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List of Acronyms/Abbreviations 

2D 2-Dimensional 
3D 3-Dimensional 
AoI Area of Interest 
AoR Area of Review 
bbl/d Barrels per day 
BHP Bottom Hole Pressure 
CCS Carbon capture and storage 
CO2  Carbon dioxide 
CMG Computer Modelling Group  
DH Hydraulic Diameter 
DRM Dynamic Reservoir Model 
EoS Equation of State 
EPA Environmental Protection Agency 
fD Darcy’s Friction Factor 
ft feet 
g Acceleration due to Gravity 
GEM General Equation of State 
KB Kelly Bushing 
kr,CO2 CO2 Relative Permeability 
kh Permeability-Thickness Product 
kh Absolute Horizontal Permeability 
kv Absolute Vertical Permeability  
kr,w Water Relative Permeability 
mg/L milligrams per liter 
MIP Mercury Intrusion Porosimetry 
MIT Mechanical Integrity Testing 
MMt  Millions of Metric tons 
MMtpa Millions of Metric tons per annum 
∆P Pressure Drop 
∆PTH Threshold Pressure  
PISC Post-Injection Site Care 
Pgrid Grid Block Pressure 
pH Potential Hydrogen 
ppm Parts per Million 
psi Pounds per square inch 
psia Pounds per square inch, absolute 
ρ Fluid Density 
ρi Injection Zone Fluid Density 
ρu Underground Source for Drinking Water Fluid Density 
RCA Routine Core Analysis 
Re Reynolds Number 
SCA Specialized Core Analysis 
SEM Static Earth Model 
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Sgrmax Maximum Residual Gas Saturation 
SS Subsea 
Swconn Connate Water Saturation 
Swirr Irreducible Water Saturation 
Tgrid Grid Block Temperature 
TVD True Vertical Depth 
UIC Underground Injection Control 
USDW Underground Source of Drinking Water 
U.S. DOE United States Department of Energy 
U.S. EPA United States Environmental Protection Agency 
v Fluid Velocity 
zi Injection Zone Top Depth 
zu Underground Source for Drinking Water Bottom Depth 

 
  



















































Proposed Injection Wells TCCSP_INJ-1 and TCCSP_INJ-2 
Class VI Permit Application Narrative for Tulare County Carbon Storage Project 
 

Revision 0, September 2024  Page 32 of 85 
 

 

F   
 

 



Proposed Injection Wells TCCSP_INJ-1 and TCCSP_INJ-2 
Class VI Permit Application Narrative for Tulare County Carbon Storage Project 
 

Revision 0, September 2024  Page 33 of 85 
 

 
 

 



Proposed Injection Wells TCCSP_INJ-1 and TCCSP_INJ-2 
Class VI Permit Application Narrative for Tulare County Carbon Storage Project 
 

Revision 0, September 2024  Page 34 of 85 
 









Proposed Injection Wells TCCSP_INJ-1 and TCCSP_INJ-2 
Class VI Permit Application Narrative for Tulare County Carbon Storage Project 
 

Revision 0, September 2024  Page 38 of 85 
 

 
 

 

 
 

  
 





Proposed Injection Wells TCCSP_INJ-1 and TCCSP_INJ-2 
Class VI Permit Application Narrative for Tulare County Carbon Storage Project 
 

Revision 0, September 2024  Page 40 of 85 
 

  

  
 

 

 



Proposed Injection Wells TCCSP_INJ-1 and TCCSP_INJ-2 
Class VI Permit Application Narrative for Tulare County Carbon Storage Project 
 

Revision 0, September 2024  Page 41 of 85 
 

    































Proposed Injection Wells TCCSP_INJ-1 and TCCSP_INJ-2 
Class VI Permit Application Narrative for Tulare County Carbon Storage Project 
 

Revision 0, September 2024  Page 56 of 85 
 

  
 

 

 



















Proposed Injection Wells TCCSP_INJ-1 and TCCSP_INJ-2 
Class VI Permit Application Narrative for Tulare County Carbon Storage Project 

Revision 0, September 2024  Page 65 of 85 
 

 



Proposed Injection Wells TCCSP_INJ-1 and TCCSP_INJ-2 
Class VI Permit Application Narrative for Tulare County Carbon Storage Project 
 

Revision 0, September 2024  Page 66 of 85 
 

 
  

































Proposed Injection Wells TCCSP_INJ-1 and TCCSP_INJ-2 
Class VI Permit Application Narrative for Tulare County Carbon Storage Project 
 

Revision 0, September 2024  Page 82 of 85 
 

1.16 References 

[1] Bartow, J.A. 1991. “The Cenozoic Evolution of the San Joaquin Valley, California,” U.S. 
Geological Survey Professional Paper 1501, p. 1–40. 

[2] Scheirer, A.H. and Magoon, L.B., 2007, “Age, Distribution, and Stratigraphic Relationship of 
Rock Units in the San Joaquin Basin Province, California,” Chapter 5: Petroleum Systems 
and Geologic Assessment of Oil and Gas in the San Joaquin Basin Province, California, p. 
1-107. 

[3] Johnson, C.L. Graham, S.A. 2007. “Middle Tertiary Stratigraphic Sequences of the San 
Joaquin Basin, California,” USGS Chapter 6: Petroleum Systems and Geologic 
Assessment of Oil and Gas in the San Joaquin Basin Province, California.  

[4] Hewlett, J. S., Phillips, S., and Bazeley, W. J. M. 2014, Middle Tertiary Sequence Stratigraphy, 
Southern San Joaquin Basin, California, Pacific Section American Association of 
Petroleum Geologists, https://doi.org/10.32375/2014-MP51 

[5] Magoon, L.B., Lillis, P.G. and Peters, K.E. 2009. “Petroleum Systems Used to Determine the 
Assessment Units in the San Joaquin Basin Province, California,” Petroleum Systems and 
Geologic Assessment of Oil and Gas in the San Joaquin Basin Prince, California, Chapter 
8, p. 1-64. 

[6] Tye, R.S., Hewlett, J.S., Thompson, P.R. and Goodman, D.K. 1993. “Integrated stratigraphic 
and depositional-facies analysis of parasequences in a transgressive systems tract, San 
Joaquin Basin, California,”: AAPG Memoir 58, Siliciclastic sequence stratigraphy: recent 
developments and applications, Chapter 5, p. 99-133. 

[7] Graham, S. and Johnson, C.L. 2004. “Stratigraphic Megasequences of the San Joaquin Basin: 
Origins, Characteristics, and Petroleum Occurrence,” American Association of Petroleum 
Geologists Abstract.  

[8] Bloch, R.B., 1991, “Studies of the Stratigraphy and Structure of the San Joaquin Basin, 
California,” A Dissertation Submitted to the Dept. of Applied Earth Sciences and the 
Committee on Graduate Studies, Standford University, v. 1.  

[9] Loken, K.P. 1959. “Gill Ranch gas field, in Summary of operations, California oil fields: San 
Francisco, Calif., Annual Report of the State Oil and Gas Supervisor,” v. 45, no. 1, p. 27–
32 [also available in California Division of Oil and Gas, Summary of Operations, 1915-
1999: California Division of Conservation, Division of Oil, Gas, and Geothermal 
Resources, Publication No. CD-3, and at 
ftp://ftp.consrv.ca.gov/pub/oil/Summary_of_Operations/1959/]. 

[10] Bartow, J.A., McDougall, K., 1984, “Tertiary Stratigraphy of the Southeastern San Joaquin 
Valley, California”, Geological Survey Bulletin 1529-J, p-J1–J38.  

[11] Addicott, W.O. 1970. “Miocene gastropods and biostratigraphy of the Kern River area, 
California,”: U.S. Geological Survey Professional Paper 642, p. 174. 



Proposed Injection Wells TCCSP_INJ-1 and TCCSP_INJ-2 
Class VI Permit Application Narrative for Tulare County Carbon Storage Project 
 

Revision 0, September 2024  Page 83 of 85 
 

[12] California Division of Oil, Gas, and Geothermal Resources. 1998. “California Oil & Gas 
Fields Volume 1 – Central California,” v. 1, p. 1 – 499.  

[13] California Geological Survey, Fault Traces from California Department of Conservation, 
http://maps.conservation.ca.gov/cgs/informationwarehouse/. Accessed 15 July, 2024. 

[14] Timur, A., 1968. An Investigation of Permeability, Porosity, and Residual Water Saturation 
relationships[C]//SPWLA 9th Annual Logging Symposium. Society of Petrophysicists and 
Well-Log Analysts. 

[15] Bent, J.V. 1985. “Petrographic Reconnaissance of Upper Oligocene-Middle Miocene 
Sandstones of the San Joaquin Basin, California,”: Master’s Thesis, Standford University, 
California.  

[16] Pettijohn F.J., Potter P.E. and Siever R., 1987, Sand and sandstones, 2nd edition Springer-
Verlag, New York. 

[17] Unruh, S. 2016. “Diagenesis and Reservoir Quality of the Oligocene Vedder Sandstones, of 
the Rio Bravo Oil Field, Kern County, California,” Msc Thesis, Dept. Geological Sciences, 
California State University, Bakersfield. 

[18] Chevron, U.S.A., Inc., 2023, Chevron Kern River Eastridge CCS Project Underground 
Injection Control (UIC) Permit Application Class VI Pre-Construction Permit Application 
Nos. R9UIC-CA6-FY24-1.1-1.4 

[19] Eaton, B.A. 1969. “Fracture Gradient Prediction and Its Application in Oilfield Operations,” 
Journal of Petroleum Technology, October, 1969, v. 246, p. 1353-1360 

[20] United States Geological Survey National Seismic Hazard Map, 2023, 
www.usgs.gov/media/images/hazard-map-2023-50-state-update-national-seismic-hazard-
model-project 

[21] United States Geological Survey Earthquake Hazards Program, accessed 2024, 
https://earthquake.usgs.gov/earthquakes/search/ 

[22] Luhdorff, Scalmanini. 2017, “Geologic and Stratigraphic Evaluation Pixley Groundwater 
Banking Project, Tulare County, California,” Luhdorff & Scalmanini, Consulting 
Engineers, Woodland, CA. January 18, 2017.  

[23] Kang, M., Perrone, D., Wang, Z., Jasechko, and Rohde, M.M. 2020. “Base of fresh water, 
groundwater salinity, and well distribution across California,” PNAS, 32302-32307, v. 
117, n. 51.  

[24] United States Environmental Protection Agency (EPA), 1988, Survey of Methods to 
Determine Total Dissolved Solids Concentrations, Underground Injection Control 
Program, Washington D.C., EPA LOE Contract NO.68-03-3416, 87p. 



Proposed Injection Wells TCCSP_INJ-1 and TCCSP_INJ-2 
Class VI Permit Application Narrative for Tulare County Carbon Storage Project 
 

Revision 0, September 2024  Page 84 of 85 
 

[25] Bateman, R.M., 2012, Openhole Log Analysis and Formation Evaluation, second edition, 
Society of Petroleum Engineers, 688p. 

[26] California Department of Water Resources “SGMA Data Viewer” 2024. 
https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer#gwlevels. 

[27] Madalyn S. Blondes, Katherine J. Knierim, Mary R. Croke, Philip A. Freeman, Colin Doolan, 
and Amanda S. Herzberg, Jenna L. Shelton, 2023, U.S. Geological Survey National 
Produced Waters Geochemical Database (version 3.0, November 2023): U.S. Geological 
Survey, https://doi.org/10.5066/P9DSRCZJ. 

[28] Rochelle, C., Czernichowski-Lauriol, I., and Milodowski, A., 2004, The impact of chemical 
reactions on CO2 storage in geological formations: A brief review. Geological Society, 
London, Special Publications. 233. 87-106. 10.1144/GSL.SP.2004.233.01.07.  

[29] Meyer, J.P. 2007. API Summary of Carbon Dioxide Enhanced Oil Recovery Injection Well 
Technology. Prepared for API 

[30] “U.S. Census Bureau Quickfacts: Tulare County, California.” QuickFacts Tulare County, 
California, U.S. Census Bureau, 
www.census.gov/quickfacts/fact/table/tularecountycalifornia/PST045222. Accessed 22 
Dec. 2023. 

[31] Pixley, CA.” Data USA, https://datausa.io/profile/geo/pixley-ca#demographics. Accessed 22 
Dec. 2023. 

[32] “Tulare County.” Data USA, datausa.io/profile/geo/tulare-county#demographics. Accessed 
22 Dec. 2023. 

[33] CalEnviroScreen 4.0, California Office of Environmental Health Hazard Assessment, 
https://experience.arcgis.com/experience/11d2f52282a54ceebcac7428e6184203/page/Cal
EnviroScreen-4_0/. Accessed 22 Dec. 2023 

[34] Flegal, C., Rice, S., Mann, J., Tran, J., 2013, “California Unincorporated: Mapping 
Disadvantaged Communities in the San Joaquin Valley, 
PolicyLink,policylink.org/sites/default/files/CA%2520UNINCORPORATED_FINAL.pd
f. 

[35] California Air Resources Board, “CARB Pollution Mapping Tool,” 2024. 
https://ww2.arb.ca.gov/resources/carb-pollution-mapping-tool. 

  






