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This material is based upon work supported by the Department of Energy under Award Number
DE-FE0032367

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, 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 an¥ 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 réflect those of the
United States Government or any agency thereof.
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Project Overview:

® Aggregate, produce, analyze, and disseminate
organized and accurate geological data for
effective carbon storage (CS) in the state of
Utah

® Create an interactive website application (“Web
App”) that allows the visualization, storage, and
systematic download of CS assessments

® Strongly consider societal and environmental
impacts

® Include social justice frameworks in all tasks
and interactions

Set the stage for future business investment in

Utah Geological Survey
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Project Overview

® There are limited CO, sources in Utah
* Coal fired power plants, natural gas
power plants
® Most sources are concentrated near
population centers
* E.g., Wasatch Front
® Likely a need for storage away from primary
CO, sources
* Direct Air Capture (DAC)
* Carbon transport via pipelines

“sinks in search of sources”

Utah Geological Survey

Industry Sector

@ Manufacturing

® NG pipeline
compressor station

@ NG processing

® Natural resources
extraction

@ Other

) | @ Coal Power Plant

® NG Power Plant

® Cement/Lime Plant

|{® Refinery

® Landfill

Emissions
(metric tons
CO2)

. 0-50,000
e 50,000 - 100,000

. @ 100,000 - 250,000

@ 250,000 - 500,000
- @ 500,000 - 1,000,000

@ 1,000,000 - 4,000,000

- Carbon Dioxide
- Petroleum

— Major Roads
- Natural Gas

. 4,000,000 - 6,000,000

.e,ooo,ooo - 8,000,000

2022 EPA flight data; https://ghgdata.epa.gov/ghgp/
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Project Plan

3. Data Model
2. Community Definition and Web
Benefits Plan Application

Development

1. Project
Management and
Planning

4. Data Gathering

5. Assessment of 6. Assessment of 7 New Data

Collection to Reduce
Data Gaps

Carbon Storage Carbon Storage
Potential by Geologic Potential: Key
Region Reservoir/Seal Pairs
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2. Community Benefits Plan

The overarching intention of our CBP is to build
relationships that can serve as the foundation for
future planning.

The primary benefit to the community is to be
prioritized in decision structures that

value community-held knowledge and lived
experiences of community members.

CBP analyses will take a two-pronged approach:

1.

2.

Statewide Scale: assess an average or control condition
among the population of Utah

Community scale: assess specific environmental justice
dynamics (including identifying geospatial overlap with
disadvantaged communities, or DACSs) of potentially
affected communities based on geoscience findings

UTAH
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DAC: Meets >1 burden
threshold and the socio-
economic threshold

DAC: Meets 1 burden
threshold and the socio-
economic threshold

Non DAC
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2. Community Benefits Plan

Secondary and primary, qualitative and quantitative data will be gathered as part of
the CBP plan. These data will be analyzed and synthesized into indexes intended
to characterize the vulnerability of communities to climate change and energy
justice.

Secondary Primary

Census Data Frequencies of attitude
categories, response counts

Quantitative
from household surveys

Characterizations of existing CM | Quotes and insights from
communities in US, identified interviews, public comment

Qualitative
DACs during forums

Outcomes: Maps of focal communities, information supporting community participation in CM future
that includes index assessments.

Utah Geological Survey geology.utah.qov



2. Community Benefits Plan

Groups targeted for relationship-
building are defined as:

1.

2.

Leaders from tribal and
municipal governments
Representatives of non-profit
organizations and corporations
with a vested interest in energy
projects, including CS
Community members at large
and private land holders

Utah Geological Survey

@UlNTAH BASIN

ENERGY
SUMMIT

Uinta Basin Energy Summit
happens each year in Vernal, UT

University of Utah students visit a
drill rig in the Uinta Basin, a region
we expect will be identified for
public outreach.

geology.utah.qov



Diversity, Equity, Inclusion, R —— S
and ACCeSSIblllty Plan* - e st U o 5 o oy o s o st S U
Specific efforts as applied to this research
Include: S
* Information accessibility: e po— o [
* Translating our press release into Spanish e
* Survey Notes article on our project for __ .
September issue - ; mE_muwE
; ; e / BEEEEREE
* Creating project webpage on UGS Energy and SN o | EEEEEEE

Minerals website

* Indigenous inclusion: land
acknowledgements, indigenous place-names

* Team accountability: everyone needs to
attend a relevant educational event

* Mentorship: intentionally target early-career
folks for training and involve them in the
publication process

*This plan is required to meet federal DOE grant obligations

UTAH

DNR
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Task 3: Data Model Definition and Web App
Development Ly p -
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* Geospatial Database
Development

........ ambost

* Web Application Development

* Collected most of the basic
data that will be shared in the
web application, and have it
published in PostGIS

« Wells, cores, cuttings, geo-
regions, infrastructure, etc

* Created a very basic testing
application that displays the
data on an interactive map

Cartendale
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Task 3: Data Model Definition and Web App
Development

* (Geospatial Database
Development

Example ‘final’ web appllcatlon from the geochronology resources web app

* Web Application Development

* Collected most of the basic
data that will be shared in the
web application, and have it
published in PostGIS

» Wells, cores, cuttings,
geo-regions,
infrastructure, etc

* Created a very basic testing

application that displays the
data on an interactive map

Utah Geological Survey geology.utah.gov



Task 4: Data Gathering =~ coean Sl et

° Integration of Existing Utah Core Research Center (UCRC)

Carbon Storage Data | Wit =il I

* Well logs, petrophysical
data (e.g., porosity,
permeability)

* Cores, cuttings

* Qutcrop data (e.g.,
measured stratigraphic
columns)

* Identification of Data Gaps
and Limitations

Utah Geological Survey geology.utah.gov



Task 4: Data
Gathering

CUSP West SCO,T
Database (Whole
State)

Red Rocks

CUSP West Partnership DAC Hubjg
o Proposal:
Great Basin
CarbonSAFE
Phase 2

I[ron Mountain
CUSP focus
project

UTAH

DNR
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D Currently Funded Projects

D New Proposals In Progress

Proposal: RITAP FOA:
<+ Uinta-Piceance Region

Uinta Basin
CarbonSAFE Phase 2

Proposal: San Rafael
Swell CarbonSAFE
Phase 2

San Rafael Swell
CarbonSAFE Phase 1

Southwest
Partnership (SWP):

Colorado Plateau
(NATCARB)

SWP Aneth CO, EOR

geology.utah.gov



Task 5: Assessment of Carbon Storage Potential

by Geologic Region

* Objective: Create a high-level summary
S0 non-experts can understand the CS
potential of each region

* Current tasks:

* Review of Existing Carbon Storage
and Geologic Data by Georegion

* Adding Relevant Data into the Web
Application

* Modeling initial carbon storage
resource estimate and cost

* End Deliverable: Regional Assessment
Report

Explanation

77 North Basin & Range
[ South Basin & Range
I Circle Cliffs Uplift
[ Green River Basin
I Henry Mountains
I High Plateaus

I Kaiparowits Basin
I Paradox Basin

[ San Rafael Swell
I Uinta Basin

B Uinta Uplift

I Uncompaghre

[ Wasatch Range
| Wasatch Plateau
[ Monument Area
—— Generalized Faults

. Subsurface Cores &
Cuttings

0 15 30

60

Uinta Basin

90 120

O ey e Viles

Utah Geological Survey
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Cost and CO, Storage Resource

Assessment: SCO,TPRO

® SCO,TPROjs a new software package that uses machine learning

to simulate CO, storage in saline aquifers

® Key Geologic parameters:

Formation

Thickness

Depth

Permeability

Porosity

Pressure
Temperature/temperature gradient

® Key Engineering/Cost parameters:

®* Max injection rate

®* Number of injection wells

® Injection well diameter

®* Old oil and gas wells

® Injection period and rate
DNR

Utah Geological Survey

Carbon Solutions LLC
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Cost and CO, Storage Resource Assessment: SCO,TPRO

Geo_Region

High Plateuas
High Plateuas
High Plateuas
High Plateuas
High Plateuas
High Plateuas
High Plateuas
High Plateuas
High Plateuas
High Plateuas
High Plateuas

Reservoir Name

Dakota Sandstone
Kaibab Limestone
Navajo Sandstone
None
Kaibab Limestone
Navajo Sandstone
Kaibab Limestone
Navajo Sandstone

White Rim Sandstone

none
none

Depth (ft)

6,500
10280
8,960
None
11,500
6,000
7,000
4200
7,200
none
none

Depth Source

Panguitch #1 Well; APl 430:
Panguitch #1 Well; APl 430°
Dixie Unit 2; APl 430173010
None
Panguitch-1 Well
Well Report
Johns Valley Unit 2
only in NE and NW corners;
Wells - depths go from 4201
none
none

Net Thickness

(ft)

200.0
170.0
1600.0
None
100.0
1500.0
170.0
1600
170.0
none
none

Net Thickness
Source

Hintze and Kowallis !
Hintze and Kowallis !
Hintze and Kowallis !
None
estimate
Hintze and Kowallis !
120-230 ft thick (Fror
Estimated from Hintz
Estimated from Hintz
none
none

Permeab

ility
(mD)

0.08
281
80
None
281
80
281

80
1.58
none
none

Permeability
Source

s
Avg from PP datab
From AAPG Qil and
Sprinkel et al 2007 !
None
From AAPG Qil and
Sprinkel et al 2007 !
From AAPG Qil and
Sprinkel et al 2007 !
*Avg from Weber i
none
none

Porosity

(%
[~ |

13
12.000
8.00
None
17
12.00
17
12.00
15
none
none

Porosity Source

=
Avg from PP datak
From Fed Apple 2:
Iron Mnt project
None
From AAPG Qil anc
Sprinkel et al 2007
From AAPG Qil anc
Sprinkel et al 2007
Copied from From B
none
none

109.0
82.0
186.0
0.0
582.2
582.2
2500.0
610
954.3
0.0
0.0

‘sinta Basin

0 15 30 60 90 120

Miles

ﬂ Utah Geological Survey

Carbon Solutions LLC
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Cost and CO, Storage Resource Assessment: Results

O

>1 Reservoir

Storage Cost
(dollar/Mt CO,)

Region with high CO,

Areas with no data, storage resource
O 13-22 insufficient data for potential and low cost
the model or no
‘ 23-35 reservoirs found

‘ 54-100 Region with

CO, Storage Resource very h_'Qh'COSt
Potential (Mt CO,) estimate

.|| Carbon Solutions LLC

DNR
Utah Geological Survey geology.utah.gov
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Task 6: Assessment of Carbon Storage

Potential: Key Reservoir/Seal Pairs

a O DdDE

/ Key Geologic Parameters Risk Ranking
5
Reservoir Presence ‘ High Risk

Moderate Risk

Reservoir & Seal layer mapping

CS Prospect Risking and Favorability
Ranking

Carbon Storage Resource Polygons

Highlight regions with few, or no
existing geologic data

Publish in the Web Application
(Production Release)

Reservoir Effectiveness

+ Low Risk
Seal Presence

+ Example Rtsk Map in S W Utah

Seal Effectiveness

Final Risk Map

Example Final Risk Map

https://www.gis-pax.com/play-mapping/traffic-light-maps-vs-split-risking-maps/

Utah Geological Survey geology.utah.gov
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! wy Colorado
* Basalts | o e Plateau
* Beneath salt domes Qs )\
* Navajo, White Rim, Cedar Mesa ?XE SE oF) -
Sandstones ORGE 1 % 'ARGONAUT ENERGY No.1
. . . { 3 : I yresin b i Projected 13086 ft (398 m) North
* Kaibab, Leadville/Redwall Limestone etc. | . i X y s m ) |
_ _ ST AW RN :
® Polygon attributes could include: o SRty Ry s e
. . ;“‘f\ ‘ y ;:-' :l‘}(l ?, v,-', ""‘\ e l'
* reservoir thickness by, el ’ s
-y‘f’?{' Table Blitte U1 / / P ) eita/ &
* subsurface depth I e ‘g . B
. ‘Arco Three A A LR
e dominant fracture sets @ /lron  Peaks ny" /) O
" . ountain® o, S&.. M
* paleo-depositional environment 2 - 7M o % . e /o
¢ Stratigraphic architecture @ Geothermal Wells Extent of subsurface salt
. . ) (speculative)
* rock property information such as ® Iron Mine , o
. .- ™ 71 Possible extent of Navajo in
porosity, permeability, framework ® 0Oil &Gas Wells B e subsirrace
mineralogy, and geochemistry Bouridary between 4
Basin & Range and Navajo Ss QOutcrops
\ Colorado Plateau
DNR
G

Utah Geological Survey

geology.utah.gov



L
Task 7: Reducing Data Gaps

* Data Gap Reduction through New _
Data Collection b

* University of Utah GG: Currently
investigating the Navajo
Sandstone across UT and other
potential Glen Canyon Group _ ;
reservoirs S .

® Petrophysical and Fluid Property
Assessment

* EGI is investigating the northern

Paradox Basin

* Reservoir Modeling for Regional CO,
Volume Estimates

®* Add New Geologic Data into Web
Application (Production Release)

- S
Basin and .»*
Range. -

"‘t‘n

-:_;.1_-1-!. i

® .y
L
'E.,""‘.*.r P

'l-: ""“.. .'_ .I- )
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Next Steps:

* Continue updating webapp and
database with new data

* Send state-wide survey to the public
to evaluate their opinions on CCUS
and energy transitions in Utah

* Survey Notes Article, September
2024

* Begin carbon storage analysis by
geo-region

* Continue identifying areas with data
gaps that need to be filled




Thank you.

Gabi St Pierre, Michael Vanden Berg,
& Eugene Szymanski

UGS Project Team

gstpierre@utah.gov

michaelvandenberg@utah.gov

eugenes@utah.qgov

https://geology.utah.gov/

Utah Geological Survey
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