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SARS- CoV- 2

It’s airborne!
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https://www.cmaj.ca/content/193/26/E1010

https://ottawa.citynews.ca/all-audio/rob-snow-interviews/listen-covid-19-is-
airborne-scientists-agree-dr-jennifer-mcdonald-on-the-rob-snow-show-may-18-
2021-3789105

https://www.cmaj.ca/content/193/26/E1010
https://ottawa.citynews.ca/all-audio/rob-snow-interviews/listen-covid-19-is-airborne-scientists-agree-dr-jennifer-mcdonald-on-the-rob-snow-show-may-18-2021-3789105
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https://t.co/VD5uSNtYeY Omicron ?

"In case after case, a 
precautionary approach would 
have made a difference,

said Possamai. "We were not only late in moving 
in that direction, but there was a real lack of 
transparency." 

CBC News · Posted: Oct 17, 2020

Precautionary principle more important than ever!

3 December 2021 Risk assessment for SARS-CoV-2 variant: 
Omicron VOC-21NOV-01 (B.1.1.529) UK Health Security Agency

https://t.co/VD5uSNtYeY
https://www.cbc.ca/news/health/coronavirus-canada-sars-1.5766021
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Probable Transmission of SARS-CoV-2 Omicron Variant in Quarantine Hotel, Hong Kong, 
China, November 2021, Gu et al. 2021.

We report detection of severe acute respiratory syndrome coronavirus 2 Omicron variant 
(B.1.1.529) in an asymptomatic, fully vaccinated traveler in a quarantine hotel in Hong Kong, 
China. The Omicron variant was also detected in a fully vaccinated traveler staying in a room 
across the corridor from the index patient, suggesting transmission despite strict 
quarantine precautions.

It is not known whether these detected mutations might have affect the effectiveness of 
existing vaccines and virus transmissibility. However, detection of Omicron variant 
transmission between 2 fully vaccinated persons across the corridor of a quarantine hotel 
has highlighted this potential concern.

Airborne transmission across the corridor is the most probable mode of transmission.

Emerging infectious diseases. 2021 Dec 3;28(2). Pre-print. https://pubmed.ncbi.nlm.nih.gov/34860154/

https://pubmed.ncbi.nlm.nih.gov/34860154/
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https://covid19-sciencetable.ca/wp-content/uploads/2021/12/Update-on-COVID-19-
Projections_2021.12.07_English-1.pdf

Additional public 
health measures

https://covid19-sciencetable.ca/wp-content/uploads/2021/12/Update-on-COVID-19-Projections_2021.12.07_English-1.pdf
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Tools in the Toolbox: 

Simple Solutions for a “COVID-Safe” season 

Carbon dioxide (CO2) Monitoring and Risk Calculators

1) Introduce carbon dioxide monitoring as a tool in the tool box.
2) Provide an overview of “risk assessment calculators” from complex to 

simple.
3) Focus on simple calculators that everyone can use.
4) Provide some guidance and solution (s) that we can all apply.
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1,000 ppm 0.10%
Hours

undefined

reduced test 
scores

common in 
classrooms

Carbon dioxide < 600 ppm best
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1) Beware of getting elevated 
concentrations from your own breath. 
Should measure CO2 at a distance at least 2 
metres from any person. (Todd Irick, Occupational 
Hygienist OHCOW, pers comm). 

2) No one (to my knowledge) has correlated 
CO2 with particle concentrations (Dr. Lisa Brosseau 
pers comm).

3) The biggest problem with relying on CO2 as a 
surrogate for ventilation is that it tells you very 
little about air patterns in a room, which are 
much more important than people seem to 
recognize.  If there are dead or recirculating 
zones (as in the Guanghzu restaurant), 
the number of air changes will not have any 
impact on that (Dr. Lisa Brosseau pers comm).
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CO2 monitoring limitations (beware)

• not representative of risk related to non-airborne transmission pathways
• doesn’t account for re-circulated air that has undergone filtration 
• doesn’t consider other control measures, such as the use of masks as source control, 

nor the use of respiratory protection, nor contributions of CO2 from other sources. 

Notwithstanding, if the limitations are well understood, a precautionary approach 
supports the use of CO2 monitoring as a useful and relatively low-cost tool to make real-
time assessments of relative infection risk, which should lead to improvements being 
made to improve ventilation in indoor spaces.

OzSAGE
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Measurements should be taken at multiple locations within a 
room or space and repeated periodically during the time the 
room or space is occupied. 

A building wide system with central reporting and monitoring is 
desirable in all spaces with high occupancy, including healthcare, 
schools, aged-care and critical workplaces. 

OzSAGE
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https://solidarites-sante.gouv.fr/

French recommendations CO2

https://solidarites-sante.gouv.fr/
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In New Zealand the ministry 
also planned to bring in carbon 
dioxide monitors as part of a 
"ventilation toolkit" for schools.

NEW ZEALAND|Education
Covid 19 Delta outbreak: Ministry of Education 
ordering air purifiers, CO2 monitors for schools
2 Dec, 2021 10:52 PM

https://www.nzherald.co.nz/nz/covid-19-delta-outbreak-
ministry-of-education-ordering-air-purifiers-co2-monitors-for-
schools/RD5L2QKV4YH3ZIBKRMB5R2ZW3U/

https://www.nzherald.co.nz/nz/covid-19-delta-outbreak-ministry-of-education-ordering-air-purifiers-co2-monitors-for-schools/RD5L2QKV4YH3ZIBKRMB5R2ZW3U/
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Using decay curves from continuous 
monitoring to estimate (ACH) from each 
curve over consecutive days 

Looking at, and analysing 
information from decay 
curves, is another useful 
way to estimate ACH 

Suggestions for occupational hygienists, engineers, HVAC technicians and other!
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Risk Tools

How do we rank and show where improvements are absolutely necessary.

We must treat higher risks first.

• More comprehensive tools requiring specialist (technical) input.

• Simple tools that we can all use to keep our families safe etc. 
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ISIAQ Modeling Infection Risk from Indoor Aerosol Exposure to SARS-CoV-2 Tools Summary

https://www.isiaq.org/docs/Risk_Tool_Webinar-Tools_summary.pdf

This two-part webinar series provided a platform for developers to summarize their risk assessment tools so that they 
may be better understood and compared by potential users in the ISIAQ community. Read about the tools.

https://www.isiaq.org/docs/Risk_Tool_Webinar-Tools_summary.pdf
https://www.isiaq.org/docs/Risk_Tool_Webinar-Tools_summary.pdf
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Tool Link Comments

COVID-19 Infection Risk Manager
Prezant, B., Ongsono, D., Palmer, K.
Publication Reference or Web Reference

https://vue-covid-product.web.app
https://covid-risk-manager.web.app

Description including video and white paper & calculator). 
Compartment model (single zone) for calculating 
concentration in air, Wells-Riley for calculating risk of
infection. A point estimate of risk of infection is provided in 
the output, as well as the number of infections arising based 
on the occupancy specified. Time to re-occupancy is 
provided based on reduction in airborne concentration by 
99% based on exponential dilution law.

COVID-19 Aerosol Transmission 
Estimator Prof. Jose L. Jimenez, 
University of Colorado-Boulder, USA
Publication Reference or Web Reference

http://tinyurl.com/covid-estimator
https://doi.org/10.1111/ina.12751

The estimator is a box model of dispersion of contaminants 
indoors (virus-containing aerosols and CO2
from exhaled breath), that predicts the average indoor 
concentration of both for a given indoor activity.
The size of the space, ventilation and air cleaning, occupancy, 
number of repetitions of the event, and
activity are specified by the user.

Harvard-University of Colorado Boulder 
Portable Air Cleaner Calculator for 
Schools Joseph Allen, Jose Cedeno-
Laurent, Shelly Miller

https://tinyurl.com/portableaircleanerto
ol

Quick 'rule of thumb' selection guide for portable air cleaners
Look for portable air purifier with HEPA filter
Look for high clean air delivery rate

Avoid add-ons (e.g., ionizers, ultraviolet lights)

Fate and Transport of Indoor 
Microbiological Aerosols (FaTIMA)
W. Stuart Dols and Brian Polidoro

https://www.nist.gov/services-
resources/software/fatima
https://doi.org/10.6028/NIST.TN.2095

The web-based tool Fate and Transport of Indoor 
Microbiological Aerosols (FaTIMA) allows for the
determination of the indoor fate of microbiological aerosols 
associated with ventilation, filtration,
deposition and inactivation mechanisms.

https://vue-covid-product.web.app/
https://covid-risk-manager.web.app/
http://tinyurl.com/covid-estimator
https://doi.org/10.1111/ina.12751
https://tinyurl.com/portableaircleanertool
https://doi.org/10.6028/NIST.TN.2095


Airborne risk infection calculator

The QUT International Laboratory for Air Quality and Health has made available a downloadable Airborne Infection
Risk Calculator (AIRC tool). More generally, the target users are the technical professionals working to minimize the
risk of airborne disease transmission by implementing the five-step framework outlined by Morawska et al. (2020):

1. Use engineering controls to reduce the risk of airborne infection;
2. Use existing systems to increase ventilation rates (outdoor air change rate) and enhance ventilation

effectiveness;
3. Eliminate air-recirculation within ventilation systems so as to just supply fresh (outdoor) air;
4. Supplement ventilation with filtration systems to capture airborne microdroplets; and
5. Avoid over-crowding

More detail around how to use the calculator is provided here in the manual.

Ventilation Checklist (COVID-19)
Following the Hierarchy of Controls, ventilation and filtration provided by HVAC systems can reduce the airborne 
concentration of SARS-CoV-2 and thus the risk of transmission through the air. This Ventilation Checklist (COVID-
19) can be used as a guide to assess the suitability of ventilation in the workspace/building that are to be occupied.

https://research.qut.edu.au/ilaqh/projects/expiratory-aerosols-and-infection-spread/
https://research.qut.edu.au/ilaqh/wp-content/uploads/sites/174/2020/10/AIRC-v2.1-Users-Manual.pdf
https://www.ohcow.on.ca/edit/files/occ-covid/ventilation_checklist_generic_final_fillable.pdf


https://cityrpi.web.app/

https://cityrpi.web.app/


Evaluation, Monitoring and Mitigation of SARS-CoV-2 Airborne 
Transmission Risks in Cities and Buildings Dr. Liangzhu (Leon) Wang, 
Concordia University https://www.ohcow.on.ca/events/occ-covid-webinar-series/#1633725590142-163b4634-9dcb

https://www.ohcow.on.ca/events/occ-covid-webinar-series/


For building owners or users
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AIHA CDC https://www.backtoworksafely.org/cdc https://www.cov-
irt.org/exposure-assessment-tool/

https://www.backtoworksafely.org/cdc
https://www.cov-irt.org/exposure-assessment-tool/
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https://www.ohcow.on.ca/covid-19/classroom-ventilation-
calculation-tool/

OHCOW classroom-ventilation 
calculation tool.

https://www.ohcow.on.ca/covid-19/classroom-ventilation-calculation-tool/
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Please watch you will find this useful for your child’s school and classroom (ventilation)

https://www.youtube.com/watch?v=6-Btz4w97Tk

https://www.youtube.com/watch?v=6-Btz4w97Tk
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Risk Tools

How do we rank and show where improvements are absolutely necessary.

We must treat higher risks first.

• More comprehensive tools requiring specialist (technical) input.

• Simple tools that we can all use to keep our families safe etc.
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Sudbury & District 
Health Unit

https://www.ohcow.on.ca/covid-19/regional-risk-tool-tips/#risktable

https://www.ohcow.on.ca/covid-19/regional-risk-tool-tips/


Japan avoided a 
lockdown by telling 

everyone to steer clear 
of the 3 C's.

Source: https://www.mhlw.go.jp/content/10900000/000619576.pdf

https://www.mhlw.go.jp/content/10900000/000619576.pdf
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Overarching Principles

High risk can be identified with: The three V’s and T (any of 
these is a red flag, and more than one indicates higher 
risk):

Venue: Multiple people indoors, where social 
distancing is often harder.

(poor) Ventilation: Staying in one place with limited 
fresh air.

Vocalization: Talking, shouting or singing will increase 
aerosolization of the virus.

Time: The amount of time spent in the venue in 
relation to the risk. Less time is better.

https://ozsage.org/working_group/safe-indoor-air-ventilation/

https://ozsage.org/working_group/safe-indoor-air-ventilation/


https://www.backtoworksafely.org/cdc

https://www.backtoworksafely.org/cdc


The Control Banding (CB) approach is extremely useful, 
especially where there is uncertainty about the risk, and 
when figuring out where to assign additional controls.  

ACGIH formed 
the Pandemic 
Response Task Force. 
Led by Dr. Lisa 
Brosseau

https://www.acgih.org/pandemic-task-force/


What about selection of filtering facepiece respirator (FFR).

COMMENTARY: What can masks do? Part 1: The science behind 
COVID-19 protection. CIDRAP 

https://www.cidrap.umn.edu/news-
perspective/2021/10/commentary-what-can-masks-do-
part-1-science-behind-covid-19-protection

https://www.cidrap.umn.edu/news-perspective/2021/10/commentary-what-can-masks-do-part-1-science-behind-covid-19-protection




Bagheri et al. 2021

An upper bound on one-to-
one exposure to infectious 
human respiratory particles | 
PNAS

PNAS December 7, 2021 118 (49) e2110117118; 
https://doi.org/10.1073/pnas.2110117118

https://www.pnas.org/content/118/49/e2110117118
https://doi.org/10.1073/pnas.2110117118


CAN / CSA Z94.4.18 National Standard of 
Canada – Selection Use and Care of Respirators



https://www.irsst.qc.ca/en/institute/medias/news-
releases/id/281/support-tool-for-choosing-respiratory-
protection-against-bioaerosols-in-the-workplaceSee also irsst tool

https://www.irsst.qc.ca/en/institute/medias/news-releases/id/281/support-tool-for-choosing-respiratory-protection-against-bioaerosols-in-the-workplace
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Tools in the Toolbox: 

Simple Solutions for a “COVID-Safe” season 

Focus on simple calculators that everyone can use.



https://covid-19.forhealth.org/covid-19-transmission-calculator/

https://covid-19.forhealth.org/covid-19-transmission-calculator/


N95 face (covering 
very likely) 
Reduced 11% 
transmission risk to 
≤ 1%



https://www.cdc.gov/coronavirus/2
019-ncov/prevent-getting-
sick/interactive-ventilation-tool.html

Interactive Ventilation Tool

Select the options to see how 
particle levels change as you 
adjust ventilation settings.

https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/interactive-ventilation-tool.html


https://covidvisitrisk.com/riskscore-
english.html?utm_source=sudbury.com&utm_cam
paign=sudbury.com%3A%20outbound&utm_mediu
m=referral

https://covidvisitrisk.com/riskscore-english.html?utm_source=sudbury.com&utm_campaign=sudbury.com%3A%20outbound&utm_medium=referral


https://www.nist.gov/services-
resources/software/viper-virus-
particle-exposure-residences

https://www.nist.gov/services-resources/software/viper-virus-particle-exposure-residences


https://www.nytimes.com/interactive
/2021/us/covid-risk-map.html

https://www.nytimes.com/interactive/2021/us/covid-risk-map.html


https://www.cdc.gov/coronavirus/
2019-ncov/travelers/map-and-
travel-notices.html

https://www.cdc.gov/coronavirus/2019-ncov/travelers/map-and-travel-notices.html
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Sudbury & District 
Health Unit

https://www.ohcow.on.ca/covid-19/regional-risk-tool-tips/#risktable

https://www.ohcow.on.ca/covid-19/regional-risk-tool-tips/
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International good practices

https://ozsage.org/who-we-are/

https://www.worldhealthnetwork.global/holiday-flyer/

https://ozsage.org/who-we-are/
https://www.worldhealthnetwork.global/holiday-flyer/
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https://www.worldhealthnetwork.global/holiday-flyer/#English

https://www.worldhealthnetwork.global/holiday-flyer/


Occupational Health Clinics for Ontario Workers Inc. 
Prevention Through Intervention 



Occupational Health Clinics for Ontario Workers Inc. 
Prevention Through Intervention 

Simple Solutions for a “COVID-Safe” season – Upgrade you mask to a respirator!

https://www.youtube.com/watch?v=QHTK2yQidM8

https://www.youtube.com/watch?v=QHTK2yQidM8

