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4.0 INJECTION WELL CONSTRUCTION PLAN 
40 CFR 146.82(a)(8), 146.87 

 

MARQUIS BIOCARBON PROJECT  

Facility Information 

Facility name:  MARQUIS BIOCARBON PROJECT 
 

Facility contact:  ELIZABETH STEINHOUR 
DIRECTOR OF ENVIRONMENTAL AFFAIRS 
10000 MARQUIS DRIVE, HENNEPIN, IL 61327 
815.925.7300 / BETHSTEINHOUR@MARQUISENERGY.COM 
 

Well name:  MCI CCS 3 

Well location: PUTNAM COUNTY, ILLINOIS 
 S2 T32N R2W 
 Latitude: 41.27026520 N, Longitude: 89.30939322 W  
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Figure 4 - 1: MCI CCS 3 injection well schematic & perforation zone locations. 
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4.1 Well Design (40 CFR 146.86 (b)) 

The proposed well design is shown above in Figure 4-1. The lithology of the injection and 
confining zones are shown with the injection depth, hole sizes and casing sizes and depths. These 
are discussed below. 

4.1.1  CO2 stream and Formation Fluids (146.86 (b)(1)(v)(vi)) 

4.1.1.1 CO2 Stream Chemical Composition 

The anticipated chemical composition of the CO2 stream is given in Table 4-2. Based on 
samples collected during normal operations and a fermentation drop at the ethanol-production 
facility, the injection stream will be composed of nearly pure CO2, with a composition of 99+% 
CO2. A fermentation drop is considered the period during fermentation when the worst-case 
emissions from the scrubbers would be observed. The chemical balance of the remainder of the 
injection stream will be composed of trace constituents (nitrogen, oxygen, and triethylene glycol 
[TEG]) with quantities of approximately 0.1%, 0.05%, and 0.3 gallons (gal)/MMSCF, 
respectively. Dehydration will be performed to reduce the water vapor content in the injection 
stream.  

 The well has been designed with corrosive-resistant materials 
that contact the injection stream to prevent corrosion of the components caused by the presence 
of carbonic acid. Hydrogen sulfide (H2S) is not expected to be present in the injection stream; 
however, analyses will be performed to confirm this.  

  

The corrosivity of the injection stream should be limited given the quantities of the minor 
concentrations of the trace constituents in the injection stream, and the water content will be 
maintained below  within the plant piping to the injection well.  
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All casing strings will be centralized with bow type centralizers.  
 

Specific pressure ratings for the tubulars are provided in Permit Section 4.1.2 and in Appendix 
X Marquis_Injector_TDAS-Simulation 6-30-2023. However, all selected casing and tubing 
grades and weights will be adequate for handling anticipated stress loads and pressures 
throughout the life of the project. The downhole tubulars were analyzed to ensure their ability to 
withstand the anticipated loads. This analysis reviewed loads during installation, drilling, 
injection, workover, and subsequent abandonment. Additionally, effects due to cyclical loading, 
temperatures and temperature fluctuations, and exposure to wellbore fluids were also assessed. 
Figure 4-5 details the minimum recommended tubulars and descriptions of key loads that were 
assessed. The design is robust, meeting industry accepted minimum safety factors with a 
significant margin. See Section 4.1.3 for design standards and safety factors. 

The injection well will include the following casing strings:  
 

 All 
casing strings will be cemented to surface. Figures, 4-5 , and 4-6  summarize the casing and 
tubing/packer program for the injection well. Any potential changes to the final well design will 
be discussed with the UIC Director or representative.  

The deepest underground source of drinking water (USDW) was confirmed from the fluid 
sampling program during the characterization phase and was determined to be the Gunter 
Sandstone formation. Intermediate casing will be set through the Gunter and into the top of the 
Eau Claire caprock which will provide an additional layer of protection to the USDW.  
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injection with an annular pressure loss event results in a  The highest collapse 
load assessed assumes that the tubing is evacuated during a high annular pressure event, but still 
results  and meets design criteria. Axial loading will be minimal due to shallow 
setting depth, low temperatures and all evaluated axial load cases result in  
Furthermore, axial modeling (WELLCATTM Temperature & Pressure) analysis indicated that 
both pressure testing and operational conditions are in the working envelope of the tubing-packer 
design limits (See Figure 4-3: Packer-Tubing Axial Loading). 

 

Figure 4 -  3: Packer-Tubing Axial Loading 

4.1.4 Cement (40 CFR 146.86 (b)) 

The cemented casing strings (four in total) for the proposed injection well will all be cemented 
back to surface. The surface strings will be cemented using Class A, H, or G cement while the 
intermediate string will be cemented using Class H or G cement. The injection string will be 
installed using Schlumberger’s EverCRETE (or equivalent) as the tail mix across the injection 
reservoir and caprock intervals with Class G or H as the lead above the caprock. Table 4-10 
gives a summary of the cement types to be used for each casing string. 
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plume would preferentially flow into these zones and quickly migrate horizontally creating an 
even larger plume footprint and AoR.  

4.2 Drilling Contingencies 

The largest drilling issue is anticipated to be the Potosi Dolomite  
. This formation is widely known for its vugular, secondary porosity zones that can lead to 

lost circulation while drilling. Generally, it is thought to be more problematic deeper into the 
Illinois Basin to the south and east, away from the Marquis Biocarbon Project site. However, it is 
a risk that the project will plan to manage at the project site. The Potosi formation did not present 
drilling problems during the installation of the MCI MW 1 well. However, in the event 
circulation is nearly or completely lost, the plan is to drill ahead without drilling fluid returns 
through the remainder of the formation if possible. Then, a thixotropic cement slurry will be 
pumped, likely several slurries, to seal off the lost circulation zones. Once circulation has been 
fully restored, drilling will proceed as planned. 

In the event of severe lost circulation issues, a two-stage cement job may be implemented. The 
differential valve (DV) tool will be set just above the uppermost encountered lost circulation 
zone.  

Although elevated pressures or hydrocarbons are not expected, Blow Out Prevention Equipment 
(BOPE) will be installed prior to drilling below the surface casing. Periodic drills and training 
will be performed to ensure the crews are educated in how to react to a well control event. 

Other planned contingencies include standard oilfield practices for preventing excessive borehole 
deviation and a lost drill string. A stiff bottom-hole assembly (BHA), including stabilizers and/or 
drill collars, will be used to prevent significant deviation from vertical and to minimize the 
corkscrew tendency of the drill string. Intermittent deviation checks using single shot surveys 
will be used to verify that wellbore deviation stays below five degrees from vertical. Directional 
drillers will be contracted in the event consecutive deviation surveys show to be greater than five 
degrees from vertical to bring the wellbore back to near zero degrees.  

Periodically throughout the drilling process the drill string will be pulled back up through the 
wellbore to ensure the hole is in good working condition, known as “wiper trips.” These short 
trips can prevent the buildup of formation cuttings around the outside of the drill string which 
can cause the string to become stuck in the hole in the worst cases. They also ensure the 
formation of an even mud-cake layer along the walls of the wellbore which aids in better data 
collection with wireline tools in addition to a smoother installation of casings later in the process. 

4.3 Annular Fluid System 

All project wells will have annular fluid when tubing and packers are installed. MCI CCS3 will 
have an active annular pressure monitoring system. The space between the casing long string and 
the injection tubing (i.e., annulus) is filled with a pressurized brine fluid, and is sealed at the 
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