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In-State Electric Generation by Fuel Type
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Renewable Energy Production in California - 2014
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Why Biogas ?

* Generate Renewable Energy and Low

Carbon Fuels
* Produce Jobs and Economic Development
* Improve Agricultural Productivity

* Reduce:
v'GHG emissions and SLCP’s
v'Air and water pollution
v'Petroleum and natural gas use
v'Landfilling
v'Catastrophic Wildfires




Biogas Cuts Climate Pollution .

1. Reduce fossil fuel use

»Natural gas = 25% of CA’s
greenhouse gas emissions

» Petroleum use = biggest source of
GHG emissions in CA

2. Reduce Methane from organic waste
and Black Carbon from wildfire




Organic Waste and Methane

CA Methane Sources

* Methane = 28-84 times teaks/evap/ venting
more potent than CO,

Landfill Waste Disposal

* Organic Waste =3 of 4
b|gge5t methane Livestock Waste
sources in CA

Enteric Fermentation
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Wildfire and Black Carbon

Black Carbon Sources in CA

Off-Road Vehicles

® On-Road Vehicles m Industrial Fuel Consumption

® Fireplaces
Miscellaneous

m Prescribed Burning
Ag. Burning

* 900 - 3,200 x more potent than CO,
* 66% comes from wildfire in CA

* Major source of air pollution, rainfall
disruption, crop and forest damage




Biogas Reduces Air Pollution

e Cut
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* Biomethane can replace diesel
in heavy-duty vehicles

NO, and PM by up to 95%

* Reduce air pollution from
wildfires and open field burning

uce air, water and odor
ution from dairies

uce air quality impacts from

andfilling



Biogas Cuts Landfilling

*Organic waste = 2/3 of all
landfill waste (22 million
tons / year)

*Includes wood and
construction debris, yard
and green waste, food and
food processing waste,
agricultural waste, etc.




Improve Soils and Water Conservation

* Beneficial co-products =
digestate, biosolids, biochar

* Co-products provide:
» Carbon sequestration
» Water conservation
» Non-petroleum based
fertilizers

» Treatment for fire-ravaged
lands




Create Jobs and Economic Development

* Biogas produced 2 to 6 times more
jobs than natural gas

* Reduce gas imports
- CA imports 91% of its gas supply
- Costs CA S9 billion/year

* Produce jobs and economic
development in every region,
including disadvantaged and rural
regions




Potential Biogas Production in CA

* Nearly 300 billion cubic feet of
biogas per year

*5to 6,000 MW of power

»Enough to power 2 to 3 million
homes

2.4 Billion gallons of fuel

»Enough to replace 3/4 of diesel
used in CA vehicles




Carbon Intensity of Transportation Fuels (grams CO,e / MJ)
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CA Biogas Potential by Waste Sector

Feedstock

Amount Technically

Billion Cubic Feet of

Gasoline Gallon

Available Methane Equivalents
Agricultural Residue 5.4 M BDT 31.55 272 million
(Lignocellulosic)
Animal Manure 3.4 M BDT 19.7 170 million
Fats, Oils and Greases 207,000 tons 6.5 56 million
Forestry and Forest 14.2 M BDT 82.36 710 million
Product Residue
Landfill Gas 106 BCF 53 457 million
Municipal Solid Waste 1.7 M BDT 18.44 159 million
(food, leaves, grass)
Municipal Solid Waste 10.5 M BDT 60.9 525 million
lignocellulosic fraction)
Waste Water Treatment 11.8 BCF 7.7 66 million
Gas
FUEL POTENTIAL 2 2.415 Billion gge

Methane




Policy Drivers

1) Renewable Electricity
* 50% RPS
* SB 1122 - 250 MW of bioenergy

2) Organic Waste Diversion

* AB 1826 requires diversion of
commercial organic waste by 2020

* SLCP Plan —divert all organic waste
from landfills by 2025

3) Low Carbon Fuel Standard
* arb.ca.gov/fuels/Icfs/Icfs.htm

4) Short-Lived Climate Pollutant Plan
* arb.ca.gov/cc/shortlived/shortlived.htm




Incentives for Biogas

* Electricity Program Investment Charge - S150 million / year
(energy.ca.gov)

* Alternative fuels and clean vehicles - $100 million/year
(energy.ca.gov)

* GGRF (cap and trade S$S) - ???
* Pipeline interconnection for biogas - $40 million (cpuc.ca.gov)

e Tax credits




THANK YOU

Julia Levin, Executive Director
jlevin@bioenergyca.org
510-610-1733

www.bioenergyca.org

Bioenergy
Association of
( . California



