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October 6, 2025 
 
 
 
California Air Resources Board 
1001 I Street 
Sacramento, CA  95814 
 
 Re:  Comments on Solicitation to Inform Implementation of Carbon  
                   Capture, Removal, Utilization, and Storage Program: Senate Bill 905 
 
Dear Air Resources Board: 
 
The Bioenergy Association of California (BAC) submits these comments in response to 
the Board’s solicitation regarding SB 905 implementation.  BAC strongly supports the 
Board’s efforts to advance carbon capture, removal, utilization and storage (collectively, 
CCSU) as critical to meet the state’s climate goals.  BAC offers the comments below to 
ensure that definitions and guidelines adopted for CCSU safeguard its environmental 
and climate benefits without unnecessarily constraining its deployment.  BAC’s specific 
recommendations are to: 
 

• Include definitions of BECCS and BiCRS and adopt policies to advance these 
important CCSU pathways  

• Include a definition and protocol for biochar used for CCSU 
• Include CCSU in the power sector as well as for other industrial sectors 
• Avoid adopting environmental protections that duplicate or exceed existing 

protections for air or water quality – CCSU should not be held to higher 
standards than other types of projects 

• Adopt permit consolidation requirements that require concurrent rather than 
consecutive permitting and include specific timelines 

 
BAC represents about 100 members that are converting organic waste to energy to 
meet the state’s clean energy, climate change, wildfire reduction, landfill reduction, and 
circular economy goals.  BAC’s public sector members include cities and counties, 
Tribes, air quality and environmental agencies, waste and wastewater agencies, public 
research institutions, environmental and community groups, and a publicly owned utility.  
BAC’s private sector members include energy and technology companies, waste 
haulers, agriculture and food processing companies, investors and consulting firms, and 
an investor-owned utility.   
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Many BAC members are developing or operating projects that will deploy CCSU to drive 
down carbon emissions and produce beneficial co-products such as biochar.  In many 
cases, combining CCSU with bioenergy will generate carbon negative emissions 
needed to reach carbon neutrality. 

BAC offers the following comments to ensure that CARB’s CCSU protocols advance 
environmentally sustainable and beneficial CCSU without unnecessarily constraining it. 

 
1. The Over-Arching Goal of SB 905 Program Should be to Accelerate, Not 

Constrain, CCSU. 
 
Every recent report on how to achieve carbon neutrality has emphasized the need for 
CCSU to offset emissions that cannot be avoided.  As Princeton University’s Net-Zero 
America report stated, “All pathways rely on large-scale CO2 capture and utilization or 
storage.”1  Stanford University, Lawrence Livermore National Lab and others agree with 
this assessment.2 

 
These studies also emphasize the need to ramp up CCSU and other climate solutions 
quickly.  As The Net-Zero America report explains: 
 

“Building a net-zero America will require immediate, large-scale mobilization of 
capital, policy and societal commitment, including at least $2.5 trillion in 
additional capital investment (relative to business as usual) into energy supply, 
industry, buildings, and vehicles over the next decade . . . . major investment 
decisions must start now, with levels of investment ramping up as the transition 
proceeds . . . Each transition pathway features historically unprecedented rates 
of deployment of multiple technologies.”3 

 
Deploying this scale of capital and this fast a build rate will require regulatory certainty 
and much faster timelines at every stage of the process, including the permitting phase.  
As Stanford said in its report on getting to carbon neutrality, “Time is of the essence . . .  
2045 is closer than you think.”4  It is critical, therefore, that regulatory agencies do not 
unnecessarily constrain the development of CCSU by imposing stricter environmental 
standards than are applied to other sectors or frequently moving the goal posts.    
 
BAC urges the Air Board to keep the focus of a CCSU program on policies and 
incentives to accelerate its deployment, which was the goal of SB 905.   

 
1 Princeton University, Net-Zero America:  Potential Pathways, Infrastructure, and Impacts, Final Report Summary, 
October 29, 2021, at slide 10. 
2 Stanford Center for Carbon Storage Carbon Removal Initiative, Pathways to Carbon Neutrality in California, 
September 2021, at page 15; Lawrence Livermore National Laboratory, Getting to Neutral – Options for Negative 
Carbon Emissions in California, January 2020, at pages 1-2. 
3 Net-Zero America, footnote 1 above, at slide 6. 
4 Pathways to Carbon Neutrality in California, footnote 2 above, at page 21. 
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2. A CCSU Program Should Prioritize BECCS and BiCRS. 
 
Bioenergy or biomass with CCSU should be a central focus and priority of the SB 905 
program for several reasons: 
 

• BECCS or BiCRS can reduce Short-Lived Climate Pollutants, the most urgent 
climate solution, in addition to providing CCSU. 

• BECCS offers the largest opportunity for carbon negative emissions in California. 
• Increasing BECCS can also help to decarbonize the electricity, fuels, and hard to 

electrify sectors. 
• BECCS and BiCRS provide numerous co-benefits, including wildfire mitigation, 

protection of air and water quality, reduction in landfill waste, production of 
biochar and other beneficial co-products, and creating good, permanent jobs in a 
circular economy. 

 
In the near-term, BECCS offers the single biggest opportunity for carbon negative 
emissions.5  All major reports that have considered how to achieve carbon neutrality 
assign a central role to BECCS, both to sequester carbon and to generate carbon 
negative emissions.6  As the Net-Zero America study concludes: 
 

“Biomass plays an especially important role because i) it removes CO2 from the 
atmosphere as it grows and so combustion of hydrocarbon fuels made with 
sustainable-biomass carbon results in no net CO2 emissions to the atmosphere, 
ii) it can be converted into H2 while capturing and permanently sequestering its 
carbon, resulting in a net negative-emissions fuel, and iii) it can similarly be used 
to make negative emissions electricity and replacements for petrochemical 
feedstocks (via pyrolysis).”7 

 
It is hard to overestimate the significance of BECCS for addressing climate change.  
According to Lawrence Livermore National Lab, BECCS could generate two-thirds of all 
the carbon negative emissions needed for California to reach carbon neutrality.8  
Stanford University also estimates that using California’s biogas potential for energy 
could cut the state’s total carbon emissions by eight percent and recommends coupling 
bioenergy with CCSU to maximize emissions reductions.9 
 
Given the enormous and unique climate benefits of BECCS and BiCRS, BAC urges the 
Air Board to include specific CCSU pathways and incentives for bioenergy with CCSU. 
 
 
 

 
5 LLNL, Getting to Neutral, footnote 2 above, at page 2. 
6 See, eg, LLNL, Stanford, Princeton studies cited above. 
7 Net-Zero America, footnote 1 above, at page 33. 
8 LLNL, Getting to Neutral, footnote 2 above, at page 2. 
9 Stanford Center for Carbon Storage / Carbon Removal Initiative, Pathways to Carbon Neutrality in California – The 
Bioenergy Opportunity, April 2022. 
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3. A CCSU Program Should Include Biochar for Carbon Storage and Use. 
 
The SB 905 program should include biochar as a form of geologic storage and a way to 
use captured carbon.  Biochar generated from biomass gasification or pyrolysis can 
provide long duration carbon sequestration when added to soil.10  Biochar also has 
many uses that reduce carbon emissions including in cement manufacturing, pavement, 
a supplement to livestock feed to reduce enteric fermentation, and as a material in tires 
ink, compost and other products.  The Climate Action Registry has already adopted a 
biochar protocol for the United States and Canada that includes eligibility rules, 
methods to calculate reductions and removals, performance-monitoring instructions, 
and more.11   Given the rigorous assessment that the Climate Action Registry 
developed, CARB should move quickly to adopt a biochar protocol as well, especially 
since biochar provides significant co-benefits to soil and water quality, as well as its 
climate benefits.   
 
Adopting a biochar protocol should be an early action item in any CCSU program. 
 
 

4. A CCSU Program Should Include Its Use in the Power Sector.  
 
A CCSU program should include its use in the electricity sector.  Given the need for firm 
power and the many legacy power plants that rely on combustion, including CCSU in 
the power sector should be a priority of the SB 905 program. 
 
Numerous studies have concluded that achieving 100 percent carbon free and reliable 
power will require enormous amounts of clean, firm power that is available whenever 
needed for as long as needed to fill in around solar and wind power.  The California 
Energy Commission has estimated the California will need up to 15,000 megawatts of 
new, firm power to ensure reliability as the grid deploys more and more intermittent 
resources such as solar and wind.12  Other studies estimate that California will need 
closer to 30,000 megawatts of firm power for reliability and cost-containment.13  
Nationwide, Princeton estimates that the United States will need almost 600 gigawatts 
of new, firm power to achieve carbon neutrality.14  Princeton also determined that 
bioenergy and decarbonized hydrogen could provide 100 percent of that clean firm 
power.15 

 
10 Getting to Neutral, footnote 2 above, at page 28. 
11 https://www.climateactionreserve.org/wp-content/uploads/2024/04/CAR-US-and-Canada-Biochar-Protocol-
V1.0.pdf. 
12 California Energy Commission, 2021 Integrated Energy Policy Report, Volume III, at page 72. 
13 E. Baik, et al, “What is different about different net-zero carbon electricity systems?” published in Energy and 
Climate Change 2 (2021) 100046, July 2021. 
14 Net-Zero America, footnote 1 above, at slide 30. 
15 Id.  
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Environmental Defense Fund has explained why increasing clean, firm power is needed 
not just for reliability, but to keep electricity rates affordable: 

“California needs a significant amount of clean firm power to meet its 
decarbonization targets while keeping rates affordable. Failing to procure clean firm 
power will require a massive overbuild of solar and wind that will increase rates by 
about 65 percent in 2045; by contrast, using clean firm power California could keep 
rates similar to those found today.”16 

The Net-Zero America study also found that BECCS was important to maintain 
electricity reliability while reducing emissions from the electricity sector.  The study 
assumes a significant amount of power in 2050 will be generated from BECCS.17   And 
Lawrence Livermore National Lab, in Getting to Neutral, also found that BECCS to 
hydrogen and electricity are the most cost-effective and beneficial uses of BECCS.18 
 
Deploying CCSU in the electricity sector will be critical to maintain reliability, 
decarbonize firm power sources, and maintain costs while California electrifies more 
and more end uses. 
 
 

5. Strategies to Protect Air and Water Quality Should Not Impose Higher 
Standards than Required for Other Sectors. 

 
BAC supports regulations to protect air and water quality, but urges the Air Board not to 
impose stricter standards on CCSU than are required for other sectors and not to 
duplicate federal requirements.  California already has the strictest air quality standards 
in the country and those should apply to CCSU as they do to other sectors.  There is no 
reason to impose CCSU specific standards for criteria pollutants or toxic air 
contaminants that are already regulated under state and federal law. 
 
On carbon dioxide emissions, BAC urges the Air Board to use the standards adopted by 
US EPA for Class VI injection wells.  Class VI permits require:  
 

• analysis of the CO₂ stream;  
• continuous monitoring of injection pressure/rate/volume and annulus 

pressure/volume;  
• quarterly corrosion monitoring;  
• groundwater quality/geochemical monitoring above the confining zone;  
• well testing; tracking of the CO₂ plume and pressure front;   
• surface air and/or soil-gas monitoring; 
• adoption of strategies to detect and quantify any surface leakage, and  

 
16 Comments of Environmental Defense Fund on the 2021 Preferred System Plan Ruling, filed in R.20-05-
003 on September 27, 2021, at page 2. 
17 Net-Zero America, footnote 1 above, at slide 39. 
18 LLNL, Getting to Neutral, footnote 2 above, Figure ES-5 at page 8. 
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• reporting of CO2 received, injected, produced, and emissions from equipment 
leaks and/or venting between the flow meter and wellhead.19  

BAC appreciates the need to protect public health and safety, but requiring CCSU to 
meet higher standards than other types of projects would only slow or stop its 
deployment in California, leading to the far worse outcome of failing to meet the state’s 
climate goals.  Relying on existing state and federal standards strikes the right balance 
between the need to accelerate CCSU deployment and protecting public health and 
safety. 
 
 

6. A Consolidated Permitting Process Should Also Require Concurrent 
Permitting to Reduce Delays and Conflicts. 

 
BAC strongly supports the use of consolidated permitting, but the consolidated permit 
process should also require that permit review and development occur simultaneously 
rather than consecutively.  In one recent waste to hydrogen project, the regional air 
district would not begin its permitting process until both the local Health Risk 
Assessment (HRA) and the CEQA permit were issued.  The HRA and CEQA permits 
took about 1.5 years, after which the air permit took another 3.5 years, for a combined 
permitting process of more than 5 years.  Had all three permits been reviewed 
concurrently – rather than consecutively – the project would have saved 1.5 years and 
millions of dollars in delays.  Although this was not a CCSU project, it illustrates the 
need for concurrent, as well as consolidated, permitting. 
 
As BAC noted above, and every climate study underscores, the need for speed is 
paramount.  Steps to consolidate permitting need to be coupled with steps to accelerate 
permitting, including concurrent permit review. 
 
 
 
Thank you for your consideration of these comments.  BAC looks forward to the 
development of the SB 905 program and to rapid deployment of CCSU in California. 
 
Sincerely, 

 
Julia A. Levin 
Executive Director   
 

 
19 40 CFR 98.440. 


