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Data Response Set 2, A9 Through A20

Introduction

Attached are Sutter CCUS LLC’s! (Applicant) responses to the California Energy Commission (CEC) Staff’s
Data Requests Set 2, A9 through A20 regarding the Petition for Post- Certification Modification: Sutter
Decarbonization Project filed for the Sutter Energy Center (97-AFC-02)

The responses are grouped by individual discipline or topic area. Within each discipline area, the responses
are presented in the same order as presented in CEC Staff's Data Requests Set 2, A9 through A20 and are

keyed to the Data Request numbers.

! An indirect, wholly owned subsidiary of Calpine Corporation (Calpine).



1. Biological Resources (DR A9-A20)

Background: Project Area

Staff has reviewed the Petition for Modification (Petition) (TN250246), including Appendix B Biological
Resources (May 2023), and the Biological Resources Technical Memorandum Special-Status Species
Habitat Assessment (BRTM) from November 2023 (TN257582), for the Sutter Decarbonization Project.
There are differences between the project Biological Study Area (BSA) in the Petition and the BRTM.
Specifically, the BRTM shows a Horizontal Directional Drilling (HDD) String (Figure 2, Map 1 of 6) and nine
well pad locations (Figure 2, Map 5 of 6). The Petition states there would be three Qass VI injection wells
located on three well pads.

The BRTM states the carbon capture facility would be located at the site of the decommissioned Greenleaf
1 Cogeneration facility adjacent to the existing Sutter Energy Center. The location of the carbon capture
facility is not provided on any of the figures in the BRTM or the Petition. Similarly, the location of the
turbine performance improvements is not provided.

The BRTM discusses directionally drilling the pipeline under the Sutter Bypass to avoid disturbance to
habitats for various special-status species. Figure 2 Maps 1-6 of the BRTM list pipeline and construction
elementsin the legend, including “Trenchless Pjpeline Construction Area” and “Pjpeline.” The Petition
statesthat the pipeline is expected to be underground for the majority of the pipeline route until it reaches
the injection well location but does not provide details on the pipeline installation methods or staging
areas.

Data Requests:

A9. Please explain the discrepancies in the project area between the Petition and the BRTM and provide
additional information on the Project. Specifically, please provide the location of the carbon capture
facility, the turbine improvements, and any staging or temporary laydown. Also, please provide
additional background on the location of the HDD String and the location of the Qass VI injection
wells, including how many and type of wells are proposed for the project. Please provide clarification
on the “Trenchless Pjpeline Construction Area” shown in Fgure 2 Maps 1-6 of the BRTM and whether
this corresponds to areas where the pipeline will be directionally drilled underground. Lastly, please
provide pipeline installation details for areas labeled as "Pipeline” in Figure 2 Maps 1-6 of the BRTM.

Response: The carbon capture facility will be located within the fence line of the decommissioned
Greenleaf 1 Cogeneration facility. The perimeter fence line is outlined in the Biological Resources
Technical Memorandum Special-Status Species Habitat Assessment (BRTM)from November 2023
(TN257582). The steam turbine improvements will take place within the existing Sutter Energy Center
steam turbine. Laydown for the facility will be on the property directly to the north of the Sutter Energy
Center on land controlled by the Project Owner.

Locations of the three proposed injection wells and associated monitoring wells are included in the Class
VI application submitted to EPA Region IXin 2023. Final locations of the injection wells and the final
number and location of monitoring wells will be determined using core data obtained from the
stratigraphic well to be drilled in Q2 of 2025. The stratigraphic test well will provide core data that will be
used to validate the locations for placement of injection wells.

The reference to “Trenchless Pipeline Construction Area” shown in Figure 2 Maps 1-6 of the BRTMfrom
November 2023 (TN257582) correspondsto areas where the pipeline will be directionally drilled
underground. Pipeline installation activities for areas labeled as “Pipeline” in Figure 2 Maps 1-6 of the
BRTMfrom November 2023 (TN257582) will be determined by the construction contractor but are



expected to be typical for open trench pipeline installation. Pipeline installation activities may include site
preparation, pipe stringing, excavation or trenching, placement of the pipeline components, backfilling,
testing, and site restoration.

Background: Biological Resources Technical Memorandum

In the BRTM, it states that appropriate avoidance and minimization measures for special-status fish and
wildlife species will be developed through Endangered Species Act (ESA) consultation with the National
Marine Fisheries Service (NMFS) and U.S. Fish and Wildlife Service (USFWS) in coordination with state
permitting agencies, as appropriate. Many species discussed in the BRTM are either state listed or
California Department of Fish and Wildlife (CDFW) Species of Special Concern. As such, appropriate
avoidance and minimization measures will need to be included in the Staff Assessment as required by the
Galifornia Environmental Quality Act (CEQA). In coordination with the resource agencies, staff may
recommend additional conservation measures be incorporated in the staff assessment.

Appendix B Biological Resources of the Petition stated that an aquatic resources jurisdictional delineation
was not performed but would be completed to determine the extent of wetlands that are potentially
Jurisdictional. The BRTR did not discuss the status of the jurisdictional delineation, the location of aquatic
features, or potential impactsto aquatic features.

Appendix B Biological Resources of the Petition stated that the COFW VegGAMP program for the Great
Valley Ecoregion was reviewed to determine potential habitat occurrence within the BSA, and during the
reconnaissance field survey, the data was further refined to better characterize habitat on-site. However,
the BRTR did not discuss whether there were any vegetation and land use changes or refinements identified
auring the subsequent biological survey. Although general species habitat was identified on Figure 2 of the
BRTR, vegetation types and land cover identified were not shown on the figures provided in Appendix B of
the Petition or the BRTM.

The project is located within the historic and current range for Grotch’s bumble bee (Bombus crotchip),
which is currently a candidate species for listing under CESA. Under CESA, a candidate species for which
notice has been given under Fish and Game Code, section 2074.4 is afforded the same protections as a
threatened or endangered species (Fish & G. Code, § 2085), including the prohibition on take without
appropriate authorization. Grotch’s bumble bee was listed in Table 3-1 of the Petition but was not
discussed in the BRTR. The Petition does not assessimpactsto Grotch’s bumble bee or request take
coverage for this species. The closest Bumble Bee Watch observation is over 15 milesto the east and a
2007 ONDDB record occurs approximately 9 miles to the west. Grotch’'s bumble bee is a relatively new
candidate for state listing and there is limited historical data. This does not preclude the potential for
Qotch’s bumble bee to occur in the area. Natural areas of the project layout may provide floral resources
that could support Grotch’s bumble bee. Project-related impacts to Grotch’s bumble bee may require
incidental take coverage or implementation of avoidance measures.

Data Requests:

A10. Please clarify whether coordination or consultation with state and federal agencies has been
conducted, and whether any recommended avoidance and minimization measures were provided for
federal, or state listed, special-status species.

Response: Preliminary discussions with the USFWS, CDFW and NMFS took place in 2023. Summaries of
these discussions were provided to the CPM on September 9,2023, and are included in this response as
Attachment A. At this time, resource agencies have not provided any recommended avoidance and
minimization measures. The Project Owner anticipates that ESAsection 7 consultations with USFWS will be
initiated by the DOE once the third party NEPA contractor has been selected.



All. Please provide recommended avoidance and minimization measures for federal or state listed, or
special-status species that are discussed in the biological reports.

Response: A biological assessment is currently being prepared. Avoidance and minimization measures for
biological resources will be developed in parallel with the biological assessment.

Al12.  Pleaseprovide an aquatic resources jurisdictional delineation report for the project, including
potential impacts from the project, the jurisdiction of aquatic features identified, restoration
implementation for areas temporarily impacted, and mitigation approach for areas permanently
impacted.

Response: An aquatic resources delineation was conducted for the Project by Jacobsin 2023-2024. The
final Aquatic Resources Delineation Report isincluded as Appendix C. If any aquatic resources are
temporarily impacted, they will be restored to pre-disturbance condition. No permanent impactsto
aquatic resources are anticipated and therefore no mitigation is proposed. In the unlikely circumstance
that permanent impacts cannot be avoided, mitigation would be provided through purchase of credits
from the National Fish and Wildlife Foundation's Sacramento District California In-Lieu Fee Program..

Al3.  Please discuss vegetation and land use cover identified during the September 2023 focused
surveys, and if the focused surveys resulted in any changes or refinements to the vegetation types
described in the Petition. In addition, please provide a map showing the location of the vegetation
types identified in the BSA during the desktop review and subsequent surveys.

Response: Vegetation and land cover types in the Project footprint and surrounding area are consistent
with descriptions provided previously to CEC. The September 2023 focused assessments did not identify
any new vegetation communities/ habitat types within the Biological Study Area (BSA). Attachment C
provides a map of the vegetation and land cover typesin the BSA. The BSA isdominated by agriculture
and other modified vegetation and land cover types. Approximately 50% of the land cover in the BSA is
rice fields. Other major land cover types in the BSA include non-native grasslands, ruderal and sparsely
vegetated areas, riparian habitat, Himalayan blackberry scrub blackberry thickets, and agricultural ditches
(Attachment C).

Al4. Pleaseprovide a habitat assessment evaluating the likelihood of bumble bees occurring within and
adjacent to the project area. More information on the appropriate Grotch’s bumble bee habitat
assessment and survey protocol can be found in the Survey Considerations for California Endangered
Species Act (CESA) Candidate Bumble Bee Species document located on the COFW website at
httpsy//wildlife.ca.gov/ Conservation/ CESA. If the habitat assessment determines potential habitat is
present, include a detailed impacts analysis for Grotch’s bumble bee and recent results of a protocol-
level survey. If this additional information for Crotch’s bumble bee indicates that the project or
activities proposed as part of the Petition may cause take of Grotch’s bumble bee, staff recommends
that the applicant revise the petition to request take coverage for this species. This additional request
for take coverage must include all information that would be required in an Incidental Take Permit
(1TP) application for CESA-Iisted or candidate species, including an impacts analysis and proposed
mitigation measures (Cal. Code of Regs, tit.14, § 783.2).

Response: A habitat assessment for Crotch’s bumble bee is provided in Attachment D. While Crotch’s
bumble bee was historically widespread in the Central Valley, modifications to the landscape, particularly
agriculture, have extirpated this species from much of its historic range in California. Overall, the Project
footprint and surrounding area offer marginal nesting and foraging opportunities for Crotch’s bumble bee,
and the presence of dispersal barriers between occurrences of this species and the Project footprint make
it highly unlikely individual bees would occupy the Project footprint. Therefore, this speciesis unlikely to
be present within the Project footprint during construction.



Background: Carbon Dioxide Transport and Storage

It is not clear how the carbon dioxide (CO2) would be transported between the termination of the CO2
Transport Pipeline Route and the location of the Aass VI Injection Wells. In the BRTM, the closest distance
between the termination of the pipeline and the nearest well pad is approximately 0.5 miles, and the
farthest distance is approximately 2.5 miles.

Inadvertent drilling fluid release (i.e, a “frac-out”) is discussed in the Petition and the BRTM as having the
potential to damage individual plants and impact listed fish species. A frac-out could also potentially
impact aquatic habitat and other species that utilize aquatic habitat. The project owner states the project
does not intend to alter the bed, bank, or channel of existing aquatic features and would directionally drill
the pipeline under potential habitat, which makes the potential for a frac-out to harm special status
species unlikely. Though unlikely, the potential still exists for a frac-out to impact aquatic habitat.

The Petition states that the pipeline would be equipped with state-of-the-art fiber optic monitoring and
automatic shutoff systems to ensure safe operations. Extensive details are provided on the monitoring for
the Qass VI Injection Wells, but only minimal information is provided for the 15.7-mile COZ2 pipeline. There
isa concern regarding the potential for pipeline failures and ruptures that could result in CO2 leakage and
poisoning. Excessive CO2, which displaces oxygen in the air, can be highly toxic to humans and wildlife. CEC
staff acknowledges that Public Resources Code, section 71465 prohibits pipelines from being utilized to
transport carbon dioxide to or from a carbon dioxide capture, removal, or sequestration projects until the
federal Pjpeline and Hazardous Materials Safety Administration has concluded the rulemaking (RIN2137-
AF60) regarding minimum federal safety standards for transportation of carbon dijoxide by pipeline (Parts
190 to 199, inclusive, of Title 49 of the Code of Federal Regulations).

The project owner is required to demonstrate that the pipeline meets those standards. Qurrently, the
Pipeline and Hazardous Materials Safety Administration has not initiated the proposed rulemaking (RIN
2137-AF60) regarding minimum federal safety standards. However addjtional information is needed for
CEC staff to evaluate how CO2 will be transported in pipelines.

The Petition states the pipeline would be operated at temperatures ranging from 60 to 120 degrees
Fahrenheit at a depth of less than eight feet. It is unclear whether the pipeline would be insulated to reduce
the exposure of the surrounding soil to high temperatures or whether the high temperatures would have an
impact on surface resources.

The Petition states the geological storage complex for the SECproject islocated approximately 10 miles
southwest within an approximately 42 square-mile area and is currently used for saltwater disposal. The
description does not elaborate on the storage capacity of this area or the expected lifespan of the injection
wells and pipeline.

Data Requests:

Al5. Al5. Please provide details on how CO2 would be transported from the pipeline termination to the
proposed well pads.

Response: The CO2 will be pressurized at the carbon capture facility. The CO2 will be transported via the
pipeline and injected to the wellheads at 2200 psi.

Al6. Pleaseprovide details on the boring methodology for the pipeline. For instance, would a tracking
wire be used? Would a vacuum truck be on-site during HDD operations? Would the bore be sleeved?
How would searches for inadvertent release be conducted? Would a jack and bore be used or other
method, and what are the noise or vibration impacts on sensitive biological resources? What is the
duration of boring activities (i.e., 24 hours a day)?If boring is anticipated at night, what would the
impacts of night-lighting be on sensitive biological resources?



Response: The bore will be completed using Horizontal Direction Drill methods. This method consists of
placing an HDD machine at the entry location and boring under the crossing area from the surface. A
wired tracking system will be used for guiding the bore, which will consist of placing tracking wires along
the bore path to allow for accurate tracking.

After placement of the bore machine and tracking system, the bore machine will push a drilling head with
bore pipe to complete a pilot hole to establish the trajectory. Drill fluid consisting of bentonite mud and
water will be added during the pilot hole to provide hole stabilization and lubrication during the boring
process. After completion of the pilot hole iscomplete, a follow-up ream/ swab pass will be completed to
open and condition the hole to the proper size for the proposed carrier pipe.

The bore is not proposed to be sleeved since it is expected that soil conditions will not require it. A jack
and bore is not proposed for any crossings since an HDD is considered less impactful and more efficient in
these conditions. The noise level for the HDD equipment is considered typical of nhon-impact construction
equipment. Other noise generating equipment includes the use of diesel engines and hydraulic
components. Typically, vibrations on an HDD are the results of the bore pipe encountering hard soil
conditions or obstructions. Given the alluvial nature of the soil in this area and lack of development, hard
soil and obstructions are not expected to be encountered. The impact from noise and vibration to sensitive
biological resources is expected to be minimal.

The duration of HDD operations will depend on the pipeline contractor’s assessment of the soil conditions
and difficulty of the drill. For all but the Sutter Bypass crossing, 24-hour operation or boring at night is
highly unlikely. For the longer Sutter Bypass HDD, 24-hour operation or boring at night will depend on the
contractor’s assessment of the actual soil conditions and the stage of construction. For example, it is likely
that during short but critical phases of the project, the contractor will go to 24-hour operations until the
work is complete. There are no residences or sensitive receptorsin the Sutter Bypass or the immediate
area where this work would occur.

Avoidance and minimization measures addressing adverse effects of night-lighting on sensitive resources
will be developed should night operation or construction be required.

Al7.  Pleaseprovide a Frac-Out Contingency Plan that establishes operating procedures and
responsibilities for prevention, containment, clean-up, and disposal of drilling fluid if a frac-out were to
occur, including specific measures if a frac-out were to occur in aquatic or another sensitive habitat.

Response: Aconceptual horizontal directional drilling (HDD) inadvertent release protection and
contingency plan for a sensitive water crossing is provided as Attachment E Afinal plan will be provided
by the pipeline contractor after selection and following detailed design.

Al8. Please provide detalls on the steps that would be taken to monitor and avoid a rupture along the
CO2 pipeline during operations. Please also provide a contingency plan if a rupture is detected along
the pipeline or within the dass VI Injection Wells.

Response: Apreliminary Emergency Response Plan was created during an initial Front End Engineering
Design. A project specific, final ERP will be developed and include rupture scenarios. The basic steps that
will be taken to monitor and avoid rupture during operations include the following:

1. Development of required operating and contingency plans.

2. Properand continuous training of operations and maintenance personnel on the operation, and
maintenance of the CO2 pipeline with emphasis on the special considerations for transporting CO2.

3. Installation and maintenance of pipeline control and safety equipment such as control valves,
isolation/shutoff valves, pressure relief valves, and pressure/temperature monitoring instrumentation
to ensure that the pipeline operates within the design parameters of the pipeline during all phases of
operation including start-up and other abnormal conditions.



4. A SCADA system will monitor operating conditions during normal and abnormal operation allowing
Calpine operatorsto safely monitor and operate the pipeline. Instrumentation will be installed to
monitor pipeline pressure, temperature, valve positions, and other critical parameters.

5. Aleak detection system will be installed to monitor for leaks and ruptures and be connected to an
automatic shut off system in the event aleak is detected.

6. External CO2 monitoring devices along sensitive areas of the pipeline will be installed in compliance
with newly developed regulations.

7. To protect against mechanical strike from agricultural equipment, the pipeline will be installed with
additional cover than required by regulation

8. The pipeline will be installed with warning tape over the pipeline as an additional warning when
excavating near the pipeline.

9. The pipeline will be installed via Horizontal Directional Drill with extra depth under irrigation canals
and the Sutter Bypass levees to allow for maintenance of these areas without the risk of damaging the
pipeline.

10. Operations personnel will conduct visual inspection along the pipeline route to identify any
unauthorized excavation or activities near pipeline facilities and to monitor for any geophysical
impacts.

11. The pipeline will be installed with external coating and cathodic protection to provide long term
protection from external corrosion.

12. Operations personnel will complete regular internal inspections with smart pigs to assess internal
and external corrosion and shall complete cathodic protection surveysto monitor the integrity of the
coating system.

Al19. Pleaseprovide details regarding the 60 to 120-degree temperatures of the pipeline during
operations, if there are any potential impacts to the surrounding soils or surface resources, and if there
are any design measures to monitor, insulate, or alleviate those temperatures.

Response: The 60-degree temperature represents a winter operating condition and the 120-degree
temperature represents a summer operating condition. There are expected to be no impactsto the
surrounding soil or surface resources at these operating temperatures. Many existing liquid and gas
pipelines operate within these ranges and because they are buried, the ground provides sufficient
insulation so that there is no impact to surrounding resources or need for insulation. There will be
temperature monitoring equipment at the metering facilitiesto properly operate and monitor the pipeline
and for the operation of the leak detection system.

A20. Please provide details on the storage capacity of the geological storage complex and the expected
lifespan of the pipeline and injection wells. For cumulative impacts, please provide information on
other storage.

Response:

The geological storage area will be capable of storing at least 30 years of injection capacity in the Starkey
Clean Sands. The initial design and modeling were conducted for atotal of 16.28 metric tonsfor the initial
12 yearsinjected into 3 Class VI injection wells. The geological storage location will be dedicated to the
Sutter Decarbonization Project with no other planned injection sources. After the analytical data for the
stratigraphic test well is available a final design of the well locations will be submitted to EPA Region IX for
final action on the Class VI permit.

Properly designed pipelines are protected from both internal and external corrosion and can have an
indefinite lifespan. For dense phase CO2, the biggest contributor to corrosion isthe presence of free water
in the fluid stream. The water content of the proposed fluid stream will be very low and typically soluble
within the CO2 stream and continuously monitored, therefore internal corrosion is not expected to be a
factor. The pipeline will be protected from external corrosion via the external coating and cathodic
protection system. The coating system that will be applied is highly inert to the surrounding soil and would



typically have negligible levels of degradation while the cathodic protection will ensure that there is
minimal wall loss over time. Finally, regular internal inspections via smart pigs will confirm both internal
and external corrosion rates over time
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