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SO YOU ARE NEW TO USING RESPIRATORS...

’@ \ CSA CAN/CSA-794.

But respirators aren’t new to the world! =

Performance, selection and usage is driven and guided
and by established technologies and practices,
performance standards, usage guidance and regulation

Selection, use, and care of respirators

A well-structured system that ensures appropriate high-
capability equipment is made available to those needing
respiratory protection for their jobs i

TECHNICAL ISO/TS
SPECIFICATION 17420-8

Aspects to be aware of up front:

Respiratory protective devices —
Performance requirements —

. Part 8:
u H lerarc hy Of CO ntro | S Special application chemical,
biological, radiological and nuclear
(CBRN) filtering and radiological-
nuclear (RN) filtering RPD

= Regulations

= Standards for selection and performance
= Respiratory protection programmes

= For most pandemic-associated needs, focus is on >
respirators at the lower end of the protection level scale 2 - 3 s

F Smithsoniai"\ Instiﬁén




FEATURES OF PERSONAL RESPIRATORY PROTECTION IMPLEMENTATION

Respiratory Protection Programmes
See Mask Smart 2 for full description

Roles and responsibilities COVID' 1 9 > CLOSE THE GAPS

Prevention / Cuntrc;: At Work « AtHome + In Our Community
a"g d H .O 0 'e F No individual | idi uffici i i
Tr |n|n an quallflcatl nS f traln I’S ramewor O Inaiviaua OO?IIFI?CI[:I:;]I:IQ 3:8 in;(t::ﬁrr:l_protemlon on Its own

O » Danmd

Hazard and risk assessment U
ORGANIZATION GROUP

. . PROTECTIONS PROTECTIONS
Medical clearance for prospective wearers

Fit testing
Selection guidance for appropriate level of protection and
type
. * Maximize * Non-contact Policie : in * Home if sick
Proper use of respirators Vaccination / Masking services Sick / Isolation / i - Reduce contact
Lot I o - RESPIRATOR
. . . . * Limit n'lobility *» Remote work . D - -
Cleaning, inspection, maintenance and storage D - Communication R i - Fitted mask

COVID IS AIRBORNE SElEALL * Vaccination

* LAYER UP - All protection levels are required for success *—

- .
r a'mw Learn more at www.chcow.on.ca/covid-19/

Health surveillance
Record keeping

Programme evaluation

Compliance with Applicable Regulations such as Ontario R.R.0. 1990, Reg. 833: Control of Exposure to Biological or Chemical Agents
https://www.ontario.ca/laws/regulation/900833



https://www.ontario.ca/laws/regulation/900833

RESPIRATOR SELECTION - WHAT IS A RESPIRATOR?

= Definitions vary slight but key features are
= Must offer a meaningful level of protection of the airways
= Must be certified by a recognised authority

= Level of protection offered depends on design

= Protection can be thought of as the ratio of contaminant
concentration outside to inside

= For instance, “Particles per cc” or parts per million of a gas

= Equipment can measure this, and, less effectively, the senses

= Protection offered also depends on

= Proper fit (minimization of leakage), proper usage, filter
efficiency

A surgical mask is not a respirator - it lacks filtration

and fit capability. Even the standards defining the
defining their performance explicity state this.

Harvard Medical School

F:-IZH-HI
121139
sov

https://www.safetyandhealthmagazine.com/



KEY ASPECTS OF RESPIRATORY PROTECTION INFLUENCING EFFECTIVENESS (“3Fs”)

FOR FILTERING DEVICES

Key
Question

How well does the material used
remove particles from the air?

Assoc-
iated
Factors

Media Efficiency or
Penetration (%)

How much air leaks round the
perimeter when the product is worn,
affecting its protectiveness?

4 )

Quality of facial seal, fit testing,
fit checking, protection factor

U )

How much does the product
affect the wearer’s comfort and
ability to do their job effectively?

4 Airflow resistance, skin )
compatibility, balance,
communication, physiological
burden, CO,, heat and moisture

\_ build-up )




RELATIVE EFFECTIVENESS OF DIFFERENT FACE COVERINGS

Relative Efficiencies

o
|

of Different PPE o a " .
N % astomerics X
ANZ y
N . H N95 fit-tested
Ear-loop Respirator &‘ \0-(
- -:'1.\. I!;m.ums.:nm . ’ N
=
It only works right,

Surgical Masks

if the fit is tight!

Cloth Masks

Gaiters

Efficiency bands distilled from published, peer-reviewed articles on quantitative fit testing under varying conditions. Range likely relative to fit and activity level

Fit Factor(FF): 1
Leakage: 100% 33%

?OHCOW Learn more at www.ohcow.on.ca/covid-19/

20%

50% 10%

\
/

« |- PAPRs, Full-face
[ : elastomerics
o
Note:

The laws of physics
governing filtration don’t act
differently on living things
and non-living things!

Example Consequence:

An approved N95 filtering
facepiece or re-usable
respirator+particle filter that
might be sold for “industrial”
use (against inert particles)
will be equally effective
against biological ones.




EXAMPLES OF RESPIRATORS USED IN HEALTHCARE AND OTHER
WORKPLACES

Filtering Facepiece

Elastomeric Facepiece
(Half-Mask)

Cost: Facepiece ~$30
Filter set ~$30

Filter change 1-3 months

Facepiece 1-2 times/year

https://www.dir.ca.gov/dosh/coronavirus/Hospital-Elastomeric-Respirator-Use-COVID-19-
Hines.pdf

Cost $2-3
Changeout 1-2 times/day

Powered Air-Purifying
Respirator (Half-Mask)

Powered Air-Purifying
Respirator (Hood, Helmet)

Cost: Unit ~$1500
Filter set ~$30
Filter change 2-6 months

Cost: Unit ~$1500
Filter set ~$30
Filter change 2-6 months

https://cleanspacetechnology.com/cleanspace-halo/ BBC



COST COMPARISONS - DISPOSABLE VERSUS RE-USABLE

Disposable Filtering Facepieces are cheap, but their costs add up with use - both to user and environment

Elastomeric and Powered Air devices have higher up-front costs, but can be more cost effective in the long-run

Sample Calculation and costs over time for a single user

Powered Air-Purifying

Disposable Elastomeric Respirator
Non-Consumable Cost N/A $30 $1500
...Replacement N/A 2 / year 1/ 10 years
Consumable Cost $2 Filter set/seals $30 Filter set/seals $50
...Replacement 2 / day 1/ 2 months 1/ 3 months
Clean/Disposal $2 /
Other Costs $I?Lis/pv?/zzlk Cleagi;/g/ V\l?eiziosal Battery\l\:/l.e/e k5 years,
$200

Example conclusion - PAPRs have higher initial cost, but

Offer better protection, more comfort - better wear compliance,
less fatigue

Fewer infections in workforce and community

11,000

10,000 1

8,000 +

8,000 +

Cumulative Cost, §

3,000 +

2,000 +

1,000 1

Approximation of Comparative Operational Costs for Various Respirator Types

7,000 +

6,000 +

5,000 +

4,000

———Disposable ———Elastomeric =——PAPR

Years

1C



RANGE OF RESPIRATORY PROTECTIVE EQUIPMENT

Self-Contained
Breathing Apparatus

Tight-Fitting Powered
Air-Purifying Respirator

Respirator:

Elastomeric
Full-Facepiece

Loose-Fitting Powered
Air-Purifying Respirator

Elastomeric
Half-Facepiece

Filtering
Facepiece

A component of Personal
Protective Equipment (PPE),
designed to protect the wearer's
respiratory tract against

inhalation of hazardous

atmospheres

Selection includes balancing

desired protection with other

factors 1s
Equipment FF-APR PAPR (T) SCBA
Protection Hierarchy Level 1 1 2 3
Assigned Protection Factor 10 10 25/1,000 100 1,000 10,000
Comfort/Low Physiological Burden * % * % * %k * * * * % Kk *
Ea:?:e' of Logi§tics and simplicity of & K * % K *x . * % *
training/ Maintenance

. : 30 min

Non-Stop Usage in typical ~2-8 hours >8 hours ~8 hours >8 hours ~8 hours (air suppl
environment (filter limited) | (filter limited) | (battery limited) | (filter limited) | (battery limited) ”mitep dp) y
Initial Cost Range $2-3 $30-50 $1,000-1,500 $50-100 $1,000-1,500 >$2,000

Photos: 3M Company



WHAT DOES “APPROVED” MEAN FOR A RESPIRATOR?

= Demonstrated delivery of a minimum high performance level for
filtration and protection

= Manufactured with high standards of quality control and
recordkeeping

= Design or component materials cannot be changed by
manufacturer without official re-confirmation of performance

= Production sites are audited regularly to ensure ongoing

compliance

= Samples are purchased anonymously and
tested to verify ongoing compliance

= Approvals cover a “system” - for instance
an elastomeric facepiece with specific filters

https://www.3m.com

https://www.npr.org/

https://redhatsafety.com

https://www.cidrap.umn.edu/

https://www.3m.com

https://www.cnn.com



APPROVAL MARKING AND COUNTERFEITS

The National Personal Protective Technology Laboratory (NPPTL)

Certified Equipment List Certified Equipment List > Search ) ) i )
Promoting productive workplaces /
through safety and health research

Search

General Cautions and +
Limitations ) )
TC (Approval) Number Quick Searches Advanced Search Instructions and Tips

Definitions of Terms

Maximum number of records returned in a set:
Prior Manufacturers Names
20

Respirators for use in workplaces in Canada require a recognised approval, usually
NIOSH, but others have been accepted in times of shortage

Approved respirators have
a NIOSH “TC” number - for filtering facepieces, this is in the form “TC-84A-"+4 digit number
A CSA Approval

High demand has led to some improper claims of certification

Approved respirators can be searched on the “Certified Equipment List”:
https://www.cdc.gov/niosh/npptl/topics/respirators/cel/default.html

CDC Counterfeit respirator information:
https://www.cdc.gov/niosh/npptl/usernotices/counterfeitResp.html

Government of Canada:
https://recalls-rappels.canada.ca/en

Also, you can visit corporate anti-counterfeit websites - example:
https://www.3m.com/3M/en_US/worker-health-safety-us/covid19/covid-fraud/

Approvals in US and Canada

National Institute for

Occupational Safety and Health
lOSH ®

Approvals Canada in parallel with
NIOSH, 2022 onwards

CSA
GROUP

Note that Health Canada

conducted respirator certification
in 2020-21



https://www.cdc.gov/niosh/npptl/topics/respirators/cel/default.html
https://www.cdc.gov/niosh/npptl/usernotices/counterfeitResp.html
https://recalls-rappels.canada.ca/en
https://www.3m.com/3M/en_US/worker-health-safety-us/covid19/covid-fraud/

EXAMPLES OF DEGREES OF DISCREPANCY

N95PR-W

PARTICULATE RESPIRATOR
health Canada 10

-

MISLEADING FAKE APPROVAL

Uses “N95” or other Uses NIOSH symbols or
classification in name another product’s
or description but it is approval number to
not a NIOSH approved claim approval when
product and does not not approved
claim to be

COUNTERFEIT

Purports to be another
company’s approved
product but may not
perform adequately

(can check on company

websites)

https://canadastrongmasks.ca/
https://www.cdc.gov/niosh/npptl/usernotices/counterfeitResp.html

NIOSH does not approve products with ear loops or products for children - so a “Child-size N95” is not NIOSH
approved

https://multimedia.3m.com/mws/media/1934

7480/3m-counterfeit-communication-letter.pdf



WHAT TO LOOK FOR

Approval Holder —
Name or logo of approval holder
(company). If private labeled, the
private label name or logo will appear
instead of the approval holder
information.
Model or Part # XXXX

R anhckmai FER Approal Holde Pustachon — MGSH s sures.
September 2008, the TC Approval Number DRIt WY o » outing ot oy
- : ’ — NOS - filter efficiency level (example, N95,
is required to appear on the product. ———  TC-84A00X N99, N100, R95, R99, R100, P95,
NIOSH P99, P100). Also Surgical N95
Lot Nl.lnbor (when applicable).
Exterlor Vln

Lot # XXXX — Recommended but
not required.
NIOSH — NIOSH in capital block letters.

CDC National Personal Protective Technologies information page:
https://www.cdc.gov/niosh/npptl/topics/respirators/disp_part/respsource2.html



https://www.cdc.gov/niosh/npptl/topics/respirators/disp_part/respsource2.html

SELECTION FOR THE HAZARD AND THE USER - OVERVIEW

For full guidance, see Canadian Standard CSA Z94.4-18 “Selection, Use and Care of Respirators
https://community.csagroup.org/docs/D0OC-121294

. ~ ~

Oxygen deficiency Mandatory = Regulations

Gas and Vapour hazards Selection :

P Requirerments Protocols In standards | | g0 4ards - CSA 794.4-18
Particulate - non-biological and biological hazards 9 and guidance provide “Selection. Use and Care
_ _ direction and must be o

Other protection needs - eye, skin > followed of Respirators

Exposure concentrations = QOther guidance sources
__________________________________________________________________________ N—

Ability to obtain fit )

Disposable or Reusable »
__________________________________________________________________________ -

Characteristics of user population and nature of tasks = User instructions

ComiRIeic Rt Guided by workplace = Manufacturer websites

Availability situation, user needs . .

. =  Supplier information
Logistics and choice
: : = Trying out
Environmental impact Workplace and D (_
Cost User Factors



https://community.csagroup.org/docs/DOC-121294

BREAKDOWN OF RESPIRATOR TYPES AND SELECTION GUIDANCE

Hazardous Atmosphere

Oxygen

Deficiency Particulate

Gas/Vapour

Use “Bioaerosol”
selection guidance

Use “Chemical” selection guidance

Non-

Biological Elelogiez]

Select G/V Filter or atmosphere-
supplying respirator according to

chemical type and concentration

Adverse
Effect

Combination G/V & Particle No Effect

Filter if needed

Filtering Respirators




SELECTION SUMMARY (VERY BRIEF)

Chemical

Biological

Based on compound type and concentration

Check published exposure limits (for location)
(e.g. https://www.ontario.ca/page/current-occupational-exposure-

limits-ontario-workplaces-under-regulation-833)

3 values may be provided - immediately dangerous to
life or health (IDLH), Short Term (STEL), Time-weighted
average (TWAEV) in Ontario

Exceeding IDLH requires atmosphere-supplying
respirator

Ratio of measured concentration to exposure limit
determines required assigned protection factor (APF)

APFs associated to equipment types are found in CSA
794.4-18 standard

Select respirator with additional considerations of eye
protection and filter appropriate to hazard

Healthcare

“Expert Opinion”?

Based on nature of pathogen, generation rate,
ventilation rate (workplace-type based)

CSA uses control banding method, based on a 4-
level semi-quantitative evaluation of each factor

Algorithm devised from aggregation of historic and
published guidance uses these inputs to advise an
appropriate APF for the exposure situation

General Workplace



https://www.ontario.ca/page/current-occupational-exposure-limits-ontario-workplaces-under-regulation-833

USE AND CARE OF RESPIRATORS 1

= Storage

= Check packaging for temperature and humidity limits and
other precautions

= Shelf Life
= Not required by NIOSH, required by CSA

= But providing one is common - either as a “Use by” date or
as a date of manufacture and duration

= Only applies when product is sealed in packaging and
stored in accordance with manufacturer guidance

= Cautions and Limitations
= Provided on packaging or on inserted sheets

= Standardized wording required by standards, plus
additional manufacturer guidance

" Pre-use inspection

= Manufacturer guidance

Storage Conditions and Shelf Life:

fore use, store respirators in the original packaging, away from contami
4 i n
areas, dust, sunlight, extreme temperatures, excegsige moi)s,ture and dama;}\egd
chemicals. When stored in original packaging between temperatures from -4°F
(-20°C) to +86°F (+30°C) and not exceeding 80% RH, the product may be used
until the date specified on packaging located next to the “Use by Date” symbol.

https://theunion.org/
20210107
(DATE OF MANUFACTURE)
J 10230107
(USE-BY-DATE)
LOT 0210107A
(BATCH CODE)

_-" ‘Matsonal o for
’ ad Hearth
1 ®
!
'\._\

Respirator Manufacturing Company
Anytown, Anystate, USA
1-800-123-4567

This respirator is approved only in the following configuration:
TC- Protection’ Respirator Cautions and Limitations®

10005 | 1000M | 1000L
TC-84A-0000 NS5 x | x| x ABCIMNOP

1. Protection

N5 - Particulate Filter (95% filter efficiency level).
Effective against particulate aerosols free of oil; time
use restrictions may apply.

2. Cautions and Limitations

Not for use in atmospheres containing less than 19.5% oxygen.

Not for use in atmospheres immediately dangerous to life or health.

Do not exceed i ) USe conc ions established by regulatory standards.
Failure to properly use and maintain this product could result in injury or death.

All approved respirators shall be selected, fitted, used, and maintained in accordance
with MSHA, OSHA, and other applicable regulations.

Never substitute, medify, add, or omit parts. Use only exact replacement parts in the
configuration as specified by the manufacturer.

Refer to User Instructions and/or maintenance manuals for information on use and
maintenance of these respirators.

P NIOSH does not evaluate respirators for use as surgical masks,

o z z-oewmp»

https://www.cdc.gov/niosh/npptl/topics/respirators/disp_part/respsource2.html




Putting On The Respirator

-133.pdf

USE AND CARE OF RESPIRATORS 2

Donning and Doffing
Follow manufacturer guidelines

User seal checks

Care and cleanliness in use = e

did
If you feel lackage, thers is nat
a proper seal

https://www.cdc.gov/niosh/docs/2010-133/pdfs/20

Always isolate respirator from contamination

S
. & am soones
. - . = o e Cleansg Wipe ]
Cleaning, disinfection between uses RESPiRATOR ] e e M
3 Lenga para higienizag 30 da respiradres S
. . . ° = =] e
Follow manufacturer guidelines for appropriate agents and methods g 2 E= 5
; Fwde wa sotl | Fimmula vee dooo
c c c . g . 3 e 2
Caution against corrosive agents which will damage respirators § @m,.,......, §
=] [o%
Do not immerse filters in liquids o £
[T — lif — With some exceptions for designated substances and low
[l sielrdies e boiling point organic vapours (which may require change
How long the filter or respirator each shift), this depends on usage:
can be used before changing? wi > [ > w1 = e - s s ww | o Exposure concentration
L * Breathing rate
SerVICe Ilfe CaICU|atorS Contaminant Contaminant Concentration H
e or CaS " . . For gases and vapours, there is also dependence on:
. . oluene ppm emove
End Of SerVICe |Ife pryene o-Xylene & 250 ppm Remove ° Temperature
indicators Soncentaton * Mixed or single compound exposure
©ppm Omg/m‘

Consult manufacturer technical support for guidance

https://www.safetyandhealthmagazine.com/ https://us.msasafety.com/



USE AND CARE OF RESPIRATORS 3

Consumable parts for re-usable respirators

= Even for reusable respirators, filters require regular changes
= Some other parts may need regular changeout - valves, gaskets

= Ensure stock on-hand of filters and some of these basic replaceable
parts

Maintenance
= User maintenance - verify what is and is not serviceable

= Supplier service centres

= Specialized equipment for powered air purifying respirator battery
treatments or air tank certification

Disposal

Replacement

= Take care of manufacturer/supplier claims

Canadian Centre for Occupational Health and Safety Respirator Safety Checklist:
https://www.ccohs.ca/oshanswers/prevention/ppe/respcare.html

Facepiece
body

Particulate
filter

OR
Inhalation valve
(behind holder) : ‘ Combination

and
Cartridge or gas o

filter holder T p:ar:;:iudl::e

Gasket
(if applicable)
Exhalation valve

and cover

The basic parts of a typical half-facepiece respirator are shown.
Two common options are illustrated on the right.
Both sides of the respirator would take the same type of filter or cartridge.

CCOHS

https://safestart.com/


https://www.ccohs.ca/oshanswers/prevention/ppe/respcare.html

THANK YOU AND QUESTIONS

Contact information:
sismith@kos.net +1-613-572-3964

Any unattributed photographs taken by the author



mailto:sjsmith@kos.net

