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Abbreviations and Acronyms 

2D 2-Dimensional 
3D 3-Dimensional 
AoR Area of Review 
bbl/d Barrels per day 
BHP Bottom Hole Pressure
BOP Blowout Preventer 
CBL Cement Bond Log
CCS Carbon capture, and storage 
CO2 Carbon dioxide 
CMG Computer Modelling Group 
DH Hydraulic Diameter
DRM Dynamic Reservoir Model 
DTS Distributed Temperature Sensing 
EoS Equation of State 
EPA Environmental Protection Agency 
fD Darcy’s Friction Factor
ft. Feet 
g Acceleration due to Gravity
GEM General Equation of State 
KB Kelly Bushing 
kr,CO2 CO2 Relative Permeability
kh Permeability-Thickness Product
kh Absolute Horizontal Permeability
kv Absolute Vertical Permeability
kr,w Water Relative Permeability 
NU Nipple Up
MD Measured Depth 
mg/L milligrams per liter
MIP Mercury Intrusion Porosimetry
MIT Mechanical Integrity Test
MMt Millions of Metric tons 
MMtpa Millions of Metric tons per annum 
MR Mobilize Rig
∆P Pressure Drop
∆PTH Threshold Pressure
P&A Plugging & Abandonment 
PISC Post-Injection Site Care 
Pgrid Grid Block Pressure
pH Potential Hydrogen 
ppm Parts per Million 
psi Pounds per square inch 
psia Pounds per square inch, absolute 
ρ Fluid Density
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ρi 

ρu

RCA 
RU 
Re 
SCA 
SEM 
Sgrmax 
SS 
Swconn 
Swirr 
Tgrid

TIH 
TD 
TVD 
UIC 
USDW 
U.S. DOE 
U.S. EPA 
v 
zi 
zu 

Injection Zone Fluid Density 
Underground Source for Drinking Water Fluid 
Routine C ore Analysis 
Rig Up 
Reynolds Number 
Specialized Core Analysis 
Static Earth Model 
Maximum Residual Gas Saturation 
Subsea 
Connate Water Saturation 
Irreducible Water Saturation 
Grid Block Temperature 
Trip In Hole 
Total Depth (MD) 
True Vertical Depth 
Underground Injection Control 
Underground Source of Drinking Water 
United States Department of Energy 
United States Environmental Protection Agency 
Fluid Velocity 
Injection Zone Top Depth 
Underground Source for Drinking Water Bottom 
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8. WELL PLUGGING AND ABANDONMENT PLAN 

8.1. EXECUTIVE SUMMARY 

Trillium will conduct injection well plugging and abandonment for TCSC-2 according to the procedures below. 
In accordance 40 CFR §146.92, Trillium. will comply with this plugging plan for the TCSC-2 CO2 injection well, 
in addition to maintaining and updating the plan as required throughout the operational phase of TCSC 
project. Trillium will send a written notice documenting the intent to plug the TCSC-2 well at least 60 days 
prior to plugging the well. Any proposed revisions to this plugging plan will only be incorporated into this plan 
and/or implemented in the field, upon approval from the Region V UIC Director and will be incorporated into 
the permit, subject to the permit modification requirements of 40 CFR §144.39 or §144.41. After plugging 
operations are complete for the TCSC-2 well, a plugging report will be submitted to the Region V Underground 
injection control(UIC) Director within 60 days of plugging, and Trillium will retain the well plugging report for 
10 years following site closure.  

8.2. PLUGGING AND ABANDONMENT STRATEGY 

A generalized summary of plugging and abandonment (P&A) approach and operations for the TCSC-2 
Injection well is as follows:  

• Trillium will submit a written notice of intent to plug to the Region V UIC Director at least 60 days prior 
to the intended commencement of plugging and abandonment operations [40 CFR §146.91 (e) and
§146.92 (c)].

• After the life cycle of the well is complete, bottom hole measurements will be made from downhole
gauges to determine bottomhole reservoir pressure, necessary fluid density, and the well will then be 
flushed with a kill weight brine fluid [40 CFR §146.92]. A minimum of three tubing volumes will be
injected without exceeding fracture pressure.

• The well will undergo mechanical integrity testing (MIT) to ensure external mechanical integrity prior
to commencement of P&A operations [40 CFR §146.89, 40 CFR §146.92].  If a mechanical integrity
issue is encountered, remedial activities will be completed prior to proceeding with P&A activities.

• All casing in the wells will be cemented to the surface during construction [40 CFR §146.86] and will 
not be retrievable at abandonment.

• Upon permanent conclusion of the lifecycle of wells, the tubing and packer will be removed.
• A bridge plug will be set within 50 to 100 ft above the shallowest (ft MD) perforation with a cement

plug on top [ODNR 1501:9-11-08 (B) (1)]. 
• After removal of the tubing and packer, the balanced-plug placement method will be used to plug the 

well. If, after flushing, the tubing and packer cannot be released, an electric line with tubing cutter
will be used to cut off the tubing above the packer and the packer will be left in the well, and the
cement retainer method will be used for plugging the injection formation below the abandoned
packer.

• All of the casing strings will be cut off at least 3 feet below the surface, below the plow line. A blanking 
plate with the required permit information will be welded to the top of the cutoff casing.
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