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Abstract
Forty-two California natural gas combined-cycle (NGCC) power plant sites were evaluated for geologic carbon 
dioxide (CO2) sequestra  on poten  al. The following data were collected in order to gauge the sequestra  on poten-
 al of each power plant site:  nearest poten  al CO2 sink, proximity to oil or gas fi elds, subsurface geology, surface 

expression of nearby faults, and subsurface water. The data for each site were compiled into a one-page, stand-
alone profi le to serve as a quick reference for future decision-makers. A subset of these data was compiled into a 
summary table for easy comparison of all 42 sites. Decision-makers will consider the geologic CO2 sequestra  on 
poten  al of each power plant in concert with its CO2 capture poten  al and will select the most suitable sites 
for a future carbon capture and storage project. Once the most promising sites are selected, Lawrence Livermore 
Na  onal Laboratory (LLNL) will conduct addi  onal geologic research in order to construct a detailed 3D geologic 
model for those sites.

Introduction
This work was conducted on behalf of the West Coast Regional Carbon Sequestra  on Partnership (WESTCARB), 
which is one of seven partnerships established by the United States Department of Energy (DOE) to evaluate 
CO2 capture, transport, and storage technologies best suited to diff erent regions of North America. Co-funded 
and managed by the California Energy Commission (CEC), WESTCARB’s territory comprises seven states (Alaska, 
Arizona, California, Hawaii, Nevada, Oregon, and Washington) and one Canadian province (Bri  sh Columbia).1

WESTCARB’s ini  al geologic characteriza  on studies examined major sedimentary basins in the region to assess 
their poten  al to serve as carbon sinks. Key criteria included overall size, as well as the depth, thickness, porosity, 
and permeability of sediments. Value-added benefi ts that may be realized from enhanced oil recovery (EOR) or 
enhanced coal bed methane recovery (ECBM) were a considera  on in the screening process. Some sedimentary 
basins were excluded because they are too shallow, lack porous or permeable rocks, or have land use restric  ons 
such as those pertaining to wilderness areas or military bases.  The screening process in California was conducted 
by the California Geologic Survey (CGS) as part of a project named WESTCARB Phase I, and the results were pub-
lished in various WESTCARB reports.2,3
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1, h  p://www.westcarb.org, accessed 19 April 2011.

2,Myer, L., C. Downey, J. Clinkenbeard, S. Thomas, H. Zheng, H. Herzog, J.G. Price, R. H. Hess, S. Fitch, J. E. Faulds, L. J. Garside, L. Shevenell, 
S. Warren, S. Stevens, S. Benson, and B. Biediger. 2008. Preliminary Characteriza  on of West Coast States for Geologic Carbon Sequestra  on. 
California Energy Commission, PIER Energy-Related Environmental Research Program. CEC-500-2008-019.
h  p://www.energy.ca.gov/publica  ons/displayOneReport.php?pubNum=CEC-500-2008-019

3Downey, C., and J. Clinkenbeard. 2010. Preliminary Geologic Assessment of the Carbon Sequestra  on Poten  al of the Upper Cretaceous 
Mokelumne River, Starkey, and Winters Forma  ons—Southern Sacramento Basin, California. California Energy Commission, 
PIER Energy-Related Environmental Research. CEC-500-2009-068.
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Below, we describe the specifi c methodology and data sources 
for each type of data used to generate the profi les listed in 
Appendix A. Certain data sources are described below, and all 
applicable sources are cited in each profi le.

Power Plant Site Names
Site names used in this report and shown at the top of each 
profi le are derived from CEC si  ng documents, which are wri  en 
when the plant is in planning stages. Over the life of a plant, 
ownership can change, and nicknames can become established. 
Some  mes several names are encountered when researching 
one site. Aliases encountered during research are listed in a 
separate sec  on at the bo  om of the profi le table.

Nearest Poten  al CO2 Sink
This sec  on of the profi le lists distances to one or two of the 
closest poten  al CO2 sinks and some  mes the name and brief 
descrip  on of the sink. For the purposes of this report, poten  al 
CO2 sinks include:  1) basins shown in Figure 1 that CGS selected 
a  er research and screening during WESTCARB Phase I studies4 

and 2) saline aquifers shown in Figure 2 that are those listed in 
Herzog et al, 20075.

Proximity to Oil or Gas Fields
This sec  on of the profi le lists distances to and names of the 
closest oil and/or gas fi elds. The oil and gas fi eld loca  ons were 
obtained from California Division of Oil and Gas and Geothermal 
Resources (DOGGR) publica  ons. Certain profi les contain addi-
 onal informa  on about the fi elds, such as pool depth or API oil 

gravity value, which are applicable to EOR poten  al. These data 
were included when applicable and available.

Subsurface Geology
This sec  on of the profi le contains the following three subsec-
 ons, each described below:  1) Depth to geologic units suitable 

for injec  on, 2) descrip  on of geologic unit, and 3) descrip  on 
of caprock.  The fi rst subsec  on lists the depth to a poten  ally 
suitable sequestra  on rock unit directly beneath the site. If the 
poten  ally suitable sequestra  on rock unit exists some distance 

CGS’s research results from WESTCARB Phase I established the 
founda  on for more detailed geologic characteriza  on, such as 
this project, which is part of WESTCARB Phase II. Phase II focuses 
on geologic characteriza  on research at specifi c, mul  ple sites 
to lay the groundwork for commercializa  on of carbon capture 
and storage. This project is also a sub-task of a larger, mul  -
disciplinary, Phase II project with the following  tle: Assess-
ment of NGCC for CO2 Capture and Storage in a Gas-Dominated 
Electricity Market. The goal of the larger project is to consider 
geologic data in concert with carbon capture-related data to 
determine which power plant sites should be considered for 
a capture and storage project.

Methodology 
Forty-two California natural gas combined-cycle (NGCC) power 
plant sites were evaluated for geologic CO2 sequestra  on 
poten  al. Figure 1 shows site loca  ons. The following data were 
collected in order to gauge the sequestra  on poten  al of each 
site:  nearest poten  al CO2 sink, proximity to oil or gas fi elds, 
subsurface geology, surface expression of nearby faults, and 
subsurface water. The data collec  on methodology is described 
below. The data for each researched site were compiled into 
one-page, stand-alone profi les to serve as a quick reference for 
future decision-makers. The profi les are organized alphabe  cally 
in Appendix A of this report. A subset of these data is listed in 
Table 1, which is a summary table for easy comparison of all 
42 sites. 

While all 42 California power plant sites were researched, a 
detailed profi le was not generated for each individual site. 
Co-located sites or those clustered together were not all 
documented in an individual profi le. Furthermore, if our ini  al 
geologic research indicated that the clustered sites had similar 
geology, individual profi les were not generated. Instead, a profi le 
was created for one site within the geographic cluster, and the 
reader is referred to that profi le for the nearby analogous sites.  
Table 1 lists all 42 sites and directs the reader to an analogous 
profi le if none was generated for a specifi c site.

4Myer, L., C. Downey, J. Clinkenbeard, S. Thomas, H. Zheng, H. Herzog, J.G. Price, R. H. Hess, S. Fitch, J. E. Faulds, L. J. Garside, L. Shevenell, 
S. Warren, S. Stevens, S. Benson, and B. Biediger. 2008. Preliminary Characteriza  on of West Coast States for Geologic Carbon Sequestra  on. 
California Energy Commission, PIER Energy-Related Environmental Research Program. CEC-500-2008-019.
h  p://www.energy.ca.gov/publica  ons/displayOneReport.php?pubNum=CEC-500-2008-019

5Herzog, H., W. Li, H. Zhang, M. Diao, G. Singleton, and M. Bohm. 2007. West Coast Regional Carbon Sequestra  on Partnership: Source-Sink 
Characteriza  on and Geographic Informa  on System-Based Matching. California Energy Commission, PIER Energy-Related Environmental 
Research Program. CEC-500-2007-053.
h  p://www.energy.ca.gov/publica  ons/displayOneReport.php?pubNum=CEC-500-2007-053
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TDS) was obtained from California Division of Oil and Gas and 
Geothermal Resources (DOGGR) publica  ons.

ORISPL (Offi  ce of Regulatory Informa  on Systems 
Plant Loca  on)
This sec  on of the profi le lists the unique iden  fi ca  on number 
assigned to each power plant. This number is helpful when a 
power plant has many nicknames.

Site Name Aliases
This sec  on of the profi le lists the diff erent names for a power 
plant site encountered during research.

Future Work
Decision-makers will use the profi les to consider a plant’s geologic 
CO2 sequestra  on poten  al in concert with its CO2 capture po-
ten  al and will select the most suitable sites for a future carbon 
capture and storage project. An engineering fi rm selected by CEC 
will perform engineering studies to determine the CO2 capture 
poten  al of each power plant. Once the most promising sites are 
selected, LLNL will conduct addi  onal geologic research in order 
to construct a detailed 3D geologic model for those sites.

from the site, that is noted. The second subsec  on describes the 
rock unit, if one exists. Also, stra  graphy beneath or in the vicin-
ity of the site is described. The third subsec  on describes the 
caprock, if one exists.

Surface Expression of Nearby Faults
This sec  on of the profi le lists the distance to the surface expres-
sion of the nearest faults that are of Quaternary age or younger. 
In one or two cases, an older fault is listed as the nearest fault, 
but only when previous fault inves  ga  ons indicated that the 
older fault has the poten  al to become reac  vated. Fault loca-
 ons and ages are from the California Geologic Survey, 2010 

Fault Ac  vity Map of CA. Certain profi les contain addi  onal fault 
informa  on, when applicable and available.

Subsurface Water
This sec  on of the profi le lists the following data, when avail-
able:  depth to groundwater, base of freshwater aquifer, and 
depth to saline aquifer (>10,000 parts per million [ppm] total 
dissolved solids [TDS]). Depth to groundwater was obtained 
either from CEC si  ng documents or California Department of 
Water Resources Water Data Library website. Data for the base 
of freshwater aquifer and depth to saline aquifer (>10,000 ppm 
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Figure 1.  California Natural Gas Combined-Cycle (NGCC) Power Plant Sites
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CO2 Sources and Geological Sinks
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Figure 2.  Saline Aquifers in the WESTCARB Region (from Herzog et al, 2007).



6

LLNL-TR-489273     Lawrence Livermore National Laboratory    June 2011

Name of Power Plant Site
ORISPL 
(Unique 

Plant ID #)

Power 
Generating 
Capacity

(MW)

Distance 
to Nearest 

Surface 
Expression of
a Fault (km)

Fault Age 
(Timing of Most 

Recent 
Displacement)

Presence of 
Oil/Gas Fields 
Within 20 km 

Radius?

Distance to 
Nearest Potential 

Sink (km)

Avenal Energy Power Plant NA 600 36 Historic Yes 0
Blythe Energy Power Plant Project 55295 520 17 Late Quaternary No 0
Blythe II - Caithness NA 520
Carlsbad Energy Center Project NA 540 3 Quaternary No 34
Colusa Generating Station NA 660 5 Quaternary No 1 - 5
Consumnes Power Plant Project NA 500 17 Late Quaternary Yes 26
CPV Vaca Station 55499 660 5 Late Quaternary Yes 0
Crockett Cogeneration 55084 247 1 Quaternary Yes 0
Delta Energy Center 55333 860.2
East Altamont Energy Center NA 1100 6 Late Quaternary Yes 0
El Segundo Power Redevelopment Project 330 630 5 Late Quaternary Yes 0
El Segundo Amendment - NRG NA 560 0
Elk Hills Power Project 55400 567 3 Quaternary Yes 0
Gateway Generating Station 228 530 2 Quaternary Yes 0
Haynes No. 3 and No. 4 Generating Station 400 575 2 Holocene Yes 0
High Desert Power Plant Project 55518 854.9 16 Late Quaternary No 60
Inland Empire Energy Center NA 800 15 Holocene No 30
La Paloma Generating Power Plant Project 55151 1200 3 Quaternary Yes 0
Lodi Energy Center 7451 296 21 Late Quaternary Yes 0
Los Medanos Energy Center 55217 594
Magnolia Power Plant Project 56046 309.74 1 Holocene Yes 8
Marsh Landing Generating Station NA 760
Metcalf Energy Center 55393 565.8 <1 Quaternary Yes 20
Morro Bay Power Project 259 1200 2 Late Quaternary No 25
Moss Landing Power Plant Project 260 1020 1 Pre-Quaternary No 0
Mountainview Power Plant 358 1054 2 Holocene No 55
Oakley Generating Station NA 624
Otay Mesa Generating Project 52204 600 7 Quaternary No 80
Palmdale Hybrid Power Project NA 617 10 Historic No 48
Palomar Energy Project NA 559 23 Holocene No 50
Pastoria Energy Facility 55656 760 1 Holocene Yes 0
Pastoria Simple Cycle Addition NA 160
Russell City Energy Center Project NA 600 5 Historic No 8
San Gabriel Generating Station NA 696 5 Late Quaternary No 35
Sunrise Power Project 55182 572 11 Holocene Yes 0
Sutter Power Project 55112 551.8 15 Quaternary Yes 0

See other Blythe profi le above

See Gateway Profi le

See other El Segundo profi le above

See Gateway Profi le

See Gateway Profi le

See Gateway Profi le

See other Pastoria above

Table 1.  Summary of Geologic Data Considered for CO2 Sequestra  on Poten  al
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Name of Power Plant Site
ORISPL 
(Unique 

Plant ID #)

Power 
Generating 
Capacity

(MW)

Distance 
to Nearest 

Surface 
Expression of
a Fault (km)

Fault Age 
(Timing of Most 

Recent 
Displacement)

Presence of 
Oil/Gas Fields 
Within 20 km 

Radius?

Distance to 
Nearest Potential 

Sink (km)

Sunrise Power Project 55182 572 11 Holocene Yes 0
Sutter Power Project 55112 551.8 15 Quaternary Yes 0
Tesla Power Project NA 1120 0 Late Quaternary Yes 5
Tracy Combined Cycle Power Plant 55933 314 2 Quaternary Yes 0
Valley Power Plant 408 533
Victorville Hybrid Gas-Solar NA 563
Walnut Energy Center 4256 275 24 Late Quaternary No 0
Willow Pass - Mirant NA 550 0

See Magnolia Profi le
See High Desert Profi le

See Gateway Profi le

Explana  on of Fault Displacement Ages:
Pre-Quaternary = older than 1.6 million years or without recognized Quaternary displacement
Quaternary = younger than 1.6 million years, age diff eren  ated
Late Quaternary = during past 700,000 years
Holocene = during past 11,700 years without historic record
Historic = during last 200 years 

Table 1.  Summary of Geologic Data Considered for CO2 Sequestra  on Poten  al  (con  nued)
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Appendix 

Site-Speci ic Pro iles of Geologic CO2 
Sequestration Potential
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This work performed under the auspices of the U.S. Department of Energy by Lawrence Livermore National Laboratory 
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