AIR QUALITY
We all hear about air quality, but what
does that mean?
or
Does outdoor air make indoor air bad?
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Victor D’Amato, CIH, CSP

Contact information
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240-344-9653
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Contact information

Bruce A. Donato, CSP, CHMM, QEP, CECD
K & A First Aid & Safety, Inc.

337 Little Quarry Road

Gaithersburg, MD 20878-5705
301-208-0000

bdonato@kafirstaid.com
www.kafirstaid.com
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What we plan to cover

» Air quality basics
o Qutdoor & indoor
> Health effects

» Monitoring outdoor & indoor

ANTICIPATION

air quality OEHS in the
» Control & mitigation of poor ot
air quality

» Challenges in today’s
VoIatiIe,

Uncertain,

Complex,
Ambiguous WO rld
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What Makes Air Bad

Air pollutants are airborne
particles and gasses that
occur in concentrations that
endanger the heath and
well-being of organisms or
disrupt the orderly
functioning of the
environment.

ar

- g & PRIMARY SECONDARY
Y, e POLLUTANTS POLLUTANTS

Emitted directly from Produced in the

identifiable sources atmosphere when
certain chemical
reactions take place
among primary
pollutants.

Breaking Pollens, Blowing Bacteria,
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Carbon Primary Pollutants

monoxide
Sulfur

oxides Nitrogen

) oxides
Atmos_pherlc Volatile organic
sulfuric acid compounds
(VOCs)

Particulate

Photochemical smog matter (PM)

Secondary Pollutants

PARTICULATE MATTER: WHAT IS IT?

A complex mixture of extremely small particles and liquid droplets.

€PM25
Combustion particles, organic
HUMAN HAIR compounds, metals, etc.
50-70pum <2.5um (microns) in diameter
(microns) in diameter
© PM1o

Dust, pollen, mold, etc.
<10um (microns) in diameter

90 um (microns) in diameter
FINE BEACH SAND

Image courtesy of the U.S. EPA 1y

Air Quality Flag
PROGRAM
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Why does size matter?
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Source: How Tobacco Smoke Causes Disease: The Biology and Behavioral Basis for Smoking-Attributable Dusonter )

Disease: A Report of the Surgeon General, 2005

Fine and Coarse
Particles Can Be Emitted
Directly or Formed in the

Air from Gases

Copyright K & A First Aid, LLC 2012
Copyright Atrium Environmental Health & Safety Services, LLC 2012



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwify96d08bOAhWIuB4KHZcuC2kQjRwIBw&url=http://www.fs.usda.gov/detail/r2/recreation/?cid%3Dstelprdb5370444&bvm=bv.129759880,d.dmo&psig=AFQjCNE0ZZE0sskcpJBGDwq2tRq91JCaQQ&ust=1471461435871517
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjf7sTP1MbOAhUGJh4KHQf2DKIQjRwIBw&url=http://www.iqair.com/newsroom/2013/wood-burning-fireplaces-not-such-hot-idea&bvm=bv.129759880,d.dmo&psig=AFQjCNGedYYzwTksx8hrebx4jAEHUFEpEw&ust=1471461804167598
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi_nofN1cbOAhXD2R4KHdgqDM0QjRwIBw&url=http://www.gettyimages.com/detail/video/coal-power-plant-with-train-terminal-stock-footage/472689343&bvm=bv.129759880,d.dmo&psig=AFQjCNHE3ZlgWsah8SOIphtw2YzHMV0BGw&ust=1471462017484303
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjiiYiA1sbOAhUDmh4KHdhmB-AQjRwIBw&url=https://blog.allstate.com/an-ode-to-autos-car-songs-of-the-past-110-years/&bvm=bv.129759880,d.dmo&psig=AFQjCNHAduWMcTMPOQPRzPsANNXmrutQqQ&ust=1471462194651877
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwio6IaT18bOAhWCkh4KHWDzB4oQjRwIBw&url=http://boisestatepublicradio.org/term/barack-obama&bvm=bv.129759880,d.dmo&psig=AFQjCNHmppX3usujvpnpZ89BQRRWlz0YWQ&ust=1471462488009331
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiWiofM1sbOAhUDKB4KHZkKAaYQjRwIBw&url=http://www.groundbreakermag.com/equipment-playground/&bvm=bv.129759880,d.dmo&psig=AFQjCNGfEmyszegurlsQS5EisxWXCDM-nw&ust=1471462338243738
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjgt5ep2cbOAhUDFR4KHbhSCcQQjRwIBw&url=http://www.bloomberg.com/news/articles/2012-06-26/epa-greenhouse-gas-rules-upheld-by-u-s-appeals-court&bvm=bv.129759880,d.dmo&psig=AFQjCNGIQXl5Xa3JVXIt7dpvV5zjntLgfQ&ust=1471463085731627
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwid_-OR2sbOAhVRAx4KHTzEAEAQjRwIBw&url=http://www.oregonlive.com/environment/index.ssf/2015/01/oregon_becomes_dumping_ground.html&bvm=bv.129759880,d.dmo&psig=AFQjCNGY31-3WrjUBqaFiQaqmvQN71cy0Q&ust=1471463309485888

Ozone and particle pollution

\w . X .
‘ V\\ \ Can cause coughing &

difficulty breathing
Can cause eye, nose & throat

Can cause heart disease, abnormal heart rhythms,

Can affect the development of children’s lungs congestive heart failure, stroke, & premature death

Acceptable Indoor Air Quality

ASHRAE 62.1-2022: Air in
which there are no known
contaminants at harmful
concentrations as determined :
by cognizant authorities, anda <o How i 3
substantial majority (80% or quality in
more) of the people exposed vl
are not expressing

dissatisfaction with air quality.

115 Photo by Unknown Author is licensed under CC (-5
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Know the difference |

» SICK BUILDING SYNDROME - o-""-"";
(SBS) o : \
- A building that has a large

number of complaints derived
from occupants.

o Complaints may not be
clinically diagnosed or
medically verified

» BUILDING RELATED ILLNESS
(BRI)

> When the Jjllness is
diagnosable.

Source: EPA Indoor Air Facts No. 4, Sick Building Syndrome, 1991
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Cause & effect?

» Air temperature » Headache
» Radiant temperature » Fatigue
» Relative air velocity » Shortness of breath
» Relative humidity : (S:lgl:lshcongestlon
» Indoor pollution sources \ Sneegzing
» Moisture » Skin irritation
» Intrusion & infiltration » Dizziness
» Outdoor air quality » Nausea
>

Eye, nose, throat irritation

Occupant health
{ P » Chronic disease

Indoor Environment
Variables

Reported Health Effects

NIOSH studies have shown that over 50% of the complaints in a
building are in some way related to the heating, ventilating and
air conditioning system (HVAC)
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Disease Transmission Basics

Infectious

Agent

Route of Infection Sufficient

Occurs

Entry Quantity

Susceptible

Host

THE HVAC SYSTEM (simplified)

RETURN AR

OUTDOOR AIR\

MIXING SECTION

COOLING COLL

REHEAT CoTL

FILTER
PRENEAT COIL

BAG FILTER

Source: Fanturk.org

Copyright K & A First Aid, LLC 2012
Copyright Atrium Environmental Health & Safety Services, LLC 2012



)
Q E.:?;,'.E;"":'.'i:.r.?.__l @ .H_ Bd&wEl:wi_upr
i -
SN0
Monitoring - why?
&
- » Sources

> Indoor & outdoor
» Ventilation
- Sufficient ventilation
> Moisture control
» Clean air
> Contaminant removal
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Monitoring - how?

» Inventory/visual >
> Asbestos
> Carbon
monoxide
> Formaldehyde
> Lead
- Nitrogen dioxide N
o Pesticides \
> SHS/ETS R
> Water
intrusion/mold \
growth
» Testing?? \

Visual inspection

= HVAC component
maintenance

= Filters

- Condensation
trays/pans

> Ductwork

Carbon dioxide

Temperature

Relative

humidity

Air flow velocity

& volume

Directional air

flow

B et g, ottt

Particulates
Vapor intrusion
Radon
Inventory
outdoor sources
Outdoor air
quality

Moderate
Sensitive Groups

» Sources
> Indoor & outdoor

- Sufficient ventilation
> Moisture control
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» Ventilation —

» Clean the air )

- Contaminant removal

Control & mitigation

Eliminate individual sources
of pollution or to reduce their

emissions

Increase the amount of

outdoor air coming indoors;
maintain acceptable humidity

levels

Effectiveness depends on
how well it collects pollutants
from indoor air and how
much air it draws through the
cleaning or filtering element.

20
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Pandemic Discussion - HVAC

» Filtration
- MERV 13,14 Filters (Pressure Drop)
- Carbon filters
> Polarized Media Air Cleaners
- Ultraviolet

Challenges in a VUCA world
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Got Questions?

Bruce A. Donato, CSP, CHMM, QEP, CECD
K & A First Aid & Safety, LLC
bdonato@kafirstaid.com
www.kafirstaid.com

Victor D’Amato, CIH, CSP
AstraZeneca
vdamato88@gmail.com
victor.Damato@astrazeneca.com
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