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Introduction 

 

 

Comparison of the Net 
Greenhouse Gas (GHG) 

Emissions for Two Waste 
Management Scenarios 

 

 

 

 



Scenario One 

• 25 Years of Transport and Disposal to Out-of-County Landfill 

• Truck Fleet with Better Emission Controls 

• Landfill with Soil Cap 

• Landfill with LFGTE 

• 100 Additional Years Assumed for Decomposition in Landfill 

 

 

 



Scenario Two 

  
• 25 Years of Operation 

• Mechanical Pre-Processing: Recover Additional Recyclables and Separate Wet & Dry 
Fraction 

• Wet Fraction to AD and Composting 

• Dry Fraction to Thermal Gasification with Ash Recovery 

• Non-Processable Materials Disposed at Landfill  

 

 

 



Integrated Approach 
• Prioritize Recycling, Conversion Technologies and Composting; Landfilling as Final 

Option 
• Consistent with the “MRF-First” policy of Recovering Marketable Recyclables to 

the Maximum Extent Reasonably Possible. 
• Complies with regulatory drivers to reduce GHG emissions ( AB32, AB341, AB 

1826, AB1594) 
 

 
 

 
 
 



Data Sources 
• Modeled California Waste Composition Data (CalRecycle, 2006) 

• Statewide Average Composition of Post-Recycled Residuals from a Mixed Waste MRF 
(After Being Source Separated Curb-Side) Going to Landfill 

 

 

 



Data Sources 
Post-Recycled Mixed Waste MRF Residuals Composition Separated Into Major Fractions to 
be Optimized for Further processing: 

– Wet Fraction (“DC” for Digestible Component) 

– Dry Fraction (“RDF” for Refuse-Derived Fuel) 

– Landfill (Non-Processable/Non-Acceptable Materials) 

 

 



Mass Balance of Integrated MRF with Conversion 

Technology 

  

 

 



Calculation Methodologies for 

Baseline and Alternative Scenarios 
Industry-Accepted Models to Calculate 
GHG Emissions for: 

 

 

Gasification 
Cross Check: 

 

 

MRF Pre-Processing, 
Anaerobic Digestion, 
and Composting: 

 
 

 

No Single GHG Emissions Calculation Model was Able to Address All of the GHG Emissions of the 
Various Components of the Study 

Transport: 

 

 

Buried 
Refuse: 

 

 

Landfill 
Operations: 

 

 



Calculation Methodology for  

Alternative Scenario 

  Reference Model Data Based on Existing, Operating Facilities for: 

• Process Design and Process Flow Data 

• Mass and Energy Balance Data 

• Emission Calculations Provided by:  

• Anaergia (Carlsbad, California) 

• JFE Engineering Corporation (Yokohama, Japan)  

 

 



Results and Conclusion 



Comparative GHG Emissions for Years 2014 to 2138 for the Treatment of 

1,000 Tons per Day (for 25 Years) of Post-Recycled MRF Residuals  

(in Metric Tons of Carbon Dioxide Equivalent, MTCO2E)  

  

 

 
Scenario One 

Scenario Two 

SCENARIO

BASELINE SCENARIO:  POST RECYCLED RESIDUAL TO 

LANDFILL (1000 TPD)

TOTAL 

EMISSIONS

BIOGENIC 

EMISSIONS

NON-

BIOGENIC 

EMISSIONS

 INDIRECT 

EMISSIONS 

 AVOIDED 

EMISSIONS 

 NET 

EMISSIONS 

(biogenic  and  

non-biogenic ) 

NET 

EMISSIONS 

(only non-

biogenic 

emissions)

TOTAL OF TRANSPORTATION AND LANDFILL OPERATONS 

EMISSIONS (Cap / LFG-to-Energy)
5,357,275 2,479,735 2,877,540 0 1,241,000 4,116,275 1,636,540 

ALTERNATIVE SCENARIO:  INTEGRATED MRF WITH 

CONVERSION TECHNOLOGY

TOTAL 

EMISSIONS

BIOGENIC 

EMISSIONS

NON-

BIOGENIC 

EMISSIONS

 INDIRECT 

EMISSIONS 

 AVOIDED 

EMISSIONS 

 NET 

EMISSIONS 

(biogenic and 

non-biogenic ) 

NET 

EMISSIONS 

(only non-

biogenic 

emissions)
Integrated MRF Facility Components
TOTAL OF INTEGRATED MRF AND CONVERSION 

TECHNOLOGY COMPONENTS
8,931,770 5,462,299 3,266,635 202,835 4,135,493 4,796,277 (666,022)

GHG EMISSIONS in MTCO2E (Years 2014 TO 2138) 

Total Emissions = Biogenic + Non-Biogenic + Indirect (Purchased Electricity, Heat or Steam)   
Net Emissions = Total – Avoided Emissions 



Findings 
 

• Biogenic Emissions Higher for Alternative Scenario due to 
Gasification Process Converting Biogenic Components of RDF to 
Carbon Dioxide and Water 

• Non-Biogenic Emissions Similar for Both Scenarios (Fugitive 
Methane Emissions from Landfills and Carbon Dioxide from 
Gasification Process) 

• Avoided Emissions Much Greater for Alternative Scenario Due to 
Renewable Energy from AD and Gasification Replacing Fossil Fuel 
Use and Additional Recycling 

• Avoided Emissions in Baseline Scenario Due to LFG-To-Energy 
Replacing Fossil Fuel Use 



Results 
• 1.64 Million MTCO2E Net GHG Emissions for the Baseline Scenario 

• (.67) Million MTCO2E Net GHG Emissions for the Alternative Scenario 



Results 

Net GHG Emissions:  

• Baseline Scenario = GHG Emissions of 1.64 Million MTCO2E 
over a 125 Year Period, Comparable to 340,000 Passenger 
Vehicles Driven for One Year  

 

• Alternative Scenario = Net Avoided GHG Emissions of (0.67) 
Million MTCO2E over a 25 Year Period, Comparable to 
140,000 Fewer Passenger Vehicles Driven for One Year 

 



Conclusion 

• An Integrated Materials Recovery Facility (MRF) with 
Conversion Technologies will Achieve a Net Reduction in 
Cumulative Greenhouse Gas Emissions as Compared to 
Landfilling Post-Recycled Residuals from a Mixed-Waste MRF  

• Net Reduction is Due to Higher Avoided Emissions for 
Renewable Energy Generation, Replacing Fossil Fuels, and 
Energy Savings from Additional Recycling 



WATER NATURAL RESOURCES ENVIRONMENT INFRASTRUCTURE ENERGY 
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Thank you 

Christine Arbogast 
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Diamond Bar, California 91765 
(909) 860-7777 
christine.arbogast@tetratech.com 

CT Comparative GHG Analysis February 2016 

http://dpw.lacounty.gov/epd/socalconversion/pdfs/CT_Comparative_GHG_Analysis_Feb_2016.pdf


Comparative GHG Emissions for Years 2014 to 2138 for the 

Treatment of 1,000 Tons per Day (for 25 Years) of Post-Recycled 

MRF Residuals (in Metric Tons of Carbon Dioxide Equivalent, MTCO2E)  



Emissions Definitions 

• Direct Emissions – Directly Related to Solid Waste Management Activities 

– Biogenic – Emissions Naturally Cycle Through Atmosphere; Carbon Neutral 

– Non-Biogenic – Emissions from Combustion of Carbon Fuels, Materials of Fossil 
Fuel Origin and Other Non-Combustion Processes (Fugitive Methane Emissions 
from Landfill Operations) 

• Indirect Emissions – From Purchased Electricity, Heat or Steam 

• Avoided Emissions -  Attributed to Displacing Purchased Power Generated by Fossil 
Fuel Combustion or Emissions Avoided by Recycling (Avoiding Processing Virgin 
Material) 

• Total Emissions = Biogenic + Non-Biogenic + Indirect  

• Net Emissions = Total – Avoided Emissions 

 

 


