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The Value of Healthy Buildings to Reduces Corona Virus Risk Indoor

BOMA  Deep Dive 7

Taking the Pandemic Pulse of Healthcare Real Estate
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BACKGROUND

Clean air is a critical 
component to our health.

How COVID-19 changed the 
landscape for this front-line 
commercial real estate sector.
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• Indoor air quality can be 
degraded by these outdoor 
sources, as well as by off-
gassing from building materials, 
indoor combustion sources and 
water leaks. 

• Poor ventilation practices can 
fail to address these sources, 
exposing us to volatile organic 
compounds (VOCs), polycyclic 
aromatic hydrocarbons (PAHs) 
and microbial pathogens. 
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❑Another way in which indoor air quality 

may be diminished is via surfaces, which 

can accumulate airborne germs. 

❑In addition, air quality issues can diminish 

work productivity and lead to sick building 

syndrome (SBS), where no disease or 

cause can be identified, yet acute health 

effects are linked to time spent in a 

building. 
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❑ Pollution source avoidance, 
proper ventilation and air 
filtration are some of the 
most effective means of 
achieving high indoor air 
quality. 

❑ In the U.S., the 
Environmental Protection 
Agency (EPA) sets National 
Ambient Air Quality 
Standards (NAAQS)
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❑ These Standards have been 
credited with dramatic 
improvements in outdoor air 
quality

❑ The WELL Building Standard® 
expands upon these 
requirements by 
incorporating standards from 
additional agencies, such as 
the World Health 
Organization (WHO). 
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❑ In addition to limiting 
pollutant and contaminant 
concentrations, WELL 
incorporates best practices 
from industry organizations, 
whose guidelines are 
evidence-based and 
recommended by 
professionals. 

❑ One such group is the 
American Society of Heating, 
Refrigerating and Air-
Conditioning Engineers 
(ASHRAE)
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BACKGROUND

❑ Pollutants generated indoors 
can lead to a variety of 
symptoms and health 
conditions. 

❑ Volatile organic compounds 
(VOCs), combustion 
byproducts and airborne 
particulate matter are 
known to trigger nausea, 
headaches, asthma, 
respiratory irritation and 
allergies. 

8 8



9 9



• To help minimize transmission 
through contact with 
unsanitary surfaces, the WELL 
Building Standard provides an 
approach that combines the 
installation of appropriate 
materials with the 
implementation of effective 
protocols to regularly 
disinfect targeted areas.
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Outdoor Smoking Ban

Signage is present to indicate:

• A smoking ban within 7.5 m [25 
ft] (or the maximum extent 
allowable by local codes) of all 
entrances, operable windows 
and building air intakes.

• These signs are to be placed 
along all walkways with a 
distance of not more than 30 m 
[100 ft] between signs.



Ventilation Design

One of the following 
requirements is met for all 
spaces:

❑ Ventilation in ASHRAE 62.1-
2013 (Ventilation Rate 
Procedure or IAQ 
Procedure).

❑ Projects in ASHRAE 62.1-
2013 (including the Natural 
Ventilation Procedure) and 
demonstrate that ambient 
air quality within 1.6 km [1 
mi] of the building is 
compliant with either the 
U.S. 15 15



Demand Controlled Ventilation

❑ For all spaces 46.5 m² [500 ft²] or 
larger with an actual or expected 
occupant density greater than 25 
people per 93 m² [1,000 ft²], one 
of the following requirements is 
met:

❑ Demand controlled ventilation 
system regulates the ventilation 
rate of outdoor air to keep carbon 
dioxide levels in the space below 
800 ppm 
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System Balancing

After the HVAC system is installed, the 
following requirement is met:

• After substantial completion and prior 
to occupancy, the HVAC system has 
(within the last 5 years), or is scheduled 
to, undergo testing and balancing.

Ventilation Rates for Residences

The following requirements are met:

• set in ASHRAE 62.2-2013 (or more 
recent version) for dwelling units.

• set in ASHRAE 62.1-2013 for common 
areas and other spaces apart from 
dwelling units.
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18BACKGROUND

• Indoor air quality can be degraded 
significantly by volatile organic 
compounds (VOCs) that off-gas from 
paints, finishes and other coatings, and 
also result from the use of cleaning 
products, air fresheners, personal care 
products and other materials brought 
into the building. 

• VOC levels can be 5 times higher 
indoors than outdoors.

VOC REDUCTION
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Formaldehida 0,83  mg 0,020  mg

Volatile Organic Compounds 6,125 mg 0,146  mg

BEFORE / when entering Vehicle AFTER
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Flooring

• The VOC emissions of all newly 
installed interior flooring meet all limits 
set by the following, as applicable:

• California Department of Public Health 
(CDPH) Standard Method v1.1-2010.

Insulation

• The VOC emissions of all newly 
installed interior thermal and acoustic 
insulation (excluding duct insulation) 
meet all limits set by the following, as 
applicable:

• California Department of Public Health 
(CDPH) Standard Method v1.1-2010.



Furniture and Furnishings

• The VOC emissions of at least  
95% of all newly purchased 
interior furniture,

as applicable:

❑ ANSI/BIFMA e3-2011 
Furniture Sustainability 
Standard

❑ California Department of 
Public Health (CDPH) 
Standard Method
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BACKGROUND

❑ Approximately one billion pounds of 
pesticides are used in a typical year in 
the U.S. alone. Pesticides and herbicides 
contaminate rivers and streams, and 
seep into groundwater through runoff. A 
U.S. 

❑ Geological Survey conducted in the 
1990s detected pesticide compounds in 
virtually every stream in agricultural, 
urban and mixed-use areas, as well as in 
over 50 percent of sampled wells 
assessing ground water in agricultural 
and urban areas. 

❑ Atrazine, one of the most widely used 
pesticides, is a suspected endocrine 
disruptor and is associated with 
cardiovascular problems. 

❑ Long-term exposure to glyphosate, a 
widely used herbicide, may lead to 
kidney problems and reproductive
difficulties.

PESTICIDE 

MANAGEMENT



Pesticide Use

• Pesticide and herbicide use on outdoor 
plants is eliminated, or hazards are 
minimized through one of the following:

• The creation of a pest management 
plan in place of pesticide/herbicide 
use, based on Chapter 3 of the San 
Francisco Environment Code 
Integrated Pest Management (IPM) 
program.

• Use of pesticides with a Hazard Tier 
ranking of 3 (least hazardous) based 
on screening lists described in Table 
A2 in Appendix C.
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BOMA

• The WELL Building Standard is 
revolutionizing the way people 
think about buildings.

• It explores how design, 
operations and behaviors 
within the places where we live, 
work, learn and play can be 
optimized to advance human 
health and well-being. 

• As a performance-based 
system, every WELL project is 
verified through on-site, post-
occupancy testing of building 
performance.
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Performance Verification

• Environmental Efficiency are certified as 
a WELL Performance Testing 
Organization by the Green Business 
Certification Inc. 

• (GBCI) and are listed on the 
International Well Building Institute 
approved list of testers.

• On behalf of the GBCI, our WELL 
Performance Testing Agents carry out 
flexible and cost-effective Performance 
Verification to assess whether conditions 
inside the building meet the minimum 
requirements in accordance with the 
relevant standards set out in the WELL 
Performance Verification Guidebook.
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Inhalable Particulate Matter and 
Health (PM2.5 and PM10)
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Who is at the Greatest Risk from Exposure 
to Particulate Matter?

• Research points to older adults with 
chronic heart or lung disease, children and 
asthmatics as the groups most likely to 
experience adverse health effects with 
exposure to PM10 and PM2.5. 

• Also, children and infants are susceptible 
to harm from inhaling pollutants such as 
PM because they inhale more air per 
pound of body weight than do adults - they 
breathe faster, spend more time outdoors 
and have smaller body sizes.

• In addition, children's immature immune 
systems may cause them to be more 
susceptible to PM than healthy adults.



• Research from the CARB-initiated Children’s 
Health Study found that children living in 
communities with high levels of PM2.5 had slower 
lung growth, and had smaller lungs at age 18 
compared to children who lived in communities 
with low PM2.5 levels.

• EPA’s risk an update to this analysis using 
ambient air quality data PM2.5 exposure 
contributes to 5,400 (uncertainty range of 4,200 
– 6,700) premature deaths due to 
cardiopulmonary causes per year in California. 

• In addition, PM2.5 contributes to about 2,800 
hospitalizations for cardiovascular and respiratory 
diseases (uncertainty range 350 – 5,100), and 
about 6,700 emergency room visits for asthma 
(uncertainty range 4,200 – 9,300) each year in 
California.
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• Particulate matter has been shown in many 
scientific studies to reduce visibility, and also to 
adversely affect climate, ecosystems and 
materials. PM, primarily PM2.5, affects visibility 
by altering the way light is absorbed and 
scattered in the atmosphere. With reference to 
climate change, some constituents of the 
ambient PM mixture promote climate warming 
(e.g., black carbon), while others have a 
cooling influence (e.g., nitrate and sulfate), and 
so ambient PM has both climate warming and 
cooling properties. PM can adversely affect 
ecosystems, including plants, soil and water 
through deposition of PM and its subsequent 
uptake by plants or its deposition into water 
where it can affect water quality and clarity. The 
metal and organic compounds in PM have the 
greatest potential to alter plant growth and 
yield. PM deposition on surfaces leads to 
soiling of materials.

How Does Particulate Matter 

Affect the Environment?
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Is Particulate Matter a Problem 
Indoors?

• Some of the particulate matter found 
indoors originates from the outdoors, 
especially PM2.5. These particles enter 
indoor spaces through doors, windows, 
and “leakiness” in building structures. 
Particles can also originate from indoor 
sources. 

which are known allergens, such as 
pollens, mold spores, dust mites and 
cockroaches. Indoor activities generate 
particles, as well, including smoking 
tobacco, cooking and burning wood, 
candles or incense. Particles also can form 
indoors from complex reactions of 
gaseous pollutants emitted from such 
sources as household cleaning products 
and air fresheners.
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• Ambient air quality standards define the 
maximum amount of pollutant that can be present 
in outdoor air without harming human health. In 
2002, after an extensive review of the scientific 
literature, the Board adopted a new annual 
average standard for PM2.5 ppm, and retained 
the existing annual and 24-hour standard average 
standards for PM10. The national annual average 
PM2.5 standard was most recently revised in 2012 
following an exhaustive review of new literature 
pointed to evidence for increased risk of 
premature mortality at lower PM2.5 
concentrations than the existing standard.  The 
2012 review resulted in retention of the existing 
24-hour average PM2.5 and PM10 standards.
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What are the Ambient

Air Quality Standards 

for Particulate Matter?
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Particulate matter (PM2.5) as a potential SARS-CoV-2 carrier

www.nature.com/siencetificreports

Transmission of COVID-19 virus by 
droplets and aerosols: A critical review on 
the unresolved dichotomy

Airborne transmission of respiratory viruses
Chia C. Wang*, Kimberly A. Prather*, Josué Sznitman, Jose L. Jimenez, Seema S. Lakdawala,Zeynep Tufekci, Linsey C. Marr
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Health Is in the Air
Effectively monitoring and reporting IAQ sets the stage for healthy business.

Herein, we report the involvement 
of fine indoor air particulates with a 
diameter of ≤2.5 µm (PM2.5) as the 
virus’s transport agent.
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Looking to 2022: Property Professionals  Accelerate on Their Positives

2021 was a year of 
normalization under 
new rules of 
engagement.  
Now, property 
professionals look 
ahead with 
increasing 
confidence.
By John Salustri
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“In 2022, we believe you’ll see more people returning to work and coming back to more of a 
normal office scenario, but with the recent surges in the delta and omicron variants, the 
return to office may again be delayed.  Most of our tenants continue to evaluate a work-
from-home hybrid model, waiting to see what happens as we navigate this flu season.” 
– Melanie Colbert, LBA Realty
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“Rethinking office design has to be intentional, done with purpose. It’s not just 
a place you have to go to.  Now it’s a place you have to entice people into.”       
– Kay Sargent, HOK
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Conclusion
❖Start to improve Fresh Air to pumping into your Building

❖Make sure outdoor air already treatment before entering to every floor

❖Install Air Quality measurement in every floor

❖Show to Public your Building has better Air Quality

❖Coronavirus detected on particles of air pollution
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Thank you
Irwan Sendjaja

BOMA Indonesia
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