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SESSION 1: UNDERSTANDING TRANSMISSION PATHS

There are 3 main transmission paths for the spread of SARS-CoV-2 within a building; fomite,
large droplet, and aerosol transmission. This presentation will review and interpret several key
scientific studies from 2020 on each of the 3 paths.

At the end of this presentation you will be able to:
1. Define the 3 main transmission paths of SARS-CoV-2 within a building.
2. Explain the difference between a logarithmic scale and a traditional scale on a graph.

3. Interpret the recent published science behind the survivability of the SARS-CoV-2 virus on
surfaces and in the air.

4. Interpret the recent published science related to the effectiveness of several common
mitigation measures to break the transmission paths.
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THE ILLUSION OF EXPLANATORY DEPTH

“We often overestimate our ability to explain things.
It's called the illusion of explanatory depth.”

* |n one set of studies, people rated how well they
understood devices and natural phenomena, like
rainbows and zippers.

= Then they tried to explain them.

= Ratings dropped precipitously once people had
confronted their own ignorance.

SOURCE: MIT Technology Review | Hutson, Matthew. “Why you don’t really
know what you know.” Oct 21, 2020



https://onlinelibrary.wiley.com/doi/abs/10.1207/s15516709cog2605_1
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HOW THIS IS GOING TO WORK
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WHAT IS A LARGE DROPLET?
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the risk of large droplet contact
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The 6 ft distance "rule” will reduce (but not eliminate)
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MASKS ARE HIGHLY EFFECTIVE AT
CAPTURING LARGE PARTICLES

Non-medical masks are between 20-80% effective at
capturing infectious particles depending on the size of the
particles, their fit, construction, and fabric.

SOURCE: American Chemical Society | -https://0dbsaes6rg/do
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Etsy Search for anything Q, signin

Holiday Shop Jewelry & Accessories Clothing & Shoes Home & Living Wedding & Party Toys & Entertainment Art & Collectibles Craft Supplies 18 Gifts

j_ Items sold on Etsy, such as masks and hand sanitizers, aren't medical-grade. Etsy sellers cannot make medical or health claims. More info.

Slmllaf ltemS See more >

Ad

600 thread count cotton face ... 600+ Thread Count Cotton Fac...  4-Layer Cosmos Face Mask. 10... PACK OF 4 - 600 Thread Count ...  Blue waves 4 Layer Cotton/Chi... 4-Layer Silk/Cotton Face Mask. ...
AmericanMaskWorks RavenberryFibers LittlePalguin ColorThreadBoutique SynapseedStudio LittlePalguin
$14.98 $10.79 $22.99 $47.00 $19.95 $25.99
%99 V) 3 i
FREE shipping 92/(10%off) FREE shipping FREE shipping Free shipping eligible FREE shipping

FREE shipping

AmericanMaskWorks

o 3,367sales W hhk
- 600 thread count & Chiffon Face Mask
y \ (Light Blue KONA Cotton), Premium,
E f N, Washable, 100% Cotton 3-Layer, 4-
¢ p Layer, US Made custom fit reusable
i i g Bestseller
™ ?6 $14.98+ V Instock
\ Style-Size
< >
Select an option v
Upgrades
Select an option v
Add your personalization (optional) v
Quantity
1 v
Related SearCheS P, ] Other people want this. Over 20 people have this in their

o—s+ cartsright now.
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Type and level
of group activity

Low occupancy High occupancy
Outdoors and Indoors and Poorly Outdoors and Indoors and Poorly
well ventilated well ventilated ventilated well ventilated well ventilated ventilated

Wearing face®

Silent

Speaking

Shouting,
singing

Wearing face coverings, contact for prolonged

Silent

Speaking

Shouting,
singing

No face coverings, contact for short time

Silent

Speaking

Shouting,
singing

erings, contact for short time

No face coverings, contact for prolonged time

Silent

Speaking

Shouting,
singing

Risk of transmission

Low BN Medium [ High .

* Borderline case that is highly dependent on quantitative definitions
of distancing, number of individuals, and time of exposure

Two Metres or One:
What Is The Evidence
for Physical Distancing
in COVID-19?

SOURCE: British Medical Journal
BMJ 2020;370:m3223

The importance of physical
distancing is dependent on
the risk of each specific situation.
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EXAMPLES IN THE
BUILT ENVIRONMENT
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TRANSMISSION PATHS:
FOMITE (SURFACE)
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AN ASIDE ABOUT SCALES...

* Log Reduction - 10-fold (one
decimal) or 90% reduction

* 1-Log Reduction would reduce the
number of bacteria 90%

- 100 bacteria reduced to 10 or 10
reduced to 1

~= -~ EARTHQUAKE
MAGNITUDE SCALE

8.0 0r GREATER

Great earthquake that can totally destroy

701079

Major earthquake causing serious damage

""""" MAJOR-()—-iag

May cause major damage in
populated areas

"""" S TRUNG@“ B

Slight damage to buildings

251054

Often felt, but only causes minor damage

2.5 0R LESS
; Usually not felt but can be recorded
=3 applerdotcom
@ 5 Garpiadaes by seismograph
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If deposited in large enough concentrations
under the right temperature and humidity conditions.

SARS-CoV-2 can survive for days on non-porous surfaces
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EXAGGERATED RISK OF TRANSMISSION OF COVID-19 BY FOMITES

THE LANCET | INFECTION DISEASES - JULY 03, 2020
= Assumptions are being made based on studies that aren’t like real-life scenarios.
= Most studies start with a very large initial viral sample (e.g. 107/10%/103 infectious particles)

* |[n a study of influenza patients from 2010 , the actual particles expelled was found to be
closer to 20-100 per cough, not 1000 to 10,000,000

SOURCE: https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0015100
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TIME TO REACH 1 LOG (90%) REDUCTION IN VIABLE SARS-COV-2
VIRUS DUE TO NATURAL DECAY ON VARIOUS MATERIALS
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STANDARD SURFACE CLEANING AGENTS ARE EFFECTIVE.

Alcohol, Hydrogen Peroxide, Household bleach, citric acid —
all have kill times under 1 minute when used per manufacturer directions

SOURCE: https://www.epa.gov/pesticide-registratie

F
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STANDARD SURFACE CLEANING AGENTS ARE EFFECTIVE

» “Surface disinfection with 0.1% sodium hypochlorite or 62—71% ethanol significantly
reduces coronavirus infectivity on surfaces within 1 min exposure time.”

SOURCE: National Center for Biotechnology Information | https://www.ncbi.nIlm.nih.gov/pmc/articles/PMC7132493/



SUNLIGHT (UVB) RAPIDLY INACTIVATES THE VIRUS.

Simulated sunlight can rapidly inactivate SARS-CoV-2 on
surfaces, suggesting reduced risk of surface transmission in
outdoor environments.

SOURCE: https://academic.oup.com/jid/article
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TIME TO REACH 1 LOG (90%) REDUCTION IN VIABLE SARS-COV-2
VIRUS IN SIMULATED SALIVA DUE TO UVB EXPOSURE
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POROUS OUTDOOR SURFACES




UVC LIGHT WILL ALSO RAPIDLY INACTIVATE THE VIRUS

UVc light at 254nm has been proven to rapidly inactivate
SARS-CoV-2 on surfaces, even at very high viral loads.

SOURCE: https://www.ajicjournal.org/g
F
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VIRAL REDUCTION OF SURFACE APPLICATION OF UVA AND UVC
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Home ' Air | Surface Objects Water | UV-Clamps UV LED  UV-C luminaires

Retail Hair and beauty salons Schools
Disinfecting shopping carts, shelves and Disinfect client rooms, floor, mirror, chair, Disinfect classroom walls, floors, desks
counters counter surfaces and other sensitive areas and surfaces

7
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Disinfect work rooms, meeting spaces Disinfect counters, cash machines and Disinfect guest rooms, reception areas and
and corridors work surfaces health club facilities

Food outlets Washrooms Transportation
Disinfect preparation surfaces and Disinfect vanity units, basins and mirrors Disinfect interior and exterior surfaces of
equipment different vehicles and passengers' waiting
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SECURITY SCREENING
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IS AIRBORNE (AEROSOL) TRANSMISSION EVEN POSSIBLE?

“To evaluate evidence of aerosol transmission of SARS-CoV-2, we apply the criteria of Jones
and Brosseau (Jones and Brosseau, 2015) " whjch are that aerosol transmission is plausible when (1)
virus-containing aerosols are generated by or from an infectious person, (2) virus remains
viable and infective in the aerosols for some period of time, and (3) the target tissues where
virus initiates infection are accessible to the aerosol with enough load.”

Aerosol transmission of SARS-CoV-27 Evidence, prevention and control

Song Tang,2P1 Yixin Mao,2' Rachael M. Jones.%' Qiyue Tan,2 John S. Ji,9¢ Na Li,2 Jin
Shen,2 Yuebin Lv,2 Lijun Pan,2 Pei Ding,2 Xiaochen Wang,? Youbin Wangq,2 C. Raina
Maclntyre,"9 and Xiaoming Shia.b-
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Shen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=32822927
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lv%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=32822927
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pan%20L%5BAuthor%5D&cauthor=true&cauthor_uid=32822927
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ding%20P%5BAuthor%5D&cauthor=true&cauthor_uid=32822927
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20X%5BAuthor%5D&cauthor=true&cauthor_uid=32822927
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=32822927
https://www.ncbi.nlm.nih.gov/pubmed/?term=MacIntyre%20CR%5BAuthor%5D&cauthor=true&cauthor_uid=32822927
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shi%20X%5BAuthor%5D&cauthor=true&cauthor_uid=32822927
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LOGIC TEST FOR AEROSOL TRANSMISSION

1.
2.

Saliva and/or respiratory fluids contain viable virus.

Breathing/talking/singing/coughing generate airborne particles
of sufficiently small size to aerosolize.

Virus remains viable in airborne particle.

Breathing in airborne particles can cause infection.
- The evidence for infection is always circumstantial.
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Saliva and/or respiratory fluids contain viable virus.




CONCENTRATION OF ACTIVE VIRUS IN LUNGS, SINUSES,
& STOOL OF COVID-19 PATIENTS
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Breathing/talking/singing/coughing generate airborne particles
of sufficiently small size to aerosolize.
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PARTICLE SIZE DISTRIBUTION FOR VARIOUS ACTIVITIES
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SOURCE: Aerosol Science and Technology Journal | https://www.ajicjournal.org/article/S0196-6553(20)30756-2/fulltext



HOW DOES A PARTICLE BECOME AIRBORNE?

90 p 10 u
@
13 ft/m 7 ft/im

“According to Stokes' law, the terminal velocity of a falling droplet scales as the square of its
diameter. Once airborne, speech-generated droplets rapidly dehydrate due to evaporation,
thereby decreasing in size and slowing their fall.”

SOURCE: Proceedings of the National Academy of Sciences
The airborne lifetime of small speech droplets and their potential importance in SARS-CoV-2 transmission, https://doi.org/10.1073/pnas.2006874117



HOW DOES A PARTICLE BECOME AIRBORNE?
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HOW DOES A PARTICLE BECOME AIRBORNE?

7 ft/m



HOW DOES A PARTICLE BECOME AIRBORNE?
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Virus remains viable in an airborne particle.




TIME TO REACH 1 LOG (90%) REDUCTION IN VIABLE SARS-COV-2
VIRUS DUE TO NATURAL DECAY ON VARIOUS MATERIALS

A Titers of Viable Virus
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SARS-CoV-2 can survive for more than 3 hr in the air, with a half-life of 1.1 hr in aerosols
(21-23 °C,; relative humidity 65%)

SOURCE: New England Journal of Medicine | https://www.nejm.org/doi/full/10.1056/nejmc2004973 | van Doremalen et al., 2020



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7413047/#b0440

here is a risk of “shared space” or “recirculated air”
aerosol transmission of COVID-19.

The 6 ft distance "rule" should be treated as a guideline not a rule,
droplets fall in a gradient based on their size.

Keeping 6ft away from an infected person will reduce
(but not eliminate) the risk, of large droplet contact,

=

i
i
i

\



‘Distancing in COVID-19?
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Two Metres Or One: What Is The Evidence for Physical Distancing in COVID-19?
SOURCE: British Medical Journal | BMJ 2020;370:m3223
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MANUAL OF
PHYSICAL DISTANCING

Space, Time, and Cities in the Era
of Covid-19
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SOURCE: LTL Architects | https://issuu.com/djlewis72/docs/200622_manualphysicaldistancing_draft
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MASKS ARE FAIRLY EFFECTIVE AT
CAPTURING SMALL PARTICLES

Non-medical masks are between 20-80% effective at
capturing infectious particles depending on their fit, construction,
and fabric.

Masks made of double layer, tightly woven fabric (like cotton) thatHi;
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EXAMPLES IN THE
BUILT ENVIRONMENT
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HOW TO REDUCE THE RISK
OF COVID-19 INFECTION

THROUGH BUILDING DESIGN.

Transmission of COVID-19 in buildings requires two things — the active

virus being present in sufficient guantity to cause infection and the

transmission of that active virus into the respiratory tract of the person

being infected. In public buildings, it's often difficult to control for the
presence of the virus, but good design practices can work together to
reduce the overall risk of infection.

Risk of Viral
Infection

Transmission
(contact)into
respiratory tract

3 Transmission Paths

Using the Cause Map diagramwe are able highlightthe 3
potential transmission paths of a viral infection. Each path has
different control opportunities (Solutions) that can reduce the
risk of transmission. The 3 paths include:

Surface Transmission
A person touches a contaminated surface and then
inadvertently touches their face introducing the virus.

Droplet Transmission

An infected person is talking, coughing, or sneezing within close
contact of others. Large Respiratory droplets (greater than Sum
to 10pm) makes direct confact to infect.

Airborne (aerosol} Transmission
An infected personis talking, coughing, or sneezing. The small

respiratory droplets (less than 5pm to 10um)remain suspended
in airfor a period of time and over greaterdistance.

[Solution:
iral Inactivation device of
[capture device within air

lhandling unit

Airborne virus recirculated
into occupied breathing
zone through shared
building HYAC
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REVIEW OF SESSION 1

= There are 3 main transmission paths: Fomite, Large droplet, and Aerosol

= Masks are very effective at large droplet capture & ~50% effective at capturing small ones
= Sunlight rapidly inactivates coronavirus

= UVc light also rapidly inactivates coronavirus

= Aerosol transmission is possible

» The virus that causes COVID-19 stays viable in the air for roughly 3 hours
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