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 Indoor air quality introduction

 IAQ surveys and initiatives

 Overview of HVAC evaluations during the COVID-19 pandemic

Objectives



 What is “good indoor air quality”?

 What are some challenges for staff when investigating IAQ 
concerns?

What is Indoor Air Quality?



Indoor Air Quality Can Impact

 Health / Wellbeing

 Productivity



 Indoor air with acceptable ventilation according to American 
Society of Heating, Refrigerating & AC Engineers (ASHRAE) 
standards.

 Sources of indoor air contaminants are minimized.

 75% or more of building occupants are comfortable at work.

“Good Indoor Air Quality”



 Chemical

 Particulate Matter

(non-biological)

 Biological

Common IAQ Pollutants



 Products used in the building

 Chemical spills

 Pesticides

 Construction supplies

 Products of combustion 

(CO and Formaldehyde)

Chemical



 Solid particles and liquid droplets

 Dust, dirt, pollen, smoke, soot

 Printing and copying

 PMs from construction

 Fossil fuels

 Fires

 Cigarette smoke

Particulate Matter (Non-biological)



 Bacteria

 Viruses

 Mold/fungi

 Dust mites

 Animal dander

 Pollen

Biological



 Allergenic

 Respiratory system irritation

 Asthma

 Molds can cause localized skin or 
mucosal infections.

 Some may be more susceptible 
than others. 

Biological Health Effects



 Mold can be found almost anywhere.

 Mold requires moisture to grow.

 All molds have the potential to cause health effects.

 Health effects vary and are dependent on the individual.

Mold Facts



Mold 

https://www.cdc.gov/fungal/diseases/aspergillosis/index.html
https://mycology.adelaide.edu.au/descriptions/hyphomycetes/penicillium/

https://mycology.adelaide.edu.au/descriptions/hyphomycetes/cladosporium/

https://www.cdc.gov/fungal/diseases/aspergillosis/index.html
https://mycology.adelaide.edu.au/descriptions/hyphomycetes/penicillium/
https://mycology.adelaide.edu.au/descriptions/hyphomycetes/cladosporium/


 Molds can produce mycotoxins.

 What we know is limited to effects after ingestion.

 Mycotoxins are not always present when mold is in a building.

 More research is needed on this topic.

Mycotoxins



 Currently, there are no federal or state regulations for mold 
remediation.

 Developing regulations is difficult because there are no typical 
buildings, let alone a typical way they affect people. 

 Accepted industry guidelines have been developed by the EPA, AIHA, 
and IICRC.

Mold Regulations – Where Are They?



 Presents recommendations on mold 
remediation. 

 EPA does not regulate mold or mold 
spores in indoor air. 

EPA – Mold Remediation in Schools and 
Commercial Buildings



 Fix leaky plumbing and leaks as soon as possible.

 Watch for condensation and wet spots. 

 Prevent moisture due to condensation.

 by increasing surface temperature or reducing the moisture level in air 
(humidity). 

 To increase surface temperature, insulate or increase air circulation. 

 To reduce the moisture level in air, repair leaks, increase ventilation (if outside 
air is cold and dry), or dehumidify (if outdoor air is warm and humid).

 Keep heating, ventilation, and air conditioning (HVAC) drip pans clean, 
flowing properly, and unobstructed.

Prevention is Key:  Moisture Control is Mold Control



 Vent moisture-generating appliances, such as dryers, to the outside 
where possible.

 Maintain low indoor humidity, below 60% relative humidity (RH), 
ideally 30 – 50%, if possible.

 Perform regular building/HVAC inspections and maintenance as 
scheduled.

 Clean and dry wet or damp spots within 48 hours.

 Don’t let foundations stay wet. 

 Provide drainage and slope the ground away from the foundation.

Prevention is Key:  Moisture Control is Mold Control



 Record-setting rain and high temperatures and humidity in 2018 that led to mold 
growth in campus housing.

Moisture Control Efforts



 Installing/using regular and commercial-grade humidifiers

 Installing humidity sensors 

 Waterproofing foundations

 Upgrading air-conditioning fan coil units

Moisture Control Efforts



 Removing closet doors to improve air flow

 Reinsulating pipes

 Replacing window and roofs

 Training for staff on recognizing/identifying mold

Moisture Control Efforts



Remember…

MOISTURE CONTROL 

is the key to 

MOLD CONTROL



Interview, Investigate, Evaluate 

and Remediate

Conducting an IAQ Survey



 ESSR and Facilities Management both have Mold or Indoor Air Quality 
Concern “Buttons.”

Communicating and Receiving a Concern



Communicating and Receiving a Concern



 Interview employees

 Interview building personnel

 Visual inspection

 Data/Sample collection (if warranted)

What to Do First?



 Who, what, when, why, where?

 How are the conditions affecting the employee?

 Believe the occupant.

 Communicate the possible next steps to be taken.

 Stay in contact throughout the process.

Employee Interview/Conversation



 What is the configuration of the HVAC system?

 What preventative maintenance is performed on the system? 

 Any recent floods/moisture intrusion? 
 If so, what was the cleanup response?

 More questions
 cleaning chemicals 

 furniture purchased

 recent alterations

Building Personnel Interviews



Investigate – IAQ Survey Tools



 Strategies to respond to water damage 
within 24-48 hours.

 Designed to help avoid the need for 
remediation by taking quick action before 
growth starts.

 If mold is found, refer to Table 2 for 
guidance on Remediation (to be discussed).

Evaluate – Table 1:  Water Damage – Cleanup and 
Mold Prevention



Evaluate – Table 1:  Water Damage – Cleanup and 
Mold Prevention



Evaluate – Table 1:  Water Damage – Cleanup and 
Mold Prevention



 Are there hazardous materials present?

 Are there existing moisture problems in the building?

 Have building materials been wet more than 48 hours? 

 Are there hidden sources of water or is the humidity too high 
(high enough to cause condensation)? 

 Are building materials or furnishings visibly damaged? 

 What is the area (SF) of materials affected?

Questions Before Remediating



Table 2: Guidelines for Remediation



 Performed by qualified personnel

 No visible dust/debris

 No moisture-affected materials

 No visible mold growth

 Ability to occupy or reoccupy the space

Verification Inspection



 Air samples run for 2-10 minutes

 Dependent on time of day and weather

 Can cause false alarm or false assurance

Air Sampling for Mold



 There are no federal limits for mold in building air. 

 The susceptibility of individuals can vary greatly either 
because of the amount or type of mold.

 Sampling and culturing are not reliable in determining an individual’s health risk.

 If an individual is susceptible to mold, and mold is seen or smelled, there is a 
potential health risk, and it should be removed. 

Should I Collect Air Samples for Mold?



Should I Collect Air Samples for Mold?



 Inadequate ventilation – 52%

 Contamination from inside the building – 16%

 Contamination from outside the building – 10%

 Microbial colonization – 5%

 Contamination from building fabric – 4%

 Unknown sources – 13%

Primary Sources of IAQ Problems
(500 IAQ Investigations by NIOSH)*



Visible mold growth on indoor 
materials is not an acceptable 

condition and should be corrected

Remember…



Campus Ventilation Assessments for 
COVID-19



 Evaluation task force assessed over 800 HVAC systems in almost 
100 buildings.

 ASHRAE “transmission of the virus through the air is sufficiently 
likely that airborne exposure should be controlled.”

Campus Ventilation Assessment Overview



 “Ventilation and filtration can reduce the airborne concentration of 
SARS-CoV-2 and thus the risk of transmission through the air.” 

 ASHRAE guidance covers three areas:
 Dilution

 Ventilation

 Filtration

Campus Ventilation Assessment Overview



Ventilation

 Increase outside air ventilation

 Disable demand-controlled ventilation

 Open outdoor air dampers to 100% 

Filtration

 Improve filtration to MERV-13 or highest achievable

ASHRAE Ventilation and Filtration Guidance



 Task force made up of UMD Engineering Services, Mechanical 
Engineers and HVAC Systems, Zone Supervisors.

 HVAC assessments were audited by a 3rd party Industrial Hygiene and 
Engineering firm.

 Occupied buildings were prioritized to implement mitigation strategies.

 Research buildings and Health Center

Task Force 



 Low to no occupant buildings were assigned a lower priority and 
assessed while mitigation strategies were being implemented in higher 
priority buildings.

 Individual spaces reviewed upon request.

Task Force 



 Type of systems 

 Automation systems

 Operation schedules

 Current filter efficiency rating

 Filter condition

 Suggested mitigation strategies

Assessment Tool



Assessment Tool



Assessment Dashboard



 Good Indoor Air Quality improves the overall working condition in 

buildings for employees.

 Controlling moisture reduces the possibility of mold growth.

 Visible mold growth should be remediated.

 Improving dilution, ventilation & filtration improves Indoor Air Quality.

Summary



Michael Stumpo
OSH Coordinator

mstumpo@umd.edu
osh@umd.edu
safety@umd.edu

301.405.3982 (work)

301.405.3960 (front desk)

Questions?

mailto:mstumpo@umd.edu
mailto:osh@umd.edu
mailto:safety@umd.edu

