


































































































needed to ensure that the documents meet the requirements of the protocol,
and that the operator has complied with the actions required under the plans
and assessments, including but not limited to the Emergency and Remedial

Response Plan and the Corrective Action Plan.

In subsection C.4.3.2.4(d), staff proposes to add verification requirements for
verifying the mass of CO:2 leakage that the operator reports after an event has
occurred. The changes are needed to ensure that CARB is retiring the proper
amount of credits from the Buffer Account based on the most accurate data.
Staff also proposes the timing (six months) for when verification of CO2
leakage must occur. Staff believes that six months will allow operators
enough time to verify any reversals and allow CARB to retire credits in a
timely fashion based on verified data.

8. Madifications to well plugging and abandonment and post-injection site care and

site closure (subsection C.5)

a.

In subsection C.5.2(a)(2)(A), staff proposes to change the post-injection site
care and closure requirements to consider a timeframe based on pressure
stabilization, instead of pressure returning to pre-injection levels. This change
is necessary to accommodate sites with different geologic settings that
provide secure CO2 containment.

In subsection C.5.2(b)(3)(B), staff proposes to change “Monitoring and
observation wells must remain open” to “Monitoring and observation wells
may remain open,” and add edits for clarity. Pressure in all settings will begin
to decrease as soon as injection stops, and CO2 plume movement will begin
to abruptly decrease as well. These results can be matched to the model
predictions and used to establish a reliable trend toward stabilization. The
changes are necessary to strike a balance between the leakage risk of open
wells against the decreasing risk of plume migration after injection stops.

In subsection C.5.2(b)(3)(C) (newly added subsection), staff proposes to
allow CCS Project Operators to submit evidence showing that plume
stabilization has occurred 15 years after injection completion. Subsection
C.5.2(b)(3)(C) also sets forth requirements on such evidence. The changes
set up a minimum period of time for intensive post-injection monitoring to
ensure public safety.

In subsection C.5.2(b)(3)(D) (previously subsection C.5.2(b)(3)(C)), staff
proposes to require the drilling of a new monitoring well, if an existing
monitoring well leaks and is plugged and abandoned, provided there is a
need to continue with the monitoring activities performed by the previously
existing well. The changes are necessary to continue performing the
mandatory monitoring activities.
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In subsection C.5.2(b)(3)(E) (previously subsection C.5.2(b)(3)(D)), staff
proposes to allow frequency of quarterly bottom-hole pressure measurement
to be adjusted based on the previously measured rate of change, provided
the CCS Project Operator provides a justification for an alternative monitoring
strategy. The changes are necessary to handle complexities due to different
geologic settings and operational conditions.

In subsection C.5.2(b)(3)(G).3, staff proposes to require that CCS Project
Operators inspect the areas that are shown in the risk assessment to be
preferential pathways for CO2 or brine migration, and to test these areas if
needed. The changes are necessary because although leakage is rare, in
known cases fluid migration has both vertical and lateral components and can
move to land surface far away from wellheads. Areas not in the vicinity of the
wells may need to be inspected and tested, depending on the findings of the
risk assessment.

In subsection C.5.2(d), staff proposes changes that allow CCS Project
Operators to restore the site to a condition that is as close to pre-injection
conditions as practicable, instead of the exact pre-injection condition, as
some changes may be outside of the operator’s control.

In subsection C.5.2(f), staff proposes to require that each CCS Project
Operator record a notation on the deed within 180 days instead of 30 days
after completion of injection. Staff proposes the changes to allow more time
to meet this requirement in response to stakeholder comments.

9. Modifications to Emergency and Remedial Response (subsection C.6)

a.

In subsection C.6(b)(1), staff proposes to require immediate cessation of
injection only in well(s) that are affected by potentially harmful events and any
other wells that may exacerbate risk of leakage in the affected well(s). The
changes are necessary because depending on nature of risk, other wells in a
multi-well project may be able to safely continue to accept COa.

10. Modifications to Determination of a CCS Project’'s Risk Rating for Determining its

Contribution to the LCFS Buffer Account (Appendix G)

a.

In Appendix G, staff proposes to change one number in Equation (G.1). This
change corresponds to the changes proposed in subsection B.3(d) and
increases the CCS project’s contribution to the Buffer Account by 5 percent.
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Environmental Analysis

These proposed modifications do not change implementation of the regulation in any
way that is anticipated to affect the conclusions of the environmental analysis included
in the Staff Report because the modifications consist primarily of refinements and
clarifications to the initial proposal. At this stage in this rulemaking process, CARB does
not expect that any changes in compliance responses resulting from the modifications
would result in any of the circumstances requiring recirculation of the analysis as set
forth in section 15088.5 of the CEQA Guidelines.

Additional Documents or Incorporated Document(s) Added to the Record

Staff has added to the rulemaking record and invites comments on the following
additional documents:

Documents Incorporated by Reference

1. California-modified Greenhouse Gases, Regulated Emissions, and Energy
use in Transportation version 3.0 (CA-GREET3.0) model, June 20, 2018
(available at: https://www.arb.ca.gov/fuels/Icfs/ca-greet/ca-greet.htm)

2. Oil Production Greenhouse gas Emissions Estimator Version 2.0, June 20,
2018 (available at: https://www.arb.ca.gov/fuels/Icfs/crude-oil/crude-oil.htm)

3. CA-GREET3.0 Lookup Table Pathways Technical Support Documentation,
June 20, 2018 (included in Attachment C to this Notice at:
https://www.arb.ca.gov/regact/2018/Icfs18/Icfs18.htm)

4, Tier 1 Simplified ClI Calculator Instruction Manual, June 20, 2018 (included in
Attachment C to this Notice at:
https://www.arb.ca .qov/regact/2018/Icfs18/Icfs18.htm)

5. Tier 1 Simplified ClI Calculator for Starch and Corn-Fiber Ethanol, June 20,
2018 (available at: https://www.arb.ca.gov/fuels/Icfs/ca-greet/ca-greet.htm)

6. Tier 1 Simplified Cl Calculator for Sugarcane-derived Ethanol, June 20, 2018
(available at: https://www.arb.ca.gov/fuels/Icfs/ca-greet/ca-greet.htm)

7. Tier 1 Simplified CI Calculator for Biodiesel and Renewable Diesel, June 20,
2018 (available at: https://www.arb.ca.gov/fuels/Icfs/ca-greet/ca-greet.htm)

8. Tier 1 Simplified ClI Calculator for LNG and L-CNG from North American
Natural Gas, June 20, 2018 (available at: https://www.arb.ca.gov/fuels/icfs/ca-
greet/ca-greet.htm)

9. Tier 1 Simplified Cl Calculator for Biomethane from North American Landfills,
June 20, 2018 (available at: https://www.arb.ca.gov/fuels/Icfs/ca-greet/ca-

greet.htm)
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10.

11.

12.

13.

Tier 1 Simplified Cl Calculator for Biomethane from Anaerobic Digestion of
Wastewater Sludge, June 20, 2018 (available at:
https://www.arb.ca.gov/fuels/Icfs/ca-greet/ca-greet.htm)

Tier 1 Simplified Cl Calculator for Biomethane from Anaerobic Digestion of
Dairy and Swine Manure, June 20, 2018 (available at:
hitps://www.arb.ca.gov/fuels/Icfs/ca-greet/ca-greet.htm)

Tier 1 Simplified Cl Calculator for Biomethane from Anaerobic Digestion of
Food, Green, and Other Organic Waste, June 20, 2018 (available at:
https://www.arb.ca.gov/fuels/Icfs/ca-greet/ca-greet.htm)

Carbon Capture and Sequestration Protocol under the Low Carbon Fuel
Standard, June 20, 2018 (included as Attachment B to this Notice at:
https://www.arb.ca.gov/regact/2018/Icfs18/Icfs18.htm)

Additional References and Supplemental Documents

1.

CA-GREET3.0 Supplemental Document and Tables of Changes, June 20,
2018 (included in Attachment C to this Notice at:
https://www.arb.ca.gov/regact/2018/Icfs18/Icfs18.htm)

Analyses Supporting the Addition or Revision of Energy Economy Ratio
Values for the Proposed Low Carbon Fuel Standard Amendments, June 20,
2018 (included as Attachment D to this Notice at:
https://www.arb.ca.gov/regact/2018/Icfs18/Icfs18.htm)

Final Renewable Fuel Standards for 2018, and the Biomass-Based Diesel
Volume for 2019. U.S. EPA Webpage, accessed May 18, 2018. Available at:
https.//www.epa.gov/renewable-fuel-standard-program/final-renewable-fuel-
standards-2018-and-biomass-based-diesel-volume.

Renewables Portfolio Standard Eligibility. Eighth Edition. California Energy
Commission, June 2015. Available at:
http://www.energy.ca.gov/2015publications/CEC-300-2015-001/CEC-300-
2015-001-ED8-CMF .pdf

One Petro — Document Preview, Society of Petroleum Engineers, “Fluid
Distribution Model for Structurally Complex Reservoirs in El Carito-Mulata and
Santa Barbara Fields, Venezuela”, 2007, accessed May 17, 2018. Available
at: https://www.onepetro.org/conference-paper/SPE-107948-MS.

One Petro — Document Preview, Society of Petroleum Engineers, “8500 PSI
Gas Injection Project”, 1996, accessed May 17, 2018. Available at:
https://www.onepetro.org/conference-paper/SPE-35603-MS.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

One Petro — Document Preview, Society of Petroleum Engineers, “Design of
High Angle Wells in the Santa Barbara Field, Eastern Venezuela”, 2001,
accessed May 17, 2018. Available at: hitps://www.onepetro.org/conference-
paper/SPE-69450-MS.

Staff Report: Multimedia Evaluation of Biodiesel. Multimedia Working Group,
California Environmental Protection Agency. May 2015.

A Comprehensive Analysis of Biodiesel Impacts on Exhaust Emissions, Draft
Technical Report. U.S. Environmental Protection Agency. October 2002.
CARB B5 Biodiesel Preliminary and Certification Testing. Durbin, et al. April
2013.

CARB Comprehensive B5/B10 Biodiesel Blends Heavy-Duty Engine
Dynamometer Testing. Karavalakis, Georgios et al., June 2014.

The R Project for Statistical Computing. The R Foundation Webpage,
accessed December 10, 2014. Available at: http://www.R-project.org/
Ime4: Linear Mixed-Effects Models using Eigen and S4. R package version
1.1-7, Bates, Douglas et al., July 14, 2014. Available at: http://CRAN.R-
project.org/package=Ilme4

Stock and Optimized Performance and Emissions with 5 and 20% Soy
Biodiesel Blends in a Modern Common Rail Turbo-Diesel Engine. Energy
Fuels, 24 (2), pp 928-939. Bunce, Michael et al, 2010.

Effect of B20 and Low Aromatic Diesel on Transit Bus NOx Emissions Over
Driving Cycles with a Range of Kinetic Intensity, SAE Int. J Fuels Lubr., 5(3).
Lammert, Michael et al., November 2012.

Emissions and Redox Activity of Biodiesel Blends Obtained from Different
Feedstocks from a Heavy-Duty Vehicle Equipped with DPF/SCR
Aftertreatment and a Heavy-Duty Vehicle without Control Aftertreatment,
SAE 2014-01-1400. Gysel, Nicholas et al., April 1, 2014.

Emission and Performance Implications of Biodiesel Use in an SCR-equipped
Caterpillar C6.6, SAE 2010-01-2157. McWilliam, Lyn and Anton
Zimmermann, October 25, 2010.

Effect of Biodiesel on NOx Reduction Performance of Urea-SCR system, SAE
2010-01-2278. Mizushima, Norifumi et al.,, October 25, 2010.

On-Road and In-Laboratory Testing to Demonstrate Effects of ULSD, B20,
and B99 on a Retrofit Urea-SCR Aftertreatment System, SAE 2009-01-2733.
Walkowicz, Kevin et al., November 2-4, 2009.

Performance and Emissions of Diesel and Alternative Diesel Fuels in Modern
Light-Duty Vehicles, SAE 2011-24-0198. Nikanjam, Manuch, et al.,
September 11, 2011.
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Regulated Emissions from Biodiesel Fuels from On/Off road Applications,
Atmospheric Environment, Volume 41, p. 5647-5658. Durbin, Thomas et al.,
2007.

Transient Emissions Comparisons of Alternative Compression Ignition Fuels.
SAE 1999-01-1117. Clark, Nigel et al., 1999.

CARB B20 Biodiesel Preliminary and Certification Testing. Durbin, Thomas
et al., July 2013.

Effects of Methyl Ester Biodiesel Blends on NOx Emissions. SAE 2008-01-
0078. Eckerle, Wayne et al., 2008.

Fuel Additive and Blending Approaches to Reducing NOx Emissions from
Biodiesel. SAE 2002-01-1658. McCormick, Robert et al., 2002.

Regulated Emissions from Biodiesel Tested in Heavy-Duty Engines Meeting
2004 Emission Standards. SAE 2005-01-2200. McCormick, Robert et al.,
2005.

Performance and Emissions of Diesel and Alternative Diesel Fuels in a
Heavy-duty Industry-Standard Older Engine. SAE 2010-01-2281. Nikanjam,
Manuch et al., October 25, 2010.

Evaluation of the NOx Emissions from Heavy Duty Diesel Engines with the
Addition of Cetane Improvers. Proc. IMechE Vol. 223 Part D: J. Automobile
Engineering: 1049-1060. Nuszkowski, J et al., 2009.

Neat Fuel Influence on Biodiesel Blend Emissions. Int. J. Engine Res. Vol.
11: 61-77. Thompson, G.J., and J. Nuszkowski, 2010.

Starcrest Consulting Group, LLC. July 2017. Port of Long Beach Air
Emissions Inventory - 2016. July 2017. Available at:
http://www.polb.com/civica/filebank/blobdload.asp?BloblD=14109

Deriving fuel-based emission factor thresholds to interpret heavy-duty vehicle
roadside plume measurements. Quiros, David C et al. California Air
Resources Board. April 13, 2018. Available at:
https://www.tandfonline.com/doi/abs/10.1080/10962247.2018.1460637
Cargo Handling Equipment Inventory, Appendix B: Emissions Inventory
Methodology. California Air Resources Board, August 3, 2011. Available at:
https.//www.arb.ca.gov/regact/2011/cargo11/cargoappb.pdf

Thermal Efficiency for Diesel Cycle. Nuclear Power for Everybody, accessed
June 18, 2018. Available at: https://www.nuclear-power.net/nuclear-
engineering/thermodynamics/thermodynamic-cycles/diesel-cycle-diesel-
engine/thermal-efficiency-for-diesel-cycle/

Carl Moyer Program Status Reports. California Air Resources Board, 2018.
CARB Webpage, accessed May 29, 2018. Available at:
https://www.arb.ca.gov/msprog/moyer/status/status.htm
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35.  Federal Register, Volume 80, No 111. June 10, 2015. 40 CFR Part 80.
Renewable Fuel Standard Program: Standards for 2014, 2015, and 2016 and
Biomass-Based Diesel Volume for 2017; Proposed Rule.

36. Estimating Carbon Intensity Values for the Crude Lookup Table, June 20,
2018 (included as Attachment E to this Notice at:
https://www.arb.ca.gov/regact/2018/Icfs18/Icfs18.htm)

37.  Oil Production Greenhouse Gas Emissions Estimator (OPGEE) Model
Version 2.0, User Guide and Technical Documentation. El-Houjeiri, H.M.,
Masnadi, M.S., Vafi, K., Duffy, J., and A.R. Brandt, June 20, 2018.

38. MCON Inputs Spreadsheet for Crude Lookup Table, Spreadsheet titled
“Lookup_Table_ MCON_Inputs_ OPGEE_v2.0_(June_20_2018).xIsx.”

39. MCON Inputs Spreadsheet for 2010 Baseline Crudes, Spreadsheet titled
“2010_Baseline_MCON_Inputs_ OPGEE_v2.0_(June_20 2018).xisx.”

40. Public Workshop Materials, June 20, 2018 (included as Attachment F to this
Notice at: https://www.arb.ca.gov/regact/2018/Icfs18/Icfs18.htm)

These documents are available for inspection by contacting Bradley Bechtold,
Regulations Coordinator, at (916) 322-6533.

Agency Contacts

Inquiries concerning the substance of the proposed regulation may be directed to the
agency representative Sam Wade, Branch Chief, Transportation Fuels Branch,
Industrial Strategies Division, at (916) 322-8263, or Anthy Alexiades, Air Resources
Engineer, Alternative Fuels Section, at (916) 324-0368.

Public Comments

Written comments will only be accepted on the modifications identified in this Notice.
Comments may be submitted by postal mail or by electronic submittal no later than
5:00 p.m. on the due date to the following:

Postal mail: Clerk of the Board, Air Resources Board
1001 | Street, Sacramento, California 95814

Electronic submittal: http://www.arb.ca.gov/lispub/comm/bclist.php

Please note that under the California Public Records Act (Gov. Code § 6250 et seq.),
your written and verbal comments, attachments, and associated contact information
(e.g., your address, phone, email, etc.) become part of the public record and can be
released to the public upon request.
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In order to be considered by the Executive Officer, comments must be directed to CARB
in one of the two forms described above and received by CARB by 5:00 p.m., on the
deadline date for public comment listed at the beginning of this notice. Only comments
relating to the modifications to the text of the regulations in attachments to this notice
shall be considered by the Executive Officer.

If you need this document in an alternate format or another language, please contact
the Clerk of the Board at (916) 322-5594 or by facsimile at (916) 322-3928 no later than
five (5) business days from the release date of this notice. TTY/TDD/Speech to Speech
users may dial 711 for the California Relay Service.

Si necesita este documento en un formato alterno u otro idioma, por favor llame a la
oficina del Secretario del Consejo de Recursos Atmosféricos al (916) 322-5594 o envie
un fax al (916) 322-3928 no menos de cinco (5) dias laborales a partir de la fecha del
lanzamiento de este aviso. Para el Servicio Telefénico de California para Personas con
Problemas Auditivos, 6 de teléfonos TDD pueden marcar al 711.

CALIFORNIA AIR RESOURCES BOARD
,/”f’f(f.“ /]

—al gl |
Richard W. Corey S
. Executive Officer
c, 2018
Date:»ffpf-l 2%

Attachments

The energy challenge facing California is real. Every Californian needs to take immediate action to
reduce energy consumption. For a list of simple ways you can reduce demand and cut your energy
costs, see CARB’s website at www. CARB.ca.qov.
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