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EERC DISCLAIMER 
 

LEGAL NOTICE This research report was prepared by the Energy & Environmental 
Research Center (EERC), an agency of the University of North Dakota, as an account of work 
sponsored by the U.S. Department of Energy (DOE) National Energy Technology Laboratory 
(NETL). Because of the research nature of the work performed, neither the EERC nor any of its 
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 
or recommendation by the EERC. 
 
 
ACKNOWLEDGMENT 
 

This material is based upon work supported by DOE NETL under Award No. DE-FC26-
05NT42592. 
 
 
DOE 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. 
 
 
NDIC DISCLAIMER 
 

This report was prepared by the EERC pursuant to an agreement partially funded by the 
Industrial Commission of North Dakota, and neither the EERC nor any of its subcontractors nor 
the North Dakota Industrial Commission (NDIC) nor any person acting on behalf of either: 
 

(A) Makes any warranty or representation, express or implied, with respect to the 
accuracy, completeness, or usefulness of the information contained in this report or 
that the use of any information, apparatus, method, or process disclosed in this report 
may not infringe privately owned rights; or 

 



 

 

(B) Assumes any liabilities with respect to the use of, or for damages resulting from the 
use of, any information, apparatus, method, or process disclosed in this report. 

 
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 NDIC. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the North Dakota Industrial Commission. 
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FIRST FULL REPEAT OF PNL LOGGING CAMPAIGN COMPLETED 
 
 The first full repeat of the PNL logging campaign, run from August 2013 to January 2014, 
covers seven wells which also have a baseline set of logs for comparison before and after the 
CO2 injection has commenced. The seven wells comprise one monitor well (05-06 OW), three 
active production wells (04-04, 33-12, 56-08), and three active injection wells (05-01, 05-05,  
05-07) all within the Phase 1 development area (Figure 2). 

 
 Because of the nature of how the sigma curve is measured, sigma values should generally 
decrease in the presence of increasing amounts of CO2 near the wellbore. Initially, the injection 
wells will show more of a change than the production wells as the near wellbore environment 
will be heavily saturated with CO2 as it begins to penetrate the reservoir through wellbore 
perforations. Breakthrough of CO2 will eventually occur at nearby production wells, at first 
through zones of high transmissibility, then through zones of lesser transmissibility. The results 
will show decreasing sigma values over the reservoir zone with the presence of CO2 when the 
repeat logs are directly compared to the baseline logs. 
 
 With the exception of the monitor well, which has not yet come into contact with injected 
CO2, repeat sigma values are indeed lower than their respective baseline measurements. For the 
injection wells, sigma values in the repeat logs are 6 to 9 units less than what is measured in the 
baseline logs (Figure 3), indicating the presence of CO2. The production wells show a slight 
decrease 1 to 4 units less than the baseline measurements (Figure 4), indicating initial 
breakthrough in the high transmissibility zones but overall lower CO2 saturations than the 
injection wells, as is expected. These zones correlate with the cleanest sand in the Muddy 
Formation (according to the gamma ray curve). 

 
 The EERC is currently reviewing the steps used to post-process PNLs on all three types of 
wells (monitor, injection, and production) in order to better understand fluid saturation changes 
in the reservoir. Efforts are being made to understand whether or not these trends will be seen in 
other wells and how PNL data can be correlated to other MVA-derived data such as 3-D seismic 
surveys and history-matched 3-D geocellular models. Once a full review of the baseline and first 
full-repeat logs is satisfied, a decision will be made toward continuing the PNL logging 
campaign. 
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