RECOMMENDATIONS FOR
A BIOENERGY ACTION PLAN
FOR CALIFORNIA

Prepared For:
The Bioenergy Interagency
Working Group

Prepared By:
Navigant Consulting

NAVIGANT

CONSULTING

DOCKET
6-BAP-1

DATE
Recp/EB 05 200

:

DRAFT CONSULTANT REPORT

March 2006

CEC-600-2006-004-D
AN



Prepared By:

Navigant Consulting, Inc.
Richard Germain

Ryan Katofsky

San Francisco, CA
Contract No. 700-02-004

Prepared For:
The Bioenergy Interagency
Working Group

Air Resources Board

California Energy Commission

California Environmental Protection Agency
California Public Utilities Commission
California Resources Agency

Department of Food and Agriculture
Department of Forestry and Fire Protection
Department of General Services

Integrated Waste Management Board
State Water Resources Control Board

Susan J. Brown
Project Manager

Pat Perez
Manager
SPECIAL PROJECTS OFFICE

Rosella Shapiro

Deputy Director

FUELS AND TRANSPORTATION
DIVISION

B. B. Blevins
Executive Director

DISCLAIMER

This report was prepared as the result of work sponsored by the
California  Energy Commission and prepared by Navigant
Consulting, Inc. on behalf of the Bioenergy Interagency Working
Group, composed of state agencies. It does not necessarily
represent the views of the Energy Commission, the State of
California or the members of the Interagency Working Group. The
Working Group, the State of California, its employees, contractors
and subcontractors make no warrant, express or implied, and
assume no legal liability for the information in this report; nor does
any party represent that the uses of this information will not
infringe upon privately owned rights. This report has not been
approved or disapproved by the California Energy Commission or
the Members of the Working Group nor has the Working Group
passed upon the accuracy or adequacy of the information in this
report.




TABLE OF CONTENTS

EXECULIVE SUMIMAIY ...ttt s e e e e e e e e e et e e e e e e e e e eeaeannaeaeeeaeees 1
Summary of ReCOMMENAtIONS .......ccoiiiiiiiiiie e 2
SECHON L: INEFOTUCTION ...ttt s 6
OVEBIVIBW ..ottt ettt s e e e e ettt ettt b s e e e e e e e ee ettt e e e e e e e e eeeannnnn e eas 6
[ (T T=Tod Y o] o] 0= T o USRS 7
Organization of ThiS REPOI .......coiiiiiiiieeiie e 7
What IS BIOBNEITY? ... et e ettt e e ettt s e e e e e e e e e et s s e e e e e e e e aesaan e aaeeaaees 8
The Benefits of Bioenergy and the Need for State Action ............cccoeeevviiiieeiinnnnnnn. 9
Section 2: Current Profile and Future Bioenergy Potential in California................... 11
Overview of Bioenergy RESOUITES .......couuuuiiiiiieieiieeiiieie et 11
Agricultural BIomMasS RESOUICES .......ciiiieiiiiieiiiiiiee e e e e ee e e e e e e e e e e e e e 12
FOrestry RESIAUES. .. ..t et e e e e e eeeeees 13
MUNICIPAI WASTES......eeiiee et e e e e e e et e e e e e e e e e e et s e e e e e eeeennees 13
Electric Power and Heat from Biomass in California............ccccooooiiiiiiiiiiiiiinnnnenn. 14
Developments in Electricity Generation from Biomass.........cccoeeeevvvveiiviciineeeeeee, 15
Biomass POWET POIENTIAL ........ccooeeiiiiiiiiee e 15
Biofuels for TranSPOIrtatioN ............euuiiiiiie e e e e e e 16
Biofuel POLENTIAl ..o 18
Key Initiatives Underway in California, in Other States, and Elsewhere in the
(011 C=T0 IS = 1 RSP 19
Section 3: The Benefits of BIOBNEIQY ......ccovvvuuuiiiiiiei e e e e e e eeeaaes 20
Section 4: Impediments and Challenges............oooi i 23
Policy/Regulatory ImpediMmentS ..........coiiieiiiiiieees e 23
Fragmented State-Level Policies that Do Not Recognize the Full Benefits of
21 0 T=] 01T (o | SRR 23
Non-optimal Financial INCEeNtIVES ..........coouuiiiiiii e 24
Complex and Time Consuming Permitting Process...........ccccvvvvvvviiiieeeeeeeveennnnns 25
Environmental JUSICE CONCEINS ......coiiiiiiiiiiiie e eeeeees 25
Y F= T W == T =T 26
Cost of Harvesting, Collecting and Delivering Feedstock .............ccccooeevviinnnn..n. 26
Capital MarketS ISSUES .........uuuuiiiieeeeeeiiiiie e e et e e e e e e e e e e e e e eeeeenns 26
Distribution and ENA USE .......ouuuiiiiiiiiiiieei et eeeees 27
UL o] [ Tol =T o =T o] 1o ] o ISR 27
Need for Cross-Industry Collaboration................oooviiiiiiiiiiiniieeeee e 28
TECNNICAl BAITIEIS ....ccooiiiiiiiieeeeeeee e 28
Cost Competitiveness of Existing Technology ............uueeiiiiiiiiiiiiiiiiiiieee e 28
Need to Commercialize New TeChnology .........ccoevvivviiiiiiiiie e, 28
FEedSTOCK QUANILY ... ... e et e e e e e eeeeees 29
Section 5: The Role of the State in BIOBNEIgY .........ccovvviviiiiiiiiie e 30
[ F=Tod (o [ {010 T R 30
Statewide Biomass Power and Biofuels Targets........cccoovveeevivveiiiiiiiie e, 30
Guiding Principles for State Involvement..............ooooiiiiiiieeiiiece e, 31
Section 6: Recommendations for the California Bioenergy Action Plan................... 35

Tier 1: High-Priority 2006 ACLIONS...........uuiiieieeieeeiiiiie et e e e e 35



DRAFT REPORT

Recommended Tier 1 Actions for 2006
Tier 2: Actions for 2006 and Beyond
Recommended Tier 2 Actions

Bibliography



DRAFT REPORT

EXECUTIVE SUMMARY

Biomass — biologically-derived renewable materials that can be used to produce
heat, power, transportation fuels, and other value-added products and chemicals — is
found in abundance in California and represents a significant renewable energy
resource. As California pursues increases in the use of renewable energy, bioenergy
in the form of biomass power (biopower), and biomass-based fuels (biofuels) are
important contributors.

Bioenergy provides a range of strategic energy, economic, and environmental
benefits to the people of California. Maximizing these benefits is the main objective
of this Action Plan. Not only is greater use of bioenergy critical to achieving existing
regulatory and policy objectives, such as the Renewable Portfolio Standards (RPS),
greenhouse gas reduction targets, and non-petroleum transportation fuel targets, it
addresses a range of state environmental goals and provides unique economic
development benefits relative to other energy options.

The California Energy Commission retained Navigant Consulting, Inc. (NCI) to
review the research and policy development in biopower and biofuels and
recommend a Bioenergy Action Plan for California. This project leverages the large
body of work conducted to date on bioenergy in California and represents a
synthesis of ideas from numerous state agencies and other stakeholders.

In developing this proposed Action Plan, NCI reviewed more than 40 research and
policy documents* and held discussions with representatives of several state
agencies, the Bioenergy Interagency Working Group, the California Bioenergy
Producers Association, the California Biomass Energy Alliance, and the California
Biomass Collaborative. A public workshop is scheduled to solicit input from
interested parties on the recommended actions contained in this plan.

California is a national leader in the production of biomass power. More than 4
million dry tons (MDT) of solid biomass were used in 2005 by 28 biomass power
plants to generate 615 megawatts (MW) of baseload renewable energy. Another 360
MW was generated using landfill gas and biogas from sewage treatment, food
processing waste, and animal waste digestion. Combined, these resources meet 2
percent of present total electric demand in the state and can produce as much
electricity per year as about 2,500 MW of wind power.

California also leads the nation in the consumption of ethanol, a plant-based
renewable transportation fuel, consuming more than 900 million gallons in 2005.
This accounted for approximately 25 percent of all the ethanol produced in the
United States in 2005. However, California produces less than 5 percent of the
ethanol it consumes. California also consumed approximately 5 million gallons of

! See the References section for a complete listing.
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biodiesel, a renewable, clean diesel substitute made from vegetable oils or animal
fat in 2004.

California’s current use of bioenergy represents a small fraction of what is technically
feasible. It is estimated that California has approximately 30 MDT of technically
recoverable solid biomass resources — enough to power more than 3 million homes
or produce enough biofuel to run more than 2 million automobiles at today’s
efficiencies. These resources are derived mainly from residues associated with
agriculture, forestry, municipal waste, representing a value-added use of materials
that would otherwise be considered waste or that pose a significant threat to the
California environment, such as the substantial deadfall and fuel overloadings that
constitute extreme fire hazards in California’s forests and shrub lands.

Despite the many benefits of using bioenergy, California’s existing bioenergy
industry faces a range of technical, market, and regulatory challenges. The solid-
fueled biomass power industry has declined more than 20 percent from its peak
capacity in 1990. A key challenge faced by bioenergy in California (and elsewhere)
is that its benefits are not adequately recognized or compensated in the market. An
example is the price paid for biopower in electricity supply contracts. Bioenergy
development faces a range of other challenges and impediments, many of which
can be addressed by state action.

Summary of Recommendations

On August 23, 2005, the Governor expressed his support for the California Biomass
Collaborative and asked that the Bioenergy Interagency Working Group, composed
of state agencies with important biomass connections, be reinvigorated. He asked
the Working Group to develop an integrated and comprehensive state policy on
biomass, which includes electricity, natural gas, and petroleum substitution potential.
The policy should also reflect the substantial potential benefits, such as reducing
municipal solid waste, which a wide range of conversion technologies can capture.

Consistent with the Governor’s direction, the recommendations contained in this
Action Plan are intended to create the necessary institutional and regulatory
changes that will substantially increase the production and use of bioenergy in
California. These recommendations represent near-term first steps that can be taken
by state agencies and the Bioenergy Interagency Working Group to invigorate the
biopower and biofuels sectors. In some cases, further analysis will be needed, for
example, to determine benefit-cost ratio of certain actions. The recommendations
are founded on four broad policy objectives, which are to:

1. Create a positive environment, including the establishment of targets, for
bioenergy production and consumption, and create the necessary impetus for
investment in new facilities that use California’s abundant biomass resources.

2. Address areas where greater state agency coordination could enhance the
opportunities for bioenergy products to contribute to a stable and economically
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competitive power and fuel supply in California, without sacrificing other state
mandates such as environmental protection.

3. Enhance and accelerate California’s existing research, development, and
demonstration (RD&D) programs to address all aspects of biomass resource
production and use and to capture the benefits of new technologies that use
biomass resources more cleanly, efficiently, and economically.

4. Promote awareness to inform the general public and policy makers of the
importance and benefits of bioenergy.

Opportunities for increasing these resource contributions in the future and the review
of current contributions by biomass resources are the most important thing the State
of California can do with respect to biopower in the immediate term is to ensure the
health of the existing industry and position it for growth. This industry is notably
smaller than it was at its peak in the early 1990s, even as the benefits of biopower
have become more widely appreciated. Currently, the industry is struggling to
remain viable in the face of looming regulatory uncertainty and economic pressures.

California is at a crossroads regarding biofuels. With the elimination of the federal
oxygenate requirements for gasoline in the Energy Policy Act (EPAct) of 2005, and
the current lack of rules regarding the new Federal Renewable Fuel Standard (RFS),
absent other actions, ethanol use in California could decrease at a time when the
strategic value of petroleum displacement has never been greater. The State of
California needs to work to preserve this existing market while addressing emissions
issues associated with ethanol use in gasoline. The state should also place stronger
emphasis on commercializing new biofuels production technologies that can use
California’s abundant biomass resources for biofuels production.

The following are high-priority action recommendations for 2006:

1. The Governor should consider issuing an Executive Order establishing statewide
goals for bioenergy production and use. This Executive Order should:

a. Establish a broad-based RFS for California’s transportation sector,
targeting consumption of 2 billion gallons of biofuels by 2020 with a
minimum of 40 percent produced in California.

b. Target the development of 1,500 MW of new biopower capacity by 2020
so that biopower can continue to provide a 20 percent share of in-state
renewable electric power as part of the state’s accelerated Renewable
Portfolio Standard (RPS).

c. Direct the Bioenergy Interagency Working Group to develop an integrated
and coordinated plan to create a favorable regulatory environment for
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bioenergy development, while maintaining the required oversight of the
existing utility, transportation fuel, and waste management industries.

d. Request that the California Public Utilities Commission (CPUC) work
diligently to preserve the operational status of existing biopower facilities.
Further, initiate a proceeding to develop mechanisms that reward
biopower for the range of benefits it provides in meeting RPS
requirements and other power system needs.

e. Direct the California Energy Commission, in conjunction with the California
Biomass Collaborative and the U.S. Department of Energy, to fund a
selected number of demonstration and pilot projects that are designed to
prove the commercial readiness of biofuels production technologies that
use lignocellulosic? feedstocks.

f. Direct the California Air Resources Board to develop regulations that
maximize the flexibility of using biofuels, while preserving the
environmental benefits of their use. This effort should build upon the
Rulemaking to Update the Predictive Model and Specifications for
Reformulated Gasoline proceeding that has recently been initiated.

g. Direct the California Integrated Waste Management Board to review and
revise statutory definitions that may be preventing the development of
environmentally acceptable waste management alternatives known as
conversion technologies and to seek amendments to existing law to
provide diversion credits to local jurisdictions for solid waste processed by
eligible conversion technologies meeting environmental standards.

h. Direct the California Department of Food and Agriculture and the
California Department of Forestry to develop a plan to determine how to
gain better access to biomass resources and to continue basic and
applied research to identify the highest value use for forest fuel and
harvest residues. Coordinate activities with the State Water Resources
Control Board to ensure that criteria for watershed protection and water
quality are met.

i. Direct state agencies to purchase biofuels, bio—based products, and
biopower, including combined heat and power where possible, with
specific targets for 2010 and 2020. Encourage local governments and
public institutions to follow the state’s lead.

2 Lignocellulosic biomass, also called cellulosic biomass, is a general term for biomass that is not
food or feed, such as woody biomass, perennial grasses, and the non-food components of traditional
agricultural crops (e.g., corn stover, rice straw).
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j. Direct the California Energy Commission, in consultation with other state
agencies, to formulate a plan to disseminate information about the broad-
based benefits of bioenergy to the public and to policy makers.

2. In addition to the above immediate actions, California needs to coordinate with
other states and the federal government. To that end, California agencies should:

a. Support extension of the Federal Production Tax Credit and advocate for
equal tax treatment for biomass relative to other renewable energy
resources in federal incentive programs.

b. Leverage federal research and development (R&D) efforts and improve
coordination to realize greater investment of federal research funds in the
state.

c. Work with the National Biomass R&D Initiative and the Western
Governors’ Association to influence federal funding decisions.

3. To support the above actions, the following key legislative initiatives should be
considered for 2006, with appropriate input from affected stakeholders:

a. Establish stable funding for bioenergy programs based on the premise
that many of the benefits represent public goods that accrue to all
Californians.

b. Establish financial incentives to encourage investment and support
innovation in biopower technologies; and establish mechanisms for
supporting bioenergy producers for the multiple benefits they provide.

In addition to these high priority actions, Section 6 contains a set of actions that
could be undertaken in the medium term, i.e., in 2006-2007, that could help to
resolve more complex or longer term issues.



DRAFT REPORT

SECTION 1: INTRODUCTION

Overview

California has a large, diverse, and widespread biomass resource base that can be
used to generate baseload renewable electricity and produce a range of clean
transportation fuels, as well as value added products and chemicals, to help meet
California’s energy needs and contribute to a more sustainable future. It is estimated
that California has about 30 million dry tons (MDT) of technically recoverable
biomass resources — enough to power more than 3 million homes or produce
enough biofuel to run about 2 million automobiles (displacing approximately 1.5
billion gallons of gasoline each year) at today’s efficiencies.

In California today, biomass is used primarily in electric power and thermal energy
generation. Currently, 4-5 million dry tons per year of solid biomass (only about 15
percent of the technical potential) are used by 28 biomass power plants to provide
approximately 615 Megawatts (MW) of baseload renewable energy. Another 360
MW is generated using and estimated 55 billion cubic feet (BCF) of landfill gas and
biogas from sewage treatment and animal waste digestion (about 4 percent of the
natural gas used in the state for power generation). This roughly 1,000 MW of
capacity supplies 2 percent of total current electricity demand in the state and can
produce as much electrical power per year as about 2,500 MW of wind power.

California is about 95 percent dependent on petroleum for its transportation energy
needs. No other sector of the economy is so dependent on a single energy resource.
Still, California leads the nation in the consumption of ethanol, a plant based non-
petroleum fuel, currently consuming more than 900 million gallons per year, nearly 6
percent of all gasoline on a volume basis.® While this accounted for nearly 25
percent of all the ethanol produced in the United States in 2005, California produces
less than 5 percent of what it consumes, with the bulk of supply coming from the
“corn belt” states. Most of this ethanol is used in a 5.7 percent blend with gasoline
that is consumed throughout the state. There are also approximately 300,000
flexible fuel vehicles (FFVs) on the road that are capable of burning any mixture of
gasoline and ethanol, up to E85 (a mixture of 85 percent ethanol and 15 percent
gasoline), although there are only a handful of E85 refueling stations in the state
today.

In 2004, California also consumed about 5 million gallons of biodiesel, which is a
substitute for diesel produced from vegetable oils, used cooking oils, or animal fats.
The state has a production capacity of 16 million gallons at four plants.

% Ethanol contains one-third less energy per gallon than gasoline, so on an energy basis, ethanol
represents about 4 percent of gasoline usage.
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Project Approach

The objective of this project was to develop an Action Plan that would make
recommendations on using state resources to address the most pressing issues
facing the bioenergy industry in California today. The ultimate goal of the Action Plan
is to facilitate the increased use of biomass for bioenergy purposes.

This Action Plan represents a synthesis of ideas from numerous state agencies and
other stakeholders, and it was intended to leverage the large body of work
conducted to date on bioenergy in California. In developing this proposed Action
Plan, Navigant Consulting (NCI) reviewed more than 40 key documents,* and held
discussions with representatives of several state agencies, the Bioenergy
Interagency Working Group, the California Bioenergy Producers Association, and
the California Biomass Collaborative. A public workshop will be held in Sacramento
on March 9, 2006, to solicit input from interested parties on the draft
recommendations found in this document.

NCI's overall approach is summarized below in Figure 1. The “Bioenergy Value
Networks,” which summarize and organize the information collected, will be provided
at a later date as an appendix to this Action Plan. NCI also created an “Actions
Sorting Matrix” that allows the comparison of various potential actions using several
gualitative criteria, such as the magnitude of the expected impact, its benefit,
criticality, and size of the energy contribution expected by the action.

Figure 1: Project Approach

Developme 0 o A on Pla

Create Input BVN
Review “Bioenergy Data into Prepare Review Draft Prepare Final
Reports & Value “Actions Draft Action Plan with Action Plan
Documents Network” Sorting” Plan Stakeholders
Framework matrix
Review past The Bioenergy | Actions Sorting | The draft A public forum | Final Action
reports for Value Network | matrix enables | Plan will be is scheduled plan to be
biomass provides a us to measure based on for 3/9in delivered by
potential, standardized | value of actions | feedback Sacramento. | 3/31.
opportunities, | framework for | ysing priority | from CEC,
and compiling and | ¢yiteria. BEIWG, and
challenges. analyzing the the Biomass
data. Collaborative.

Organization of This Report

Section 2 of this report provides a brief overview of biomass use in California.
Section 3 summarizes the benefits of bioenergy. Section 4 outlines the impediments

* See the Bibliography section for a complete listing.
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and challenges facing the industry. Section 5 lays out the guiding principles for state
action, and Section 6 provides the recommendations for the Action Plan itself.

What is Bioenergy?

In the broadest sense, biomass refers to any organic matter, be it vegetable or
animal. As a feedstock for energy production, biomass refers to biologically-derived
renewable materials that can be used to produce heat, power, transportation fuels,
and value-added products and chemicals. Although federal and state statutory
definitions can vary widely, for the purposes of this Action Plan, biomass can be
thought of as being derived from three principal sources: agriculture, forestry, and
municipal wastes.

Figure 2 is a simplified but illustrative depiction of the bioenergy industry structure
and puts the biomass resources in context. Additional details on biomass resources
can be found in Section 2.

Figure 2: Simplified Bioenergy Industry Structure

Collection & Conversion &

Resources . . istributi
Transportation Refining Distribution Markets
F\ ( \
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AGRICULTURE Power »|  Electricity
e Agricultural Residues | | = F------------+ Transmission Electricity
* Energy Crops’ g CCHP? deep| & Distribution
e Animal Wastes (farm) R 5 - J
* Animal Renderings - E Waste heat Excess
* Food Processing 8 electricity e N
* Waste oils/fats/grease k=
= Heat » Thermal loads
/Eﬁ e
FORESTRY & Biofuel imports N
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® Onsite Residues - Mill § Transport d!slteﬁ)dlsg’
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1. Energy crops include traditional crops such as soybeans and corn, as well as lignocellulosic

crops.

2. CCHP = combined cooling, heating and power, the simultaneous use of biomass for the

production of multiple energy products.



DRAFT REPORT

The Benefits of Bioenergy and the Need for State Action

Bioenergy provides multiple benefits that provide a strong rationale for state action
to promote its greater use. Not only is greater use of bioenergy critical to the state’s
energy supply, but it can help achieve the state’s petroleum reduction, renewable
electricity generation, and climate protection goals. Its use also provides unique
state and local economic development benefits. More importantly, biofuels represent
one of the only practical near-term renewable energy alternatives to petroleum
transportation fuels.

More specifically, greater use of bioenergy can achieve the benefits of:

e Providing baseload, firm power generation to help meet the state’s Renewable
Portfolio Standard and providing incremental firm capacity to contribute to
resource adequacy requirements of electric utilities.

e Increasing overall transportation fuel supply, reducing the strategic problem of
petroleum dependency and helping the state meet its petroleum displacement
goals of 20 percent by 2020 and 30 percent by 2030.

e Reducing greenhouse gases by directly offsetting fossil fuel use as well as
avoiding emissions related to the alternate fate of the biomass, were it not
converted to useful energy.

e Improving air quality by avoiding open field burning of agricultural and forestry
wastes.

e Improving forest health and wildfire prevention by providing a value-added use
for forest thinnings.

e Providing new opportunities for agriculture.

e Increasing landfill diversion by finding value-added uses for the nearly 30 million
tons of biomass disposed of annually by Californians.

e Providing economic development opportunities, especially to rural parts of the
state.

e Improving water quality and watershed protection by reducing environmental
impacts from fossil fuel spills and leaks and by preserving forest integrity to
reduce the threat of erosion and runoff.

To fully realize these benefits, California’s bioenergy industry must overcome a
range of significant technical, market, and regulatory challenges, many of which can
be addressed by state action. A key challenge faced by bioenergy in California (and
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elsewhere) is that the benefits described above are not adequately recognized in the
market, for example, in the price paid for biopower in electricity supply contracts.

10
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SECTION 2: CURRENT PROFILE AND FUTURE
BIOENERGY POTENTIAL IN CALIFORNIA

Overview of Bioenergy Resources

California has three principal sources of biomass: agriculture, forestry, and municipal
wastes, as summarized in Table 1. Currently, the biomass derived from these
sectors is considered a waste product. Statewide, approximately 15 percent of the
technically recoverable potential of biomass wastes and residues is being used,
suggesting that significant room exists for increased bioenergy use. In the future,
additional biomass could also become available from dedicated energy crops.

Table 1: California’s Bioenergy Resource Types

Biomass Type Typical Examples

« Agricultural Residues (e.g., orchard trimmings, rice straw)

 Agricultural Crops (e.g., corn for ethanol production,
soybeans for biodiesel)

. « Animal Wastes (manure and biogas® from manure anaerobic
Agricultural digestion)

Residues e Animal Renderings
« Food Processing residues (e.g., hulls, shells, pits, beverage
and cheese industry residuals)
o Energy Crops (dedicated crops for energy use)
o Forest Residues — logging slash, brush, thinnings from fuel
Forest treatments, chaparral)
Residues « Mill Residues (sawdust, wood chips, spent pulping liquors,
papermill sludge)
e The organic fraction of municipal solid waste
Municipal « Landfill gas'
Wastes « Biogas' from wastewater treatment

« Sludge from wastewater treatment

1. Landfill gas is a mixture of roughly 50:50 methane and carbon dioxide produced by the natural
anaerobic decomposition of organic materials in landfills. Biogas is a mixture of roughly 60:40
methane and carbon dioxide produced by the anaerobic digestion of wastes.

11
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The solid biomass resource potential is summarized in Figure 3. In 2005, 4-5 MDT
were used, while the potential by 2020 is expected to be approximately 39 MDT.® In
addition, an estimated 90 BCF per year of landfill gas and biogas are technically
available in 2005, which contains as much energy as 3 MDT per day of additional
solid biomass.

Figure 3: Solid Biomass Utilization and Technical Potential

45

W Dedicated Crops
40 1| m Municipal Waste

35 | Agricultural Residues
MW Forestry Residues
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25 -

Million Dry Tons (MDT) per year
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5 _
|
0 I
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Utilized 2005 ~— 7

—~—

Available Technical Potential
Sources:

California Energy Commission, November 2005, Draft Report An Assessment of Biomass Resources in California, 2005,
California Energy Commission, Sacramento, CA., Contract number 500-01-016. (Table 4.1)

California Energy Commission, April 2005, Biomass in California, Challenges, Opportunities and Potential for Sustainable
Management and Development, California Energy Commission, Sacramento, CA., Contract number 500-01-016.

Agricultural Biomass Resources

Agricultural sources of biomass include harvesting and production residues, various
types of traditional and non-traditional energy crops grown for the dedicated purpose
of producing energy, animal wastes, and animal renderings. Residues include
woody orchard and vineyard prunings, herbaceous field crop residues (such as
cereal straws and corn stover), vegetable crop residues, and food processing
residues (primarily rice hulls, shells, and pits). Biomass energy crops, or dedicated
crops, include sugar and starch crops; oil crops, such as soybean, sunflower and
safflower; salt and drought tolerant species, including grasses and trees; and aquatic
species.

In California today, virtually all of the agricultural biomass resources used are
residues from orchards, vineyards, seed crops, and other field wastes. There is little
use of traditional crops (corn, soybeans) for energy production (for example, for

> The available technical potential is the faction of the theoretical or gross potential that is considered
to be recoverable on a sustainable basis. The theoretical potential exceeds 90 million dry tons per
year.

12
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ethanol or biodiesel) and no production of other dedicated energy crops. Animal
waste includes manure from dairy cows and boiler chickens. Dry animal wastes,
such as poultry litter and cattle feedlot manure, can be combusted. Waste from dairy
and swine operations, however, is typically high in moisture due to the use of water
in waste removal. For these high moisture wastes, anaerobic digestion can be used
to reduce the volume of waste, destroy pathogens, and reduce odor. The resulting
biosolids can be dried and used as animal bedding or fertilizer. The resulting biogas,
which is approximately 60 percent methane and 40 percent carbon dioxide (CO,),
can be used to produce power and heat or, less commonly, can be purified and used
as a substitute for natural gas.

Animal renderings statistics were not readily available and therefore not included in
this report, but they represent a smaller potential than other sources of biomass in
the market. Nevertheless, use of this resource for energy may provide significant
benefits in mitigating the risks associated with various diseases, such as mad cow
and avian flu, while creating value from a waste product.

Forestry Residues

Onsite forest residues are those produced as a result of existing forest products
activity, such as sawmill operations and pulp and paper (including paper recycling).
Offsite residues include forest and shrub land biomass that would need to be
collected specifically for energy conversion and include logging slash, scrub,
chaparral, and forest thinning resulting from fuel treatments conducted as part of
efforts to mitigate forest fire risk. This last source of biomass could provide an
important source of value to forest fire mitigation efforts, as biomass produced from
these activities is typically disposed of without generating any additional economic
value.

Sawmill residues were a significant and economic source of biomass fuel in the late
1980s and early 1990s. As much as three MDT was provided annually by sawmill
residues alone in 1990-1991. However, the 1990s were a period of decline for
sawmilling operations throughout California; and consequently, the contribution of
residues from the sawmill industry has declined significantly since that time.

Municipal Wastes

Municipal biomass resources include municipal solid waste (MSW); landfill gas,
waste water treatment plant (WWTP) biogas and the resultant biosolids (sludge),
and waste fats, oils, and grease (e.g., yellow grease from restaurants). MSW
includes both high and low moisture content organic materials generated by
municipalities, including clean construction waste, paper and cardboard, green
wastes, urban tree trimmings, and food wastes.

Landfill gas is a mixture of roughly 50 percent methane gas and 50 percent CO,
created from the natural decomposition of the organic fraction of MSW that is
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disposed of in landfills. WWTP biogas is a mixture of roughly 60 percent methane
and 40 percent CO, created from the anaerobic digestion of organic matter in waste
water. Waste fats, oils, and grease statistics were not readily available, but their use
for biodiesel production represents a value-added activity from this waste product.

Electric Power and Heat from Biomass in California

At present biomass is converted to electrical power though one of two processes
based on the characteristics of the biomass. Two-thirds of California’s biomass
power is generated by the direct combustion of solid biomass in 28 boiler-steam
turbine plants, ranging in size from about 5 to 50 MW. The remainder is generated
by the combustion of landfill gas and biogas in a range of power generating
equipment including boiler-steam turbine systems, reciprocating engines, and gas
turbines. These projects are typically smaller than solid-fueled biomass plants and
can be less than 1 MW to about 10 MW, although the largest landfill gas project in
California is about 50 MW.

Combined, biomass power represents about 2 percent of the electricity supply
available to the state and can produce about 7.3 million MWh per year. Currently,
biomass accounts for about 20 percent of total in-state renewable energy
generation,® making it a critical part of California’s renewable energy mix.

Most solid-fueled biomass power plants are currently selling their output under fixed
price contracts with an investor-owned utility (IOU). These prices typically include
fixed components for operations, maintenance, and an additional component for
capacity. Many also receive an Energy Commission subsidy for some or all of their
generation. New biomass projects can compete under the IOU Renewable Portfolio
Standard solicitation process. In this case, projects compete against other
renewable technologies and are subject to a Market Price Referent (MPR)
established by the CPUC, which in 2005 was approximately 5.8 cents per kilowatt-
hour. For those facilities that require revenue in excess of the MPR to cover
expenses, payments under the California Energy Commission’s Supplemental
Energy Payment program may be available.

In some cases, solid biomass and landfill gas are also used for direct heat
applications. In certain onsite applications, such as dairies, sewage treatment plants,
and forest products mills, biomass and biogas can be used in cogeneration (the
simultaneous production of power and useful heat). In such cases, power may or
may not be delivered to the grid, depending on whether there is excess power after
meeting onsite requirements. At today’s high oil and natural gas prices, biomass
may provide an economically competitive alternative to conventional sources.

® Excluding large hydropower.
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Developments in Electricity Generation from Biomass

Due to their relatively small scale, biomass power plants are characterized by high
capital and non-fuel operating and maintenance costs, as well as low efficiency
(which makes then sensitive to biomass feedstock costs) compared to fossil fuel
plants using similar technologies. Technology developments that may help address
these issues include gasification of solid biomass for use in combined cycle
systems. Once this technology is commercialized, it should enable net electrical
efficiencies to increase from the current 20-28 percent up to 35 percent or more,
while simultaneously producing power with far fewer air emissions. Biomass co-firing
in existing or new coal and natural gas-fired plants would take advantage of the
higher overall efficiencies of these plants and also reduce the capital investment
required. This represents a significant potential opportunity for bioenergy going
forward.

The development of bioreactor landfills — a closed capsule type landfill receiving
mostly only organic material — could increase the efficiency at which methane is
produced and captured from landfills, resulting in higher gas generation rates and
more efficient use of limited landfill space. This technology is already being piloted in
California.

Biomass Power Potential

If the technical potential described above is fully developed, by 2017 electricity from
biomass could reach 60,000 gigawatt-hours (GWh) per year, or 18 percent of
projected statewide consumption of 334,000 GWh. Conversion efficiency
improvements, growth in population, and the use of dedicated energy crops could
enable incremental capacity growth of 7,200 MW by 2017 (see Figure 4). Without
improving efficiencies, incremental capacity in 2017 would be closer to 4,800 MW.

If in the future biomass were to maintain its 20 percent share of total renewable
electricity in California, under the accelerated RPS of 33 percent by 2020, annual
additions would need to increase approximately 70-95 MW per year, and net
cumulative additions through 2020 would be approximately 1,450 MW for a total of
approximately 2,400 MW installed, which is well within the technical potential.

" This date was chosen for illustrative purposes because it is the date for achieving the existing RPS
targets.
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Figure 4: Biomass Power Technical Potential
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California Energy Commission, November 2005, Draft Report An Assessment of Biomass Resources in California, 2005,
California Energy Commission, Sacramento, CA., Contract number 500-01-016. (Table 4.1)

California Energy Commission, April 2005, Biomass in California, Challenges, Opportunities and Potential for Sustainable
Management and Development, California Energy Commission, Sacramento, CA., Contract number 500-01-016.

Biofuels for Transportation

The current situation for biofuels is considerably different than that for biomass
power. California is the leading U.S. market for fuel ethanol, a gasoline additive,
consuming over 900 million gallons in 2005. However, nearly all of this is imported
from the “corn belt” states, with only about 35 million gallons per year produced in-
state using residual sugars from food processing and imported corn.® At least one
other project is under construction that would add another 35 million gallons per
year. Several other projects are in development using a range of feedstocks,
including corn, sugarcane, rice straw, and municipal wastes.

The growth in the use of ethanol in California was catalyzed by the banning of
methyl tertiary butyl ether (MTBE), a gasoline additive that was contaminating
groundwater. As the only practical alternative to MTBE, ethanol is currently blended
at a rate of 5.7 percent in virtually all California gasoline. The petroleum industry has
invested in the necessary infrastructure to accommodate the shift. California has 70
petroleum product terminals capable of handling ethanol. There is also one E85
retail refueling station and four fleet E-85 refueling stations in California, and nearly

8 parallel Products, Rancho Cucamonga, has been in operation since 1984, producing up to 5 million
gallyr of ethanol from food and beverage industry wastes. Golden Cheese of California, Corona, has
been in operation since 1985, producing up to 3.5 million gall/yr of ethanol from cheese processing
wastes. Phoenix Bioindustries/Western Milling Co., Goshen, started up a 25 million gal/yr ethanol
plant in the fall of 2005, and Pacific Ethanol has a 35 million gallon/year plant under construction in
Madera, also to use corn, with operation scheduled for fourth quarter 2006.
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300,000 flexible fuel vehicles are on the road in California that are capable of
burning any mixture of gasoline and E85, although almost none are using E85 due
to the lack of E85 availability.

The only other biofuel used in any significant quantity is biodiesel, a diesel substitute
derived from vegetable oils (either virgin oils such as soybean or canola, or used
cooking oils) and animal fats. Biodiesel can be used as a neat fuel (B100) in diesel
engines, but it is more commonly used in 5 percent (B5) and 20 percent (B20)
blends with petroleum diesel. Biodiesel has attractive fuel properties (zero sulfur and
aromatic content, high cetane, and high lubricity) and generally results in reduced
emissions, although nitrous oxide (NO) emissions can increase slightly. Fuel storage
and some materials compatibility issues exist, but these are generally manageable
and limited to higher blends or B100.

California has four biodiesel production facilities with a combined capacity of
approximately 16 million gallons per year. California has 29 biodiesel distributors
(primarily petroleum distributors) and 23 retail outlets. In 2004, consumption was
about 5 million gallons. Several government and utility fleets in California use
biodiesel. Biodiesel and biodiesel blends can also be used as substitutes for
distillate fuel, for example, in backup power generation and home heating
applications.

From a technology and fuel choice standpoint, the biofuels situation is notably more
complex than biopower, which has essentially a single product (electricity). Figure 5
highlights the various technology pathways that are possible for producing biofuels.
However, given the abundance of lignocellulosic biomass in California relative to
sugar/starch and oil crops, those options that use lignocellulosic biomass are more
attractive for in-state production. These options are the least technologically mature,
however, and will require the commercialization and deployment of new technology,
specifically cellulosic ethanol and various options that use gasification followed by
catalytic synthesis of different fuels such as Fischer-Tropsch (FT) liquids® or mixed-
alcohols, among others.

Advanced renewable diesel fuels are a new group of fuels that differ from traditional
biodiesel. These fuels include biomass-to-liquid (FT) and thermal conversion fuels
which are made from a broader range of feedstocks, including vegetable oils, animal
wastes, and agricultural residues, which are processed through a more complex
refinery process. These advanced processes produce greater volumes and higher
guality diesel and naphtha than conventional biodiesel fuel processes. Recent pilot
and small scale plants are proving the economic viability of these new processes
and promise to enhance traditional biodiesel and petroleum diesel supply. Also, in
the long term, biomass may the lowest cost option for producing renewable
hydrogen.

® Fischer-Tropsch (FT) liquids are high quality substitutes for petroleum fuels. The main product is FT
diesel. FT diesel contain no sulfur or aromatic hydrocarbons and has high cetane, making it a clean-
burning diesel fuel and a “premium” blendstock for conventional diesel.
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Figure 5: Biofuel Conversion Options
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Biofuel Potential

The potential for producing biofuels depends on the type of biofuel and the
conversion technology that is employed. For illustrative purposes, Figure 6 shows
the potential for producing ethanol and FT liquids from cellulosic biomass. In addition
to the potential below, biodiesel can be produced from waste oil or dedicated
vegetable oil crops and ethanol could be produced from sugar/starch crops, if these
are also grown in the state. Based on the technically available cellulosic biomass,
and assuming an average yield of 77.5 gallons of ethanol*® per dry ton and 72
gallons of FT liquids per dry ton, California’s cellulosic resource could support
production in excess of 2 billion gallons per year, approaching 3 billion gallons by
2020.

Methane from landfill gas and biogas could also be purified, and either liquefied (as
LNG) or compressed, and used as an alternative to compressed natural gas.

1% This is an average assuming a yield range of 65 to 90 gallons per dry ton.
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Figure 6: Biofuel Technical Potential from Lignocellulosic Biomass
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NCI estimates based on the technical potential described earlier and assuming an average yield, based on a range
of 65-90 gallons of ethanol per dry ton of biomass, and 72 gallons per dry ton of Fischer-Tropsch liquids. Actual
yields will vary with time as technology matures and on the type of biomass used.

Key Initiatives Underway in California, in Other States, and
Elsewhere in the United States

A range of biomass initiatives are underway within various California groups, state
agencies, surrounding states, including Oregon and Washington, and others within
the western region of the United States. Such initiatives include the California
Waste-to-Energy Task Force, Bioenergy Interagency Working Group, the Public
Interest Energy Program, the Renewable Energy Program, California Alternative
Fuels Task Force, and the California Biomass Collaborative.

Regional activities include the Western Governors’ Association Biomass Task Force,
and the West Coast Global Warming Initiative Bio-Fuels Working Group. On the
national level, the National Biomass Research and Development (R&D) Initiative has
been recently announced by the U.S. Department of Energy and the U.S.
Department of Agriculture to coordinate research on renewable transportation fuels,
biopower, and bio-based products. These efforts confirm that biomass is an
important resource being given careful consideration as a renewable fuel, and help
to ensure that biomass topics are given a proper forum for debate, dialogue, and
action.
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SECTION 3: THE BENEFITS OF BIOENERGY

Bioenergy provides a range of strategic, energy, economic, and environmental
benefits to the people of California. Capturing these benefits is the main objective of
this Action Plan. Not only is greater use of bioenergy critical to achieving existing
regulatory and policy objectives, but it is also consistent with a range of state
environmental goals and provides unique economic development benefits relative to
other energy options. Biofuels represent one of the few practical near-term
renewable energy alternatives to petroleum transportation fuels.

Specific benefits include:

Renewable Portfolio Standard. Biopower is critical to helping the state reach
the accelerated goals of 20 percent of the electricity used coming from renewable
resources by 2010 and 33 percent by 2020. With approximately 15 percent of the
state’s technically available biomass resource currently being used, greater use
biopower represents a significant untapped resource for meeting RPS targets.

Resource Adequacy Contribution. Under policies and rules established by the
CPUC in December 2004, regulated electric utilities in California have specific
minimum levels of defined power supply resource reserve levels to meet, which
are referred to as "resource adequacy"” requirements. These requirements were
established to help provide power capacity reserves to enhance grid reliability
and to help reduce risk of electric price volatility due to possible power supply
shortages.

One of the primary benefits of biomass power generation is the ability to
schedule delivery from such power supplies and their "baseload" (generally
operated 24/7) power production capability. As a result, biomass power projects
can help contribute to resource adequacy requirements for the electric utilities in
amounts that are near their installed capacity, subject to proper power
contracting arrangements consistent with CPUC resource adequacy
requirements. Use of biomass power facilities for this purpose could help reduce
the amount of incremental new gas-fired facilities that would otherwise be
required to meet resource adequacy requirements of the utilities.

Petroleum Dependency Reduction. The Joint Report by the California Energy
Commission and the Air Resources Board titled Reducing California’s Petroleum
Dependence has set goals for 20 percent non-petroleum fuel use by 2020 and
30 percent by 2030. Fuels produced from biomass will play an important role in
reaching these goals. Developing in-state biofuels production will help to meet
these objectives and stimulate the development of new jobs, while contributing to
the overall fuel supply for the state.
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Greenhouse Gas (GHG) Reduction. Using biomass instead of fossil fuels
reduces GHG emissions. Also, conversion of landfill gas to energy and the
adoption of animal waste conversion systems can substantially reduce fugitive
methane emissions, a powerful greenhouse gas. Finally, improving the use of
waste and residues from forests and farms further decreases GHG emissions
associated with biomass decomposition. In the long term, advanced bioenergy
conversion technologies can also be coupled to carbon dioxide capture and
sequestration for additional GHG reductions.

Air Quality. Biofuels are naturally low in sulfur, aromatics, and other toxic
compounds that impact human health. For example, biodiesel and biodiesel
blends not only significantly reduce particulate emissions, but the toxics that ride
on soot particles. Although NOx emissions from biodiesel fuels may slightly
increase relative to petroleum diesel, lower associated toxic emissions are a
significant advantage.

Forest Health and Wildfire Prevention. California forests contain substantial
deadfall and fuel overloading which constitute extreme fire hazards, particularly
at the wild land-to-urban interface. Forest thinning and other improvements in
forest health, when coupled with bioenergy production, can create a statewide
wildfire prevention strategy that reduces fire suppression costs and enhances the
supply of renewable energy.

New Opportunities for Agriculture. Biomass constitutes new potential
opportunities for agriculture, both in terms of improved use of the non-crop
portion of current production and in new crops addressing new markets in
energy, fuels, chemicals, and bio-based products. In California, opportunities
also exist for integrating dedicated biomass crops into remediation programs to
repair salt-affected and other contaminated lands.

Landfill Diversion. California disposes over 38 million tons of waste annually,
approximately 70 percent of which is composed of various forms of biomass.
Biomass conversion technologies have the potential to return a significant portion
of this post-recycled fraction of the waste stream to an economic stream in the
form of power, fuels, and chemicals. Development of these new industries will
enable California not only to meet but substantially exceed its current 50 percent
recycling goal while reducing pollution and fostering economic growth.

Economic Development. A significant portion of the fuels and feedstocks used
by biomass industries, such as forestry and agricultural wastes and energy
crops, originate in rural areas of the state. Creation of a diversified bio-based
economy in California will help to revitalize rural communities and the State’s
agricultural base by creating new value-added markets and new local jobs.

Water Quality and Watershed Protection. Petroleum-based fuels and
chemicals are toxic to the environment and continue to constitute a major source
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of pollution to surface- and ground-waters. In contrast, biofuels, such as ethanol
and biodiesel, are less toxic and are biodegradable. As a result, these fuels result
in less environmental impacts from spills and leaks. Watershed protection is also
enhanced by integrating forest thinning with bioenergy projects, which preserves
forest integrity and reduces the threat of erosion and runoff.

These benefits provide strong motivation for developing a larger, sustainable
bioenergy industry. The following section highlights some of the key challenges
faced by the industry, many of which can be addressed by state action. Overcoming
these challenges and eliminating hurdles to bioenergy development is the goal of
this Action Plan.
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SECTION 4: IMPEDIMENTS AND CHALLENGES

Barriers to biomass energy development are diverse, but can be broadly divided into
three areas: policy/regulatory, market, and technical. Some of these — mainly
policy/regulatory and market issues — are unique to California, although there are
some important federal aspects. Technology issues are largely general in nature.

Policy/Regulatory Impediments

Fragmented State-Level Policies that Do Not Recognize the Full
Benefits of Bioenergy

California’s bioenergy industry is fragmented and composed of fuel providers (i.e.
farmers, foresters, agricultural processors, and urban operators), fuel producers (i.e.,
companies that collect, process, and transport biomass residues to end users), and
fuel users (i.e., power plant operators, landscape companies, and liquid fuel
manufacturers). As a result, each segment of the industry has competing interests
and faces differing regulations that make it difficult for the industry to address
common issues or speak in a uniform manner on regulatory issues.

A number of state agencies have jurisdiction over different aspects of bioenergy
development and bioenergy use. These various agencies may have overlapping and
conflicting regulations and policies. Moreover, the state currently lacks a
comprehensive system for assessing the overall environmental and health benefits
and costs (on a life-cycle basis) of bioenergy options. Tied to that is the lack of a
means of remunerating the bioenergy industry for the diverse benefits it provides.

California agencies, acting through the Bioenergy Interagency Working Group, are
already beginning to address coordination issues. Described below are two specific
examples of potentially conflicting regulatory policies where this coordination is
needed:

e Use of ethanol and biodiesel can result in increases in emissions of some
pollutants, such as slightly higher NOx emissions with biodiesel, and permeation
issues associated with lower ethanol (i.e. E-6 to E-10) blends in older
automobiles during the summer months, but these fuels offer a range of benefits,
especially when considering the well-to-wheel impacts, the greenhouse gas
benefits, and the strategic value of petroleum displacement.

e MSW is a major potential source of biomass for conversion to energy using
advanced, clean technologies; however, there is no statutory definition of
“conversion technology” and the existing definition for “transformation” limits the
ability to develop projects using these advanced conversion technologies. In
addition a lack of diversion credits for biomass used in such facilities is a further
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disincentive. Proposed legislation, AB 2118, Matthews, Statutes of 2006,
attempts to provide clarity and would include a definition for “conversion
technologies” and revise the current definition of “transformation.”

Non-optimal Financial Incentives

At the federal level, bioenergy (particularly biopower) has traditionally received
second-class treatment relative to other renewable energy options, for example, with
the Renewable Energy Production Tax Credit (PTC). The PTC provides roughly one-
third of the economic value to a wind power project, but until 2004, most biomass
resources were ineligible for the PTC. Currently, power projects using “open-loop”
biomass received the PTC at only one half the rate for wind, solar, and geothermal
energy projects.

The use of multiple statutory definitions of biomass, just within the federal
government, is also a barrier to development. The federal distinction between “open
loop” and “closed loop” biomass** has hampered development of widely available
biomass resources, the use of which could have significant environmental benefits.
At the same time, this distinction has failed to stimulate energy crop production.

Ethanol has received sustained federal support via the excise tax credit, but only
recently have federal programs begun to support other biofuel options.

At the state level, biopower projects have suffered from an uncertain regulatory
climate and lack of a long-term pricing structure. Many facilities have experienced an
extended period of a combination of electricity price uncertainty, fuel availability and
pricing, and in some cases, operational issues that have resulted in economic
hardship. Power pricing for most facilities after mid-2006 has yet to be determined.
Similarly, many projects are dependent on the Energy Commission’s subsidy for
their operations during certain off-peak time periods, the future of which is also
uncertain beyond 2006. Under current conditions, therefore, this industry segment
faces challenges simply in maintaining its current output level and its future could be
in jeopardy.

New projects are primarily limited to participating in utilities’ RPS solicitation
processes that, under the CPUC’s Market Pricing Referent, may not fully cover fixed
and variable costs. Biopower facilities often cannot compete against wind projects
unless they qualify to receive a Supplemental Energy Payment (SEP) from the
Energy Commission’s Renewable Energy Program. For reasons related to award
timing and procedural issues, no disbursements to new projects have occurred
under the SEP program.

' «Closed loop” biomass is defined as energy crops — biomass grown purposely for energy —
whereas “open loop” biomass refers to most commonly used biomass types, including mills residues,
agricultural residues, and other widely available biomass wastes. This distinction persists in key
Federal incentive programs despite the fact that “open loop” biomass is typically available on a
renewable or recurring basis.
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Biomass is also currently not given equal treatment in state net metering programs,
which may discourage smaller biomass facilities from participating in state programs.

Complex and Time-Consuming Permitting Process

The costs of dealing with California’s time-consuming and complex siting and
permitting process can hamper bioenergy project development, especially when one
considers the fact that even large biomass energy projects are relatively small
compared to their conventional energy counterparts, making the fixed costs
associated with permitting a larger fraction of overall project costs. In the near term,
this may also have an impact on California’s ability to take advantage of new federal
programs and incentives created in the Energy Policy Act of 2005, since other states
with less onerous siting and permitting requirements may be more successful.

Although California should not lower its environmental standards, it should consider
ways to simplify siting and permitting. As a specific example, as a result of the ban
on open-field burning, a significant source of emissions offsets (needed when siting
any new facility) are no longer available, which further constrains bioenergy
development.

For smaller biomass power projects, such as those located at wastewater treatment
plants or dairy farms, the interconnection process is time-consuming and cost
uncertain and unfairly burdens smaller projects. Even the simplified onsite
generation interconnection standards (under Rule 21) can still be costly.

Other siting and permitting challenges include the “not in my backyard” (NIMBY)
issue and the unknowns related to emissions for unproven technologies.

Environmental Justice Concerns

The siting of bioenergy facilities is an important issue for low-income and minority
communities which may have to bear a disproportionate share of the emissions or
discharges located in their communities. As a result, the environmental impacts of
converting biomass into energy, which could include foul odor (air quality), toxic
leacheate (water quality), noise (transportation), and public health and safety effects
(fire and explosion from methane), all need to be considered, evaluated, and
mitigated.

The State of California has made the achievement of environmental justice an
integral part of its environmental programs. The California Environmental Protection
Agency has directed its regulatory agencies, including the Air Resources Board and
the State Water Resources Control Board, to evaluate and mitigate the
environmental and health effects on the affected local communities of proposed
facilities that produce or use bioenergy. In addition, environmental justice concerns

25



DRAFT REPORT

should be included in any public awareness campaign that results from
implementation of this proposed Action Plan.

Market Barriers

Cost of Harvesting, Collecting, and Delivering Feedstock

Perhaps what separates solid biomass most from other renewable energy options is
the need to collect, transport, and store feedstock. Biomass, with its low energy
density compared to fossil fuels, is relatively expensive to transport, limiting most
projects to collection radii of roughly 50 miles. The recent rise in diesel fuel prices
(for truck transport of biomass) has had a noticeable impact of biomass power plant
viability.

California has insufficient quantities of agricultural crops for more than a few ethanol
production facilities. Continuing to import corn from the Midwest is an option, as the
production of corn in California for ethanol is generally considered uneconomical.
Nevertheless, more comprehensive information is needed on what it would take to
develop sufficient supplies from various sugar and starch feedstocks in California,
including land, water, and incentive requirements. This situation is similar for oil
crops that would be needed for larger-scale biodiesel production. Biodiesel
production based on used cooking oil or yellow grease is limited by available
feedstocks.

As an alternative or supplement to sugar and starch feedstocks for ethanol
production, cellulosic biomass is abundant in California from forest, agriculture, and
municipal waste sources, but the technology for converting these feedstocks to
biofuels are not yet commercially available due to technology and financing
challenges. The potential exists for using marginal-production land in California to
grow lignocellulosic energy crops, however, large-scale availability is still far off as
initial studies and tests are currently being conducted.

Capital Markets Issues

Significant bioenergy development requires large amounts of capital. Achieving the
bioenergy targets (for in-state production) proposed in this action plan would likely
require investments exceeding $4 billion. Recent announcements by lenders and
investors about their increased activity suggest that capital stands ready to support
the development of biofuels facilities. However, because of the high capital
requirements, investors in this market seek commitment and certainty from the
counterparty. Thus, the uncertainty of California’s long-term commitment to the
bioenergy market makes financing difficult. Also, uncertainties in new technologies,
such as power projects based on gasification or ethanol plants based on cellulosic
ethanol technology, make financing difficult for promising alternatives to biomass
combustion or traditional ethanol production from corn.
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For biopower, difficulty in obtaining long-term power purchase agreements to secure
financing can be a major obstacle, as can the uncertainty surrounding the Federal
Production Tax Credit program for facilities that reach commercial operation after
December 31, 2007 (the current expiration date for the PTC).

A unique current challenge for ethanol is the market uncertainty related to
California’s demand as influenced by the 2005 Federal Energy Policy Act. With the
elimination of the oxygenate requirement for reformulated gasoline and the lack of a
state-specific requirement for ethanol use, the future size of the California ethanol
market is unclear.

Distribution and End Use

The challenges in the area of distribution and end-use relate mainly to the need for
new infrastructure for selected biofuels. Specifically, infrastructure is lacking to
support an aggressive E-85 strategy in the state. Currently, only a handful of fueling
stations exist, and there is only limited capacity for segregating gasoline and E85 in
the current fuel distribution network.

Biodiesel blends also present some of their own distribution and end-use issues,
such as compatibility issues with seals and gaskets in engines with biodiesel blends
higher than B20 in vehicles manufactured before 1994. By comparison, the existing
infrastructure and vehicle fleet is already capable of handling low-ethanol blends and
could easily accommodate the introduction of FT diesel, either as a blend with
conventional diesel or as a neat fuel.

Widespread use of E85 would also require raising awareness among consumers on
the availability of FFVs. Although there are over 300,000 FFVs currently in
California, almost none operate on E85 due to a lack of E85 availability and lack of
publicly convenient fueling stations. As such, many consumers are unaware that
they are driving FFVs. Interest among automobile makers appears to be rising, but if
California chooses to make a major push into E85, then it will need to work with
automakers to increase FFV production beyond the current level of one to two
percent of total vehicles in California.

Public Perception

The general public has little knowledge or up-to-date information about the multiple
benefits of bioenergy. Many may recall an earlier time when biomass facilities did
not live up to expectations, and the public’s perception of these facilities was as
“incinerators,” burning an exotic and sometimes objectionable mix of fuels. Biomass
is rarely given the attention or accolades of solar or wind energy, even though it
provides many of the same benefits. Building up a large and successful bioenergy
industry will require significant outreach and education to the public and to local and
state officials on the broad-based benefits of biopower, biofuels, biochemicals, and

27



DRAFT REPORT

other bio-based products. For example, improved public awareness could aid in
addressing objections to the siting of new projects.

Need for Cross-Industry Collaboration

Biomass, unlike any other renewable or conventional energy resource, requires
unique cooperation and collaboration among a range of industries to be widely
deployed. These industries include agriculture, forest products, electric power, waste
management, chemicals/petrochemicals, oil and gas, and automobile
manufacturers. To take biomass to the next level of development may require new
partnerships and business models among these industries, and will also likely
require government involvement in the near term.

Technical Barriers

Cost Competitiveness of Existing Technology

Existing bioenergy technologies, including the direct combustion of biomass to
produce electricity, could benefit from improvements to reduce costs, such as higher
efficiency (without incurring higher capital costs) and lower non-fuel operations and
maintenance costs. The issue of cost competitiveness is also related to the
imbalance in incentives for biomass and other renewable energy sources, most
notably wind power.

Conventional ethanol technology (based on sugar or starch crops), although mature,
can also benefit from incremental improvements, such as to yields, plant efficiency
(power and heat required per gallon of ethanol), and the introduction of technologies
to add value, such as corn dry fractionation.

Need to Commercialize New Technology

To a great extent, the future success of bioenergy, particularly in California, depends
on a number of emerging technology platforms that are at various stages of
development. These include gasification, pyrolysis, and lignocellulosic ethanol.
Broadly speaking, these technologies offer the potential for improved efficiency and
reduced emissions relative to current technologies, as well as potential economic
benefits.

Biomass gasification, which has been under development for many years, can be
used to generate power when coupled to a gas turbine, or serves as a front-end to
certain biofuels options that are based on catalytic synthesis of syngas. Pyrolysis is
a technology with potential for producing a range of products, including bio-oils and
bio-based chemicals. The biological conversion of lignocellulosic feedstock into
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ethanol is not yet a commercial-scale process, despite sustained federal and other
support for research and development.

In the long-run, bio-refineries — conversion facilities that could combine some or all
of the above processes — have not yet been commercially demonstrated.
Optimization of biorefinery configurations, finding solutions to a range of scientific
and engineering problems, and the need for capital to finance these large projects
will require concerted, coordinated effort.

Feedstock Quality

The quality of biomass feedstock can vary by fuel type, source, and season.
Improving the quality and consistency and using lower quality biomass resources is
equally as important as developing technology that can more easily handle
variations in feedstock quality. For example, combustion system fouling is more
common with field crops than with woody biomass.
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SECTION 5: THE ROLE OF THE STATE IN
BIOENERGY

Background

For years, the State of California has played an important role in the development of
its biopower industry. Beginning in the 1980s, California’s utilities supported the
development of biopower facilities through their participation in Standard Offer #4
contracts. During the latter half of the 1980s, the California biopower industry
established itself as an important part of the state’s electricity supply infrastructure.
The state supported the industry by purchasing the power from biopower facilities,
with permitting and siting assistance, and development of the necessary collection,
storage, and handling infrastructure to deliver fuel to the biopower facilities.

Although several of the early facilities were plagued with operational issues and
some ceased to operate, the state now has a well developed solid biomass power
industry that produces in excess of 600 MW of baseload and dispatchable power.
More importantly, private investment bears the majority of the operational risk for this
capacity. Without involvement by state agencies, such as the California Energy
Commission, the CPUC, the California Integrated Waste Management Board, and
others, millions of tons of biomass waste might not be used in the annual production
of energy today. Given the barriers and impediments described in Section 4, the
state’s involvement in future bioenergy activities seems as important as ever today.

As an established industry, the role of the state regarding biopower is mainly one of
enhancing the market to allow this industry to thrive and grow. This industry faces a
range of technical, market, and regulatory challenges. Fostering the growth of this
industry, while continuing to encourage development of landfill gas and biogas
capacity, which currently exceeds 300 MW, is a goal of this Action Plan.

The situation with biofuels differs significantly from that of biopower. Although the
state is a large user of biofuels, California has only 35 million gallons per year of
instate ethanol production capacity versus the 15 billion gallons per year of annual
gasoline demand. The state should take the necessary actions to ensure in-state
market demand for biofuels and to stimulate a local biofuels industry to supply a
significant fraction of that demand.

Statewide Biomass Power and Biofuels Targets

The State of California already has established energy production and use targets
that implicitly include bioenergy, including statewide greenhouse gas reduction
targets, petroleum displacement goals for transportation, and an RPS for renewable
power generation. It is expected that with the right type of state support, the
bioenergy industry can flourish and play a vital role in meeting these strategic energy
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objectives. To further support these objectives, this Action Plan recommends the
establishment of appropriate but achievable targets for increasing the production
and use of bioenergy.

Specifically, the plan recommends increasing the use of solid biomass feedstocks by
an average of 10 percent per year through 2020. This would result in the use of
approximately half of the technical potential by 2020, or about 19 million dry tons, up
from 4-5 million dry tons today. The targets below have assumed allocation of the
feedstock approximately 50:50 between biopower and biofuels. In conjunction with
this target, the plan anticipates continued development of landfill gas and biogas to
700 MW, which represents most of its technical potential. If these utilization targets
can be met, the following biopower and biofuels production targets are achievable:

e Maintain the biomass share within the state RPS at 20 percent of total
renewable electricity. Under the accelerated RPS targets established by Energy
Action Plan I, roughly 1,450 MW of new biomass capacity would be required by
2020. Assuming landfill gas and biogas increases by 350 MW by 2020, this
target would require the addition of approximately 1,100 MW of solid biomass
capacity by 2020. To reach this target using one-half of the total biomass
resource as noted above, the average efficiency of solid biomass power
generation would need to increase from approximately 20 percent today to 30
percent by 2020.

¢ The remaining one-half of the 19 million tons of biomass is enough to produce
approximately 800 million gallons/year of ethanol or 700 million gallons/year of
FT fuels from cellulosic biomass by the year 2020. Given the Federal Renewable
Fuels Standard created by the Energy Policy Act of 2005 and the proposed
deployment of FFVs and associated refueling infrastructure, a realistic goal
would be to increase total biofuels consumption to at least 2 billion gallons per
year by 2020, with at least 40 percent derived from in-state production.
Assuming California’s fuel patterns continue without a marked change in
automobile efficiency or consumption, this goal would be enough to meet
somewhat less than one-half of the 2020 alternative fuels target.

The significance of these targets can be understood by a simple comparison to wind
and solar power. Given the high capacity factor of biomass power relative to wind
and solar power, achieving the above targets would be roughly equivalent to adding
3,600 MW of wind power by 2020, or nearly 6,000 MW of solar power. Further, when
factoring in the siting process and the need to develop expensive transmission lines
to access wind power resources, the benefits of bioenergy and its role in meeting
state environmental and energy security objectives become apparent.

Guiding Principles for State Involvement

As described elsewhere in this proposed Action Plan, the bioenergy industry is
experiencing significant change today with the advent of new technologies, new
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processes, and new demands on its feedstock. The state continues to have an
important role to play in the evolution of the industry, from one devoted almost
exclusively to the production of biopower, to a more technologically-advanced
industry that will have the ability to produce a variety of bioenergy and bio-based
products.

Several principles are important in guiding the state’s involvement in bioenergy. In
no order of priority, these are:

Reduce market risk to stimulate private investment. It is expected that private
capital will provide the bulk of the investment necessary to sustain and grow
California’s bioenergy industry. To the extent that the private sector is not
investing because the risks (perceived and real) are too high, state actions are
needed to help mitigate these risks. For example, perhaps the biggest
uncertainty in the bioenergy industry today is associated with the lack of market
stability for bioenergy. Although the state has an RPS to increase the use of
renewable energy, it has not acknowledged the importance of biomass in
meeting this goal.

California has set ambitious long-term goals for renewable energy and
greenhouse gas reductions, as well as non-petroleum fuel use, and the state
must now match those goals with programs and policies designed to help
achieve them. Reducing the hurdles and investment risks for interested market
participants is an important next step.

Although more than 900 million gallons of ethanol were blended with gasoline in
2005, the future role that ethanol and other biofuels will play in meeting the
state’s alternative fuels goods needs to be strengthened to attract additional
private investment.

For biopower, this strategy includes improving the existing policy and regulatory
framework in which biopower competes. For biofuels, this approach includes
maintaining and growing long-term demand for biofuels. The state also needs to
encourage in-state biofuel production because the economic, environmental, and
social benefits of in-state production are potentially significant.

Encourage and enable coordination among state agencies. More than any
other renewable resource, biomass cuts across virtually all aspects of the
economy and of state regulation in both the benefits it provides as well as the
regulatory jurisdictions it impacts. A number of state agencies have some role to
play in the bioenergy solution, and none can do it alone. Of particular concern is
the need to address emissions issues and waste management issues in a
coordinated, holistic manner. Another challenge is to provide appropriate funding
for the implementation of state initiatives that, while they may be strategically
important to overall success in reaching state mandates and targets, additional
state expenditures may not be easily justifiable under traditional state budgeting
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rules. Many times, cost effectiveness cannot be accurately or adequately
demonstrated in advance of their implementation.

Effective agency coordination can be achieved through the Bioenergy
Interagency Working Group that will maximize benefits, mitigate impacts, and
remove barriers to biomass energy development and use. The state should also
work with other government entities, key stakeholders, and coordinate with other
western states through the Western Governors’ Association and the National
Biomass R&D Initiative.

Recognize the full value of the biomass resource. Biomass energy provides
unique benefits that are currently not adequately valued in the market.
Recognizing and quantifying the value of these benefits, and remunerating
bioenergy project owners for them, will help to create a self-sustaining market.
For example, preventing waste from accumulating in California’s forests, fields,
and landfills provides significant environmental and economic benefits, and that
value must be properly allocated. This principle could include, for example,
attaching a value to the “netting” of the environmental impacts of bioenergy to
recognize areas where biomass improves air quality. Bioenergy also provides
economic benefits to rural and agricultural communities.

For biopower, this principle includes the development of mechanisms to value
the resource adequacy component of biopower. Firm and schedulable operation
of biopower can meet CPUC resource priorities while adding to the resource
adequacy (electric capacity reserves) obligation of utility purchasers or owners,
and this value should be captured in power prices.

Use the buying power of the state. Markets for the output of biofuels and
biopower are essential. The state could stimulate demand in these markets by
using the purchasing power of state government and other public institutions
(e.g., universities) to stimulate demand for biopower and biofuels. The state can
also play an important role in encouraging other public entities, like local
governments, to follow its lead.

Accelerate commercialization of leading technology prospects. Several key
technology platforms have been approaching commercialization for years. The
State of California has a unique opportunity to push these technologies forward
into commercial deployment. Moreover, now is an excellent time to leverage
federal research, development, and demonstration (RD&D) activities as well as
several bioenergy provisions in the Energy Policy Act of 2005.

For biopower, this policy could include incentives for the repowering of existing
facilities at an appropriate time. The application of advanced technology can
significantly reduce power plant emissions and result in higher efficiency, which
stretches the available biomass resources. Repowering also leverages prior
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investments in existing facilities, such as fuel collection, transmission access,
and onsite utilities.

For biofuels, this strategy includes the commercialization of technologies for
converting lignocellulosic biomass, California’s largest biomass resource. These
technologies, which use both biological and thermochemical conversion
processes, are garnering significant national and international attention and are
in the early stages of commercial demonstration. California should provide
incentives for commercialization and work collaboratively with the federal
government to address key R&D issues.

In the longer term, California could support the creation of integrated
biorefineries, that is, facilities that would produce power, fuels, and valued added
chemicals and products concurrently. Biorefineries represent a potentially
attractive long-term option for large-scale, high-value, high-efficiency use of
biomass. Development of biorefineries could be coordinated with efforts to
repower aging biopower facilities and to co-locate ethanol plans with existing
biomass power plants.

Improve access to biomass resources. With only about 15 percent of the total
biomass available on a technically sustainable basis currently being used,
biomass supply appears to be adequate, at least in the near to medium term.
The key issue is gaining access to these resources at reasonable prices. Much of
the technically available material is either locked up in forests and agricultural
lands or is being buried in landfills. A key objective of the Action Plan should be
to increase diversion and use of suitable biomass materials from municipal waste
streams to boost fuel supplies.

Moreover, the infrastructure to access much of the agricultural and forest
resources is not yet available. In order to stimulate the bioenergy industry, the
state should find ways to gain stable access to these abundant, existing
resources. One option is to co-locate bioenergy facilities at existing waste
management facilities and take advantage of the existing collection infrastructure
for biomass in municipal solid waste. Another approach to developing
competitive biomass prices would be to develop a plan to grow more biomass for
energy on a sustainable basis, while also carefully weighing the cost/benefits of
in-state production vs. imports.

Promote public awareness of the importance of bioenergy. The general
public is virtually unaware of the role that biomass plays in California’s energy
supply. In addition to its investment in the bioenergy industry itself, California
must work to increase awareness and acceptance.
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SECTION 6: RECOMMENDATIONS FOR THE
CALIFORNIA BIOENERGY ACTION PLAN

Recommendations for the Bioenergy Action Plan are intended to address the
necessary institutional and regulatory changes that will substantially increase the
use of bioenergy in California. In addition to its environmental and economic
benefits, biomass is of strategic energy importance by substituting for fossil fuels
and by reducing greenhouse gas emissions through the generation of renewable
electricity, heat, transportation fuels and bio-based products.

The recommendations are based on four broad policy objectives to

1. Create a positive environment for bioenergy, including the establishment of
targets for bioenergy production and consumption, and the necessary impetus for
investment in new facilities that use California’s abundant biomass resources.

2. Address areas where greater state agency coordination could enhance the
opportunities for bioenergy products to contribute to a stable and economically
competitive power and fuel supply in California, without sacrificing other state
mandates, such as environmental protection.

3. Enhance and accelerate California’s existing RD&D programs to address all
aspects of biomass resource production and use, and capture the benefits of
new technologies that use biomass resources more cleanly, efficiently, and
economically. Work in partnership with the federal government and the private
sector to fund needed demonstrations and pilot projects.

Promote awareness to inform the general public and policy makers of the
importance and benefits of bioenergy.

Tier 1: High-Priority 2006 Actions

Tier 1 actions are recommended high priority, immediate actions that:

e Are needed to clarify and/or change inconsistent rules, regulations and
procedures that may be hindering bioenergy development.

e Would allow current levels of bioenergy production and use to be maintained by
improving the operating environment for current producers.

e Would improve access to readily available biomass resources, such as

agricultural and forest residues, municipal wastes and residues, landfill gas, and
biogas.
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e Would lay the foundation for growth for large, important undertakings, such as
enacting key legislation.

e Are of sufficient importance and/or timeliness that they should be undertaken in
the very near term.

Perhaps the most important thing the State of California can do with respect to
biopower in the immediate term is to ensure the health of the existing industry and
position it for growth. This industry is notably smaller than it was at its peak in the
early 1990s, even as the benefits of biopower have become more widely
appreciated. Importantly, increased reliance on solid fuel biopower can prevent the
deterioration of the state’s existing solid biomass collection, handling and delivery
infrastructure, a critical aspect of a vibrant bioenergy industry.

As a national leader in alternative fuel consumption, California is at a crossroads
regarding biofuels. The elimination of the federal oxygenated fuel requirements for
gasoline and the current lack of rules regarding the new Federal Renewable Fuel
Standard (RFS)could lead to decreased ethanol use in California. The State of
California should work to preserve this existing market while addressing emissions
issues associated with ethanol use in gasoline. By addressing these issues in a
coordinated, comprehensive way, California has the potential for increasing the use
of ethanol and other biofuels while improving air quality. It also has the opportunity to
meet a growing fraction of its biofuels demand from new in-state production.

Recommended Tier 1 Actions for 2006

1. The Governor’s Office should consider issuing an Executive Order establishing
statewide goals for bioenergy production and utilization. This Executive Order
should:

a. Establish a broad-based RFS for California’s transportation sector,
targeting consumption of 2 billion gallons of biofuels by 2020 with a
minimum of 40 percent produced in California.

b. Target the development of 1,500 MW of new biopower capacity by 2020
so that biopower can continue to provide a 20 percent share of in-state
renewable electric power as part of the state’s accelerated RPS.

c. Direct the Bioenergy Interagency Working Group to develop an integrated
and coordinated plan to create a favorable regulatory environment that
enhances opportunities for sustainable bioenergy development, yet
maintains the required oversight of the existing utility, transportation fuel,
and waste management industries, especially with regards to
environmental protection. This plan should:
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1)

2)

3)

4)

Eliminate conflicting regulations, to the greatest extent possible.

Consider the net environmental benefits of bioenergy production and
use, including the reduction of greenhouse gas emissions.

Explore “cross-pollutant” or “inter-pollutant” netting, such as
offsetting NOy with emission reductions of volatile organic
compounds and non-methane organic compounds.

Streamline the permitting of biopower and biofuels conversion
facilities.

d. Request that the CPUC:

1)

2)

Work diligently to preserve the operational status of existing
biopower facilities, given the uncertainty in the market after July
2006.

Initiate a proceeding to develop mechanisms that reward biopower
for the range of benefits it provides in meeting RPS requirements
and other power system needs. This could include biopower’s
contribution to the resource adequacy requirements for electric
utilities and the ability to strategically-locate biopower facilities to
relieve existing and expected future electric transmission
congestion. A goal should be to provide biopower with long-term
power purchase agreements.

e. Direct the California Energy Commission to:

1)

2)

3)

In conjunction with the California Biomass Collaborative and the
U.S. Department of Energy, fund a selected number of
demonstration and pilot projects that are designed to prove the
commercial readiness biofuels production technologies that use
lignocellulosic feedstocks, including those derived from agricultural,
forestry, and municipal wastes, and to leverage available federal
funds.

Assist the Department of Corrections and Forestry and Fire
Protection in the installation of biomass combined heat and power
units at six facilities statewide, where an identified fuel supply is
sustainable for 10 years.

In consultation with other state agencies, formulate a plan to

disseminate information about the broad-based benefits of
bioenergy to the public and to policy makers. This plan could
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include selected, high-visibility demonstration projects, highlight the
"grown here" aspect of bioenergy, and sponsor public awareness
programs (e.g., of flexible fuel vehicle options and resource
management benefits).

f. Direct the Air Resources Board to develop regulations that maximize the
flexibility of using biofuels, while concurrently preserving or enhancing the
environmental benefits of their use. The effort should build upon the
Rulemaking to Update the Predictive Model and Specifications for
Reformulated Gasoline proceeding that has recently been initiated, and
could include:

1)

2)

3)

4)

Proposing minimum annual statewide ethanol consumption levels to
encourage in-state production opportunities until details of the
proposed state RFS are developed.

Conducting a comprehensive and peer-reviewed study of the costs,
emissions impacts, and fuel supply consequences of low-level
ethanol blends (i.e. E6 to E10), and incorporate the study findings
into the rulemaking process.

Addressing the emissions performance, fuel supply consequences
and cost issues surrounding greater use of E85 in California.

Establishing necessary fuel specifications for transportation biofuels
used in blends and as neat fuels, including low-ethanol blends with
gasoline, E85, E-diesel, FT diesel, B5, B20, B100, and biomethane.

g. Direct the California Integrated Waste Management Board to:

1)

2)

Revise the existing statutory definition for “transformation” and
recommend a new definition for “conversion technology” that
facilitates development of environmentally acceptable waste
management alternatives. In particular, review definitions of
gasification, fermentation, pyrolysis, and manufacturing.

Work to enact amendments to existing law to provide diversion
credits to local jurisdictions for solid waste processed by eligible
conversion technologies meeting environmental standards.

h. Direct the California Department of Food and Agriculture and the
California Department of Forestry to work to:

1)

Develop a plan to determine how to gain better access to available
agricultural and forest biomass resources, including regulatory and
technology development needs.
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2) Continue research to identify the highest value use for forest fuel
and harvest residues as a potential source of energy, fuel,
chemicals, and other forest products, in coordination with the Energy
Commission.

3) Coordinate activities with the State Water Resources Control Board
to ensure that criteria for watershed protection and water quality are
met.

i. Direct state agencies to purchase biofuels, bio—based products, and
biopower, including combined heat and power where possible, with
specific targets for 2010 and 2020. Also, encourage local governments
and public institutions to follow the state’s lead.

2. In addition to the above state-level actions, California should coordinate with
other states and the federal government. To that end, California agencies should:

a. Support extension of the Federal PTC and advocate for equal tax
treatment for biomass relative to other renewable energy resources in
federal incentive programs.

b. Leverage federal research and development efforts and improve
coordination to realize greater investment of federal research funds in the
state.

c. Work with the Western Governors’ Association and the National Biomass
R&D Initiative to influence federal funding decisions.

3. To support the above actions, the following key legislative initiatives should be
considered, with appropriate input from stakeholders, for 2006:

a. Establish stable funding for bioenergy programs based on the premise
that many of the benefits represent public goods that accrue to all
Californians, but that they are not adequately recognized in the market for
bioenergy. Some of the funding mechanisms the state may want to
explore are:

1) Excise taxes on non-renewable motor fuels with proceeds targeted
towards bioenergy programs.

2) Anincrease in landfill tipping fees to encourage greater diversion of
biomass resources for use in biomass conversion projects.

3) Carbon taxes, consistent with broader state policy on greenhouse
gas reductions.
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b. Establish financial incentives and mechanisms to encourage investment in
biopower, biofuels, and bio-products, to reward bioenergy producers for
the multiple benefits they provide, and to support innovation and
investments in new and emerging technologies. Among the possible
financial incentives the state could consider are to:

1)

2)

3)

4)

5)

Expand and coordinate the use of existing state programs, such as
the Pollution Control Financing Authority, the California Power
Authority, the Dairy Power Production Program, and the Energy
Commission Supplemental Energy Payments program.

Consider a range of possible tax credits for biopower and biofuels
facilities and delivery infrastructure, including energy production,
investment and income tax credits. These credits should be
designed to maximize leverage of federal incentives.

Consider a range of possible tax exemptions, including biofuel
excise tax exemptions and sales and property tax exemptions for
fueling infrastructure and other investments.

Create ways to reduce the cost of technology risk to private sector
investors, such as supporting costly premium payments for
insurance products (e.g. efficacy insurance).

Establish a system of carbon credits, consistent with broader state
policy on greenhouse gas reductions.

Tier 2: Actions for 2006 and Beyond

Tier 2 actions are recommendations that are designed to:

Put in place the mechanisms for coordination and the framework for
implementing long-term programs.

Address more challenging and complex regulatory issues that are not easily
resolved by Tier 1 actions.

Recognizing that there is a limit to the tasks that can be undertaken at any one
time, address issues that are viewed as less critical or time sensitive than
actions proposed in Tier 1.
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Recommended Tier 2 Actions

1. The California Energy Commission should:

a.

Develop and implement a comprehensive RD&D roadmap to guide future
activities through the California Biomass Collaborative and other
organizations. This roadmap could include the creation of bioenergy and
bio-product RD&D centers that leverage the University of California
system, as well as the work of the Energy Commission and the California
Biomass Collaborative.

Building on the Tier 1 demonstration program, continue to support the
commercialization and deployment of new biofuels production
technologies that can use California’s biomass resources.

Investigate ways to increase state and federal collaboration on bioenergy
and bio-product research programs and to direct a larger share of federal
R&D funding to California to achieve larger scale demonstration of
emerging technologies, reduce costs, improve conversion processes, and
expand the range of products from biomass.

2. The CPUC should continue to develop a comprehensive, long-term biopower
regulatory policy, including the following:

a.

Initiate a proceeding to address net metering opportunities for biomass
(including consolidating net metering accounts on a farm, using existing
power lines on their properties for grid access, and raising net metering
limits).

Review and adjust, as needed, standardized, simplified interconnection
requirements.

3. The California Integrated Waste Management Board should:

a.

Conduct a study to assess the resource potential for waste fats, oils, and
grease for biodiesel production and aggressively pursue their collection in
a manner that facilitates conversion to biodiesel.

Develop a comprehensive plan for achieving rapid development of viable
landfill gas and biogas opportunities. The plan should address the need
for new technology (e.g., emissions, permitting, interconnection, cost
effectiveness of smaller sites) and create business models and financial
incentives to encourage facilities to upgrade with new technology.
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4. The California Air Resources Board should improve the review process for the
New Source Rule (NSR) for Landfill Gas to Energy (LFGTE) and other biogas
power projects. This approach could include developing a state NSR program;
developing a single Best Available Control Technology standard for LFGTE
projects; and exploring exemptions for biogas power technologies as Pollution
Control Projects, essential public services, and resource recovery projects.

5. The California Department of Food and Agriculture should:

a. Assess sugar/starch crop potential, cellulosic energy crop potential, and
oil crop potential with respect to relative quantities, benefits, and impacts
on water and land use. Include an assessment of crops that can be used
for soil remediation and assess the impact of salinity on biomass
conversion processes.

b. Conduct RD&D on cropping systems, harvesting, handling, storage, and
distribution practices and technology, in coordination with a larger state
and federal level R&D effort.

c. ldentify and support development and deployment of bioenergy
technologies to address animal disposal and animal health concerns.

6. The California Department of General Services should create rules requiring the
evaluation and incorporation of renewable energy, where practical, into any new
construction projects carried forward through Capital Outlay Budget Change
Proposals, including biomass heating and small biomass combined heat and
power systems.
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