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Carbon Dioxide (CO,) Monitoring
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Including School
Transportation

Why you should care about CO, on the bus.
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A school bus is...

e The only option for some students to get to school

e A place where students may spend a considerable
amount of their day

e A safe method of transportation

e “An extension of the classroom”

ontarioschoolsafety.com



Classrooms aim for:

>6 air changes per hour

&
<1000 ppm CO,,
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Buses can experience:

0.13-1.9 air changes per hour
&

> 3000 ppm CO,,
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What is happening on
buses?




Ventilation on a School Bus

e Poor ventilation and high CO,

1. Low ceilings

2. Closed windows

3. No ventilation system

4. Crowded
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High Carbon
Dioxide

Health Risks
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Tiredness

Headaches

Dizziness

Concentration
difficulties



When a kid drinks
from your cup...

High Carbon
Dioxide

Inhaling = 3
Others’ Breath \ -
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Inhalable llinesses & Health Impacts

e Inhalable (airborne) ilinesses:

o Measles, Streptococcus A, SARS-CoV-2 (COVID),
Influenza, Respiratory Syncytial Virus (RSV), Norovirus,
and more...
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Inhalable llinesses & Health Impacts

e Measles:
o Blindness, deafness, and
permanent neurological
damage

e Streptococcus A:
o Kidney and heart damage

o Sepsis — Septic shock
m  Post-Sepsis Syndrome:
Persistent immune, cognitive,
neurological and cardiovascular
dysfunction

e SARS-CoV-2 (COVID):
o Blood vessel and neurological
damage
o Long Covid
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Chart 2
Percentage of Canadian adults with long-term symptoms, by number of self-reported COVID-19
infections, June 2023
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Source: Statistics Canada, Canadian COVID-19 Antibody and Health Survey - Follow-up Questionnaire, 2023.

“Even mild cases of SARS-CoV-2 infection
are at risk of becoming long covid, and these
results suggest the threat increases with
multiple infections.”

- Dr. Mona Nemer, Chief Science Advisor of
Canada
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https://www.facebook.com/groups/longcovidkidscanada/

Measles
remains infectious for
2 hours In the air




SARS-CoV-2
can infect within
6-37 minutes




Frequency, Intensity, and Time on the Bus
Increases Exposure Risk...

e Frequency:
o Loading and unloading the bus every Monday to Friday

e Intensity:
o Loading mixed classes of students in crowded aisles
o Singing, shouting, laughing, talking — generating virus
particles and CO,

e Time:
o Sitting shoulder-to-shoulder for 20-30 minutes in
compartmentalized seats with minimal fresh air
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Improving Air
Quality on Buses

Stopping the virus on the bus from going
‘round and ‘round...
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What can we do
tomorrow?
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Open Windows & Roof Hatches

e Student Transportation Services of Waterloo Region,
September 2021 Memo: “Public health has identified
the need for good ventilation inside school bus to
reduce the spread of COVID-19”

e Limitations:

a. Exposure to vehicle emissions:

m Pulmonary and cardiovascular health risks for children/drivers
m Associated with poor academic performance

b. Wildfire smoke days
c. Extreme weather conditions
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https://www.stswr.ca/policies/safety/windows-for-ventilation-during-pandemic/
https://www.stswr.ca/policies/safety/windows-for-ventilation-during-pandemic/
https://www.stswr.ca/policies/safety/windows-for-ventilation-during-pandemic/

Maximize Fresh Air Defroster Fan Speed

e |ncrease fresh air intake

near the bus driver
o Supplies fresh air to the
driver

e Limitations:
o Can'tfilter outdoor air
o Not sufficient for all
students - 6B

- COQ—S_gnSOT
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What can we do
after tomorrow?
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Provide Better Masks

e High-quality, tight-fitting, high-filtration masks like N95s,
CA-N95s, and KN95s can:

o Filter inhaled air
o Filter exhaled air

e (Canadian Standards Association (CSA) Certified
respirators meet a new engineering standard

(£94 .4 .1:21) for safety, filtration, fit, and breathability
o XS (young children), S, M, and L sizes
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Advocate for: Monitoring Carbon Dioxide
CO,: > 2000 ppm

: o CO,: >2000 ppm  1221PM Bus ride home
e Real-time monitoring (not  Bus ride to school W L

averages) T~

o Collect time-series data

o Start: 20 min. before
first person boards L _/ L/ 1L
o End: 20 min. after last
person leaves
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Advocate for: Monitoring Carbon Dioxide

CO,: > 3000 ppm
e Real-time monitoring (not Busrideto SC'h/OO' 10:46 AM

averages) CO,: >2100 ppm
Bus ride home
o Collect time-series data /
o Start: 20 min. before MM, A

first person boards

o End: 20 min. after last
person leaves
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Advocate for: Investments in Air Quality

1. Installation of portable air filtering units on the bus
o HEPA air purifiers
o MERV-13 air purifiers
o UVC filtration/disinfection devices

2. Installation of ventilation/filtration systems on the bus
o Bring in fresh and filtered outdoor air
o Filter and/or disinfect recirculated air

3. Electrification of school bus fleets to reduce emissions

ontarioschoolsafety.com
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Dr. William Bahnfleth, ASHRAE Epidemic
Task Force Chair:

“The density of people [on a bus] is ordinarily much higher than
in buildings. This density inherently increases the risk of
short-range transmission [of pathogens], and it is difficult, if not
impossible, to isolate passengers.”

“Code minimum ventilation and MERV-13 filter efficiency should
be viewed as baseline requirements that may not be sufficient....
Air cleaners may be used as a supplement... The best-established
technology (to supplement ventilation and filtration) currently is
disinfection with germicidal ultraviolet light.”
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Ontario students deserve better.
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