
1

1

House Type Occupant Behaviors 
Occupant 

Health Symptoms

FREE Tool for Occupants

Determine if your home is impacting your health! 

70,000+ Individual Scores
Joe Medosch
Healthy Building Scientist 
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Healthy Housing Principles

Reference Guide and 

Certificate of Knowledge Exam

Building Science Principles 

Reference Guide and 

Certificate of Knowledge Exam
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Target Audiences



4

4

Healthier Homes  vs  Health of the Occupants 

Train your staff
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The BUILDER KB Home ProjeKt leverages latest smart and sustainable living technologies to 
create a home that actively contributes to health and wellness and adapts to its owners’ needs
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TM

Healthy Was
hing 
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WELL for Residential Homes - coming soon
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Starting with the flooring Shaw flooring can warm up a room and reduce energy bills 
with a natural insulation and comfort of carpet and Certainteed drywall helps reduce 
noise levels in the bedroom

Here is the Delos Darwin Home Wellness 
Intelligent Platform. I will show you how it 
monitors calibrates and activates indoor home 
environments to respond to and help improve 
human health well being and performance. 
The Darwin sensors throughout the home monitor 
and then calibrate air filtration, water purification 
circadian lighting, and comfort features.

Now here is an example of an indoor air quality reading and as you can see in this 
reading a high CO2 was detected by the monitors and a remediation was activated 
- visitor commented too many people - tour guide added and hairspray
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Healthy Brain Washing 
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11CO2, PM 2.5,  PM 10, TVOC

Reduce Allergens

Expel Odours

Our air filtration system keeps allergens at bay by filtering out the particles from the outdoor air, to give you fresh and 
clean air inside your home.

Bad smells can affect your mood, thoughts, behaviors, and 
dreams, and can leave you uncharacteristically grumpy and 
irritable. Eliminating unwanted odours can improve your mood, 
reduce stress, lower your heart rate and improve your wellbeing.

Remove Toxins
The DARWIN Air Purification System helps remove toxins 
and pathogens that can be prevalent in materials and 
furnishings that can cause both short and long term 
health impacts.
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12http://profilemiamire.com/miamirealestate/2020/4/27/wellness-real-estate-is-on-the-rise-inside-healthy-homes-with-cyber-wellness

Delos believes that our environment, or our homes, 
are the places that contribute the most to our 

health--up to 70%, they claim.
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Carpet can contain toxic coal fly ash, polyurethane 
backings, flame retardants and stain repellents; also 
known as PFAS. These are forever chemicals 
because they do not leave your body

Carpet we only install certified carpets and padding 
that don't absorb moisture, which helps prevent 
the growth of allergens and microbes. With no latex 
or harmful VOCs, your carpet is safe and odor-free 

Zero-VOC and Greenguard Gold 
Certified paints and finishes

Common paints can have high VOCs and harmful 
chemicals like Xylene, Ethyl acetate, Methylene, 
Formaldehyde, Benzene, and more. Also 
Antimicrobial paints can cause hormonal and 
reproductive problems

Hardwood flooring is FloorScrore certified 
Conforms to the CDPH/EHLB Standard
Indoor Air Quality Certified

Non certified fooring emits harmful VOCs, 
flame retardants and can contain 
formaldehyde or use toxic adhesives 
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*Colorants added to base paints may increase VOC level depending on color choice. 

<50 g/L = LOW VOC<5 g/L = zero VOC
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https://www.cdc.gov/socialdeterminants/index.htm

>5%

~20%

~20%
and life style

~55%

• Obesity increasing

image source Delos



Chemicals in Building Materials - phthalates

Wall Coverings —

DINP, DIDP, DPHP

Electrical Wiring Coating

DIDP, DPHP, DTDP, L11P

Adhesives and Sealants
DINP, DIDP

Window Shades — DINP

Flooring –

• PVC BACKED CARPETING DINP, DIDP

• RESILIENT FLOORING
DINP, DIDP, DPHP

• VINYL TILE  
DINP, DIDP, DPHP

Diisodecyl phthalate
Dipropylheptyl phthalate

https://buildingwithchemistry.org/wp-content/uploads/2018/08/Phthalates-Infographic.pdf Source: building with chemistry.org
16

https://buildingwithchemistry.org/wp-content/uploads/2018/08/Phthalates-Infographic.pdf
https://buildingwithchemistry.org/wp-content/uploads/2018/08/Phthalates-Infographic.pdf


17

17
https://news.northwestern.edu/stories/2020/01/stressed-out-dust-is-sharing-antibiotic-resistance-genes/

Stressed-out dust is sharing antibiotic resistance genes
First study to show indoor dust bacteria have transferrable antibiotic resistance genes
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Chemical           (and class) Health hazards Products containing this chemical

DEHP & DEHA (phthalate) Reproductive system and developmental
toxicity, hormone disruption Vinyl flooring, food contact materials

BBzP (phthalate) Reproductive system and developmental 
toxicity, hormone disruption Vinyl flooring

DnBP & DiBP (phthalate) Reproductive system and developmental 
toxicity, hormone disruption

Nail polish, paints, Vinyl products, 
personal care and beauty products

HHCB (fragrance) Unknown Scented products

TPHP & TDCIPP
(flame retardant)

Reproductive and nervous system toxicity, 
cancer

Treated furniture, baby products,
carpet padding, electronics

HBCDD
(flame retardant)

Reproductive and nervous system toxicity, 
hormone disruption Polystyrene building insulation

MeP (phenol) Reproductive system toxicity, hormone 
disruption Cosmetics, lotions, deodorants

Hazardous Chemicals Found In Dust and Potential Impacts

https://www.haywardscore.com/articles/what-chemicals-are-in-your-dust/

https://www.haywardscore.com/articles/what-chemicals-are-in-your-dust/
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Source: Consumer Product Chemicals in Indoor Dust, 2016, https://pubs.acs.org/doi/full/10.1021/acs.est.6b02023

https://www.haywardscore.com/articles/what-chemicals-are-in-your-dust/

https://www.haywardscore.com/articles/what-chemicals-are-in-your-dust/
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Welcome

Chemical  Dependency  Anonymous
CDA Chicago Chapter meeting

This content is not intended to mock the seriousness of drug addiction but 
bring light to  the health impacts of the chemicals inherent in buildings. 
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What are the top materials by volume
Est. by volume

• Drywall (gypsum & paper) .   .   .   .   .   .   .   .

• Insulation (fiberglass) .   .   .   .   .   .   .   .   .   .  .
- 2x6 exterior walls, 12.5%    24in. in attic 8% 

• Carpet 3.14% / padding 3.14% .   .   .   .   .   .   .   . 
- Majority of home was carpeted 

• Oriented Strand Board – OSB plywood  .   .   .
- Exterior walls 12%, floors 14%, and OSB in the I-joist .5%

40%

18%

5.5%

23.25%

• 2x lumber (2 x 4, 6, 8, 10, 12…) .   .   .   .   .   .   .
- Walls only, floor was I-joist. 25% framing factor

12.8%
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IKEA Home Kit – Just Don’t Add Water!
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What are the top materials in our homes?

• Drywall (gypsum & paper / taping compound)
• 2x lumber (2 x 4, 6, 8, 10, 12…)

• Oriented Strand Board – aka OSB plywood

• Plywood  (A-D grade)
• Concrete • Glass

• Tile / Granite / Marble

• Laminate flooring
• Carpet / padding 

• Insulation (fiberglass, cellulose, spray foam, others…)

• Metal

• Adhesives / Sealants / Mastic

• PVC / Copper
• Paint

Interior exposures
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What are the top chemicals in materials
Carpets
• Styrene-butadiene rubber latex backing

• Styrene, 4-phenylcyclohexene (4-PCH, typically new carpet smell),

• Saturated C6-C12 aldehydes

• Nylon – caprolactam

Wood Flooring
• Waxed and oiled parquet floor – acetaldehyde, methyl propanal, 3-methyl butanal, pentanal, hexanal, 

heptanal, alpha-pinene, 1-octen3-one, beta-pinene, octanal, 1-nonen-3-one, nonanal, Z-2-nonenal, E-2 
nonenal

• Varnished parquet floor – acetaldehyde, butanal, 3-methyl butanal, pentanal, hexanal, alpha-pinene, 
benzaldehyde, 1-octen-3-one, beta-pinene, acetophenone

• Linseed oil – acetaldehyde, 2-heptenal, 2,4-heptadienal, octanal, 2-octenal, nonanal, 2-nonenal, 2-decenal, 
benzaldehyde, 1-penten-3-one, 1-penten-3-ol, pentyl oxiran, acetic acid, propionic acid, butanoic acid, 
pentanoic acid, hexanoic acid, octanoic acid

Note: these lists are not all inclusive.
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What are the top chemicals in foods
Note: these lists is all inclusive.

Even though I have the ingredients– doesn’t mean I can make it
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The HPD allows for various residual disclosure
• 100ppm (0.01%)
• 1,000ppm (0.1%)
• Reported on SDS
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The HPD allows for various residual disclosure
• 100ppm (0.01%)
• 1,000ppm (0.1%)
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https://youtu.be/ygHU0mQGuJU
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https://www.energy.gov/eere/buildings/downloads/building-
america-building-science-translator

15 Yearshealthy home indoor air quality
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https://www.energy.gov/eere/buildings/downloads/building-
america-building-science-translator

fresh air system • fresh air ventilati.. • AIR PURIFIER
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https://www.energy.gov/eere/buildings/downloads/building-
america-building-science-translator

Indoor Air 
Quality 

is now a in the 
public focus. 
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https://www.energy.gov/eere/buildings/downloads/building-america-building-science-translator
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https://www.jchs.harvard.edu/blog/more-consumers-are-interested-in-healthy-homes/

https://www.jchs.harvard.edu/blog/more-consumers-are-interested-in-healthy-homes/
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Shinny Objects 

New report- Lots of households 
have healthy home concerns

Healthy Home Remodeling:  Consumer Trends and Contractor 
Preparedness, 2019. Elizabeth La Jeunesse, Joint Center for Housing 
Studies of Harvard University
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Shinny Objects 

Healthy Home Remodeling:  Consumer Trends and Contractor Preparedness, 2019. 
Elizabeth La Jeunesse, Joint Center for Housing Studies of Harvard University

New report- Lots of households have healthy home 
concerns,  but especial ly younger homeowners
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Shinny Objects 

Healthy Home Remodeling:  Consumer Trends and Contractor Preparedness, 2019. 
Elizabeth La Jeunesse, Joint Center for Housing Studies of Harvard University

Indoor air  quality,  pests and safety are major concerns 
of those thinking about upgrading their home
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https://www.jchs.harvard.edu/blog/more-consumers-are-interested-in-healthy-homes/

What are the main benefits to your business of offering healthy home products/projects?

https://www.jchs.harvard.edu/blog/more-consumers-are-interested-in-healthy-homes/
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https://www.jchs.harvard.edu/blog/more-consumers-are-interested-in-healthy-homes/

Which general category(ies) best describes your concern about the impact of your home on your housold’s health?

https://www.jchs.harvard.edu/blog/more-consumers-are-interested-in-healthy-homes/
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https://www.jchs.harvard.edu/blog/more-consumers-are-interested-in-healthy-homes/

A May 6, 2019 New York Times article catalogued recent evidence 
suggesting that carbon dioxide, ... and volatile organic compounds 
(VOCs)... may affect abilities such as problem-solving and decision-
making.

One study led by Joseph Allen, assistant professor of exposure 
assessment science at Harvard T.H. Chan School of Public Health, 
looked at office workers who were exposed to various 
concentrations of carbon dioxide and VOCs in a mock workplace. 
When workers were exposed to higher levels, their cognitive 
functioning scores dropped, the study found.

https://www.jchs.harvard.edu/blog/more-consumers-are-interested-in-healthy-homes/
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Joseph Allen - Healthy Buildings
How Indoor Spaces Drive Performance 

https://9foundations.forhealth.org/

Ventilation Air Quality

Water Quality

Lighting

Noise

Safety & Security

Dust & Pets

Moisture

Thermal 
Health

http://dx.doi.org/10.1289/ehp.1510037

https://news.harvard.edu/gazette/story/2018/02/
your-building-might-be-making-you-sick-joe-allen-
can-help/ 1/
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T.H. Chan School of Public Health at Harvard
Impacts of Air Quality on Cognition

Cognitive Study
Cognitive Study
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https://www.ncbi.nlm.nih.gov/pmc/articl
es/PMC5543984/pdf/nihms838667.pdf

https://newscenter.lbl.gov/2012/10/17/
elevated-indoor-carbon-dioxide-impairs-
decision-making-performance/https://workplaceinsight.net/green-

buildings-improve-occupants-cognitive-
function-and-health/

Can building make you smarter? or less smart?
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https://www.bizjournals.com/bizjournals/how-to/human-
resources/2019/07/fresh-air-improves-productivity-and-your.html

https://www.hsph.harvard.edu/news/press-releases/green-office-
environments-linked-with-higher-cognitive-function-
scores/#:~:text=Green%20office%20environments%20linked%20with
%20higher%20cognitive%20function%20scores,-
Researchers%20controlled%20indoor&text=The%20findings%20sugge
st%20that%20the,cognitive%20function%20performance%20of%20w
orkers.
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https://www.jchs.harvard.edu/blog/more-consumers-are-interested-in-healthy-homes/

https://www.jchs.harvard.edu/blog/more-consumers-are-interested-in-healthy-homes/
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http://conference2016.resnet.us/data/energymeetings/presen
tations/Complete%20IAQ%20Made%20Easier%20-
%20Plain%20Speak%20on%20How%20to%20Find_Evaluate_an
d%20Specify%20the%20Right%20Products_2016%20RESNET%
20Conf.pdf

https://www.berkeleyanalytical.com/sites/default/files/CDPH-IAQ_StandardMethod_V1_2_2017.pdf

EPA IndoorAIR PLUS
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GOLD

http://conference2016.resnet.us/data/energymeetings/presentations/
Complete%20IAQ%20Made%20Easier%20-
%20Plain%20Speak%20on%20How%20to%20Find_Evaluate_and%20Sp
ecify%20the%20Right%20Products_2016%20RESNET%20Conf.pdf

Verified Products listings 
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This may not come as a surprise if you’re among the 1 in 4 Americans with 
some form of chemical sensitivity, or the 12.8 percent with multiple 
chemical sensitivities — a diagnosis that’s grown 300 percent more common 
in the past decade, according to a study by the Journal of Occupational and 
Environmental Medicine

https://www.bostonglobe.com/lifestyle/real-estate/2019/12/15/some-building-materials-introduce-dangerous-chemicals-into-our-homes-here-primer-making-better-
choices/f6XyXLMx8YxuWPtTvP82AK/story.html

By Jon Gorey Globe Correspondent,Updated 12/15, 2019
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HBN

Spray foam insulation is another big concern, Walsh said. Even a small 
exposure to the isocyanates that mix with the blowing agents can give 
you asthma, he said. “You’re basically doing chemistry on the house; 
you’re mixing compounds.”

They work really well, but eventually they all break down
into these chemicals, per- and poly-fluorinated substances, which never go away in the
environment and cause problems with endocrine systems,” Harriman said.

Walsh recommends buying hardwood floors prefinished, so the chemical-laden 
protective layer gets applied in a contained, controlled environment at the factory, 
not in your living room.

Carpet and upholstered furniture have historically been problematic because of 
flame retardants and stain repellents; the latter use a class of chemicals called PFAS,

Products made from recycled vinyl, for instance, would seem a slightly better choice 
for the environment, but Walsh said such materials often contain toxic chemicals the 
industry has since phased out.

Walsh recommends against vinyl flooring for several reasons — including the toxic 
production and waste cycles associated with polyvinyl chloride, but also the 
phthalate plasticizers typically added to make vinyl more supple

Bill Walsh:
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https://homefree.healthybuilding.net/

A national initiative 
supporting affordable 

housing leaders who are 
improving human health 

by using less toxic building 
materials.
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https://homefree.healthybuilding.net/

A national initiative 
supporting affordable 

housing leaders who are 
improving human health 

by using less toxic building 
materials.
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https://homefree.healthybuilding.net/

A national initiative 
supporting affordable 

housing leaders who are 
improving human health 

by using less toxic building 
materials.



61

61

https://healthybuilding.net

Of roughly 85,000 chemicals available in the 
market, few are adequately tested for human 
health impacts. …

Nearly 3,000 are high-production-volume chemicals

These chemicals migrate into our bodies, our children’s 
bodies, and our pets and wildlife, costing us our health, 
the loss of millions of IQ points, and contributing 
to climate change.

Our mission is to advance human and environmental 
health by improving hazardous chemical transparency and 
inspiring product innovation.

https://s3.amazonaws.com/hbnweb.dev/uploads/files/Qj5q/NRDC-3084%20Guide%20to%20Healthier%20Retrofit_Final.pdf

https://s3.amazonaws.com/hbnweb.dev/uploads/files/vKbS_NRDC-3094%20Specifying%20Healthier%20Materials%20report_05.pdf

1. www.epa.gov/tsca-inventory /about -tsca-chemical-substance-inventory.
2. www.epa.gov/sciencematters/improved -methods -estimating -chemical-exposure
3. nepis.epa.gov /Exe/ZyPDF .cgi/7000052X.PDF?Dockey=7000052X.PDF
4. www.edf.org/sites/default/files/6653_HighHopesLowMarks .pdf
5. WHO (World Health Organization)/UNEP (United Nations Environment Programme) The State-of-the -Science of Endocrine Disrupting
Chemicals - 2012 (Bergman A, Heindel JJ , Jobling S, Kidd KA, Zoeller RT,e ds) . Geneva :UNEP/WHO. 2013
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Where is this information?
https://living-future.org/declare/declare-about/red-list/
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https://living-future.org/declare/
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Declare
https://living-future.org/declare/

LBC Living Building Challenge,  Compliant

Products that exceed the CARB or SCAQMD applicable

2010, when applicable. Products

•LIVING BUILDING CHALLENGE COMPLIANCE:I-13 RED LIST 
(DECLARATION STATUS): LBC RED LIST FREE
•I-10 HEALTHY INTERIOR PERFORMANCE: CDPH STANDARD 
METHOD V1.1-2010
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https://www.pharosproject.net/

Your name here
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https://pharosproject.net/tutorials

Free / Professional 
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It is intended to help Californians make 
informed decisions about protecting themselves 
from chemicals known to cause cancer, birth 
defects, or other reproductive harm.

California’s Proposition 65

Only tell you that a product has something in it that might cause 
cancer or affect reproduction. 

They don’t say what the substance is, where it is in the product, 
how you might be exposed to it, what the level of risk is, or how to 
reduce your exposure.

The law defines “no significant risk” as a level of exposure that would 
cause no more than 1 extra case of cancer in 100,000 people over a 70
year lifetime.

As part of the law, businesses selling products to people in 
California must provide “clear and reasonable warnings” before 
knowingly exposing people to any chemical on the list, 
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EWG.org
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http://greenguard.org/

Gold
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Gold
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https://rfci.com/floorscore/#
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https://rfci.com/floorscore/#
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https://rfci.com/floorscore/#
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https://rfci.com/floorscore/#
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GreenScreen Certified™ Products
www.greenscreenchemicals.org
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www.greenseal.org
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c2ccertified.org
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https://buildingclean.org/
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https://www.maslandcarpets.com/

LEED Qualifications

All of The Dixie Group products pass the Carpet and Rug 
Institute’s Green Label Plus Indoor Air Quality Testing 

Program for carpet.
This certification enables our contract products to qualify 

for a full point under the LEED Indoor Environmental 

Quality, Credit 4.3 Low Emitting Materials, Carpet. This is 
the only full point that any type of carpet provides.

The selection of our contract products can also contribute 

towards LEED Credits in Indoor Environmental Quality, 
Credit 4.1 Low Emitting Materials, Adhesive and Material 

and Resources, Credits 4.1 and 4.2 Recycled Content and 
Credit 6 Rapidly Renewable Resources.



81

81

retailerreportcard.com
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Chemical Strategy
https://corporate.homedepot.com/sites/default/files/image_gallery/PDFs/Chemical%20Strategy%2010_2017.pdf
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R) Sealantas and Adhesives:
a. OSI or Tremco Spectrum1 Silicone Building SealanHP or equafl or exterior joints.
b. Tremflex 834  Mildew Resistant Silicone Sealant or equal for interior joints.
c. Tremco 511 Sealait if meets  LEED-H or equal where a urethanee salant is required.
d. Do not exceed allowable VOC limits as pe rLEED-H standards, and as referenced below:

1. Wood Flooring Adhesives - 100
2. Rubbe Frlooring Adhesives - 60
3. Subfloor Adhesives - 50
4. Ceramic Tile Adhesives - 65
5. Drywall Adhesives - 50
6. Multipurpose Construction Adhesives - 70
7. Architecture Slealants - 250
8. Non-membrane Roof Sealants - 300

S) Pan Flashing: Pan flash all doors and windows with 3M 8067 Flashing Tapeo or approvde equal. Provide
sloped Sill & End Dams by folding and adhering membrane to buck,  per drawings.
T) Provide structural EPDM gaskets, Resource Conservation Technology at all 2x sill plate condition

Architects Can Be The Resource To Better Material Selection 
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DATA
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These should be lower

Before 2010 2010-2014 2014-2020

n=30305 n=1091 n=1339
Score 43.4 60.7 70.2
Symptom Count 5 5.1 4.2
Asthma 22% 24% 21%
Allergies 37% 38% 33%

Chemical Sensitivity 11% 11% 10%
Other Respiratory 16% 13% 10%

Odors 50% 32% 26%
Surface Dust 66% 65% 47%
Dirt on Sills 43% 35% 22%
Water Stains 31% 17% 8%
Visible Mold 24% 12% 6%
Think Mold 16% 11% 7%
Deferred Maintenance 17% 3% 1%

Occupants have fewer Symptoms

Same as national average

New homes smell!

DATA



88

88

Before 2010 2010-2014 2014-2020

n=30305 n=1091 n=1339
Roaches 15% 9% 6.90%
Mice 24% 10% 4.60%
% Smoke Indoors 16% 8% 7%
% Cook w Gas 38% 48% 56%
% Run Hood Fans 39% 49% 56%

% Working Cook Fans 33% 40% 47%

% Bath Exhausts Outdoors 45% 53% 62%
Basement 41% 29% 26%
Crawlspace 36% 27% 24%
Slab 29% 41% 43%
Carpet in House 31% 28% 19%
Carpet in BR 31% 45% 48%
ERV/HRV 3% 5% 13%

Fewer people smoking indoors

Everyone has some roaches
and rodents

Newer homes have more gas stoves
and use the kitchen exhaust

ERV/HRVs have increased 

DATA
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COVID-19 Zappers CAUTION
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Occupant is the IAQ Receptor 
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Consumer IAQ Monitors

Trend Indicators 
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Consumer IAQ Monitors

Trend Indicators 

at that time

in that location
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Consumer IAQ Monitors
Blood Test Results IAQ Monitor Results
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Consumer IAQ Monitors = 
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Sensor Integration 
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Sensor Integration OVERTURE CONNECTED IAQ SYSTEM

+ PM 2.5

tVOC
CO2
Humidity
Temperature

Kitchen

ERV / HRV
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Sensor Integration CENTRAL AIR CONTROLLER
To control HVAC system fan during air quality 
events and ensure regular circulation
OTHER EQUIPMENT
Automatically triggers ventilation or filtration 
during AQ events

Indoor Stand 
Alone Device

AH Control
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Data – what do you get and how?
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The following slides were 
not covered in the webinar
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Sensor Integration 
Air Purifiers 
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• Butoxyehtanol 
• Pinene 
• Hexanal 
• Dichloroehtene 
• Ethanol 
• Xytene 
• Butane
• Propylene Glycol

Actual results 

Buils a New Healthy Home – Right! Formldehyde 
Acetone 

Only materios 
should be in 

the homeEvery material was evaluated
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Ventilation makes a significant difference 
in TVOC levels
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Healthy Home – Right! 

~ 2 days

House is closed up

1700 ppb

Zehnder HRV Ventilation System Active

Ventilation = Healthy 
WHO TVOC threshold

500 ppb 

TVOC ppb 109
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Air Leakage

Air (not fresh)

Pollutants 

Chemicals
Odors

Fire smoke

Smog / ozone

PM 10 & 2.5

Mold

Pests

Moisture

Pollen 

Do you live near a …
What ever your neighbor is burning or cooking! 

Air Leakage = Contaminant Pathway

Loss of Comfort
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Recirculated 
Pollutants 

Chemicals
Odors

Fire smoke

Carbon dioxide 

PM 10 & 2.5

Mold

Pests

Moisture

Pet dander

Skin cells

Internal Sources – Worse Than Outside 
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Avg 1500-2000sqft home = ~2560 
cuft. of OSB plywood

OSB floors = 1349.7 cuft
I-joist = 25.5 cuft.

OSB walls = 1183.7 cuft.

Polymethylene Polyphenyl Isocyanate
Phenol Formaldehyde Polymer26.6 gallons of
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To the Lab with real samples!

1 : 768

Sample is 

2 7/8” (7.5 cm) x

7/16” (1.2 cm)
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Sample Aprox Age Volume Formaldehyde 

"A" 19/32" (0.59 in.) OSB 5-10 years 2.96 g
Acetone, Ethanol, Hexanoic Acid

31 ng/g

"B" 17/32" (0.53 in.) OSB 1 year 2.64 g
Acetone, Ethanol, Hexanoic Acid 

27 ng/g 

"D" 25/32" (0.78 in.) T&G OSB 8 years 1.79 g
Acetone, Ethanol, 

20 ng/g 

"L" 25/32" (0.78 in.) T&G OSB 8 years 2.76 g
Acetone, Ethanol, 

100 ng/g

"M" 31/64" (0.48 in.) OSB 4-6 years 1.55 g
Acetone, Ethanol, 

49 ng/g 

"K" 1/2"      (0.75 in.) MDF 2 years 2.72 g Acetone, Ethanol, 95 ng/g

"O" 7/16"    (0.47 in.) New OSB NEW 1.15 g
Acetone, Biocide or Pesticides, 
Acids – pentanoic, isobutyric, butyric and 
octanoic, hexanoic (smelly/irritating), 
a-Pinene (wood), Heptanol, Octanol

42 ng/g 

"P" 19/32   (0.59 in.) New OSB NEW 1.82 g Acetone, Hexanoic Acid 38 ng/g 

Lab Summary 86º F (30º C) for 10 minutes
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source Terry Brennan



119

119
https://www.builderonline.com/builder-100/leadership/does-it-pay-a-new-home-builder-to-stand-apart-in-a-covid-world-more-than-ever_o

Like as not--given the structural 

challenges to the demand side of 

the economy in the months and 

years ahead--the consumer 

universe of demand for homes is 

headed for a big disruption.
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https://www.epa.gov/sites/production/files/2015-09/documents/oswer-vapor-intrusion-background-report-062411.pdf

EPA 530-R-10-001 

Conclusions: Time trends in concentrations reported in 18 indoor air studies 
evaluated for this compilation suggest that indoor air concentrations measured in 
North American residences starting in 1990 and later generally are lower than 
those measured earlier. ... Evaluation of the indoor air concentration statistics 
collected for this compilation suggests that background concentrations are highly 
variable. Additionally, the distributions appear log based, where most 
concentrations tend to be low ... the VOCs most commonly detected in indoor air 
due to background sources include benzene, toluene, ethylbenzene, and xylenes 
(BTEX), along with chlorinated solvents, such as chloroform, carbon tetrachloride, 
tetrachloroethylene (PCE), 1,1,1-trichlorethane (TCA), and trichloroethylene (TCE). 
In contrast, vinyl chloride, 1,1-dichoroethylene, cis-1,2-dichloroethylene, and 1,1-
dichloroethane are rarely detected in background indoor air. 

1990-2011
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Sloan foundation – Home Chem
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Sloan foundation – Home Chem
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Anyone want to discuss EMF Electromagnic Fields?  
Neither do the Certifications



124

124



125

125

Wait How Do I Do That? – New Construction Technicial Specifications 
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SO YOU CAN FEEL BETTER

July is Healthy DIY Project Month  
Hayward score Construction Dust Protocol 
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Why is this such an obstacle?

Balanced 
Ventilation
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Ventilation
• Exhaust fan bathroom/kitchen only 

Heating Air Conditioning 

- Mechanical contaminate removal 

• Supply ventilation-w/ w/o dehumidification- fan brings in fresh air

- Good ventilation

outside air

• Ventilation is balanced- air out = air in

- Better ventilation

• Ventilation is balanced- and separate from Heating and AC system 

- Best ventilation

• Ventilation is Smart- accommodates indoor and outdoor conditions 

- Ultimate ventilation
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Ventilation as a Preventive Strategy 

nature.com/articles/s41598-019-38825-y.pdf

There is increasing evidence that aerosol transmission is a 
major contributor to the spread of influenza.   ... assume 
that it is transmitted solely through direct contact and large 
droplets, requiring close physical proximity. 
...Our model suggests that recommendation-abiding
ventilation could be as effective in mitigating outbreaks as 
vaccinating approximately half of the population.
In simulations using empirical transmission levels observed 
in households, we find that bringing ventilation to 
recommended levels had the same mitigating effect as a 
vaccination coverage of 50% to 60%. 
Ventilation is an easy-to-implement strategy that has the 
potential to support vaccination efforts for effective control 
of influenza spread.
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Ventilation as a Preventive Strategy 

https://www.isiaq.org/docs/Papers/Paper340.pdf

New data are presented 
showing an association 
between indoor humidity 
above 40 percent and reduced 
healthcare-associated 
infections.



131

131



132

132

Air Handler Intervention

Source: Linda Wigington
CASE STUDY: Indoor Air Quality Interventions
Chris Guignon, evolveEA
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24/7 Air Handler w High MERV Filter
133

2) Return drop modification 
w/ turning vanes 
4”, 20”x 25” MERV 13 filter 

2

After

1) Using existing 1” pleated filter

1

Before

Source: Linda Wigington
CASE STUDY: Indoor Air Quality Interventions
Chris Guignon, evolveEA

Dylos particles ≥0.5 μm
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www.hvacrschool.com

https://www.hvacrschool.com/oxidizing-and-what-it-has-to-do-with-covid-19/

https://www.hvacrschool.com/oxidizing-and-what-it-has-to-do-with-covid-19/
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https://nyti.ms/2Wcp8I1
https://www.nytimes.com/2020/05/07/science/ultraviolet-light-coronavirus.html

https://www.bostonglobe.com/2020/07/26/metro/could-
century-old-technology-zap-coronavirus-schools-offices/

UV-C 
Some require air mixing 
Some do not
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Keeping the coil and drain pan clean is something UV 
lamps are good at. Zapping germs out of the air inside a 
residential HVAC system, however, is generally not as 
effective. The main reason for that is that the UV 
lamp won't have the intensity needed to provide a 
high enough dose to kill the various germs. The 
air moves through most air handlers and duct 
systems at 500 to 900 feet per minute. The faster it 
moves, the more power you need in your UV lamps to zap 
the speedy little germs.

So for UV lamps integrated into the HVAC system, the 
main benefit is to keep stuff from growing on the surfaces, 
especially the coil and drain pan. It's not going to kill 
much coronavirus or other baddies that get pulled into the 
ducts.

In addition, you have to make sure the materials that will 
be exposed to the UV irradiation can take the heat. As we 
all know, some materials break down from UV exposure, a 
process called photodegradation.

https://www.energyvanguard.com/blog/do-uv-lamps-really-improve-indoor-air-quality
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Healthy Home Building Materials and Personal Belongings
Need to be as common as Organic foods

$~40 Billion13
8
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Identify Unhealthy Installations & Items
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Unhealthy, Energy Consuming Conditions 

Can become opportunities to improve the lives of your customers.

Through Healthy Energy Efficient Upgrades 
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Conclusions 

• All particulates matter 

• All chemicals matter 

• All homes matter 

• All occupants matter 

jmedosch@haywardscore.com

.com

Thank You 


