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Indoor Air Quality (IAQ) in Schools Guidelines



Note: Sample guidelines are provided based on current best practices and regulatory references. These guidelines do not constitute a mandate, nor do they imply liability should the school choose other options.  This document may be modified for your district's use in accordance with Missouri regulations, local regulations, local district policy, and guidance from the school medical director.   
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[bookmark: _Toc185424451]Overview
Indoor air quality (IAQ) is an increasingly important issue in school buildings and can directly affect the health and comfort of the occupants. Most IAQ problems can be prevented and resolved by simple, inexpensive measures. It is always safer and more cost effective to prevent IAQ problems than to resolve problems after they develop.

This guideline outlines the importance of indoor air quality, the primary causes of indoor air pollution, and the key drivers of an effective indoor air quality program.
[bookmark: _Toc185424452]Why is Indoor Air Quality Important?
Most people are aware that outdoor air pollution can impact their health, but many are unaware that indoor air pollution can also have significant, harmful effects. 
Environmental Protection Agency (EPA) studies have shown that indoors, humans are exposed to 2 to 5 times the amount of air pollutants as they are outside; this can mean over 100 times more pollutants indoors. The EPA ranks indoor air pollution among the top five environmental health risks to the public.

Poor indoor air quality can:
· Increase potential for long- and short-term health problems for students and staff.
· Negatively impact student attendance, comfort, and performance.
· Reduce teacher and staff comfort and performance.
· Quickly deteriorate and reduce effectiveness of school facilities and equipment.
· Increase potential for school closings or relocation of occupants.
· Strain relationships among school administration, parents, and staff.
· Create negative publicity.
· Impact community trust.
· Create liability problems.
[bookmark: _Toc185424453]Primary Causes of Indoor Air Pollution
Indoor air contaminants can come from inside the building or be brought in from the outdoors. 

Some causes may be:
· Indoor pollution sources releasing gases or particles into the air.
· Inadequate ventilation or filtration of the air.
· Insufficient outdoor air coming in to dilute emissions from indoor sources.
· Failure to carry indoor air pollutants out.
· Elevated temperatures and humidity can lead to higher concentrations of certain pollutants.

It is important to control sources of air pollutants, as IAQ issues can arise even if the HVAC system is functioning properly. The table below provides examples of air pollution sources.


	[bookmark: _fs_uT0qH1KLke416TLf1sw5w_0_9_1]Source
	Description

	Outdoor Sources
	Polluted Outdoor Air
· Pollen, dust, fungal spores
· Industrial emissions
· Vehicle emissions
Nearby Sources
· Loading docks
· Odors from dumpsters
· Unsanitary debris or building exhausts near indoor air intakes
Underground Sources
· Radon
· Pesticides
· Leakage from underground storage tanks

	Building Equipment
	HVAC Equipment
· Microbial growth in drip pans, ductwork, coils, and humidifiers
· Improper venting of combustion products
· Dust or debris in ductwork
Other Equipment
· Emissions from office equipment (volatile organic compounds, ozone)
· Emissions from shop, lab, and cleaning equipment


	Components/ Furnishings
	Components
· Microbiological growth on or in soiled or water-damaged materials
· Dry sewer traps that allow the passage of sewer gas
· Materials containing volatile organic compounds, inorganic compounds, or damaged asbestos
· Materials that produce particles (dust)
Furnishings
· Emissions from new furnishings and floorings
· Microbiological growth on or in soiled or water-damaged furnishings

	Other Indoor Sources
	· Occupants with infectious diseases
· Science laboratory materials
· Art supplies
· Copy/print areas
· Food preparation areas 
· Smoking lounges 
· Cleaning materials
· Emissions from trash 
· Pesticides 
· Odors and volatile organic compounds from paint, chalk, adhesives
· Dry-erase markers and similar pens
· Insects and other pests 
· Personal care products


[bookmark: _Toc185424454]Key Drivers to Deliver an Effective IAQ Program

The EPA has published six key drivers, which are essential elements of an effective and enduring IAQ management program. 

The six key drivers are: 
1. Organize for success.
2. Maintain constant communication with everyone.
3. Continuously assess your environments.
4. Plan for short- and long-term activities.
5. Act to address structural, institutional, and behavioural issues.
6. Evaluate your results for continuous Improvement.
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In the EPA Framework, seven technical solutions define the most common issues that schools need to address to effectively manage IAQ risks. When addressed systematically and aggressively, an IAQ program that focuses on these seven technical solutions can deliver a healthier school environment. The seven technical solutions are based on the IAQ Tools for Schools Action Kit, the Centers for Disease Control and Prevention School Health Policies and Practices Study, and the management practices of leading school IAQ Programs.

The seven technical solutions are:
	[bookmark: _fs_aE12ZackUClM1aenAc2bg_2_4_1]Solution
	Description

	Quality HVAC
	· Inspect HVAC systems regularly.
· Establish an HVAC maintenance plan.
· Change filters regularly and ensure condensate pans are draining.
· Provide outdoor air ventilation according to ASHRAE standards or local code.
· Ensure that air supply diffusers, return registers, and outside air intakes are kept clean.
· Keep unit ventilators clear of books, papers, and other items. 

	Control of Moisture/Mold 
	· Conduct routine moisture inspections.
· Establish a mold prevention and remediation plan.
· Maintain indoor humidity levels between 30% and 60%.
· Address moisture problems promptly.
· Ensure that wet areas are dried within 24-48 hours.

	Strong Integrated Pest Management (IPM) 
	· Inspect and monitor for pests.
· Establish an IPM Plan.
· Use spot treatments and baits.
· Communicate with occupants prior to pesticide use.
· Mark indoor and outdoor areas treated with pesticides.

	Effective Cleaning and Maintenance
	· Conduct routine inspections of the school environment.
· Develop a preventive maintenance plan.
· Train cleaning/maintenance staff on protocols.
· Ensure safety data sheets (SDS) are available to staff.
· Clean and remove any dust with a damp cloth.
· Vacuum using high-efficiency filters.

	Smart Materials Selection
	· Maintain products inventory.
· Develop low-emitting products purchasing and use policies.
· Use only formaldehyde-free materials.
· Use only low-toxicity and low-emitting paint.
· Select products based on product rating systems.
· Use the least toxic cleaners possible.

	Aggressive Source Control
	· Conduct regular building walkthrough inspections.
· Test for radon; mitigate if necessary.
· Implement a hazardous materials plan. 
· Establish a school chemical management and inventory plan.
· Implement smoke-free policies.
· Establish an anti-idling school bus policy.
· Use walk-off mats at building entrances.
· Release pollutants only when the school is unoccupied.

	Integrated Energy Management Solutions
	· Protect IAQ during energy efficiency upgrades and building renovations.
· Conduct regular HVAC maintenance and tune-ups.
· Install programmable thermostats.
· Conduct post-construction commissioning for HVAC systems.
· Control moisture in building assemblies, mechanical systems, and occupied spaces.


[bookmark: _Toc185424456]Develop an IAQ Plan
The EPA created the Indoor Air Quality Tools for Schools Program to help schools assess and improve indoor air quality. This comprehensive tool provides strategies for key school construction and renovation issues and can be of further assistance in developing a comprehensive IAQ program.  

Note:
The Missouri Radon Program offers free radon testing services for Missouri public schools. If your school district is interested in radon testing, contact Radon@health.mo.gov to find out more. https://health.mo.gov/living/environment/radon offers additional resources related to radon detection and remediation.
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	Title
	Location

	OSHA
	

	About Hierarchy of Controls
	https://www.cdc.gov/niosh/hierarchy-of-controls/about

	Identifying Hazard Control Options: The Hierarchy of Controls
	https://www.osha.gov/sites/default/files
/Hierarchy_of_Controls_02.01.23_form_
508_2.pdf

	Hazard Prevention and Control
	https://www.osha.gov/safety-management/hazard-prevention

	EPA
	

	The Indoor Air Quality Tools for Schools Approach: 
Providing a Framework for Success
	https://www.epa.gov/sites/default/files/
2018-08/documents/iaq_2018_
management_framework_success_
3page_508_final_2.6.18.pdf

	Creating Healthy Indoor Air Quality in Schools
	https://www.epa.gov/iaq-schools

	Healthy Indoor Air Quality in Schools
	https://www.epa.gov/system/files/
documents/2023-04/Schools_One_
Pager.pdf

	EPA IAQ in Schools
	

	Indoor Air Quality Backgrounder:
The Basics
	https://www.epa.gov/sites/default/files/
2015-09/documents/backgrounder.pdf

	Indoor Air Quality Tools for Schools: Prevent Indoor Air Quality Problems
	https://www.epa.gov/iaq-schools

	Indoor Air Quality Tools for Schools Action Kit
	https://www.epa.gov/iaq-schools/indoor-air-quality-tools-schools-action-kit

	Health Risks of Radon
	https://www.epa.gov/radon/
health-riskradon#:~:text=Radon
%20is%20the%20number%20one,
people%20who%20have%20
never%20smoked

	Other Resources
	

	Indoor air quality at school and students' performance: Recommendations of the UNESCO Chair on Health Education and Sustainable Development & the Italian Society of Environmental Medicine (SIMA). 
	https://doi.org/10.34172/hpp.2020.29




	Indoor Carbon Dioxide, Ventilation, and Indoor Air Quality.
	https://www.ashrae.org/file%20
library/about/government%20
affairs/public%20policy%20
resources/briefs/indoor-carbon-
dioxide--ventilation-and-indoor-air-quality.pdf

	IAQ Checklists
	

	Teacher’s Classroom Checklist
	https://19january2017snapshot.epa.gov/
sites/production/files/2014-11/documents/teacherchklst.pdf

	Administrative Staff Checklist
	https://www.epa.gov/sites/default/files/
2014-8/documents/adminstaffchklst.pdf

	School Official’s Checklist
	https://www.epa.gov/sites/default/files/
2014-11/documents/schoolofficialchklst
.pdf

	Health Officer/School Nurse Checklist
	https://www.epa.gov/sites/default/files/
2014-08/documents/healthofficerchklst.
pdf

	Building and Grounds 
Maintenance Checklist
	https://www.epa.gov/sites/default/files/
2014-08/documents/bldgmaintchklst.pdf

	Food Service Checklist
	https://www.epa.gov/sites/default/files/
2014-08/documents/foodsvcchklst.pdf

	Waste Management Checklist
	https://www.epa.gov/sites/default/files/
2014-11/documents/wastemgmtchklst.
pdf

	Additional Checklists
	

	Ventilation Checklist
	https://www.epa.gov/sites/default/files/
2014-08/documents/ventchklst.pdf

	Renovation and Repairs Checklist
	https://www.epa.gov/sites/default/files/
2014-11/documents/renrepairchklst.pdf

	Integrated Pest Management
Checklist
	https://www.epa.gov/sites/default/files/
2014-08/documents/ipmcklst.pdf

	Walkthrough Inspection Checklist
	https://www.epa.gov/sites/default/files/
2014-11/documents/walkthruchklst_
0.pdf
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