Cleaning, Sanitizing, and Disinfecting Guidelines
HVAC Indoor Air Quality Guidelines
[bookmark: _Toc170480878]Overview
Heating, ventilation, and air conditioning (HVAC) systems maintain indoor air quality by ensuring proper ventilation (air flow) throughout buildings. These systems: 
· Filter contaminants from the air, such as dust, pollution, allergens, biological agents (e.g., bacteria, viruses, and mold), and gases or vapors.
· Dilute contaminated air by adding in clean air. 
· Remove foul odors. 
· Control room temperature and humidity.

Ventilation alone is not enough to protect individuals from the spread of airborne diseases, such as Tuberculosis. It is important to combine ventilation with best practices from the Centers for Disease Control and Prevention (CDC), the Environmental Protection Agency (EPA), and other public health agencies. Hand washing, cleaning and disinfecting environmental surfaces, practicing social distancing, and using source control, along with maintaining indoor air quality, all help to prevent the spread of airborne diseases.

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.   
Design Considerations
· Ensure HVAC systems are made to appropriately fit your building and meet the ASHRAE Standard 62.1 for ventilation design and indoor air quality. A properly designed and functioning HVAC system: 
· Controls temperature and relative humidity levels to provide thermal comfort.
· Distributes adequate amounts of outdoor air to meet the ventilation needs of school occupants.
· Isolates and removes odors and other contaminants through: 
· Pressure control
· Filtration
· Exhaust fans 
· In new buildings, ensure proper installation prior to use.
· Avoid having supply and return vents in close proximity to allow for adequate circulation. 
· Specialty rooms like science labs, art studios, or workshops may require increased ventilation due to specific hazards.
· Consider designing specialty rooms in the clinic/nurse’s office (i.e., waiting room, observation room, sick/well room).

Any alterations to rooms or spaces might affect HVAC systems' effectiveness. Ensure review by a licensed professional before making any alterations.      


HVAC Operations
· Ensure the vents are not blocked or covered.
· Set the HVAC system settings to bring in as much outdoor air as safely allowed.
· Lower or stop HVAC air recirculation if it is practical and with the help of an HVAC expert. Recirculation is when air inside the building is reused, instead of outdoor air.
· Run the HVAC system at maximum outside airflow for 2 hours before and after people are in the building if you can. This will refresh the air before people come to school and remove contaminants at the end of the day.
· Increase the HVAC system’s total air flow supply to spaces with people in them when you can. More air flow makes sure recirculated air passes through the filter more often.
· Turn off the demand-controlled ventilation (DCV) controls that lower air supply based on the amount of people or temperature so that the air supply will remain constant throughout the day.
· Set the fan control to “On” not “Auto” to ensure the HVAC system constantly filters and moves air.
HVAC Maintenance
Service
Ensure the HVAC system is serviced by a trained and certified HVAC technician according to the manufacturer’s scheduled maintenance recommendation.
Ventilation
· Follow ASHRAE’s Standard 62-1989 for recommended outdoor air ventilation levels in schools. These levels are described in EPA’s report, Indoor Air Quality Tools for Schools. 
· Generally, a range of 15 to 60 cubic feet per minute of outdoor air for each person in the area served by the HVAC system is recommended.
· Ensure vents aren't blocked or covered.
Filters
· Use filters meeting Minimum Efficiency Reporting Values (MERVs) requirements to filter contaminants effectively, if the building systems have capacity for that level of filtration. 
· MERVs report a filter's ability to capture larger particles between 0.3 and 10 microns (µm).
· Higher MERV ratings work better against smaller pollutants.
· Use filters with the highest MERV rating that allow the HVAC system to maintain indoor temperature and humidity set points or desired pressure relationships.  
· Optimally, buildings should utilize a high efficiency particulate air (HEPA) filter if the building systems can function with that level of filtration. If this is not feasible, utilize a MERV rating of 13 or higher for control of COVID-19. 
· Filters with a MERV of 13 and above are required to demonstrate at least 50% removal efficiency for the smallest particles tested.
· Ensure filters are: 
· The correct size for the system and installed correctly.
· Not visibly soiled or damaged.
· Replaced according to the manufacturer’s instructions. 
· Removed properly to avoid contamination.

Note: MERV ratings are found on the EPA website and in the resources below.  Specific HVAC model guidelines can be found in the system’s owner’s manual or by consulting a certified HVAC technician.
Temperature and Humidity
Temperature and humidity can also affect indoor contaminant levels. The American Society of Heating, Refrigerating, and Air-Conditioning Engineers (ASHRAE) Standard 55-1992 describe the temperature and humidity ranges that are comfortable for most people. Generally, temperature and humidity should be maintained within the comfort zone of 68 to 78 degrees and 30% to 60% relative humidity, depending on the season. 
Carbon Dioxide
Monitoring for carbon dioxide (CO2) may be useful for indicating when outdoor air ventilation may be inadequate.
Inactive HVAC Systems Issues
· Long periods of disuse can lead to mold, bacteria, pests, and odors.
· Prior to reusing a building, a licensed professional should inspect the HVAC system for potential issues affecting health and comfort.
HVAC Checklist
	☐
	The HVAC system meets the ASHRAE Standard 62.1 for ventilation design and indoor air quality.

	☐
	The HVAC system has been serviced by a trained and certified HVAC technician.

	☐
	The vents are not blocked or covered.

	☐
	The HVAC system settings are set to bring in as much outdoor air as safely allowed.

	☐
	Air recirculation is lowered or turned off when practical and with the help of an HVAC expert. 

	☐
	Total air flow supply is increased as much as possible to spaces with people in them when recirculation is on.

	☐
	HVAC system is set at maximum outside airflow for 2 hours before and after people are in the building when possible.

	☐
	Demand-controlled ventilation (DCV) controls are turned off.

	☐
	Fan control is set to “On” not “Auto” to ensure the HVAC system constantly filters and moves air.

	☐
	Air filters have the highest MERV rating possible and at least a 13.

	☐
	Air filters are the correct size for the system.

	☐
	Air filters are installed correctly.

	☐
	Air filters are not visibly soiled or damaged.

	☐
	Air filters are replaced according to the manufacturer’s instructions.

	☐
	Air filters are removed properly to avoid contamination.


Resources
	Title
	Location

	Improving Indoor Air Quality to Improve Health
	https://stlouiscountymo.gov/st-louis-county-departments/public-health/covid-19/advisories-safety-recommendations/improving-indoor-air-quality/

	About Air Quality
	https://www.cdc.gov/air-quality/about/?CDC_AAref_Val=https://www.cdc.gov/air/default.htm

	Ventilation Frequently FAQs Asked Questions 
	 https://www.cdc.gov/niosh/ventilation/faq/?CDC_AAref_Val=https://www.cdc.gov/coronavirus/2019-ncov/community/ventilation.html

	Air Cleaners, HVAC Filters, and Coronavirus (COVID-19)
	https://www.epa.gov/indoor-air-quality-iaq/air-cleaners-hvac-filters-and-coronavirus-covid-19

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

	Ventilation in Schools and Childcare Programs
	https://www.cdc.gov/coronavirus/2019-ncov/community/schools-childcare/ventilation.html

	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

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

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





References
	Title
	Location

	What is a MERV rating?
	https://www.epa.gov/indoor-air-quality-iaq/what-merv-rating

	ANSI/ASHRAE Standard 55
Thermal Environmental Conditions for Human Occupancy
	https://www.ashrae.org/technical-resources/bookstore/standard-55-thermal-environmental-conditions-for-human-occupancy

	The Standards for Ventilation and Indoor Air Quality
	https://www.ashrae.org/technical-resources/bookstore/standards-62-1-62-2

	Selection and Use of Portable Air Cleaners to Protect Workers from Exposure to SARS-CoV-2
	https://tools.niehs.nih.gov/wetp/public/hasl_get_blob.cfm?ID=1302

	Improving Ventilation In Buildings
	https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/improving-ventilation-in-buildings.html

	School Health
	https://health.mo.gov/living/families/schoolhealth/

	Radon
	https://health.mo.gov/living/environment/radon/

	Indoor Air Quality in Schools
	https://health.mo.gov 
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