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The basic téxt of this dodument contains the draft techni¢al standard

approved by the Joint Review Committee of the HIOSH/0SHR Standards

Completion Program and the supporting documentation #for the substance
MANGANESE.

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

final rules have heen promulgated by that agency. This draft standard is
provided foxr your information only.

The Rederences and Sour¢es, Respirator Table Documentation and Use/Exposure
and Contrel Documentation axe 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 classifivation for
each substance and the regulatory statements were derived following a
declslon logic estahllsheﬁ for the various sectiéns of the standard.
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(a) Definitionsg. (1) "Permissible eyposure™ means exposure of employees
to airborne cdoncentrxations of manganese not in excess of 10 paxts per
million (ppm) (5.0 milligrams pexr cubie meter (mgs/m3) during over any
eight-hour work shift, as stated in $ 1910.1000, Table Z-1.

(2) "Action level" means one half of fthe pexmissible exposure for
manganrese averaged over an eight-hour woxrk shift.

{b) Exposure defermination and measuremerit. (1) Each employer iuhe has a
place of employment in which manganese is released into the workplace air
shall determine if any employée may he exposed Lo airborne concentrations
of manganese above the pexrmissible enposure. The initial determination
shall be made each <time ‘thexre is a change in production, process, or
control measures which may result in an ingrease in airborne concentrations
of manganese.. _

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

(i) Any information, obsérvations, or ¢aleulation whiéh may indicate
employee exposure to manganese; '

(ii) Any measuréments of mangahese talien; _

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

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

(3) If +the employex determines that any employes may be exposed to
manganesé above the permissible ekposure, the exposure of tlie employvee in
each work operation whe is helieved to have the greatest enxposure shall be
measured. The exposure measurement shall be representative of the maximum
exposure of the empleyee.

(4) ‘If +the exposure measurement taken pursuant to paragraph (b) (3) of
this section reveals employee exposure te manganese above the action level,
the employer shall:

{i) Tdentify all employees who may be esxposed above the permissible
edposure; and

{(1i) Measure the exposure of the enployees sov identified.

{(53) If an employems enposure measurement zreveals that an employee is
exposed to manganese above the permissiblé exposuze, but not above the
permissilble enposure, the exposure of that employee shall ba measured at
least evexy three months. _

() If an employee exposure measurement reveals that an employee is
exposed to manganese above the permissible exrposure, the employer shall:

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

(ii} 1Institute control measures as required by paragraph (d) of this
section; and _

(iii) Individually notify, in writing, within £ive days, every employée
whe is found te be exposed to manganese above the permissibhle exposure.
The employee shall also be notified of the corrective action being taken to
reduceé the exposure to at or helow the permissible exposire.

{7} If two consecutive employee exposure measuremants taken at least one
week apart reveal that the employee is enposed to manganese below the
action level, the employer may terminate measurement for the employee.

{8) For purposes of'this_paragxaphj employes exposure is that which would
occur if the employee were not using a respirator.
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(¢) MNetheds of measurewmant. (1) An employee's exposure shall be obtained
by any combination of long term or short term sambples which rapresents the
employee's actual exposure (Sea Appendix B (iv) of this section).

(2) The methed of measurement shall have an accuracy, to a confidence
level of 85 percé¢ent, of not less than that given in Table 1.

Table 1

Concentration

Requireﬁ Accuracy
(Pexrcent of True Value)

Above permissible exposure

25

|+

At oxr below permissible ex

and above the action level

posure

[+

35

At ox below the action lev

el

% 50

(a) Compliance. 1)

rractice controls.

He employee shall be exposed to manganese above
the permissible esposure as definaed in paragraph (a)(1) of this section.

(2) Employee enposures to airborne ¢oncentrations of manganese shall he
controlled to at or below the permissible exposure by engineexing and wozxk

(i) Engineering and work rractice controls shall he instituted to reduce
exposuraes te at or below the permissible exposure, except to the entent

that such controls are neot

feasible.

(i1} Wherever engineexing and woerk practice ¢ontrols are not suffieient

to reduce axposures to at oxr helouw the

nonetheless be wused +to

this sét¢tion.
(3) Engineering contr

permissible &uposure, they shall

reduce exposure to the lowest level feasible and
shall be supplemented by réspirators in accordance with paragraph (d)(4) of

ols. KHlien

local exhaust is used to control

exnposure, measurements which demonstrate system eiiectiveness, £Ur_-example
the air velocity ox static pressuxe, shall be made at least every three
months. Measurements of system effectivéness shall alse he made within
e Ain production, proecess; or control which might
result in an increase in airborne coidentrations of manganese.

€43 Compliande with +the permissible exposutre shall net bes achieved by

five days of -any chang

the use of respirators euc

ept:

(i) During the time period necessary to install or implement engineering

oxr worK practice controls; ox

{1i) In work situations in which éngineering and work practice controls
are not feasible; orx

£iii) To supplement engineering and worK practice vontrols when such

controls fail te reduce airborne concentrations of. manganese to at or belou

the pexrmissible ewnposure;

Lol 4
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(iv) For operations which regquire entry into tanks or closed vessels,

tank and process sampling and gauging, and leading and unloading of tank

vessels; or

{v) In emergencies.

(5) Where =respirators are needed and permitted under this paragraph to
reduce employee exposure., the employer ¢hall select and provide the
appropriate respirato¥ Ffrom Table 2 and shall ehsure that the enployee uses
the respirator provided.

TABLE 2 RESPIRATORY PROTECTIOH FOR MANGANESE

Pust or Mist Concentration

25 mgsM3 or less Any dust and mist respirator, except single use.
50 mgs/M3 or less Any dust and mist respirator, except single-use
or guarter-mask respirators.

Dust, Mist, or Fume Concentration

50 mgrsM3 ox less Any fume respirator ¢r high efficiency particulate
filter respirator.
Any supplied-~air respirator.
Any self-vontained breathing apparatus.

250 mwgsM3 oxr less A high efficiency particulate filter respirator with

a full facepigce.
Any supplied-air respirator with a full facepiece.,
helmet, or hood.
Any self-contaihed breathing apparatus with a
full facepiece.

5000 mgs/M3 or less A powered air-purifying respirator with a high
efficiency particulate filtex.
A Type € supplied-air respirator operated in pressure-
demand or other pésitive pressure or continuocus-£flou

node,
10,000 mgs/M3 A Type C supplied-air respirator with a full facepiece
or less operated in pressure-demand or other positive pressuze

mode or with a full faceplece, helmet, or hood opexated
in tontinuous-flow mode.

= = e = em e e e mm me e e e e e e e e am e em mm e e e e wm w e e e am e o e e e e



iy

h®

HIOSH/0SHA Draft Teochnical Standarxd
and Supporting Deocumentation for MANGAHESE

Greater than Self-contained breathing appaxatus with & full facepiece
10,000 wgs/M3 oz operated in pressure-demand or othexr positive pressure
entry and mode .

escape from i T
unknown A combination respirator which includes a Type € supplied -
concehtrations air respirator with a £full facepiece opdrated in pressure -~

demand ox other positive pressure or continucus~flot mode
ani an aux111ary self-contained breathing appsratus
operated inh pressure-demand or other 9051t1ve pressure mode

Fire Fighting Self-contained breathing apparatus with a £full facepiece
operdted in pressure-demand or other positive pressure
wode,

(6) Respirators shall be approved by the Mining Enforcdement and Safety

Rdmnnlstxatlon (formerly Buréau of Mines) or by the National Institute fox
Occupational Safety and Health unde? the provisions of 20 CFR Part 11.

(73 The employer shall institute a respiratory pxotectlon program in
accordange with % 1910.134(b}, (d), (e), and (£).
(e) -~ Fire and safety, {1} The employver shall famlllaxlwe himself with

the information contained in the Substance Technical Guidelines (Appendix B
of this section) for manganese.

(2) For the ‘purpose of compliance with % 1910.309, locations classifiefl
as hazardous locations due to the presence of manganese shall be ¢lass IT,
Group E.

€3? For the purpose of compliance with % 1910.157, manganese is
classified as a Class D fire hazard.
(4 For the purpose of coempliance with ¢ 1910.178, locations e¢lassifiad

as hazardous locations due tc the presénce of manganese shall bs Class II,
Group E.

- (5) Sources of ignition such as smoKking or open flames are prohibited
where manganess® presents a firs or explosion hazard.

(£) Personal Protective Eduipment (reserved)

(g) Spills _and _dispvesal. (1) TIn the event that manganese is spilled
the empleyer shall immediately provide available ventilation and then clean.
up the spill.

(%) Tigquigd manganese -ghall not be allowed to enter a confined space,
such as a sewer, because of the pOSSlbllltY cf an explosion.

(h) Sanitation (reserved)

1) Txaining and information. (1) Each employexr whoe has a workplace in
which manganese is present shall Xeep a copy of +this zxegulation with
Appendixés A, B and C at the workplace. This material shall be made
readily available to affected employees.

{2) Each employer who has employees exposéd to manganese above the
action level, without regard to the use of respiratoxs or employees who
work where a spill of wmaliganase may o&ocur, shall annually: '

(i) Inform affected employees of the inférmation contained in the
Substance Safety Data Sheet for manganess (Appendix A of this sectlon),
(ii) Advise affec¢ted employees as to the signs and symptoms of exposure

to manganese.

P
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iii) Instruct affected employees to advise the employer of the
development of signs and symptoms of exposure to manganese which are listed
in Appendix A of the section;

(i) Provide tralnlng to ensure that employees understand the
precautions of safe use, emergenty procedures, and the correct use of
protective egquipkhent relative to manganese.

(3) Medical _surveillance. 17 The ewployver shall provide medical
precadures as required by this paragraph. All medieal ptocedures shall he
performed by oxr under the supervision of a physician at no cost to the
employee.

2) Preplacement medical euxamination. The employer shall maXe available
toe each employee whe is exposed, or will he exposed, té airhorne
concentratioens ©of manganese above the aé¢tion level, withoutt regard to the
use of respirators, a preplacement medical examination which must include
the following:

i)Y A medical history and physical examination with emphasis on the
lungs; kidneys, prostate and blood; ' '

(ii) Foxced vital capacity (FVC) and forced eupiratory volume-one second
(FEV (1 second)) tests;

(iii) 14" » 17" chest roentgenogram;

(iv) Urinalysis te include specific ygravity, albumin, gluzose, a
microscopic on centrifuged sadiment and examination f£or specific low
melecular weight proteins.

(3) Pericdic medical examination. The employer shall make available to
each employee exposed to airhorne concentrations of manganese above the
action level, without regard to the use of respirators, twelwve months from

the date of the employee's f£irst exposure, and every twelve months
thereafter, a periodic medical ewxamination whi¢h must include +the
follouwing:

(i) A medical history and physical ewamination with emphasis on the
lungs, kidneys, prostate and bhlood;

(ii) Forced vital capacity (FVC) and forced egpiratory volume-one second
(FEY (1 second)) tests;

(Ldii) A 18" x 17" chest roentgenogram, if pulmonary function tests show
significant abnormalities; _

tiv) Urinalysis to inelude specific gravity, albumin, glucose, a
micrescopic on centrifuged sediment and examnination For specific low
molecular weight proteins.

(H) Alternative _medical procedurses. IFf the examining physicizan c¢hooses
to use alternative medical procedures +to those specified in paragraphs
(33023 and (j){(3) of this section, the employer may accept such alternative
medical procedures as meeting the requirements of this section provided
that the ewplovers

(i) Obtains a statement #rom the ewxamining physician setting forth +the
alternative medical procedures, +the +rationale =For substitution, and
evidence that they will be egually effective;

— (3i) TInforms e&ch exposed worRer of the fact that altekrnative medical
provedures to thess required in paragraphs (33(2) and (332¢3) of +this
section are to be made available, - -

(5 Intexrim _medical examination. The employer shall provide an interxim
medical examlnaﬁlon for the employee if the employee informs +the employer
ef any of the signs or symptoms of exposure to manganese which arte listed

At
-
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in Appendix A wmhich the employees suspects are caused hy expesure to
mangangse . '

(8) Informing the physician, The employer shall provide to the physician
performlng any medlcal examinatien reguired by this section the following
information:

(i) & copy of this regulation with Aprendixes A, B, and € for manganese;

{ii) A desc¢ription of the affeéted employee's duties as they zelate to
his euposure to manganese;

(iii) A description of any yersonal protective egquipment and respirators
reguired to be used;

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

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

(vi) ‘Upon request of the physician, any available inforxrmation from
previous medical examinations of the affected employee.

(7} Whezre a medical examination is requirxed by paragraphs (32(2), (3)(3),
or (jI(5) of this section, following such examination the employer shall
obtain Z£rom the edamnining physician a written opinion which conforms with
paragraph (j)(8) of this section.
© (8) Physician's written opinion. (i) The physician’s written opinion by

“the axamining physician shall specifically state:

(R) Whether the empleyee has any detected medical condition which would
place the employee at increased risk of material impairment of ‘the
employee's health from exposure to manganese;

(B) Any recommended limitations upon the emploves's exposure te manganese
» dneluding limitations upon the use of personal protective equipment aid

xespiratcrs;

(C) That the empleyee has been informed by the physician of any detected
medical c¢onditions which require furthex medical eramination or treatment.

(iid The _physlclan s written opinion shall not xeveal specific medlcal
findings or diagnoses unrelated to the employee's employment.

(iii) The employer shall provide +the ‘employee with =2 copy of the
rhysician's written opinion.

€9 Results of _tests. Whe¥re a preplaéément or periodic medical
examination is Tequired hy paragraphs (jI(2) or (3}(3) of +this section,
following such examination the employer shall obtain from the examining
physician for inclusion in the employee's medical record:

{i) R recoxding of the results of the pulmonsary Function tests and the
urinaplysis;

(ii) The 14" % 177 chest roentgenogram when reguired, oxr a medically
acceptable copy;

(iii) Where slternative medical procedures have been pexrformed in
accordance with paragraph (3)(4%) of . this section, a recoxding of such
alternative procedures.

{10) No employee shall be exposed te manganese in such a way as would put
the employee at increased risk of wmaterial impairment of his health £rom

_sueh exposure. The enployer shall base this decision on any information

——
™

dvailable including the physician's written opinion.

{(11) No nmedical proecedure which weould be performéed pursuant to paragraphs
(3202} or (33(3) of this séctiéon need be performed if records of a previous.
such procedure performed within the past sik'months are acceptable to the
examining physician.
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{12) TIf an employee refuses any reguired medical examination, the
ewmployer shall inform the employee of the possible health &onsegquences of
such refusal and ocobtain a signed statement from the employee indicating
that the employee understands the risk involved by refusal to be examined.

(13} The employer shall provide emergehcy medical treatment for any
employee injured through erposure to manganese.

(k) Recordkeeping. (1) Euvostre determination. (i) The employer shall
Réep an acceurate recdord of all determinations regquired to be made pursuant
to paragraph (b)(1) of this section. _

{ii) This zxecord shall include +the written determination reguired in
paragraph (b}(2) of this section. _

(iii) This record shall be maintained until zeplaced by a more retent
record. .

(2) Exposure measuréments. (i) The employer shall keep an accurate
record of =all wmeasurements +taken +to determine employee exposure to
manganese.

(ii) This record shall include:

(R) The date of measurewment;

(B) Operations involving expesure to manganese which are heing monitozed;

(C) Sampling and analytical method used and evidence of their accuracy;

(D) Numbex, duration, and results of samples takem; and

(E) HName, social security number and exposure of the employee monitored.

(iii) 7This tecord shall Dhe maintained until revlaced by a more recent
record but in no event for less than one year. S _

{(3) Mechanical ventilation. (i) When mechanic¢al ventilation is used as
an engineering controel, the employer shall maintain an acourats record of
the 'meassurements demonstrating the effectiveness of such ventilatioen
reguired by paragraph (dX(32) of this seetion.

(ii) This record shall inciude:

(A) Date of measurement;

(B) Type of measurement taken;

(C) Result of measurement.

(iii) Thése rederds shall be maintained for at least one yvear.

(%) Emplovee training and information. (i) The employex shall keep an
accurate regoxrd of all enmployee trainihy and information required by
paragraph (i) of this section, '

(ii) This record shall incdludet:

(A) Date of training;

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

(C) Content or scope of training provided.

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

(5} HMedical surveillance. (i) The employer shall Reep an accurate
record of employea medical suxveillance regquired by paragraph (i) of this
segtion.

(ii) This redord shall include:

— C(A) The name and social security number of the amployee;

(B) Results of tests required Dby paragzraph (3)(2) and (F)(3) of this
section and results of any tests conducted pursuant to paragraphs (F)(4%) of
this section;

(C) Any employee medical complaints relative to exposure t¢ manganese;
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(D) A copy of information provided to the physician pursuant to paragraph
()08 C4ii), (iiid, C(iv}, {w); and (vi) of this section.

(E) Physician's written opinien; and

(F) A signed statement of any refusal to be exanmined,

(1ii) This recoxd shall be maintained for the duration of and for fFive

years after termination of the employment of the affected employee.

(6) Acgess to  records. (i) All recoxds ‘required to be maintained by
this sectioh shall be made available upon réquast to authorized
representatives of the Assistant Secretary of Labor foxr Occupational Safety
and Health and the Diréecter of the HNational Institute For Occupational
Safety and Health.

{(ii) Each employee or former employee shall have access +to the eXpPOSUre
determination and exposure measurement records required to he maintained by
this section which indicate his oun exposure to manganese.

(1ii) Employee medical records required to be maintained by this section
shall be made availalble upon written request to a physician ﬁeslgnated by
the employee ox former employee.

(1) Employee observation of measurement. (1) The employer shall give each

employee or his representative an opportunity to observe any measurement of
his exposure to manganese which is conducted pursuant to this section.

(2) When observation of measurement of emplovyee exposure 1o mangahese

requires entry into an area whéré the use of personal protective devices,

ingluding respixators, is réquired, thé observer shall be provided with .and

required to iuse such equipment and comply with all other applicable safety

procedures. _ _ _
(3) Without interfering with the measurement, observers shall bhe entitled
to:
(i) Receive an explanation of the measurement procedure.
Cii) Vlsually observe all steps zrelated to the measurement of the

Aairbeorne concentration of manganese that are being performed at the place

of euposure; and _
(iii) Record the results ohtained.

NOTE: The information contained in the following sppendix for manganese is
neither intended, by itself, %o create any additional obligations not

otherwise imposed, nor detxact fFrom any existing obligations. To the

extent that the information suprlements this regulation fer manganese, it

is advisory in nature.

LPPENDIX R

SUBSTANCE SAFETY DATA SHEET
FOR MANGANESE
I, SUBSTANCE IDENTIFICATION
A. Substance: Manganese.
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Permissible Exposure: ) mllllgxams of manganese per cubic
meter of air {(mygs/m3) shall not be exnceeded during any fifteen
minute perioed during an eight-hour work shift,

MAppearance: Grau solid

HAZARD DATA

Uays. in which fhe chenmical affects your body: Manganése can

affeet your hody if you inhale it. HMahganese can also affect

your hody is yvou swallow it€.

Effects of Overexposure!

1. Short-texrm Exposure: Inhalation of fumes with high
goncentrations of manganese and its oxides may bring
about "metal fume fever™. ‘Symptoms of metal fume fever
are <¢hills and fever, upset stomach and vomiting,
dryness of .your throat, cough., weakness, and aching of

your head and body. Symptoms often occocur several Thours
after eyposure to Ffumes and usually last for only & day.
2. Long~term Exposure: Prolonged or repeated exposure to

manganese. may affect the nervous system with difficulty
in walkinhg and ‘balancing, weakness or cramps in youx
legs, hoarseness of your voice, trouble with your memory
and judgment, unstable emetions or unusual irritability.

Jf high exposure continues, you may have pooxr
coordination, difficulty speaking clearly or shaking ox
tremoxr of your arms or legs. You may alse have

halludinations or uncontrellakle laughter ox crying.
Your respiratory systems may be affected by a condition
Xroun as "manganese pneumonia™ which may zresult in
symptoms and signs of coughing, fever oz ghills, general
acking of the hody; chest pain and other common signs of
pPneumonia.

3. Reporting Signs and Symptoms: You should inféerm your
empleyer if you develop: =any signs oxr symplbots a&and
suspec¢t that they are caused by exposuxe to manganese.

EMERGENCY FIRST AXD PROCEDURES

A.

Breathing: If vyou or any other person breathes in large
amounts of manganese move the exposed person to fresh alr at
on¢e . If breathing has stopped, perfoxm artificial
respiration. Keep the affected person warm and at rest. Get
medical attention as scon as possihle.

Swallowing: WWhen manganese dust has been swallowed and the
person is conscious, give the person large gquantities of
unater  immediastely. After the water has been suallowed, try
to get the pexson to vomit by having him touech the back of
his throat with his F£inger. Do mnot make an unconscious

person vomit. Get medical attention immediately.

Resgue: Move affected person from the hazardous exHposure.
If the exposed pexrson has beéeén overcoine, notify someone else
and put into effect the established emérgency rescue
procedutes. Do not become & casualty voursel#. Understand
Your emergency rescue rrogedures and Know the locatlons of
the emerdgency rescue egquipment before the need arises.

RESPIRATORS AND PROTECTIVE CLOTHING



1

VY.

B.
€.
PRECARUTIONS FOR SAFE USE, HANDLING AND STORAGE

A-!

B.

c.

D.

ACCESS

.

NIGSH70OSHA Draft Technical Standard
and Supporting Docdumentation for MANGANESE

HRagspirxatoxrs: Respirators are not the bhest way to control

exposure to manganese. You can only be reguired to wear them
for routine wuse 1if your employer is in the procéss of
installing contrels or contrel meEasures prove inadequate.

You may be required té wmear respirators Ffor nen—-routine
activities ox in emergencies. If respirators are woxn, they

must  hiave a Mining Enforcemént and Safety Adwministration
(MESA) or National Institute for Occupational Safety and
Health (HIO0S5H} approval label. {0lder respirators may have a
Burebu of Mines approval label.) TFor effective protection,

respirators must f£it your face and head snugly. Respirators
should not he lcosened oxr removed in work situsations wherse
there use is  required. If you experience difficulty
breathing while wearing a respirator, tell yvour employer.
Protegtive Clothing: MNone requized

Eye Protection: Mone required

Manganese is a c¢gombustible 'sélid, Its dust ¢an form
explesive mixtures with air.

‘Sources of ignition such as swmoking and open flames are

prohibited wherever manganese is handled, used o¥ stored in a
manner that ¢ould creéate a potential fire or euplozion
hazardg. :

Fire extinguishers, where provided, must be readily available
and you should know where they are and how to operate them.
Ask your supervisor whexe manganese 1is used in your work area
and for any additional safety and health rules.

TO INFORMATION

Each year your employer is reguired to inform vou of the
information c¢ontained in this Substance Safety Data Sheet for

manganasea . In additien, your employer must instrudt vou in

the safe use of manganese, emergency procedures, and the
correct use of protedtive eguipment.
Your employer is required to determine whethex you are being

exposed to manganese. You oxr your representative have the
right to observe employee exposure measurements and to :ecord
the regsults obtained. If your employer determines +that you
are heing overexposed, he is resquired to inform you 6F the

exposure and the actions which are lbeing taken to reduce your
eXposure.,

Your empleoyer is reguired to Keep records of your exposure
and medlcal examinations. Your employer is reguired to keep
exrosure data for at least one year and to keep medical data
during vour employment, and <foxr a period of Ffive vyears
following vour termination of employment. Your employer is
required to make the expstsure data available te you upon your
raquest. Your enployer 45 also requited to release your
medical records to your physigian upon your uritten reguest.
Your employer must give you a copy of the physicians written
opinioen feox any physical examination reguired by this
standard.
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NOTE: The inforxrmation contained in the following appendix for wmanganese is
neither intended, by itself, to create any additional obligations not
otherwise imposed, nor detract fzom any eristing obligations, %o the ewxtent
the information supplements this regulation for manganese, it is advisory
in nature.

APPENDIX B

SUBSTANCE TEGHNICAL GUIDELIHES
FOR MANGANESE

x. PHYSICRL AMND CHEMICAL DATHR

A. Substance TIdentification
1. Synonyms: HMone
2. Forsiula: Mn

_ 3. Molecular weight: 54,94

B. Physical. Data
1. Boiling point (760 wmim Hg): 2007 ¢ (3806 F)
2. Specific gravity (Water = 1): 7.2
3. Vapor density: HNot available
. Melting point: 1245 ¢ (2273 F)
5. Vapor pressure at 1227 ¢C (2240 FJ: 1 mm Hg
6. Soelubility in water., grams of manganese per 100 grams
_ of water at 20 ¢ (68 F)«
7. Evaporation rate (butyl acetate = 1):
8. Appearance and odor: gray solid

IT. FXRE, EXPLOSION AND REACTIVITY HAZARD DATH

K. Fire
1, Flash point: data not available
2. RAutoignition temperature: data not available
3. Flammable limits in air, % by volume: data not available
L. Extinguishing media= data not available
5. Special fire-fightihg procedures: Use watexr spray to

tool containers exposed to a fize.

6. Unusual fire ahd explosion hazards: Maliganese is a

combustible s0lid. Ignition sources must be contrxolied
wheére manganese is used, handled or stored in a mannex
that could create a potential fire or explosion hazard.

7. Foxr purpeses of complying with the reguirements of 29
CFR 1910.309, the classification of hazardous 1locations
as described in Article 500 of the National Electrical
Code feor manganese shall be Class II, Group E.

e LET . SPILL AMD DISPOSAL PROCEDURES
A, If manganese is spilled, tha follouwing steps should be ‘taken:
1. Remove all ignition sources.
Z2, Ventilate arxea of spill or 1eak
3., For small guantities, swueep onto paper or other suitahle

material then burn the paper. Large guantities c¢an be
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¢ollected and reclaimed oxr atomimed in a suitable
gombhustion chamber equipped with an appropriate effluent
gas ¢leaning device.
B. Persons not wearing protective egquipment should bs restyricted
from areas of spills until cleanup has been dompleted. "

C. Waste dispesal methods: Manganese may be disposed of: 1) hy

making packages of manganese in paper or other flammabkle
material and burning in a suitable combustion c¢hamber
equipped with an arpropriate effluent gas cleaning deviée; 2)
by disscelving manganese in a flammable soclvent (such as
aleohol) and atomizing in 2 suitable combustion chambex
equipped with an appropriate effluent gas c¢leaning device.

MONITORING AND MEASUREMENT PROCEDURES.
A. EXPOSURE ABOVE THE ACTION LEVEL:*

1. Measurements taken dfoxr the purpose of determining
employee exposure under this section are best taken such
that the eight—houx exposure may he determined from =
single eight-houxr sample oxr two Ffour-hour samples.
Several short-time ‘interval samples (up to 30 minutes?)
may also be used +to determine the average exposure
level. Aix samples should be talien in theé emploveé's
breathing zone (air that would most nearly represent
that inhaled by the employee). The gampling and
analysis under +this section may Dhe performed by
instruments such as detector tubes certified by NIOSH
under U2 CFR pazt 84, roertahle &irautereading

instruments, dosimeters, or by collection of
particulates using a2 high efficiency membrand <ilter
with subseguent c¢hemical analyses. The wethod of
measurement must deéetermine the cohecentration of
manganese to plus or minus 35%.,

2. Ceiling Evaluation: Measurements taken Ffor the purpose

of determining employee exposure under this section must
be taken during periods of maximum expected airbozne
concentrations of manganese in the employee's breathing

zone. A minimum of ‘three (3) measurements should be
taken on one work shift and the highest of all
measurements ‘talden is an egstimate of the employee's

SeHPpOSUXe.
B. EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE: The monitoring and
measurements under this section sheould bhe essentially the
same as described under paragraph IV. A. When sampling for

peak or ¢eiling exposure evaluations, moxe than three (39
-measurements should be taken during the woxrk shift so6 that
increased confidence may be placed in the Jjudgement that the
employee has or has not, in fact, been exposed in exrcess of
the permissible limit. Laberatories performing chemiéal
analyses should. be aceredited in Indusitrial Hvgiene Chemistry
by the American Industrial Hygiene Association. The method
of measurement must determine the concentration of manganese
to plus or minus 25%,
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c. HMETEODS: Methods meeting these agcuracy requiremenits are
available from the HNational Technical Information Service, U.
S. Department of Commerg¢e, Springfield, Virginia 22161 under
the title "NIOSH Analytical Methods for Set A" (Order number
PR2USSEO/AS) .

D. SUALTIFIED PERSONS: Since many of the duties relating te
etployee protection are dependent on the results of

monitoring and meéasuring procéadures, emplovers should assure
that the evaluation of employse exposures is performed by a
competent industrial hyuienist or other technically gqualified

‘person.
V. MISCELLANEOUS PRECAUTIONS
A. Store wmangsnese in tightly c¢losed containers in a cool, well
ventilated area. _
B. EFmployvers should advise empleoyees of all areas and overations
where thei? exposure t¢ wmanganese gould occur.
VI. COMMON. OPERATIONS
Common operations in which exposure to manganese is likely to occur
are: Duzing its use in the stee; industry.
NOTE: The information c¢ontained in the following appendix for manganese is
neithe¥ intended, by itself; +to <create any additional cbligations not
othernise imposed, nor detract #£rom any existing obligations. To the

extent the information supplements this regulation for manganese, it is

advisory in nature.

APPENDIX € - MEDICAL SURVEILLANCE GUIDELIHES

I. ROUTE OF ENTRY
Inhalation
IT. TORICOLOGY

Inhalation of manganese dust or fume primazily affecis the central
nexrvous system; high cencentrations cause the influenza-like illness
te¥rmed mangandse pnéumonitis, Manganese =acts either as a direct
neurotoxrin, or it adversely affects certain neuroenzmymes. Manganese
fume causes a disease guite similar to Parkinsonism aftex & months
to 2 years of exposure. Initially thexre is headache; asthenias
restless sleep ox somnolence; change in persenality with psychomotor
instability associated with zrestlessness, irxritability, and a
tendéncy te either ¢rvy or laugh inappropriately. This is followed
by an intexmediate phase with visual hallucinations, double vision;
impaired hearing; uneshtrellabie impulses; mental cenfusion;
euphoria; and normal reaction to painful stimuli. In the advanced
phase, the subject exhibits possible anemia; exrcessive salivation;
disorders of the basal ganglia of Parkinsonian type; such as mask-
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like facdies, muscle ueakness, muscle rigidity, trewoxr of the uppper

extremnities and head, and impaired gait. High <concentrations of
manganese dust produce Ffever and c¢hills similiar to mental Ffunme
fever. During human exposure to manganese fume there is dryness and
irritation of +the +throeat, a sueet oxr metallic taste follouwed by
substernal tightness, constric¢tion in the chest, and a dry cough.
Several ‘hours followiny exposuré +tlie subjeet dévelops c¢hills,
lassitude, malaise, fatigue, £rontal headache, low back pain, huscle
cramps and occasionzlly blurzed visien, nausea, and vomiting.
Phiysical examination reveals fever, perspiration, dyspnea, rales
thxoughout the <chest, and tachycardia; in some instances there has
been a reversible reduction in pulmonary vital capacity. ZLeuKopenia
has been reperted in U4 out of 16 vases of mafiganess poisoning.
although there is no cenvineing evidence that any changes in the
blood should be ixegarded as specific or diagnostic of manganism.

SIGNS AND SYMPTOMS

Parkinson's syndrome which include headache; asthenia, difficulty in
walking and instability; dirritability; sleeplessness; spasmodic
laughter and crying;  smental gonfusion, aggressiveness or
hallucinations; cxramps and tremers. Metal fume. fever which includes
sweet or metalliec taste in the mouth; dryness and irritation of
throat, dry ¢ough; substernal tightness, c¢onstriction in the chest,
dyspnea, rales throughout +the c¢hest, reduction in ‘pulmonary
function; £rontal headache; blurred vision; <fever, perspiration,
¢hills; musele o¢ramps, low back pain; naussa, vomiting; lassitude,

malaise, fatigue.

‘SPECIAL TESTS

Determination of inanganese in the urine of exposed workers is

helpful inh evaluating the extent of exvosure.

TREATMENT

Remove from exposure. Promptly flush eyes with water and wash skin
with soayp or mild detexrgent and water. Give artifidial
resuseitation and administer oxygen if indicated. Administration of
EDTA ox EDTR-type compoinds may be useful in mobilizing manganese
from the tissues, but the acceaslerated urinary excretion of manganese
is of uncertain effect upon the neurologic damage produced by the
metal.

SURVEILLANCE AND PREVENTIVE CONSIDERATIONS
AL GENERAZL

Inhalatien of manganese fume and dust causes a central
nervous system disorder similar to Parkinson's disease, as
well as metal fume fever which is similar to an acute attack
of influenza. It igs important +that +the physician become
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B. PREPLACEMENT

The follouwing medigal procedures must be made available to

each employee whe is exposed to manganese:

1. A  complete history and physical ~examination -- The
purpose is to detect preexisting conditions that might
place the exposed employee at incresased xisk, and to
establish a Dbaseline £for =£uture health monitering.
Persons with a ‘histoery of alcoholism, psychiatric,
neuroloyic, or pulmonary diseases or liver dysfunction
would be expected to he at increased zisk from exposure.
Examination of the respiratory txact, hemopoietic systenm
and kidneys should be stressed.

2. t4™ » 1m chest roentgenogram -—- [IManganese c¢auses
pheunonitis coxr metal fume feverx. Surveillance ©Ff the
Jungs 4is indicated.

3. FVC and FEV (1 sec¢) -- Manganese is reported to cause
d9c:eased bpulmonary function. Periodiec surveillance is
indicated. '

. A complete bleood count -~ Manganese has leen reported to
cause blood changes. & complete blood cdount must be
pexformed dineluding a xed cell count, a white cell
count, a differential count of a stained smear, as well
as hemoglobin and hematocrit,

5. Urinalysis —— BSince kidney damage has been obsnga& i
humans exposed to manganese, a urinalysis shall be
ohtained teo ineclude, at a #inimum specific gravity,
albumin, glucose, and a microsc¢opie on centrifuged
sediment.

c. PERIODIC EXAMINARTIONS
Tha above medical erxaminations are +to he repeated on an
annual basis except that an xR-ray is required only when
indicated by the results of pulmonazy funtction testing, o6r by
signs and symptoms of respiratory disease.
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USE/EXPOSURE AND COHTROL DOCUMENT

~ MANGANESE
Principal Route
UsesExposure of Entxy
Release of fume during A
welding opexations
Release of fume during ht
casting of molten
ferro-manganese
Release of fume during i}
pigging cperations
Release of dust during B
bagging of manganese ore
Releass of dust during X
mixing and pressing of dry
batteéry depolarization
Release of dust duxing A
grinding of orxe c¢ontaining
manganese
Release of fume during X
arc¢ bhurning of manganese
hardened steel in repair
and manufacture programs
Release of fume £rom top of A
submerged arc electric
furnace
Release of dust during A
ore extraction
Release of dust during i
metal finishing operations
of high manganese steel
Reléase of dust during A
¢rusliing of ferro—-manganese
prior to shipment
Release of dust during A

dumping, weighing, and
miging operations in
ceramics and glass manu-

Currently Used
Control Methods

Local exhaust ventilatio
respiratory protective 4

dilution ventilation

Logal enxhaust ventilatio

Local exhaust ventilatio:

Local exhiaust ventilatio:
respirstory protective di
dust suppression with wa

Loéal exhaust ventilatio:

Process enclosure} local
exhaust ventilation; dus-
suppression with uater

Local exhaust ventilatio
respiratoxy protective .
dilution ventilation

General dilution ventila:
and process enclosure, i

General dilution ventila
respiratory protective. ed
Loc¢al exhaust ventilatio:

regpiratory protective Qi

Local erhaust ventilatios
respiratory protective i

Locgal exhaust ventilatie

respiratory proteciive d:¢
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facture for pigmentation
and coloration purposes

Release of dust duxing A
formulation of proprietary

mixtures

for paint and

varnish manufacturers

Release of dioxide and A
sulfate during manufacture

and application of

fertilizezrs

Release of dust during A
manufacture of manganese,

soap and

wood preservatives

Release of dust during A
manufacture of safety matches,
signal flares, fireworks, and

strikers

Release of dust during A
mixking and Kiln operations

of brick manufacture

Release of dust during R

manufacture and utilization
of oxidation catalysts, such
as hopcalite, manganese

acetate,

and naphthenate

A == Inhalation

B -- Skin c¢ontact resulting in
localized irritation

€C == Ingestion

D --— Skin contact resulting in

abscorption and subsequent
systemic poisoning

Local esxhaust ventilatio
respiratory protective d

Local

Local

Local

Local

Local

exhaust

exhaust

exhaust

exrhaust

exrhaust

ventilatio

ventilatio

ventilatio

ventilatio:

ventilatio:



