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This project was funded by the U.S. Department of Energy, National Energy Technology
Laboratory, in part, through a site support contract. Neither the United States Government
nor any agency thereof, nor any of their employees, nor the support contractor, nor any of
their employees, makes any warranty, express or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any information, apparatus,
product, or process disclosed, or represents that its use would not infringe privately owned
rights. Reference herein to any specific commercial product, process, or service by trade
name, trademark, manufacturer, or otherwise does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein do not necessarily state

or reflect those of the United States Government or any agency thereof.
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Challenge — -
9 . . Sacramento Basin ™
« EPA Class VI permits requires an assessment of the N y LS §
confining zone (seal “caprock” unit) AT S5
* Alack of aggregated information is readily available ) / & ¢
that focuses on the caprock and seal units B8 o A
8 R f
Objective: 2 y ™ ,,
Help guide stakeholders to relevant information on S SN ey #
prospective confining units for carbon storage projects \ .
1. Develop a data catalog of seal unit names and relevant ) @;‘i | -
properties B _santa Rosa Cv\ / - _eikorove
\&’Vai-fifih» ‘_‘- y
2. Develop a spatial extent database for seal rock units Capay Formation o
ﬁéﬁ:fa::nomcrop (20) : *:\}— J | )
. . . Lo . B Subsurface (6) 3 onccrt;[" o \_5&&°t'“
Benefits: Carbon storage site selection, permitting, and risk oo R NG, NS
modeling ——— L a1 1=
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Confining zone

Geologic formation, group of formations, or part of a
formation stratigraphically overlying the injection zone(s)
that acts as barrier to fluid movement

For Class VI wells operating under an injection depth
waiver, confining zone means a geologic formation,
group of formations, or part of a formation
stratigraphically overlying and underlying the injection
zone

Source: EPA UIC Program Class VI Well Site Characterization Guidance, 2013

Seal (also referred to as Caprock)

A relatively impermeable rock unit (commonly shale,
anhydrite, or salt) that forms a barrier or seal above
and around the reservoir rock so that fluid cannot
migrate beyond the reservoir

Source: Schlumberger Energy Glossary, 2024
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Injection and Confining Zones Diagram
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High-priority areas
« Basins with current Class VI well projects

« Proximity to the Great Plains Institue (GPIl) Hydrogen
and CO, hulbs

EPA Class VI Project locations

Atlas of Carbon and : PR
(Permit Applications July 2024).

Hydrogen Hubs (Great
Plains Institue, 2022).
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Regional areas of high-priority basins for literature search.
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Prospective Seal Name Catalog Prospective Seal Spatial Extent Database

February 2024 August 2024

& scott_pantaleone © Activity Q, Search & Contribute & Groups Spo.ﬁcl

a8 Workspaces & Tools © About & Contact © Help =3 Log Out

Database
Prospective Seal Name Catalog for U.S. Sedimentary Basins V1.0 ——a
d)) 10.18141/2311187 T

License(s):

Coming Soon...

Benefits:
Benefits: « Guide stakeholders to the publicly available
. Guides stakeholders to seal unit names spatial seal data that overlaps various areas of

relevant properties, data resources m’rergs’r
publicly available Provides new seal maps georeferenced from

« Helps identify the gaps in data knowledge literature figures

Stakeholder Benefits: Providing critical data for increased confidence in long-term carbon storage security
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Aggregating Caprock and Seal Data for Data Catalog |N
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Method Overview

1. Assign high-priority regions to each
member of the team for literature search
and data collection

2. Leverage publicly available information on
storage resources to help form the initial
seal unit name list

. NATCARB
. USGS National Assessment of Geologic
Carbon Dioxide Storage Resources

3. Define rock properties most relevant to
stakeholders

4. Conduct literature search for data
collection

U.S. DEPARTMENT OF

TE TECHNOLOGY
LABORATORY

Publicly Published
Available Journal
Databases Papers

Conference
Presentation




Accomplishments to Date

« Published "Prospective Seal Name Catalog for U.S.
Sedimentary Basins V1.0" on EDX

« Describes seal unit names and key properties

« Documents all data citations to guide stakeholders to
original source

&8 scott_pantaleone © Activity Q, Search & Contribute & Groups

B Portfolios a8 Workspaces & Tools © About ¥ Contact © Help ) LogOut

Prospective Seal Name Catalog for U.S. Sedimentary Basins V1.0
d) 10.18141/2311187

License(s):
o Creative Commons Attribution

The Prospective Seal Name Catalog for U.S. Sedimentary Basins V1.0 is an aggregation of prospective seal units for
prospective storage resources within the USA for geologic carbon storage in both onshore and offshore basins. The

catalogis intended to guide users to available literat;
with respect to the associated prospective stor:
as a confining layer for CO2 storage. A prospecti
(Primary, Secondary, Intraformational
literature or data resource. The information source

nd data re: CEs. na played
target, for which the specified prosp: | may act
ithology, position with respect to tl i

d age (Geol iod) are included when stated in the original
far each record in the catalog includes the published citation,
year of publication, resource type (Journal Article, Event Proceedings, etc.) and additional record notes.
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Seal Rock Properties

Seal Unit Names

Associated
Reservoir

Basin

Data Source
(Citation, Date,

Type)

Seal Lithology + Field Test Data .

and Location

Seal Position * Monitoring Zone .
(Overlying, (Min/Max)
underlying, etc.)

Proximity * Depth (Min, .
(Primary/Secondary) Average, Max)

Seal Age » Thickness (Min, .
Average, Max)

Trap Type

Capillary
Pressure

Porosity

Permeability
(Min,
Average,
Max)
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/Prospeciive Seal Name Catalog for U.S.
Sedimentary Basins V1.0 published to EDX

Benefits:

Helps stakeholders who are looking for information
when establishing risk analysis, scoping potential sites,
efc.

Helps identify the gaps in seal unit names, properties,
Qnd data resources publicly available

N

)
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February 2024

Publish updated Catalog
and Spatial Dataset

August 2024

Early 2025

Prospective Seal Unit Spatial Database for U.S.
Sedimentary Basin V1.0 (ready to publish to EDX)

Continue to complete data extraction from literature
and resources for derivative analysis in high-priority regions
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Prospective Seal Unit Spatial Database V1.0
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Building a Multi-Source Seal Spatial Database

- Prospective Seal Formations _United States Prospective Seal Data x
« Combines all individual spatial extent ! \ 1 |
datasets together by geologic formation %’% | /LI
- Enables users to select a spatial dataset to , 'L T | .
view: 1 e
- Data type of the original source \xi
« Known spatial data published P W \\;TJ R
- DOE+EDX, USGS, etc. | W :
+ Georeferenced maps from literature (Depth | N
to top, Thickness, etc.) Focus Areas o
- Georeferenced cross-sections from literature |
- Citation of the original source S B = -
- Database can guide stakeholders to the é-?i: - =

original data source to view, conduct further -
research, and download supplementary data
(if applicable)

*Will include additional basins
with future updates (Williston, San
Juan, San Joaquin, Alaska, etc.)
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Georeferenced Data Workflow N = |NATIONAL
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Recking AN 8 \‘f\;;_._: N o uma
\ l 40 SHEN
o el
(3 ,\ J /\/:Au \,
T 5 M 2%‘
Raw data from literature Georeferencing step Turn map into a polygon layer
. i 3. Generate feature outline
1. Extract map figure 2. Importinto ArcGIS Pro representing spatial extent of
from source report and “georeference” formation
image using spatial 4. Combine layer with spatial

reference information

) extents for the same formation
and anchor points
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Guiding Stakeholders Back to the Original Source
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Processed Combined Layer

Original Source

How the database can act as a guide:

1. Select an individual layer within a formation /

Red Bigff ° EN“
2. View attribute table /| Sacramenfo Basin
(selected layer is highlighted) S

L8084t
/ 6628 ft
Formation Name

Is the data subsurface or outcrop / chic
Data Type

Spatial Quality
Geologic Age /
Original Source Link and Citation

3. Visit original data source / &
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Spatial Data Types

Subsurface Data

« Seal unit extent meeting criteria for confining
fluids (when a sealis a seal)

« Seal unit formation overall spatial extent
« Depth to top of formation structural map
« |sopach (thickness) of seal formation map

Surface Data
« Spatial extent of formation in outcrop

- Surface representation provides confextual
information valuable o geo modelers

« Qutcrop provides higher resolution than
remotely sensed or wellbore data and is a
better proxy for dynamics associated with
depositional environment
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Next Steps

United States Prospective Seal Data

» -

500
I

» Publish Prospective Seal Spatial Extent 3
Database V1.0 to EDX (8/31/2024) Q|

a5
I

a0°
I

« Update the database with datasets
from additional areas of interest

3‘5"

* Williston w g w
* San Juan Ao Gulf of Mexico m \

. North Slope IS ~—=> B Basin 9
Y& San Joaquin :

T3 Focus Areas
*Alosko North Slope © |
*co ok Inlet Prospective Seal Formations
* COOk |ﬂ|eT - a%{ BaSi"l@;gk- N L& Basin Boundaries
S i-»«@? %‘ ‘%} (]
LA PO .
0 250500 - ‘b@éﬁ/ %@ Stl—alte Boundaries . s o0 =
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Ulhma’fe. Outcomes | Northeast N
- Providing seal and caprock data for sedimentary Reqi | A
basins K
» Data Catalog of seal names and key properties Fofusmas

Prospective Seal Formations [

+ Database showing seal unit spatial extent

« Publish an updated database to the EDX DisCO,ver
platform

+ Access and explore seal data within an interactive web
application

Basin Boundaries

Benefits to Stakeholders

« Provide information about caprock and seal
rock units within high-priority sedimentary
basins, guiding stakeholders to the original data Spatial
sources

* Insights from the data can aid in carbon
storage feasibility assessments

« Assists with the identification of data gaps for
seal rocks

TL
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