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OUTLINE 
 

ÅProject Overview 

ÅSimulation 

ÅMineralization, Dissolution, and Seals 

ÅGeological Analysis 

ÅGeophysics 
 

 



PROJECT GOALS 

Assess the risks associated with geologic 
carbon storage in the Black Warrior basin. 

Develop a regional plan and BPM for carbon 
sequestration. 

Analyze the CO2 storage capacity and 
injectivity of stacked saline formations in the 
Cambrian-Pennsylvanian section of the Black 
Warrior basin. 

 



PROJECT OBJECTIVES 
ÅAssess saline reservoirs, O&G reservoirs 

ÅShoot 2-D seismic profiles 

ÅDrill geologic test well at Plant Gorgas 

ÅCore reservoirs and seals 

ÅQuantify reservoir properties 

ÅAnalysis of mineralization, dissolution, seals 

ÅReservoir simulation 

ÅDevelop best practices manual 

ÅLeave infrastructure at plant 
 

 



SCHEDULE 
 

VGeologic framework 
VAssessment 
VSite developed 
VSeismic data 
VSimulation tools developed 
VContainment analysis 
VDissolution and mineralization 
VBMP manual 

Progress 
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Project Overview:   
Goals and Objectives ï Reservoir Simulation 

ÅDevelopment of open simulation technologies 
that will allow for:  
ïaccurate assessment of basin-scale storage 

capacities, CO2 injection rates, and long-term 
containment effectiveness 

ïVery large scales with many millions of cells 

ïFlexibility with physical processes, formulations, and 
mathematical models 

ïEfficient calculation of phase behaviors 

ÅApplication of the simulator for the Black Warrior Basin 
and elsewhere in Alabama 



Significant Accomplishments 

Reservoir Simulation 

ÁSuccessful development 
of robust algorithms and 
framework 

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

ÁBy 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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NATCARB ASSESSMENT 
 



GEOLOGIC MAP 
 

Gorgas 1.4 Gw 

Miller 2.8 Gw 

5 mi 



WELL 
LOGS 

 

GR

SP 

CNL 

FDC 

Gorgas #1 
borehole 

 



BRINE INJECTIVITY 
 

MAX RATE 
(bbl/d) 

UNIT INJECTIVITY 
(bbl/d/psig) 

MAX PRESS 
(psig) 

Pottsville 

Mississippian 

Devonian 

Knox 

2,160-9,324 

1,350-3,600 

2,436 

3,350-10,800 

350-1,850 

1,050-1,700 

1,500 

995-1,750 

1.2-11.8 

0.8-3.4 

1.6 

3.4-6.2 



MISSISSIPPIAN CROSS-SECTION 
 



GORGAS #1 CORES 
 Boyles SS Tuscumbia LS Fayette shale 

Core diameter = 4 ñ 

Pride Mtn. shale 



GRAPHIC CORE 
LOGS 

Boyles Sandstone Fayette Shale 



POROSITY, PERMEABILITY 
 Mississippian Pottsville 



WATER AND OIL 
SATURATION 

Gorgas #1  

Conventional 
core analysis 

 
Fluoroscope image, Hartselle SS 

10 mm 



Experimental Progress on Mineral 

Dissolution/Precipitation 
Å Analysis of samples received from Gorgas well, nearest 

to injection well, shows a close match to clean calcite. 

ïTuscumbia limestone: Ca0.96Mg0.006CO3 

ïIceland Spar calcite: 
Ca0.99Mg0.037Fe0.005CO3 
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~225ɛm ground calcite 

used in experiments 

ÅBatch and column studies 

indicate pH insensitive Ca salts 

resulting from acid reaction may 

offer potential surface coverage 

ï CaSO4, CaOxalate, CaF2, 

CaPO4 

ÅStudies will continue to pursue 

why reported dissolution 

inhibitors were not able to 

mitigate calcite or dolomite 

dissolution 

 

Ground calcite after 

treatment with 0.15M 

hydrofluoric acid 

Ground calcite after 

treatment with 0.15M 

oxalic acid 



SHALE SEAL ANALYSIS 

Gorgas #1  

Pottsville Fm., 
Pride Mtn. 

Fm., Red Mtn. 
Fm. 



SEISMIC ACQUISITION 

2D Seismic Lines 

Å Line 201 (NW-SE, Hwy 
269) 

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

     Perpendicular to the 
axial trace of 
Sequatchie Anticline 

 

Å Line 101(N-S), follows 
county road 6 


