


EPA Disclaimer

Notice: This document has been provided as part of the U.S. 
Environmental Protection Agency Sustainable Materials 
Management Web Academy (formally RCC) Recycling and Solid 
Waste Management Educational Series. This document does not 
constitute EPA policy or guidance and should not be interpreted 
as providing regulatory interpretations. Inclusion within this 
document of trade names, company names, products, 
technologies and approaches does not constitute or imply 
endorsement or recommendation by EPA. Information contained 
within this document from non-EPA presenters has not been 
screened or verified. Therefore, EPA has not confirmed the 
accuracy or legal adequacy of any information provided by the 
non-EPA presenters and used by EPA on this web site. Finally, 
links to non-EPA websites are provided for the convenience of 
the user; reference to these sites does not imply any official EPA 
endorsement of the opinions, ideas, data or products presented 
at those locations nor does it guarantee the accuracy of the 
information provided.
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Oregon Solid Waste Disposed, Recovered, and 
Generated
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Oregon Solid Waste Disposed, Recovered, and 
Generated
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Focus Area – residential waste prevention

Reduce

Reuse

Recycle

waste
prevention
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Waste Disposal and Recovery

2009 Oregon Waste Generation = 4.6 million tons

20-30% of 
disposed waste
is construction 

debris
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Greenhouse Gas emissions from 
Production, Landfill, and Recycling
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Initial Study Question

Over the life of a home, 
how can you use fewer 

building materials or 
reuse materials?
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Waste Prevention Practices Evaluated

Adaptability: Reduced Remodeling
Design using Salvaged Materials
Homeowner Maintenance Training
Restoration
Multifamily Housing
Thermal Curtains
Reusable Packaging
Reduced Packaging
Single-story Homes
Detailed Framing Cut List
Offsite Prefabricated Components
Flashing and Rainscreening
Deconstruction

 Durable roofing, siding and flooring

Intermediate Framing
Advanced Floor Framing
Advanced Framing (w/ drywall clips)
Smaller Homes
Insulating Concrete Forms
Structural Insulated Panels
Strawbale w/ timber frame
Adaptability: Design for Disassembly
Adaptability: Utility Chase
Dematerializing and Design for 
Simplicity

 Design using Salvaged Materials
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Lifecycle Analysis

Impact categories (selection):
1. Energy used 
2. Greenhouse gas emissions
3. Ecotoxicity
4. Human Health
5. Respiratory

Climate Change Impacts 
were used as the prioritizing 
criterion in this study.  
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Standard Home

 2262 sq.ft
 3 br
 2 baths 
 2 car garage
 Stem wall foundation
 Post and Beam floor system
 16inch stud spacing
 Vinyl windows
 Asphalt roof
 Gas furnace, no A/C
 Designed to 2008 Oregon 

energy code
 Energy use modeled for 

Portland, OR climate

***Lifetime = 70 years***
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Evaluating Lifecycle Impacts/Benefits

Material 
Production

Material 
Transport Construction Use & 

Maintenance Demolition End of Life
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Standard Home Results14



Lifecycle greenhouse gas impacts (GHG) of a 
standard newly constructed OR home

~80%~15%

15



Lifecycle non-renewable energy impacts of a 
newly constructed OR home

~25% ~70%
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Environmental impacts of a standard newly 
constructed OR home over 70 years
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Material-related GHG impacts of an average 
Oregon home
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Waste Generation and Material Recovery*

*70 year lifetime
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Questions?20



Results for practices evaluated against the 
standard home
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Waste Prevented



Greenhouse gas reductions

z

z
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Practices evaluated against the 
Standard Oregon home
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Size Matters

-18%

-36%

+38%
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Small is efficient
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Home size increase
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Home Energy Use – 1950 – 2009

Source:  Census and EIA
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Small Homes

Potential 
Policy 

Options

Green 
Building 
Code 

Rating 
Systems 
Review

Promote 
Accessory 
Dwelling 

Unit

Incentives 
Properly 
aligned?
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Accessory Dwelling Unit (ADU)Potential
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Design guidelines for size

 400sqft/person

Source: The Righteous Small House, Jason McLennan, Cascadia Region Green Building Council, Trim Tab First Quarter 2009
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•Build internal/external ADU
•Update energy efficiency during 
remodel
•Value added 
•Rental income potential







Integrating “Small” into Existing Homes

Get a roommate!

Forgo additions – redesign space 
for functionality and needs

Home office telecommuting

 Rezone as duplex?
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Multi-family homes show GHG benefit

2262 sqft 1149 sqft

Medium 
Home

Multi-family
4-unit

Extra Small
Home

Multi-family 
8-unit

Multi-family
12-unit
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Materials Reuse offers a substantial 
reduction in material impact

34



Use of criteria like “durable” in 
material selection could mislead
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Less than perfect correlation among 
impact categories
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Relative impact of materials change 
with energy efficiency
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18%

30%



Wall framing shows that waste 
prevention is an incomplete goal
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Increase waste 
generation but 
decrease GHG 

emissions



Questions?39



Discussion40



 Evaluated 
 Asphalt vs. Metal roof
 Fiber cement vs. Cedar
 Carpet vs. Wood floor

Durable Materials

 Appropriate durability
 Granite?
 COR-TEN panels?
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Salvage and Reuse

















Prevents the most waste of any practice

Don’t reuse if energy efficiency if 
sacrificed

Reuse reduces human health and 
ecosystem quality impacts more than 
climate change and energy use

Short lived products are ripe for reuse 

Feature reuse – make it sexy

It can be affordable – but beware of 
labor costs

Keep it local

High reuse environmental benefits for 
wood, metals, insulation, and plastics
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Design for Adaptability

Site: Geological, timeless
Structure: Lasts 100 to 300 years Skin: 40- to 100-year life span

Space plan: Lasts 10 to 30 years Services: Updated every 1 to 10 years Stuff: Can change 
monthly
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Bensonwood Homes Open-Built System
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Short/Long term GHG Mitigation

~15%

~25%
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Short/Long term Energy Reductions

~25%

~35%
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Reducing material related impacts

Architects/Specifiers: Ask for Environmental Product Declarations (Eco-labels based on  

material specific Product Category Rules)

http://architecture2030.org/2030_challenge/2030_challenge_products

GOAL: Reduce the embodied carbon of building       
products by 50% by 2030 
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Example – Reducing embodied carbon of 
building products

35% reduction 
achieved by:
•Using wood 
floors instead of 
carpet
•Reducing 
drywall by half 
and using wood 
wainscoating
•25% less 
remodeling or 
water damage to 
framing and 
hardware
•50% reduction 
in siding due to 
better 
maintenance
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Limitations – occupant exposure and indoor air quality
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Material Substitution Ideas

 Drywall – clay plaster, clay panels, wood paneling
 Floors – hardwood, earthen 
 Roofing – let’s discuss….
 Insulation – cellulose, straw clay, clay chip, strawbale
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Thank You!

 Jordan Palmeri
 Oregon DEQ

 503-229-6766

 palmeri.jordan@deq.state.or.us

 http://www.deq.state.or.us/lq/sw/wastepreventi
on/greenbuilding.htm

 Jon Dettling
Quantis

617-834-6439

jon.dettling@quantis-intl.com

www.quantis-intl.com
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