and mists. :
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€i14.4) Instruct =affected employees +to advise +the employer of the
development of signs and symptoms of éxposure to copper dusts and mists
whHich are listed in Appendiy A of the sectiéen;

{iv) Instruct affected employees to inform the employer if they develop
any of the medical conditions listed in paragraph (3)(2) of this section;
and

(v) Provide training to ensure that employees understand the precautions

of safe use, emergency procedures, and the corrxect use of oprotective
equipment relative to copper dusts and nists.

(3) Medical surveillance. 1) The employer shall provide medical
procedures as required by this paragraph. All medicdl procedures shall be

pexrformed hy or¥ under the supérvision of a physician at no cost to the
employee.

(2} The employex shall ohtain from eath employvee who is exposed, or mill
he exposed, to ajirborne concentrations of copper dusts and mists at ox
above the action level informatien as to whether such employee has a
history of any of the Fellowing medical conditions:

(i) Kidney disease

(ii) Liver disease

£iii) Chronie lung disease

{iv) Skin disease

(vY Blood discrders

(vi) Wilson's diseases

(3) The employer shall provide a medical esxamination for the employee if:
- (i)} The wemployee provides a history of any of the medical conditions
listed in paragraph (j)(2) of this section; or

(ii} The employees informs the employer of the development of any of the
medical conditions ‘listed in paragraph (j)(2) of this section or any of the
signs or symptons of exposure to copper dusts and mists which axe listed in
Appéendir A which the émployee suspects arxe caused by exposure Ito copper
dusts and mists. _

(%) The employer shall provide to the examining physician the following
information: _

(i) A copy of this regulation with Appendixes A, B and C for copper dusts
and misgts;

(ii) A description of the affected employee's duties as they relate to
his exposure te copper dusts and mists;

{iii) A description of any pexrsonal protective eguipment and respirators
required to he used; '

{iv) The results of any measurements whic¢h may indicate the affacted
enployee's erRposUrse; _

(v) The affected enployee”s antieipated enpdsure; and

{vi) Upon request of +the physician;, any available infoxmation fronm
previous medical examinations of the affected employee.,

(5) Where a medical examination is reguired by paragraph (3)(3) of this
section, followinyg such examination the employexr shall obtain a written

——opinion frow the examining physician which conforns wlth pardgraph (F}(6Y
of this seution. _

{63(1i) The physician's written opinion shall he a signed statement hy the
examining physician specifically stating: (A) Whether the employee has any
detected medical condition which would plade the employee at increased risk
of material impairment of the empleoyee'’'s health £from exposure o copper
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dusts and mists or would directly or indirectly aggravate any detected
medical condition: '

(B) Any recommended Limitations upon the employvee's exposure to copper
dusts and mists including limitations upoen the use of personal protective
equipnent and respiratoxs; '

(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 rxeveal specific medieal
findings oxr diagncses unrelated to exposuze to copper dusts and mists.

¢iii) The employexr shall provide 'the employee uwith & c¢opy of the
physician's written opinion.

(7) Ho employee shall be exposed to liguid cdopper dusts and mists or
airborne concentrations of copper dusts and mists in such a way ss would
put the emnployee at iIncreased risk of material impairment of his health

f£rom such exposure. This determination may be based on the physician's
uritten opinion. _
(83 The employer shall provide emergency =and follow-up wmedical

erxaminations and treatment for any éempleyvee injured through exposure to
copprr dusts and mists.

{9) If an employee refuses any required medical examination, the employex
shall inform the employee of <the possible heslth conseguences of such
refusal and obtain a signed statement from the empleyee indicating that the
employee understands the risk inveolved by refusal to be examined.

(10} MNo medical procedure whiech would bhe performed puxsuant to this
section need be performed if records of a previous such procedure performed
within the past six months are acceptabla to the examining physidcian.

(k) Recoxdkeevping. (1) Exposure detérmination. {i) The employer shall
keep an accurate record of all defterminations raeguired to he made pursuant
to paragraph (bl){1) of this section.

{1i) This record shall include the written determination required in
paragraph {(bJ)(2) of this section.

(iii) This recor¥d shall be wmaintained until replaced by a more xecent
record.

£2) Expgosure measurements. £i) The emplover shall keep an a’ccurate
record of all measurements taken te determine employée exposure +o coppex
dusts and mists.

(ii) This regoerd shall include:

(A) The date ¢of measurement;

(B) Operations dinvolving exposure to copper dusis and mists which azxe
beiny monitored;

(¢) Sampling and analytical methods used and evidence of their accuracy,
including +the method, results and date of ¢alibration of sampbling
equipmant; :

(D) Humbez, duratien, and zesults of samples taken; and

(E) Name, social security number anitl eXrosure of the employee monitoxed.

(iii) This =xrecord shall be maintained until replaced by a more recent

—~record but in ne event for less than cne yeax.

{3) Mechanical ventilation. (i) When mechaniqal ventilation is used as
an engineering control, the employer shall maintdin an acgurate record of
the measurements demonstrating +the effectiveness of such ventilation
required by paragraph {d)(3) of this section.

(ii} This record shall include:
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(A) Date of measurement:

(BY Type of measurement taken;

(€} Result of measurément.

(iii) Thede Xegords shall be maintained for at least one yeax.

(4} Emplovee training and inforxrmation. (1) The enplover shall Rkeep an
accurate xrecord of @all employee training and information required by
paragraph (i) of this seetion.

(i} This recoxrd shall include:

{8) Date of training;

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

(C) Content or scope of training provided.

(iii) This ©=recoxrd shall be maintained until zeplaced by a more recent
record.

(5) Medical surveillance. (i} The employexr shall Keep an accurate
record of employee medical surveillance required by paragraph (3j) of this
segtion.

(ii) This record shall include:

(A} Information concerning medical conditions ohtained frxom the emplovee
pursuant to paragraph (j)(2) of this section;

LH) Any employeéee medical complaints relstive to exposure to copper dushs
and mists;

(C) & copy of information provided te the physician pursuant to paxagraph
(3108)Cidd, C(Eid), (dv), (v), and (vi) of this section.

(D) Physician's uritten opinion; and

(EY A signed statement of any zefussasl to be examined.

(£ii) This record shall be maintained for the duration of the employment
of the affected employee.

(6) Accéess to records. {12 All récords reguired to be maintained by
this section shall be made available upon reguest to authoxized
representatives of the Assistant Secretary of Labor for Occupational Safety
antd Health and the Director of the National Institute for Occupational
Safety and Health. _

(ii) Employee exXposure determination and exposure measurement records
requited to be maintained by this sec¢tion shall be made avapilable to
enployvees and former employvees and their designatéed representatives,

(iii} Employee medicval records required to be maintained by this section
shall be made available upon written request to a physician designated by
the employee oz former employee. '

(L) Emplovee ohservation of measurement. (1) The employex shall give
aftfected Employees or theixr zepresentatives an opportunity to ohserve any
measurement of emplovee exposure to copper dusts and mists which is
cenducted pursuant te this section.

{2) When observation of measurement of employee ewposure to copper dusts
and mists reguires entry inté an area where the use of pexrscnal protective
devices, including respirators, is regquired, the obsexrver shall be provided
with and required +to use such equipment and comply with all othex
applicable safety procedures.

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

(i) Receive an explanation of the measurement procedure.
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(ii) Visuslly ohserve all steps related +to the measurement of the
airborne concentration of copper dusts and mists that are being performed

2®t the place of exposure; and

(iii) Record the results obtained.

ROTE: The inioxmation'aoﬁtained in the following appendixes is advisory

in hature and is not intended, by itself, to create any additional

o

chligations not totheruise imposeéd or detraét from any existing obligation.

APPFENDIX A

SUBSTANCE SAFETY DATA SHEET
FOR COPPER DUSTS AND MISTS

I. SUBSTANCE IDENTIFICATION
A. Substance: TCopper dusts and wists
B. Permissihle Exposure: 1 milligram of copper gusts and mists

per cubic meter of air (mgsM3) averaged over an eighlt-hour
worlk shift, '

C. Appearance and Odor: Odoxless solids
II. HEALTH HRZARD DATA

. Ways din which the c¢hemical affects your hody: Copper dusts
and mists ¢an affect your body if you inhale them or if they
come in contact with your eyes or skin. They may also affect
your bedy if you swallow them,

B. Effects of Overexposure:r _
1. Short-term Exposure: Powmdered copper or dusts and mists

of copper salts may cause a feeling of illness similar
to the common cold with sensations of ¢hills and
stuffiness of the head. Small <copper particles  may
enter +the eye and cause irzitation, discolorxation and
damage.

2. Long~term Exposure: Repeated or prolonged exposure to
copper dusts o6r mists may cause gkin irxritatien ox
disgoloxration of the skin or haix.

3. Reporting Signs and Symptems: You should inform your
employer if you develeop any signs oxr symptoms and
suspect that they are caused by exposure to copper dusts
and mists.

TTT. EMERGENCY FIRST AID PROCEDURES
X. Eyve Exposurer If copper dusts or mists get into your eyes,
wash your eyes immediately with copious amounts of watex,
lifting the lower and uppér lids occasionally. Get medigal
attention immediately. Contact lenses should not be worn

when working with these chemicals.
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Skin Exposure: TIf copper salts or liguids c¢ontaining copper
s5alts get on your skin, prowmptly wash the contaminated skin
usinyg soap or mild detexgent and water. ITf copper salts ox

liguids containing c¢opper salts penetrate your elothing.
remove the dlothing promptly and wash the &£kin using socap or
mild detergent and water. If 4drritation persists after
wasghing, get medical attention.

Breathing: I you or any othex person breathes in large
amounts of copper dusts or mists move the expesed operson to
fresh air at once. If lWreathing has stopped, perform
artificial respiration. Keep the affected person warm and at
rest. Get medical attention as soon as possible.

Swallowing: When poudered copper: ¢opper salts, or liquids
¢ontaining copprer salts have been swallowed give the pezson
large dquantities of watexr immediately. After the watex has
been swallowed., try to get the person to vomit by having hin
touch the back of his throat with his fingex. Do not make an
unconscious person vomit. Get medical attention immediately.
Resoue: Move affected person from the hazardous exposure,
If the éxposed person has been evercome, notify somidone else
and put inte effect the established emexgency Yescue
rro¢edures. Do not hecome a casualty yourself:. Understand
YOUur ehergency rescue procedures and KEnow “the locations of
the equipment before the need arises.

RESPIRATORS AND PROTECTIVE CLOTHING

A

Respiratozrs: Respirators are not the best way to control
exposure to copper dusts dand mists. You can only be xequired
to wear them for <routine use if your employer is in the
process of installing dontrols or con¥rol measures prove

inadeguate. You may be required to wear réespirators for non-
routine ac¢tivities or in emexgencies. If respirators arxe
Worn., they must have a Mining Enforcement and Safety

Rdministration (MESA) ox HNational Institute for Ocoupational
Safety and Health (NIOSH) approval label. {(0lder respiratoers
may ‘have a Bureau of Mines approval label.) For effective

protection, respirators must £it vour face and head snugly.
Respiratoxrs should not bBe leosened ox removed .in work
situations where there use is required. I:f you euperience
difficulty breathing while wearing a respiratox, +tell your
employar.

Protective (Clothing?t You must wear impervious welothing,

gloves, fance shield or other appropriate protective clothing
to prevent repeated or prolonged skin contact with copver
salts or liguids containing coppexr salts. Replbce 6r zrepair
impervious clothing that has developed leals.

Eve Protection: You must wear dust-resistant safety goggles
uhere powdered copper oxr dusts containing copper salts may
contact your eyes. You must wear splash-proef safety goggles
where mists or liquids containing copper salts may contact
YOoUur eyes.

PRECAUTIONS FOR SAFE USE, HANDLING AND STORAGE
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Coppar dugt ¢louds can be ignited &t temperatures above 700 C

Potwdered copper and ceppexr salts must be stored away from

extremé heat, acetylemne, and magnesium.

If vyour werkK clothing may have become contaminated with
powdered copper, copper salts or liguids containing copper
salts, you must c¢hange into uncontaminated c¢lothing bheforxe

Jdeaving the uwork premises.

You must promptly <remove any non—-impervious clothing that
becomes contaminated with copper salts and this c¢lothing must

mot he ‘reworn un¥til the copper salts are removed from the

clothing.

If your skin bhecomes contaminated with copper salts, you must
prompily wash or shower with soap or mild detergent and water
to xemove the copper salts from your skin.

You must not eat ot smoke in areas whexe powdered copper,
copper salits, or ligquids containing copper salts are handled,
processad or stored.

If vyou handle poudered <copper, copper salts or liquids
containing copper salts. yvou must wash your hands thoroughly

with soap or mild detergent and water before eating, smoking

or using toilet facilities.

Ask your supervisor where copper dusts and mists may he
released in your work area. and for any afiditional plant
safety and health rules.

TO INFORMATION

Each year your enmpleyer is reguired to infoxm you of the
information contained in this Substance Safeéety Data Sheet fox

copper dusts and mists. In addition, your emplqyer must
instruet you in the safe use of powdered copper and coppex
salts,; emerygency procedures; and +the c¢orrect use of

protective equipment.
Your employer is required to determine whethex you are being

exposed to <Copper dusts and mists:. You ox vyour
representative have the right to c¢hsexve employee exposure
measurements and to recderd the resulis obtained. If£ your

enployer determines +that you are being overexposed, he is
reguired to inform you of the exuposure and oF the actions
which are helng taken 1o reduce your eHpoOsSUre.

Your employer is. required +to Keep records of erposure

determinations, eXpesure measuremants, and medical
surveillance. Your employexr is required to make records of
exposure determwinations and your exposure measurements

available to you or your representative upon your request

Your employex is reguired to release your medical xecords to
your phys;clan upon your uritten request.

APPENDIX B
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SUBSTANCE TECHNICAL GUIDELINES
FGR COPPER DUSTS AMND MISTS

I. PHYSICAL AND CHEMICAL DATH
n. Substance Tdentification
1. Common gompounds: Copper sulfate dust oxr mist; cuprous
chleoride dust
2. Pormula: CuSO4-5H20; Cucl
_ 3. Molecular weiglht: CusSoy - 249,7; CuCl — 99
B. Physical Data
3. Boiling point (760 mm Hg): HNot applicable
Z. Specifie gravity (watexr 2 1): Greater than 1
3. Vvapor density (aizx = 1 at beiling point of
copper dusts and mists): HNot applicable

4. Melting points: Higher than 100 ¢ (212 ¥), Fox example,
copper sulfate = 150 C (302 F); cuprous chloride =
B30 ¢ (806 F)

5. Vapor pressure at 20 € (68 F}: HNot applicable

6. Solubility in water, ¥ by weight at 20 € (68 F}: Ranges
from very low (e.g. cuprous chloride = 0.0062) to high
te.g. coppexr sulfate = 35) ' _

7. Evapoxration rate (butyl acetate = 1): MNot applicable

8. Appearance and odor: Odorless solids

ITI. FIRE, EXPLOSION AND RERCTIVITY HAZARD DETA B
A. Firxe _
1. Ignition Temperature: copper dusts; -700 € (1292 FI,
B. Reactivity :

1. Conditions contributing to instability: Extreme heat.

2. Incompatibilites: Copper dusts and mists may react with
acetylene gas to foxm copper acetylides, which are
solids that are sensitive to shock. Some copper mists
may react with magnesium metal +to foxm flammable
hydrogan gygas.

3. Hazaxdous decomposition products: HNone.

4. Special precautions: Hone.

III. SPILL AND DISPOSAL PROCEDBURES
A, If copper dusts and mists are spilled or released, the
following steps should be taken:

1. Ventilate area of release. _

2. Collect spillied matexrial in the mostﬁcouvenient:and.safa
manner for reclamation, or for dispesal in a secured
sanitary landfill. quuld containiig coppex should he
absorbed in vermiculite, dry sand, earth or a similax
material.

B. Persons not wearing protective eguipment should be xestricted
from areas of release until c¢leanup has heen completed.
C. Waste: disposal methods: Copper dusts and mists and copper

sompounds may he dispoesed of in sealed containers in &
secutred sanitary rand£fill.
rv. MONITORING AND MEARSUREMENT PROCEDURES
A. EXPCSURE ABOVE THE ACTION LEVEL: Measuremenits taken for the
purpose of determining employee exposure under this section
are bhest taken such that the average 8-hour ewposure may be
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determined from a single eight~hour sample oxr two (2} H-hour
sanples., Several shoxt +time interval samples (up to 30
minutes) may alsoc be used te detexrmine the average exposure
level. Air samples ©sghould be taken in the employee's
breathing zone (air that would mest neaxly zepresent +that
inhaled by the employvee). Sampling and analyses may he
performed by instruments such as detector tubes certified by
NIOSH under 42 CFR parxrt 84, portable diréct~reading
ingstruments, dosimeters, orx by ¢eollection of the particulates
using a high efficiency meéemdbrane filter with subsequent

chemical analyses. The method of measurement must determine
the contventration of copper dusts and mists to plus or minus
354,

B. EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE: The monitoring and
measurements unfer this section should bhe essentially the
same as deseribed under paragraph IV. 4. Laborateries
performing c¢hemical analyses should he pécredited in
Industrial Hygiene Chenmistry by the American Industxzial
Hygiene Association. The method of measurement mus+t

determine the concentration of copper dusts and mists to plus
or minus 25%. _

C. METHODS ! Methods meeting these agcuracy requirements are
available from the National Technical Information Sa2rvice, U.
5. Depaxtment of Conmerece, Springfield, Virginia 22161 under
the title "NIOSH Analytical Methods foxr Set M" {0rder numbsr
PO 5:0.¢. .50 I

D. QUALIFIED PERSONS: Since wany of ‘the duties relating te
employeeé protecdtion are dependent on the results of
monitoring .and measuring precedures, employers should assure
that the evealuation of employees exposures iz performed by a
competent industrial hygienist or other technically qualified

person.
V. MISCELLANEOUS PRECAUTIONS
A. Emplovers should a#ivise employees of all areas and operations
where eéxposure ‘to copper dusts and mists could occur.
VI. COMMON OPERATIONS : '
Common operations in which exposure to gopper dusts and mists is
likely to occur are: during the mining, extraction and refining of
coeppexr ores, and the use of copper compounds and their soiutions as
fungicides, insecticides, germicides, catalysts, pigments, wooed
présérvatives; in +the manufacture of electroplating solutions and
in the manufacture and fabricaticen of <copper reds, wire, sheet,
tubing and piping, and copper alloys. '
APPENDIX C - MEDICAL SURVEILLANCE GUIDELINES
I. ROUTE OF ENTRY
Inhalation.
¢
IT. TOXTCOLOGY



e,

NIOSH/0SHR Draft Technical Standard
and Supporting Documentation for COPPER DUSTS AND MISTS

Inhalatien of dust%s and mists of copper and cepper salts résults in
irritation o:f the upper resvirxatory tract, with occdasional ulceration and
pexrforation of the nasal septun, Inhalation of ceopper and its compounds
by animals c¢aused injury to the lungs and liver with hemochromatésis.
Aoeess of sheep to salt 1icks containing 5 to 9 per cent copper sulifate
caused the sudden onset of hemolytic anemia, icterus, and hemoglobinuria
followed by death in a day or two; at necropsy, the liver, Ridneys, and
spleen showed severe degenexrative changes. WorkRers exposed to <copper

dust din c¢oncentrations of 0.075 to 0.120 mg/m3 complained of mild nasal

discomfort. Exposure to the dust of copper acvetate produced sneezing,
doughing, digestive disorders asand Fever. Metal workexs euxposed to
complen copper salts in dust form complained of metallic taste with
irritation 6f nasal and oral nucosas atrophic ¢hanges in the mucous
menbranes were neted in subjects exposed for long periods of time. on

ingestion, copper salts act as idrritants and cause nausea, vomiting,

ahdominal pain, hemorrhagic gastritis, and diarrhea. Copper. salts
splashed in the eye c¢ause conjunctivitis, c¢orneal ulceration and
turbidity, and may produce palpebral edema. (Coprper particles embedded in
the eye result in pronounced foreéeign ‘body reaction with charactexristic
discoloxation of ocular tissue. Allergic contact dermatitis due to
copper eXPOSUTE., although rare., has ‘been reported, Greenish
discoloration of the skin and hair of some copper wWorkers has been
observed. It should bhe noted that copper is an essential element fox
health: but conversely, the fact that a material may be essential at one
level does not vpreclude its ability to produce harmful effects at a
highar lavel.

ITE. SIGHNS AND SYMPTOMS

Irritation of mnasal mucous membranes and pharyng; nasal ulcderation and
rerforation; eye irritation; metalli¢ taste; dermatitis from prolonged
contact: hy analogy to effeets gaused in snimals it may cause lung,
liveyr, lidney damage and anemia.

SPECTARL TESTS

Elevated uxinary ceopper levels may be indicative oFf increased exposure.

TREATMENT
Remove dFrom exposure. Flush eyes and sKin with water. If swallowed and
the peérson is conscious, induce vomiting. Givé artificial ©resuscitation

if indicated.

NT. SURVEILLANCE AND PREVENTIVE CONSIDERATIONS
K.  GENERAL
Mest reported effects of copper are ¢aused by its irritant
properties on the upper respizatory tract. It is important that the

physician become familiar with plant operating conditions in whieh
exposure to copper cccurs. Those with skin disease may not tolerate
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the YeRrRTing of protective c¢lothing and those with chronic
respiratory diseasé may nbdt tolerate the wearing of negative
pressure respirators.

PREPLACEMENT

Routine medical histories and physical examinations are not
reguired, Houwever, the employer must screen employees foxr history
of cexrtain medical conditions (listed below) which might place the
employee at increased risk from copper expesure. 0Only those giving
a positive history of théese é¢onditions must be referred for further
medical eraminations.

1. Chronic respiratory disease —— Copper dusts and mists cause
respiratory irritation in animals. In persons with impaired
pulmonary function, especially those with obstructive airuway
diseases, the breathing of gopper dusts and mists might cause
exacerbation of symptoms dua %o its irritant properties.

. Liver disease =-- Copper dusts and mists cause liver damage .in
animals. Persons with preexisting liver disease may be more
susceptible to the effects of this agent.

3. Kidney disease ~= Copper dusts and mists cause kidney damage
in. animals. The importance of this organ in the elimination
of toxic¢ substances justifies special considezation in these
with impaired renal function.

o, Skin disease -- 'Skin sensitization in human subjects has
occurxed. Fersoens with preenisting skin discorders may be
more susceptihle to the effects of this agent.

5. Hemafopaietic disoxders =- iAnemia has ococurred in animals
given ceopper szlits orally., Persons with preexisting hloed
disordexs may Dbe more susceptible to the effects of this
agent.

6. Wilson's disease —~~ Persons with preewisting Wilson's disease

may be more susceptible to the effects of this agent.

PERIODIC EXAMINATIONS

Routine periodic eraminations are not required. Houever, i+f the
employex becemes =aware of an ewmployee. with the ahove listed
conditions, he must xefer such enmnployee for further medical

eramination:
REFERENCES

Lrerican Ceonferehce o¢f Governmental Industrial Hygienists: "Coppar
Documentation 6f the Thregheld Limit Values Fo6r Substances in

WorKroom Aixr (3d ed., 2d printing), Cincinnati, 1974, pp. 305-304.

Sy
-



NIOSH/0SHR Draft Technical Standard _
and Supporting Documentation for COPPER DUSTS AND MISTS

Z. Patty, Frank &.:3 Industrial Hygiene and Toxicology., Vol. II -
Toxricology (24 ed. revised), Interseience Publishing Company, Helw Yorl,
1963, pp. 1033-1037.

3. Brouning. Ethel: Toxicity of Industiial 7Metals (24 ed.),
Butterworths, London, 1969, pp. 145~152.

i, Cohen, S.R.7 MA Review of the Health Hagards from Copper Exposure,”
Journal of Occupational Medicine, 16:621~624, 1974,

5. Gleason, R.P.: "Exposure o Copper Dust,”™ American Industrial
Hygiene Association Jouknal, 29:H61-H62, 1968.

6. Saltzer, E.I. and J.W. Wilson: "Allergic Contact Dermatitis Due to
Copper," HArchives of Dermatology, 98:375-376, 1968.

7. Grant, W. Morteon: Toxicology of the Eve (2d ed.), Charles €. Thomas,
Illinois, 1974, pp. 311-319.

8. Askergren, A, and M. HMellgzren: "Charges in the Hasal Muc¢osa after
Exposure to Copper Salt Dust, a Preliminary Report," Scandinavian Journal
of MWork; Environment and Health, 1:45-49, 1975,
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REFERENCES AND SOURCES
COPPER. DUSTS AND MISTS
1910.93
(£} Personal Protective Egquipment, and, (h) Sanitation
Eye: Grant, "Toxicoloéyy of the Eye;"™ Patty, "Industrial Hygiene
and Toxicology; "™ Sax, "Dangerocus Froperties of In&ustxial

Materials™

Skin: Patty, "Industrial Hygiene and Toxicology;" Sax, "Dangexrous
Properties of Industrial Materials"

Ingestion: Patty, "Industzial Hygiene and Toxicology;" Deichmann
and Gerarde, "Toricology of Drugs and Chemicals;™ "Encyclo-

pedia of Oc¢cupational Health and Safety," International
Labour Office
COMMENTS
Eye - Classification: 2 and 6
Sutput statement numbers: 10, 12
Exceptions: 10 and 12 combined _
Grant c¢ontains an extensive dis¢ussion of the toxric effects
of coppexr in the eyvye. The characteristic reaction to metal
bodies includes a purulent inflammatory zreaction and discoloxra-
tion in the econjunctiva, cozrnea, sclera, anterior chamberx,

and peosterior chamber. "As a rule copper rapidly causes
{sexious) widespread inflammatory and degenerative changes
in the vitreous and xetina." When coppexr enters the lens

by diffusion in some soluble Form £rem a source outside of
the lens, the discoloration is shimmering and multicoloréd
and not accompanied by opacification; but when the léns

have been directly entered or injured by a copper—containing
foreignw body, there nay be formation of a dense cataract

and accompanying yellcow-dgreen discoloration of the lens.M
Glaucoma from zetained intraocular qopper foreign bodies is
noted as being a "rarely zepoxrted but particularly intriguing

complication.™
Sax notes that "“copper chloride and sulfate have been
reported as causing irritation . . . of the conjunctivae,"”

and reports Ycuproug oxide is irritating to the eye . . "

Patty states "contact of the eye (with Cu salts) wlll
result in conjunctivitis, edema of the eyelids, and ulceration
and turbidity of the cornea."®

Copper and its compounds can obviously cause s;gnlflcant
effects upon the eye. To prevent axcessive eyposures, it is
¢oncluded suffigient to ¥eguire eye protection uhere "pouwdered c¢
dusts, mists, or liguids dontaining copper salts” may contact thé
eyes. '

Skin — Classificationt® 2 and 6
gutput statement numbexs: 2, 5b, 7a, 17g, 17i, 20a
Exceptions: HNone.
Patty notes "contact with the skin with Cu salts may result
in an itc¢hing eczema of papulovesicéular nature, which may he
due to séngitization." Sax réports that copper ehloride
-and sulfate c¢an causé skin irritation ™uhich may be on an
dllergic hasis.™ He also notes that "discoloration of the
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skin is often seen in persons handling copper, but this does

not indicate any ac¢tual injury from ¢opperx."”

Classifi¢ations of 2 and 6 are considered appropriate

only for c¢opper salits and Yigquids containing them.
metal has no significant effact. ‘
Ingestion ~ Classification: 2 and 6
putput statement numbers: 19, 20a
Exceptions: See below

The pure

Patty zepoxrts that "copper poisoning in animals lesds to
injury of the liver, kidneys, and spleen," and that sulfate
fed ad libitum in the diet of rats at a level of 4000 ppm
caused starvation and death," Deichmann and Gerarde report
that "acute copper poisoning {doses of 5 - 50 mg) can be
expected following ingestion™ of foods "that have remained
in contact with a copper container for any length of time."
TLO notes that "at least 99.9995% of the world's population
is esséntially immune to poisoning by COPPer But approximately
1 in 200,000 individuals has inherited a pair of abnormal
genes, as a result of which copper toxicity - Hilson's

disease - will ultimately develop. This will occur
the ingestion of only a normal diet containing 2 -

with
ng of coppel

per day and will probably oecur more rapidly and more severaly

if the individual . . ., ingests more of the metal

™

Classifications o6f 2 and 6 for liguids containing copper

salts and solid copper or copper salts respectively

are don-

cluded to he appropriate. OFf note isg thaﬁ_statemént 20a is
required for copper salts to prevent sensitization while 20b is
required for copper in powdered form to prevent exce551ve ingest:

Fox +the purposes of this standazxd, statement 20a is

simply used Ffor both the salts and powdered £form of

the copper.
SUBSTANCE TECHNICAL GUIDELTNES
The references cited £or this document include:
"Lange's Handbook of Chemistrxy," MeGraw — Hill, Mew York:; 1973,
edition (Lange) '

Kirk-Othmer, "Encyclopedia of Chemical Technology,”™ 2nd edition,

Vol. 6, p. 265 (K~0)
National Fire Protection Association, "Fire Protection Guide on

Materials," S5th edition, 1973 (NFPA)

Sources of data items used:

I. A. Bynonyms: ACGIRH

Formula: Lange

Molecular weight: Lange

Boiling point: Not applicable

Specific gravity: Lange

Vapor density: Not applicable

Melting point: Tange

Vapor pressuze: Not applicable

Solubility in water: Lange

Evaporation rate: Not applicable

Appeazance and odor?® Lange

Ignition Temperature: Bureau of Mines,

-_.bach.m._;:'ww—tww»

Ir. 4.

T1th

Hazardous
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RI 6516, "Explosibility of Metal Powders™.

1. Conditions contributing te instability:
2. Incompatibilities: NFPA-UOIM

3. Hazardous decomposition products:

4. Spec1al precautions: None

Steps if released or spilled: ADL

W

aste disposal method: HNot appliCable

Misgellaneous precautions:

USE/EXPOSURE ARND CONTROL DOCUMENT

References used in the preparation of this docdument include:

American Conference of Governmental Industrial Hygienists,

of Threshold Limit Values,™ 1971 (TLV)

Brlggs,

B.

Browning,
Gongidinhe,
Hill,

PTB

"Copper Dusts and Mists," Allied Chem. Co.,

11'

A.

E.,
1.
1974

H

"

M.

Not appllcable

"Documentation

"Safer Pesticides for Home and Garden," 1972 (NIOSH Technical
Infermation Service - NIOSE 20959)

Toxicity of Industrial Metals," Butterwoxrths, 1969 (Browning)

(Considineg)
"Copper Dusis and Mists," Allied Chem. Co., Plating Technical Bulletin
1973, "Copper foxr P - € Boards" (Allied Plating)

(Allied MSDS)
"Copper Dusts
Sheet,

NIQSH

21

nd Mists,™ Diamond Shamzrock Chem. Co., Material Safety Data

October 4, 1272 (Shamroch MSDS)
"Copper Dusts and Mists," Harshaw Chem. Co., Material Data. Sheet, JFan. 5,
(Harshaw?
"Copper Dusts and Misits.," Hazard Process Index, Hazard Entxry MNo. 47,
T0 HSM-99-73-62 (HPI)
"Copper Dusts and Mists," Cincinnati Milacron Chems., Inc., Technical

Bulletin 0401

Ho .

"Copper Dusts and Mists," Tennessee Corp..
B .

Deichmant,
Academic Press, 1969 (Deichmann) _ _
"Eledtroeplating," Occupational Health Brands, Division of Public Realth,

Division of Cccupational Health,

, "Chemical and Process Technolegy Encyclopedia," McCGraw

Material Safety Data Sheet

- Th1, 0402 ~ 7Ri, "Naphthenates - Coppexr" (Milagron)
"Coppexr Dusts and Mists.," Commonwealth of Pennsylvania, Department

He _al 'th r
.? 3'.’

"Copper™ (Penna #73)

W.

WHellington:?

Faizrhall.,

Co.,

Gleason.,

‘Williams and Wilkins Co.,

Gleason,

1968 (Gleason
W.
(Grant)
—Hanilton,
Group.,

Grant,

International LTahour Organization,

L.

M.

R.

safety,™
L,
P.

Jager.,
18;

3

M.

A
Inc,

E

T

N.

0

.P'.-l'

¥

"

of
Hygienic¢ TInformation Guide

cecupational Health Bulletin No. 3, 1969 (NIOSH Technical
Information Service — NIOSH 2525} _
«r "Industrisal Toxricolegy.," 2nd edition, Williams and Wilkins,
1957 (Faithall)
et at., "Chemical Toxicology of Commercial Products,"

1969 (Gleason)

"Exposure to Copper Dust,"” ATHA Journal 29(5), p. 461 - 2,

— RIHR Journal)

i

Toxicology of the Eye."™ 2nd edition, C. €. Thomas, 1974

1973

"Copper Sulfate,”™ 1965 (Tennessée)
and Gerardé, H., "Toxicity of Drugs and Chemicals,™

and Hardy, H. L., "Industrial Toxicology.," Puhlishing-Sciencés

’

3rd edition, 1974 (R/H)

Geneva, 1972 (ILO) _
"Hazards in the Plating Industrxy,”™ Occupational Health Review

- ¥

10, 1966 (NIQSH Technical Information Serviee - NIOSEH

1T4671)

"Eneyclopedia of Qocupational Health and
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Kirk, R. and Othmexr, D., "“Eacyclopedia of Chemical Technology,"” Intersciencée,
2nd edition, 1972 (K-0)

Meshex, R, H.., "Industrial and Specialty Papezrs,”™ Vol. I, Chemigal Publishing
¢o., 1968 (Mosherx)

"Hew Catalytic¢ Route to Acrxylamide,™ Chem Eng. 80(27), p. 68 - 9, 1973
(Roxylamide?

Patty, F. A., "Industrial Hygiene and Toxicology," Vel. TI, Interscience,
1965 (Patty)

Stanford Research Institute, "Chemical Beonomics Handbook,™ Menlo Park.,
california (SRI)

Soxénson, J. R., Kobér, T. E. and Petéring, H. G., "The Concentration of
€Cd, Cu, Fe, Hi, Pb and Zn in Bituminous {oals from Mines with Differing
Incidences of Coal Worker's Pneumoconiosis,” ATHA Journal 35(2), p 93 - 8,

1974 {Sorenson’ _

Thienes, €. H. and Haley, T. J., "Clinical Toricology," 5th edition, Lea and
Febiger, 1972 (Thienes)

References for Specific Uses/Exposike

1. HrsH, HPI, Considine, SRI, K—-0, Brouwning. Patty, Screnson

2. Patty, Browning, HPI, SRI, Considine, K—-0, Fairhall; Gleason ~ AIHA Jou:
3. HPI, Patty, Browning, SRI, KE-0, Considine

4 Patty, Fairhall, Tennessee Corp., NIOSH 30959, Penna #73, K~0, Gleason,

HPT, Considine

5. Considine, K-0, Penna #73, Browning, Patty, HPI, Milacron, Fairhall,
Moshex

6. k-0, HPI, Considine, NIOSK 2525, 11461, Harshaw, Allied Plating

7. HPI, K~0, €onsidine, Milacxron, Patty, Fairhall '

8. HPI, K-0, Considiné, Rcrylamide

9, K-0, Considine, HPI

10. E-0; HPI, ILC

11. Consifine

References for Specific Control Methods
Penna #73; Shamrock MSDS, Harshaw, Allied MSDS, ILO, Deichmann, TLV, HPI,
Hs7H, Brouning, Thienes, Grant and Gleason ~ AIHA Journal were the
references used in all the Specific Contrél Methods.
RESPIRATOR TABLE DOCUMENTATION
SUBSTANCE: Coppexr dusts and Mists
D. 0. L. STANDARD: 1 mgrsM3
WARNING PRQPERTIES=
Eye Irritation: According to Grant, copper acetoarsenite, dopper
chloride, copper sulfate, copper carbonate and oxide,
and copper meital all produce leocal irritant effetts when in contact
with the eye. The Documentation of TILV's alse notes that coppexr saltis
on the eye may cause "donjunctivitis or even ulceration and turbility
(sic) of the dornea."™ Concentrations producing these effects are not
given. Only full facepiece xespirators shall be woxrn in coprer dust
and mist atmospheres. o
=~ IDLH: There is no evidence that an acute expesure toe a high concentration of
copper dusts and mists could impede escape. For the purposes of this
standard, therefore, respirators have been selected on the bagis of the
rrotection factor afforded by each device.
Other Toxicological Information: The Documentation of TLV's states that
"inhalation of dusts and mists of coppexr salts in considerably higher
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(more than 0.1 mgs/M3), but generally unmeasuzred, ¢oncentrations can
result in congestion of nasal mucdus membranés, sometiwmes of the
pharynx and, on occasion, ulcerxation with perforation of the nasal
Septum If copper salts in sufficient concentratlon reach the gastro-
intestinal tract they act as irritants producing salivation, nausea,
vomiting: gastrlc pain., hamorxhaglc gastritis and diarrhea. Chronic

exposures nay result in an anemia but chzoniec peoisoning as £rom

lead does not occuxr. On the skin, copper salts also act as irrit-
ants preoducing itching eczema; and on the eye, conjunctivitis oz

even ulceration and turbility (si¢) of the coxnea.”

Patty reports that "few instances of illness from exposure
to copper and its compounds lhave been reported. . . . Men exposed
to dusts of copper acetate have ceomplained of sneezing, coughlng, digesi
disorders, and fever.

Brouwning repoxts that "acute poisening from inhalation of copperx
containing dust has also been reported by Flury and Zangger to cause
symptoms of heavy metal poisoning, and Kroner observed moderately
severe disturbances - pain in the chest, dyspnoea and a metalliie taste
in the mouth - in an industrial lahoxatory where a sodution containing
0.6 - 1 per cent of copper and 0.1 - 0.2 per cent of amwmonia was heing
sprayed undex pressure; in the case with the greatest exposure the
symptoms included nausea and vomiting . . . Similar symptoms of acute
gastro-intestinal disturbance, as waell as some resplratoxy 1Ir1t1t10n
and dyspnoea, uwere observed by Lewin (1910) 4in his extensive investiga-
tion of workers ewxposed to the dust oFf metallic copper and its oxides,
but he attributed the digestive disturbange to the convexsion of the
swallowed metallie coppex to its irritating salts, and the respiratoxy
symptoms te the non-specific reaction te the inhaled dust as a foreign
body in the lungs.” ' o

Brouning notes that "“there is little evidence that coppex
presents a serious industrial hazmard, either from acute or chronic
poisoning.“
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USE/EXPOSURE AND CONTROL DOCUMENT

COPPERﬁDUSTS AND MISTS
Principal Route
of Entry

Uses/Exposure
Inhalation of dust and i,B
mist and skin contact
with solid during min-
ing, entraction, and
rafining of copper ores.

Extracting of topper

from tres involves crush-
ing, roasting, and
smelting.

Inhalatien of dust during R
manufacture and fabrication

of copper rod, wire, sheat,

piping and tubing used in
electrical; plumbing, and

building industries and

in the manufacture of

domestic utensils

Inhalation of dust during -4
manufacture and fahrica-
tion of ¢opper alloys -
brasses (5-40% =zinc),
bronzes (5-20% lead), and
alloys containing silicon,
aluminum, chremium, bkeryl-
lium, nickel, manganese,
phospherus, and iron which
can he cast, forged,

molded, rolled, ewxtrudsd,
drawn, and machined (used
for general engineering
purposes. demestic utensils,
canning, coinage, munitions,
autemotive manufacture,
hardware, jewelry and
furniture?

Inhalation of dust and A,B
rist and skin wvontact

with solid or solution

during use of copper

salts (sulfate, oxides;

hydroxride, acetate,

copper-zine chromate
mixture (Crag fungicideld,

copper—~lime mintures)
as insecticide, £ungicides,

Currently Used

Control Methods
Loeal exhaust ventilation:
general dilution ventila-
tion; pexrsonal protective
equipment (respiratory pro-
tective devices, gloves,
goggles, face shield,
apron); good personal
hygiene practice

Local exhaust ventilation;
general dilution ventila-~-
tion; personal protective
equipment (respiratory pro-
tective devices, gloves,
goggles, face shield,
apronl; good pexsonal
hygiene practice

Local exhaust ventilation;
general dilution ventila-—
tion; personal protective
equipment (respiratory pro-
tective devices, gloves,
goggles, Fface shield,

apronl); good personal

hygiens practice

Loeal exhaust ventilation;
general dilutioen ventila-

-tion; personal protective

equipment {respiratoxry pro-—
tective devices, gloves,
goggles, face shield,
apron); good personal
hygiene practice
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gexrmicides for treatment
of s0ils, feed and grains,
textiles, water supplies,
seuers and drains

Inhalaticn of dust .and

skin contact with solid
during use of copper salts
in paint pigments (aceto-
arsenite - Paris green,
arsenite, acetate, cyanidel.,
in marine and othér paints
as antifouling agents
{oxides, hydroxide, acetate,
acetoarsenite, naphthenate),
and in glass and ceramic
glazes as coloring agents
(nitrate, hydroxide, oxides}

Inhalation of dust and mist
and skin contact with mist,
solution or solid during
use of copper salts (sul—
fate, pyrophesphate, oxide,
fluoborate, carbonate,
nitrate, c¢yanide)l in
electroplating haths fox
manufacture of products
such as record masters,
printing rolls, wire,
printed cixcuits

Inhalation of mist angd

skin contact with mist,
solution, or sclid during
use of copper salts '
(naphthenate, acetoarsenite)
for preservation of wood,
cotten, sissal, and jute
cordage

ITnhalation of dust and
mist and sKkin contact with
selid during use of copper
salts (nitrate, acetate,
oxide) as ¢atalysts

(foxr automebile emission

control, ocrganic chemical

reactions)

Inhalation of dust and
mist and skRin contact

Local exhaust ventilation;
general dilution ventila-
tion; personal protective
equipment (respiratory pro-
tective devices, gloves,
goggles, face shield,
apron); good personal
hygiene pracitice

Local ewhaust ventilation;
general dilution ventila-
tien: personal protective
equipment (respiratory pro-
tective devices, gloves,
goggles, fade shield.,
apron); good personal
hygiene practice

Loéal exhaust ventilation:
general dilution ventila-
tion; versonal protective

equipment (respiratory pro-

tective devices, gloves,
goggles, face shield,
apren); good personal
hygiene practice

Local exhaust ventilation;
general dilution ventila-
tion; pexsonal protective
equipment (respiratory pro-—
tective devices, gloves.
goggles, face shield,
apronl; good personal
hygiéne practice

Local ewxhaust ventilation;

geheral dilution ventila-
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with solid during use of tion; personal protective
copper salts (nitrate, equipment (respiratory pro-
acetate) for textile treat- tective devices, gloves,
ment (as dyeing assists, goggles, face shield,

for mildew proofing) apron); good personal

hygiene practice

Inhalation of dust and A,B Local exhaust ventilation;
mist and skin contact general dilution ventila-
with solid during manu- tion; personal protective
facture and distribution equipment (respiratory pro-
of copper salts and tective devices, gloves,
during maintenance of goggles, face shield,
equipment and storage apron); good personal
containers hygiene practice

Inhalation of dust and A,B Local exhaust ventilation;
mist and skin contact general dilution ventila-
with solid oxr solution tion; personal protective
during use of copper equipment (respiratoxry pro-
salts (chloride, iodide, tective devices, gloves,
sulfate) for organic goggles, face shield,
synthesis apron); good personal

hygiene practice

A -- Inhalation

B —— Skin and eye contact resulting
in localized irritation

C -- Ingestion

D -— Skin contact resulting in

absorption and subsequent
systemic poisoning



