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CUSP Regional Partnership

Project Goal: Improve understanding of storage
systems and carbon sources

1. Focus is on collecting, synthesizing, and use of existing
data sets to improve coverage, accuracy, and granularity of
existing data

2. Evaluate CCUS potential and readiness

@

3. Strong emphasis on technology transfer

CUSP Iron Mountain Subsurface Characterization
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CUSP Focused Project

Concept Diagram

Simulation

Project Management,
Planning and Reporting

Y )oY

Concept Diagram

High-Level Geologic Site
Characterization

Geaologic Modeling and ]

-

Geologic modeling and

Iz

e Utah Iron and SA Recycling

Commercial-scale caron capture and storage
near [ron Mountain iron mine

Located near Cedar city, UT

Utah Iron

Direct Reduced Iron Plant
0.3to 1 MMT/yr CO,
KTarge’[: Navajo Sandstone

* Evaluating the feasibility of storing 500,000
to 1 million metric tons of CO, generated
from Direct Reduced Iron (DRI) process

k \\0“ Mounain

5.

* Two potential storage formation
The Navajo Sandstone and Kaibab Limestone

* Primary Project Goals

* Characterize potential for CO, in the Neck
of the Desert area

QSQ Tax Credit Applicaton Plan
QUIC Class VI Application Plan j

* Assemble plan for data needs for a Class VI
injection well(s) and 45Q tax credit

7

Evaluate well data
and outcrop samples

Analyze existing
2D seismic

Collect gravity data

site assesment

Model Simulation

Area Of Review
Assessment

~~

Risk Assessment and
Mitigation

- : National Risk Assessment

' Partnership (NRAP) Screening

Induced Seismicity
Assessment

~~

Non-Technical Issues and
Scenario Analysis

2

=Y

Stratigraphic Well &

3D Seismic Survey Assessment

Economic & Scenario Assessment

s <:| | Land & Pore Space, Water Rights, RoW
] | i i ‘]

.

\ Outreach & Non-Technical Risks
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Northwest Seismic Line 1

Legacy Data
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van Kooten, G. K. (1988). Structure and hydrocarbon potential beneath the Iron Springs laccolith,
southwestern Utah. Geological Society of America Bulletin, 100(10), 1533-1540.
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ag lithol e .
ARCO THREE PEAKS *1 i Alluvium
B ox | Iron Springs Fm.
5018 - 5027 00
Carmel Fm. /
i Crystal Creek Mbr.

. Carmel Fm. /
& 2050 Co-Op Creek Mbr.

Legacy Data

* Core

Carmel below the Laccolith
[5018 to 5033 ft]

Kaibab [11,646 to 11,666 ft]

Three Peaks
Quartz Monzonite
{laccolith)

o kMg AR 0 T RHOB / NPHI

i . 4.890°
Carmel Fm. /
Co-Op Creek Mbr.

[11,991 to 11,997 ft] v
. . $ sl
e Cuttings from potential 4 -
reservoirs and seals 4 L
,2 Moenave Fm.
* Gravity data for the area
Data set was expanded by UGS % ChinleFm.
surveys o -
;;: J Moenkopi Fm.
_'5 Jjﬂ: Kaibab Fm.
J Toroweap Fm.
Queantoweap
Sandstone

Pakoon Dolostone

2 14,550

Callville Limestone

ii;gg; Redwall Limestone

sealing reservoir ™/
unit target
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* 95/8” Casing: Cut at 6’ from ground level. Cap Welded
* 13 1/2” Casing: Cut at 4’ from ground level. Cap Welded
e 20” Casing: Unclear. Assumed to be cut at 6’ from ground
level
Stratigraphic chart Well Sketch
« Annular cemented - 1005 ft
0 (;IPD) J Welded Caes Q Surface LZO" @120 (FSL)
% §
= Top of Cement @ 2250’ 131/2" @
A e | b 2,422’
Top of Cement @ 6924’
I |
T0C @ 11590’ Liner 7" @ 11,219’ Y ik s . : . 4 e "m
95/8" @ 11,640 R : ' _355 12W Section 20|
""" 7" @ 12,239 T, ) o A N o
T onl pipe sBHiA 350 ft (FWL)

Stuck and Cut

N

7

Bottom of well OH 8

%" @ 15,500 Source: ATP-1 Drilling Report (March 13 to 16, 1985)
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Three-Peaks Laccolith

Historically interpreted as a continuous,
sheet-like intrusion which migrated by
way of an old fault plane.

Questions remain about the orientation
and extent of the laccolith due to the
limitations of the legacy seismic data.

The extent of faulting and complexities
from regional tectonism are also unknown
at depth and could impact seal integrity.

approx. western extent of ATP-1 well site
mapped Three Peaks laccolith (projected) \ East

West

** undifferentiated ron Springs Fm
Cretaceous and Carmel Fm. (Crystal Creek Mbr.)
younger strata ** Carmel Fm. (Co-Op Creek Mbr,)

approx. location of
Sevier-age Iron Spring
Gap thrust fault & inferred E

7 s S|
Basin and Range-aged |
faulting? (<20 m.ya) /

site of monzonite intru- I S r i D I — |
sion from van Kooten poor seismic data poor sefsmic data
(1988) and Rowley TBD: geometry of stratigraphy beneath the Neck of the Desert; TBD: continuity of stratigraphy beneath laccolith
and Barker (1978) is Basin & Range faulting present? are Sevier-age structures here?

interpretation inexact o — e I'
- - g 3 - F . . .

- Granite

“Mountain:
intrusion

“ (approx.)
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Data Collection

* Multiple field campaigns to collect outcrop samples
for laboratory testing and gravity data survey for
intrusion mapping

Laccolith

C

US

West

P
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Laboratory Testing

IC3 Laboratory at OU

1. FTIR Minerology
R
2. NMR D20 Diffusion o i o 1o 1 12
. ,
3. CO2 exposure (SEM)
4. Porosity and Permeability 073
FTIR anera.’og)a 13 - Quartz & 00 2027 09 -
H n = Quartz &
5. Capillary Pressure “' zaipar t .. Quertz 'y Feldpar
= Carbonates = Carbonates = Carbonates
6. Elemental Composition ‘ ‘
@=25% ?=3.3% P=3.4%
7 * Wetta bl I Ity D20 Invasion Profile from NMR measurement
100 ) .—.—.—.— 10
g% f ¢a2 8 —
S 6o o st Z
G [ 5 6
3 ® ® Bere o
o S
Q ot ¢ 503 =
0 o ays
0 50 100 Y
tA(1/2), mins Berea 5032 5027 5023

CO2-Brine diffusivity = % of Self-Water diffusivity
-> CO2 exposure time = 4* D20 exposure time = 20 days

2.5% Brine Saturated

Carbon Utilization and

Storage Partnership
of the Western USA

NAV-2 Before CO, exposure

R 1)

4.0 mm 51.2 ym 2 500 x|ABS[2.00 kV|
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Laboratory Testing

IC3 Laboratory at OU
. FTIR Minerology

. NMR D20 Diffusion
. CO2 exposure (SEM)

. Porosity and Permeability
. Capillary Pressure
. Elemental Composition

. Wettability

Carbon Utilization and

Storage Partnership
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Capillary Pressure Testing

100000

10000
100

10

Pressure (psi)

1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Saturation

1

Navajo H

Navajo V
— Three Peaks Monzonite H

Three Peaks Monzonite V

Temple Cap

Contact Angle

2.5% KCI Brine

.

CO,/2.5%KCl Contact angle of 33.4° at 5000 CO,/2.5%KCl Contact angle of 40.8° at 3000 psi
psi and 65 °C [NAV-1 Sample] and 60 °C [NAV-1 Sample]
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Navajo Thin Section

Laboratory Testing
UGS and UU

. Well cuttings used for thin section and microCT
scanning

Navajo Well Cuttings

V. S
s

%} .
. ¥

2

SR 5 o
Cross-polarized light (XPL) images show a
range of grain sizes and shapes as well as
open pore space in the central rock
fragment; visual porosity estimate range:
~10-15%"? (6,580’-6,590" MD)

Permeability estimated in blue
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E%Gravity Survey and Mapping
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Gravity technical work c/o Christian Hardwick, Kayla Smith, Will Hurlbut, & Austin
Jensen (UGS)
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A= B = TN B T B ] iy SRR et Whd

EWGrawty Survey and Mapplng

1 = surface outcrop
2 = shallow surface extent (aeromag)
3 = “deeper” density control (gravity)

approx. extent
of monzonite sill
(from aeromag)

Gravity technical work c/o Christian Hardwick, Kayla Smith, Will Hurlbut, & Austin
Jensen (UGS)
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Aero-mag Data

Intrusive Body-inv
Elevation depth [ft]
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Modeling

1. The entire ARCO Three Peaks#1 well logs has been digitized.

2. The utilized curves are the GR, Deep Resistivity, Neutron Porosity, Bulk
Density and Compressional Sonic

Zops RICHDONTS S Z0LNE

e IMERCOOT I %
1]
Navajo Sandstone | é‘

3. The Target formations (Navajo Sandstone, Carmel Limestone),

.‘E‘
overburden and under burden formation tops were picked with the %

digital curves' interpretation and the wells reports.

2are CH HLE FORSATION

ore WOE K0P SOPRLATIOH

o
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Modeling

e Sealing formations:

Laccolith and Carmel

Primary reservoir:

Navajo Ss.

Underlying formations:

Kayenta and Moenave Frm.

Zones

. Quartz Monzonite Laccolith

— Carmel Fm.

Arco Three-Peaks #1

—MNavajo Ss.

—Kayenta Fm.

. Moenave Fm.
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Sgas [Jan 01,2054]
Gas saturation

—1.00

—0.90
—0.80

0.70 .
0.60 |
0.50 |

~0.40

—0.30
—0.20
—0.10

0.00

US Carbon Utilization and
CWest P Storage Partnership

of the Western USA

Metric Tons

1

Neck of the Desert Site b
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Pipeline routing solutions

$M/km for 16" Diameter Pipeline
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CarbonSAFE Phase Il: Storage Complex Feasibility Basin and Range Southwest Utah

DE-FOA-0002711:

Bipartisan Infrastructure Law (BIL): Storage Validation and
Testing (Section 40305): Carbon Storage Assurance Facility
Enterprise (CarbonSAFE): Phases I, IlI, 11.5, and IV
Area of Interest 4: CarbonSAFE Phase II: Storage Complex Feasibility

Task 1 Project Management and Planning (UU) N\
Task 2 - Site Characterization / Task 3 - Risk Assessment and Mitigation Plans\
| JOCELE sy = . Non-technical risk assessment (UU) s s

Collect and Analyzed Existing Geologic Data (UGS, UU)
Seismic Acquisition and Processing (NMT. UU)

. Geologic and Structural Modeling (UU)

. Multi-phase CO, sequestration simulations (UU)

Storage capacity estimations and AoR delineation (UU)

CO, leakage assessment (UU) S
Seismicity Hazard Assessment (UU) OF UTAH

CO, transportation risk assessment (Carbon Solutions)

Risk Mitigation plan (All)

CO, Monitoring, Verification and Accounting and Management

Plan /

Task 4 - Plan for CarbonSAFE Phase III Detailed Site
Characterization and UIC Class VI Well Permitting (NMT)

. Educate stakeholders about Class VI regulations and guidance document
. Prepare plans for comprehensive site characterization

. Establish framework for UIC Class VI permitting process
. Assess Other Regulatory Requirements

Project Partners:

e Utahlron

* Utah Geologic Survey

* Fervo Energy

* Cyrqg Energy

* AirMyne

* New Mexico Tech

* University of Oklahoma
e Carbon Solutions [

((orEEpE

Task 5 - Project Technical & Economic
Feasibility Assessment @ iy

CO, source viability (UU)
CO, transport options and challenges (Carbon Solutions)
CO, storage site options and challenges (UU, Carbon Solutions)

ottt
- Moo bl
. Project/Economic Feasibility (UU)

Task 6 - Community Benefits Plan (UU) ¥F i
1. Community and Labor Engagement 2. Investing in Job Quality and Workforce Continuity 3. DEIA 4. Tustice40 Initiative
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— Areas of Interest

A (CO2 injection well
CO2plume

B AOR

® Wells

— ElectricalLines

== Railroads

@) Sources

@ Sinks
ForgeSite

Legend

== Pipelines_results
= = Seismic3D
— Seismic2D
= (02 Pipelines
_Natural Gas
Pipelines
Land Ownership
[ 1Federal
Private
State
[ Tribal

]

7‘ Esm, 'GI@]’;, USFgUtah"@ospaﬁal Resource -
[ -
F— o
!

O

"
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L L e i LR T R VTR

sl et b

Carbon Utilization and

Storage Partnership
of the Western USA

age lithology o Allvi
uvium

Iron Springs Fm.

Carmel Fm. /
Crystal Creek Mbr.

19007 Carmel Fm. /
2 2500 Co-Op Creek Mbr.

Three Peaks
Quartz Monzonite
(laccolith)

§— 4.890"

Carmel Fm. /
Co-Op Creek Mbr.

6,020
L 6200 Temple Cap Fm.
Navajo
Sandstone
| 77200
Kayenta Fm.
_' 8.240°

Moenave Fm.

L 9310

Chinle Fm.
10,930
Moenkopi Frm.
S 118510
Kaibab Fm.
12,140
Toroweap Fm.
12,670°
| Queantoweap
Sandstone

EREP

Pakoon Dolostone
14,550°

Callville Limestone
{2482 Redwall Limestone
reservoir (™

. sealing
unit target
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