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4.0 ENGINEERING DESIGN AND OPERATING STRATEGY [40 CFR 
146.82(a)(7), (a)(8), (10), (11), (12) 146.86, 146.87] 

Milestone’s permit Section 4.0 describes the engineering design details and operational strategies 
employed during the planning of the Dusk CCS #2 Well proposed by Milestone. Along with the Well, 
engineering design details and operational strategies of the proposed above-zone monitoring well and 
USDW monitoring well, respectively named Dusek AZM #2 and Dusek USDW #2, are presented in 
this section.  

This section also features the design and construction of the planned monitoring wells that will be 
drilled to support injection into the Well. Milestone plans to drill one above-zone monitor well, the 
Dusek AZM #2, and one USDW monitoring well, the Dusek USDW #2.  

 
 

 

 

4.1 Engineering Design [40 CFR 146.82(a)(11), (12), 146.86] 

The design of the Well is optimized to permanently sequester CO2, prevent the movement of CO2 and 
subsurface fluids into USDWs, and account for various operational factors, such as injection volume, 
rate, chemical composition, metallurgical evaluations, physical properties of the injectate fluid, and the 
corrosive nature of the injectate fluid and its impact on wellbore components. The operation of the well 
will be managed to ensure efficient use of pore space in the reservoir and to contain the CO2 within 
the authorized injection unit both during and post-injection. 

The Dusek CCS #2 Well is designed to withstand the corrosiveness of the injectate.  
 

dditionally, the wellbore cement design and products used to 
cement the well are designed to create good, reliable bonding between the casing and formations 
while withstanding the corrosive nature of the injectate.  

 
   

 
 
 

Figure 115 shows the proposed wellbore schematic.  

 
 
 
 

  

 
 
 
 

 See 
Section 5 for additional information regarding monitoring plan. The continuous recording devices and 
pressure gauges are noted as the red lines in Figure 115.  
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4.2 General Outline of Well Design and Completion Schematic 
The Dusek CCS #2 Well was designed with the following specifications: 

  
  
  

  
  

  
  

   
  
  
  
  

  
  
  
  
  

  
    

  
  
  
  
  

  
  
  

  
  

   
  

 
  

  
  
  

  
   
   

  
  

  
  
  

  
 

  
  
  
  
  
  

  
   

  
  
  
  
  

  
i. See schematic for details (Figure 120) 

 

A complete drilling and completion prognosis has been included in Appendix B. 
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4.3 Detailed Discussion of Injection Well Design 

 
 Table 

32 shows the standard conditions of CO2 which are used in the modeling and flow calculations. 

 
 
 
 
 

 This information is used to properly design the 
casing, tubing, and wellhead configurations.  
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The composition specifications for the CO2 stream to be injected in Well are provided in Table 33.  
 

 
Table 34 shows the calculated injection parameters from the tubing size evaluation based on the 
inputs described in Table 32: 
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4.3.1 Casing Summary 

The Dusek CCS #2 Well will use the following casing sizes and lengths (Table 35): 
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4.3.2 Conductor Pipe 

 
 

 
 
Engineering and design parameters for the conductor pipe are summarized in Table 36: 

4.3.3 Surface Casing 

 
 
 
 
 

 
 
Engineering and design parameters for the surface casing are summarized in Tables 37 A-D: 
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4.3.4 Intermediate Casing 

 
 
 
 
 

 
 
Engineering and design parameters for the intermediate casing are summarized in Tables 39-40. 
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4.3.5 Production Casing 
 
 
 
 
 

 
 
A comprehensive metallurgical analysis, which considered the chemical composition of the CO2 
injectate and downhole conditions, was conducted and is included in Appendix A. The analysis 
determined that the CO2 injectate is not corrosive on its own.  
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 Figure 115 shows the proposed wellbore schematic.  
 
Engineering and design parameters for the production casing are summarized in Tables 41-42: 
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4.3.6 Centralizers 
Centralizer selection and installation for the referenced well will have two (2) separate functions.  
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4.3.7 Injection Tubing 
As previously mentioned, the size of the injection tubing was chosen based on the injection volume, 
rate, and injectate composition. It is important to consider the injectate and the potential for a corrosive 
environment when selecting the material of the tubing, similar to the casing string.  

 
. A comprehensive summary of the metallurgical 

analysis is included in Appendix A of this application.  
 

 

 
The tubing and production casing annulus will be filled with a corrosion inhibited fluid as approved by 
UIC Program Director, prior to setting the packer.  
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4.3.10 Packer Discussion 
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4.4 Injection Well Operating Strategy 

 
. Table 44 summarizes the maximum wellhead and bottomhole 

pressures. See relevant figures and tables on changes in pressure over time: Section 2.5- Figure 98, 
Section 2.5 -Table 26, and Section 3.3 – Figure 105. 
 
Bottomhole pressure will not exceed 90% of the fracture pressure of the injection interval, which will 
limit surface injection pressure. The anticipated bottomhole injection pressure (BHIP), frac gradient 
with 90% safety factor and injection rate plot over time is shown in Table 45.  
 
Values in Table 44 are the proposed operating parameters for the Dusek CCS #2 injection well. 
Average pressure values are likely to be adjusted once the test well is drilled. Maximum pressure and 
rate values are not expected to change substantially since they are linked to the fracture gradient and 
pipe size constraints. 
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The operating strategy for the Well is as follows: 

a    

  

  

   

  

 

  

  

 

  

  

 

  

 

The injection units identified in Table 46 were selected from the type log referenced throughout the 
evaluation and design of the Well. The actual discrete intervals completed and final staging will be 
selected based on well specific data obtained during operations. 
 
 

4.5 Above Zone Monitoring Well 

 
 
 
 
 
 

 The proposed design for 
Dusek AZM #2 is depicted in Figure 121. 
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4.6 General Outline of Well Design and Completion Schematic 

Dusek AZM #2 was designed with the following specifications: 
  

  
  

  
  

  
  

 
  

  
  
  
  

  
  
  
  
  

  
  

  
  
  
  

 

4.7 Above Zone Monitoring Well Operational Strategy 

The Dusek AZM #2 well is engineered to be an above zone monitoring well.  
 
 

  
 

 
 If pressure or temperature anomalies are 

detected via the pressure gauge, water sampling or wireline logging, injection will be halted, and the 
incident will be evaluated as detailed in the Emergency and Remedial Response Plan (Section 8). 
After injection has ended in Well and the site has been closed, the monitoring well will be sealed as 
per the Monitoring Well Plugging Plan (Section 7). This Dusek AZM #2 will help ensure the safe 
storage of CO2 for an extended period of time. 
 

4.8 USDW Monitor Well 

Milestone intends to drill and complete one (1) USDW monitoring well, Dusek USDW #2, to monitor 
the lowermost USDW intervals. Dusek USDW #2 will be positioned within 500 feet laterally of the 
Dusek CCS #2 injection well and will monitor for signs of CO2 escaping from the confinement zone 
and traveling up into the USDW.  

. The proposed design for Dusek USDW #2 is 
depicted in Figure 122. 
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4.8.1 USDW Monitoring Well Operational Strategy 

The Dusek USDW #2 monitoring well is engineered to be an above zone USDW monitoring well. It 
will be used to sample water periodically as outlined in Section 5.  Dusek USDW #2 will be sealed as 
per the Above Zone Monitoring Well Plugging Plan (Section 7). 
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4.9 Testing and Logging during Drilling and Completion Operations 

4.9.1 Ancillary Testing During Drilling Operations, prior to hitting TD 

The following tests (Table 47) and logs will be conducted during drilling, casing installation and after 
casing installation in accordance with the testing required under 40 CFR 146.87(a) and (c). 
 

 
 
 

 
 

 
 
 

 
 

 
 This measurement data will also be indispensable for 

determining core point. 

4.9.2 Logging Program 

 
 
 
 
 

 
 
There are a number of logging requirements necessary to meet EPA standards and responsible 
operation which include standard logs, also known as a Triple Combo, and advanced logs.  
 

• STANDARD LOGS include the gamma ray or spectral gamma ray, resistivity, neutron, density, 
caliper, and spontaneous potential. These data are used for primary reservoir and fluid 
characterization including lithology, porosity, salinity, fracture identification, indications of 
permeability, and fluid saturations. Standard logs can answer most of the primary reservoir 
questions related to storage volume. 

 

• ADVANCED LOGS include Monopole and Dipole sonic tools, resistivity imaging, nuclear 
magnetic resonance (NMR), neutron spectroscopy, formation pressure testing and fluid 
sampling. These are used to complement the standard logs and give additional formation 
information such as pore body sizes, detailed chemical and elemental information, and finally 
geomechanical information. These advanced tools are necessary to meet the requirements of 
documents 40 CFR 146.87 and 40 CFR 146.86.  
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The production hole logging program includes the following logs and their main objectives, as shown 
in Table 49. This is the most comprehensive logging program in the project.  
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4.9.3 Formation Fluid Testing 

 
 
 

 
  

  

  

  

 
All samples will use rigorous fluid testing programs that include cations, anions, salinity, specific 
conductance, hydrogen isotopes, oxygen isotopes, and carbon isotopes as well as additional 
parameters.  
 
4.9.4 Minifrac Testing 

 
 
 
 
 
 
 
 

 
 
4.9.5 Initial Mechanical Integrity Demonstration 

In Table 50 is a summary of the Mechanical Integrity Tests (MIT) and pressure fall-off tests to be 
performed prior to injection. 
 
Milestone will notify EPA least 30 days prior to conducting the test(s) and provide a detailed description 
of each testing procedure. Notice and the opportunity to witness these tests/logs shall be provided to 
EPA at least 48 hours in advance of a given test/log. All tests will utilize the latest EPA guidelines.  
 
See Section 5.6 and Appendix C: QASP for pressure fall-off testing procedures and guidelines. 
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Per 40 CFR 146.87 and 40 CFR 146.89, the planned cased-hole logs that will be run include several 
tools meant to establish baselines for future mechanical integrity monitoring.  

 
 Future logging of this 

unit, with the same technology, will allow for monitoring of the plume and the mechanical integrity of 
the wellbore. The logging program is shown in detail in Figure 123, and Tables 48 and 49.  
 

4.10 Coring Acquisition Program [146.87 (b)] 

 
 The whole core plan is shown in Table 51. Depths may 

be altered as additional information becomes available from 3D seismic data, up-hole surface logging 
as well as MWD measurements during drilling.  

 
 
 
 
 

. Depths of coring intervals is illustrated in Figure 123. 
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4.10.1 Special Note on Lower Confining Layer 

 
 
 
 
 
 

 

This project is not applying for a depth waiver under [40 CFR 146.95] and [40 CFR 146.95a]. 
Therefore, the requirements under [40 CFR 146.95 and 146.95a] do not apply.  

. See Section 1.4 for additional information on the base of USDW 
in the region. 

 

4.10.2 Core Analysis Program 

As part of the appraisal well program within the South Midland CCS Hub, core and reservoir fluid 
analysis programs are planned. The core and fluid analysis programs are meant to help minimize the 
risk and reduce the uncertainties within the subsurface data and provide a complete dataset for 
second generation static and dynamic models. The current subsurface model lacks data density in 
nearby area.  

 
 

 The data gathering campaign is designed 
to:  

 

  

  

  

c) Provide data to calibrate well logs  

d) Confirm reasonable similarity with the 1st generation static and dynamic models.  

e) Provide Rock Mechanical information 

f) Provide information about threshold entry pressures and other SCAL properties 

g) Further constrain mineralogy and fracturing 
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The analytical program will consist of two major phases as follows:  
  

  

 
4.10.3  

The main objective of this phase is to evaluate the integrity of the core and characterize both the seal 
and the main injection Interval along with reservoir fluids. This should yield a breakdown of the different 
facies that supports sample selection for special core analysis tests. The steps related to this phase 
are as follows and graphically depicted in Figure 124. 
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4.10.4  

 
 

 
  

   

   

   

   

   

   

   

   

   

   

   

  
  

  
  

  
  

   

   
 

  

   

   

   

   

   
 

 
 
 

 
 



 
 

UIC CLASS VI GEOLOGIC STORAGE OF CO2 PERMIT APPLICATION 
Milestone Carbon Midland CCS Hub, LLC Dusek CCS#2 Well 

 | Upton County, Texas 

Milestone Carbon Midland CCS Hub, LLC Class VI Permit Application 

 Upton County, TX 

 Section 4: Engineering Design & Operating Strategy Plan | page 37 of  38 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 






