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Good Day and welcome to IAQ Radio+ Episode 781 BLOG! This week we welcomed
Dr. Richard Shaughnessy for a Life & Times interview.

Richard has been a tireless advocate for better indoor environmental quality (IEQ)
and for helping bridge the gap between researchers and practitioners throughout
his distinguished career. He has also been a longtime supporter and frequent
contributor to IAQ Radio, dating back to his first appearance on January 12, 2007,
alongside Peter Sierck.This week we looked back on Richard's impactful career,
discussed the lessons he has learned along the way, and explored new research
that is helping change how we understand indoor environments.

Richard J. Shaughnessy, PhD has served as Director of the University of Tulsa’s
Indoor Air Quality Research Program (TUIAP) in the Chemical Engineering
Department since 1987. His studies have focused on particulate research, air
cleaner evaluation, indoor chemistry, school studies, asthma/housing research,
and resolution and remediation of bioaerosol-related problems. He is experienced
in field research in homes and schools, and associated measurements/tools related
to characterization of IAQ and moisture. He has also studied associations between
IAQ parametersin classrooms and student health/performance, a basis for “clean”
in schools which applies to both performance and health of students.

Nuggets mined from today’s episode:

Early Years & Foundations at TUIAP

Dr. Richard Shaughnessy PhD reminisced about his career in indoor air quality
research. Dr. Shaughnessy explained how he started the Indoor Air Quality
Research Program at the University of Tulsa in 1987, initially working on
wastewater and air quality related to oil field service equipment before
transitioning into indoor air quality research. He mentioned his long-term



collaboration with the EPA since 1989, work with allergy clinicians, and highlighted
the evolution of his work to include school studies, air cleaner evaluation, and
bioaerosol-related research. He remains enthusiastic and excited about the vast
opportunities in IAQ research. He credited Jed Harrison (EPA Las Vegas), Terry
Brennan (Camroden Associates), Bill Turner (Turner Building Science), Brad Turk
(EBSI) as pioneers in the IAQ movement.

Indoor Environmental Quality in Schools

Shaughnessy discussed his research on indoor environmental quality (IEQ) in K-12
schools, explaining how poor ventilation affects student performance, health, and
absenteeism. Lack of ventilation, often driven by energy savingsis a commonly
overlooked problem in public schools. He explained how carbon dioxide levels
serve as a surrogate for ventilation problems and highlighted collaborative
research with others documenting ventilation issues across hundreds of schools.
The discussion touched on factors contributing to poor ventilation, including
overcrowding, energy efficiency efforts that reduce outdoor air intake, and
underfunding of school maintenance staff.He is thankful for opportunities to being
able to bring other researchers for collaborate work on studies. Ventilation dilutes
and lowers VOCs. Poor ventilation has a financial impact on the bottom line.

Bridging the Gap

Lamented the lag between research and publication and that after research is
published it is often soon forgotten. Consciously begin research projects with a
known endpoint to avoid the trap of endless research. He enjoyed working with
“real people” in schools. COVID sped up publication.

School Ventilation Health Impact Study

Shaughnessy described a longitudinal study conducted over 10 years in Colorado
mountain area schools involving 50 schools and 45,000 health records, focusing on
the impact of ventilation and cleaning programs on student health. The study
found significant reductions in gastrointestinal illness and respiratory symptoms
through improved ventilation and an invested cleaning program, with particular
attention to ATP measurements and surface contamination levels. The discussion
highlighted the importance of custodial operations and how surface contamination
increases throughout the day as multiple children interact with shared surfaces
(desktops and washroom stall doors), with virus transfer probabilities increasing



from 5-10% to 50-60% by day's end. Requisite pay and reasonable cleaning rate
expectations will improve morale and performance of custodial workers.
Richard acknowledged Michael Berry and Gene Cole as early advocates for
cleaning and their positive influence on cleaning industry through the IICRC and
ISSA.

Indoor Air Quality Management Strategies

Richard discussed the importance of balancing both surface cleaning and
ventilation in managing indoor air quality, noting that both approaches are
necessary and cannot be separated. He emphasized that proper cleaning reduces
surface contaminants while adequate ventilation helps remove airborne
pollutants, including viruses like COVID-19. Richard also highlighted the importance
of proper air filtration, though he cautioned that not all air cleaners are effective
and some can even create additional problems.

Fungal Ecology Research Discussion

Shaughnessy credits Gene Cole with coining the term “normal fungal ecology’
which was put into play by IICRC standards and added that for 20 years no one
knew what the term meant.

Dr. Richard Shaughnessy discussed his research on establishing normal fungal
ecology in homes, explaining how his team conducted HUD-funded studies to
determine differences between dry homes and moldy homes through DNA
sequencing and analysis of thousands of organisms. Dust samples were collected
from above door frames and sent to the lab for analysis. Due to the advanced
analysis, a single sample can reveal thousands of organisms. He described the
development of a mold classification tool that measures ecological diversity on a
scale from 0 to 100, which differs significantly from ERMI testing by examining
broader community structures rather than just 36 specific toxins. The research
team, including Jordan Peccia from Yale, Mark Hernandez from U of Colorado and
others, found that contaminated homes have reduced ecological diversity, which is
linked to adverse health effects like asthma in children.

Spore Traps

Spore traps are snapshots. How many spore traps are needed? What is the length
of the sampling time? What are the spore traps missing? Jeremy Stamkos
(Australia) is funding a study comparing spore traps to DNA sequencing.



DNA Sequencing for Mold Analysis

Shaughnessy discussed the development and potential of DNA sequencing
technology for mold analysis, explaining that while sequencing provides more
comprehensive data than traditional spore traps, it has faced challenges in
implementation due to data interpretation complexity. He mentioned an ongoing
study comparing spore traps to DNA sequencing in 100 homes and noted that the
Mold Classification Tool (MCT) is being commercially developed after being
patented by Yale, with expected market availability within the next year. The
discussion also touched on the cost effectiveness of DNA sequencing, which has
decreased significantly to around $30-40 per sample when analyzed in volume.
Sequencing reveals a history of what is in the air and what is likely building up.
When compared to the MCT tool following Mold Remediation only 40%

of mold cases were successfully remediated due to hidden mold, incomplete
cleaning protocols and oversight issues, highlighting the need for thorough
cleaning, HEPA vacuuming and proper remediation tracking. The IICRC is interested
in building MCT, post remediation verification into their standards.

CIRI Research to Practice symposium, Sept. 28-29
https://iicrc.org/ciri-symposium/

Air Purifier Technology Challenges

Richard Shaughnessy discussed the challenges with air cleaning technologies,
noting that many consumers purchase air purifiers without understanding their
actual effectiveness. He emphasized that mechanical components like HEPA filters
are more reliable than newer technologies like ozone and hydroxyl generators,
which are currently under review for safety standards.

Shaughnessy responds to audience questions and comments:

HVACdesign practices and thermal comfort, with Dr. Kishor Khankari questioning
current approaches that focus only on duct layout. Shaughnessy explained that
proper ventilation design is important for both thermal comfort and
dehumidification, noting that systems should address both sensible and latent
loads.



Concerns about green cleaning practices in schools post-COVID, with Paula Schenck
highlighting issues around improper chemical use and application.

Is there renewed interest in ionization? HEPA seems to be flawed due to
stratification ?(Jeff Charlton, UK) Shaughnessy expressed skepticism about
ionization’s effectiveness to work as a singular system, explaining that ionized
particles tend to plate out on surfaces rather than being properly removed from
the air and that ionizers often create ozone.

Ed Light questioned the validity of using absenteeism and questionnaires to
measure health effects, to which Shaughnessy responded that while these metrics
can be misleading, they can be useful when properly validated with additional
health data.

ROUNDUP
Richard Shaughnessy’s To Do List:

« Continue ongoing analysis and publication of the comparison study between
spore traps and DNA sequencing for 100 homes, including collaboration with
Jeremy Stamkos and team.

« Support the commercial development and eventual rollout of the Mold
Classification Tool (MCT), including working with Yale and relevant licensing
partners to ensure practical and affordable access for practitioners.

« Participate in and help organize the upcoming CIRI Symposium in Las Vegas,
including presenting research findings and facilitating knowledge transfer
between researchers and practitioners on topics such as normal fungal
ecology and wildfire impacts.

« Collaborate with IICRC and other standards bodies to integrate findings from
the Mold Classification Tool and related research into future versions of
S500, S520, and S530 standards.

« Continue to promote and advocate for improved custodial operations and
cleaning regimens in schools, including sharing findings on the importance
and frequency of surface cleaning for reducing iliness transmission.

« Submit and publish the 30-page report to HUD on the second portion of the
residential mold remediation and health outcomes study.

Final words:
Dr. Richard Shaughnessy, PhD feels fortunate to have worked with the many
wonderful and talented people who have made him who he is.
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Z-Man signing off

TRIVIA:

Namethe person who ordered the final enforcement of the Emancipation
Proclamation in Texas at the end of the US Civil War?

Answer: Major General Gordon Granger

Answered by: Todd DeMonte, Sun Prairie, Wisconsin



