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Ideal region for sequestration projects
1. Large CO, production and large sequestration potential due to geologic diversity

2. Economic significance—Gross Regional Product—S$ 1,534 Billion, 16% U.S. economy )
3. 25% of electricity generated in the U.S.
4. Coal burning powerplants—77% of region’s electricity generated using coal; 83% of - et

the total region’s large CO;, point sources = Seotogia
5. Population 50.8 million with growing energy needs
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The Precambrian is the bottom-most confining layer The Basal Cambrian injection targets represent a large saline aquifer.
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More Maps...... How Will the Maps Be Used? GIS-based Website for Map Viewing and Public Outreach
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Maps in this project are both machine and hand contoured. For the Rose Run, Oriskany Sandstone has potential as both a saline aquifer and from depleted oil I <o maps. e B i
the OH and WV portion were kriged, but PA and KY were contoured by hand. and gas fields.

CO2 Sequestration Capacity Calculations Saline Solution vs.

. . . _ _ _ . Volumetric Calculation < ot
We are calculating saline aquiifer, oil-and-gas reservior, and coal bed/ organic shale capacities. Methods b 522

‘F .Ij/ ‘}n: “" : < : [ 1 150,000,001 - 200,000,000
|:| 200,000,001 - 250,000,000

2. Calculations require many parameters, some of which have very limited data support. -~ e
a. Porosity, thickness, overburden pressure, temperature, salinity, and pore-water fluids onmi s
b. We will develop lithology maps for Phase Il to improve spatial models of above parameters. =
3. Example calculations for the Mt. Simon Sandstone (a saline aquifer) show enormous capacity.
a. Volumetric and solution calculations use 14% average porosity (measured from injection wells in western Ohio|
b. Assuming only 10% of total pore volume is available, calculation still yields 380 billion metric tons CO, capacity!
c. Solution capacity with 10% available pore space is 14.6 billion metric tons.

Oriskany Sandstone, Structure Map Devonian Shales, Isopach Map 1

[ 450,000,001 - 500,000,000
[ 500,000,001 - 550,000,000
I 550,000,001 - 600,000,000
I 500,000,001 - 650,000,000
I 550,000,001 - 700,000,000

4. Calculations are for regional assessment, detailed studies are required for specific sites. HOIBIIEHIC CaPEaies Eie A
huge, but how much (B
pore space is really avail- N W

GIS Modeling for Site Discrimination able for injection? Volu | b

metric calculations pro- N :

Expert SyStemS aPPrOaChES Ut”iZing Gls technology dlre bEing explored to Sythesize multiple geologic vide a maximum capacity S ——————

estimate.
maps for stakeholders outside the earth sciences.

MODEL INPUT _ _ : _ _
& Ll Making Interpretive Geologic Maps Using Fuzzy Techniques

= Combine lithology, thickness and overburden grids to make a single map of Salinity is too large in this M. Simon Saline Solution Capacity
region to permit CO; ~_

geologic quality for CO; injection. into solution.

Legend

Mt Simon Capacity
Metric Tons CO2

I 495 - 10,000,000

[ ] 10,000,001 - 20,000,000
[ 120,000,001 - 30,000,000
I 30,000,001 - 40,000,000
I 40,000,001 - 50,000,000

Lithology OUTFUT = The fuzzy model and subsequent map summarizes the geologic information. The

map can be combined with other economic/engineering factors for use in
regional evaluations. A hypothetical example is provided (below and figure to

i left).

feet 3 Thickness Site Quélity Map Fuzzy Modeling Procedure

FUZZY MODEL
-

Legend Legend

Faults N

Structure
feet (relative to sealevel) W E
968

.H‘9“137°°'°°°°°° 1. Grid cells for each input layer are reclassified (values from 0.0-1.0) as to injection appropriateness (1 = very good, 0.5 e e
O - ° Low : 35.798088 ° = mediocre, 0.0 = unacceptable). In the diagram to the left, blues are excellent, greens are good, and reds are poor LN *“e\ig
Miles Miles for injection. %% ;'1__ :
0 2040 80 1080 0204 80 T R0 2. The grid layers are combined using a fuzzy operator. For this example, we used the fuzzy AND operator. This operator Solution capacities are an e

returns the lowest value of the three layers at each grid cell. order of magnitude less,

Regional AREIEE such as the OriSkany lllustrate the need for detailed site studies. Like coals, Ol’ganiC rich shales can be used In COZ enhanced methane 3. The output map (grid) is created according to the rules of the operator. For this example, if we had grid cell values still very large. Solution S
[thickness = 0.2, lithology = 0.5, overburden = 0.9], the value 0.2 would be returned. The map is conservative, as the capacity provides a mini- " - I

For example, faults can serve as reservoir traps or potential leakage pathways. recovery—CQO, storage projects. ORI presence of any low value will keep the area from getting a high score. mum estimate.



