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BASIN FOR SOURCE PROXIMAL CO, STORAGE

South Georgia Rift Basin (SGR) — Buried Mesozoic basin extending
west-southwesterly from South Carolina into Georgia that formed
along zones of faulting and subsidence during the period of crustal
extension associated with the breakup of Pangea.
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GEOLOGIC CHARACTERIZATION OF THE SOUTH GEORGIA RIFT
BASIN FOR SOURCE PROXIMAL CO, STORAGE

South Geor

* Related(?) to Triassic Newark basins

* Buried entirely beneath the Southeast Coastal Plain

e Covers area over 160,000 km?

* Thickness of the basin fill may be up to 6 km

* Basin fill mostly fine to coarse grained sandstones, conglomeritic
sandstones, mudstones, and siltstones — redbeds with
intercalated layers of basalt/diabase

* Opverlain by Jurassic basalt (“J” horizon) that is greater than 250 m
thick in some parts of the basin

7';:,,’ L 10 km | GA-11 Migrated




GEOLOGIC CHARACTERIZATION OF THE SOUTH GEORGIA RIFT
BASIN FOR SOURCE PROXIMAL CO, STORAGE

Characterization Hypothesis

South Georgia Rift Basin (SGR) is capable of storing
9 d large quantities of CO, and multiple caprock
formations are present to maintain the integrity of the
@ storage of CO, as a supercritical fluid.
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UTM NAD83 Zone 17N Meters
Easting: 506642
Northing: 3652952.
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GEOLOGIC CHARACTERIZATION OF THE SOUTH GEORGIA RIFT
BASIN FOR SOURCE PROXIMAL CO, STORAGE

Conceptual Solid Earth Model
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GEOLOGIC CHARACTERIZATION OF THE SOUTH GEORGIA RIFT
BASIN FOR SOURCE PROXIMAL CO, STORAGE

DOE (2006) CO, Storage Capacity Estimation for Saline Formations
Geoz = A X g X Qpop X XE

Where: G¢o, = Mass estimate of saline formation CO,

storage capacity (M)

A = Geographical area (footprint) that defines the
basin (L?)

h, = Gross thickness of saline formation defined
by A (L)

9, = Average total porosity over hg (I°/L>)

o = Density of CO, at pressure and temperature
that represents storage conditions (M/L?)

E = Storage efficiency factor — fraction of total
pore volume that is filled (L?/L?)

. b Giaop
Rearranging terms: A

e (hgxgtotxPXE)
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Gcop = 30 million tons

Gross thickness = 500 m

Average total porosity = 20%

Density of stored CO, =700 kg/m?
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Geographic Area Required to Store 30 Million Tons of CO5, km?
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GEOLOGIC CHARACTERIZATION OF THE SOUTH GEORGIA RIFT

Characterization

Three Phases:

-

1. Preliminary geologic storage assesst
based on existing data and analyses
including re-interpretation and
integration of existing data (Year 1)

e

Regional characterization of t CO,

storage formation (Year 2)

Site-specific characteriz
coring, logging geotechr

(Year 3)

Recovery Ac
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Phase 1: Preliminary Geologic Storage Assessment

Task 1: Project Planning and Management
1.1 — Revise Project Management Plan
1.2 — Conduct Planning and Reporting
1.3 — Develop Interface Capability to NATCARB Database
1.4 — Develop Project Web Site

Task 2: Determine and Evaluate Characteristics of Mesozoic Reservoirs in SGR

2.1 — Gather and Assess Existing Geologic/Geophysical Formation Data

2.2 — Determine Structural Controls on Mesozoic Reservoirs in SGR with
Existing Seismic Data

2.3 — Identify Favorable Injection Targets

2.4 — Estimate Regional Significance of Target Injection Formations on Basis
of Known Analogs of Eastern US Triassic Basins

2.5 — Estimate CO, Storage Capacity

2.6 — Estimate Containment Effectiveness

2.7 = Decide if Further Investigation is Warranted (“Go/No Go” Decision)
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GEOLOGIC CHARACTERIZATION OF THE SOUTH GEORGIA RIFT
BASIN FOR SOURCE PROXIMAL CO, STORAGE
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BASIN FOR SOURCE PROXIMAL CO, STORAGE

SEISDATA 4

SEISDATA 6

mmm Existing Seismic Lines
Deep Saline Formations_NatCarb 2008 Atlas
South Georgia Rift Basin
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BASIN FOR SOURCE PROXIMAL CO, STORAGE

Eastern North America Rift Basins
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BASIN FOR SOURCE PROXIMAL CO, STORAGE

Basin Name Pros Cons

e Well Studied buried basin | e Rather small in

Dunbarton Basin .
*Close Proximity to SGR comparison

eRather narrow basin

D River Basin | *Nearest d basin
€ep nuver bas carest exposed bas Strikes NE — SW

: ... * Either younger or active
. *Best studied Triassic rift for 1 :
Newark Basin or longer time

basin
*Strikes NE — SW

o Strikes E — W, similar to | *Not generally considered
SGR in South Carolina a separate basin

Narrow Neck
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e Anomalies
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Gather and Assess Existing
Geologic/Geophysical Data

Determine Structural Controls on

Mesozoic Reservoirs with Known Analogs

Identify Favorable Injection Zones

and Containment Effectiveness

Estimate CO, Storage Capacity
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“Go/No Go” Decision M”z'
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Phase 2: Target CO, Storage Formation Regional Characterization

Task 3: Assess Regional Significance with Additional Surface Seismic Surveys

Task 4: Refine Capacity Estimates Using Updated Conceptual Model Resulting
from Task 3

Task 5: Simulate Injectivity into Target CO, Storage Formation

Task 6: Decide if Formation Characterization and Injectivity Evaluation
Encourage Site-Scale Investigation (“Go/No Go” Decision)

Task 7: Select Test Hole Site and Develop Drilling Bid Package
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BASIN FOR SOURCE PROXIMAL CO, STORAGE

* Three test locations within study area

* 20 km of reflection seismic at each area
* Lines located along public roads

* Depth penetration equal to 5,180 m
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Integrate New Seismic Data
with Phase 1 Existing Data

Refine Solid Earth Model
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GEOLOGIC CHARACTERIZATION OF THE SOUTH GEORGIA RIFT
BASIN FOR SOURCE PROXIMAL CO, STORAGE

Phase 3: CO, Storage Containment Assessment

Task 8: Drill/Core Caprock and Form_tion
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GEOLOGIC CHARACTERIZATION OF THE SOUTH GEORGIA RIFT
BASIN FOR SOURCE PROXIMAL CO, STORAGE

Drilling and Coring

* Site selected from Phase 2 investigation
* > 2,600 m (8,500 ft) deep test hole
* Wireline logging including but not
limited to:
* NMR
* Gamma-gamma
* Gamma ray spectral
* Neutron density
* Induction
* Dip Meter
* Photo-electric
* Sonic
* Core extraction:
* 18.3 m (60 ft) of caprock
* 54.9 m (180 ft) of potential reservoir
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GEOLOGIC CHARACTERIZATION OF THE SOUTH GEORGIA RIFT
BASIN FOR SOURCE PROXIMAL CO, STORAGE

Core Analysis
* Petrologic analyses (9.1):
* Field logs
* Wireline logs
* Inspection of core

* Laboratory analysis of core 3

(XRD, SEM, rock mechanics, K, ¢, etc.) 4 f .

* Thin section

* Rate of dissolution of CO, into brine (9.2):

* Solubility of CO, in brines

* Interfacial tension

* Sorption properties .

e Rate of mineralization (9.3):

* Solid mineral dissolutio
based on brine characte
conditions — predict effec
injectivity and permanen

capacity
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Drill/Log/Core Test Hole

Assess Caprock and Storage Formation

Properties and Brine Interaction

Evaluate Leakage Pathways

Finalize Conceptual Model of SGR
and Simulate Injection

Identify Site Attributes that
Pose Risks to Operations
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GEOLOGIC CHARACTERIZATION OF THE SOUTH GEORGIA RIFT
BASIN FOR SOURCE PROXIMAL CO, STORAGE

Phase 3 Concludin
* Develop Wellbore
* Test Hole Abandonment § & 4 ™ . -
* Final

@ | Scientific report
|
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