Minimizing Exposure to Legacy Wells

Alexander P. Bump (alex.bump@beg.utexas.edu)
Susan D. Hovorka (susan.hovorka@beg.utexas.edu)

www.gulfcoastcarbon.org

April 5-7, 2023



mailto:alex.bump@beg.utexas.edu
mailto:susan.hovorka@beg.utexas.edu
http://www.gulfcoastcarbon.org/

Lots of wells and emissions
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Large point-source emissions
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Potentially re-usable infrastructure
e 1.1M legacy wells

* Holes in confining system

* Review and remediation add cost

Lots of competing uses to accommodate
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Area of Review
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Critical Pressure at 2500 m Depth
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All cases: Injection at 2500 m depth into brine with 60Kppm TDS; USDW = 6Kppm TDS; Seawater = 35 Kppm TDS
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Critical Pressure at Base of Storage Window
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All cases: Injection into brine with 120K ppm TDS; USDW = 6K ppm TDS; Seawater = 35K ppm TDS
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Pressure Propagation and AoR

* Well — Fault 0 5 10 20
_ - Structuraltrap  — State boundary —_—K"Ome"EfJ " F
SR BureAu OF [ salt ~ County / protraction area boundary S

Economic
GEOLOGY GULF COAST CARBON CENTER



Prospect 1: 400 km4, Open Boundaries

A. 100 mD permeability B. 20 mD permeability C. 500 mD permeability

Pressure Contour, MPa Pressure Contour, MPa Pressure Contour, MPa
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Prospect 2: 400 km?, Closed Boundaries

A. 100 m net reservoir B. 400 m net reservoir C. 400 m net reservoir, 2 wells
Pressure Contour, MPa Pressure Contour, MPa 20 Pressure Contour, MPa
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Small fault block, closed bounds

Prospect 3: 15 km?, Isolated Fault Block

A. 100 m net reservoir, 1 Mtpa B. 400 m net reservoir, 1 Mtpa C. 400 m net reservoir, 0.5 Mtpa

Pressure Contour, MPa Pressure Contour, MPa Pressure Contour, MPa
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Minimizing Conflict

* Rules of thumb to minimize AoR
* Choose deep injection zones
e Stack multiple injection zones
* Look for giant compartments
e Consider isolated pressure compartments
* Minimizing conflict
* Look for the big gaps in legacy wells
* Down-dip fetch areas are often most favorable
* First movers have a real advantage
* Beware the effect of later, nearby injection

* Two wild cards
* This does not consider the role of non-net reservoir—that may soak up significant pressure
* Water production can mitigate pressure but adds cost and creates a new problem
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