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CONSTRUCTION DETAILS 
40 CFR 146.86(a) 

 
One Earth CCS 

 
Facility Information 

Facility name: One Earth Sequestration, LLC 
OES #1 

Facility contact: Mark Ditsworth, VP of Technology and Special Projects 
One Earth Sequestration, LLC, 202 N Jordan Drive, Gibson City 
(217) 784-5321 ext. 215 
mditsworth@oneearthenergy.com 

Well location: McLean County, IL 
40.485183°N, -88.481202°W (NAD 1983) 
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Dry supercritical CO₂ is not corrosive, and corrosion occurs only when water is present (Russick 
et al., 1996; Zhang et al., 2011). Supercritical CO₂ is considered “dry” at water concentrations of 
less than 10 lb/MMscf (211 ppmv). The design basis for the carbon capture and compression 
facility at One Earth Sequestration establishes a treatment specification of 10 lb/MMscf (211 
ppmv) for CO₂ delivered to the wellhead (FEED). Laboratory and modeling studies for the Mt. 
Simon Sandstone in the Illinois Basin indicate minimal reactivity of the rock with brine and CO₂. 
These results are discussed in the Narrative Section, Geochemistry [40 CFR 146.82(a)(6), 
Subsection: Geochemical Reactions and Modeling], and in the Site Suitability Section [40 CFR 
146.83, Subsection: Reservoir and Compatibility with the Injectate]. 

The annular space above the packer—between the 9⅝-inch long-string casing and the 5½-inch 
injection tubing—will be filled with fluid to maintain a positive pressure differential that stabilizes 
the injection tubing and inhibits corrosion. Annular fluid pressure at the surface will be 
continuously monitored and adjusted to maintain a 100-psi positive pressure differential above the 
tubing pressure. See the “Injection Rate and Pressure Monitoring” subsection of the Testing and 
Monitoring Plan for a detailed description of the annulus monitoring system. 

The annular fluid will be a non-corrosive fluid with additives that may include a corrosion 
inhibitor, biocide, and oxygen scavenger. The fluid will be filtered to prevent solids from 
interfering with the packer or other components of the annular pressure management system. 
Surface annulus pressure will be maintained at a minimum of 100 psi, and the annulus pressure 
directly above the packer will be kept at least 100 psi above the adjacent tubing pressure during 
injection. Throughout the interval above the packer, annulus pressure will remain greater than the 
injection-zone formation pressure at all times. Permanent downhole gauges will monitor pressure 
and temperature at the packer. These gauges will be installed in a gauge mandrel above the packer 
and will transmit data to the surface SCADA system via a cable routed through the annulus. 

 
The Testing and Monitoring Plan provides corrosion monitoring of injection-well tubing using 
the coupon-monitoring method. It measures water content in the injectate to evaluate the 
potential corrosiveness of the injected CO₂. In addition, fluid samples from the Above Confining 
Zone (ACZ #1 and #2) monitoring well and the In-Zone Monitoring (IZM) wells will include 
field measurements of pH during each sampling event. 
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Note 1: After drilling a 26-inch hole to approximately 374 feet true vertical depth (TVD), a 20-
inch, 94-ppf, J55 short-thread-coupling (STC) casing string will be set and cemented to the surface. 
The coupling outside diameter is approximately 21 inches. Based on available geologic data, 
setting the surface casing at approximately 347 feet is expected to place the shoe within bedrock, 
helping to protect shallow groundwater that may be used for domestic or commercial purposes. 
Centralizers will be installed on the first three joints and then on every third joint to the surface. 
Figure 1 shows the casing stress analysis for anticipated operating scenarios, and Table 5 provides 
the corresponding design data. 

Note 2: After a shoe test or formation integrity test (FIT), a 17½-inch hole will be drilled to 
approximately 4,046 feet true vertical depth (TVD). A 13⅜-inch, 61-ppf, J55 buttress-thread-
coupling (BTC) casing string will then be run and cemented to the surface. The coupling outside 
diameter is approximately 14⅜ inches. Centralizers will be installed on the first three joints and 
then on every third joint to the surface. Figure 2 shows the casing stress analysis for anticipated 
operating scenarios, and Table 6 provides the corresponding design data. Metallurgy designations 
used in this table are consistent with the casing and tubing materials specified herein and are 
referenced using standardized terminology for clarity and consistency across figures, tables, and 
narrative descriptions. 

Note 3: After a shoe test or formation integrity test (FIT), a 12¼-inch hole will be drilled to 
approximately 7,100 feet true vertical depth (TVD) through the Mt. Simon Sandstone, where the 
long-string casing will be run and cemented. The long-string casing includes sections of 13Cr 
(API) and CRA – Vallourec VM 25S (25Cr-class, proprietary), as shown in Table 16. Hereafter, 
this material is referred to as “VM 25S CRA.” The coupling outside diameter is 10⅝ inches for 
13Cr (API) and 10.420 inches for VM 25S CRA. Centralizers will be installed on every joint from 
total depth to 200 feet above the injection interval and on every third joint thereafter. Figure 3 
shows the casing stress analysis for anticipated operating scenarios, and Table 7 provides the 
corresponding design data. 

Note 4: The maximum allowable suspended weight, based on the specified yield strength of the 
injection tubing and the weakest tubular or connection, is 318,000 pounds. Figure 4 shows the 
tubing stress analysis for anticipated operating scenarios, and Table 8 provides the corresponding 
design data. The final tubing design will include profile nipples and latching devices suitable for 
downhole shut-in, testing, and well workovers. The packer will be a hydraulic-set mechanical 
packer with an HNBR sealing element and HNBR/Viton elastomers, with metallurgy of at least 
VM 25S CRA. Final vendor selection will occur during construction. 

The annular completion fluid will be an inhibited CaCl₂ brine containing a corrosion inhibitor, 
scale inhibitor, oxygen scavenger, and biocide, with a density of approximately 8.8 lb/gal. 
Downhole instrumentation will include high-resolution tubing and annulus pressure gauges. 
Single-mode and multi-mode fiber-optic cable will be installed externally on the tubing for 
distributed temperature sensing (DTS) and distributed acoustic sensing (DAS). 

A primary design objective of the well is to isolate and protect the Underground Source of Drinking 
Water (USDW) from the injection stream. Design considerations include sufficient casing diameters 
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Figure 3. 9.625-inch Longstring Casing (Top section from 0 – 3,900 feet) axial force design envelope. 

 
 

Figure 4. 9.625-inch Longstring Casing (Bottom section from 3,900 – 7,100 feet) axial force design envelope. 
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Figure 6. Proposed OES #1 wellhead schematic. 




































