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POLICY

It is the policy of California State University, dano insofar as is reasonable and
practical, to ensure that employees are provided and know how to properly use respiratory
protection devices whenever they are or may be segao hazardous atmospheres or
environments.

Employees who are or may be exposed to potentiadlgardous atmospheres or
environments shall be informed about the hazardbage environments and shall be provided
with appropriate respiratory protection and traiimeds proper use. No employee shall engage

in, or be required to perform, any task that igdeined to be unsafe or unreasonably hazardous.

Joseph | Castro, President

Deborah Adishian-Astone, Interim Vice President
for Administration



SCOPE

The purpose of this manual is to be a guidelingstist in protecting employees and
complying with the Occupational Safety and HealthmAnistrations (OSHA) Respirators
Protection Standards in 8 CCR 5144 and 29 CFR 13820.

Jobs that may require the use of respirator prioteatclude, but are not limited to, the

following:

1. Open transferring of particulate or liquid méatks.

2. Closed transferring of gaseous, liquid or sol@terials where system leaks or spills
are a potential problem.

3. Grinding, cutting or otherwise machining of daaterials that may liberate
significant quantities of uncontrolled dust.

4.  Chemical mixing, reacting or processing wheedbmponents, intermediates and/or
final products may become airborne.

5. Use of materials with poor warning propertieserghoverexposure may occur.

6. Manufacturing operations that require entry imkggen deficient or potentially
oxygen deficient atmosphere.

7. Maintenance requiring entry into confined woplases or below-grade areas where
oxygen deficiency may be a problem or where toxatamals may overcome
employees.

8. Maintenance in areas processing, handing, stormlisposing of potentially toxic
materials(s).

9. Maintenance that in and of itself liberates duitmes, mists, vapors or gases.

10. Construction or dismantling operations wherstgllumes, mists, vapors or gases are
liberated.

11. Cleanup, turn around change-over operationsugeorganic solvents, acids or alkalis
and/or that may liberate dusts, fumes, mists, \@pobgases.

12. Under emergency conditions (spills, vesselipe puptures, unexpected chemical

reactions, or other incidents) where potentiallgdrdous materials are released for
escape, rescue, repairs or shutdowns.

Note: Respirators should not be used arbitraglaby employee. Respirators should not be usedit
employee complaints of exposure. A full investigatof the exposure complaint should be undertaimeh
appropriate corrective action taken, which mayudelthe use of respiratory protection.



1.1 Administrative Responsibilities

1.2

The person selected to head the respiratory proteptogram should be adequately
trained in all aspects of respiratory protectiod have the ability to administer this
often complex program.

Effective program administration will include tfalowing:

Hazard assessment to determine the type anemiwaton of air contamination
found in production areas and the conditions they be found in maintenance

The user shall be instructed and trained irptb@er use of respirators and their

1.
or emergency situations.

2.  Respirator selection using the guidelines s fion this manual.

3. Worker training in the proper use of respirators

4.  Respirator fitting.

5. Maintenance and cleaning procedures.

6. Purchasing procedures and inventory control.

7.  Guidelines for emergency respirator use.

8. Medical surveillance of employees using respmaprotection devices.

9. Program evaluation for effectiveness.

Requirements For The Respiratory Protectioigfara

1. Written standard operating procedures goverthiagelection and use of
respirators shall be established.

2. Respirators shall be selected on the basisedhdzards to which the worker is
exposed.

3.
limitations.

4.  The respirators will be assigned to individwaltkers for their exclusive use.

5. Respirators shall be regularly cleaned andhfdisted. Those issued for the
exclusive use of one worker should be cleaned aéteh day’s use, or more
often if necessary.

6.

Respirators shall be stored in a convenieagrchnd sanitary location.



10.

11.

12.

Respirators used routinely shall be inspectethd cleaning. Worn or
deteriorated parts shall be replaced. Respirédomsmergency us such as self-
contained devices, shall be thoroughly inspectdeaat once a month and after
each use.

Appropriate surveillance of work area condii@nd degree of employee
exposure or stress shall be maintained.

There shall be regular inspection and evalnabaletermine the continued
effectiveness of the program.

Persons should not be assigned to tasks megjuise of respirators unless it has
been determined that they are physically able ttopa the work and use the
equipment. The local physician shall determinetvitealth and physical
conditions are pertinent. The respirator user’sica status should be
reviewed periodically (for instance, annually).

Approved or accepted respirators shall be ugesh they are available. The
respirator furnished shall provide adequate regpifarotection against the
particular hazard for which it was designed in adaace with standards
established by competent authorities.

All forms will be filled out and filed with ff\EHS RMS Office prior to
respirator use.

1.3 Classification of Respiratory Hazards

Respirators, particularly air-purifying ones, assigined and selected on the basis of
the chemical and physical properties of air conteanis. Therefore, gas, vapor and
particulate contaminants are listed according &ir tphysical and chemical
properties. Some principal respiratory hazardslafimed as follows:

1.

4.

Dust: A solid, mechanically-produced partiei¢h sizes varying from
submicroscopic to visible or macroscopic. A pneaomosis-producing dust is
one which, when inhaled, deposited and retaingdeanungs, may produce
symptoms of pulmonary disease.

Spray: A liquid, mechanically-produced pa#diulith sizes generally in the
visible or macroscopic range.

Fumes: A solid condensation particle of exelnsmall particle size, generally
less than one micron in diameter.

Mist: A liquid condensation particle with aairanging from submicroscopic
to visible in diameter.

Fog: A mist of sufficient concentration to geptibly obscure vision.



10.

11.

12.

13.

Smoke: A system which includes the productsoofibustion, pyrolysis or
chemical reaction of substances in the form oblésand invisible solid and
liquid particles and gaseous products in the @moke is usually of sufficient
concentration to perceptibly obscure vision.

Inert: Substances that do not react with odhbstances under most conditions,
but create a respiratory hazard by displacingrair@oducing oxygen
deficiency (for example: Helium, Neon, Argon).

Acidic: Substances that are acids or thatt nedb water to produce an acid. In
water, they produce positively charged hydroges i) and have a pH less
than 7. They taste sour and many are corrositisgoes (for example:
hydrogen chloride, sulfur dioxide, fluorine, nitergdioxide, acetic acid, carbon
dioxide, hydrogen sulfide and hydrogen cyanide).

Alkaline: Substances that are alkalines ofr tbact with water to produce an
alkali. In water, they produce negatively charggdroxyl ions (OH) and have
a pH greater than 7. They taste bitter and maaygamosive to tissues (for
example: ammonia, amines, phosphine, arsine, tdndey.

Organic: The compound of carbon. Examplessaturated hydrocarbons
(methane, ethane, butane), unsaturated hydroca(etinydene, acetylene),
alcohols (methyl ether, ethyl ether), aldehydemtfddehyde, ketones (methyl
ketone), organic acids (formic acid, acetic adidjjdes (chloroform, carbon
tetrachloride), amides (formanide, acetamide)jlegr(acetonitrile), isocyanates
(toluene diisocyanate), amines (methylamine), egiepoxyethane, propylene
oxide) and aromatics (benzene, toluene, xylene).

Organometallic: Compounds in which metalsciw@mically bonded to organic
groups (for example: ethyl silicate, tetraethgldeand organic phosphate).

Hydrides: Compounds in which hydrogen is cieaity bonded to metals and
certain other elements (for example: diboranetatrdborane).

Oxygen Deficiency: The normal content of aaygn the air is 20.9% by
volume. Oxygen concentrations below 16% will ngbgort combustion and
are considered unsafe for human exposure becatlmseroful effects on body
functions, mental processes and coordination. gdtifegislation requires that
the oxygen percentage in the working place beass than 19.5%.

1.4 Standard Operating Procedure For the Issuespiratory Protection Equipment

The following procedures will be used to ensuré thapirators are issued to properly
trained personnel and that the appropriate regpifat the hazard is selected:
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1.6

1. All persons that have received respirator trgrand have passed a fit test of a
respirator will be issued a course completion card.

2. Information on the face of the card will explarhat respirator was selected for
the operations the individual normally performsheTstyle and size of respirator
fitted will also be listed on the back of the caiiy request for equipment
other than that listed on the card will be approlgdhe Environmental Health
and Hazardous Materials Manager.

3. Avrespirator issue log will be maintained fdrtednsactions to aid in the control
and inspection of respirators, with a copy serth&®Environmental Health and
Hazardous Materials Manager.

4.  All efforts will be made to ensure that wheragticable, respirators will be
issued and assigned to individual workers for tBgalusive use.

5. Issue will not be performed until all initial ¢ngne testing and respirator
selection processes have been completed.

Request For Medical Clearance For Respirater Us

This form is used to evaluate the present healtidition of each employee who will
be issued a respirator. It is important to know hiealth problems if any of each
individual so that corrective measures can be Wb in the issuance of respirators.

This form in its completion certified that the inthked employee has been medically
examined and classed for the use of a respirator.

1. No restrictions on respirator use.
2. Some specific use restrictions.
3.  No respirator use permitted.

No employee shall be issued or use any respirgésrmask, self-contained breathing
apparatus (SCBA) etc., without having completedealical clearance form.

Respirator Issuance and Fit Test

The Respirator Issuance and Fit Test Form, wherptzied allows the Safety Officer
to locate and track required maintenance, fitteggnictions, limitations and type of
respirator issued. When the individual signs tbisn he/she consents to have read
the Respiratory Protection Program and understas@slicies towards maintenance
limitation and safe practices while working in &aedous environment. If you have
any questions at any time concerning the progra@asp contact your department
manager or the Office of Environmental Health &eé®gf Risk Management and
Sustainability (EHS RMS) at (559) 278-7422.



1.7

Periodic Review of Medical Status

On an at least annual basis the employee’s hdaltisssshall be reviewed to
determine if any of the following have occurred:

1. the employee has reported medical signs or symgpthat are related to ability
to use a respirator;

2. the supervisor or a health care professionamesends that an employee be
reevaluated;

3. information from the respiratory protection pra, including observations
made during fit testing and program evaluationigatés a need for employee
reevaluation; or

4. achange occurs in workplace conditions (elysigal work effort, protective
clothing, temperature) that may result in a suligthimcrease in the
physiological burden placed on an employee.

The review shall be conducted either through diceatact with the employee or the
employee’s supervisor. If it is determined that ahthe above conditions have
occurred then the employee shall complete the gierreview questionnaire and
submit it to a physician for review. The physiciail determine if further medical
evaluation is indicated.

2.0 MEDICAL SURVEILLANCE

2.1

2.2

Introduction

OSHA 29 CFR 1910.134 (b) (10) and CAL-OSHA 8 CCR4tequire that no
employee be assigned to a task that requires thefusrespirator, unless it has been
determined that the person is physically able téope under such conditions. In
addition, once a determination is made as to phyatuility to wear a respirator and
perform the work task, a review of the employeaalth status must be made
periodically -- for instance, “annually.” A phygn with knowledge of pulmonary
disease and respiratory protection practices shibetiekmine what medical factors are
pertinent, which tests will be performed and ultielawhether of not an employee
may wear a respiratory protection device.

Physiological Factors

Wearing any type of respirator imposes some phygioal stress on the wearer.

With air-purifying devices, resistance to inhalatis always experienced because the
filter or chemical cartridge restricts air flow; @&dition, the wearer must work
against the exhalation valve upon expiration. Binbreathing resistance will be
encountered when using demand-type air-line retgpgar self-contained breathing
apparatus (SCBA). The exhalation valve used isqanee-demand SCBA or air-line
devices is designed to always maintain positivegree within the mask; therefore,
significant exhalation breathing resistance is entered when using this equipment.



2.3

2.4

2.5

The bulk and weight of SCBA (up to 34 Ibs.) will besome concern especially
when the employee must perform strenuous work:liAér respirator units require
that the wearer drag around the air-line hose, lwiidl also add to the stress of job
performance.

Pulmonary Factors

Respirator wearers should be examined for any acelef respiratory impairment
such as emphysema, obstructive lung disease, hebrathma, etc. Historical and
clinical evidence of impairment of pulmonary furetj including x-ray findings, a
reduction in vital capacity or forced expiratoryimme, may justify forbidding a
person to wear a respirator that restricts inh@atedéind exhalation (the individual may
be able to perform adequately in a continuous-#oyplied air device).
BREATHING DIFFICULTY MANY NOT, IN AND OF ITSELF, PROHIBIT THE
WEARING OF A RESPIRATOR IF THE EMPLOYEE IS REASONAB
COMFORTABLE USING THE DEVICE, AND A PROPER MEDICAL
CLEARANCE HAS BEEN OBTAINED, ESPECIALLY WHEN SUCH A
PROHIBITION MIGHT DEPRIVE THE LIVELIHOOD OF THE INDVIDUAL.

Cardiovascular Factors

The use of air-purifying, demand-type or presswsrand supplied air devices may
pose a serious problem for employees with cardmuas disease. These people may
be able to use continuous-flow devices. As alwthesphysician must make the final
determination.

Serious consideration should be given to the asségm of employees with
cardiovascular disease to a job where they need i¢6ond to an emergency
situation or escape from a contaminated area \wg&hiratory protective devices.

Health Problems

Conditions that may prevent an employee from wegaimespirator, and thus from
working in a contaminated area, include:

1. Diabetes, insipidous or mellitus;
2. Epilepsy, grand mal or petit mal;
3.  Alcoholism;

4.  Use of certain medication;

5. Punctured ear drum;

6. Skin sensitivities;



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Impaired or non-existent sense of smell;
Emphysema,;

Chronic pulmonary obstructive disease;

Bronchial asthma;

X-ray evidence of pneumoconiosis;

Evidence of reduced pulmonary function;

Coronary artery disease or cerebral bloodeleksease;
Severe or progressive hypertension;

Anemia, pernicious;

Pneumomediastinum gap;

Communication of sincus through upper jawrait oavity;
Experiences breathing difficulty when wearangespirator;
Experiences claustrophobia when wearing aregep

Any other condition that the plant physiciaatedtmines to place the employee at
added physical risk.

2.6 Facial Limitation

2.7

Facial deformities or excessive facial hair, agdained by the examining physician,
may prohibit wearing of certain types of respirdtmepieces or mouthpieces, since
the face-to-facepiece seal nay not be adequatdiable.

Psychological Limitation

While somewhat less clearly defined than physicaitations in respirator usage,
psychological factors may prevent an employee fwearing a respirator. A
physician should be consulted for advice in theses.

A somewhat more difficult problem to deal with isebmfort. A respirator that is
improperly fitted or that causes continual discornwall inevitably result in an
industrial relations problem. These problems camegally be avoided by proper
fitting, education and training.



3.0 INTRODUCTION TO SELECTION AND USE

The following sections provide information for setiag respirators for most
manufacturing and maintenance operations.

Respirators must be selected on the basis of therdisito which employees are exposed.
The following decision considerations will help thlant respiratory protection program
administrator select the correct equipment.

3.1 Decision Considerations

1. What is the estimated contaminant concentratioere the respirator will be
used, as determined by industrial hygiene monigpimfiormation?

2.  What is the permissible exposure limit (PELjie contaminant, threshold limit
value (TLV) and short term exposure limit (STEL)?

Health standards for many specific substanceaaiable. The OSHA
Standard 29 CFR 1910.1000, Tables Z1, Z2 and Z@sghe required PEL’s
when no health standards supersede these tabtegevidr, since these tables
are established from the 1969 TLV list, good indakhygiene practice would
base respirator selection on current TLV'’s if loyw@rother new toxicity data.

3. Isthe contaminant a gas, vapor, mist, dufiroe?

This information can be determined by studyingrttanufacturing or
maintenance processes, raw materials, intermepliatkicts, by-products and
the wastes. See Safety Data Sheets when available.

4.  Could the contaminant concentration be termedediately dangerous to life
or health?

This knowledge is derived from the manufactufeaiaav materials, the process
engineer or chemist, the company or plant indudtgigienist, and Safety Data
Sheets, when available. In addition, consideragioould be given to the
potential for contamination of atmospheres undaoaimal or emergency
considerations.

5. If the contaminant is flammable, does the esttath concentration approach the
lower explosive limit (LEL) or do dust concentratocreate a potential
explosion problem?

Besides creating a potential fire and explosimmddion, in most situations
flammable vapor or gas concentrations exceedind Bieare immediately
dangerous to life and health. Plant gas or vapalé can be determined with an
explosion meter. Here too, consideration shouldiben to emergency (such as
spill) conditions.



6. Does the contaminant have adequate warningepiep?

Manufacturers can supply such information, dlyeitirough Safety Data
Sheets. Warning properties such as odor, irrttadiotaste should ideally be
present at concentrations at or below the PEL.

7. Will the contaminant irritate the eyes at te@reated concentration?

Frequently this will be self-evident if the optoa is in progress. This
information too, is available from the Safety D8taeets of the raw materials.
For irritation materials, a full facepiece resparashould be employed.

8. If the contaminant is a gas or vapor, is tlarngavailable sorbent that traps it
efficiently?

Respirator manufacturers and company or plantstiil hygienists can
provide this information.

9. Can the contaminant be absorbed through timeaska vapor or a liquid? If so,
will it significantly add to the employee’s exposwand cause injury?

Skin absorption is indicated in the OSHA StandZdCFR 1910.1000, Table
Z1, by the notation “skin” after the material namdaterial Safety Data Sheets
will also indicate skin absorption potential.

10. What is the size of the employee’s face?

Some manufacturers offer the same model respirata/o or three sizes. This
will help to fit most employees properly with oneabd of respirators.

11. What types of respirators will give the reqdimaximum use concentration
(MUC)?

The MUC is a measure of the degree of protegironided by a respirator to a
wearer. It takes into account the respirator tanee It takes into account the
respirator limitations and the ability of a useiget a satisfactory fit.
Multiplying the PEL (or STEL) by the protection fac assigned to a respirator
gives the maximum use concentration (MUC) of theandous material for
which the respirator can be used. (MUC = PEL xéution Factor).

3.2 Respirator Assignment

Where at all practicable, respirators should begasd on an individual basis. Each
employee should be responsible for assuring tleat #guipment is kept clean,
sanitary and in good working order. These respisashould be durably marked with
the employee’s I.D.
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3.3 Considerations For Routine Respirator Use

“Routine” use of a respirator connotes daily ogtrent use on a regular basis. For
such use, a respirator of low initial cost, simpigintenance (to keep operating costs
down), minimal wearing discomfort, low resistanoéteathing, light-weight and
compact construction should be considered. Nonepesvair-purifying respirators
(disposable or reusable) and air-line respiratogssaitable.

3.4 Selection
Once questions (1) through (11) have been ansvar@diecisions have been made
as to routine or emergency use of respirators,utbtige individual respirator guide

to selection and use, below, on this page and ga pa.

3.5 Approved Equipment

The OSHA Standards dealing with respiratory pradectequired that approved or
accepted equipment be used when available. Therfew, if any, work conditions
in industry today for which an approved respiratoes not exist. Therefore,
companies should ensure that equipment is usegrewagd.

Approval is granted by NIOSH/MSHA. Plants shoyp@afy to vendors that only
NIOSH/MSHA approved equipment will be acceptedctSequipment will have a
special logo on the packaging material along witlapproval number (TC-XXX-
XXX).

All component and replacement parts must also NA@SH/MSHA approval. In
addition, respirators are approved as a systemtridiges, canisters, filters, air-lines
and regulators cannot be interchanged between reguipof different manufacturers
or even between equipment of a given manufacturiesa specifically approved.

3.6 Assigned Protection Factor (APF)

This is the workplace level of respiratory protentthat a respirator or class of
respirators is expected to provide to employeeswthe employer implements a
continuing, effective respiratory protection pragtaSee Table 1 to select an APF
for specific types of respirators. For some typlesegulated substances, you will
need to consult with EH&S.

3.7 Maximum Use Concentration (MUC)

This is the maximum atmospheric concentration lohzardous substance from which
an employee can be expected to be protected wharnngea respirator and is
determined by the APF of the respirator or clasespirators and the PEL of the
hazardous substance. The MUC can be determinatuliiplying the APF of the
respirator by the PEL of the substance.
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3.8 General Considerations And Limitations

1.

5.

MECHANICAL FILTER RESPIRATORS MAY NOT BE USEIN
ENVIRONMENTS IMMEDIATELY DANGEROUS TO LIFE OR HEALH
(IDLH) OR IN ATMOSPHERES CONTAINING LESS THAN 19.5%
OXYGEN.

Highly toxic materials — High-efficiency filtexartridges must be employed
when the respirator wearer is exposed to highlictparticulate matter or to
radionuclides.

Particulate and gas/vapor exposures — Whes,dustts, fumes or
radionuclides are present at the same time as ag@aseous contaminants, a
combination gas/vapor-dust device must be employ&shsult Chemical
Cartridge Respirators for further information.

Eye irritation — When working in contaminatet/egonments where eye
irritation is a consideration, a full facepiecetunust be used.

Nuisance dusts — Any filter respirator may bedufor nuisance dusts.

3.9 Respirator Selection

Select the respirator system according to the MachbFilter Respirator Use Table.
In addition, consideration must be given to theeased breathing resistance that
develops as contaminants collect on the filter. WOT USE A MORE EFFICIENT
RESPIRATOR FILTER OR CARTRIDGE THAN NECESSARY SINAHEE USE
TIME OF THE UNIT WILL BE CONSIDERABLY REDUCED COMPRED

WITH ONE OF THE CORRECT EFFICIENCY. For example, bt use a fume

type cartridge for nuisance dust as it will clograpidly. For the same reason, do not
use a dust/fume/mist unit for asbestos or siliRafer to Mechanical Respiratory

Filter Selection Table.

3.10 Respirator Use

1.

After the correct filter, cartridge or disposalice has been chosen, place the
cartridge or filter in the unit (not applicable fdisposal units) and check for
intactness. See section on Inspection, Cleaniragnténance and Storage for
details.

Fit the respirator as outlined in section, “FREHSATOR FIT TESTING.”

The filters, cartridges or disposable resprstoay be used until breathing
resistance increases to an “uncomfortable” level.
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4.  Filters and cartridges may be used on successiys until breathing resistance
indicates replacement is necessary. The respshtarid be stored as outlined
in, “RESPIRATOR STORAGE.”

5. Inspect, clean and maintain respirators asnaatlin this program.

4.0 CHEMICAL CARTRIDGE RESPIRATORS

4.1

4.2

4.3

Introduction

Chemical cartridge respirators can protect agdingiconcentrations of organic
vapors and gases, alkaline gases, acid gases, meapors, pesticides, paint vapors
and mists, organic vapors or gases combined withaalkaline gases, and any of
the above materials combined with dust, fumes stani

Maximum Use Concentrations (MUC)

In general, half mask style units can be used u®tbmes the substance PEL or
1000 ppm, whichever is lower*. Full facepiece amitay be used up to 100 times the
PEL or 1000 ppm, whichever is lower*. For certgases and vapors with lower
limits, the specified limit will govern the respiost usage. At no time should the
respirator be used in environments that exceetith€.

General Considerations and Limitations

1. CHEMICAL CARTRIDGE RESPIRATORS MAY NOT BE USEMN
ENVIRONMENTS IMMEDIATELY DANGEROUS TO LIFE OR HEALH
OR IN ATMOSPHERES CONTAINING LESS THAN 19.5% OXYGEN

2. Warning properties of contaminant — Chemicdirichye respirators should not
be used for exposure to air contaminants that dammeasily detected by order
or irritations. For example, chloride or hydrogeiifide. The former is
odorless; and the latter, while foul-smelling, pyzas the olfactory nerve so
quickly that odor detection is unreliable.

3.  Eyeirritation — When working in environmentkeve concentrations are
irritating to the eyes, full facepiece units mustused.

4.  Chemical cartridge respirators cannot be usegdrbtection against gases that
are not effectively stopped be chemical fills agli; for example, carbon
monoxide.

DO NOT USE chemical cartridge respirators forfiiilowing materials:

1. Acrolein 15. Methylene Biphenyl Isocyanate
2. Aniline 16.  Nickel Carbonyl
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3 Arsine 17.  Nitro Compounds:
4 Bromine Nitrobenzene
5 Carbon Monoxide Nitrogen Oxides
6 Dimethylaniline Nitroglycerin
7 Dimethyl Sulfate Nitromethane
8 Hydrogen Cyanide 18. Ozone
9. Hydrogen Fluoride 19. Phosgene
10. Hydrogen Selenide 20. Phosphine
11 Hydrogen Sulfide 21.  Phosphorus Trichloride
12 Methanol 22.  Stibine
13 Methyl Bromide 23.  Sulfur Chloride
14 Methyl Chloride 24.  Toluene Diisocyanate
25.  Vinyl Chloride

NOTE: The above list is far from complete andffer@d only as a guide to proper evaluation of the
many contaminants found in industry.

4.4 Cartridge Selection

Select the cartridge or cartridge filter group thest fits the employee exposure.
USING THE WRONG CARTRIDGE AND FILTER MAY BE LIKE UBNG NO
RESPIRATORS AT ALL! For example, you cannot useaard gas respirator for
protection against organic vapors. You can howay& an organic vapor-acid gas
respirator for one or both of the exposures. Claakrecheck the label on the
cartridges to make sure the correct ones are issted Cartridge Selection Table.

4.5 Respirator Use

1. After correct cartridges have been selectaéwsthe cartridges into the
facepiece after checking it for intactness; sepdangon, Cleaning, Maintenance
and Storage. Make sure cartridge seals (partakgue) have been removed.

2.  Fit the respirator as outlined in section dit@ualitative or Quantitative Fitting.

3. The cartridges may be used until the odor efcitntaminant can be smelled,
irritation occurs or the substance can be tastetidyvearer.

4. Do not use cartridges after expiration datetpd on the label.
5. If the facepiece and cartridges are used byeamdoyee and the cartridges are
not used until exhaustion, they may be resealeut afte, by the employee and

reused at a future time. This may be done untitidge exhaustion.

6. Inspect, clean and maintain respirators asnaatlin the operating procedure for
care, cleaning and maintenance of respirators.
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7. Some manufacturers now supply a given modeinasr in different sizes so
that most employees can be fitted with a singledbia respirator.

5.0 GAS MASKS

5.1

5.2

5.3

Introduction

Gas masks protect against relatively high conceatra of organic vapors of gases,
alkaline gases, acid gases, pesticides, paint st mists, radioactive particulates,
dust mists, fumes, and certain combinations obtieeve materials. Nearly all gas
masks contain combinations of the above materidksarly all gas masks use full
facepieces. Two basic styles of canisters arsén @& chin-type that screws directly
into the facepiece, and a canister-type that cdsniedhe facepiece with a hose and
straps to the wearer’s body with a harness. Théguration chosen will depend on
concentrations encountered and the length of teqaired for task performance.
GAS MASKS MAY BE USED FOR ESCAPE FROM IDLH ATMOSPIRES,

BUT NEVER FOR RE-ENTRY INTO SUCH ENVIRONMENTS. Gagasks may
also have routine precautionary applications irraj@ns where IDLH atmospheres
may develop rapidly in process excursions or upsetlitions. Additionally, gas
mask canisters provide a sorbent system for somemaiaminants for which
chemical cartridges are inadequate. Consult theufaaturer of such equipment to
answer any question.

Maximum Use Concentrations

Generally, chin-type canisters may be used in aanagons up to 0.5% (5000 ppm);
industrial size canisters may be used in envirorisnep to 2% (20,000 ppm), or, in
ammonia environments, up to 3% (30,000 ppm). HOWRYTHE MUC WILL
PROBABLY BE GOVERNED BY THE FITTING METHOD USED. Aus, if
gualitative fitting methods are used, a gas mashk aifull-facepiece has an MUC of
100 or 1000 if quantitative fitting is performedhe service life of the canisters at the
upper limit concentrations should not exceed 30uteis. When heavy work is
performed, the service time may be less. The ssipercanister (similar to the
industrial gas mask, but somewhat larger), hascequpiately twice the useful time of
the industrial unit. “N” type canisters, (a mutrntaminant unit) has approximately
half the use time of the industrial canister, lnet@ot used much anymore.

General Considerations And Limitations

1. GAS MASKS MAY NOT BE USED IN ENVIRONMENTS CONTINING
LESS THAN 19.5% OXYGEN.

2. Gas masks must never be used if the specifiosexe concentration is

suspected of exceeding the canister limitationssukch cases, only a self-
contained breathing apparatus should be used.
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5.4

Gas masks are not to be used in fire fightinfiye rescue.

The use of gas masks should be limited to eemesgoperations and in
occasional situations where provisions have beaterfa a speedy rescue of
the gas mask wearer. Where possible, the usdfafsgained breathing
apparatus should be substituted for gas mask egmijpm

At very high concentrations of certain contaamits, notably carbon monoxide,
high temperatures may develop inside the canigsigded for that contaminant.
When this occurs, the breathing air will become hidte wearer should leave the
area at once.

If gas masks must be used routinely againgbatance that may be absorbed
through the skin, then all exposed skin must bery by protective clothing.
In emergency situations where masks are used ¢apesit would be difficult
to meet this requirement and it should be ignored.

Canister Selection

Select the canister that best fits the employeesx@. A canister designed for a
single contaminant provides longer protection tbae designed for multiple gaseous
or vapor contaminants. Where dust, mists and fuanepresent, a canister
incorporating the proper filter should be employ&tbnsult canister manufacturers as
to proper canister selection for each given situatiOSHA 1910.1017, has special
requirements for vinyl chloride respirator selestaind use. This standard should be
observed in making respirator selection.

5.5 Gas Mask Use

After the correct canister has been selectedephe canister in its harness and
attach facepiece hose. For chin-type canistereywsthe canister into the
facepiece. Check the equipment for intactneseckhoses, valves, harness
and facepieces for cracks and worn parts. Semseamt Inspection. Cleaning,
Maintenance and Storage.

Fit and train all employees using gas masksutised in Section A, Issuance
and Training.

Canisters may be used may be used until:

a. Canister indicator (on canisters so equippedhgés color.

b.  Breakthrough is detected by smell, taste, or egse, or throat irritation.

c. Breathing resistance develops. Generally,atgeod practice to replace
canisters periodically during use, such as everg@éninutes - a safety
factor established by experience should be built tihe periodic
replacement period.
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4.  After a canister has been used it must beaeasdrto prevent accidental reuse.
NEVER USE A USED CANISTER OR ONE THAT HAS BEEN DAMZED.
When in doubt, use a new canister.

5. Never use an outdated canister. Discard all smits.

6. Inspect and maintain gas masks after eachsusetined in the Procedures for
Care, Cleaning and Maintenance of Respirators.

5.6 Caution

Many injuries and fatalities have been reported tive years through improper use
of gas mask equipment. Where possible, avoid skeofithis type of equipment for
routine operations. The concentration encountesegle gas masks are in use shall
not pose an immediate hazard to life or healthssitbe gas mask is to be used for
escape only. It is absolutely necessary to trhigas mask users and their
supervisors in all phases of equipment use.

6.0 SUPPLIED AIR RESPIRATORS

The respirable air supply is not limited to the wjity the individual can carry, and the
devices are lightweight and simple.

Limitations: Limited to use in atmosphere from wlnthe wearer can escape unharmed
without the aid of the respirator.

The wearer is restricted in movement by the hoslenaust return to a respirable
atmosphere by retracing his route of entry. Theehe subject to being severed or pinched
off.

1. Hose Mask
The hose inlet or blower must be located and seldara respirable atmosphere.

a. Hose mask with blower.
If the blower fails, the unit still provides proteon, although a negative
pressure exists in the facepiece during inhalation.

b. Hose mask without blower.
Maximum hose length may restrict application ofide.

2.  Air-line Respirator (Continuous Flow, Demandl &ressure-Demand Types).
The demand type produces a negative pressure fadhpiece on inhalation,
whereas continuous flow and pressure-demand typ@#am a positive pressure in

the respiratory-inlet covering and are less ajptetonit inward leakage of
contaminants.
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7.0 HOODED RESPIRATORS

8.0

These devices look somewhat like a space suit liend cover the head and shoulders.
Usually they are supplied with filtered air blowmrdugh the hood by motorized fan. The
units may be powered by a portable battery or thay be powered from the electrical
system of the spray vehicle. Some hooded respiraam be air-conditioned for use during
hot weather.

Because of their superior protective capacity, Baggair respirators are gas masks -- NOT
cartridge-type respirators -- must be worn wherigegs are formulated or mixed in
closed or inadequately ventilated spaces, or wipenabors are exposed directly to
concentrated sprays or dusts, as in greenhousedanrs. For special operations, such as
dusting or spraying a lathhouse, greenhouses,cettpt calm days, full facepiece gas
masks should be used.

AIR-LINE RESPIRATORS

8.1 |Introduction

Air-line respirators protect against all airbormataminants in concentrations that are
not immediately hazardous to life or health. Thdiae respirator consists of a half
mask, full facepiece, hood or helmet to which resdge air is supplied through a
small diameter hose. Three types of air supply beaysed: (1) continuous flow to
the mask which maintains the mask under positiessare; (2) demand air flow,
which supplies the mask with air only when the weanhales; (3) pressure demand,
which keeps the mask under positive pressure diaiitrequirements.

Air-line respirators, if equipped with an auxiliaignk of air carried by the wearer
that can be activated by him/her for escape shinaair-line supply fail, may be
used in atmospheres immediately dangerous todifealth (IDLH).

8.2 Maximum Use Concentrations

As long as environments do not exceed concentratomediately dangerous to life
and health, air-line respirators may be used t@wtimeentrations listed below:

MUC FACTOR (1)

Continuous or Demand
Pressure-Demand Flow
Flow (3) (4
Half mask IDLH (2) 10
Full facepiece IDLH (2) 100
Hood, helmet or suit IDLH (2)
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9.0

(1) Maximum use concentration factor - this is fletor by which the PEL is multiplied to
determine maximum use concentration (MUC). ThudQvE Factor x PEL.

(2) When positive pressure air-line respiratorsegpeipped with an auxiliary air tank, FOR
ESCAPE, these units may be used in IDLH atmospheres

(3) For those conditions where possible, inwart#tdge caused by negative pressure during
inhalation (always present in demand systems)asceptable, and the high air consumption of
continuous-flow units is not economical, the pressiemand air-line respirator may be the best
choice. It provides a positive pressure durindghbiohalation and exhalation. Consult respirator
manufacturers for more specific information shostidh a system be required.

(4) The MUC as measured on each person is pernifittgdntitative fitting methods are used,
providing they do not exceed the IDLH.

Air-line suits may protect against atmospheres ithigte the skin or that may be
absorbed through the unbroken skin.

Limitations: Air-line respirators provide no prot®n if the air supply fails. Some
contaminants, such as tritium, may penetrate thtenahof an air-line suit and limit
its effectiveness.

Other contaminants, such as fluorine, may reaanataly with the material of an
air-line suit and damage it.

8.3 Combination Air Line Respirators With AuxiliaBC Air Supply

The auxiliary self-contained air supply on thiseygf device allows the wearer to
escape from a dangerous atmosphere. This devibeauxiliary self-contained air
supply is approved for escape and may be usedfor @hen it contains at least a 15
minute auxiliary self-contained air supply.

AIR PURIFYING RESPIRATORS

General Limitations: Air-purifying respirators dotrprotect against oxygen deficient
atmospheres or against skin irritation by, or apson through the skin of, airborne
contaminants.

The maximum contaminant concentration against warchir purifying respirator will
protect is determined by the design efficiency eaplacity of the cartridge, canister, or
filter, and the facepiece-to-face seal on the uf®er. gases and vapors, the maximum
concentration for which the air-purifying elemestiesigned is specified by the
manufacturer or is listed on labels of cartridged eanisters.

Non-powered air purifying respirators will not prdg the maximum design protection

specified unless the facepiece or mouthpiece/nlasepcis carefully fitted to the wearer’s
face to prevent inward leakage. The time periogr evhich protection is provided is
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dependent on canister, cartridge, or filter typaaentrations of contaminant; humidity
levels in the ambient atmosphere; and the wearesjsiratory rate.

The proper type of canister, cartridge, or filtarshbe selected for the particular
atmosphere and conditions. Non-powered air pungfyespirators may cause discomfort
due to a noticeable resistance to inhalation. predlem is minimized in powered
respirators. Respirator facepieces present spa@hlems to individuals required to wear
prescription lenses. These devices do have thensaige of being small, light and simple
in operation.

Use of air purifying respirators in atmospheres edmately dangerous to life and health is
limited to specific devices under specified cormfis.

10.0 VAPOR AND GAS-REMOVING RESPIRATORS

Limitations: No protection is provided againsttparate contaminants. A rise in canister
or cartridge temperature indicates that a gas powiis being removed from the inspired
air.

An uncomfortably high temperature indicates a lnghcentration of gas or vapor and
requires an immediate return to fresh air.

Use should be avoided in atmospheres where thamamant(s) lack sufficient warning
properties (that is: odor, taste, or irritatioraatoncentration in air at or above the
permissible exposure limit.) (Vapor and gas-remgviespirators are not approved for
contaminants that lack adequate warning properties.

Not for use in atmospheres immediately dangeroligetor health unless the device is a
powered-type respirator with escape provisions.

1. Full Facepiece Respirator
Provides protection against eye irritation in aiddito respiratory protection.
2.  Quarter-Mask and Half-Mask Facepiece Respirator

A fabric covering (facelet) available from some mfacturers shall not be used
unless approved for use with respirator.

3.  Mouthpiece Respirator

Shall be used only for escape applications. Mbugathing prevents detection of
contaminant odor. Nose clamp must be securelfaiceto prevent nasal breathing.

A small lightweight device that can be donned Kiyic
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11.0 PARTICULATE-REMOVING RESPIRATORS

Limitations: Protection against non-volatile pelds only. No protection against gases
and vapors.

Not for use in atmospheres immediately dangeroligetor health unless the device is a
powered-type respirator with escape provisions.

1. Full Facepiece Respirator
Provides protection against eye irritation in aiddito respiratory protection.
2.  Quarter-Mask and Half-Mask Facepiece Respirator

A fabric covering (facelet) available from some mfacturers shall not be used
unless approved for use with respirator.

3. Mouthpiece Respirator

Shall be used only for escape applications. Mbugathing prevents detection of
contaminant odor. Nose clamp must be securelfaiceto prevent nasal breathing.

A small lightweight device that can be donned Kiyic

12.0 POWERED AIR-PURIFYING RESPIRATORS

Powered air-purifying respirators protect partitedsand/or gases and vapors. The great
advantage of the powered air-purifying respirasathat it usually supplies air at a positive
pressure so that any leakage is outward from ttepface. It may be used with a helmet,
hood or facepiece. Air can be supplied by a usaunted, battery-powered back pack
purifier, or by a stationary pumper through up fof@et of low pressure hose. It has good
applicability to abrasive blasting, grinding pegtecspraying and operations using
asbestos.

12.1 Maximum Use Concentration (MUC)

Generally, powered air-purifying units can be uspdo 100 times the PEL for dusts,
mists, and fumes, when used with filters that aq@raved for materials with PELs
NOT LESS than 0.05 mg/for 2 mppcf and nuisance dusts. Such respiratorde
used up to 3000 times the PEL when used with Higtiency filters. For use in
chemical vapor or gaseous atmospheres, the MUhdsp the chemical cartridge
or canister used. In all cases check the manuttdispecifications and the
NIOSH/MSHA approval for the particular configuratiased. The units are
expensive and complex to maintain. Consideratimukl be first given to standard
air-purifying units, supplied air devices and SCBA.
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13.0 SUPPLIED AIR SUITS

Where complete isolation from the work environmisrequired to protect employees,
supplied air suits should be considered. Suchitond might include use of confirmed or
suspected carcinogens, an extreme absorption hazardextremely hot environment
where keeping the employee cool is required. Tiis are bulky and limit movement. At
the present time no NIOSH/MSHA schedule existstgplied air suit approval.

14.0 SELF-CONTAINED BREATHING APPARATUS

14.1 Introduction

Self-contained breathing apparatus (SCBA) can pewespiratory protection in
oxygen deficient environments and in situations ietieégh or unknown
concentrations of toxic gases, vapor or particglare present. The SCBA can
protect in emergency situations. When using thBAGhe wearer is independent of
the surrounding atmosphere because he/she is imgatithin a system admitting no
outside air. All SCBA use a full facepiece coneécto a wearer-carried source of air
or oxygen. Closed circuit (re-breathing) devicls® @ontain a carbon dioxide
absorbing material.

SCBA are divided into three basic types:

1. Demand or pressure demand, open circuit syssepdied by cylinder-stored
compressed air or oxygen.

2.  Self-generating closed circuit devices.
3. Liquid or compressed oxygen, closed (re-breghievices.

14.2 Maximum Use Concentrations

While all SCBA may be used in oxygen deficient eanments, only units operating
with positive pressure always maintained insidenagk provide complete protection
in atmospheres immediately dangerous to life olth€lDLH). Demand mode units
provide no more protection against toxic substatitas most air-purifying devices.
Factors for determining maximum use concentrateoedisted below:

Maximum use concentration (MUC) equals the PEL ipldtd by the factor given in
the table. MUC = PEL x MUC Factor.
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MUC*  USEINIDLH  USE IN OXYGEN DEFICIENT

SCBA TYPE FACTOR ENVIRONMENTS ENVIRONMENTS

Any positive pressure type
open or closed. 10,000+ Yes Yes

Demand, open or closed circuit,
supplied with quarter or half-
mask facepiece. 10 No Yes

Demand, open or closed circuit,
supplied with full facepiece or
mouthpiece/nose clamp. 100 No (1) Yes (1)

(1) May be used in IDLH atmospheres for mine ressmek mine recovery operations only.

*Higher MUC'’s permitted if quantitatively fit.

14.3 Training

Self-contained breathing apparatus, while providiveggreatest protection to the
wearer, are by far the most complex respiratotssatoday. Training in respirator
use is essential.

14.4 General Considerations And Limitations

1.

All SCBA may be used in oxygen deficient enmireents. It is generally
required that only positive pressure units be usédLH environments.
Demand devices have protective factors no grelader air purifying devices
with the same facepiece.

Where long term (greater than 30 minutes) opamnatmust be undertaken,
closed circuit breathing units must be used; hesatgare should be taken to fit
the facepiece properly. POSITIVE PRESSURE SCBA PRE A HIGHER
DEGREE OF PROTECTION THAN DEMAND OR CLOSED CIRCUIT
EQUIPMENT AND ARE GENERALLY PREFERABLE.

Under emergency conditions, a SCBA may be tmeescape and rescue.
Open circuit demand or pressure-demand uresgded for routine operations,
fire fighting and industrial emergencies, can pdavup to 30 minutes of

breathing time, less under extreme exertion. @as€uit devices can provide
up to 4 hours of breathing time.
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10.

11.

SCBA with less than a 15 minute air supply rhayused for emergency escape
only.

All SCBA equipment must have a functioning “@@ning service indicator” or
warning device that shows or alarms when only 28 25 service time
remains.

A facepiece whose exhalation valve is desigoedemand operation cannot be
used with a pressure-demand regulator, sinceair \ill continuously and
quickly exhaust the air supply.

SCBA are approved as systems. The interchahgarts from one
manufacturer’s unit to another’s will void the appal except that the
interchanging of different manufacturer’s cylindensh the same pressure
rating is acceptable for fire-fighting operatioRESPIRATOR APPROVALS
WILL HOWEVER BE VOIDED WHEN CYLINDERS ARE EXCHANGED

Oxygen must not be used to fill SCBA tanks sslthe entire respirator is
specifically designed for oxygen use. Violent @gobns can occur if pure
oxygen comes in contact with dirt and grease. riearrly all open circuit
applications, air will be an adequate source fepiation. OXYGEN SHALL
NEVER BE PUT INTO A CYLINDER WHICH PREVIOUSLY CONTINED
AIR. If oxygen is used in respiratory protectioevetes specifically designed
for its use, the oxygen must meet the requiremaintse United States
Pharmacopoeia for medical or breathing oxygen.

When using SCBA equipment, the use of a bugdiem is required when
working in IDLH environments.

Where contaminants pose a hazard throughadlsarption, precautions must be
taken to cover all exposed skin surfaces with imgable clothing.

Always follow manufacturer’s instructions 8€BA use and cylinder charging.

14.5 SCBA Selection

Equipment selection will be based on the conditimingse. The following are
considerations:

1.

2.

Does the atmosphere have the potential for b&hgl?
Is the atmosphere oxygen deficient?
What type of emergency conditions can be expécte

What are the economics?
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14.6 Cylinder Charging

Plants using SCBA equipment on a regular basisldlsai up a charging station.
Where units are used for emergency situations| thstibutors can arrange for
charging. WHEN A PLANT DOES NOT HAVE A METHOD FORYLINDER
CHARGING, ENOUGH SPARE CYLINDERS SHOULD BE AVAILABE TO
DEAL WITH EMERGENCY SITUATIONS.

Manufacturers’ procedures must be carefully folldw€YLINDERS MUST NOT
BE REFILLED.

14.7 Cascade Refilling System

A cascading system for cylinder refilling as piedy is the easiest method for plant
use. Itis based on the equalization of pressetwden large cylinder supply tanks
and the SCBA tank.

Generally, two or more supply tanks of respirahlaliy are connected in series
(cascaded) through tee block fittings and pigtaflamanifold outlet is connected to
the last cylinder complete with high pressure gaulydive foot high pressure hose
with an air (or oxygen) fitting is used to conndet SCBA tank to the manifold.

14.8 Instructions For Use Of Cascade Refilling &yst

1. Check the pressure in the apparatus cylindeblsgrving the pressure gauge on
the cylinder valve. If the valve has no gauge,pgtessure may be determined
by opening the valve slowly and observing the pressn the outlet connection
gauge. Close the cylinder valve.
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2. Open and close each valve in the supply cytibdek to find the cylinder with
the lowest pressure. If the pressure in this dgiris not greater than that in the
cylinder to be recharged, locate the supply cylinigh a pressure higher than
that of the apparatus cylinder but lower than thafse other supply cylinders.

3. Slowly open the valve on the apparatus cylinddren, slowly open the valve
on the supply cylinder with the lowest pressurdetermined in Step 2.
Observe the outlet connection gauge. When thespre®f that gauge stops
dropping, the pressure in the two cylinders haweabred. Close the supply
cylinder valve. If the desired pressure in theaapfus cylinder has not been
reached, repeat the procedure using the cylindértive next highest pressure.

4. If the last supply cylinder does not fully rache the apparatus cylinder, replace
the supply cylinder having the lowest pressure withll cylinder and repeat
Steps 2 and 3. Once the apparatus cylinder isdoke all valves in the system
and disconnect the apparatus cylinder.

14.9 Compressor Charging (In Plant)

14.10

14.11

14.12

Breathing air used to fill SCBA cylinders must m#wet requirements of ANSI
Z86.1989. Any compressor designed to meet thegereganents may be used. The
SCBA manufacturer can assist you in setting upaagthg system.

Charging By Manufacturer

Empty cylinders can be recharged at the nearesiditor of the SCBA in use at
your location. Itis recommended that an adeqoateber of spare cylinders be kept
on hand.

Purchasing

Contact the local distributors of the manufacturéBsy NIOSH/MSHA approved
equipment only.

Air Quality Reguirements

The compressed air supplied to the facepiece, bobelmet must meet the
requirements of the Compressed Gas Associationifgjagion G7.1 (ANSI
Z86.1989) for Type 1, Class D Gaseous Air. Thgunees that carbon monoxide
levels not exceed 5 mgAnOXYGEN SHALL NEVER BE USED IN AIR-LINE
SYSTEMS.

With internally lubricated piston-type compressagerheating may produce carbon
monoxide. Periodic testing for carbon monoxidedasded, continuous monitoring is
more desirable.
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14.13

14.14

When plant compressed air is used for breathinganap and carbon filter must be
installed to remove oil, water, scale odor andetastpressure reducing valve must be
installed to reduce air pressure to respiratorirequents; and an automatic control
must be provided to either sound an alarm or shutdbe compressor in case of
overheating.

Compressed Gas Cylinders

Compressed gas cylinders may be used in the abséacempressor or where it is
not feasible to use a plant compressor. The gualithis air must meet the
requirements discussed above. A suitable reguatst be used to reduce air
pressure to the respiratory specifications. Gélyerghen a tank of compressed air is
employed, constant slow type respirators shouldraised due to the limited
guantity of air available. Cylinders will be mack&reathing Air.”

Air Flow Requirements

The air supply must meet the following requirensent

TYPE OF RESPIRATOR AIR FLOW (CFM)
MIN MAX
Continuous flow - full or half facepiece 4 15
Continuous flow - hood or helmet 6 15
Demand flow - full or half facepiece 4 15
Pressure demand - full or half facepiece 4 15
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15.0 MECHANICAL RESPIRATORY FILTER SELECTION TABLE

FOR PROTECTION AGAINST UNIT TYPE MUC FACTOR* (1) PROTECTS EYES (2)
Silica, coal dust, textile fibers, cotton Disposabust respirator. 10 No

dust and nuisance dusts.

Dusts and mists with PEL’s NOT less than Quarteskma/single; 10 No

0.05 mg/m or 2 mppcf (3) and nuisance dusts. Special diggesmits.

Dusts and mists with PEL’'s NOT less than Half magtk twin filters 10 No

0.05 mg/m or 2 mppcf, asbestos-containing plus a high efficy

dusts and mists and nuisance dusts. filter casridg

Dusts, fumes and mists with PEL'’s less Half magkwiin high efficiency 10 No

than 0.05 mg/rhand radionuclides. filter cartridge.

Dusts, fumes and mists with PEL'’s less Full facepiwith twin high 100 Yes

than 0.05 mg/rhand radionuclides. efficiency filter cartridge.

Dusts and mists with PEL’'s NOT less than Full faeep with twin filters. 100 Yes

0.05 mg/m or 2 mppcf, asbestos-containing

dusts and mists and nuisance dusts.

Dusts, fumes and mists with PEL’s NOT less than | fackpiece with twin cartridges. 100 Yes

0.05 mg/m OR 2 mppcf and nuisance dusts.

Dusts, fumes and mists with PEL’s less Full facepiwith single high 100 Yes

than 0.05 mg/rhand radionuclides. efficiency filter cartridge.

Dusts, fumes and mists with PEL’s NOT less than &ed air-purifying unit. 3000 Yes (full facepiece)
0.05 mg/m OR 2 mppcf and nuisance dusts. No (half mask)
Dusts, fumes and mists with PEL’s less Powereg@uaiifying unit with 3000 Yes (full facepiece)

than 0.05 mg/rhand radionuclides.

high efficiency filter.

No (half mask)

(1) Factor by which the PEL is multiplied to deté@mexmaximum use concentration (MUC).
Thus: MUC = Factor x PEL. If a standard or mactdirer specified a lower concentration, that nunalverrides the MUC.

(2) Eye protection against irritant dusts.

(3) Milligrams per cubic meter or million particlegr cubic foot.

*MUC Factors given are for qualitative respiratittirig. Higher MUC’s may be used if respirators #itted quantitatively.

IF ANY DOUBT EXISTS IN RESPIRATOR SELECTION OR USEONTACT THE SAFETY OFFICER BEFORE USE OF RESPIRARI®IS INITIATED.
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16.0 COLOR CODE FOR CARTRIDGES AND GAS MASK CANISRE (ANSI K13.1-1973)

ATMOSPHERIC CONTAMINANTS

TO BE PROTECTED AGAINST COLOR ASSIGNED
Acid gases White
Organic vapor Black
Ammonia gas Green
Carbon monoxide gas Blue

Acid gases and organic vapors Yellow
Acid gases, ammonia and organic vapors Brown
Acid gases, ammonia, carbon monoxide and orgamiorga Red
Other vapors and gases not listed above Olive
Radioactive materials (except tritium and nobleegas Purple
Dusts, fumes and mists (other than radioactive naddg Orange
NOTES:

1. A purple stripe shall be used to identify radibge material in combination with any vapor or gas
2. An orange stripe shall be used to identify dustmes and mists in combination with any vapogas.

3. Where labels only are colored to conform witis table, the canister or cartridge body shall tzsy @r
a metal canister or cartridge body may be leftsmatural color.

4. The user shall refer to the wording of the labealetermine the type and degree of protection the
canister or cartridge will afford.
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17.0 CARTRIDGE SELECTION GUIDE

Organic Vapors

Organic Vapors and
Dusts and Mists

Organic Vapors and
Dusts, Fumes and Mists

Organic Vapors and
Paint, Lacguer, and
Enamel Mesis

Pesticides
Chloring

Chiorine and
Dusts and Misis

Sultur Dioxide

Sulfur Dioxide and
Dusts and Mists

Ammaonia and
Methyiaming

Ammania. Methylamine,
and Dust and Mists

(rganic Vapors, Chloring,

Hydregen Chioride, and
Sultur Dipride

Organic Vapors, Chloring,

Hydrogen Chloride, and
Sulfur Dicxide, and
Dusts and Mists

Mercury Vapars®

Mercury Vapors and
Dusts and Mists®

Mercury Vapars and
Dusts, Fumes and Mists™

Perlins
@
4 Caindgs

—
O)—0_ O=
()
0 e

LI Paiar I..u.-ml
O) LY @'illr Camrsige

=
. 0@

*41 the ime of this manual's printing, mercury respiratoss have not
been approved by HIOSH but they may be considered “accepled’

equipment by "0SHA"_
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protect employees against eye irritations and
excessive exposure 1o a material through skin
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17.1 Guide To Selection And Use

GUIDE TO SELECTION AND USE
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18.0 RESPIRATOR TYPES

10.

11.

12.

13.

14.

15.

Disposable dust respirator

Quarter mask dust respirator

Half-mask with twin cartridges

Full facepiece with twin cartridges

Full facepiece with high-efficiency canister

Industrial gas mask

Supersize gas mask

Chin-type gas mask

Multi-contaminant gas mask with canister extiansndicator

Half-mask airline respirator

Pressure demand full facepiece airline regpira

Powered air-purifying respirator with half-rkas
Powered air-purifying respirator with weldemask

Simple flexible plastic fall suit

Complex full suit for protection in demandicmnditions
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19.0 RESPIRATOR FIT TESTING

19.1 Fit Testing

Respirator users, both supervisors and workerst baugroperly instructed by a
competent person in selection, use and maintenah@ning must give persons a
chance to handle the respirator, have it fittegerly, test its facepiece-to-face seal,
wear it in normal air for a long familiarity periahd finally wear it in a test
atmosphere. Every employee required to wear are@spmust be fit tested and
trained.

1. Each wearer must be shown and have practicevintd wear the respirator,
how to adjust it and how to determine if it fitoperly. Respirators must not be
worn if there is not a good face seal becausegobath of beard, side burns,
skull cap projections, temple pieces on glasses, &lso, denture wearers may
not be able to achieve a good facepiece seal.p&hedic checks evaluate the
worker’s diligence in following these instruction¥he wearer must check the
facepiece fit in accordance with the manufacturiiting instructions each time
he puts it on.

2. Respirators are difficult to fit for persons wiag corrective glasses, since the
temple bars extending through the sealing edgefulf Bacepiece prevent a
proper seal. Do not permit the wearing of conlaxases with the respirator in
contaminated atmospheres. As a temporary meagasses with short or no
temple bars may be taped to the head. Specia tipfell facepieces have
mountings for corrective lenses within the facepjdaut the facepiece and
lenses must be fitted by qualified individuals $s@re good vision, comfort and
a gas-tight seal.

3. If corrective spectacles or goggles are requitesly must not affect the fit of
the facepiece. Proper selection of equipmentmiitiimize or avoid the
problem.

19.2 Test 1 — Negative Pressure Test

The wearer can perform this test alone in the figdadtonsists of merely closing off
the inlets of the canister, cartridge(s) or filgdpy covering with the palm(s) or
replacing the seals over the canister or cartridiges or by squeezing breathing
tubes so that air cannot pass; inhaling genthyhedacepiece collapses slightly; and
holding the breath for ten seconds. If the facapiemains slightly collapsed and no
inward leakage is detected, the respirator is golylizght enough. This test, of
course, can only be used on respirators with fditting facepieces.

Although this test is simple, it has several maj@wbacks, primarily that the wearer
must handle the respirator after it has suppodeeiy positioned on the face.
Handling can modify the facepiece-to-face seal.eWthe respirator is to be used in
a relatively toxic atmosphere, this test should/drd used as a very gross
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determination of fit. The wearer should use th& just before entering any toxic
atmosphere.

19.3 Test 2 — Positive Pressure Test

19.4

This test is very much like the negative pressesg it has the same advantages and
limitations. It is conducted by closing off thehadation valve and exhaling gently
into the facepiece. The fit is considered satisfigcif slight positive pressure can be
built up inside the facepiece without any evideateutward leakage. For some
respirators, this method requires the wearer tmuenthe exhalation valve cover and
then carefully replace it after the test, often@endifficult task which can disturb the
respirator fit even more than does the negativesure test. If removing and
replacing the valve cover is required, this tesiudth be used sparingly. For
respirators whose valve covers have a single godilthat can be covered by the
palm or finger, this test is easy. It should bdgened just before entering any
hazardous atmosphere.

Test 3 — Isoamyl Acetate Vapor (Banana QigtTe

The chemical isoamyl acetate has a pleasant, etedibgtable odor, so it is used
widely in checking respirator fit.

This test gives the user the required opportunitwear the respirator in a test
atmosphere. Generally, it consists of creatingtamsphere containing banana oil
around the wearer of an atmosphere-supplying guwifying respirator with an
organic vapor removing cartridge(s) or canistér. THE HAZARD IS
PARTICULATE MATTER OR A NON-ORGANIC VAPOR OR GAS,HE
ORGANIC VAPOR CARTRIDGE(S) OR CANISTER MUST BE RERCED WITH
A PARTICULATE FILTER(S) OR PROPER CARTRIDGE(S) ORANISTER
AFTER THIS TEST. Thus, this test can be used fyrfacepiece that has the
capability of accepting chemical cartridges andipalate filters. It must be
emphasized however, that the correct cartridgdastaror filter be placed on the
facepiece before the wearer enters the specifa are

The simplest use of the isoamyl acetate testsatiorate a piece of cotton or cloth
with the liquid and pass it close to the respiraitear the sealing surface, taking care
to avoid skin contact. The second method is toaustencil brush filled with isoamyl
acetate in the same manner as the cotton or cloth.

In general, the isoamyl acetate fitting test stidnd performed as follows:

1. The wearer puts on the respirator in a normailmaain an area where he/she
cannot smell banana oil and thus not be influerycénd® odor while performing
the fitting test. If it is an air-purifying devicé must be equipped with a
cartridge(s) or canister specifically designeddatection against organic
vapors.
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2. The saturated cloth or stencil brush is paskesk o the respirator sealing
surfaces.

3. If the wearer smells banana oil, he readjustigdbepiece and/or adjusts the
head straps without unduly tightening them.

4. The wearer repeats step 2. If banana oil ism&tled, there is assumed to be a
satisfactory seal. If the wearer smells the vapgorattempt should be made to
find the leakage point. If the leak cannot be tedaanother respirator of the
same type and brand should be tried. If this leaksther brand of respirator
with a face piece of the same type but slightlyedént shape or size should be
tried.

5.  After a fit is obtained, if the respirator is ain-purifying device, it must be
equipped with the correct filter(s), cartridge(s)anister for the anticipated
hazard.

During the test, the subject should make moventeatsapproximate a normal
working situation. These may include, but not isseeily be limited to, the
following:

1. Normal breathing.

2. Deep breathing like during a heavy exertiongeeriThis should not be done
long enough to cause hyperventilation.

3.  Slowly performing side-to-side and up-and-dowadhmovements. These
movements should be exaggerated, but should appateithose that take place
on the job.

4. Talking. This is most easily accomplished lydiag prepared text loudly
enough to be understood by someone standing nearby.

5.  Other exercises may be added depending upaittiaion. For example, if
wearers are going to spend a significant part @f time bent over at some
task, it may be desirable to include an exercigg@pmating this bending.

If the test is used in training workers and sefggrthe respirators that fit best, they
should perform the complete set of exercises. Hewehe number exercises may be
reduced when the test is used as a quick fieldkchefore routine entry into a
contaminated atmosphere.

The major drawback of the isoamyl acetate testasthe odor threshold varies
widely among individuals (most people can smellaein one and ten ppm of this
chemical). Furthermore, the sense of smell wilgfze at one to ten ppm during the
test so that the wearer can detect only high vapocentrations.
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Another disadvantage is that isoamyl acetate smldbsant, even in high
concentrations. Therefore, a wearer may say ligatespirator fits although it has a
large leak. This is usually because he/she likesomfort of the particular respirator
or is following the lead of someone else in sefegcthe same respirator. Conversely,
a wearer may claim that a particular respiratokdatit is uncomfortable, etc.
Therefore, unless the worker is highly motivateaand wearing respirators, the
results of this test must sometimes be suspect.

19.5 Test 4 — Irritant Smoke Test

This test is similar to the isoamyl acetate testancept. It usually involves exposing
the respirator wearer to an irritating aerosol piatl by commercially available
stannic chloride titanium tetrachloride smoke tubesnally used to check the
quality of ventilation systems. (Note: Other tymd smoke tubes such as acetic acid
are available, but should not be used for respifégtong. Check with the
manufacturer that stannic chloride or titaniumaeiioride tubes are being supplied.)
When the tube ends are broken and air is passedigihiit, the material inside reacts
with the moisture in the air to produce a densghliyiirritating smoke, consisting of
hydrochloric acid absorbed in small solid particlés a qualitative means of
determining respirator fit, this test has a didtedvantage in that the wearer usually
reacts involuntarily to leakage by coughing or simag The likelihood of this giving
a false indication of proper fit is reduced. Oa tither hand, the aerosol is very
irritating and must be used carefully to avoid igjuAlso it is advisable to have
exhaust ventilation behind the subject to proteetgerson doing the testing.

This test can be used for both air-purifying andagphere-supplying respirators, but
air-purifying respirators must have a high-effiagtilter(s). After the test, it may be
necessary to replace the high-efficiency filteg(s)the air-purifying respirator with
another type of air-purifying elements(s) dependipgn the hazard to which the
respirator wearer is to be exposed. This tesbeamsed for worker training or
respirator selection.

The irritant smoke test must be performed with pragafeguards because the aerosol
is highly irritating. The suggested proceduresigalows:

1. The wearer puts on the respirator normallyngkiare not to tighten the
headstrap uncomfortably, and stands with his/hek bma source of exhaust
ventilation.

2. The tester tells the wearer to close his/hes,eseen if wearing a full facepiece
respirator, and to keep them closed until toldgerothem.

3. The tester lightly puffs smoke over the respiaholding the smoke tube at

least two feet from it. At this time, the testapald keep the amount of smoke
minimal and pause between puffs.
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4. If the wearer detects no leakage, the testerintagase the smoke density and
move the smoke tube progressively closer to thgestlstill remaining alert to
any reactions.

5.  When the smoke tube has been brought to withoitasix inches of the
respirator with no leakage detected, the tester steay to direct smoke
specifically at potential sources of leakage, adbothe sealing surfaces and
exhalation valve, while the subject’s head is.still

6. At this point, if no leakage has been detedteelwearer may cautiously begin
the head movements mentioned in the isoamyl acetstte The tester should
remain especially alert and be prepared to stogymiag smoke immediately.

7. If leakage is detected at any time, the testeulsl stop the smoke and let the
wearer readjust the facepiece or headstrap tendiba.tester should then start
the test at step 2.

This test is not as time consuming as it soundso,Aecause of its greater sensitivity
and lesser reliance on subjective response, drisidered more reliable than the
isoamyl acetate test. If the wearer’s eyes areedd@nd the smoke is increased
gradually, there is little danger of discomfort.

19.6 Test 5 — Bitrex™ Vapor Test

This test is also similar to the isoamyl acetat iartant smoke tests. It usually
involves exposing the respirator wearer to an adi@mtaining denatonium
benzoate, which when inhaled leaves a very bigistetin the mouth. This chemical
is often used to prevent children from ingestinghaowercial products. An areosolizer
is used to vaporize the liquid solution inside adhavorn by the wearer. If there is
any leakage of the respirator the wearer will imiagdy detect the bitter taste.
However since some individuals are not sensitili¢oBitrex™ solution, a
sensitivity check must be done first without thepieator being worn

This test can be used for any facepiece that leasapability of accepting chemical
cartridges and particulate filters. It must be bagized however, that the correct

cartridge, canister or filter be placed on the féeee before the wearer enters the
specific area.

In general, the Bitrex™ vapor fit test should leefprmed as follows:

1. The wearer puts on the respirator normallyngkiare not to tighten the
headstrap uncomfortably, and stands or sits asedesi

2. The tester then places the hood and collar ddgewer the wearer’s head.

3. The tester lightly sprays the vapor inside thed) up to five sprays per exercise
or until the wearer detects the vapor.
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During the test, the subject should make moventbatsapproximate a normal
working situation. These may include, but not isseeily be limited to, the
following:

1. Normal breathing.

2. Deep breathing like during a heavy exertionqeeriThis should not be done
long enough to cause hyperventilation.

3.  Slowly performing side-to-side and up-and-dowadhmovements. These
movements should be exaggerated, but should appateithose that take place
on the job.

4. Talking. This is most easily accomplished lydiag prepared text loudly
enough to be understood by someone standing nearby.

5.  Other exercises may be added depending upaittiaion. For example, if
wearers are going to spend a significant part @f time bent over at some
task, it may be desirable to include an exercigg@pmating this bending.

If the test is used in training workers and sefggthe respirators that fit best, they
should perform the complete set of exercises. Hewehe number exercises may be
reduced when the test is used as a quick fieldkchefore routine entry into a
contaminated atmosphere.

20.0 INSPECTION
20.1 Introduction

Respirator maintenance must be an integral paheobverall respirator program.
Wearing a poorly maintained or malfunctioning regfar is, in one sense, more
dangerous than not wearing a respirator at all.rké&fs wearing defective devices
think they are protected when, in reality, theymme Emergency escape and rescue
devices are particularly vulnerable to poor maiatere as they generally are used
infrequently, and then in the most hazardous amdaaeling conditions during
emergency escape or rescue.

The OSHA standard strongly emphasizes the impcgtahan adequate maintenance
program. All programs are required to includecast:

1. Inspection for defects (including a leak check).
2.  Cleaning and disinfecting.

3. Repair as required.
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4.  Proper and sanitary storage of equipment.

A proper maintenance program will ensure that tbeker’s respirator remains as
effective as when it was new.

20.2 Inspection For Defects

The most important part of a respirator maintengmogram is continual inspection
of the devices. If properly performed, inspectianis identify damaged or
malfunctioning respirators before they can be usdte OSHA standard outlines two
types of inspections.

1.  While the respirator is in use.

2. While it is being cleaned.

In plants where the workers maintain their own magprs, the two types of
inspections become essentially one.

20.3 Frequency of Inspection

The OSHA requires that “all respirators be insp@dtefore and after each use,” and
that those not used routinely, i.e., emergencymsead rescue devices, “shall be
inspected after each use and at least monthl@bviously, emergency escape and
rescue devices do not require inspection before Reeords of inspection should be
kept.

20.4 Inspection Procedures

The OSHA standard states that the respirator itigmeshall include checking of:
1. Tightness of the connections.

2. Facepiece.

3. Valves.

4. Connecting tubes.

5.  Canisters, filters or cartridges.

In addition, the standard also states that thelasmuand warning devices on SCBA
shall be checked for proper function.
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20.5 Field Inspection of Air-Purifying Respirators

Routinely used air-purifying respirators shouldchecked as follows before and after
each use:

1. Examine the facepiece for:

a Excessive dirt;

b.  Cracks, tears, holes or physical distortionhalpe from improper storage;

c. Inflexibility of rubber facepiece (stretch andded to restore flexibility;

d Cracked or badly scratched lenses in full famegs;

e Incorrectly mounted full facepiece lenses, okbn or missing mounting
clips;

f.  Cracked or broken air-purifying element holdgrtadly worn threads or
missing gaskets(s) if required.

2. Examine the head straps or head harness for:

a Breaks;

b. Loss of elasticity;

c Broken or malfunctioning buckles and attachments

d Excessively worn serrations on head harnesgharhight permit slippage
(full facepiece only).

3. Examine the exhalation valve for the followatdter removing its cover:

a. Foreign material, such as detergent residu¢ pduscles or human hair
under the valve seat;

b.  Cracks, tears or distortion in the valve matgria

c. Improper insertion of the valve body in the faieee;

d. Cracks, breaks or chips in the valve body, paldrly in the sealing

surface;
e. Missing or defective valve cover,
f.  Improper installation of the valve in the valvedy.

4.  Examine the air-purifying element for:

a Incorrect cartridge, canister or filter for theezard,;

b. Incorrect installation, loose connections, nmgsar worn gasket or cross
threading in the holder;

Expired shelf-life date on the cartridge or séam,

Cracks or dents in the outside case of the fitt@rtridge or canister,
indicated by the absence of sealing material, tapleetc., over the inlet.

oo

5. If the device has a corrugated breathing takaimine it for:

a. Broken or missing connectors;
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b.  Missing or loose hose clamps;
c. Deterioration, determined by stretching the tabe looking for cracks.

6. Examine the harness of a front- or back-mougtedmask for:
a. Damage or wear to the canister holder, which pnayent its being held
in place;

b.  Broken harness straps for fastening.

20.6 Atmosphere-Supplying Respirators

For a routinely used atmosphere-supplying devise,the following procedures:

1. If the device is a tight-fitting facepiece, ube procedures outlined under air-
purifying respirators, except those pertainingh® air-purifying elements.

2. If the device is a hood, helmet, blouse or$uit, use the following procedures:

a. Examine the hood, blouse or full suit for ripsl dears, seam integrity,
etc.;

b.  Examine the protective headgear, if requiredgémeral condition with
emphasis on the suspension inside the headgear;

c. Examine the protective face shield, it any,d@cks or breaks or impaired
vision;

d. Make sure the protective screen is intact andrse correctly over the
face shield of abrasive blasting hoods and blouses.

3. Examine the air supply system for:
a. Integrity and good condition of air supply lireesd hoses, including
attachment and end fittings;
b.  Correct operation and condition of all regulatar other air flow
regulators.

20.7 Self-Contained Breathing Apparatus (SCBA)

In addition to the above, for SCBA units also deti@e that:

1. The high pressure cylinder of compressed anxggen is sufficiently charged
for the intended use, preferably fully charged.

2. On closed circuit SCBA, a fresh canister of2G€arbon dioxide) sorbent is
installed.

3. On open circuit SCBA, the cylinder has been aegéd if less than 25% of the
useful service time remains.
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All SCBAs are required to have a warning device thdicates when the 25% level is
reached. However, it is recommended that an openicSCBA be fully charged
before use.

20.8 Non-Routine Use of Air-Purifying or Atmosph&applying Devices

When air-purifying or atmosphere supplying deviaes used non-routinely, all the
above procedures should be followed after each ike.OSHA requires that devices
for emergency use be inspected once a month ahththecord shall be kept of
inspection dates and findings for respirators naémetd for emergency use.”

20.9 Defects Found in Field Inspection

If defects are found during any field inspectiomg remedies are possible. If the
defect is minor, repair and/or adjustment may bderan the spot. If it major, the
device should be removed from service until it banrepaired. (A spare unit should
replace the unit removed from service.) Underinumstances should a device that
is known to be defective remain in the field.

20.10 _Inspection During Cleaning

Because respirator cleaning usually involves soisesdembly, it presents a good
opportunity to examine each respirator thoroughlize procedures outlined above
for a field inspection should be used. Respirasbiauld be inspected after cleaning
operations and reassembly have been accomplished.

The OSHA requires, as part of an inspection progthat all respirators be leak

checked, a determination that the complete asseis\glys tight. Follow field
inspection procedures to examine the freshly cleameassembled respirator.

21.0 CLEANING AND DISINFECTING

The OSHA 1910.134 states “routinely used respisasball be collected, cleaned and
disinfected as frequently as necessary to ensatetbper protection is provided...” and
that emergency use respirators “shall be cleanddismfected after each use.”

When used routinely, respirators should be exchédgéy for cleaning and inspection.
Where respirators are used only occasionally, xicbange period could be weekly or
monthly. Workers maintaining their own respiratsh®uld be thoroughly briefed on
cleaning and disinfecting them. Although workergymot be required to maintain their
own respirators, briefing on the cleaning proceduikencourage their acceptance of a
respirator by providing knowledge of what is a dedisinfected, properly maintained
device. This is particularly important where reafors are not individually assigned.
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Where respirators are individually assigned (atfpado be encouraged), they should be
durably identified to ensure that the worker alwegeives the same device. Identification
markers must not penetrate the facepiece, blockltbe cartridge parts or exhaust valves.

In plants where a relatively small number of resfars are used, or where workers clean
their own respirators, the generally accepted mhoeis washing with detergent and warm
water using a brush, thoroughly rinsing in cleartewand drying in a clean place.
Precautions should be taken to prevent damagerwagh handling during this procedure.

In plants where large numbers of respirators agé usis recommended that a centralized
cleaning and maintenance facility with specialiegdipment and personnel trained in
respirator maintenance be established.

21.1 Respirator Disassembly

The used respirators are collected and depositact@ntral location. They are taken
to an area where the filters, cartridges or carssiee removed and discarded.
Canisters should be damaged to prevent accidentsér If facepieces are equipped
with reusable dust filters, they may be cleaneth witmpressed air in a hood. This
prevents dust from getting into the room and aiifgcthe respirator personnel. If
SCBA are used, tanks are removed and connectediarging station; the rest of the
unit is sent to an area where the SCBA regulatdrlew-air warning devices are
tested. SCBA facepieces are cleaned like airyangfrespirator facepieces.

21.2 Caution — Chemox Canisters

If oxygen-generating canisters are used in clogedit SCBA devices, they must be
disposed of properly. Mine Safety Appliances Qmgests the following procedure
for disposing of its “Chemox” oxygen-generating ister:

Punch holes in the front, back and bottom of threstar. Gently place it in a bucket
of clean water deep enough to cover it by at lgase inches. When bubbling stops,
any residual oxygen will have been dissipated aeccanister is expended. Pour the
water, which is now caustic, down a drain or digpokit by other suitable manner.

Not following this procedure, particularly neglegjito punch holes in the canister,
can cause a violent explosion.

21.3 Cleaning and Sanitizing

The actual cleaning may be done in a variety ofswvdyis recommended that a
commercial dishwasher be used. A standard domastites washer may also be used
if a rack is installed around the agitator to hibld facepieces in fixed positions. If the
facepieces are placed loose in the washer, thataginay damage them. A standard
domestic dishwasher may be used, but it is noepred because it does not immerse
the facepieces. Any good detergent may be uséowkd by a disinfecting rinse or a
combination disinfectant-detergent may be usea@fone step operation. Disinfection
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is not absolutely necessary if the respirator usee by the same person. However,
where individual issue is not practical, disinfeatis strongly recommended. Reliable,
effective disinfectants may be made from readilgilable household solutions,
including:

1. Hypochlorite solution (50 ppm of chlorine) mdukeadding approximately two
milliliters of bleach (such as Clorox) to one litdrwater, or two tablespoons of
bleach per gallon of water. A two-minute immerstbsinfects the respirators.

2. Agueous solution of iodine (50 ppm of iodine)dedy adding approximately
0.8 milliliters of tincture of iodine per liter afater, or one teaspoon of tincture
of iodine per gallon of water. Again, a two-minutamersion is sufficient.

If the respirators are washed by hand, a sepaisitdatting rinse may be provided.
If a washing machine or dishwasher is used, thefdigant must be added to the
rinse cycle; the amount of water in the machingnait time will have to be measured
to determine the correct amount of disinfectant.

To prevent damaging the rubber and plastic in éispirator facepieces, the cleaning
water should not exceed 140°F, but it should ndebe than 120°F, to ensure
adequate cleaning. In addition, if commercial omeéstic dishwashers are used, the
drying cycle should be eliminated, since the terapge reached in these cycles may
damage the respirators.

21.4 Rinsing

When cleaning and disinfecting respirators, theyusthbe rinsed thoroughly in water
(140°F maximum) to remove all traces of detergenitdisinfectant. This is very
important for preventing dermatitis.

21.5 Drying

The respirators may be allowed to dry in room ailaaclean surface. They may also
be hung from a horizontal wire, like drying clothbst care must be taken not to
damage or distort the facepieces. Another methool €quip a standard steel storage
cabinet with an electric heater that has a buittiioulating fan, and to replace the
solid steel shelves with steel mesh.

21.6 Reassembly and Inspection

The clean, dry respirator facepieces should besesalsled and inspected in an area
separate from the disassembly area to avoid consdion. The inspection

procedures have been discussed; special emphasilsl &ie given to inspecting the
respirators for detergent or soap residue lefnlaglequate rinsing. This appears most
often under the seat of the exhalation valve, amdoause valve leakage or sticking.
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The respirator should be thoroughly inspected dindeéects corrected. New or
retested cartridges and canisters should be iedtalhd the completely reassembled
respirator should be tested for leaks.

For SCBA devices, the facepiece should be combm#dthe tested regulator and
the fully charged cylinder, and an operational éheerformed.

22.0 MAINTENANCE AND REPAIR

The OSHA standard states that “replacement or rgpail be done by experienced
persons with parts designed for the respiratorgsies being contrary to OSHA
requirements, substitution of parts from a difféderand or type of respirator invalidates
approval of the device.

Maintenance personnel must be thoroughly traingtey must be aware of the limitations
and never try to replace components or make repagsadjustments beyond the
manufacturer's recommendations, unless they hage $gecially trained by the
manufacturer.

These restrictions apply primarily to maintenantée more complicated devices,
especially closed- and open-circuit SCBA, and nsprecifically, regulator valves and low
pressure warning devices. These devices shouletivned to the manufacturer or to a
trained technician for adjustment or repair.

There should be no problems in repairing and maimg most respirators, particularly the
commonly used air-purifying type.

An important aspect of any maintenance progranavsig enough spare parts on hand.
Only continual surveillance of replacement ratel$ dgtermine what parts and quantities
must be kept in stock. It is desirable to havearding system to indicate spare parts
usage and the inventory on hand.

23.0 RESPIRATOR STORAGE

The OSHA requires that respirators be stored ttept@gainst:

1. Dust
2. Sunlight
3. Heat

4. Extreme Cold

5. Excessive Moisture
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6. Damaging Chemicals
7. Mechanical Damage

Damage and contamination of respirators may takeeqf they are stored on a workbench,
or in a tool cabinet or toolbox, among heavy togtease and dirt.

Freshly cleaned respirators should be placed indesded or reusable plastic bags until
reissue. They should be stored in a clean, ditioe away from direct sunlight. They
should be placed in a single layer with the facep@nd exhalation valve in an undistorted
position to prevent rubber or plastic from takingeamanent distorted “set.”

Air-purifying respirators kept ready for non-rowgior emergency use should be stored in a
cabinet with individual compartments. The storagkinet should be readily accessible,
and all workers should be made aware of its looats is done for fire extinguishers.
Preventing serious injury from the inhalation dbaic substance depends entirely on how
quickly workers can get to the emergency respisator

A chest or wall-mounted case may be purchased fhemespirator manufacturer for
storing SCBA for use in emergencies. Again, ttealmn of SCBA should be well-known
and clearly marked. Unlike fire extinguishers hger they should be located in an area
that will predictably remain uncontaminated. Fhgton a SCBA in a highly contaminated
atmosphere such as might be created by massiaseetd a toxic material may take too
long a time to perform safely in that area. Therefthe first reaction should be to escape
to an uncontaminated area, then put on the SCBAchaghould be located there, and re-
enter the hazardous area for whatever task musbhe Exceptions to this rule may be
encountered, and only a through evaluation of thegss and escape routes will permit a
final decision about the correct storage locatmrtiie SCBA.

Respirators thus should be stored in a plastidiside a rigid container. The OSHA
standard suggests that respirators be in theimatigartons, but this would provide only
minimal protection from mechanical damage.

If the worker is trained adequately, he/she shdehklop a respect for respirators which
will be an automatic incentive to protect them frdamage. Besides providing better
assurance of adequate protection this traininglaaier maintenance costs by decreasing
damage.

24.0 STANDARD OPERATING PROCEDURE FOR DISASSEMBLEARE, CLEANING
AND MAINTENANCE OF RESPIRATORS

1. The following procedures will be followed to ens the proper maintenance of all
respirators. Respirators that are issued on ae@ded or intermittent basis will be
disassembled, cleaned and inspected after eactRespirators permanently
assigned are required to be monthly disassemUdieahed and inspected.
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The departments are responsible to ensure ltbeviimg monthly tasks are
performed.

1. Remove cartridges, canisters or filters andadkets that are not affixed
to seats and discard.

2. Visually inspect facepieces and part; discauttydatems.
3. Remove all elastic headbands.

4. Remove exhalation valve cover and valve.

5.  Remove inhalation valves.

6. Wash, sanitize and rinse facepiece (maximumntateperature 140°F,
optimum range 120°F — 140°F).

(@) Wash first in mild detergent solution.

(b) Rinse in a disinfectant hypochlorite solutigqiNote: Use two
tablespoons Clorox per gallon of water to mix dolu)

(c) Rinse in clean water to remove all traces ¢édgent and
disinfectant.

7. Dry mask in drying cabinet.

8. Hand wipe facepieces, valves, valve seats vathpg] lint-free cloth to
remove any soap or water residue or foreign mdseria

9. Visually inspect all respirator parts for dedeation, distortion, or other
faults. Replace any questionable or obviouslytjapdrts. Replace only
with parts specifically designed for that particulaspirator.

(@) Examine the facepiece for:
Excessive dirt;
Cracks, tears, holes, or distortion from imprcgierage;
Inflexibility (stretch and massage to restosxithility.);
Cracked or badly scratched lenses in full faaegs;
Incorrectly mounted full facepiece lens or broke missing
mounting clips;

6. Cracked or broken air-purifying elements holggrpadly

worn threads, or missing gasket(s) if required.

(b) Examine:

1. Breaks;

2. Loss of elasticity;

3.  Broken, malfunctioning buckles and attachments;

arwnrE
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4.  Excessively worn separations on the head hamlest might
permit slippage. (Full facepieces only.)
(c) Examine the exhalation valve for the followimgmoving the
cover:
1. Foreign materials, such as detergent residé pawscles, or
human hair under the valve seat;
2. Cracks, tears, or distortion in the valve materi
3. Improper insertion of the valve body in the faieee;
4.  Cracks, breaks, or chips in the valve body,@a#rly in the
sealing surface;
5. Missing or defective valve cover;
6. Improper installation of the valve in the valwedy.
(d) If the device has corrugated breathing tubanere it for:

1. Broken or missing connectors;

2.  Missing or loose hose clamps;

3.  Deterioration, determined by stretching the tabé looking
for cracks.

(e) Examine the harness of a front- or back-mougstedmask for:

1. Damage or wear to the canister holder which prayent its
being held securely in place;

2. Broken harness strap or fastening.

10. Reassemble respirator and inspect assembly.
11. Install, as necessary, new filters, cartridgesanisters.
12. Clean and apply fogproof to lens. (Full faeegionly.)
13. Individually seal each respirator in a plabig.
14. Store in a clean, dry, convenient location.
b. Operators are responsible for the care, cleadisgssembly, reassembly and
storage of their respirator. The monthly respiratgpection record will be kept

on file with the unit supervisor or safety officdf.the inspection form is not
received, the respirator will be recalled.

25.0 STANDARD OPERATING PROCEDURE FOR USE OF RESFIRRS DURING
ASBESTOS OPERATIONS

1. Respirator Selection

a. Three respirators have been selected for ussbiestos operators. The type
used will be determined after several consideratltave been examined.
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Exposure levels, work to be done, work conditiond aser comfort are all
factors determining final selection.

b.  The half face or full face powered respiratttetl with a high efficiency filter, a
half face respirator fitted with a high efficiencartridge, or an air-line type,
have all been selected for use during asbestosiqes.

Respirator Surveillance

It is the unit supervisor’s responsibility to skattprotective equipment provided, is
properly used and maintained.

26.0 STANDARD OPERATING PROCEDURE FOR USE OF RESFIRRS IN

CONFINED SPACES

1.

2.

Respirator Selection

a. The atmosphere in a confined space may be inatedgidangerous to life or
health because of toxic air contaminants or lackxyigen. Tests shall be made
prior to entry to determine the hazards.

b.  Air-purifying or air-line respirators may be woif the test shows adequate
oxygen and that air contaminants are below thd iewaediately dangerous to
life and health. While wearing these types of edprs in a confined space,
the atmosphere must be monitored continuously.

c. Ifthe level of contaminant is above the IDLKdE or the oxygen content is
low, those who must enter the space shall wearBASE& a combination air-
line and self-contained breathing respirator thatgs maintains positive
pressure. Entry into an area of unknown conceatratill be considered to be
above IDLH and the unit supervisor or safety offiedl be notified if an
emergency entry is necessary.

Respirator Surveillance

It is the unit supervisor’s responsibility to skattprotective equipment provided, is
properly used and maintained.

Work Surveillance
Constant surveillance by two safety men is requirfécequent or constant monitoring
by the gas free engineer or the unit supervisaatety officer may also be required.

One safety man is to have a SCBA, life line, aritbpbutfitting as determined by the
unit supervisor.
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27.0 STANDARD OPERATING PROCEDURE FOR USE OF RESFIRRS DURING
PAINTING OPERATIONS

1. Respirator Selection

a. On the basis of the worker’s exposure to toxatemals during painting
operations an air-purifying cartridge half-facepiestor fitted with an organic
vapor cartridge and paint spray/mist prefilter, basn selected In the case of a
paint booth an air-line respirator will be used.

b.  This selection provides protection against:

1. Mists of paint, lacquers and enamels.
2. 1,000 ppm organic vapors.
3. Any combination of the two.

c. During painting operations involving polyuretegpaints, containing isocyanates,

supplied air respirators will be used instead cadridge respirator.

2. Respirator Surveillance
It is the supervisor’s responsibility to see thattective equipment provided, is

properly used and maintained.

28.0 STANDARD OPERATING PROCEDURE FOR USE OF RESFIRRS DURING
WELDING OPERATIONS

1. Respirator Selection

a. On the basis of the worker’s exposure to a tyagktoxic materials during
welding operations an air-purifying cartridge reapor with a half-face has
been selected.

b.  This selection enables the user to fit the ragmi with the proper cartridge for
the work performed and will provide for a proteati@actor of 10 times the TLV
for the given hazard. This selection protectsuser during routine operations.
Whenever exotic materials, beryllium, cadmium,rd&ss steel, etc., are
involved additional measures are required.

2.  Respirator Surveillance
It is the unit supervisor’s responsibility to skattprotective equipment provided, is

properly used and maintained.

29.0 STANDARD OPERATING PROCEDURE FOR USE OF RESFIRRS IN IDLH
ATMOSPHERES

1. Respirator Selection
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a. For an atmosphere that through analytical tgs$tas been determined to be
immediately dangerous to life and health (IDLHEcembination air-line and
self-contained breathing respirator that alwaysnta@ms positive pressure has
been selected.

b. If the atmosphere is a confined space or ifthek involves emergency
operations, the appropriate SOP shall be refeaed t

2. Respirator Surveillance

It is the unit supervisor’s responsibility to skattprotective equipment provided, is
properly used and maintained.

3. Work Surveillance
Constant surveillance by two safety men is requirfécequent or constant monitoring

by the gas free engineer or the unit supervisaatety officer may also be required.

30.0 STANDARD OPERATING PROCEDURE FOR USE OF RESFIRRS DURING
OPERATIONS INVOLVING ORGANIC SOLVENTS

1. Respirator Selection

a. For respiratory protection against selectedrocgeapors an air-purifying
cartridge respirator with either a half or full &mece will be worn.

b. Fitted to the respirator will be an organic vapartridge and a dust/mist
prefilter when necessitated by operations.

c.  This selection will provide protection in atmbgpes of 1,000 ppm organic
vapors and dust/mist having a time-weighted avenagéess than 0.05
milligram per cubic meter or two million particlpsr cubic foot.

2. Respirator Surveillance
It is the supervisor’s responsibility to see thattective equipment provided, is

properly used and maintained.

31.0 STANDARD OPERATING PROCEDURE FOR USE OF RESFIRRS DURING
OPERATIONS INVOLVING NUISANCE DUST

1. Respirator Selection

a. For respiratory protection against nuisance anstir-purifying disposable
respirator or a cartridge respirator will be worn.

b.  This selection will provide protection againsstihaving a time-weighted
average not less than 0.05 milligram per cubic mete
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2.  Respirator Surveillance
It is the supervisor’s responsibility to see thattective equipment provided, is

properly used and maintained.

32.0 STANDARD OPERATING PROCEDURE FOR USE OF RESFIRRS DURING
OPERATIONS INVOLVING CHLORINE GAS

1. Respirator Selection

a. Exposure to chlorine gas is on an intermittesi$for repair and emergency
operations. Concentrations will vary with eacluaiion, therefore SCBA
respirators have been selected.

b. Entry into an area of unknown concentration iélconsidered to be above
IDLH, and the unit supervisor or safety officer Mdé notified if an emergency
entry is necessary.

2.  Respirator Surveillance
It is the unit supervisor’s responsibility to skattprotective equipment provided, is

properly used and maintained.

33.0 PROCEDURES IN EMERGENCY SITUATIONS

33.1 Performance

Now that we have knowledge of why we must use tlkathing apparatus, how it
operates, its’ care, maintenance some of it's’titimons and capabilities, we must have
some idea of what to do in emergency situationg&tiee breathing apparatus is worn
or when an unusual circumstance takes place. ythwadoo late to try to find a solution
to a problem when life is at stake, especially wh@&ould have been worked out prior
to the emergency situation. We must have somedtledat to do when it happens.

33.2 Entry
Entry is very important because you are leavingfa, slean atmosphere, and entering
a hazardous atmosphere. You, your breathing ajysamnd facepiece seal must be

ready.

1. Remain calm and do not panic as this puts ymudrstate of incapability, both
mentally and physically. An emotional state wiltrease your breathing rate.

2. Work with a partner, check each other out, stggther and communicate.
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3.  Stay low upon entry, especially where heatyslved as it is cooler close to
ground level. Also this aids in visibility when ske is present. If you cannot
see where you are going, feel ahead of you foretisbns or holes.

4. Use radio sets in large buildings, basementisrser wherever else the
situation warrants their use.

5. Use lights to penetrate smoke and darkness.
33.3 Life Line

The life line is very seldom used, but we still slatbknow the proper procedures and
usage.

The line must be used in any area that is or aggeare highly hazardous from the
standpoint of a worker becoming lost or separatoine of these areas include
basements, cellars and large enclosed areas.

The life line should be tied around the waist véthowline or snapped around the
waist. For confined space entry through a smalldjeening, a parachute harness is
required.

The signals for the life line are easy and simpleemember. The word “OATH” is

the key:
0-K = one pull
A-dvance =  two pulls
T-ake up slack = three pulls
H-elp =  four pulls

The signals should be transmitted with full armrsysi and acknowledged by the
person receiving the signal.

While traveling up or down stairs, inclines or ladsl while wearing a life line, have
a sufficient amount of the life line in your hardrelease in case you are signaled at
that moment. This way, you can release the skaw,not be pulled down or off the
ladder, stairs, or incline when signaled.

The line tender must pay attention to the lindlatraes and keep track of the time

the wearer has been in the area or building. iReeténder must not tend more than
two lines.
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33.4 Conservation of Air

When using the breathing apparatus, the conservairas very important. The air
that you learn how to conserve may be the airithaéeded to rescue one or more
victims, or get you out of the hazardous area.cdmmserve the air, the wearer must
develop proper breathing control. This means sigwiour free breathing rhythm,
(no skip breathing or extra shallow breaths). Gguare this breathing control takes
experience, not only during emergencies, but inaairganized training programs.

Excitement, emotions, and fears will consume &ime wearer must try to stay calm
and relaxed in any situation to conserve air, anthink logically. Work should be
accomplished at a good steady pace, so as noteteeaert and expend all your
energy and waste air. The wearer’s physical camnddlso has a bearing on air
consumption. Develop your physical stamina throtegjular exercise.

When the breathing apparatus is not needed, retheviacepiece if you are in a safe
atmosphere and if your clothing is safe. Before g@enter the hazardous
atmosphere, put the facepiece back on.

33.5 Air Supply Exhaust

Respirator users have died from running out ofvite in a smoke charged building.
You must Know what to do in this situation befdracgtually happens. As in All
cases, you must remain calm and relaxed in ordeniri& logically. Follow these
steps:

1. Getcloser to the floor, below the smoke lemal] either remove the facepiece
or disconnect the breathing tube and hand hold, th@ve to safety.

2. Disconnect the breathing tube and place it ugder clothing. Crawl to safety
on hands and knees, or while lying on the floorkimgsure your body does not
crimp the hose.

3. Disconnect the breathing tube and either cupater in palm of hand or place
wet rag over the opening. Stay low and move tetgaf

4. If you have a hose line, set nozzle between-4®@egree stream, disconnect
breathing tube and regulator and place connectorcenter of stream, pointing
away from the nozzle.

5.  Move to a window, open or break it to climb ourt.case of windows above the
ground floor, open or break, then place tube odtdown to reach the smoke free

air.

Training in the above methods is very importaryoifl are to survive in emergency
situations where you can run out of air. It is iybifie that is at stake.
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33.6 Lost in a Building

Remain calm, think and:

1.

2.

Follow the hose line out.
Follow the life line out.

Move to a wall and follow to a window or a dodRemember, not all doors lead
to outside. Be careful.

Look for light entering through windows or araluthoors.

Listen for noise from men working outside, fromide, or from equipment and
men on the outside.

If you come across a fire hose line and wakntmw which way to go, move to
a coupling and feel for the male side.

Use radio set to contact someone outside amdygiur approximate location,
such as, basement, ground floor or second floar aay other valuable
information. Someone from the outside will be sgpproximately to your
nearest exit location to either shout, pound oretahobject, or shine lights into
the area to aid you in getting to safety.

33.7 1f You Need Assistance (Trapped Or Pinned)

Attract someone’s attention by:

1.

2.

Signaling with life line.

Shouting — you can open bypass and lift facepiec
Wetting anyone you see with a fire hose.
Projecting a constant-flow water stream out @dew.

Rapping on air cylinder with metal object founés, pausing, and then
repeating until acknowledged and you are found.

Closing cylinder valve slowly until audible alabegins to ring while you are
breathing.

33.8 Requlator Malfunction

Since the regulator is a mechanical device, it maifunction at any time, and you
must react quickly. The steps are few and ea$ylitmw:
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1. Advise your partner.
2. Open bypass and regulate flow.
3. Close main line valve.

4.  Move out of the area to safety.

Note: A full cylinder will last approximately teninutes when only the bypass is in use. Once you
are outside, the breathing apparatus must be putfservice or the situation corrected.

To put the breathing apparatus out of service, kentloe waist buckle, put it in your
pocket and then tie a knot in the waist strap abttie shoulder straps are enclosed in
the knot center. This indicates that the breathimgaratus has malfunctioned in
some way and should not be used.

33.9 Special Atmospheres

The breathing apparatus is designed to give fapiratory protection, but it cannot
protect you from gases or toxic substances thatlathe body through the skin.
Other protection is needed along with the breathimgaratus.

Examples:

1. Ammonia — Extremely irritating, attacking tharskespecially the moist
areas.

2. Hydrocyanic Acid — Absorbed through the skinydkbcyanic Acid gas is
water soluble.

3. Pesticides and Poisons — These can enter theldyod
a. Absorption through the skin;
b. Ingestion;
c Inhalation;
d. Through a puncture or wound.

Protect yourself by wearing full protective clatyi

33.10 Coming Out Of Toxic Areas

When leaving a toxic or radioactive area, do notaee the facepiece as soon as you
are in a clean atmosphere. Your clothing may Im¢agninated to the point where the
removal of the facepiece could produce seriousymu death. Wait to be checked.
If your air supply is expended, disconnect the thiieg tube from the regulator, hold
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the end of the tube away from your clothing, andticme to breathe while wearing
the facepiece until you have been monitored.

33.11 Facepiece is Leaking or Does Not Provide Gl

Protect yourself by opening bypass to create aghnigbsitive pressure in the
facepiece, to expel smoke, and to prevent smokexar gases from entering on your
inhalation. Leave the area immediately.

34.0 TRAINING
Constant and in-depth training with the breathipgaaatus will build your knowledge of
its operation, limitations and capabilities. M@sportant, you gain confidence in its use
because you are familiar with the apparatus. Tngisessions should be very practical and
as realistic as possible.
At least once a yeatr, it is recommended that yoarwe breathing apparatus during a
training session that includes strenuous work, wgrkn and climbing ladders, and
working or moving in close or narrow passagewalsis type of session will build your
confidence in the use of the breathing apparaeseldp breathing control and closely
simulate emergency usage.
It is also recommended that you put on the appsuatieast once a month. This will
enable you to quickly and efficiently put on theopagatus upon any emergency, in a series
of natural moves without thinking of the steps.
Preparing the apparatus for storage is very impgr&nce the unit must be ready for the
next use. When it is not stored ready for usegthieient put on of the apparatus in a
quick manner has been nullified. When putting apipes back in a compartment or case,
your must:
1. Have waist straps in proper position.
2. Have shoulder straps in proper position.
3. Have waist buckle in proper position.
4. Bleed off pressure in the system.
5.  Open all strap buckles to the extreme looséipos

6. Recharge the air cylinder if necessary.

34.1 Emergency Selection and Use

There are three conditions for which respiratoesumed in emergency situations:
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1. For an employee’s self-rescue when process sxag, spills, etc., create a
suddenly occurring hazardous environment.

2.  For the rescue of personnel trapped or overdgoradnazardous environment.
3. To shut down or repair an operation that istarga hazardous environment.

34.2 Rescue, Repair and Shutdown

Since the concentrations encountered in emergen@tiens cannot be quickly and
easily determined, the only type of respirator ataiele for performing work in such
an area is a pressure demand SCBA (Self-Containeatiidng Apparatus) or a
positive pressure air line respirator with an aaryl air tank for escape. Only
pressure SCBA should be used for rescue.

34.3 Protection of Escape Respirator

Respirator cartridges are received from the manurfacwith a protective sea in
place. They should be installed in the respirafith the seal intact. Each employee
should be instructed in how to remove the seal wisenof the respirator is necessary
and how to properly put on the respirator.

In order to keep the respirator clean, once a jgesession is completed and straps
are set properly for future use, it should be placea polyethylene bag. It is then
placed in a canvas bag attached to the employe#’s Belts and canvas bags are
available from respirator suppliers.

34.4 Escape Conditions

In an area having the potential for unexpectedpad release of dangerous
concentrations of gases or vapors, each employ#erarisitor in the area, and in
adjacent areas, should carry an escape respirAlso, in all areas where the rapid
release of toxic gases is possible, one shoulg earescape respirator.

34.5 Acceptable Escape Respirators

1. Mouth piece respirators.

2. Standard chemical cartridge respirators.

3. Gas Masks.

4.  Self-contained breathing apparatus, 5-15 misupply.

See the Emergency Selection Table, next page.
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34.6 Storage and Inspection

Store respirators for emergency use in conspicaadsaccessible places. Inspect
these units monthly, record these inspections ercdhrect inspection form. If these
forms are not available, contact Environmental He&lSafety, Risk Management
and Sustainability at 8-7422.

34.7 Training

Employee working in areas where the release ottgases or vapors is possible, must
be thoroughly trained in:

1. Escape respirator usage.

2. Escape routes.

3. Shut down procedures.

4. Rescue (designated personnel).

34.8 Emergency Selection Table

Conditions Type of Respirator (2)
Escape - short and direct route to Mouthpiece rasp (1)
exit (no oxygen deficiency). Chemical Cartridgespieator (2)

5 Minute SCBA

*Escape - long and/or indirect to exit Gas Mask (2
(no oxygen deficiency). 15 Minute SCBA
Rescue, repair and/or shutdown, and/or Pressumeabé SCBA (3)

entry into unknown environments or
oxygen deficiency.

*Where eye irritation may hinder escape, a futiefanask should be used.
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