- s @Anaergia S ARIES

c°unc“ Breaking Barriers to Sustamdblllty '[Q CLEAN ENERGY™

Psiogastnergy [BHI00 -

C) Clean Energy”®
Bloomenergy: SubTHOWPSON N B T I}ATERPII.I.AR RENEWABLES

GWE o California
ﬁ 41 REIMAGINE WASTE CALIFORNIA
CALGREN @ e e S, e,
e aVaE IS Frals n X SY\“, @COBIA CAPITAL ,.’o cCORTUS m - ~ DTE Biomass Ener WMHI}E
L *e%.* ENERGY L]
City of G
EB EAST BA y E Ee .l\ /i E & Associates
MUNICIPAL UTILITY DISTRICT W ME==a<zy — GSNGS
GLADSTEIN, ’

GREENLANE
SIOGAS™ Bthlg Bioenergy Do

B s & ASSOCIATES .. % o
Association of GG' INQAS BERKELEYLAB
y ‘ | Live OAK BANK
ME%E%GEN HitachiZosen 4 ) (@ california| W wmmrems

COALITION | N OV A North State e

wing . NOWON v
'rvm§ B?!?Sh MAAS m e, Waste
LOS ANGELES COUNTY '

Inc. See the future. Change the present.
= SANITATION DISTRICTS W. M. LYLES CO. ENERGY WORKS

Converting Waste Into Resources CONTR:;‘\{CTOR
Since 1945

NEANDROSS

Recychn g

Olf San |oaquin Renewables
NATURALIGAS F?OM BIOMASS CITY OF gf%
SAN JOSE

Public Woiks OReFuel -
M / \ S T O E L CAPITAL OF SILICON VALLEY
PUBLIC UTILITIES ( 4 SRRIV ES

v ATLAS DISPOSAL

SN AR AR MR (samasthrorzecrcccon (@)
PHOENIX ENERGY . 2

Amp::‘::ﬁommnon_ DISTRICT . “ o Iy Sierrq Insi-ii-ui-e \ g E&EEEE$ ATTORNEYS AT LAW Stn I'm Fisn Er
SEVANAC‘:‘° BIDE N ERGY ‘*“‘ for Community and Environment SRS
WRAVENSR v ﬁ
- s IVERSITY
m il i
85 |BI0ENERGY 1ic TN RE ¢ Energy N V7SR HER GO

)
A empra Energy utiiity®
@’S pra Energy uiity” s( )\
wp E=TEEA WESTHOFF, CONE WE Wonderful = 7o oaste:
WESTERNUNITEDDAIRIES Power Systems Specialists 51 & HOLMSTEDT WISEWOODENERGY renewable ENEIGYr  teomur ey it 20

nd Energy with Zero Waste




California Biogas Potential from Organic Waste

Million
Feedstock Amount Technically Billion Cubic Feet Gasoline
Available Methane Gallon
Equivalents
Landfill Gas 106 BCF 53 457
Animal Manure 3.4 M BDT 19.5 168
Waste Water Treatment 11.8 BCF 77 66
Gas
Fats, Oils and Greases 207,000 tons 1.9 16
Municipal Solid Waste 1.9 M BDT 197 109
(food, leaves, grass)
Municipal Solid Waste 6.7 BDT 65.9 568
lignocellulosic fraction)
Agricultural Residue 5.3 M BDT 51.8 446
(Lignocellulosic)
Forest, Sawmill, .Shrub & 26.2 M BDT 256 2214
Chaparral Residues
BIOGAS POTENTIAL 468.5 4,044

80% of instate

__ biogas potential is

from cellulosic
waste

Sources: Rob Williams and Stephen Kaffka, UC Davis, presentation to the California Energy Commission on January 30, 2017,
Lawrence Livermore National Lab assessment of forest, sawmill, shrub & chaparral residues
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Source: Placer County Air Pollution Control District and the
California Association of Air Pollution Control Officers



California’s Climate Plans Call for
Increased Bioenergy

m

California Forest Carbon Plan

Managing Our Forest Landscapes in a Changing Climate

CALIFORNIA

AIR RESOURCES BOARD

California’s 2017
Climate Change
Scoping Plan

Short-Lived
Climate Pollutant
Reduction Strategy

A

CALIFORNIA

AIR RESOURCES BOARD

March 2017

May 2018

The strategy for achieving California's

Staff Recommendations

2030 greenhouse gas target

AGENCY

Protection Age:
arb.ca.gov November 2017 folection Agenay
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Agricultural Buming Assessment

California Emvironmental Protection Agency Released: February 5, 2021
= Ai
Air Resources Board Board Hearing: February 25, 2021




How can California achieve 125 MT/year of negative emissions
by mid-century?

m Waste Biomass Conversion
to energy with CO, Storag
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m Direct Air Capture with
CO, Storage
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25 MT/year

Technological readiness: mid-to-high — no new breakthroughs required
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