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UC recently signed a contract to purchase $42M worth of
renewable biogas energy from Anaergia’s Rialto Bioenergy
Facility which is expected to divert 300,00 tons of food
waste annually from LA county. It is expected that that
250,000-500,000 tons of CO2eq will still need to be
mitigated to reach carbon neutrality and UCR itself still
generates ~887 tons of organic waste.

U.S. EPA’s Waste Reduction Model (WARM) was used to compare life cycle
assessment of GHG emissions, provide a breakdown of different gases and their
emissions sources, and calculate the net electricity production per ton of organic
waste feedstocks. Acreage of available cropland in San Bernadino and
Riverside counties comes from California Department of Conservation’s
Farmland Mapping and Monitoring Program and analyzed in ArcGIS Pro. The
amount of material mass lost during anaerobic digestion and curing comes from
Pognani et al., 2012. The amount of land that could receive cured digestate was
determined using CDFA’s compost application rates.

The amount of GHG savings from anaerobic digestion of
food waste varies by digestion type, curing processes,
and emissions post land application but would still be
only a small contribution to UC’s goal of climate
neutrality.
• Challenges
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EPA estimates that food waste makes up 21.6% of total
municipal solid waste (MSW) generation. California’s SB
1383 mandates that 75% of organic waste is diverted from
landfill to avoid CH4 emissions. California is also investing
in working lands as a climate mitigation strategy by
increasing soil conservation practices like organic
amendment application. UC Davis has recently installed the
READ bioenergy facility to power a large research building
showing the potential to bring synergy between waste,
energy, and agriculture towards carbon neutrality.
During anaerobic digestion (AD), the easily decomposable
carbon compounds in organic waste are captured as
methane biogas which can be converted into electricity and
the remaining effluent can either be cured or directly
applied to croplands. Because food waste anaerobic
digestates are high in N content it can be used as an organic
fertilizer and its high C stability can increase soil carbon
sequestration.

Project Goals
•
•

•
•

Perform a lifecycle assessment (LCA) of GHG
emissions for anaerobic digestion of food waste and
its land application using U.S. EPA WARM model.
Approximate net electricity production from
anaerobic digestion of UCR’s organic waste and
determine how much more feedstock needed to
make a significant contribution to UCR’s energy
goals.
Determine local land availability near UCR and
how much land could be applied with anaerobic
digestion effluent.
Assess how this work can contribute to UCR’s
carbon neutrality goals.

1. Lifecycle GHG emissions of food waste vary by type of anaerobic digestion
system and curing process (Figure ) but may be net carbon negative and are less
than landfill. Emissions still come from CH4 leakage, transportation, processing,
curing, and N2O loss after land application. Negative emissions come from
avoided CO2 from electricity and fertilizer production, and C storage in soils.
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2. If all of UCR’s organic
was anaerobically digested
not much electricity would
be generated (Figure ). For
example, it would take
approximately >4,000 Mwh
and 22,000 tons of food
waste to power UCR’s MRB
(179,000 ft2). However,
there is greater electricity
generation per ton of food
waste compared to
greenwaste.
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Future Goals
•
•
•
•

Determine potential sources of food waste in the Inland
Empire.
Work with local anaerobic digestion facilities (Aneargia
CR&R to steward land application benefits and potential
carbon offsets.
Perform a field study to get actual measurements GHG
emissions during curing and land application of
anaerobic digestate and compare to model estimates.
Conduct a more accurate LCA model using GREET.
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3. There is over 86,000 acres of land 20 miles of
UCR that may be suitable for land application of
anaerobic digestate. If 22,000 tons of food waste
was anaerobically digested, 4,000 acres of land
could receive cured material.
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