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WESTCARB Northern Arizona Geologic
Storage Pilot Test
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® Large CO, sources in the
region

— 4 large coal-fired power
plants
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% Terestrial Sequestration Plots

— 20-30 Mt CO, per year

— Additional capacity
anticipated

® Focus on siting for future
power plants
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outreach

® Phase llI: CO, injection,
monitoring and storage
assessment

® Phase I: Pre-pilot planning,
geologic characterization and

® Phase II: Characterization,
detailed pilot project planning
and permitting

Phased Approach to the Pilot Test

Storage
Options
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Phase I: Siting Considerations

® Formation permeability
— Effect on injectivity
— Effect on capacity
® Depth of storage formation
— Influence of storage depth on capacity

— Influence of a deep water table on
capacity
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Effect of Permeability on Injectivity: Lower
Permeability Rocks Have Lower Injectivity

Injectivity=Injection Rate/Pressure Buildup/Thickness
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Adequate Injectivity in Low Permeability
Formations Can Be Obtained Using
Horizontal Injection Wells

Krechba 503

1500 metres of horizontal
section.

Courtesy of BP

‘ Horizontal Wells at the In Salah Field, Algeria Result in 10-fold Increase in Injectivity ‘
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Some Factors Controlling the Capacity of
Storage Reservoirs

Multiphase Gravity Heterogeneity Structural

Flow Effects Effects Effects Effects
G ¢, Gy c,
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Approach

Degosiional Setting
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High-Permeability Sand
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Low-Permeability Sand
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Effect of Permeability on Storage Capacity

Total Capacity
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Lower permeability rocks may have higher capacity
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Effect of Storage Reservoir Depth on Capacity
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Storage capacity increases with depth because the density of
CO, becomes greater.
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Phase II: Detailed Site Characterization

= Drill a single well
— Geologic logs Flow
— Geophysical logs Modeling

— Short term permeability
tests of promising

injection zones Geophysica|
= Assess most promising Modeling
options for CO, storage

test

= Assess regional storage

o Test Plan
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Phase Ill: CO, Injection, Monitoring and
Storage Assessment

® CO, Injection 00

— ~2,000 tonnes il

3,000 —

— Manufactured or natural 2000

source T

L

. . -]

® Seal integrity assessment : o

- - - il

® |njectivity assessment o

) 4,000 =

® Capacity assessment e
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Phase lll:

Monitoring

Measurement technique

Measurement parameters

Application

Fluid composition

CO, & natural gas composition
Brine salinity, alkalinity, pH and
composition

Predict solubility and mineral trapping
Quantifying CO,-water-rock interactions

Subsurface pressure

Reservoir pressure

Overlying reservoir pressure
Annulus pressure
Groundwater aquifer pressure

Control of formation pressure below fracture gradient
Wellbore and injection tubing condition
Leakage out of the storage formation

Well logs

Gamma, SP, resistivity
Brine salinity

Sonic velocity

CO, saturation (RST)

Lithology

Tracking CO, movement in and above storage formation
Tracking migration of brine into shallow aquifers
Calibrating seismic velocities for VSP surveys

Vertical seismic profiling

P and S wave velocity
Reflection horizons
Seismic amplitude attenuation

Detecting detailed distribution of CO, in the storage
formation
Detection leakage through faults and fractures

Cap rock integrity (if
feasible)

Leakoff test, pressure drop
across seal

Natural stress state, maximum injection pressure

CO, land surface flux
monitoring using
flux chambers and
eddy covariance

CO, fluxes between the land
surface and atmosphere
atmosphere

Detect, locate and quantify CO, releases

Soil gas sampling

Soil gas composition
Isotopic analysis of CO,

Detect elevated levels of CO,
Identify source of elevated soil gas CO,
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sources
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Benefits to the Region
® Large and growing CO,

® Favorable geology for
geological storage

® Assessment of CO,
storage potential

— Seal integrity
— Injectivity

— Capacity
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