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What is CCS (Carbon Capture and Storage)’?

St Not just power generation

Atmospheric CO,
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CO2 EmissioN Sources IN THE NoRTHWEST US V] MONTANA
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Carbon Capture and Storage

Ge‘~:'"|°£Iica| Storage Options for CO,
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. Key 3
1. Deep saline formations (F;{ %%Léced oil

2. Use of CO; in enhanced oil recovery Injected CO, 9
3. Deep unminable coal seams
4. Use of CO, in enhanced coal bed methane recovery = Stored CO; - :
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Key Geologic Layers

Tight “Cap Rock”

Porous “Reservoir”
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Trapping Mechanisms

Stairphc
CO; trapping
Increasing storage security
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Requirements for Storage
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Domes Are Attractive Early Storage Target

GeoLocic Domes in MONTANA
witH Coac FieLos anp SeLecten Masor InpusTtriaL Point Sources oF CO,
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Half-of the.current major point source emissions

o Wedls

. for the next. 100 years ~7.5 GT R e
. Resource Estimate for 3 Domes ~5.3 GT

* Prevent trespass issues — buoyancy
flow will take CO, to top of dome

 Potential use as carbon warehouse —
decouple anthropogenic CO, rate from

utilization rate
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CO; extent at the end of BSCSP
injection
/ (approx. 1 sq mi)

Area of naturally occuring CO2
beneath Kevin Dome.

/ Carbon dioxide has been trapped within
the 700 sq mi structure for millions of years.




Site Characterization - 3D Seismic

Vecta

Danielson

Oil & Gas Ltd.

BSCSP Partner, Vecta has
the only shear wave
vibroseis trucks in North
America.
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Well Drilling, Log and Core Data




Geophysical logs | wels

Characterization & 15t Prod Inj Mon All

Monitoring: DownholeP&T  Cont. Cont. Cont. Cont.
Well Logging Gamma Ray Init Init Init Init
E:g.tgeifol:i::ng;;on BT SN Resistivity Init Init Init Init
Porosity Init Init Init Init
Density Init Init Init Init
Caliper Init Init Init Init
P&S Sonic Init Init Init Init
Sonic Scanner Init Init Init
Isolation Scan Init Init Init
FMI Init Init Init
NMR Init Init Init
Natural Gamma Init Init Init
Elemental Spec Init Init Init
Cement Eval Init Init Init Init
Pulsed Neutron Init Annual  Annual/ Init
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Middle Duperow — Fractures

Site Characterization: Core
Fracture Analysis




Fracture Analysis of Cored Intervals of the Duperow

Duperow Facies Model

West Dolomitized East
Limestone olomitize Limestone
Facies
5 4 3 2b
Basin Slope Fore-Reef |ShOlOW pegey Snefsty Shoe’] Lagoon | Tidal Flat

e tromatopo:oid Microbial Mudtone/

Boundstone Wackestone/Packstone
Pelold and Amphipora
Packstone/Grainstone
Stromatoporoid Peloid and Amphipora
Wackestone Packstone/Wackestone
Packstone
arac:‘:opod Stromatoporoid
ackestone Packstone/
Mudstone Gralnnehe MR 2x.Sannen
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Caprock Geomechanical Tests .1o:Alamos

HATIOMAL LABORATORY
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Schiumberger

MOdeI I ng Carbon Services

Danielson Wallewein
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Controlled Release e | Site to test near
F|eld TestFacHlty o

surface detection
technologies (first
in the world)

>100 Investigators
41 Sensors

7 Universities

8 Gov. Labs,

7 Companies

Consulted /
Imteracted on

73 m facilities on 4
continents in Brazil,
Denmark, Norway,
UK, Australia,
Korean

[ ] Packer

u Pressure

H
transducer cm

= = = Electric cable Packer
------- Packer inflation line
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Basalt Storage

Basalt Injection

Site
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OIL FIELD LIFECYCLE AND THE USE OF CO,-EOR
1

Secondary recovery includes
pumping water into the reservoir
to push out residual oil

®  Primary production uses formation
= pressure followed by pumps to draw oil
2 tothe surface through the well bore
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When conditions are right, injected CO,
acts like a“degreaser” and can mobilize

residual oil to the surface
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Injected CO, CO,and oil oil swells and
encounters interact flows more freely
trapped oil to production
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l Microbially Enhanced Coal Bed Methane Concept

fipidsfand]

Re-inject treated water
with algal extracts
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Activity: Coal-dependent growth & conversion

Coal-> Natural Gas (CH,)

Thermodynamics: Conditions that promote growth & conversion
Reactive Transport: Movement of Nutrients/Organisms/Cross-Feeding
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Orem, W. et al., 2010. Organic Geoch—e—Ih.
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Sampling: Water vs. Coal Matrix

Water to
separator
or discharge

Gas 1o pipeline
—

Water
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l 13C-algae amendment indicates CH, carbon source

100 - GB = Glass Beads Used for control
py B o . .
m 90 38% "“CHy Dashed lines in graph
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o ® i 129, 13CH % amendment
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3 <40 | _= 7" 53% 8CH, CH,
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E -
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310 x T
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0 50 100 150 0.5 g/L 13algae + GB 11.5+p.0
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0.1 g/L 13-algae + coal = 6.3+0.3 521120 Qru——
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