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Design Principles in Healthy Buildings
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Major Factors Impacting Indoor Air Quality

Outside Air

Site 

Construction Materials

Furnishings 

Equipment

Building Envelope

Ventilation Systems

Occupants

Maintenance



Source Control



Health Based Guidelines

2000 

State of California: 

Health Based Guidelines based on

Chemicals of Concern

CAEEC Modular Office Furniture

CAEEC Building Materials



Chronic Reference Exposure Levels

http://www.oehha.org/air/chronic_rels/AllChrels.html

Concentration =

(Emission Factor) x (Area of Material)

(Volume of Space) x (Air Change Rate)

Images courtesy of Air Quality Sciences, Inc.
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Market Transformation



Market Transformation: Green Building

Capitol Area East 
End Complex
Sacramento, CA

In the Beginning…

UCSF Osher Center San Francisco MOBWest End Office Complex



Market Transformation: Green Building Guidelines

California 
Collaborative 
for High 
Performance 
Schools
(CHPS)

Green 
Guidelines for 
Health Care
(GGHC)

Leadership in 
Energy and 
Environmental 
Design
(LEED®

2.2)



Industry Transformation: Green Building Materials

Ceiling Systems:

Armstrong

Recommended Levels of formaldehyde

Occupation Safety & Health administration (OSHA) 0.100 ppm

World Health Organization (WHO) . 050ppm

State of Washington/GreenGuard/LEED 0.050ppm

State of Califronia (Section 01350) 0.027ppm



Industry Transformation: Green Building Materials

Linoleum:

Forbo Flooring

http://www.forbo-nairn.co.uk/Nairn/nairn.nsf/folders/production



Industry Transformation: Building Material Trade Organization

Carpet Office 
Furniture

Flooring



Industry Transformation: Third Party Certification

Recycled 
Materials

FlooringIndoor Air 
Quality


