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Progress

V Geologic framework
V Assessment

V Site developed

V Seismic data

V Containment analysis

VBMP manual

SCHEDBDLE_E

Year 1 (2009-10)

Year 2 (2010-11)

Year 3 (2011-12)

Q1 | Q@ | Q3 | 4

Q1

Q2 | Q3 |

Q4 Q | Q@ | Q@ | o4

Task 1.0 Project Management and Planning

Task 2.0 Regional Significance

Subtask 2.1 Geologic Framework

Subtask 2.2 Capacity and Injectivity Assessment

Task 3.0 Test Site Characterization

Subtask 3.1 Site Design and Development

Subtask 3.2 Injectivity and Capacity

Subtask 3.3 Geophysical Characterization

Subtask 3.4 Simulation

Task 4.0 Containment Analysis

SubTask 4.1 Stratigraphic Containment

Subtask 4.2 Dissolution and Mineralization

Task 6.0 Technology Transfer

Task 5.0 Summary Analysis

Subtask 5.1 Site Selection Criteria

Subtask 5.2 Risk Assessment

V Simulation tools developed

V Dissolution and mineralization




i Project Overview:
. Goals and Objectives T Reservoir Simulation

A Development of open simulation technologies
that will allow for:

I accurate assessment of basin-scale storage
capacities, CO, Injection rates, and long-term
containment effectiveness

I Very large scales with many millions of cells

I Flexibility with physical processes, formulations, and
mathematical models

I Efficient calculation of phase behaviors

A Application of the simulator for the Black Warrior Basin
and elsewhere in Alabama



Significant Accomplishments
Reservoir Simulation

A Successful development
of robust algorithms and
framework

A Reproduction of
published results of SPE
Tenth Comparative
Solution (1.12 Million
cells), as noted in figures

A By far fastest solution of
SPE 10, with successful
solution in as little as 148
seconds (28 minutes
best published black-oil
solve time)
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Formation Low (Mt)| Medium (Mt)| High (Mt)
Pottsville 688 1377 23552
Parkwood 16 151 838
Bangor 12 24 44
Hartselle-Pride Mtn. 32 64 119
Tuscumbia il | 141 263
Devonian undiff. 140 279 520
Red Mountain 151 302 563
Sequatchie 35 69 129
Stones River 81 162 301
Knox 323 649 15211
Total 1,609 3,218 6,540
Years of capacity* 59 117 238
* Emission rate ~ 27.5 Mt/yr
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EXPLANATION
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BRINNHNDEEVITYITY

UNIT MAXRAEE MAX PREES SNIETIVITIT
(bbl/d) (psig)  (bbl/d/psig)
Pottsviile 2,160-9,324 350-1,850 1.2-11.8
Mississppiaan 1,350-3,600 1,050-1,700 0.8-34
Dev@iian 2,436 1,500 1.6
Kinex 3,350-10,800 995-1,750 3.4-6.2
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Abundant vertical and horizontal burrows
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PORUSHY PERMEABHATLI T
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Experimental Progress on Mineral
¢ Dissolution/Precipitation

I Iceland Spar calcite:
Cag.99MJ 037F€0.005sC 03

A Batch and column studies
Indicate pH insensitive Ca salts
resulting from acid reaction may

I CaS0O, CaOxalate, CaF,,
CaPO,

A Studies will continue to pursue
why reported dissolution
Inhibitors were not able to
mitigate calcite or dolomite
dissolution

‘ A Analysis of samples received from Gorgas well, nearest
~ to injection well, shows a close match to clean calcite.

I Tuscumbia limestone: Ca; 4sMJg 90sC O3

~22%m ground calcite
used in experiments

offer potential surface coverage |V f

Ground calcite after
treatment with 0.15M
hydrofluoric acid

Ground calcite after
treatment with 0.15M
oxalic acid

20
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SEISMICACQUISINION

2D Seismic Lines

A Line 201 (NWSE, Hwy
269)

1.28km (0.795 miles) N
of Gorgas #1 Well

Perpendicular to the
axial trace of
Sequatchie Anticline

A Line 101(NS), follows
county road 6




