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EPIC 4 - Soil carbon focus
Please find attached research concept regarding soil carbon storage for consideration
under Electric Program Investment Charge 2021-2025 (Epic 4) from the Lawrence
Livermore National Laboratory.
Additional submitted attachment is included below.

ELECTRIC PROGRAM INVESTMENT CHARGE 2021-2025 (EPIC 4)
RESEARCH CONCEPT PROPOSAL FORM
The CEC is currently soliciting research concept ideas and other stakeholder input for the
EPIC 4 Investment Plan. For those who would like to submit an idea for consideration, we
ask that you complete this form and submit it to the CEC by 5:00 p.m. on July 2, 2021.
To submit the form, please visit the e-commenting link,
https://efiling.energy.ca.gov/Ecomment/Ecomment.aspx?docketnumber=20-EPIC-01,
enter your contact information, and then use the “choose file” button at the bottom of the
page to upload and submit the completed form. Thank you for your input.

1. Please provide the name, email, and phone number of the best person to contact should
the CEC have additional questions regarding the research concept:
George Peridas, peridas1@llnl.gov, 925-422-3763
2. Please provide the name of the contact person’s organization or affiliation:
Lawrence Livermore National Laboratory
3. Please provide a brief description of the proposed concept you would like the CEC to
consider as part of the EPIC 4 Investment Plan. What is the purpose of the concept, and
what would it seek to do?

FOCUS: Storing and measuring carbon in soils.
Removing carbon from the air is a necessary strategy in almost every scenario for
California to achieve its goal of becoming carbon neutral by 2045. Carbon removal is
also a critical need for businesses wanting to achieve carbon neutrality, usually because
they have limited ability to reduce emissions in their supply chains or end products.
Making reliable, robust and permanent carbon removal readily available in California
will do more than help meet neutrality goals: it will also enable wildfire prevention and
mitigation efforts, improve air quality, and spur economic activity where the state needs
it most in the Central Valley and rural counties. Demonstrating a variety of carbon
removal approaches in the short term will build confidence and refine the state’s ability
to appropriately regulate and quantify the carbon benefit of these technologies.
Tangible projects allow transparent and evidence-based evaluation of the merits of

these approaches. Hosting demonstration projects in California can also provide access
to sizeable federal research funds being made available by the Biden administration.
4. In accordance with Senate Bill 96, please describe how the proposed concept will "lead
to technological advancement and breakthroughs to overcome barriers that
prevent the achievement of the state's statutory energy goals.” For example, what
technical and/or market barriers or customer pain points would the proposed concept
address that would lead to increased adoption of clean energy technologies? Where
possible, please provide specific cost and performance targets that need to be met for
increased industry and consumer acceptance. For scientific analysis and tools, what
data and information gaps would the proposed concept help fill, what specific
stakeholders will use the results, and for what purpose(s)?

Measuring soil carbon is not complicated and is best done by on-site sampling,
but needs to be standardized, replicable and practicable in order for the practice
to be legitimate as a carbon removal technique. Land owners would benefit from
an established procedure and services they can procure.
5. Please describe the anticipated outcomes if this research concept is successful, either
fully or partially. For example, to what extent would the research reduce technology
costs and/or increase performance to improve the overall value proposition of the
technology? What is the potential of the technology at scale?
The theoretical potential for storing carbon in soils is vast: on the order of gigatons. But
many factors limit its deployment. Efforts are required to evaluate methods in pasture
lands, forests, and unused lands; validate monitoring in different settings; test
monetization; evaluate permanence.
6. Describe what quantitative or qualitative metrics or indicators would be used to
evaluate the impacts of the proposed research concept.

Metrics would include tracked the increased efficacy, cost and reliability of soil
carbon monitoring methods.
7. Please provide references to any information provided in the form that support the
research concept’s merits. This can include references to cost targets, technical
potential, market barriers, etc.

Quantifying the effects of switchgrass (Panicum virgatum) on deep organic C
stocks using natural abundance 14C in three marginal soils. Eric W. Slessarev,

Erin E. Nuccio, Karis J. McFarlane, Christina E. Ramon, Malay Saha, Mary K.
Firestone, Jennifer Pett-Ridge. First published: 19 July 2020
https://doi.org/10.1111/gcbb.12729
Bates, C.T., Escalas, A., Kuang, J. et al. Conversion of marginal land into
switchgrass conditionally accrues soil carbon but reduces methane
consumption. ISME J (2021). https://doi.org/10.1038/s41396-021-00916-y

