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Legislative Requirements

Provincial

Occupational Health and Safety Act

CSAZ94.4

CSA Z180.1

Federal

Canada Labour Code Part Il (Reference CSA Standard Z94.4-M1982)
CSA - Canadian Standards A iation. Develops safety standards
Approval Agencies

NIOSH - National Institute of Occupational Safety and Health

B 3am

Canada Overview

CSA Standard Z94.4
Respiratory Regulation
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Elements of a Respiratory
Protection Program

Hazard Assessment

3 2015 A ighs Resared

How do you know if or when respirators are required?

Hazard Assessment

Identify Tools
- Form of Hazard - MSDS Review
- Who is Exposed - Task Analysis Hazard
- Concentration - Air Sampling

Assessment

Note: When the only hazard identified
is a bioaerosols, follow the new
control banding selection process
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Controls

Ventilation, fixed
barrier guard

Work rotation, lockout
procedures

Respirators, gloves

Major Routes of Entry

Inhalation

Ingestion
Absorption

Puncture
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The Body’s Processing of Inhaled Air

Throat, nose, mouth 5-30um

Windpipe, throat1-5 um

Bronchi1-5 um

Lungs <1 pum

P S —

PARTICULATES

DUST

FUME
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Forms of Contaminants

BIOAEROSOL

MIST Virus/bacteria/mold etc.
E\ \@

GAS / VAPOUR

oD

(
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GAS

VAPOUR




Exposure Definitions

OEL
TLV
PEL
TWA
STEL
C
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Occupational Exposure Limit
Threshold Limit Values (ACGIH)
Permissible Exposure Limits (US OSHA)
Time Weighted Average (8-hour)

Short Term Exposure Limits (15 minute)
Ceiling (instantaneous)

OELs for Biological Aerosols

No exposure limits, such as Occupational Exposure Limits
(OEL) or Threshold Limit Values® (TLV) are established for
biological agents such as mould, fungi and SARS.
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What Level of Respiratory Protection is Required?

APF- Applied Protection Factor:

The anticipated level of respiratory protection that would be
provided by a properly functioning respirator or class of respirators
to properly fitted and trained users.
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Canadian Overview

APFs - Regulation
- " "1
Al ¢

CsA-
latest edition




Assigned Protection Factors

Respirator Type CSA CSA CSA BC NIOSH OSHA
294.4-93 294.4-02 294411 2004 Selection | OSHA Nov. 2006
Logic
momionm
TrPunfying |Fal Facepiece 0 ) ) i 10
ffull Facepiece 100|100 (QLFT 10)| 50 (QLFT 10) 50 10/ 50° 50
Powered AT Loose-fiing
Purifying facepiece % » » > » »
alf facepiece E 50 50 50 %
Ul Tacepiece 1000 000 000 100° 10007 50 000
efmet orlood 1000 1000 25/1000° | 25/1000° 2 25/1000°
AirTine oose fiing
facepiece 2 2 2 2 2 2
[continuous Flow  ali facepiece 50 5 £ 50 50 5
Supplied Air Ul facepiece 000 000 000 1000 50 1000
femet or hood 1000 1000 25/1000° 1000 25 25/ 1000°
AirTine alf acepiece 50 5 EY 50 1000 50
[pressure Demand ~ Fullfacepiece 1000 000 000 1000 2000 000
[FeBA Fullfacepiece x x 10000° 10000 10000 10000
SCBA Tght 1
CER TG x x 10000* x x 10000

2

3 Manfacturer mostdemonsats APF o1 000
4 Mastos ONFT

Types of Respiratory Protection

Hierarchy of Respiratory Protection

Types of Respirators

Air Purifying

Filtering facepiece

Elastomeric facepiece

Powered air - helmets, hoods, facepiece

Air Supplying

Air line from compressor or cylinder
Self Contained Breathing Apparatus (SCBA)
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Negative Pressure
Air Purifying Respirator

When inhaling, a negative pressure is created in
the respirator. Ambient air flows through a filter or|
cartridge which removes the contaminants. The
clean air continues into the respirator and to the

lungs.

Particle Gas/Vapour
Filter Media




Positive Pressure

Air Purifying Respirators
Motor/blower unit pulls ambient air through a filter or cartridge.
Contaminants are removed
Forces purified air into the breathing zone

Motor/
Blower

PP — 3m

Filter/Cartridge Protection

PARTICULATES

&
%ﬂ"‘g
@ BImOL

MIST @ vnsscram e
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Theory: Filtration Theory: Depth
for Fibrous Filters Filtration
= Afilteris NOT a screen = Afilteris an open structure of

or sieve. randomly oriented small fibers
) with finite depth.
- Particles are NOT
collected on ‘top” of - Particles are collected
a filter only. throughout the depth of
the filter.

‘Source: Air Filration by R.C. Brown, Pergamon Press.
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Most Penetrating Size Particle For Filters

HardestSize of Pan}'culale toFilter
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EFFICIENCY

Regime

|
|
|
|
Diffusion Regime |
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|
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Filters

42 CFR 84 Filter Classifications
N Class R Class P Class

Minimum No Oil Oil
Efficiency 0il Resistant Proof

95% N95 R95 P95

99% N99 R99 P99

100% N100 R100 P100

s 5

PP —

Sizes of Selected Particles

Visible by electron
microscol

Particle diameter - microns
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Examples of Oil Versus Non-oil Aerosols

Qil Aerosols
Mineral Oil
Vegetable Oil

Glycerin

Di-sec-octyl phthalate

PCBs

Triphenyl phosphate

Non-oil Aerosols

Asbestos
Cadmium
Chromic acid
Cotton Dust
Silica

Wood Dust

Oil Containing Atmospheres in Work Environments

Atmospheres likely to include oil aerosols:
= Coke oven emissions

= Asphalt (petroleum) fumes

= Coaltar pitch volatiles

= Oil/solvent based pesticide sprays

Atmospheres unlikely to include oil aerosols:
= Paintspray
= Waterbased pesticide sprays
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Color Coding for Chemical Cartridges

Cartridge Type Colour

Organic Vapour
Acid Gases

White
Yellow

Organic Vapour/Acid Gases

Ammonia / Methylamine

Formaldehyde

Multi-Gas and Vapour

Mercury Vapour / Chlorine Gas

—FSLIforHg

ESLI = End of
Service Life

PP — 3m

Change-out Procedures, Schedules, and Service Time

= A qualified person shall establish a change out schedule for cartridges
= May be based on:

= An end of service life indicator (ESLI)

= Maximum Use Time Calculations (ie. change out schedule)

= Warning properties of the contaminant SHALL NOT be relied upon for
cartridge/canister change out
= Workers shall exit when they detect the odour or experience irritation symptoms
= Program administrator is informed and shall re-evaluate respirator use

31 208, A1 ighe e 3m

Replacement Criteria - Filter

= For “N” Series
Physically damaged
Unhygienic
Increased breathing resistance
Employer’s change out schedule

= ForR and P series, in environments containing oily aerosols, also
follow;
R series: every shift (8 hours)
P series: according to manufacturer
E.g. 3M recommends 30 days or 40 hours use, whichever comes first

Note: For PAPR replace filter when air flow doesn’t meet
manufacturer’s requirements

Limitations of Air Purifying Respirators

= Not for use in atmospheres containing less than
19.5% oxygen
Not for use in IDLH (Immediately dangerous to life
and health) atmospheres
Not for use when concentrations exceeds APF x
OEL
Do not use with facial hair, or other conditions that
interfere with the seal between the face and the
respirator
Do not alter, abuse, or misuse the respirator

| Consult CSA Z94.4-11 for full list of limitations

3am




Hierarchy of Respiratory Protection - Figure 4

Acceptable level

Limitations of Supplied Air

Air-purifying options Atmosphere-supplying options

Not for use when concentrations exceeds APF x OEL

Airline respirators provide no protection if the air supply fails

Airline respirators shall not be used in IDLH atmospheres
Compressed air cylinder s fully charged with air meeting CSA CAN3-Z180.1.

Air is supplied through an air hose (not to exceed 300ft but some are only
approved for shorter lengths. follow manufacturer approvals)

Escape route shall be planned to meet your auxiliary air supply

Consult CSA Z94.4-11 for full list of limitations No respiratory protection required No respiratory protection required

Notes:
(1) See Tables 1 and 2 for fit test pass/fail crteria for tight-fittng respirators.
(2) Fit testing is not required for loose-fiting respirators.
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Respiratory Selection

Selection Process for Chemical Shall:

+ Based on a systematic review of the hazards

Exposu re + Knowledge of the standard, regulatory criteria

* Manufacturers information on types of respirators and limitations
« Consider intended conditions of use




Respirator Selection

H Assessmen

Bioaerosol with no OEL

OEL & Sampling Data

Control Banding Method

Respirator Select

©3m 2015, A8 Righis R,

Hazard Ratio

Hazard Ratio (HR): The estimated/measured
airborne concentration of a substance divided by
the occupational exposure limit.

HR = Airborne Concentration
Occupational Exposure Limit
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Example — Hazard Ratio

A customer measures the amount of toluene in
their environment and the results indicate it is
200ppm.

HR of Toluene .
/Meuurodmtﬁe
HR = 200ppm -~  workersenvironment

50ppm .|
“HR=4

[~ OELfor Toluene

Therefore the customer can use % EP/DR___ for
respiratory protection in their work area

P S —

Example — Hazard Ratio

A customer measures the amount of lead dust in their
environment and the results indicate it is 0.75mg/m3.

HR of Lead Dust
Measured in the worker's
HR = 0.75 .~ environment
0.05mg/m3 ._|
|~ OELforLead
~HR= 15
Therefore the canuse _>PAPR __for respiratory

protection in their work area.
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Simplified Version of CSA Z94.4-11

Yes — Follow Regulation

Yes ——  Select Control Banding Approach

Select Airline Type CE Respirator

Yes —— -

Yes — . Select Respirator from Hierarchy — Level 5

Select Respirator from Hierarchy — Level 1

. roecion
|
am protection .

is desired

Yes
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0 Yes
No*
|
‘ Yes
No*

|

Yes ——

No

1 e
‘ .

Simplified Version of CSA 294.4-11

Select Respirator from
Hierarchy — Level 2

Select Respirator from

Hierarchy — Level 3 ‘ J
Select Respirator from “
Hierarchy — Level 4 |~ N
Y
S

Select Respirator from
Hierarchy — Level 5

3 2015 A ighs Resared

| * Or higher protectionis desired

Hierarchy of Respiratory Protection - Figure 4

Acceptable level

Air-purifying options Atmosphere-supplying options

Aiine (continuous-flow) loose-fitting
facepiecelvisor

SWPF study

No respiatory protection required No respiratory protection required

Notes:
(1) See Tables 1 and 2 for fit test pass/fil citeria for tight fiting respiators.

oo 20 sar | (@) Fit testing is not required for loose-fiting respirators. -

Selection Process for Biological
Aerosol Exposure

1



Respirator Selection

H Assessme

©3m 2015, A8 Righis R, p—

Bioaerosol

= liquid droplet (generated for example by coughing, sneezing or a medical
grocedure such as bronchoscopy) or a solid particle (generated for example
y sweeping, shovelling) suspended in the air. Bioaerosols include living or
dead microorganisms, fragments, toxins, and particulate waste products from
all varieties of living things. They are capable of causing infection, adverse or
allergic response.

Note: Individual bioaerosols range in size from submicroscopic particles (<0.01 um) to particles greater than
100 pm in diameter.

PR T — 3m

Control Banding Approach

= Control Banding was developed in Great Britain to implement safe and realistic means of
control where quantitative risk information was limited.

= Control Banding is a generic technique used to guide the assessment and management
of workplace risks.

The general procedure is to derive an appropriate level of respiratory protection by combining
ranges or “bands” representing:

= Risk Group - (nature of the hazard and availability of treatment)
= Generation Rate (from human release, activities, or equipment)
= Control Level (e.g., ventilation).

B 3am

Control Banding Approach

73234
The appropriate workplace environment shall be selected in accordance with

« Figure 2 for a health care facility when exposure is related to infectious bioaerosols
that are communicable between humans; or

« Figure 3 for general workplace environments [including all settings not defined in item
(a)] for all bioaerosols

12



Health Care Environments Control Bandir acilities
ege e Risk Group C1
Health Care Facilities Trmmmanen Tt | [ - L
S rshatecs s [E
o ety | R
« Afacility designed for the provision of health care. e | RS c3 &3
Eoep—— )
] ) o e e & .
= The health care figure shall be used when exposure is related to infectious P— o c
X N eneration Rate a1 7% [ 0 4]
bioaerosols that are communicable* between humans [ ——— o\ °©
e.g. mycobacterium tuberculosis, influenza or varicella P oo | G2 c4 G3 G2 Gl
Pl s v ) | 7
" ) - : preme——— =
= Note: Refer to Annex N: Additional guidance for qualified persons on respirator
selection in health care environments Control Level
oot v <3 ACH o
Comsaieom SN [ G2
vy icable ~ Contagi et s | G
Sover A @
Figure 2
@3 205, Aa g Resese. 3m w 5w 201, A1 g s,

‘General Workplacs Environment

Risk Group | | R4
il
R
* The general workplace figure shall be used for all environments/settings not defined for a —

L Sp———— Y
health care facility s
Semuseta pevetovten | R

« Examplesinclude: Mold in the workplace, hantavirus in a maintenance shed i

General Workplace Environments

Generation Rate
[y —— e

« Refer to Annex K for workplace scenario examples P — =
seepaegn
[T
Ve | 64

Control Level
Indoo—poory vkt c1
e
s Vot 13| G2
Outoa-rownd
VoA <A< | G
Outor-owin
oot Venoten A5 | G4
o —
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General Workplace: Histoplasmosis

A worker is directed to go into a warehouse that has been occupied by pigeons for many
years. Piles of pigeon excrement about a metre deep are found under roosting locations.
The cleanup will be done indoors with no additional ventilation.

Identify the bioaerosl|

Step1 Histoplasma capsulatum

Transmission of disease, infection or adverse effects produced from inhalation of

Step2 | hioaerosol

General Workplace: Histoplasmosis

Step4 2eterm‘me the bioaerosol risk group(R1-R4)

ilable

preventative therapy might be a

Risk Group 3 (R3) — Fungal Agents
C i immitis ing cultures; soil)
var.. duboisii

Yes, histoplasmosis Risk Group
Not associate with disease: or serious adverse health effects | R1
Step3 Select applicable control banding wheel - - -
General Workplace Environment Rarely serious, prevention/therapy available R2
Serious/lethal, prevention/therapy possible R3
Serious/lethal, prevention/therapy not readily available R4
oM 205, A1 s s 3mM 53 PR T — 3m
General Workplace: Histoplasmosis General Workplace: Histoplasmosis
Step5 Determine the generation rate (G1- G4) Step6 Determine the control level (C- C4)
G3: Misting then shoveling Ct: Indoor, Poorly ventilated ACH< 1
Generation Rate Control Level
Low release of bioaerosol/pathogen G1 e =iy il «l
(ACH <1)
Medium release of bioaerosol/pathogen G2 Indoor - Ventilation 1 <ACH < 4 c2
T o T & Outdoor - no wind
Igh release of bioacrosalpatfogen Indoor — Ventiation 4 < ACH < 6 c3
Very high release of bioaerosol G4 Outdoor — low wind
Indoor - Ventilation ACH >6 C4
Outdoor - moderate wind
PE T — 3m 85 30 208, A ighis Rsare. 3m
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General Workplace Environment

Risk Group | | R4
R3,G3,C1 | o
e
e
e
=
ey vl s Re
(Generation Rate
—T
‘bioaerosolipathogen @
e
Control Level
e
e
e
©3M 2015, A8 Rights Roserve. 3m

Hierarchy of Respiratory Protection - Figure 4

Air-purifying options

Powered airpurifing loose fitting
facepiecelvisor

Atmosphere-supplying options

A (continuous-flow) loose fiting
iecelvisor

SWPF study

No respiatory protection required

SWPF study

No respiatory protection required

(1) See Tables 1 and 2 for fit test pass/fal criteia for tight-fiting respiators.
(2) Fit testing i ot required forloose-fiting respirtors.

Respirator Selection for Histoplasmosis Exposure

Summary
+R3, G3, C1 = Orange/No. 3
+ Orange/No. 3 = APF 50

+ Air-purifying (negative-pressure) full-facepiece;
+ Powered air-purifying half-facepiece;

+ Airline (pressure-demand) half-facepiece; or

+ Airline (continuous-flow) half-facepiece

B 3am

Selection Process for Certain
Work Activities

15



Main Task/Activity: Confined space entry — sewer manholes
(including sanitary, storm, and combined)

Sub Task/Activity: GENERAL ENTRY AND VISUAL INSPECTION
« Hazard Assessment concludes no airborne (chemical/biological) agents contaminant during
general entry/inspection. Oxygen levels are sufficient.

Nf)* e
*+ Or higher

Main Task/Activity: Confined space entry — sewer manholes
(including sanitary, storm, and combined)
Sub Task/Activity: CLEARING / CLEANING ing debris; ing/pi

hing and non-chemical cleaning to remove internal debris) .
Hazard Assessment concludes biological and chemical exposure is possible. Oxygen levels are
sufficient.

No* No*

| |

Yes*

The cleaning process my
loosen gases from
decomposition of waste such

Yes
Select Control Banding
Approach for biological
agents such as ecoli,

streptococci
protection ‘ ‘ P as HyS and SO, plus misting
is desired Select Respirator from Hierarchy — Level 1 No* from the cleaning process
No* * Or higher
protection
oo zos. Ammﬁw 3M @ [EpeT— 3M is desired @

‘General Workplace Environment
RG =2 for Risk Group | | R4
ecoli,  [———R

o e | R2
GR=G3 iy

porpm———
CcL=C2 ot

T ——
readly avaiade Ré

‘Generation Rate

Lowrease o besemsolpatigen | G

et st
‘bisersolpathogen G2

o e of bosensolpaegen | G3

Voo g olssa cosers o

Tnoe ooty veraed =)
eHe)
ntoce Ve 1<ACH<4 | G2
Cutdor-rowint

ntoc— Ve 4 <ACR<S | G3
Outdoor- i

nie—Verion ACH>6 ca
Outdor - moserewig

Main Task/Activity: Confined space entry — sewer manholes
(including sanitary, storm, and combined)

Sub Task/Activity: CLEARING / CLEANING (R ing debris; (]

hing and hemical cle to remove internal debris) .
Hazard Assessment concludes biological and chemical exposure is possible. Oxygen levels are
sufficient.

Respiratory Selection:

« The control banding method indicated, at a minimum, a respirator with an APF of 10 is
indicated — with a particulate filter.

* For the chemical exposure, assuming H,S and SO, exposure are less than 10 X the OEL an acid
gas cartridge is recommended with an APF of 10 as a the minimum requirement.

« Also, there may be odours from other gases, below the OEL, therefore OV protection will help
with the smell.
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Hierarchy of Respiratory Protection - Figure 4 Task/Activity: IT cable installation in building ceiling space
(e.g. asbestos)

Acceptable level

Air-purifying options Atmosphere-supplying options

The task of installing and pulling cable in and through ceiling spaces in City Hall is considered a
“low risk” asbestos procedure (i.e., working in proximity to asbestos containing materials where
the work activity does not disturb the asbestos-containing material). One of the reasons this task is
considered “low risk” is because the work uses existing wall penetrations. This work does not
include drilling or any other kind of penetrations into possible asbestos containing materials.

WorkSafe BC OHS ion, Part 6, Specific
w 7 Sk 2’“"? (:gn'ﬁme kesite Yes 6.29Respiratory protection
cepiece/visor cepiecelvisor .
e . 2 . (1) The employer must supply, and ensure that workers within a designated work
SWPF study SWPF study area wear, respirators which are adequate for the anticipated level of exposure.

(2) The employer must ensure that a single use respirator is not used for
protection against asbestos.
[Amended by B.C. Reg. 312/2010, effective February 1, 2011.]

No respiratory protection required No respiratory protection required

Notes:
(1) See Tables 1 and 2 for fittest pass/fail criteria for tight-fitting respirators.
(2) Fit testing is not required for loose-fittng respirators.
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Task/Activity: IT cable installation in building ceiling space (eg. asbestos) . . . .
eSS AT  TaTSF GO 1o TR ReiTg Task/Activity: Ebola Preparedness for Police and Fire
i with P100 (HEPA) filters
Uptot f/mL * Haltfacepiece respirator Police and Fire Departments may be involved with patients if Ebola cases are identified in the
: tgg:esxl‘:::f;i‘:;; or - region. The involvement may include emergency response to patients in the community. If police

Upto 5 (/mL « Fulkfacepiece respirator — and fire within the hospital, they follow hospital protocol.
Upto10 f/mL - Powered ful-facepiece

respirator (PAPR)

+ Hood or helmet facepiece,
:’:‘"9’9" """"’R‘v "’""‘”“9" - Respiratory protection: consult Z94.2 Control Banding, PHAC and BC Infection Control Guidance
e manufacturer has

demonstrated a protection Documents.

factor of at least 1,000
Up10100 f/mL + Pressure-demand full

facepiece supplied-air
— respirator (SAR)
+ Continuous-low full-facepiece
supplied-air respirator (SAR)
Up101,000 f/mL -+ Pressure-demand self-contained
- breathing apparatus (SCBA)
As the asbestos fibre pp! the maximum use ion for the
w205 mnmnns | ESPIFator being used, workers must switch to a respirator with a higher protection factor. " [ am




‘General Workplace Environment

RG = 4 for the Risk Group

Eboli Virus [ s virimm s | Ry
o et

o ——
vaizble R2

GR =depends [sevmerasmmmiem | Ra
on activity pree

‘e, povetonesay oL | Ry
e aaise

CL = depends
on location

Generation Rate

[T Toe—r———

e
tioserosolpathogen &

Vigh ase ftoasosaipabogen | G3

[Eye—— [

Tne ooy vartsed )
eHe)

nioe e 1<ACH<E | G2
Outdor-rowind

Vet AR5 | C3
Outdor - whd

o

AT ct
Outdor-mosertewin

R4: Agents associated with serious or lethal human disease or adverse health
©3M 201, AS Rights Reserved: effects for which preventive or therapeutic interventions might be available

In Summary

« A Respiratory Protection Program (RPP) is indicated when a hazard is present and cannot be
eliminated through engineering or administrative controls

When a RPP is indicated, follow the requirements as outlined by WorkSafe BC in conjunction
with CSA standards such as CSA Z94.4

In CSA Z94.4-11 standard, follow the respirator selection process (figure 1) for a chemical
exposure and the control banding for biological aerosol exposure.
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Thank You
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