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Abstract 

In the United States, the wastewater treatment sector is responsible for approximately 
1.7% and 5.0% of national methane and nitrous oxide emissions, respectively, based on limited 
greenhouse gas emissions inventories.  We have developed an enhanced and comprehensive 
greenhouse gas inventory of wastewater treatment plant emissions. This inventory is the first for 
the United States to include upstream emissions associated with providing energy to wastewater 
treatment plants and downstream emissions associated with biosolids processing along with on-
site emissions of CO2, CH4, and N2O.   We preliminarily estimate total annual GHG emissions of 
approximately 36 million metric tons of CO2e.  In addition, we have considered how energy 
consumption (1,100 million GJ) and greenhouse gas emissions (84 million t CO2e) will increase 
as the globe moves towards cutting the amount of untreated wastewater in half to achieve U.N. 
Sustainable Development Goal 6.3.  Moreover, there is a global opportunity to recover more 
nutrients for wastewater, but this will come at the cost of increased energy consumption while 
offering the possibility of displacing some production of fertilizer.  Finally, we explore the 
application of integrated assessment models to capture the interconnections among the 
wastewater, energy, and agricultural sectors and needs for improvement. 
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