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DOE Funded CO2 Research 
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Wellington  
Field 

Top Mississippian Structure, 10 ft C.I. 

6 mi (10 km) 

Wellington Field 
Site of Small Scale Field Test  

20 Million Barrel Oil Field above Arbuckle Group 

http://en.wikipedia.org/wiki/File:Map_of_USA_KS.svg


Kansas Geological Survey Website 
http://www.kgs.ku.edu/PRS/Ozark/index.html 
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CO2-EOR Technology & Carbon Management Research in 
Kansas 

• Utilize oil and gas field Infrastructure  
• Utilize comparable approaches to characterization and simulation of oil and reservoirs  
• Evaluated sites for commercial scale carbon storage sites in aquifers beneath existing oil 

fields  
• Conduct small scale CO2-EOR injection at Wellington Field, Sumner County Kansas 
• KU & partners have performed extensive research on: 
  -monitoring 
   -verification  
  -accounting of the CO2 over the long term 

 
 
 
 

 
 



Wellington Project Current Status 

• CO2 EOR Project is the first phase at 3600’ 
depth, then deep saline injection to follow 
(USEPA Class 6) at 5100’ depth. 

• CO2 EOR injection began Jan 2016 and was 
completed June 22, 2016. 

• EOR recovery, monitoring and CO2 mass 
balance measurement currently ongoing. 

• USEPA Class 6 Injection Permit pending for 
saline injection phase.  Timing? 
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Injection Well Permitting 

• EOR requires Class 2 UIC Permit 
• Regulator is Kansas Corporation Commission 
• KCC has primacy for Class 2 wells 
• Permit application is 10 page document 
• USEPA has oversight function over KCC 

 
• CO2 Disposal (not EOR) requires Class 6 Permit 
• USEPA has primacy for Class 6.  Class 6 program 

modeled from Class 1 Hazardous Waste Disposal 
• Comparison of Class 2 vs Class 6 
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KGS 2-32 Drilling Phase 
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KGS 2-32 Completion 
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Class 2 Permit Features 

• Protects Useable Drinking Water – surface casing 
covering USDW cemented to surface. 

• Requires production casing be cemented well above 
injection perfs, but not necessarily to surface. 

• Area of review completed by State regulators to 
confirm no improperly plugged wells or conduits 

• MIT testing required 
• Monitoring of annulus required and well can be 

inspected by state regulators at any time 
• USEPA oversight of State’s Class 2 program 
• You can actually get a Class 2 permit 
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Wellington KS Class 6 Permit 
Application Timeline 

• Berexco and KS Geological Survey Team 
started work on permit application Oct 2012 

• First internal draft January 2013 

• Internal simulation modeling completed 
February 2014 

• Permit application submitted to USEPA May 
2014.  1468 page document, including 
appendices 
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Class 6 – Where are we now? 

• Some fundamental issues pending. 
• USEPA modeling results and related area of 

review determination. 
• Post Injection Site Closure duration and terms still 

pending.  Relates to financial assurance 
requirements. 

• May have a draft permit to be made public in 6-
12 months, but are not sure. 

• After that, still have public comment period and 
potential for litigation. 
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Wellington EOR Project 

• Small scale CO2 injection in portion of large 
successful waterflood. 

• Mississippian carbonate formation – dolomite 
and lime. 

• Oil response and CO2 also arriving at 
producing wells.  

• Measurement of CO2 injected and recovered, 
material balance calculation of CO2 stored. 
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Wellington CO2 Project 
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Wellington KGS 2-32 Neu-Den Log 
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Mississippian Reservoir 
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CO2 Injection 
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Injection Well Downhole Equipment 

• Lined tubing 

• Packer equipped for CO2 service 

• Profile nipple and on/off tool 

• If needed, can set wireline plug in profile 
nipple and then sting out with tubing leaving 
plugged packer in bottom of the well. 
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Injection Tubing Lining - NOV 
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Injection Packer 
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Wellington Results  

• CO2 Accounting 

• Total 374,461 MCF Injected (21,784 US tons) 

• Required 1,101 Truckloads, each about 20 US 
tons.   

• Incremental Oil Production about 4,200 bbls 
as of 7/31/2016. 

• Approximately 11% of CO2 injected has been 
produced (vented) as of 7/31/2016 
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Wellington Scale Comparisons 

• Average CO2 injection rate:  2,500 MCFD 

• A 45 MMGPY ethanol plant emits about 7,500 
MCFD CO2. CO2 volume is linear to MMGPY. 

• Wellington project injected about 22,000 US 
tons of CO2 (Approx 20,000 Metric Tons). 

• EPA.GOV states “A typical passenger vehicle 
emits about 4.7 metric tons of CO2 per year”  
https://www.epa.gov/sites/production/files/2016-02/documents/420f14040a.pdf 

• 20,000/4.7 = 4,255 cars (for one year) 
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CO2 Injection 
Begins 1-09-16 

Oil Recovery 
Starts 2-26-16 

Pause in 
CO2 

Injection 
CO2 

Injection 
Ends 

Sustained  
High Volume 

Water  
Injection 

Begins 7-14-16 

Legend 

CO2 Injected and 
Recovered; Oil Produced 
Through 7/31/16 



Wellington Unit Oil Production 
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CO2 Produced Gas Measurement 

• Cameron MC-III EXP Flow Measurement 

• Installed at wellhead vent, or 2 phase 
separator at well. 

• Separators needed to stop liquids flowing up 
annulus making a mess as gas volumes 
increase. 

• CO2 Content Sensors for low volume gas 
venting. 
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CO2 Measurement Data 
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Wellington Oil Well Configuration 
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2 Phase Separator 
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CO2 Measurement at Tank Battery 
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Conclusions 

• EOR projects with Class 2 permitting can 
accurately measure CO2 injected, recovered and 
stored in the reservoir 

• EOR projects WILL produce CO2,  including after 
CO2 injection ceases 

• Need to differentiate between reinjected and 
vented CO2 from producers and tank batteries 
 

• Thanks and Credits to DOE/NETL, Kansas 
Geological Survey, Berexco LLC. 
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