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Disclaimer 
 
“This report was prepared as an account of work sponsored by an agency of the United 
States Government.  Neither the United States Government nor any agency thereof, nor any 
of their employees, makes any warranty, express or implied, or assumes any legal liability or 
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, 
product, or process disclosed, or represents that its use would not infringe privately owned 
rights.  Reference herein to any specific commercial product, process, or service by trade 
name, trademark, manufacturer, or otherwise does not necessarily constitute or imply its 
endorsement, recommendation, or favoring by the United States Government or any agency 
thereof.  The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof.” 
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Abstract 
 
Three CO2 injection and observation/monitoring wells were drilled at the SECARB Early Test 
Detailed Area of Study. This report documents completion of these wells in support of Task 
5.1, Subtasks 5.1.1 and 5.1.2.  
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Executive Summary 
 
For the Early Test, The Bureau of Economic Geology (BEG) at the University of Texas at 
Austin has partnered with Denbury Resources, Incorporated, to take advantage of ongoing 
CO2-EOR efforts by the field operator. Following release of a Finding of No Significant 
Impact (FONSI) March 17, 2009, Phase III injection started April 1, 2009, in three downdip 
Phase III wells CFU 26-1, 27-1, and 28-1. Additional drilling to achieve the 1 million metric 
ton down-dip injection rate was completed.  
 

Report Details-Experimental 
 
Due to the nature of the project, no experimental methods, materials or equipment are 
necessary.  
 

Results and Discussion 
 
Task 5.0: Well Drilling and Completion 
 
Subtask 5.1: Early Test Site Well Drilling and Completion 

Injection well CFU 31F-1 

 
The DAS injection well CFU-F31-1 that spudded on May 29 was logged on June 6 and 
completed on June 9. Figure 1 and Figure 2 show photograph of the rig drilling this well. 
This well was drilled with a field-standard 8 ¾ inch borehole to accommodate a 5½ inch 
steel casing. Denbury drilled it 200 ft deeper than normal and cemented it to the base of 
surface casing to accommodate seismic monitoring with VSP and cross well, at no 
additional cost to the project. Casing completion is 60 ft 16 inch surface conductor, 2019.11 
ft 9.625 inch surface casing, and drill depth is 10,700 ft. Well is vertical with bottom hole 
location tracked via Telledrift. Stuart Coleman observed logging on behalf of SECARB. An 
acoustic log was collected at the base of surface casing to support VSP design and 
interpretation. Figure 3 shows the reservoir interval of the logs.  
  
Denbury interprets that the reservoir is 74 ft of clean gamma ray sand, 60 ft of clean SP 
sand, of which 10,430 to 10,483 is defined as D with 25 ft of porosity and 10,485 to 10,508 
and has 19 ft of porosity (in excess of 25%).  
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Figure 1. Rig New David #16 drilling injection well CFU 31F-1 from well pad. 
 

 
 
Figure 2. Rig drilling injection well CFU 31F-1 from distance showing setting. 
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Figure 3. Wireline log of reservoir interval in the DAS injection well CFU31-F1. 
  

Observation well CFU 31F-3 

 
After completing the injector CFU 31F-1, Denbury began drilling the DAS observation wells, 
starting with CFU 31F-3, the easternmost observation well. This well was spudded June 12, 
and drillers cemented surface casing, installed wellhead, and tested BOPs on June 14. 
Teledrift was used to ensure that the well was adequately straight and to reduce the cost of 
having hole deviation controlled. Teledrift output is shown in Figure 4. 
 
Drilling a 12¼ inch diameter long string borehole to accommodate 7-inch casing with 
instrumentation was significantly slower than expected, and a number of engineering 
parameters had to be determined by trial and error. On June 16, at drill depth of 5,445 ft, an 
episode of over torque resulted in parting the drill string. To correct this, the drillers reduced 
the mud weight and reduced the fins; however this proved to be insufficient. On June 22 at a 
drill depth of 7,134 ft, the drillers had a second episode of over torque and twist off of the 
drill string and had to fish 4 separate drill string pieces, which spun apart. The engineering 
solution was to replace the 4½ inch drill string with a new 5 inch drill string to give it more 
momentum. The new 5 inch drill pipe required replacing rig equipment, including new bigger 
pipe rams for the blow out preventers. To install them, the BHP was picked up and rotated, 
and new pipe rams installed, rotated back, lowered, re-installed and tested.  
 
In addition, drilling was slower than normal, because about twice as much rock has to be 
removed for a 12½ inch hole as for an 8½ inch hole. Low drilling rate was especially marked 
in the seal intervals, Austin Chalk, and Washita-Fredericksburg below the injection zone. We 
estimate 13 days rig time was required beyond what was budgeted because of these issues. 
We expect that experience will allow improved well speed, which will bring the second well 
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to TD faster, as the 5 inch drill pipe and blowout preventers will be used from the start. 
Drillers will attempt to find a better bit for the carbonate intervals. We expect to stay budget-
neutral because CO2 injection will be delayed, reducing this expense.  
 

 
Figure 4. Teledrift output during drilling. After casing, we will run deviation surveys to TD to 
determine precise well location to support the cross-well surveys. 
 
 
In preparation for casing completion of the observation wells, a pre-drilling operation was 
conducted on June 10, 2009, at the drilling site and in the drilling contractor’s office in 
Natchez, MS. All services involved in drilling, running the casing, and cementing the casing 
in place were present. The meeting included a site visit where various components of the 
DTTS, ERT, and casing mounted P/T gauge instrumentation, as well as a sample of the 
fiberglass casing, were viewed. Afterward, the group traveled to David New Drilling’s offices 
in Natchez to view the components to be deployed below the 7 inch steel casing. All aspects 
of the drilling, running of the casing, and cementing the casing in place were discussed, 
including drilling technique and the drilling mud program and cementing program. Risk 
analysis showed that high probability-high consequence failures during casing completion 
include failure to get casing to design depth and poor cement job. The mitigation for both of 
these risks is the mud program. Near the bottom of the well, we requested higher than 
normal attention by the mud engineer and additives to mud, including graphite, to make it 
slippery. On June 12, Jeff Martel, Merlin Keown, Dale Barnett (Denbury), David Freeman 
Donald Stehle, and Dan Collins (Sandia Technologies) and Tip Meckel and Ramon Treviño 
reviewed contingency plans and made sure that parts were on hand should they be needed. 
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Figure 5. DAS well pad in May 2009, showing location of observation wells (M1 and M2) CFU 
31F-2 and CFU 31F-3. Composite photograph by Changbing Yang. 

Observation Well CFU 31F-2 

 
The second observation well at the DAS was completed on August 28, 2009, through 
installation of the casing, including on-casing monitoring equipment, cement, and wellhead. 
Denbury drilled the CFU 31F-2 well to 10,701 feet. Schlumberger wireline equipment was 
rigged up and open hole wireline logging operations competed. Following completion of 
logging, the open hole was washed and reamed to total depth, 10,790 ft, and the hole was 
circulated to clean and condition the drilling fluid for casing installation.  
 
Sandia mobilized concurrently with completion of the well installation and set up to manage 
running of the casing and casing-deployed monitoring equipment in CFU 31F-3 well. A depth 
correlation log was run from 10,650 feet to 9,500 feet and the casing was lowered 12 feet for 
depth correction. Drilling fluid was circulated to condition the open hole section for 
cementing. The casing was cemented with 465 sacks of 12.8 lb/gal lead slurry and 770 
sacks of 16.2 lb/gal tail slurry. 
 

Conclusion 
 

The SECARB Early Test’s injection well (CFU 31F-1) and two observation wells (CFU 31F-2 
and CFU 31F-3) have been drilled and completed. This concludes work under Task 5.1.  
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