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Assessment of Existing Ventilation Conditions and 
Comparison to Recommendations for Reducing 
Risk of Virus Transmission 
January 21, 2021 

Harvard T.H. Chan School of Public Health, in a June 2020 report titled “Schools for Health: Risk Reduction 
Strategies for Reopening Schools”, defines three (3) routes of SARS-CoV-2 (the virus that causes COVID-
19) transmission supported by models and case studies which include close-contact transmission, long-
range transmission, and fomite transmission (i.e., transmission of the virus from an inanimate object). 
(Harvard T.H. Chan School of Public Health Healthy Buildings Program, 2020). As scientific evidence 
continues to support the hypothesis that SARS-CoV-2 can transmit from respiratory droplets and via 
airborne particles in the indoor environment, RHP’s group of Certified Industrial Hygienists (CIHs) and 
Occupational Health and Safety (OHS) science professionals continue to assist schools and businesses with 
assessing existing ventilation conditions and comparing current conditions to best-practice guidance for 
reducing the risk of COVID-19 transmission (cdc.gov; Van Doremalen `et. al. 2020; wsj.com; 
cidrap.unm.edu). Businesses and schools continue to search for COVID-19 risk reduction and transmission 
solutions based on scientific and professional best practice guidance and, as described in the following 
case study, RHP continues to work closely with clients to provide defensible guidance and identify 
customized site specific solutions to maintain a healthy indoor environment.  

 In October 2020, RHP conducted an on-site 
assessment of existing ventilation conditions 
within a Milwaukee, Wisconsin High School. 
The school, which was originally constructed 
in 1929 and is approximately 124,000 gross 
square feet, contains four mixed-use floors 
which include a cafeteria, maintenance 
areas, classrooms, common hallways, 
laboratories, teacher lounges, a gymnasium, 
and an auditorium theater. The school’s 
ventilation system was divided into three (3) 
sections (or zones) of the building, one (1) 
ventilation system for each zone.  

Prior to the onsite assessment, RHP met with school and facility staff to gather site specific information 
and collectively discuss scope of work options to reach the schools primary objective of safely returning 
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to in-person learning. The recommended options discussed included a simple site walkthrough, a 
thorough heating, ventilation, and air conditioning (HVAC) system evaluation, calculating and validating 
the air-change rate per hour (ACH) within each zone by conducting a tracer gas decay study, or conducting 
a full-scale DNA surrogate pathogen tracer study.  

The school elected to hire RHP to assess current 
ventilation conditions for two (2) HVAC zones within 
the school supplying ventilation to a new laboratory 
and the student classrooms. The agreed upon scope 
of work included calculating and validating the ACH 
within each zone using a tracer gas decay method, 
interviewing and collaborating with key school 
personnel while onsite, and documenting physical 
building, HVAC system, and filter characteristics. 
RHP measured the actual ACH for outside air 
(dilution ventilation) in each zone generally 
following ASTM method E741 - 11(2017) “Standard 
Test Method for Determining Air Change in a Single 
Zone by Means of a Tracer Gas Dilution”.1 

 

The resulting ACH for each HVAC zone was then compared against two (2) criteria including:  

i. recommendations from the American Industrial Hygiene Association (AIHA) which relate ACH 
values to relative risk reduction in comparison to other preventative measures such as mask-
wearing 2, and  

ii. recommendations from the American Society of Heating, Refrigerating and Air-Conditioning 
Engineers (ASHRAE) Epidemic Task Force which advocates maximizing outside air (OA) delivery, 
within system capabilities to maintain occupant comfort parameters and appropriately regulate 
relative humidity within the building.3 

Based on the information gathered while onsite, results of ACH calculations, and best-practice guidance, 
RHP provided a number of specific and practical recommendations for the school to follow such as filter 
replacement, increasing the amount of outside air, and increasing the number of stand-alone HEPA 

 
1 ASTM E741-11(2017), Standard Test Method for Determining Air Change in a Single Zone by Means of a Tracer 

Gas Dilution, ASTM International, West Conshohocken, PA, 2017, www.astm.org 
2American Industrial Hygiene Association (AIHA) “Reducing the Risk of COVID-19 Using Engineering Controls” 
August 28, 2020. https://aiha-assets.sfo2.digitaloceanspaces.com/AIHA/resources/Guidance-
Documents/Reducing-the-Risk-of-COVID-19-using-Engineering-Controls-Guidance-Document.pdf 

3American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) Epidemic Task Force. 
“Building Readiness Guide”. August 18, 2020 https://www.ashrae.org/file library/technical resources/covid-
19/ashrae-building-readiness.pdf 
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https://aiha-assets.sfo2.digitaloceanspaces.com/AIHA/resources/Guidance-Documents/Reducing-the-Risk-of-COVID-19-using-Engineering-Controls-Guidance-Document.pdf
https://www.ashrae.org/file%20library/technical%20resources/covid-19/ashrae-building-readiness.pdf
https://www.ashrae.org/file%20library/technical%20resources/covid-19/ashrae-building-readiness.pdf


Consulting Health Scientists  Page 3 of 3  

filtration units. In addition, RHP provided qualified 
and trusted mechanical, engineering, and 
construction referrals if the school opted to make 
significant changes to the building and/or HVAC 
system.  

By making these changes, the school now has 
confidence that the ventilation system is aligned 
with current best practice guidance established by 
organizations and experts in the field of public 
health sciences for reducing the risk of virus 
transmission. 

As the COVID-19 pandemic continues and more information becomes available, we recommend staying 
informed and current with regulations, industry guidance and best practices. Effective solutions should 
not be limited to a single control mechanism or practice, instead multiple control measures should be 
implemented to add layers of protection such as social distancing, face coverings, personal hygiene, and 
engineering controls that work together to reduce risk. 

Frank Pagone, PhD, CIH 
Senior Associate  
(773) 867-6011  
fpagone@rhprisk.com  

 

At RHP Risk Management, we help our clients navigate the uncertainties associated with environmental 
and occupational hazards and risks. Our staff of public health professionals are experienced and trained 
in recognizing, anticipating and controlling hazards. For more information on RHP’s services and contact 
information, please visit www.rhprisk.com. 

For more resources concerning COVID-19, visit www.rhprisk.com/coronavirus 
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