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As we approach the 2020 elections, the field of California environmental law continues to be as dynamic as 
ever—both in response to and independently from federal actions. This issue features thoughts from a range of 
authors on issues of import both in California and federally. 

We begin with Kate Fritz’s take on sustainable groundwater management in California, and how the recent 
California Appellate Court decision in Environmental Law Foundation v. State Water Resources Control Board 
may impact implementation of California’s Sustainable Groundwater Management Act. Next, Julia Levin offers a 
perspective on the role of bioenergy in meeting California’s climate goals and steps the State could take to accel-
erate bioenergy development. Timothy O’Connor, Kamya Sud, and Andreya Woo then provide some historical 
context for California’s leadership on comprehensive methane emission standards and explain their impact on the 
energy sector moving forward. Marisa Choy and Mark Massara analyze a number of recent coastal access dis-
putes through the lens of the Martins Beach case, explaining how the Coastal Act can play a unique role depend-
ing on the factors at issue in each circumstance. Sean Herman explores ambiguities in the text of the federal 
Clean Water Act and urges Congressional action to resolve ongoing questions about the Act’s implementation. 
Finally, Gary Lucks brings us his traditional round-up of environmental legislation passed during California’s last 
legislative session. As California transitions to the Newsom Administration, the state continues to tackle significant 
environmental issues—transit-oriented development, wildfire risk, climate change, and others—despite regulatory 
rollbacks at the federal level.
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other ways you think we can better serve our membership. And if you’re interested in writing for our Fall 2019 issue, 
please reach out to me at steinj@law.ucla.edu or to Jennifer Harder at jharder@pacific.edu. We’re always excited 
to hear from prospective authors! 
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Shortly before leaving office, 
California Governor Jerry Brown 
issued an Executive Order calling 
for California to achieve carbon 
neutrality by 2045.1 Scientists 
agree that achieving carbon neu-
trality will require carbon-negative 
actions—activities that remove 
more carbon from the atmosphere 
than they emit—to offset climate 
emissions that cannot be avoided. 
Bioenergy, using the energy that 

is stored in biological matter, can provide carbon-negative 
energy while reducing the most damaging climate pollut-
ants. It can create significant benefits for air quality, waste 
reduction, and forest sustainability while providing flexible 
generation, renewable power needed to complement wind 
and solar power. Bioenergy can also provide a renewable 
source of hydrogen and transportation fuels with the lowest 
carbon content. Not all waste-to-energy projects are envi-
ronmentally beneficial, however, and some of the first-gen-
eration biomass projects have triggered legitimate concerns 
about bioenergy impacts. 

In recent years, California has adopted a wide range 
of policies and incentives to promote next generation, envi-
ronmentally beneficial bioenergy projects. Yet bioenergy 
development remains too slow to meet the State’s climate 
and air quality goals. This article explores the need for bio-
energy in California, the policies that are driving and holding 
it back, and the changes needed to accelerate sustainable 
bioenergy development in California to achieve the State’s 
carbon neutrality goal.

I. W H Y B I O E N E RGY I S  SO I M PO RTA NT 
FOR CALIFORNIA

It would be hard to overstate the importance of bioen-
ergy in meeting California’s climate change and air quality 
goals. The United Nations’ Intergovernmental Panel on 
Climate Change recently announced that the world must 
dramatically reduce climate emissions in the next twelve 
years to avoid catastrophic climate change.2 Unfortunately, 
reductions in fossil fuel use—which releases carbon dioxide 
—take decades or centuries to benefit the climate. One of 
the few ways to affect climate change quickly is to reduce 
emissions of the most damaging climate pollutants, known 

as Short-Lived Climate Pollutants (“SLCPs”). SLCPs are 
tens to thousands of times more damaging to the climate 
than carbon dioxide.3 Since they only remain in the atmo-
sphere for a short time, reducing SLCP emissions can 
immediately slow climate change and its impacts.4 Reducing 
SLCPs also provides immediate benefits for air quality and 
public health.5 

Two of the most damaging SLCPs are methane and 
black carbon. Methane emissions, primarily from organic 
waste, are 72 times more damaging to the climate than 
carbon dioxide.6 Black carbon from wildfire and diesel truck 
emissions is 3,200 times more damaging to the climate than 
carbon dioxide.7

California is relying heavily on the reduction of SLCP 
emissions to meet the State’s climate targets. The State’s 
2030 climate plan assumes that SLCP reductions will pro-
vide more than one-third of all the emissions reductions 
needed to meet the State’s 2030 climate requirements.8 

And the California Forest Carbon Plan states that reducing 
black carbon emissions from wildfire is essential to meet 
the State’s long-term climate goals.9

Given the urgency of reducing SLCP emissions, both 
the State’s 2030 climate plan and its SLCP strategy call 
for rapidly increasing bioenergy production from organic 
waste, including organic waste that would otherwise go 
to a landfill, dairy waste, and forest and agricultural waste 
that would otherwise be burned.10 California’s 2030 climate 
plan states that organic waste “can provide a clean, renew-
able energy source in the form of bioenergy, biofuels, or 
renewable natural gas.”11 The State of Oregon’s Department 
of Environmental Quality has also found that converting 
organic waste to bioenergy and compost is by far the most 
beneficial alternative to landfilling and can cut climate pol-
lution significantly.12

The catastrophic California wildfires of 2017 and 2018 
underscore the urgency of reducing black carbon emissions 
from wildfire. Wildfire is now the largest source of black 
carbon emissions in California and threatens to offset all the 
greenhouse gas reductions the State has achieved across 
other sectors.13 The California Forest Carbon Plan, wildfire 
legislation enacted in 2018, and multiple Executive Orders 
call for increased forest fuel removal and accelerated bioen-
ergy development to put that forest waste to beneficial use.14 
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According to the California Forest Carbon Plan, con-
verting forest and agricultural waste to energy reduces 
black carbon and methane emissions 98 percent compared 
to wildfire or controlled burns.15 According to the California 
Air Pollution Control Officers Association, converting for-
est and agricultural waste to energy can cut smog-forming 
emissions by 40 to 70 percent compared to a controlled 
burn, and can cut carbon monoxide and volatile organic 
compound emissions by 95 to 99 percent.16 In addition, 
bioenergy reduces the need for fossil fuel burning to pro-
duce energy.

Bioenergy can also provide enormous air quality and 
climate benefits by replacing diesel as a transportation fuel. 
Diesel-powered trucks are the largest source of smog-form-
ing pollution in the San Joaquin Valley and South Coast Air 
Districts.17 According to the California Air Resources Board, 
near-zero emission natural gas trucks can cut NOx and toxic 
air contaminant emissions by 90 percent compared to a die-
sel truck.18 If these near zero-emission trucks run on biogas 
made from organic waste, they can cut climate emissions 
by more than 100 percent because biogas from organic 
waste is certified as carbon negative by the California Air 
Resources Board. In fact, biogas from diverted organic 
waste and dairy waste are the lowest carbon transportation 
fuels of any kind, many times lower than electric vehicles.19 

II. THE POLICY FRAMEWORK FOR BIOENERGY 
IN CALIFORNIA

Since the late 1970s, California has adopted many poli-
cies to promote bioenergy, with varying degrees of success. 
The first round of State policies followed the passage of 
the federal Public Utility Regulatory Policy Act (“PURPA”) 
in 1978, which allowed private companies to develop new 
power plants using renewable fuels.20 In the following years, 
California enacted tax incentives and other policies to pro-
mote renewable energy including bioenergy, wind, solar, 
and geothermal.21 Over the following decades, California 
built more than 1,000 megawatts of bioenergy facilities,22 
enough to provide about two percent of the State’s power. 
The facilities used forest biomass, agricultural and dairy 
waste, biogas from landfills and wastewater treatment 
facilities, and food processing waste.23 A few facilities also 
used municipal solid waste, including both the organic and 
non-organic fractions of the landfill waste stream. 

In 2002, when California passed its first Renewables 
Portfolio Standard (“RPS”), requiring the State to increase 
renewable power from 10 to 20 percent,24 biomass provided 
almost half of the State’s renewable power. Since then, the 
costs of solar and wind power have dropped dramatically. 
As a result, almost all new renewable power in California 
comes from solar and wind generation.25

Governor Arnold Schwarzenegger issued an Executive 
Order in 2006 calling for increased biofuels production 

and requiring 20 percent of the State’s renewable power 
to come from bioenergy.26 Schwarzenegger also called for 
a hydrogen highway and signed legislation to require that 
at least one-third of all publicly funded hydrogen stations 
use renewable hydrogen, most likely from biogas.27 The 
Schwarzenegger Administration also adopted the State’s 
first Bioenergy Action Plan in 2006, which presented doz-
ens of recommendations to increase bioenergy production 
in the State.28

Despite these policies, biomass facilities began shut-
ting down as their utility contracts came up for renewal and 
the utilities could procure solar and wind at a much lower 
cost per megawatt of power. Unfortunately, the California 
Public Utilities Commission (“CPUC”) was slow to recognize 
the cost of backup generation needed for solar and wind 
power or the costs of incorporating intermittent renewables 
into the electricity grid, known as “grid integration” costs. In 
recent years, the CPUC has adopted an “integration adder” 
for utilities to make a more valid comparison between con-
tract prices for intermittent resources like solar and wind 
and baseload renewables like bioenergy that can generate 
power around the clock, but the integration adder has not 
been sufficient to promote more baseload and flexible gen-
eration power, which will be needed as California moves 
toward 100 percent renewable power.29

When Governor Brown was elected in 2010, California 
renewed its focus on bioenergy development, but with a 
very different focus than the first-generation biomass facil-
ities. As part of his campaign platform, Brown called for 
12,000 megawatts of new distributed generation facilities, 
which would be smaller in size and provide more local ben-
efits from renewable energy.30 The new Secretary of the 
Department of Food and Agriculture, Karen Ross, launched 
a dairy digester working group to develop new projects to 
convert dairy manure to energy. And the California Natural 
Resources Agency, in coordination with eight other State 
agencies, adopted the 2012 Bioenergy Action Plan, which 
included more than 50 recommended actions to increase 
sustainable bioenergy development.31

California also enacted several laws in 2012 to increase 
sustainable, in-state bioenergy development. Senate Bill 
1122 created the BioMAT program which requires the 
State’s utilities to procure 250 megawatts of power from 
new, small-scale bioenergy facilities, including 110 mega-
watts from diverted organic waste, wastewater biogas, food 
processing waste, and co-digestion; 90 megawatts from 
dairy and agricultural waste; and 50 megawatts from the 
byproducts of sustainable forestry.32 Assembly Bill 2196 
defined the eligibility of biogas under the State’s RPS to 
ensure that the biogas is produced and used in-state or 
at least provides specified environmental benefits to the 
State.33 Assembly Bill 1900 required the CPUC to adopt 
standards for pipeline biogas and to adopt policies and 
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incentives to increase in-state production and use of biogas 
from a variety of sources.34

Unfortunately, 2012 was also the beginning of a five-
year drought in California.35 The lack of rainfall combined 
with other factors has led to an unprecedented tree die-off 
with nearly 150 million dead and dying trees in the Sierra 
Nevada.36 In October 2015, Governor Brown issued an 
emergency order on tree mortality that called for remov-
al of dead and dying trees that threaten public safety and 
infrastructure.37 The Emergency Order also called on the 
CPUC to accelerate the development of new forest BioMAT 
facilities and the renewal of contracts for existing large bio-
mass facilities that accept forest biomass from high wildfire 
hazard zones.38 Despite the requirements of SB 1122 and 
the Emergency Order, not a single new forest biomass facil-
ity has been built in California in recent years.

Despite these policies, development of next generation 
bioenergy facilities proceeded slowly, if at all. So, California 
tried again in 2016, enacting new laws to increase the incen-
tives for pipeline biogas,39 facilitate the interconnection of 
small-scale bioenergy facilities to the electricity grid,40 and 
require additional policies to increase bioenergy produc-
tion and use.41 The Governor and Legislature also allocated 
hundreds of millions of dollars to new bioenergy develop-
ment from Cap & Trade revenues, clean fuels and electric-
ity programs.42

Together, these new policies and incentives have final-
ly begun to accelerate the development of new, communi-
ty-scale bioenergy facilities. In particular, the dairy methane 
policies adopted in Senate Bill 1383 (Lara 2016)43 and the 
allocation of significant Cap & Trade allowance revenues 
to dairy digesters has spawned the development of 60 to 
80 new dairy digester projects. The State’s organic waste 
diversion policies and incentives have led to the develop-
ment of about a dozen new projects converting diverted 
organic waste (that would otherwise be landfilled) to ener-
gy. And the State’s tree mortality and wildfire crises have 
stimulated the planning of several new, small-scale forest 
biomass projects, although no new forest biomass projects 
have begun construction.

III. WHAT IS STILL NEEDED TO ACCELERATE  
SUSTAINABLE BIOENERGY DEVELOPMENT IN 
CALIFORNIA? 

Apart from the dairy sector, development of next gen-
eration bioenergy facilities is still far too slow to meet the 
State’s climate, air quality, wildfire, and landfill reduction tar-
gets. CalRecycle estimates that California will need to con-
struct at least 100 new facilities to meet the landfill diversion 
requirements of SB 1383.44 The State needs dozens of new 
small-scale bioenergy facilities to convert forest and agricul-
tural waste to energy to reduce burning of that waste.45 And 
the State needs to move quickly to replace diesel-powered 

trucks with near-zero emission trucks to meet federal air 
quality requirements by 2022. 

California is not on track to meet these requirements. 
There are many reasons why, but the biggest barriers are 
the CPUC’s unsuccessful implementation of the BioMAT 
Program, the State’s failure to monetize the many benefits 
of bioenergy and to provide support that is commensurate 
with those benefits, technology biases, and environmen-
tal opposition.

A. CPUC Implementation of the Biomat Program

The CPUC was exceptionally slow in implementing SB 
1122, which created the small-scale bioenergy program 
known as the BioMAT (Bioenergy Market Adjusting Tariff). 
After the legislation was enacted in 2012, it took the CPUC 
two years to adopt the basic program rules and a third year 
to adopt the utilities’ standard contract.46 All of the bioen-
ergy developers, including many public agencies, stated 
throughout the process that the rules were too complicat-
ed, the process too slow, and the contract provisions too 
biased in favor of the utilities. After Governor Brown issued 
the Emergency Order on Tree Mortality, the CPUC took a 
year to implement the provisions related to forest BioMAT 
projects.47 In 2018, CPUC staff issued a BioMAT program 
review and recommendations for revisions, but none of the 
proposed changes would actually help to accelerate proj-
ect development.

The Sierra Nevada Conservancy, a State agency, 
summed it up well:

“The BioMAT program is an important mechanism 
to implement statewide policies regarding climate, 
waste diversion, and public safety. It is likewise 
critical in meeting the state’s forest health goals. 
. . . The current BioMAT program seeks to maxi-
mize economic efficiencies through a complicated 
reverse auction mechanism. However, in light of 
the increasing costs and impacts of catastrophic 
wildfires, this analysis of ratepayer benefits should 
be viewed in a more comprehensive manner. While 
we can all appreciate any impact on the ratepayers’ 
utility bill, this should be considered in the context 
of the overall threat to life, property, and the eco-
system services represented by healthy forests.”48

For years, CPUC President Michael Picker and key staff 
insisted that forest biomass projects were too expensive 
and that wildfire was not a ratepayer interest. Despite the 
catastrophic wildfires of 2017 and 2018, and PG&E’s filing 
for bankruptcy as a result, the CPUC has not taken steps 
to accelerate development of forest BioMAT projects or the 
BioMAT generally.
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The State’s SLCP Strategy also points to the CPUC’s 
slow implementation as a major hurdle to meeting the 
State’s climate targets. The SLCP Strategy states:

“Stubborn barriers remain, including connecting 
distributed electricity and biogas projects, which 
have slowed previous efforts to reduce emissions 
of SLCPs and capture a wide array of benefits. 
These barriers are not insurmountable, and now 
is the time to solve them. State agencies, utilities, 
and other stakeholders need to work immediate-
ly to identify and resolve remaining obstacles to 
connecting distributed electricity with the grid and 
injecting renewable natural gas into the pipeline, as 
called for in SB 1383.”49

The CPUC must quickly and fully implement the 
BioMAT program. Some important steps would be to set a 
fixed price feed-in tariff, as the law requires, rather than a 
market adjusting tariff; simplify the standard contract and 
remove the many penalty provisions that favor the utilities; 
allow a CPUC-approved third party to handle the grid inter-
connection process; and, allocate additional funding from 
the Electricity Program Investment Charge and the electric 
utilities’ Cap & Trade allowance revenues to help fund proj-
ect costs.

B. California Has Not Monetized the Many Benefits 
of Bioenergy

Outside of the dairy sector, California has not invested 
adequately in bioenergy development, and certainly has 
not done so at a level commensurate with the benefits 
that it provides for climate and air quality. According to the 
California Legislative Analyst’s Office (“LAO”), the State’s 
investments in bioenergy are some of the most cost-ef-
fective investments the State has made with Cap & Trade 
allowance revenues.50 Despite that, the State has invested 
much more Cap & Trade funding in electric vehicles than 
in lower-carbon and less expensive biofuels. The State has 
allocated less than a quarter of the annual funding needed 
for organic waste diversion. And none of the Cap & Trade 
funding has gone to support new biomass projects using for-
est and agricultural waste, despite the urgency of reducing 
black carbon emissions from wildfires and controlled burns.

SB 1383 attempted to address this issue by requiring 
the California Energy Commission to consider the most 
cost-effective and beneficial uses of biogas and biometh-
ane as part of its 2017 Integrated Energy Policy Report, 
and to recommend policies and incentives to increase the 
in-state production and use of bioenergy.51 However, while 
the Commission provided an excellent overview of bioener-
gy potential, it failed to recommend policies and incentives 
to increase bioenergy and failed to evaluate the most ben-
eficial end uses.52

The State needs to monetize the many benefits of bio-
energy for climate change, air quality, wildfire and landfill 
reduction, local energy supplies, job creation, climate resil-
ience, and more. The next Bioenergy Action Plan should 
identify the funding needed for bioenergy to meet the State’s 
climate goals and the specific sources of that funding.

C. Technology Biases

Technology biases are a major barrier for bioenergy 
development despite numerous studies that have shown 
investments in bioenergy would be more cost-effective and 
more effective overall.53 Public perception and mispercep-
tions, which are addressed in the following section, are a 
challenge, but institutional and policy biases are actually 
a far bigger constraint on bioenergy development. On the 
vehicle side, California has invested far more in electric 
vehicles and charging infrastructure in recent years than in 
biofuels production and replacement of diesel trucks. This 
is due largely to the Brown Administration’s narrow focus on 
electric vehicles even though biofuels made from organic 
waste are much lower carbon and less expensive per ton 
of greenhouse gas reduction.

For example, Governor Brown issued an Executive 
Order in 2016 calling for 5 million zero tailpipe emission 
vehicles by 2030. While the goal is laudable, California has 
30 million vehicles on the road and the most polluting vehi-
cles from both an air quality and a climate standpoint are 
diesel-powered trucks, most of which do not have a zero 
tailpipe emission alternative. The State’s failure to reduce 
climate emissions or air pollution from the transportation 
sector can be traced directly to its failure to support a port-
folio of transportation solutions starting with the single most 
effective solution, which is replacing diesel trucks with near 
zero emission trucks that run on biogas. Doing so would 
slash air pollution from these high pollution vehicles by 90 
percent and climate pollution by more than 100 percent.

Other technological biases are reflected in State law. 
Currently, the definition of “biogas” for pipeline injection 
purposes is limited to a single conversion technology, 
anaerobic digestion.54 Three-quarters of the State’s organ-
ic waste is not suitable for anaerobic digestion,55 but could 
be converted to pipeline biogas and used to replace fossil 
fuels using gasification and other conversion technologies. 
Although biogas from gasification of organic waste is eligi-
ble under the State’s renewable power (RPS) and low car-
bon fuels programs, it cannot go into the pipeline due to the 
Health and Safety Code’s restrictive definition of “biogas.” 
The State’s waste diversion policies are also biased against 
gasification and effectively exclude gasification of diverted 
landfill waste,56 which will make it hard to meet California’s 
waste diversion goals.

California would far more quickly and cost-effectively 
achieve its climate, air quality and waste diversion goals if 
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it established technology-neutral definitions, standards and 
performance criteria, rather than choosing technology win-
ners and losers. The LAO’s recent report on the effective-
ness of the State’s climate programs shows the risk of not 
doing so: the State has failed to reduce climate emissions 
from the transportation sector despite billions of dollars of 
investment in specific technologies and infrastructure.57

D. Environmental Opposition

There are a number of reasons for environmental oppo-
sition to bioenergy projects, many stemming from the first 
generation of large combustion biomass facilities, some 
based on bad examples from other states and countries, 
and some based on misunderstandings about the technol-
ogies themselves. Some concerns, such as those regarding 
emissions from trucking waste over long distances or the 
creation of pollution in disadvantaged communities are legit-
imate issues for first-generation biomass facilities and must 
be addressed. Other concerns, such as confusing gasifica-
tion with combustion, assuming that bioenergy means trash 
burning, or assuming that forest biomass is an excuse to 
clear-cut healthy forests, are based on misinformation or 
practices in other states, rather than what is actually occur-
ring in California.

Many concerns about bioenergy relate to the first gen-
eration of biomass plants, which are generally utility-scale 
(larger than the local waste supply) and therefore require 
transporting waste long distances. Many of these facilities 
are located in heavily impacted air districts. A few of the 
first-generation facilities burn unsorted municipal solid 
waste (“MSW”),58 including the non-organic fraction, and 
some lack the current Best Available Control Technology 
(“BACT”).59 There are currently three MSW-to-energy facil-
ities in California.60 Most of the remaining large biomass 
facilities take only organic waste, including forest, agricul-
tural and urban wood waste. The California Air Pollution 
Control Officers Association has found that these biomass 
facilities are much less polluting than open burning of agri-
cultural and forest waste,61 but there may still be environ-
mental justice issues if the facility is located in a disadvan-
taged community. 

The solution is to develop far more community-scale 
bioenergy facilities that use next-generation technologies 
such as anaerobic digestion and gasification, rather than 
direct combustion. New facilities should be located and sized 
to take the local organic waste supply only. Communities, 
especially disadvantaged communities, should not have to 
pay the pollution price for other communities’ waste or the 
emissions from transport over long distances. In addition, 
all bioenergy facilities should employ current BACT.

A second concern, raised by some environmental 
groups, is that biomass energy encourages forest clear-cut-
ting and harms forest health. There are some very negative 

examples, particularly in the southeastern United States, 
where healthy, wet forests were clear-cut and whole logs 
were shipped to the United Kingdom to be burned for ener-
gy.62 Such activities result in significant net carbon emis-
sions and unsustainable forest practices, but this is not what 
is occurring in California. California now has nearly 150 mil-
lion dead and dying trees in the Sierra Nevada as well as 
excess vegetation in high wildfire hazard zones throughout 
the state.63 The forest waste and other vegetation used for 
biomass energy is vegetation that is removed to reduce 
wildfire risks, provide defensible space, and help to restore 
healthy forests.

The California Forest Carbon Plan acknowledges that 
removing biomass from the forest entails a short-term car-
bon loss, but if it is done as part of a wildfire reduction or 
forest restoration plan, it can help to restore and maintain 
long-term carbon sequestration.64 The Nature Conservancy 
recognizes this as well.65 Numerous State policies in 
recent years have called for increased forest fuel removal 
to restore healthier and more resilient forests.66 Once that 
fuel is removed from the forest, it is far better from an air 
quality and climate standpoint to convert it to energy than 
to pile and burn it.67 

IV. CONCLUSION

Next-generation bioenergy can provide enormous ben-
efits for climate change, air quality, waste reduction, wild-
fire prevention, and California’s clean energy future. Most 
importantly, bioenergy from organic waste can reduce the 
most damaging climate pollutants: methane from organic 
waste and black carbon from the burning of agricultural and 
forest waste. Biogas can also be used in near-zero emis-
sion trucks to replace diesel, which is the largest source 
of air pollution in California’s most polluted air districts. To 
maximize these benefits and minimize impacts, the State 
should quickly increase development of community-scale 
bioenergy facilities that use next-generation (non-combus-
tion) conversion technologies to convert organic waste to 
low-carbon electricity, pipeline biogas and transportation 
fuels. Doing so is critical to meet the State’s climate and air 
quality requirements.
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