
CRASH COURSE ON 
SCHOOL AIR QUALITY 
IN NEW BRUNSWICK



SCHOOL AIR QUALITY

• Background information

• Current air quality testing & reporting in NB schools

• Overview of mechanical ventilation in schools

• Ways to improve air quality in your classroom

• Why this matters



DISCLAIMER

• I am a teacher, a parent – and, recently, 

an occasional writer, interviewee & 

presenter.

• I am not:

• An engineer

• An occupational hygienist

• A medical professional

• A physicist

• A lot of other things



BACKGROUND 
INFORMATION

What makes air “good” or “bad”?

Why is air quality a concern now?

What regulations govern indoor air quality?



GLOSSARY

Carbon dioxide (CO2)

• By-product of respiration used as a proxy to measure 
air quality and the rate at which air is being renewed. 
Increasing indoor CO2 levels indicate an increase in 
exhaled air in a space - or the air is being rebreathed. 
This is different than safe exposure levels, which 
indicate at what concentration acute health effects 
are seen. Research has also shown academic 
performance and attention declines with increased 
levels of carbon dioxide.



GLOSSARY

Indoor Air Quality (IAQ): 

• The air quality within and around buildings and 
structures. IAQ is known to affect the health, 
comfort, and well-being of building occupants. Poor 
indoor air quality has been linked to sick building 
syndrome, reduced productivity, and impaired 
learning in schools. IAQ is evaluated through 
collection of air samples, monitoring human 
exposure to pollutants, analysis of building surfaces, 
and computer modelling of air flow inside buildings.



GLOSSARY

Particulate Matter (PM): 
• Particulates are microscopic particles of solid or 

liquid matter suspended in the air. The term 

aerosol commonly refers to the particulate /air 

mixture, as opposed to the particulate matter 

alone. 

• PM2.5: Fine particles with a diameter of 2.5 μm

or less. Examples include combustion particles, 

organic compounds, metals.

• PM10: Coarse particles with a diameter of 10 μm

or less. Examples include dust, pollen, mold.



THE BEST AIR: OUTDOORS

• Typical (current) outdoor CO2 levels: 

420 – 430 PPM

• This value is used as a baseline for 

measuring the quality of indoor air

• Indoor CO2 levels are higher than outdoor 

CO2 levels. 

• The difference between those two levels 

shows how much CO2 people, animals, or 

machines have added to the indoor air



WHAT MAKES INDOOR AIR BAD?

• We can’t always be breathing outdoor air. 

• Air in schools is outdoor air with extra:

• CO2 from breathing

• Dust and chemistry experiments and art projects

• Airborne pathogens exhaled from infected folks 

(or sneezed, coughed…)

• Measles

• Tuberculosis

• Covid-19

• RSV

• Influenza

• Whooping Cough

• Strep



WHY ARE WE TALKING ABOUT
INDOOR AIR QUALITY NOW?

• Because we can, and because we need to.

• So much has been learned about indoor air quality in the last 

four years. We have a responsibility to take what has been 

learned and use it to improve the lives of our ourselves and 

those around us.

• In N.B schools, teachers are supported by the Principles of 

the NBTA Professional Conduct and Standards, specifically 

the requirements that:

• Teachers shall regard as their first obligation the student’s 

physical, social, moral and educational growth.

• Teachers have regard for the safety of their students.

• Teachers recognize the special position of trust and responsibility 

which they assume in their guidance of young people.

https://www.cbc.ca/news/canada/new-brunswick/student-absences-new-brunswick-november-increase-1.6712874


WHY ARE WE TALKING ABOUT
INDOOR AIR QUALITY NOW?

• The Province of New Brunswick’s

Occupational Health and Safety Policy 

(Finance and Treasury Board, applicable to all 

individuals employed in all parts of the Public 

Service), states in relevant part that:

• “It is the policy of the provincial government, as 

employer, to provide and maintain healthful working 

conditions and procedures which are:

• conducive to the health and safety of employees…”.

• “The Employees are responsible for conducting 

themselves to ensure their own health and safety and 

that of other persons at, in or near their place of 

employment.”

https://www.cbc.ca/news/canada/new-brunswick/teacher-shortage-absence-crisis-anglophone-schools-new-brunswick-association-connie-keating-1.6671280


WHY ARE WE TALKING ABOUT
INDOOR AIR QUALITY NOW?

• “In the last several years, a growing body of scientific 

evidence has indicated that the air within homes and 

other buildings can be more seriously polluted than the 

outdoor air in even the largest and most industrialized 

cities.” (United States Environmental Protection Agency)

• “In addition, people who may be exposed to indoor air 

pollutants for the longest periods of time are often those 

most susceptible to the effects of indoor air pollution. 

Such groups include the young, the elderly and the 

chronically ill, especially those suffering from 

respiratory or cardiovascular disease.” (United States 

Environmental Protection Agency)

https://www.cbc.ca/news/canada/new-brunswick/nb-teachers-association-urgent-issues-1.7027785


WHAT REGULATIONS GOVERN IAQ?

• In New Brunswick workplaces:

• Occupational Health & Safety Act

• ASHRAE 62.1-2010: Ventilation for 

Acceptable Indoor Air Quality

• 2010 standard which specifies 

minimum volume of outdoor air 

supply required based on

• Number of occupants, AND

• Area of room



WHAT REGULATIONS GOVERN IAQ?

• ASHRAE has updated their guidance in 

2013, 2016, 2019, and 2022. 

New Brunswick still uses 2010.

• ASHRAE published Standard 241, Control 

of Infectious Aerosols in 2023. It sets the 

new standard for keeping folks safe.

• Guidelines:

• School CO2 from 600 – 660 PPM

• Clean airflow of 20 L/s per person

• Air Changes per Hour (ACH) of 6.7 – 9.3

https://itsairborne.com/ashrae-241-control-of-infectious-aerosols-part-2-equivalent-clean-airflow-rates-76a511769d4d


MOTION 36
• In June, Motion 36 was unanimously 

passed in the New Brunswick Legislature. 

It called on the government to:

• modernize NB’s air quality laws

• bring forward a plan to monitor, report, 

and improve air quality systems in public 

buildings like hospitals, schools, and 

government buildings 

• mitigate the risks associated with the 

transfer of airborne illnesses

• ensure improved air quality in these 

buildings for patients, healthcare workers, 

students, educators, employees, and all 

who enter these buildings.

• It is non-binding. We have not yet seen the 

vote turn into actions.



TESTING & 
REPORTING

What does EECD check?

What doesn’t EECD check?

What does EECD tell us?



HOW DOES EECD TEST AIR QUALITY?

• “The first air quality tests were conducted 

in the 2020-2021 school year, under the 

conditions most likely to create a CO2

buildup: while classrooms were occupied 

during the winter heating season.”

• “Follow-up testing is completed annually 

during the same conditions in schools that 

are in need of integrated mechanical 

ventilation systems, and had previous 

peak CO2 levels above 1,500 ppm.”

About Air Quality Testing and Ventilation Upgrades
https://www2.gnb.ca/content/gnb/en/departments/education/k12/content/safe-buildings-optimal-learning/about-air-quality-testing.html



2020 – 2021: 60 SCHOOLS



2021 – 2022: 51 SCHOOLS



2022 – 2023: 35 SCHOOLS



WHAT DOESN’T EECD CHECK?

• Any school with a mechanical ventilation system (they don’t check if they work)

• Any school without a mechanical ventilation system that has previously obtained a 

single result below the 1500 PPM threshold (they don’t check if it’s still “safe”)

• Any school more than once a year (that don’t check if results are consistent)

• All classrooms in a tested school

• The validity of results (they don’t check if posted results are scientifically possible)



WHAT DOES EECD TELL US?

• “WorkSafeNB guidance indicates CO2 levels below 5,000 ppm over an eight-hour 

period weighted average, or 30,000 ppm over a 15-minute weighted average do not 

pose risks to occupants’ health and safety.”

• 5,000 PPM is the Threshold Limit Value for CO2 exposure. At this value:

• 12.1% of the air is rebreathed

• 1 in 8 breaths came from inside other people’s lungs



WHAT DOES EECD TELL US?

• “WorkSafeNB guidance indicates CO2 levels below 5,000 ppm over an eight-hour 

period weighted average, or 30,000 ppm over a 15-minute weighted average do not 

pose risks to occupants’ health and safety.”

• 30,000 PPM is the Short-term Exposure Limit for CO2 exposure. At this value:

• ~75% of the air is rebreathed

• 3 in 4 breaths came from inside other people’s lungs



WHAT DOES EECD TELL US?

• "Testing completed so far has not indicated an immediate danger to occupants," […] 

The department has previously described CO2 levels above 1,500 ppm as "less than 

optimal for learning.“ (Morgan Bell, EECD spokesperson)

• In New Brunswick, Bell said 1,500 ppm "was identified as the peak desirable CO2

readings for schools," in consultation with WorkSafeNB and the Department of 

Transportation and Infrastructure. "CO2 exposure does not pose a health risk unless 

the exposure is at a level of 5,000 ppm over an eight-hour period weighted average 

or 30,000 ppm over a [15]-minute period weighted average," she said in an emailed 

statement.

• "Personally, I think the best ventilation is an open window, but that's just a personal 

thought.” (Minister Bill Hogan)



LIMITATIONS OF THE
1500 PPM THRESHOLD

• Developed by WorkSafeNB as a:

“rule of thumb to judge acceptability of ventilation for most work settings. We 

[WorkSafeNB] do recognise the limitations of this approach, and hence added notes. 

These remind readers that CO2 levels are only one factor in the assessment of 

ventilation systems and that mechanical ventilation systems must adhere to 62.1-2010.”

• Does not consider current standards, guidance, and best practice from relevant 

organizations (ASHRAE 62.1-2022, ASHRAE 241) developed after 2010

• Does not consider the existence of children in schools:

“Different ages of occupants have not been considered in our guidance. This is a result 

of our jurisdiction: As WorkSafeNB, our mandate is limited to employees in New 

Brunswick. Unfortunately, students do not fall under our jurisdiction.”



MECHANICAL 
VENTILATION

How does it work?

Why does it exist?

When does it work?



WHAT DO VENTILATION SYSTEMS DO?

• “Ventilation is the process of moving air into and out of a space and typically 

refers to supplying outdoor air.” (Joey Fox, P.Eng – “Intro to Ventilation”)

https://mepfzone.blogspot.com/2021/05/working-of-ahu-air-handling-unit.html


WHY DO WE NEED THEM?

• “The air quality inside buildings can 

be poor because of harmful airborne 

pollutants, which can have negative 

impacts on the health and comfort of 

occupants.” 

• “The most straightforward way to 

reduce indoor pollutant 

concentrations is by exhausting 

indoor air and replacing it with 

outdoor air.” It’s Airborne: Intro to Ventilation
https://itsairborne.com/intro-to-ventilation-8e87382b950b

https://itsairborne.com/intro-to-ventilation-8e87382b950b


WHEN DO THEY WORK?

• In New Brunswick, mechanical ventilation systems in schools 

are programmed by the Department of Transportation and 

Infrastructure.

• The hours those systems run varies between schools.

• From DTI:

• “…ventilation systems are set to standard no flow […] as the 

buildings are unoccupied.”

• “In this case ‘unoccupied’ is defined as anytime outside of regular 

working hours.”



WHEN DO THEY WORK?



WHEN DO THEY WORK?

Average Hours 10.3

GNB Offices 14.0

District Offices 12.0

Schools 9.7

Schools (ASD) 9.3

Schools (DSF) 11.0



WHEN DO THEY WORK?
Devon Middle School

Dr A.T. Leatherbarrow Primary School

Fredericton High School

Hampton Elementary School

Hanwell Park Academy

Harrison Trimble High School

Lakefield Elementary

Moncton High School

Nelson Rural School

Petitcodiac Regional School

Quispamsis Elementary School

Quispamsis Middle School

Salem Elementary School

Seaside Park School

St. Malachy's Memorial High School

St. Rose School

These schools are among the 

buildings considered 

“unoccupied” after 4:00 PM



WHEN DO THEY WORK?



IMPROVING
AIR QUALITY
What free things can we do now?

What things could EECD be doing now?



WHAT CAN WE DO? (FREE)



WHAT CAN WE DO? (FREE)



WHAT CAN WE DO? (SOMETIMES FREE)

• Monitor CO2 for cues to open windows 

or problems with mechanical 

ventilation systems

• CAVI: CO2 Monitors for Public Libraries

• N.B. Public Libraries have not yet agreed to 

participate

• Donate A Mask: Request program for 

teachers



WHAT IS EECD DOING?

• Added portable HEPA 

filtration units to all classrooms 

without mechanical ventilation 

systems

• Installing mechanical 

ventilation systems in schools 

(~10 per year)

https://www.cbc.ca/news/canada/new-brunswick/schools-new-brunswick-covid-hepa-filter-ventilation-co2-1.6334362


WHAT COULD EECD BE DOING?

• Running mechanical 

ventilation systems while 

buildings are actually

occupied



WHAT COULD EECD BE DOING?

• Adding HEPA filtration to all 

occupied spaces in all schools, 

as recommended in the 

Employer’s own report on the 

subject

• This report is often cited to 

parents and staff as the reason 

they cannot donate HEPA 

devices to schools. That 

interpretation requires a very

selective reading of the report.

https://www2.gnb.ca/content/dam/gnb/Departments/ed/pdf/K12/recommendations-use-of-portable-air-filtration-systems.pdf


THE SECTION EECD CITES:



THE OTHER CITATIONS IN THEIR 
REPORT:



THE OTHER CITATIONS IN THEIR 
REPORT:



THE OTHER CITATIONS IN THEIR 
REPORT:



THE OTHER CITATIONS IN THEIR 
REPORT:



THE OTHER CITATIONS IN THEIR 
REPORT:



THE OTHER CITATIONS IN THEIR 
REPORT:



WHAT COULD EECD BE DOING?

• Allowing donations of HEPA 

devices from parents, staff, and 

community organizations

• Promoting the curricular and 

health benefits of STEM projects 

on air quality

• Corsi-Rosenthal boxes (DIY air 

cleaner)

• Measuring CO2 and PM2.5 in 

classes

https://www.cbc.ca/news/canada/new-brunswick/new-brunswick-schools-air-quality-test-results-ventilation-carbon-dioxide-2022-covid-1.6807229
https://www.cbc.ca/news/canada/new-brunswick/new-brunswick-schools-air-quality-test-results-ventilation-carbon-dioxide-2022-covid-1.6807229


WHAT COULD EECD BE DOING?

• Providing real-time data on the air quality in 

schools

• Boston Public Schools installed 4400 

sensors, with data available online, all the 

time, tracking:

• Carbon dioxide

• Carbon monoxide

• PM 2.5 & PM 10

• Temperature

• Relative humidity

• EECD checks CO2 in a few hundred rooms 

once a year, and reports those findings in a 

PDF months later.



WHY DOES THIS 
MATTER?

What educational & health benefits are seen with 

improved air quality?



IMPROVED MATH, READING, 
& SCIENCE SCORES

• Classroom ventilation rates were measured in 140 

fifth grade US classrooms.

• Mean mathematics scores increased by up to 

0.5% per each liter per second per person 

increase in ventilation rate, with similar 

effects on reading and science scores.
Haverinen-Shaughnessy, U., & Shaughnessy, R. J. (2015). Effects of Classroom Ventilation Rate and 

Temperature on Students’ Test Scores. PLOS ONE, 10(8), e0136165. https://doi. 

org/10.1371/journal.pone.0136165



IMPROVED COGNITIVE FUNCTION

• CO2 concentrations were measured as a proxy for 

ventilation rates in classrooms.

• Cognitive testing of students shows a 5% decrease in 

‘power of attention’ in poorly ventilated classrooms. 

Researchers equate this to the effect of a student 

skipping breakfast.

Coley, D.A., Greeves, R., & Saxby, B.K. (2007). The effect of low ventilation rates on the cognitive function of a 

primary school class. International Journal of Ventilation, 6, 107-112.



IMPROVED TEST SCORES

• Ventilation renovations were completed to improve 

IAQ in all school buildings within a single Texas 

school district.

• Math and reading test scores significantly improved, with 

an increased probability of passing by 2% and 3%, 

respectively.

Stafford, T. M. (2015). Indoor air quality and academic performance. Journal of Environmental Economics and 

Management, 70, 34–50. https://doi.org/10.1016/j. jeem.2014.11.002



FEWER MISSED SCHOOL DAYS

• Increased ventilation rates and child sick days were 

studied for 635 children attending 20 daycare 

centers in Denmark.

• A 12% decrease in sick days was found per hour increase in 

the air exchange rates.

Kolarik, B., Andersen, Z. J., Ibfelt, T., Engelund, E. H., Møller, E., & Bräuner, E. V. (2016). Ventilation in day care 

centers and sick leave among nursery children. Indoor Air, 26(2), 157–167. https://doi.org/10.1111/ina.12202



FEWER MISSED SCHOOL DAYS

• CO2 as a proxy for ventilation was studied in 60 

naturally ventilated primary school classrooms in 

Scotland.

• For each 100 ppm increase in time average CO2 concentration, 

student attendance decreased by about 0.4 days per year.

Gaihre, S., Semple, S., Miller, J., Fielding, S., & Turner, S. (2014). Classroom Carbon Dioxide Concentration, 

School Attendance, and Educational Attainment. Journal of School Health, 84(9), 569–574. 

https://doi.org/10.1111/josh.12183



FEWER MISSED SCHOOL DAYS

• CO2 concentration was measured continuously over 

two years in 162 US primary school classrooms with a 

mixture of mechanical and natural ventilation.

• For each 1 L/s (2.2 cfm) per occupant increase in ventilation rate, 

illness absence decreased 1.6%.

Mendell, M. J., Eliseeva, E. A., Davies, M. M., Spears, M., Lobscheid, A., Fisk, W.J., & Apte, M. G. (2013). 

Association of classroom ventilation with reduced illness absence: A prospective study in California 

elementary schools. Indoor Air, 23(6), 515-528. https://doi.org/10.1111/ ina.12042



FEWER MISSED SCHOOL DAYS

• Edmonton Public Schools have 

installed HEPA filters in every 

classroom.

• Calgary Board of Education has 

not, citing that their schools were 

already mechanically ventilated.

• From January to June 2023, 

Edmonton experienced 20% 

fewer absences due to illness



FEWER MISSED SCHOOL DAYS

• HEPA filters were added to UK schools in the first 

randomised trial

• Reduction in Covid-19 related sick days by more than 20%



HEALTHIER PEOPLE

• An Italian study of 10,000 classrooms

• Moving from natural ventilation to:

• 2.4 ACH reduced infections by 40%

• 4 ACH reduced infections by 66.8%

• 6 ACH reduced infections by 82.5%

Increasing ventilation reduces SARS-CoV-2 airborne transmission in schools: a retrospective cohort study in 

Italy’s Marche region

https://arxiv.org/ftp/arxiv/papers/2207/2207.02678.pdf



THIS ARTICLE WAS PUBLISHED 
THIS WEEK. 

It says many of the same 

things, but from an 

Ontario perspective. 

https://www.tvo.org/article/breathing-room-why-parents-and-experts-are-calling-for-a-clean-air-revolution-in-schools


REFERENCES: BACKGROUND

• NBTA: Professional Conduct and Standards

• CBC: N.B. students missed 250,000 days in November, data shows

• FTB/FCT: Occupational Health and Safety Policy

• CBC: teacher shortage at ‘crisis point’ in anglophone schools, warns head of 

association

• United States EPA: The Inside Story: A Guide to Indoor Air Quality

• CBC: Province’s teachers work in overcrowded classrooms, face verbal, physical 

abuse: survey
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https://www.cbc.ca/news/canada/new-brunswick/student-absences-new-brunswick-november-increase-1.6712874
https://www2.gnb.ca/content/gnb/en/departments/finance/human_resources/content/policies_and_guidelines/health_safety_policy.html
https://www.cbc.ca/news/canada/new-brunswick/teacher-shortage-absence-crisis-anglophone-schools-new-brunswick-association-connie-keating-1.6671280
https://www.cbc.ca/news/canada/new-brunswick/teacher-shortage-absence-crisis-anglophone-schools-new-brunswick-association-connie-keating-1.6671280
https://www.epa.gov/indoor-air-quality-iaq/inside-story-guide-indoor-air-quality
https://www.cbc.ca/news/canada/new-brunswick/nb-teachers-association-urgent-issues-1.7027785
https://www.cbc.ca/news/canada/new-brunswick/nb-teachers-association-urgent-issues-1.7027785


REFERENCES: BACKGROUND

• Occupational Health & Safety Act

• ASHRAE: The Standards for Ventilation and Indoor Air Quality

• ASHRAE: ASHRAE Standard 241, Control of Infectious Aerosols

• Equivalent Clean Airflow Rates from ASHRAE 241 Control of Infectious Aerosols (Part 

2)

• CBC: N.B. passes Opposition motion to improve air quality in public buildings
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REFERENCES: TESTING & REPORTING

• EECD: About Air Quality Testing and Ventilation Upgrades

• EECD: Results Summary

• CBC: Most N.B. schools that testing high for CO2 still lack proper ventilation, data 

reveals

• CBC: ‘As a parent, I would be concerned,’ air quality expert sats of N.B. school results

• CCOHS: Carbon Dioxide
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