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PART 451. RESPIRATORY PROTECTION
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MICHIGAN OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION
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OBJECTIVES
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• PART 314 – COKE OVEN

EMISSIONS

• PART 315 – HEXAVALENT

CHROMIUM

• PART 431 – HAZARDOUS

WORK IN LABORATORIES

• PART 432 – HAZARDOUS

WASTE OPERATIONS AND

EMERGENCY RESPONSE

• PART 523 – ABRASIVE

BLASTING

• PART 529 – WELDING,
CUTTING, & BRAZING

• PART 590 – RESPIRABLE

CRYSTALLINE SILICA (GI) 
• PART 602 – ASBESTOS

FOR CONSTRUCTION

• PART 603 – LEAD IN

CONSTRUCTION

• PART 690 – RESPIRABLE

CRYSTALLINE SILICA

(CONSTRUCTION)
• MIOSHA TB 

GUIDELINES
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4-Nitrobiphenyl

alpha-Naphthylamine

methyl chloromethyl ether

3,3'-Dichlorobenzidine (and its salts) 

bis-Chloromethyl ether

beta-Naphthylamine

Benzidine

4-Aminodiphenyl

Ethyleneimine

beta-Propiolactone

2-Acetylaminofluorene;

4-Dimethylaminoazo-benzene

N-Nitrosodimethylamine

8

Standards specifically focused on, or 
addressing, a particular
industry or safety and health topic.

Always takes precedence over horizontal 
standards when both address the same 
issue.

Examples:  Asbestos, Formaldehyde, 
Lead.

These standards address the needed 
respiratory protection – usually more 
stringent.
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KNOW PROPERTIES OF THE CHEMICAL AND HOW
IT IS BEING USED

REVIEW THE SAFETY DATA SHEET (SDS)

CHECK OCCUPATIONAL EXPOSURE LIMITS:
MIOSHA - PERMISSIBLE EXPOSURE LIMIT (PELS)

AMERICAN CONFERENCE OF GOVERNMENTAL
INDUSTRIAL HYGIENISTS (ACGIH) - THRESHOLD LIMIT
VALUES (TLVS)

NATIONAL INSTITUTE OF SAFETY AND HEALTH -
RECOMMENDED EXPOSURE LIMITS (RELS)

OTHERS

COMPARE & ASSESS DIFFERENCES BETWEEN PELS AND
OTHERS

WARNING PROPERTIES AND SYMPTOMS

CONDUCT AIR MONITORING
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Regarding rule 1910.134(a)(1), Feasible 
engineering, work practice, or 
administrative controls must be instituted
even though they may not be sufficient 
to reduce exposure to or below the 
OSHA/MIOSHA permissible exposure limit 
(PEL).

Respirators must be used in conjunction 
with feasible controls whenever 
exposures cannot be controlled at or 
below permissible limits. 

• 1910.134 (A)(2) – RESPIRATORS SHALL BE

PROVIDED BY THE EMPLOYER WHEN SUCH

EQUIPMENT IS NECESSARY TO PROTECT THE HEALTH

OF THE EMPLOYEE. THE EMPLOYER SHALL PROVIDE

THE RESPIRATORS WHICH ARE APPLICABLE AND

SUITABLE FOR THE PURPOSE INTENDED. THE

EMPLOYER SHALL BE RESPONSIBLE FOR THE

ESTABLISHMENT AND MAINTENANCE OF A

RESPIRATORY PROTECTION PROGRAM WHICH SHALL
INCLUDE THE REQUIREMENTS OUTLINED IN

PARAGRAPH (C) OF THIS SECTION.
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Negative 
Pressure

18

AIR-PURIFYING RESPIRATORS

Positive Pressure
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Port-a-Count
Quantatitive - QNFT

Aerosol Method
Qualitative - QLFT
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Controlled Negative 
Pressure (CNP) - QNFT
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Written Program - Key Components:
•Selection
•Medical evaluation
•Fit testing
•Procedures for proper use and maintenance
•Procedures for cleaning, disinfecting, storing, 

etc.
•Procedures to ensure adequate air quality, 

quantity and flow
•Employee training
•Program evaluation

Needs to be site specific!
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APPENDIX D

•
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SELECTION OF RESPIRATORS

•

•

•
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Personal air sampling

Environmental screening

Historical data

Objective data

Mathematical approaches

Safety Data Sheets (GHS –
clues/information)

•

•

•
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ENVIRONMENTAL SCREENING

LESS ACCURATE FOR CHARACTERIZING EXPOSURES
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OBJECTIVE DATA

•

•

•

•

•

•

43

MATHEMATICAL APPROACHES

•

• VOLUME (ML) = [CONC.(PPM) X VOL L (CONTAINER) X MOLEC. WT. X 298ºK X P (MMHG)] /  X P

(DENSITY G/ML) X 24.45L X TºK (ACTUAL TEMP) X 760 MMHG]
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SAFETY DATA SHEETS

•

•

•

•

•

• CATEGORY 1

• CATEGORY 2

• CATEGORY 1 (INCLUDES 1A & 1B)
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NON-CERTIFIED
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NON-CERTIFIED RESPIRATOR

47

NON-CERTIFIED SUPPLIED AIR RESPIRATOR
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SELECTION FOR M. TUBERCULOSIS (T.B.)
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Examples of Filtering Face Piece 
Markings

RESPIRATORS SELECTION
FOR IDLH ATMOSPHERES

•

•

•

•

•
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•

•

- HTTP://WWW.OSHA.GOV/SLTC/ETOOLS/RESPIRAT
ORY/DECISIONLOGIC/FLOWCHARTV.HTML

53

•

54

53

54



28

•
•

•

•

•

•

55

56

Dusts Mists Fumes Fibers
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PARTICULATES: FIBERS
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FIBERS
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•

•
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TABLE 1 – ASSIGNED PROTECTION FACTORS5

Loose-
Fitting

Helmet/HoodFull FaceHalf MaskQuarter MaskRespirator Type1, 2

-------------------------------503105Air Purifying

25425/1,0001,00050--------------------PAPR

--------------
25

--------------

------------------
425/1,000

------------------

50
1,000
1,000

10
50
50

--------------------
--------------------
--------------------

SAR
Demand
Continuous Flow
Pressure Demand/
other (+) pressure

-----------------
-----------

50
10,000

50
10,000

10
--------------

--------------------
--------------------

SCBA
Demand
Pressure Demand/
other (+) pressure

1 May use respirators assigned for higher concentrations in lower concentrations or when required use is independent of concentration.

2 These APF’s are only effective when employer has a continuing, effective respirator program per 1910.134.

3 This APF category includes filtering face pieces and elastomeric face pieces.

4 Must have manufacturer test evidence to support an APF of 1,000 or else these respirators receive an APF of 25.

5 These APFs do not apply to escape-only respirators.  Escape respirators must conform to 1910.134(d)(2)(ii) or OSHA’s (i.e.,
MIOSHA’s) substance specific standards, if used with those substances.
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AIR-PURIFYING RESPIRATORS: ASSIGNED PROTECTION 
FACTORS

APF � 10 APF � 10 APF - 50

Negative Pressure Positive Pressure

APF - 1000

• MAXIMUM ATMOSPHERIC CONCENTRATION OF A

HAZARDOUS SUBSTANCE

• FUNCTION OF:
• APF OF THE RESPIRATOR OR CLASS OF RESPIRATORS AND

• EXPOSURE LIMIT OF THE HAZARDOUS SUBSTANCE

• IF NO MIOSHA EXPOSURE LIMIT AVAILABLE

• DETERMINE BASED ON RELEVANT INFORMATION AVAILABLE AND

• INFORMED PROFESSIONAL JUDGMENT

• MULTIPLY THE APF BY THE APPLICABLE MIOSHA 
PERMISSIBLE EXPOSURE LIMIT:  MUC = (APF PEL)

• MUC MAY NOT EXCEED THE IMMEDIATELY DANGEROUS

TO LIFE AND HEALTH VALUE FOR A SUBSTANCE
66
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EXAMPLE: USE OF MUC
GOAL

•

SCENARIO

•

•
APF = 10
MUC  = APF x PEL

= 10 x 0.05 mg/m3
= 0.5 mg/m3

APF = 50
MUC = APF x PEL

= 50 x 0.05 mg/m3
= 2.5 mg/m3

MUST SET THE MUC AT THAT LOWER LIMIT

68

Example – Toluene

PEL  =  100 ppm

IDLH  =  500 ppm

Full-face PAPR Selected
APF = 1,000

MUC = APF PEL

= 1,000 100 ppm

= 100,000 ppm, but must use 500 ppm

67

68



35

•

•

69

Acetone Silica Silica and Acetone

CLASS EXERCISE
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CLASS EXERCISE
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CLASS EXERCISE
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CLASS EXERCISE
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CLASS EXERCISE
•

•
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•
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CLASS EXERCISES

•

•

•

•

•

•

•
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MEDICAL EVALUATION

•

•

•

•

•

•
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ADMINISTRATION
OF
QUESTIONNAIRE
•

•

•

•

77

78

Information 
provided

before
evaluation

Type and 
weight of 

respirator to 
be used

Duration,
frequency of 
use (include 

rescue/escap
e)

Expected
physical
workload

Additional PPE 
and

equipment
worn

Temp and 
humidity
extremes

Copy of: 

employer’s 
written respiratory 

program

this section of the 
standard [(e)(5)]
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MEDICAL DETERMINATION

•
•

•

•

•

•

79

MEDICAL EVALUATION -
FREQUENCY

•
•

•

•

•
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Must fit test all required use respirators with 
tight-fitting face pieces

When is a fit test required?

• Required respirators
• Prior to initial use
• Whenever a different respirator face-piece is used
• At least annually thereafter
• Report of changes in physical conditions

Fit test protocol in Appendix A

•
•
•
•
•

•
•
•
•

•
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Qualitative? Quantitative?

THE FIT TESTING DILEMMA
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Which respirators need fit testing?
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FIT TESTING - GENERAL

•

•

•
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FIT TESTING - GENERAL

•
•

•

•

•

•

•
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FIT TESTING - GENERAL

•

•
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FIT TESTING - GENERAL

•

•
•

•

•
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FIT TESTING - GENERAL

•
•

•

•
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FIT TESTING - GENERAL

93

Assessment of 
comfort.

Allow adequate time 
to determine comfort.

Position of the mask 
on the nose.

Room for eye 
protection.

Room to talk.

Position of the mask 
on face and cheeks.

FIT TESTING - GENERAL

•
•

•

•

•

•

•
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FIT TESTING -
GENERAL

• USER SEAL CHECK.
• EITHER NEGATIVE AND POSITIVE PRESSURE SEAL CHECKS.
• OR THOSE RECOMMENDED BY RESPIRATOR MFG.
• BEFORE PERFORMING PRESSURE SEAL CHECKS:

• SUBJECT WILL SEAT MASK ON FACE.

• MOVING THE HEAD FROM SIDE TO SIDE, SLOWLY.

• MOVING THE HEAD UP AND DOWN, SLOWLY.

• TAKING IN A FEW SLOW DEEP BREATHS.

• ANOTHER FACE-PIECE SHALL BE SELECTED AND RETESTED IF TEST SUBJECT
FAILS THE USER SEAL CHECK TESTS.

95
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FIT TESTING - GENERAL

•

•

•

•

•

•

97

A passing fit test with facial hair is not considered compliant with the 
standard!

FIT TESTING - GENERAL

•

•
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FIT TESTING - GENERAL

•
•

•

•
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•
•

•

•
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•
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FIT TESTING – GENERAL EXERCISES

• TALKING
•

•

• SUBJECT CAN READ FROM PREPARED TEXT SUCH AS;
•
•
•

102

101
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105

Each test exercise shall be performed for one 
minute.

Grimace exercises performed for 15 seconds.

Test subject shall be questioned about respirator 
comfort upon completion of all test protocol.

If unacceptable – another model of respirator 
shall be tried.

Respirator shall not be adjusted once fit test 
exercise has started.

106

Prohibiting conditions that may 
result in leakage.

Preventing employees from 
removing respirators in hazardous 
environments.

Taking actions to ensure continued 
respirator effectiveness.

Establishing procedures for IDLH 
use. 

105
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•
•

•

•

•
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•

•

•

•

•

•

•

•

108

107

108



55

• EMPLOYER SHALL ENSURE:
• ONE EMPLOYEE OR, WHEN NEEDED, MULTIPLE EMPLOYEES ARE

LOCATED OUTSIDE IDLH ATMOSPHERE.

• VISUAL, VOICE, OF SIGNAL LINE COMMUNICATION IS

MAINTAINED BETWEEN EMPLOYEES, INSIDE/OUTSIDE.

• OUTSIDE EMPLOYEES ARE TRAINED AND EQUIPPED TO PROVIDE

EFFECTIVE EMERGENCY RESCUE.

• EMPLOYER/DESIGNEE ARE NOTIFIED BEFORE OUTSIDE

EMPLOYEE ENTERS FOR EMERGENCY RESCUE.

• EMPLOYER/AUTHORIZED DESIGNEE, ONCE NOTIFIED PROVIDES

NECESSARY ASSISTANCE APPROPRIATE FOR THE SITUATION.    

109

USE OF RESPIRATORS
IDLH ATMOSPHERES

• EMPLOYEE(S) LOCATED OUTSIDE ARE EQUIPPED WITH:
•

•

•

•

110

109

110
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STRUCTURAL
FIRE FIGHTING

111

• DEFINITIONS...
• ENTRANTS

• AT LEAST TWO

• VISUAL OR VOICE CONTACT AT ALL TIMES

• STANDBY PERSONNEL

• AT LEAST TWO

• ONE MAY BE ASSIGNED ANOTHER DUTY SO LONG AS CAPABLE

OF PROVIDING ASSISTANCE OR RESCUE SERVICES WHEN

NEEDED

• USE OF SCBA BY ALL ENTRANTS

• TWO-IN-TWO-OUT DOES NOT PREVENT

PERFORMANCE OF EMERGENCY RESCUE

ACTIVITIES PRIOR TO A TEAM BEING ASSEMBLED

112

111

112
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•

•
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INTERIOR STRUCTURAL FIRE FIGHTING

•

•

•
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113

114
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•

•

•

•
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MAINTENANCE AND CARE OF RESPIRATORS
•

•

•

•
•
•
•

•
•
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115
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117

• STORAGE

•

•

• INSPECTION

•

•

•

• REPAIRS

•

•

•
118

117
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RESPIRATOR
INSPECTIONS
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•
•
•
•
•

•
•
•
•
•
• 125

126

125

126



64

WHAT’S
WRONG
WITH THIS 
PICTURE?

127

WHAT’S
WRONG
WITH THIS 
PICTURE?

128

127

128
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WHAT’S
WRONG
WITH THIS 
PICTURE?

129

•

•

•

•

130

129

130
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131

ANALYTICAL REPORT FROM SUPPLIER (BOTTLED GAS)
o

FILTER CHANGE-OUT FOR SUPPLIED AIR SYSTEMS

COMPRESSOR LOCATION

o

o

o

o

132

131

132



67

133

• CARBON MONOXIDE AND/OR HIGH TEMPERATURE

ALARMS PERMITTED BY PART 451.

• CARBON MONOXIDE GENERATED WHEN OIL ENTERS

COMBUSTION CHAMBER AND IS PARTIALLY
COMBUSTED.

• ISSUE W/ OLDER COMPRESSORS.

• PISTON RING/CYLINDER WEAR.

• CARBON MONOXIDE (CO) ALARMS WORK BETTER

THAN HIGH-TEMP ALARMS.
• HIGH-TEMP ALARMS DETECT ONLY IN COMBUSTION CHAMBER, NOT

CO IN THE PLANT’S ATMOSPHERE (POOR INTAKE LOCATION).

• HIGH TEMP ALARMS DESIGNED TO PROTECT COMPRESSOR.
134

133

134
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135

Non-Oil Lubricated Compressors:

IDENTIFICATION OF FILTERS, CARTRIDGES, 
AND CANISTERS

o

o

o

136

135

136
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SOME EXAMPLES

137

MUST PROVIDE EFFECTIVE TRAINING

REQUIRED PRIOR TO USE

RETRAINING REQUIRED ANNUALLY (REQUIRED USE)
AND WHEN
o

o

o

PROVIDE APPENDIX D ADVISORY INFORMATION FOR
COMFORT RESPIRATOR USERS

138

137

138



70

TRAINING AND INFORMATION -
THE EMPLOYER SHALL ENSURE THE 
EMPLOYEE CAN DEMONSTRATE:

139

140

139

140
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141

142

141

142
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143

PROGRAM EVALUATION

CONDUCTED AS NECESSARY

REGULARLY CONSULT EMPLOYEES

ASSESS

144

143

144
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145

APPENDIX A FIT TESTING PROCEDURES

APPENDIX B - 1 USER SEAL CHECK PROCEDURES

APPENDIX B - 2 RESPIRATOR CLEANING

PROCEDURES

APPENDIX C OSHA RESPIRATOR MEDICAL

EVALUATION QUESTIONNAIRE

APPENDIX D INFORMATION FOR EMPLOYEES

USING RESPIRATORS WHEN NOT

REQUIRED UNDER THE STANDARD

146
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147

THE PURPOSE OF THIS ASSESSMENT IS TO VALIDATE

THE KNOWLEDGE LEARNED IN CLASS.

PASSING SCORE OF 70% CORRECT IS REQUIRED.

CLASS REFERENCE MATERIALS/BOOKS ARE NOT

ALLOWED TO BE USED DURING THE TEST.

COLLABORATION/DISCUSSION WITH OTHERS IS NOT

ALLOWED DURING THE TEST.

ANSWERS WILL BE REVIEWED AFTER EVERYONE

COMPLETES AND SUBMITS THEIR TEST.

148
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THANK YOU.
DON’T FORGET TO TAKE THE SURVEY

149





Part 451. Respiratory Protection 

Student Resources 
 

 
August 26, 2024 

MIOSHA Standards: 

Part 451. Respiratory Protection 

 

MIOSHA Publications: 

MIOSHA-Sample Written Program .pdf 

Respiratory Protection  (Fire Department Sample Written Plan)  

 

MIOSHA Instructions: 

Tuberculosis (GISHD-COM-5-2) 

"S:\Public\Agency Instructions and Memos\Agency Instructions\Respiratory Protection 

Standard Part 451 Enforcement Policies.docx" 

Respiratory 

Protection Standard Part 451 Enforcement Policies.docx
 

 

 

Other Resources: 

https://www.osha.gov/tuberculosis 

 

https://www.michigan.gov/leo/-/media/Project/Websites/leo/Documents/MIOSHA/Standards/Combined/CS_GI_451/CS_GI_451__04-26-2021.pdf?rev=de8a271b41c94c7abc1f7e99b446db0b&hash=AAAE2FB003D0D19444E91F8ABA9A1F07
http://static.hmic.us/Assets/AgentAssets/Toolbench/Training/Manufacture/MIOSHA-Sample%20Respiratory%20Protection%20Program.pdf
https://search.yahoo.com/yhs/search;_ylt=Awril1A5asxmhAgxahYPxQt.;_ylu=Y29sbwNiZjEEcG9zAzEEdnRpZAMEc2VjA3JlbC1ib3Q-?p=miosha+cet+5731+form&type=0_1023_102_1075_108_240319&hsimp=yhs-ext_onelaunch&hspart=reb&ei=UTF-8&fr2=p%3As%2Cv%3Aw%2Cm%3Ars-bottom%2Cct%3Agossip&fr=yhs-reb-ext_onelaunch
https://www.michigan.gov/leo/-/media/Project/Websites/leo/Documents/MIOSHA/Policies-and-Procedures/Instructions/General-Industry-Safety-and-Health/GISHD-COM-5-2.pdf
https://www.michigan.gov/leo/-/media/Project/Websites/leo/Documents/MIOSHA/Policies-and-Procedures/Instructions/General-Industry-Safety-and-Health/GISHD-COM-5-2.pdf
https://www.osha.gov/tuberculosis





