
Field trip to Berexco Cutter KGS #1 
Stevens County, Kansas 
September 10-11, 2012 

Beredco Rig #1 
S/2 S/2 S/2 NE Section 31s-35w 

Stevens County Kansas 
 

Organized by KGS & Berexco, LLC 



Schedule 
 • September 10, 2012 

– Brian Dressel, DOE Program Manager arrives at Wichita Midcontinent airport at 1:30 p.m.  
– Drive to Dodge City, KS and check-in at Holiday Inn Express for evening.  
– Wichita to Dodge City - 154 miles via US 400/US 54 – 2 hrs. 42 minutes by Google  
– 2320 W. Wyatt Earp Street, Dodge City, Kansas  67801   
– Reservations and front desk: 620-227-5000 – Please make your reservations as early as you can.  
– Dinner -- ~5:30 p.m. Casey’s Cowtown Restaurant in Dodge City, KS (503 E Trail St, Dodge City, KS 67801-9011) 
– Background presentation 7 p.m. -- on the Berexco Cutter KGS #1 at reserved conference room in the Holiday 

Inn Express.  
– http://www.kgs.ku.edu/PRS/Ozark/cutter_kgs_1.html 

 
 

• September 11, 2012  
 

– Depart for wellsite – 8 a.m. -- Berexco Cutter KGS #1 wellsite is located near 5.7 miles southwest of Satanta, 
Kansas and is on right side of road off U.S. 56. See attached pdf file for map. Handout will be provided during 
the field at wellsite or before.  

– Dodge City to Satanta, via US-56, 60 mi, 1 hr 8 min. by Google 
– Tour of well site – 9 a.m. to noon.   Review drilling, coring, DST, and well testing program. Discuss progress, 

core handling and recovery, and plans. Description of relationship of this well to the overall project 
objectives.   

– Depart wellsite and lunch stop on return trip to Wichita – ~Noon 
– Lunch stop – TBD 
– Return to your respective destinations or return to Wichita for program review meeting. 

 



Lawrence to Dodge City 
305 miles (5 hrs) 

•  Drive to Dodge City 

•  Overnight stay at Holiday Inn 
Express  

•  Dinner 5:30 p.m. 

•  Background presentation on 
Berexco Cutter KGS #1, 7 p.m. at 
the hotel  

 



Manhattan, KS to Dodge City 
230 miles, 4.25 hrs 





Google Earth streams the world over wired and wireless networks enabling users to 
virtually go anywhere on the planet and see places in photographic detail. This is not 
like any map you have ever seen. This is a 3D model of the real world, based on real 
satellite images combined with maps, guides to restaurants, hotels, entertainment, 

businesses and more. You can zoom from space to street level instantly and then pan 
or jump from place to place, city to city, even country to country.  

 
Get Google Earth. Put the world in perspective.  

 
(http://earth.google.com)  

Berexco Cutter KGS #1.kmz 
File attached to original email 

http://earth.google.com/


Cutter #1 wellsite on Google Earth 



Cutter drillsite (SW side of map)  
and Satanta, KS (upper right) 



Satanta,KS 

Oblique view between Cutter drillsite (left) and Satanta, KS 
(right) with Cimarron River valley between (looking north) 







Photos near drill site 
Cimarron River Valley  

Center Pivot Irrigation and 
corn crop in July 2012 

Feedlot 

Ogallala Aquifer 
Exposed along valley of 
Cimarron River 



Morning drilling report 9-4-12 as viewed 
on Java application (J. Victorine) 
Part 1 of 2 

ROP = rate of pentration 



Morning drilling 
report 9-4-12 as 
viewed on Java 
application (J. 
Victorine) 
Part 2 of 2 



KGS website for Cutter KGS #1 
 

http://www.kgs.ku.edu/PRS/Ozark/cutter_kgs_1.html 

http://www.kgs.ku.edu/PRS/Ozark/SmallScale/Cutter_photos/2012-08-22_14-54-24_986.jpg








http://www.kgs.ku.edu/PRS/Ozark/SmallScale/Cutter_photos/2012-08-25_17-15-42_181.jpg


Wireline Logging 
• Halliburton has provided excellent service at Wellington and an equivalent log suite is 

requested as listed below 
• SERVICE CENTER:   Liberal, Kansas 
• SERVICE COORDINATOR:  Steven White 
• SERVICE MANAGER:  Scott Carr      
•  TOOL NAME (HALLIBURTON)    ABBREVIATED 

NAME 
• Gamma Ray       (GTET-I) 
• Array Compensated True Resistivity      (ACRT-I) 
•  Dual Spaced Neutron      (DSNT-I) 
•  Spectral Density      (SDLT-I) 
•  Microlog       (ML) 
•  Wave Sonic - (Dipole Sonic)     (WSTT-I) 
•  Elemental Analysis Tool     (GEM) 
•  Comp. Spectral Natural Gamma     (CSNG-I) 
•  Magnetic Resonance Imaging Log    (MRIL) 
•  Extended Reach Micro Imaging Tool    (XRMI) 



TD & granite on Wellington KGS #1-32 with Virgil Devilbiss in clean coveralls and Beredco drilling crew, Feb. 2011 

 
• Virgil Devilbiss 
• Devilbiss Coring Service 
• 2373 CR 1207 
• Blanchard, OK 73010-2806 

Conventional coring on KGS Cutter #1 



Task 17 from SOPO 
• Task 17: Acquire (New) Data at a Select Chester/Morrow Field to Model CO2 sequestration Potential in the Western Annex  
• The Recipient shall employ additional staffing to conduct a comprehensive reservoir study of selected Chester/Morrow fields. A data-rich 

Chester/Morrow field with significant CO2-EOR and sequestration potential will be selected to obtain additional data including: a) 
multicomponent 3D seismic survey, b) core samples from the Arbuckle Group and the Chester/Morrow sands including their cap rocks, c) 
pressure tests, and d) fluid samples, to develop an integrated geomodel of the Chester/Morrow sandstone reservoir and the underlying 
Arbuckle saline aquifer. The Recipient shall use these geomodels to conduct reservoir simulations studies to evaluate the potential of CO2 
sequestration in the Arbuckle Group saline aquifer and the overlying Chester/Morrow field.  

• Subtask 17.1. Collect existing seismic, geologic, and engineering data – Chester/Morrow fields 
• The Recipient shall collect, from consortium members, existing data (including seismic, wireline log, primary and secondary production, core, 

DST, geo-reports, water analyses, production and well test) relevant to the Chester/Morrow sandstone fields. Existing seismic data will be 
critical for characterizing the Arbuckle Group saline aquifer.  

• Subtask 17.2. Select Chester/Morrow field to acquire new data  
• The Recipient shall evaluate different Chester/Morrow fields based on a) high cumulative primary production, b) success of water-flooding, 

and c) data-richness. Thereafter, the Recipient shall select one Chester/Morrow field for added data collection, including multi-component 
3D seismic survey followed by drilling a test borehole to obtain cores from and to test different intervals in the Arbuckle and the 
Chester/Morrow sands.  

• Subtask 17.3. Collect new multicomponent 3D seismic survey  
• The Recipient shall acquire multicomponent 3D seismic survey over approximately a 10 mi2 area in the selected field.  
• Subtask 17.4. Process multi-component 3D seismic survey  
• The Recipient shall process the newly acquired multi-component 3D seismic data. Analysis of the data shall include, but not be limited to, 

Kircoff pre-stack time migration, frequency enhancement, and relative seismic inversion. The newly acquired multi-component 3D seismic 
data will enhance characterization of both the Chester/Morrow sandstone reservoir and the Arbuckle Group saline aquifer by: a) detecting 
and characterizing important fracture/faults in the study area, b) helping resolve azimuth and frequency of fracture using seismic anisotropy, 
and c) determining if faults/fractures are open or closed, and d) resolving other rock properties. 

• Subtask 17.5. Develop initial geomodel for the selected Chester/Morrow field  
• The Recipient shall build fine-scale geomodels for selected Chester/Morrow sandstone reservoir by integrating seismic, gravimetric, and 

magnetic data. 
• Subtask 17.6. Select location for Test Borehole #3 
• The Recipient in consultation with field operator shall use this geomodel to identify the optimum location for the Test Borehole #3. The 

Recipient shall position the Test Borehole such that it provides maximum representative core and other test (pressure and fluid) data 
representing both the Chester/Morrow sandstone reservoir and the Arbuckle Group saline aquifer. 



Task 17 from SOPO (continued) 
• Subtask 17.7. Complete permitting requirements for Test Borehole #3 
• The Recipient shall obtain the permits necessary to drill the Test Borehole #3. The Recipient shall complete and submit appropriate documentations, such 

as NEPA forms, upon determining the location of the Test Borehole #3 after evaluating newly acquired seismic data and examining field geomodel.  
• Subtask 17.8. Drill, retrieve core, log, and run DST – Test Borehole #3  
• The Recipient shall drill Test Borehole #3 to approximately 5200' (to reach upper Morrow shale, i.e., Chester/Morrow cap rock) using conventional rotary 

methods. An attempt will be made to collect approximately 1,200 feet of core from 5200 ft' to basement (approximately 7500' ft). This core data will be 
supplemented with donated core samples from nearby wells.  This interval comprises the various strata including the Chester/Morrow sands and Arbuckle 
Group. Approximately 5 DSTs shall be taken to obtain reservoir pressures and collect produced fluid (samples) at select zones. The Recipient, in 
consultation with DOE and the field operator, shall consider a slant trajectory for the test boring #3 if seismic data indicates that such a trajectory can be 
used to drill across fractures or faults zones in the selected field. Such a trajectory would enable testing for pressure and fluid sampling on either side of the 
fault/fracture zone and in obtaining respective physical properties. 

• Subtask 17.9. Openhole Wireline Logging – Test Borehole #3 
• The Recipient shall obtain approximately 2500’ of openhole wireline data in order to obtain petrophysical data including but not limited to porosity, 

saturation, well bore imagery, pore size distribution, lithology, and sonic velocity.  
• Subtask 17.10. Wellbore Completion – Test Borehole #3 
• The Recipient shall complete the wellbore by running production casing, cementing it, followed by running the cement bond log over the cemented 

section.  
• Subtask 17.11. Analyze wireline log - Test Borehole #3  
• The Recipient shall analyze well logs from Test Borehole #3 following procedures detailed in Subtask 4.6.  
• Subtask 17.12. Test and sample fluids (water) from select intervals – Test Borehole #3  
• The Recipient shall perforate select Arbuckle and Chester/Morrow flow-units, isolate each flow-unit, and use wireline conveyed tools to test for pressure. 

Each isolated zone will be swabbed to collect samples of produced fluids (including water). The Recipient in consultation with the field operator shall 
determine the best testing procedure to identify zonal communication within the flow-units comprising the Arbuckle Group saline aquifer system. Industry 
standard procedures including, but not limited to, pulse/transient testing using formation water, tracer tests, etc. shall be considered by the Recipient.  

• Subtask 17.13. Analyze Arbuckle core from Test Borehole #3  
• The Recipient shall describe retrieved Arbuckle cores following procedures outlined in Subtask 4.8. No cores penetrate below the upper 100 ft of the 

Arbuckle aquifer in the Western Annex. Thus, core samples of the Arbuckle Group saline aquifer (including donated core samples from nearby wells) will 
provide a western anchor point for the regional 17+ county Arbuckle characterization study. 

• Subtask 17.14. Analyze Chester/Morrow core from Test Borehole #3 
• The Recipient shall describe retrieved Chester/Morrow core following techniques described in Subtask 4.8. Availability of long core is limited in the 

Chester/Morrow sandstones in the Western Annex. Thus, a full core of the Chester/Morrow sands will provide critical petrophysical (rock) data for 
simulating CO2 sequestration potential of CO2-EOR operations. 

• Subtask 17.15. PVT analysis of oil and water from Chester/Morrow oil reservoir 
• The Recipient will obtain donated PVT analysis on  oil samples from the Chester/Morrow oil reservoir. 
• Subtask 17.16. Analyze water samples from Test Borehole #3  
• The Recipient shall conduct geochemical analyses on approximately six water samples collected from different flow units to investigate the CO2-rock 

interaction, following procedures stated in Subtask 4.11, for both the Arbuckle aquifer and the Chester/Marrow sandstones. 
 



Successful bid to drill well by Berexco 

Previous discussion:  

Met the project budget.  



Basement Test Well Selection Made by Watney 

• Accepted quote from Berexco for well with 1180 ft of core 
• Well location  

– Cutter Field, Stevens County 
– Section 1-T31S–R35W 
– Spud date by early August 2012 

• 10 mi2 multicomponent survey  
– design likely to include incised valley to east of proposed well location; 

acquisition as soon as possible to use initial p-wave data to assist in 
selecting location of new well  
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Technical Status 
Characterize regional Arbuckle saline aquifer  

and overlying CO2-EOR in 5 fields 

Regional Arbuckle Saline Aquifer & 
EOR-CO2 Mississippian chert 
reservoir
Wellington Field (DE-FE0002056) 

Small Scale Field Test @Wellington 
(DE-FE0006821)

(BEREXCO)

Western
Annex 

CO2 Industry 
Consortium

(Chester-
Morrow 
oil fields

& Arbuckle)

Abengoa Bioenergy
(Colwich ethanol)

Sunflower Electric
Holcomb Station
Power plant

http://www.kgs.ku.edu/PRS/petro/ogSheetMap.html

Horizontal Test in Arbuckle  --
Bemis-Shutts Field, Ellis Co.
DE-FE0004566
(Vess-Murfin Drilling)  2010-2013

Funded Jan. 2010-August 2013

Funded Jan. 2010- August 2013

Funded Oct 1, 2011-2015

50 miles

Regional Assessment 
of deep saline 

Arbuckle aquifer

Westar Jeffrey 
Energy Center

Oil and Gas Map of Kansas & Areas of DOE-Funded 
CO2 Investigations by the KGS and Partners

Cutter Field
Basement test

July-October 2012

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


Structure Contour Map -- Top Mississippian with regional faults  

Wellington 
Field 

Sumner Co. 

DOE Contract #FE0002056 
    and partner cost share 

(Gerlach, Nicholson, Hansen) 

Cutter Field 
Stevens Co. 

Well header records: 3170 
Formation tops records: 66,309 
LAS & scanned Logs for project 



Metric tons CO2 per 
Grid Cell  
10 km2  

(3.8 mi2) 

Initial CO2 storage capacity   
(reported April 2011 to NATCARB) Arbuckle Saline Formation  

9 - 75 billion metric tons in Arbuckle only 
(200+ years for all KS stationary CO2 emissions) 

GCO2 = At hg Øtot ρ Esaline 

Gerlach and  
Bittersweet team, 2012 



Arbuckle Storage Volume CO2 (million tonnes/10 km)  
P10 (top) and P90 (bottom)   

New basement test &  
multi-component 3D seismic 

Cutter Field  
(drilled during July-October 2012) 

Western calibration site for regional 
carbon storage assessment  

Wellington Field 
(Eastern calibration site) 



Wellington Field  

Structural configuration on top of Arbuckle Group  
(interactive map to access to data and interpretations) 

Web-based Interactive Project Mapper 
http://maps.kgs.ku.edu/co2/?pass=project 

Contours = Elevation on Top of Arbuckle 
Zoom-in and obtain map of 
seismic time on top of Arbuckle 
at Wellington Field 

Central Kansas  
Uplift 

Nemaha  
Uplift Cutter Field 

Location of Cutter KGS #1 
Sept 11th field trip destination 

Dodge City,  
Overnight stop  
Sept 10th 



Mississippian Oil Fields  
-- sizing opportunities in southern Kansas 

CO2-EOR & Horizontal Drilling 
 

Wellington Field & Regional 25,0000 mi2 study: 
KGS-Industry-DOE/NETL partnership to examine CO2-EOR  
in Mississippian Reservoirs & 
CO2 sequestration in deep saline Arbuckle  (DE-FE0002056) 

DOE-FE0002056

> 88MBO > 1MBO > 0.5MBO 

Gerlach, Sept. 2011 

Wellington Field   (DE-FE0006821) 
• 30,000+ ton CO2-EOR pilot Missississippian (1st) 
• 40,000 ton CO2 sequestration test in Arbuckle (2nd) 

Southwest 
Kansas CO2-EOR 
Initiative  
Chesterian and 
Morrowan 
incised valley fill 
sandstone oil 
reservoirs  
DE-FE0002056 

Cutter Field 



Cutter Field drill site, SW Kansas  
Top Mississippian (contours), surface lineaments (red lines),  
Lower Permian top Ft. Riley Ls. dip gradient (gray shading) 

2 miles 

Outline Cutter Field &  
Location of basement test: 
Berexco Cutter KGS #1 
@3250 ft 8-20-12 



Location of new 
borehole Cutter KGS 
#1-1  -- time high

Existing 3D seismic 
at Cutter Field  --
Morrow Shale Time

Structural Dome 
2D Shear - 3D Multicomponent Preplot

8.93 Square Miles 3D, 4.5 miles 2D

Cutter Field, Mississippian ss, surface lineaments

Cutter KGS #1 



New Seismic Acquisition & Vintage Data at Cutter Field 



Regional mapping on interactive mapper 
Mississippian structure, 2-10 mile filtered total magnetic anomaly, and surface lineaments 

Cutter 
KGS #1 



Surface lineaments and 2008 aerial photo 

KGS 
Cutter #1 



KGS 
Cutter #1 

KGS well on Mississippian plateau with local high with sharp 
flexure/fault located to SW 

Gerlach and Bittersweet team, 2012 



KGS 
Cutter #1 

Gerlach and Bittersweet team, 2012 

Subregional Arbuckle structure around Cutter  
and N-S cross section index near new well location 



South-to-North Stratigraphic Cross Section 
KGS test near Mobil William Cutter #1 

Top Arbuckle Datum 

North South 

Gerlach and Bittersweet team, 2012 

Zone of flexure between wells =  
Arbuckle appears to be correlatable 
(~300 ft deeper on South) 



Example of Interactive Mapper with Reprocessed Kansas Magnetics -- Tilt Angle, Total Magnetic 2-10 mi +  
Total Magnetic Reduced to Pole (910m) (M. Killion, KGS) 

Cutter Field 
Ness Co. 

Wellington Field 

Gove Co. 

Thomas Co. 



Cutter Field 

Surface Lineaments, Tilt Angle, Total Magnetic 2-10 mi + Total Magnetic Reduced to Pole (910m) 

1.1 Ga  
Midcontinent Rift  

System 
Wellington Field 



Southwest Kansas 
CO2 Consortium
(Western Annex)

?

South

North

Initial 
Study 
Area

CO2 EOR 
Study

Expanded 
Study Area

Initial 
Study 
Area

CO2 EOR 
Study

Expanded 
Study Area

Seismic blocks are color 
coded by operator
(~120 mi2 of 3D seismic)

Chester/Morrow 
Sandstone (IVF) & 

Deep saline Arbuckle 
aquifer

Cutter Field is part of SW KS CO2 Initiative 
Evaluate CO2 sequestration potential in Arbuckle Group saline aquifer and  

CO2-EOR in four fields in southwestern Kansas 
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Dubois, 2012 
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Southwest Kansas CO2-EOR Initiative  
Integrated Multi-Discipline Project for CO2-EOR Evaluation 

Petrophysics: 
Core K-Phi, corrected porosity, 
free water level, J-function 

Geophysics:  
structure, attributes, faults 

Geology: 
Formation tops, sequence 
stratigraphy, core lithofacies, 
lithofacies prediction (NNet) 

Engineering: 
PVT and fluid analysis, recurrent 
histories, dynamic modeling 

St. Louis 

Chester 

pebbly sand conglomerate 

10
0 

ft 

PS1 

PS2 

St. Louis 

Morrow? 

Chester IVF 

Fluid History by Month
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Cumulative oil 2011 (mmbo) 4.48
NFA cum. oil 2026  (mmbo) 4.64
Cum. oil CO2 case (mmbo) 6.59
Incremental oil CO2 (Cum.-NFA) (mmbo) 1.95
Cumulative oil 2012-2026 (mmbo) 2.11

mm tons
CO2 injected (mmcf) 23.7 1.38
CO2 produced (mmcf) 13.2 0.77
CO2 sequestered (mmcf) 10.5 0.61
Gross utilization (mcf/bo) 11.2
Net utilization (mcf/bo) 5.0

Simulated CO2 cumulative volumes  
for the CO2 injection case in EOR Chester sandstone 

Pleasant Prairie South -- 1.38 million tons CO2 injected 

G. Williams, 2012 



Organizational chart SW Kansas CO2 EOR Initiative 
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UNIVERSITY OF KANSAS SUBCONTRACTS

Kansas Geological Survey Kansas State University - Seismic and Geochemical Services
Co-Principal Investigators PI- Saugata Datta -- reactive pathways and reaction constants
Kerry D. Newell, Co-PI -- stucture and diagenesis PI- Abdelmoneam Raef -- seismic analysis and modeling
Jason Rush, Co-PI -- Petrel geomodeling and data integration GRA 1- Datta- aqueous geochemistry
Richard Miller, Co-PI -- seismic interpretation, shearwave analysis GRA 2- Raef - seismic analysis and modeling
John Doveton, Co-PI -- log petrophysics and core-log modeling
Jianghai Xia, Co-PI -- gravity-magnetics modeling & interpretation Bittersweet Energy, Inc., Wichita, KS
Marios Sophocleous, Co-PI -- aquifer modeling & well testing Tom Hansen, Principal, Wichita, Geological Supervision - regional data, hydrogeology of Arbuckle

Geological Consultant 1 -- regional data acquisition
Key Personnel Geological Consultant 2 -- regional data acquisition
John Victorine -- Java web app development Student Consultant -- regional data acquisition
David Laflen -- manage core &  curation Ken Cooper, Petrotek Engineering, Littleton, CO- engineer, well injection, hydrogeology 
Mike Killion -- modify ESRI map service for project John Lorenz, FractureStudies, Edgewood, NM -- strucutural analysis
Database Manager (TBD) -- manage and integrate data

CMG - Simulation Services, Calgary, Alberta
simulation software and Greenhouse Gas Simulation Consultancy

KU Department of Geology
Evan Franseen, Co-PI -- stratigraphy and diagenesis of OPAS Weatherford Laboratories, Houston, TX
Robert Goldstein, Co-PI -- diagenesis, fluid inclusion core analyses 
Grad Research Asst 2 years 
David Fowle, Co-PI -- reactive pathways, microbial catalysis Berexco, Beredco Drilling -- Wichita, KS
Jennifer Roberts, Co-PI -- reactive pathways, microbial catalysis access to Wellington Field; drilling, coring, completion and testing; participation in modeling and simulation
Geology Technician (TBD) - fluid/rock handling   Key Berexco staff
Grad Research Asst - 1 year   Dana Wreath - manager, reservoir and production engineer

  Randy Koudele -  reservoir engineer
  Bill Lamb - reservoir engineer
Halliburton, Liberal, KS -- wireline logging services
Hedke-Saenger Geoscience, LTD., Wichita, KS -  geophysical acquistion design,seismic interpretation

Services Susan E. Nissen, McLouth, KS -- Geophysical Consultant - volumetic curvature
LOGDIGI, LLC, Katy, TX - wireline log digitizing Lockhart Geophysical, Denver, CO -- 2D shear wave acquisition, gravity & mag acquis. & interpret
Petrographics, Montrose, CO - thin section preparation Fairfield Industries, Inc., Denver, CO -- 2D, 3D multicomponent processing
KOGER, Dallas, TX - remote sensing data and analysis Paragon Geophysical Services, Wichita, KS -- 3D seismic acquisition

Echo Geophysical, Denver, CO -- 3D processing
Converging Point - QC seismic acquisition

Noble Energy, Houston, TX; Denver, CO -- collaborating company, fields adjoining Wellington  

Organizational Chart – DE-FE0002056 
SW Kansas CO2 Initiative staffing on previous page 

 W. Lynn Watney & Jason Rush, Joint PIs,  
Kansas Geological Survey  

Kansas Center for Research (KUCR) – contracting, financial assurance, compliance 



KANSAS STATE UNIVERSITY  

Bittersweet Energy Inc.  

Partners 
FE0002056 

Devilbiss Coring Service 
  Basic Energy Services  

Wellington  
Field  
Operator 

Presenter
Presentation Notes
Evaluate feasibility for miscible CO2-EOR  in the Mississippian tripolitic chert reservoir and CO2 sequestration potential in the underlying Arbuckle Group saline aquifer.Activities at Wellington Field are being carried out through BEREXCO, a subcontractor, who is assisting in acquiring seismic, geologic, and engineering data for analysis. Activities in the regional study are carried out by Bittersweet Energy, Inc., who is characterizing the Arbuckle Group (saline) aquifer in southern Kansas IHR/Marty Dubois is managing the industrial partnership to prove up potential of CO2-EOR in select Chester/Morrow fields in SW Kansas Over 200 mi2 of donated 3D seismic is being reprocessed and depth converted in the Western Annex and 10 mi2 of new multicomponent 3D will be acquired to assist in choosing a well location. A basement test will be drilled in southwestern Kansas in early 2012 to augment two recently drilled basement tests at Wellington Field. Sunflower Electric Power Corporation in Hays has endorsed the project. 

http://energy.gov/index.htm
http://www.fairfieldnodal.com/index.html
http://www.halliburton.com/
http://www.nobleenergyinc.com/fw/main/Home-4.html
http://www.davekoger.com/index.html
http://www.davekoger.com/index.html
http://www.yelp.com/biz/devilbiss-coring-service-blanchard


Industrial and Electrical Power Sources of CO2 

Southwest Kansas CO2-EOR Initiative 
Industry Partners (modeling 4 Chester/Morrowan oil fields to make CO2 ready) 

+drilling and seismic contractors TBN 

Dawson-Markwell Exploration Co. 

http://www.meritenergy.com/Default.aspx
http://www.glorioil.com/
http://www.sunflower.net/default.aspx


Technical Status (DE-FE0002056) 
• Start Date - Dec 2009; End date: Aug 2013 

• Build static and dynamic geomodels  

-    Wellington field (Sumner County, KS) 

Mississippian oil field, CO2-EOR 

Underlying Arbuckle saline aquifer  

– Four Chester/Morrow field in SW KS 

• Conduct characterization and simulation studies  

      to estimate regional CO2 storage capacity  

      of Arbuckle saline aquifer – 33 county area 

– Drill, core, log, and test Western Kansas Site (Cutter)  

– Simulate 8 additional sites for  

 commercial CO2 storage &  

     improve estimates of capacity 

• Risk analysis related to CO2 sequestration 

– Caprock integrity 

– Rock heterogeneity including stratigraphy, 

 petrofacies, and fault mapping 

• Technology transfer 

Top Arbuckle Group and Producing Wells in Arbuckle 

Regional  
Study Area 

Hugoton 
Embayment 

Sedgwick 
Basin 

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


Project Gantt Chart DE-FE0002056 
Gant Chart - August 2012

2009 2010 ### 2012 2013
D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A

Task 1. Project Management and Reporting

Task 2. Characterize the OPAS

Task 3. Geomodel of Mississippian Chat & Arbuckle Group - Wellington field

Task 4. Preparation, Drilling, Data Collection and Analysis - Test Borehole #1

Task 5. Preparation, Drilling, Data Collection and Analysis - Test Borehole #2

Task 6. Update Geomodels

Task 7. Evaluate CO2 Sequestration Potential in Arbuckle Group Saline Aquifer - Wellington field

Task 8. Evaluate CO2 Sequestration Potential by CO2-EOR in Depleted Wellington field

Task 9. Characterize leakage pathways - Risk assessment area

Task 10. Risk assessment related to CO2-EOR and CO2-sequestration in saline aquifer

Task 11. Produced water and wellbore management plans - Risk assessment area

Task 12. Regional CO2 Sequestration Potential in OPAS - 17 Counties

Task 13. Regional Source-sink relationship

Task 14. Technology Transfer

Task 15. Extend Regional Study of Ozark Plateau Aquifer System (OPAS) to the Western Border of Kansas – “Western Annex”

Task 16. Collect and Analyze Existing Data for Developing Regional Geomodel for Arbuckle Group Saline Aquifer in Western Annex

Task 17. Acquire (New) Data at a Select Chester/Morrow Field to Model CO2 sequestration Potential in the Western Annex 

Task 18. Update Geomodels and Conduct Simulation Studies

Task 19. Integrate results with larger 17+ county OPAS project



Accomplishments to Date 
DE-FE0002056 

 KGS Milestone 1.2: Acquire/analyze seismic, geologic and engineering data - Wellington field  
-- COMPLETED 

 KGS Milestone 1.3: Develop initial geomodel for Wellington field -- COMPLETED 
 KGS Milestone 1.4: Locate and initiate drilling of Well #1 at Wellington field -- COMPLETED 
 KGS Milestone 2.1: Complete Well#1 at Wellington - DST, core, log, case, perforate, test zones 

-- COMPLETED 
 KGS Milestone 2.2: Complete Well#2 at Wellington - Drill, DST, log, case, perforate, test zones 

-- COMPLETED 
 KGS Milestone 2.3: Update Wellington geomodels - Arbuckle & Mississippian – 85% 
 KGS Milestone 2.4: Evaluate CO2 Sequestration Potential of Arbuckle Group Saline Aquifer - 

Wellington field – 85% 
 KGS Milestone 3.1: CO2 sequestration & EOR potential - Wellington field – 85% 
 KGS Milestone 3.2: Characterize leakage pathways - Risk assessment area – 85% 
 KGS Milestone 3.3: Risk assessment related to CO2-EOR and CO2-sequestration – 70% 
 KGS Milestone 3.4: Regional CO2 Sequestration Potential - 33 Counties – 50% 
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Summary – DE-FE0002056 
• Key findings 

– 1. Initial estimates of CO2 P10 & P90 Arbuckle aquifer storage are 8.8 and 75.5 billion metric tons. 
– 2. Core, logs, seismic, DST, geochemical and microbial analysis, and step-rate test at Wellington 

Field indicates that lower Arbuckle is a primary injection interval (~200 ft thick) overlain by 
widespread thick (400 ft) baffle/barrier in mid Arbuckle. 

– 3. Geochemical and microbial analyses indicate that upper and lower portions of the Arbuckle 
saline aquifer are not in hydraulic communication.  

– 4. Thick (~120 ft) primary caprock in lower Mississippian (“Pierson Fm.”) augments the Chattanooga 
Shale in south-central Kansas.  

– 5. Simulation of Pleasant Prairie South, indicates 1.38 million tons of CO2 could be injected during 
CO2-EOR at ~5 mcf CO2/bbl of oil.  

• Lessons Learned 
– Seismic processing and interpretation is an iterative process.  
– Working with enthusiastic and engaged petroleum industry partners incorporates local knowledge 

and extend ownership of CCUS in Kansas. 
• Future Plans 

– Complete geomodels and simulations in SW Kansas fields and Wellington 
– Refine regional CO2 storage estimates from quantitative analysis of LAS log files and static and 

dynamic modeling at 8 sites 
– Complete drilling and evaluation of Cutter KGS #1 
– Complete project 8-7-13 
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