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West Coast Climate and 

Materials Management Forum

The West Coast Climate and Materials Management Forum is an 

EPA-convened collaboration of state, local, and tribal 

government

Develop ways to institutionalize sustainable materials 

management practices. 

Develop tools to help jurisdictions reduce the GHGs 

associated with materials 



Check out the Forum’s Resources

• Original Report Connecting Matls/Climate

• Research Summaries

• Turnkey Materials Management Presentation

• Climate Action Toolkit

• Food Too Good to Waste Toolkit

• Climate Friendly Purchasing Toolkit
• www.westcoastclimateforum.com

http://westcoastclimateforum.com/resources/products
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West Coast Climate Forum

Webinar Series Disclaimer

This webinar is being provided as part of the West Coast Climate and Materials 

Management Forum Webinar Series. The Forum is convened by EPA Regions 

9 and 10 and operates under statutory authority in the Pollution Prevention 

Act, the Resource Conservation and Recovery Act (RCRA), and the Clean 

Air Act. We invite guest speakers to share their views on climate change 

topics to get participants thinking and talking about new strategies for 

achieving our environmental goals. Mention of trade names or commercial 

products does not constitute endorsement or recommendation for use. 

Please note the opinions, ideas, or data presented by non-EPA speakers in 

this series do not represent EPA policy or constitute endorsement by EPA.
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Governments, collectively, spend 

over 1.6 trillion dollars year

Public Institution Purchasing Power



GHG Emissions from Public Institutions 

Operations 
45%

Purchasing 
55%

Examples:

Use of electricity, 

company owned cars, etc.



Toolkit Goals

Toolkit Goals:

 Reduce carbon footprint from purchases

 Identify the most carbon-intensive products and 

services

 Provide how-to guide for purchasing 

professionals



Scope of Toolkit

Cities, counties, public utilities, higher education

Carbon lens

Modular



Toolkit Modules 

Construction

Asphalt

Concrete

Carpet & Flooring

Food

Fuels

Information & 

Communications Technology

Professional Services
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THANK YOU

 Fall Webinars:

Carpet, Food, Professional Services.

Watch your email for registration

 Survey for today’s webinar



The Construction 
Industry
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Startling Statistics

•Governments at all levels spend more than $1.3 Trillion annually on goods 

and services. 

•Research shows that those purchases – the supply chain - account for 35-

55% of the total greenhouse gas emissions associated with government 

operations.

•What about the construction sector specifically? 



Percentage of supply chain emissions by 

annual revenue and purchasing category

Based on data for public agencies and institutions

Source: http://westcoastclimateforum.com/sites/westcoastclimateforum/files/related_documents/TA%20Final.pdf

http://westcoastclimateforum.com/sites/westcoastclimateforum/files/related_documents/TA Final.pdf
http://westcoastclimateforum.com/sites/westcoastclimateforum/files/related_documents/TA Final.pdf


Global resource extraction by material category 1980-2011

In this figure, global resource extraction (including only used materials) between 1980 and 2011 is presented.Four material categories are separately shown: 

metal ores, industrial and construction minerals, fossil fuels and biomass (from agriculture, forestry and fishery).



Resource extraction has doubled since 1980 worldwide, and 

nearly tripled for the construction and industrial sectors
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10-15% of building materials are wasted during the construction process
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The use of our buildings account for 

38% of all CO2 emissions and 

73% of electricity consumption



530 million tons of construction and demolition (C&D) debris were generated in 

the US in 2013—more than twice the amount of generated municipal solid waste 



Source: EPA, Advancing Sustainable Materials Management: Facts & Figures 2013, June 2015





Summary & Conclusions

Im
ag

e 
©

 C
h

ri
s 

Jo
rd

an



Benefits Matrix: Asphalt



Benefits Matrix: Concrete



Reducing Carbon Emissions

From Concrete and Asphalt

All the presentations & resources can be found: 

•West Coast Climate Forum: 

westcoastclimateforum.com

•Webinar archive: 

westcoastclimateforum.com/annualwebinar

http://www.westcoastclimateforum.com/
http://westcoastclimateforum.com/annualwebinar


Future Topics

More to come from the construction sector: 

Best practices for construction waste recycling

Recycled content in the age of transparency

Updates in green codes & rating systems

Integrating green construction principles into 

everyday practices

Circular economy & construction materials
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Wes Sullens

StopWaste

510-891-6511

wsullens@stopwaste.org
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Toolkit Module: Asphalt

Reducing Carbon 

Emissions from 

Asphalt Pavement 

Construction
June 7, 2016

Jenifer Willer, City of Eugene



Construction Module: Asphalt 

Today’s asphalt pavement outline:

• Why asphalt pavement was included in the 

toolkit

• The toolkit purchasing strategies in the 

asphalt pavement section

• Asphalt pavement section overview



Why Asphalt Pavement? 

For public institution construction projects: 

• Construction emissions make up to 50% of 

total emissions

• Asphalt and asphalt pavements contribute 

about 10% to the total construction 

emissions



Why Asphalt Pavement? 

What is asphalt pavement? 

• A hard surfacing for 

vehicles

• Made of gravel and sand, 

held together with asphalt 

cement (the “binder”)



Why Asphalt Pavement? 

What is asphalt cement? 

• A very thick liquid

• Heaviest part of crude oil 
after volatile and light 
fractions are distilled off 
for products like gasoline

• Needs to be “treated” to 
make it mixable



Why Asphalt Pavement? 

Climate Friendly Toolkit newest construction 

module for asphalt pavement includes:

• Warm Mix Asphalt Concrete (WMAC)

• Reclaimed Asphalt Pavement (RAP)



Why Asphalt Pavement? 

Example Asphalt Pavement Mixing Plant.  Photo from Asphalt Pro Magazine (September 2012)



The Strategies

What is warm mix asphalt pavement?

• Asphalt pavement is produced and placed at 50 to

100°F lower than conventional hot mix asphalt.

• Produced by a variety of technologies, primarily

using a “foaming process” or additives.



Why Warm Mix?

Warm Mix Asphalt Pavement

• Use of warm mix asphalt pavement reduces 

CO2e/ton of material by about 4%



The Strategies

What is reclaimed asphalt pavement?

• Asphalt Pavement removed from existing 
roadways

• Ground/crushed and stockpiled for future 
uses

• Added to asphalt plant mixing process 
reducing virgin gravel and asphalt cement 
binder



Why RAP? 

Reclaimed Asphalt Pavement

Example RAP 

Content

Estimated CO2e/ton 

Reduction

20% 14%

30% 21%



The Strategies

Warm Mix + RAP

Example Warm Mix + RAP Estimated CO2e/ton 

Reduction

Warm Mix + 20% RAP 17%

Warm Mix + 30% RAP 24%



Strategies: Asphalt Pavement

• Introduction

• Summary of 

benefits and 

concerns

• Best practices

Two Strategies for Asphalt Pavement - Warm 

Mix Asphalt Concrete (WMAC) & Reclaimed 

Asphalt Pavement (RAP)



Toolkit Overview

Warm Mix Asphalt Pavement

Benefits Concerns

 Reduced energy use and GHG 

emissions

 Cost savings from lower 

energy use

 Improved working conditions

 Long term quality

 New equipment investment by 

asphalt plants or costs associated 

with proprietary materials

 Unfamiliarity with product



Toolkit Overview

Reclaimed Asphalt Pavement

Benefits Concerns

 Widely used and proven technique 

 Reduces costs, energy use and 

GHGs 

 Can be used in a variety of asphalt 

mixes 

 Improves strength and durability

 Reduces consumption of natural 

resources

 RAP can result in a very stiff and 

difficult to apply mixture. 

 Variability among RAP stockpiles



Toolkit Overview

Purchasing Best Practices:

• Know what is available in your area and the 

properties of those materials

• Use a specification for the product available 

and the mix properties desired

• Require QA/QC of the mix



Toolkit Overview

Considerations

• Cost

• Operational 

Effects

• Local 

Availability
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Use of WMAC in the U.S., 2009 - 2012



Toolkit Overview

Measurement Resources

• Standardized analyses

• Calculators

Purchasing Resources

• Sample specifications

• Industry recommendations



Case Study

Case Study – City of 

Eugene

• Using warm mix asphalt 

pavement and RAP mixes

• Agencies can influence 

materials and technology 

available



Case Study

Case Study – City of Eugene Warm Mix 

Asphalt Pavement & RAP
• Introduced at an Asphalt Pavement Association of Oregon annual

conference

• Three pilot projects in 2009

• Standard specification in 2010

• Standard to combine with 30% reclaimed asphalt pavement, but this

is increasing



Case Study

Case Study – City of Eugene Warm Mix Asphalt 
Pavement & RAP

• From 2009 – 2015, placed about 403,000 tons 
of WMAC + 30-35% RAP:

• reduction of ~9,700 Metric Tons of CO2e.

• In 2015, nearly 13,000 tons of RAP were used 
on capital paving projects:

• reduction of ~750 tons of asphalt cement

• reduction of ~12,000 tons of virgin aggregate



Next Steps…

• Add use of shingles to the toolbox.

• Add In-Place Reclamation to the tool box.

• Others?



Thank You

Jenifer Willer, P.E.

City of Eugene Public Works Engineering

jenifer.m.willer@ci.eugene.or.us

(541)501-0376

Visit the Forum’s website to learn more, view 
past webinars and sign up for the e-newsletter.

www.westcoastclimateforum.com

mailto:jenifer.m.willer@ci.eugene.or.us
http://www.westcoastclimateforum.com/


Concrete Module
Climate Friendly Purchasing Toolkit

Webinar, June 7th, 2016 – Jordan Palmeri, Oregon DEQ



Concrete Module Contributors

 Thank you:

Aron Toneys, Good Company, Eugene, OR

Wes Sullens, Stopwaste, Alameda County, CA

Shannon Davis, EPA, Region 9



Toolkit Module: Concrete

Reducing Carbon 

Emissions from 

Concrete 

Purchases



What is concrete?

Photo: Concreteanswers.org

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=&url=http://www.concreteanswers.org/about/readymix.html&psig=AFQjCNEMOq6mo5-ti7pRARPpvMe9sVjb_A&ust=1464935152567617
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=&url=http://www.concreteanswers.org/about/readymix.html&psig=AFQjCNEMOq6mo5-ti7pRARPpvMe9sVjb_A&ust=1464935152567617


Why Concrete? 

Concrete 
comprises 
between 5-15% 
of total GHG 
emissions.  



Greenhouse Gas Emission from 

Concrete

Source: 4000psi mix, CSI tool

Cement



Making cement

=

CaCO3 → CaO + CO2(g)

Limestone + heat   = lime + carbon dioxide

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwik6oHy1ojNAhVV52MKHerZAXQQjRwIBw&url=http://geology.com/rocks/limestone.shtml&psig=AFQjCNHu5n7_z3wR0l5hWtF8nuJ6LiN36Q&ust=1464934034331817
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwik6oHy1ojNAhVV52MKHerZAXQQjRwIBw&url=http://geology.com/rocks/limestone.shtml&psig=AFQjCNHu5n7_z3wR0l5hWtF8nuJ6LiN36Q&ust=1464934034331817
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwintdXf2IjNAhUY3mMKHXTHCdoQjRwIBw&url=http://www.limetradeturkey.com/quick-lime-1.html&bvm=bv.123664746,d.cGc&psig=AFQjCNH3EwySUXHiIa9SsshIGUWdjJrRsQ&ust=1464934555043901
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwintdXf2IjNAhUY3mMKHXTHCdoQjRwIBw&url=http://www.limetradeturkey.com/quick-lime-1.html&bvm=bv.123664746,d.cGc&psig=AFQjCNH3EwySUXHiIa9SsshIGUWdjJrRsQ&ust=1464934555043901
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwikhJLr2IjNAhVS2mMKHR6aDIYQjRwIBw&url=http://www.limemanufacturer.com/quick-lime.html&bvm=bv.123664746,d.cGc&psig=AFQjCNH3EwySUXHiIa9SsshIGUWdjJrRsQ&ust=1464934555043901
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwikhJLr2IjNAhVS2mMKHR6aDIYQjRwIBw&url=http://www.limemanufacturer.com/quick-lime.html&bvm=bv.123664746,d.cGc&psig=AFQjCNH3EwySUXHiIa9SsshIGUWdjJrRsQ&ust=1464934555043901
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjT3LqX2YjNAhVM7WMKHWW6CTwQjRwIBw&url=http://www.pennenergy.com/articles/pennenergy/2014/10/demonstration-project-to-find-innovative-uses-for-co2-emissions.html&bvm=bv.123664746,d.cGc&psig=AFQjCNH66p_CHpst8iGhTOJ1z7HmWy2n6g&ust=1464934641376300
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjT3LqX2YjNAhVM7WMKHWW6CTwQjRwIBw&url=http://www.pennenergy.com/articles/pennenergy/2014/10/demonstration-project-to-find-innovative-uses-for-co2-emissions.html&bvm=bv.123664746,d.cGc&psig=AFQjCNH66p_CHpst8iGhTOJ1z7HmWy2n6g&ust=1464934641376300


Cement Industry is Growing

Source: IPCC AR5 Report



Cement Demand will rise

Source: LC3.ch



1. Request or require 

Environmental Product 

Declarations (EPDs) 

2. Use Supplementary 

Cementitious Material (SCM)

3. Request or require recycled 

aggregate for concrete mixes

Concrete-Key Purchasing Strategies

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.mixertrucksales.com/&ei=SDv6VMXvHYOuogTZl4C4BQ&bvm=bv.87611401,d.cGU&psig=AFQjCNFEUXMz_C3-SyFaoC837-j9JwVm9g&ust=1425771679586298
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.mixertrucksales.com/&ei=SDv6VMXvHYOuogTZl4C4BQ&bvm=bv.87611401,d.cGU&psig=AFQjCNFEUXMz_C3-SyFaoC837-j9JwVm9g&ust=1425771679586298


Greenhouse Gas Emission from 

Concrete

Source: 4000psi mix, CSI tool

Cement



Supplementary Cementitcious

Materials (SCMs)

Image: Portland Cement Association



Supplementary Cementicious

Materials (SCMs)

1. Coal fly ash

2. Granulated Blast 
furnace slag 

3. Silica Fume

4. Natural Pozzolans
1. Volcanic Ash

2. Glass

3. Calcined clay



Fly ash benefits and concerns 

COST of using SCMs = recent study showed range 8% 
savings to 3.5% increase in the Pacific Northwest



Slag benefits and concerns 

COST of using SCMs = recent study showed range 8% 
savings to 3.5% increase in the Pacific Northwest



SCMs reduce carbon



1. Request or require Environmental 

Product Declarations (EPDs) 

2. Use Supplementary Cementitious

Materials (SCM)

3. Request or require recycled 

aggregate for concrete mixes

Concrete-Key Purchasing Strategies



Use recycled aggregate concrete



1. Request or require 

Environmental Product 

Declarations (EPDs) 

2. Use Supplementary 

Cementitious Material (SCM)

3. Request or require recycled 

aggregate for concrete mixes

Concrete-Key Purchasing Strategies
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Require minimum SCM use

City of Seattle sidewalks



Raise allowable SCM max limits

Max SCM limits vs actual SCM use in 

Washington DOT and Seattle DOT projects



Google Images

Financial incentives for SCMs



1. Request or require 

Environmental Product 

Declarations (EPDs) 

2. Use Supplementary 

Cementitious Material (SCM)

3. Request or require recycled 

aggregate for concrete mixes

Concrete-Key Purchasing Strategies
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Request or Require Environmental Product 

Declarations (EPDs)

 Standardized ways of 

reporting environmental 

impacts of products

 Third party certified

 LEED V4 driving EPD market

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.elixirenvironmental.com/environmental-product-declaration.php&ei=iS3-VI-LE8v8oASuxYKoBA&bvm=bv.87920726,d.cGU&psig=AFQjCNGG8TKowgiCktEyYY8gv4ld02GCCQ&ust=1426030306726418
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.elixirenvironmental.com/environmental-product-declaration.php&ei=iS3-VI-LE8v8oASuxYKoBA&bvm=bv.87920726,d.cGU&psig=AFQjCNGG8TKowgiCktEyYY8gv4ld02GCCQ&ust=1426030306726418


What’s in a concrete EPD?



How to use an EPD to purchase 

concrete

1. Reward companies that have EPDs 

during the bidding process with 

extra points

2. Require EPDs and specify either a 

carbon target or % reduction 

compared to industry averages

3. Require EPDs during bid process, 

select based on traditional methods, 

and use EPDs to obtain lowest 

carbon mix possible for your project



Contract language for EPDs

 1063 Block Replacement Project, Olympia, WA

 State of Washington public office building



Oregon DEQ / OCAPA EPD Program

1. All concrete plants in 

Oregon get free access to 

a web based EPD tool

2. Technical support 

3. Reimbursement for 3rd

party verified EPD -

$2,500/plant



Other toolkit components

 Purchasing 
Considerations

 SCM overview
 Emerging 

technologies
 Case studies
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http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.mixertrucksales.com/&ei=SDv6VMXvHYOuogTZl4C4BQ&bvm=bv.87611401,d.cGU&psig=AFQjCNFEUXMz_C3-SyFaoC837-j9JwVm9g&ust=1425771679586298


Thank You

Jordan Palmeri

Oregon DEQ

Palmeri.jordan@deq.state.or.us

503-229-6766

Visit the Forum’s website to learn more, view 
past webinars and sign up for the e-newsletter.

www.westcoastclimateforum.com

mailto:Palmeri.jordan@deq.state.or.us
http://www.westcoastclimateforum.com/

