OUR BUILDINGS . ..
OUR HEALTH



Learning Objectives

 |dentify Chemicals of Concern

 Improve the built environment through Design & Construction

 Find Solutions through Building Science

« Recognize best Heating, Ventilation and Cooling strategies

« Make an Impact using Quantitative Research



Our Built Environment

Tobacco smoke
Biological contaminants
Combustion by-products
Household products
Toxic materials

Radon

Safety & security

Diet & Exercise

Cancer - Heart Disease - Respiratory lliness
Respiratory lliness - Lung Disease - Stress
Cancer - Respiratory lliness - Lung Disease

Cancer - Respiratory lliness - Diseases (neurological)

Cancer - Respiratory lliness - Diseases (neurological)
Cancer

Stress

Cancer - Heart Disease - Respiratory lliness



Avoid Chemicals of Concern

 Environmental tobacco smoke

* Biological contaminantse Nonylphenol Ethoxylates (NPE)
» Combustion by-product§ pp i 41ates

 Household products

 Toxic materials
e Radon  Flame Retardants

« Safety & security » Perfluorinated Chemicals (PFC)
 Diet & Exercise

e Antimicrobials



Avoid Chemicals of Concern



Buillding Science Basics

Air Barrier Drawing Set

Air Barrier Installed




Building Science Basics

Air sealing during design Air sealing during construction

V:\9 Library\SWA Library\Air Sealing Strategies\SWA Air Sealing Guides




Buillding Science Basics

Existing - Crawl Space

Crawl Space Exhaust Fan

New - Crawl Space




During Design & Construction

New - Full Foundation




During Design & Construction
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Provide Efficient HVAC



Provide Efficient HVAC




Avoid Chemicals of Concern

e Asbestos

« Cadmium

e Chlorinated Polyethylene & Chlorosulfonated Polyethlene
* Chlorofluorocarbons (CFCs)

 Chloroprene (Neoprene)

 Formaldehyde (added)

 Halogenated Flame Retardants

* Hydrochlorofluorocarbons (HCFCs)

 Lead (added)

 Mercury

e Petrochemical Fertilizers and Pesticides

 Phthalates

e Polyvinyl Chloride (PVC)

 Wood treatments with Creosote, Arsenic or Pentachlorophenol



Avoid Chemicals of Concern
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Avoid Chemicals of Concern

Occupant

(TDIs)

Board (CARB)
compliant

Assembly Component Location Materials to Avoid Concerns Alternatives Brand
Exposure
Superior Wall
Cement: C02 & heavy (extruded
Foundation Concrete Exterior Negligable metal emissions, airborne  polystyrene
pollution, quarrying foam
insulation)
: . . Styrene-butadiene Drainage
Waterproofing Exterior Negligible (possble carcinogen) Boards/Mats
Drainage Mat Exterior Negligible
PVC Drainage Exterior Negligible PonvnzglVCC::f)\Iorlde Manufacturing Concerns
Masonry Exterior Negligible
Masonry Ties Exterior Negligible
Slab Insulation Interior Negligible EPS, XPS, Polyiso (MDI) mm_e_thylene e B Qlass FoamGlas
diisocyanate Insulation
BG Walls Studs Interior Moderate
Insulation Interior Moderate Spray Fpam EESRENE S Lalblp (tlallel s mineral wool
Insulation (catalysts)
Drywall Interior Certain paper faced mold/moisture paé)s;-rlgss Dense Shield
California Alr
: : i Resources
Drywall Sealant Interior Certain L RE SR




Avoid Chemicals of Concern

Occupant

Assembly Component Location Materials to Avoid Concerns Alternatives Brand
Exposure
Methal
diisocyanate
: . Urea Formaldehyde :
Floor Floor Joists Interior Moderate Binders 4 (MDT), Phenol- Timberstrand
resorcinol
Formaldehyde
HPVA Plywood
Floor sheathing Interior Moderate OSB Formaldehyde compliant y '
AdvanTech
(meets CARB)
California Air
. . toluene diisocyanates Resources
Subfloor Sealant Interior Certain (TDIs) Board (CARB) Armstrong
compliant
rsocyanates, (von) DIOWN
. : : . methylene diphenyl fiberglass w/ i
Rim Joist Insulation Interior Moderate Il Fpam . y _Ip y I g A 2Ens WEImE:
Insulation diisocyanate; polyols low VOC Knauf
(~atalyctc) cnAlant
blown
. . _ fiberglass w/ [
AG Walls Cavity Insulation Interior Moderate Spray Fpam SRS, LD/ e el g Bl
Insulation (catalysts) low VOC Knauf
sealant
Continuous Insulation Exterior Negligible EPS, XPS, Polyiso MDI mineral wool Insulated ZIPS
Sheathing/Air Barrier  Exterior Negligible Particle Board Binders Hardwqod ZIPS
sheathing

Drywall Interior Certain paper faced mold/moisture paper-less



Avoid Chemicals of Concern

Occupant

Assembly Component Location Materials to Avoid Concerns Alternatives Brand
Exposure
Roof Rafters Interior Moderate
: : . Hardwood
Sheathing Exterior Negligible sheathing ZIPS
Isocyanates, (DMI) blown
: . : methylene diphenyl fiberglass w/
Cavity Insulation Interior Moderate Spray Fpam . y _Ip y 'berg W
Insulation diisocyanate; polyols low VOC
(catalysts) sealant
Continuous Insulation  Exterior Negligible EPS, XPS, Polyiso MDI

polynuclear aromatic

Ice & Water Shield Exterior Negligible  Petroleum, Asphalt compounds (PACs)
Possible Carcinogen

Roofing Exterior Negligible Asphalt PACs
PeEnetraton sealant . exterior . moderate
DHW Pipe Interior Certain ethyltertbutyl ether (ETBE) NSF's Standarc

61 tested PEX
Insulation Interior Moderate low VOC Armacell




What Determines Health Outcomes?

It’s not your genetic code...
it’s your zip code!

Source: https://www.cdc.gov/nchhstp/socialdeterminants/fag.html

>5%  Genetics/biology
~20% Lifestyle/behavior
~20% Medical care

~55% Physical & social environment



Health and Well Being

Top Places to Live




Health and Well Being

Dirtiest Places to Live




Health and Well Being




Solutions

Nutrition Facts

Serving Size 1/2 cup (about 82g)
Servings Per Container 8

Amount Per Serving

Calories 200 Calories from Fat 130

. ____________________________________________________|
% Daily Value*

Total Fat 149 22%
Saturated Fat 9g 45%
Trans Fat Og

Cholesterol 55mg 18%

Sodium 40mg 2%

Total Carbohydrate 17g 6%
Dietary Fiber 1g 4%
Sugars 14g

Protein 3g

|
Vitamin A 10% » Vitamin C 0%

Calcium 10% * |lron 6%

*Percent Daily Values are based cn a 2,000 calorie
diet. Your daily values may be higher or lower
depending on your calorie needs:

Calories: 2,000 2,500

Total Fat Less than 65g 80g
Saturated Fat Less than 20g 25g
Cholesterol Less than 300mg 300 mg
Sodium Less than 2,400mg 2,400mg
Total Carbohydrate 300g 375¢g
Dietary Fiber 259 30g

Calories per gram:
Fat9 + Carbohydrate 4 + Protein 4




Solutions
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Foam Glass
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Solutions

Energy Recovery Ventilation

Ductless Mini-Split




Solutions



Because I1t’s Not Just Dirt



Solutions

 61% higher in green building
conditions

 101% higher in enhanced
green building conditions

e 26% higher cognitive
function scores
o slept better

 reported fewer health

symptoms
Comparison between green certified, high performing
buildings & similar high performing building not green certified

http://naturalleader.com/thecogfxstudy/



http://naturalleader.com/thecogfxstudy/

Home Buyers Values That Compete With Granite
Counters + Hardwood Floors

Quiet

Less Dirt/Dust

Health Savings $$
Energy Savings $$$

Quiet

Much Less Dirt/Dust
Low Odors

Fewer Sick Days
Sleep Better
Cognitive Improvement +

Health Savings $$
Energy Savings $$$

Quieter
Don’t Feel Allergies

Nearly Dust Free

No Odors

Few Bugs & Spiders
Fewer Sick Days+

Sleep Better ++
Cognitive Improvement +

Health Savings $$
Energy Savings $$$

Peacefully Quiet
Don’t Feel Allergies

Nearly Dust Free
No Odors

No Bugs & Spiders
Fewer Sick Days++
Sleep Better +++

Cognitive Improvement
++

Health Savings $$$
Energy Savings $$$

IBS/5




Incremental Cost to Achieve Healthy Homes
(Based on a 2,500 sq. ft. house)

$ $$ $$$ $$$$
Affordable Work Force Market Rate Luxury

Air Sealing $5k Air Sealing $5k Air Sealing $7k Air Sealing $9k
3 Purifiers $.9k HRV/ERV $15k HRV/ERV $18k | HRV/ERV $25k
MERYV Filter $.1k MERYV Filter $.2k MERYV Filter $.2k MERYV Filter $.2k
HEPA Vac $.7k | HEPA Vac $.7k HEPA Vac $.7K | HEPA Vac $.7k
Makeup Air $2k Makeup Air $2k Makeup Air $2k Makeup Air $2k
ElectCook Top- Induction $1k Induction $1k Induction $1k
Garage Seal $1k Garage Seal $1k Garage Seal $1k Garage Seal $2k
Less Toxic $5k Less Toxic $5k Less Toxic $8k Less Toxic $10k
Dust Protocol $1k Dust Protocol $1k Dust Protocol $1k Dust Protocol $2k
Clean Water $.1k Clean Water $.5k Clean Water $1k Clean Water $2k
Risk Reduction $ Risk Reduction $ Risk Reduction $ Risk Reduction $$
Smaller HVAC $3 Smaller HVAC $4 Smaller HVAC $5 Smaller HVAC $6
No Gas Line to Cooktop No Gas Line to Cooktop No Gas Line to Cooktop No Gas Line to Cooktop

No Penetrations & Bath $1 No Penetrations & Bath $2 No Penetrations & Bath $3

Fans Fans Fans

Fewer Operable Windows $1 Fewer Operable Windows $2 Fewer Operable Windows $4

*Energy Calc $ *Energy Calc $$ *Energy Calc $$$
Net Cost $13k | Net Cost $25k | Net Cost $31k | Net Cost $40k

Hayward Score 75 Hayward Score 85 Hayward Score 90 Hayward Score 94
B *Red = Deficit Im75




https://www.haywardscore.com/

As Is Behavioral Changes Structural Changes Behavioral +
Structural Changes
Detail * Reduce moisture * Fix leaks e Add HRV/ERV
load/run fans * Remove carpet * Add mechanical
* Integrated pest * Encapsulate ventilation to
management crawlspace crawlspace
* Add HEPA vacuum » Complete all
* Improve maintenance maintenance
28 958 79 92
Number of Symptoms 10.6 7.8 58 46
Very Poor Fair Good Excellent
Health Degrading Health
Supporting
85

B

IBS/5


https://www.haywardscore.com/

Solutions

lare. 9y THE PRINCE'S
Declare. S5 FOUNDATION
= BLUEGREEN

E__y ALLIANCE

. IBS/5



In Summary

« |dentify and avoid chemicals of concern
 Good indoor air qguality begins at design development
 Balanced, intentional, filtered ventilation is imperative

 Use research to make change



QUESTIONS?

OUR BUILDINGS . . .
OUR HEALTH



	OUR BUILDINGS . . . OUR HEALTH
	Slide Number 2
	Our Built Environment
	Avoid Chemicals of Concern
	Avoid Chemicals of Concern
	Building Science Basics
	Slide Number 7
	Building Science Basics
	During Design & Construction
	During Design & Construction
	Provide Efficient HVAC
	Provide Efficient HVAC
	Avoid Chemicals of Concern
	Avoid Chemicals of Concern
	Avoid Chemicals of Concern
	Avoid Chemicals of Concern
	Avoid Chemicals of Concern
	What Determines Health Outcomes?
	Health and Well Being
	Health and Well Being
	Slide Number 21
	Slide Number 22
	Solutions
	Solutions
	Solutions
	Because it’s Not Just Dirt 
	Solutions
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	In Summary
	QUESTIONS?��OUR BUILDINGS . . . �OUR HEALTH

