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What is Sustainable Materials 
Management? 

Historical approach to conserving resources:   
- Reduce, Reuse, and Recycle  

 
Our approach moving forward:  

- refocus our thinking to consider how materials 
are managed over their entire life cycle 
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How is SMM different from  
Reduce, Reuse, Recycle? 

Reduce, Reuse, and Recycle  is an end-of-life perspective  
 
SMM considers the entire lifecycle 
 
We care about all environmental impacts, so SMM gives  
us a more complete picture of how we should manage  
materials, goods and services 



Recycling is an Important  
Part of SMM 

• GHG emissions associated with energy 
production are avoided through recycling & 
source reduction 
– For most materials, the manufacturing process 

energy for recycled materials uses a fraction of the 
energy used to produce virgin materials. 

• Use less energy – produce fewer GHGs 
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Recycling is an Important  
Part of SMM 

• Forest carbon sequestration increases when 
wood products are source reduced & recycled 
– trees sequester carbon from the atmosphere 

through photosynthesis, converting CO2 in the 
atmosphere to carbon in their biomass.  
 

• Carbon storage increases when organics are 
composted and added to soil 
 



Recycling is an Important  
Part of SMM 

• Recycling & Source Reduction Avoid: 
– CH4 emissions from landfills  
– CO2 emissions from waste combustion  

 



Recycling is a cost-effective GHG 
abatement strategy 

     



Tools 
• Waste Reduction Model  (WARM) 

– epa.gov/warm 

• Individual Waste Reduction Model (iWARM) 
– epa.gov/iwarm   
– Also available as an app on itunes 

• Recycled Content Tool (ReCon) 
– http://www.epa.gov/climatechange/wycd/waste/calculators/ReCon_h

ome.html 

• Greenhouse Gas Equivalency Calculator 
– http://www.epa.gov/cleanenergy/energy-resources/calculator.html 

 



WARM 

• Web-based and Excel (downloadable) 
• 46 material types 
• Baseline and alternative management 

scenarios 
– source reduction, recycling, combustion, 

composting, and landfilling 

• GHG (MTCO2e or MTCe) and energy (mBTUs) 



     



     



Pathway-specific modeling 



WARM – recent revisions 
• last updated February 2012 (Version 12) 
• Added LLDPE, PP,  PS, PVC, & PLA & aluminum ingot 
• Revised  

– EFs for aluminum cans 
– combustion and open-loop recycling pathways for 

residential broadloom carpeting  
– EFs for HDPE, LDPE & PET 
– Recycling factors for mixed recycling and mixed plastics 

recycling factors 

Presenter
Presentation Notes
Revised aluminum cans has been updated to include additional can manufacturing steps in the updated life cycle data as well as factor in industry-specific electricity grid mix assumptions, 

the combustion and open-loop recycling pathways for residential broadloom carpeting now incorporate new data 

the emission factors for HDPE, LDPE and PET were updated using new life-cycle data. 

The mixed recycling and mixed plastics recycling factors have both changed due to 1) revisions to the underlying numbers in the virgin and recycled HDPE and PET emission factors, 2) the removal of the LDPE recycling pathway, and 3) updates to the waste generation and recovery numbers based on EPA's "Municipal Solid Waste (MSW) in the United States: Facts and Figures" report. The documentation files for the model have also been updated to describe the development of the emission factors for the new materials, any revisions to previously-included materials and have incorporated the new energy and emissions data calculated by EPA. 




The Future of WARM – Organics 
• we have begun work on modeling 5 categories 

of food waste throughout their lifecycle. 
– chicken, beef, dairy, grains, and fruits/vegetables   

• we hope to add food donation as well as 
source reduction as two new waste 
management scenarios in WARM for organics 
 



The Future of WARM – Electronics 
• Currently, WARM considers only one 

electronics category – a 70 lb desktop 
computer 

• In FY13, we will looking at utilizing the 
Electronics Environmental Benefits Calculator 
(EEBC) in lieu of WARM, and whether any 
additions/changes would need to be made to 
the EEBC to help better align the two. 
 



The Future of WARM – Landfill Gas 
•  We are examining three aspects of landfill gas 

collection modeling in WARM:  
– (1) the fraction of produced gas that is either 

collected or attenuated by methane oxidation, 
– (2) the timing of gas collection system installation, 

and  
– (3) the time over which a beneficial use system 

can be expected to function in consideration of 
the volume of recoverable gas available.  



iWARM 
• Downloadable Excel spreadsheet or iPhone 

app 
• Uses data from WARM, translated from tons 

to weight of individual products 
• Estimates the amount of energy saved by 

recycling small quantities of  common waste 
materials 

• Benefit is shown as the operational hours of 
common appliances.  

 





ReCon 
• The ReCon Tool was last updated October 

2010. 
• Web-based and Excel (downloadable) 
• 17 material types 
• Baseline and alternative recycled content 

scenarios 
• GHG (MTCO2e) and energy (mBTUs) 





Greenhouse Gas Equivalency Calculator 
 



Sara Willis Hartwell 
Senior Policy Advisor 
US EPA 
Office of Resource Conservation and Recovery 
703-308-7285 
hartwell.sara@epa.gov 
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