
Southwest Regional Partnership on Carbon Sequestration 
Quarterly Progress October–December 2016 

 -1- 

  
 
 
 
 
 
 
Southwest Regional Partnership on Carbon Sequestration 
 
 
 
Quarterly Progress Report 
 
Reporting Period: October 1–December 31, 2016 
 
 
 
Brian McPherson, PI, and Robert Balch, PI/Project Director 

 

DE- FC26-05NT42591 

 
Recipient:  New Mexico Institute of Mining and Technology 

801 Leroy Place 
Socorro, New Mexico  87801 

 
 

  



Southwest Regional Partnership on Carbon Sequestration 
Quarterly Progress October–December 2016 

 -2- 

Table of Contents 
Table of Contents .......................................................................................................................... 2	
  

List of Figures and Tables ............................................................................................................ 3	
  

Executive Summary ...................................................................................................................... 5	
  

TASK 2 Public Outreach and Education ................................................................................... 6	
  

Subtask 2.2 Project Website ....................................................................................................... 6	
  
 

TASK 6 Operational Monitoring and Modeling ........................................................................ 6	
  

Subtask 6.1 Surface and Near-Surface Monitoring .................................................................... 7	
  
Subtask 6.2 Subsurface Monitoring .......................................................................................... 11	
  
Subtask 6.3 Seismic Activities .................................................................................................. 19	
  
Subtask 6.4 Reservoir Modeling ............................................................................................... 22	
  
Subtask 6.5 Risk Assessment .................................................................................................... 27	
  

 

TASK 8 Project Management and Oversight .......................................................................... 50	
  

Cost Status ................................................................................................................................... 53	
  

Anticipated Delays ...................................................................................................................... 59	
  

Significant Achievements ........................................................................................................... 59	
  

APPENDICES ............................................................................................................................. 59	
  



Southwest Regional Partnership on Carbon Sequestration 
Quarterly Progress October–December 2016 

 -3- 

List of Figures and Tables 
 
Figure 1. Map view of the CO2 surface flux measurement locations. .............................................8	
  
Figure 2. 2,7-NDS aqueous-phase tracer results from mid-November, for the October 2015 
injection into FWU well #14-1.  Breakthrough is now likely occurring in all wells in the #14-1 
pattern. ...........................................................................................................................................16	
  
Figure 3. PECH trace return curve for well #8-2, with concentrations in fL/L.  Note the tracer 
concentration recovery spikes with background levels before and after. ......................................17	
  
Figure 4. PECH trace return curve for well #8-2, with concentrations in fL/L.  Note the tracer 
concentration recovery spikes with background levels before and after. ......................................18	
  
Figure 5. PTCH Tracer return curve and downtimes for FWU well #11-2. ..................................18	
  
Figure 6. 3D VSP monitor 2 acquisition – well 13 – 10A: Acquired 1264 shots. .........................19	
  
Figure 7. Raw shot record from Monitor 2, 13 - 10A. ...................................................................20	
  
Figure 8. Time migration stack section. .........................................................................................20	
  
Figure 9. Example of 3D VSP processed data. ..............................................................................21	
  
Figure 10. Conversion of the experimental MICP data to gas/oil and oil/water curves for use in 
simulations. ....................................................................................................................................25	
  
Figure 11. From right to left comparing core scale observations to larger fluvial processes at the 
bar form, then channel scale, channel complex and field scale level. ...........................................27	
  
Figure 12. Pattern efficiency and days needed to achieve RPRT for each pattern, using the 
original model parameters. .............................................................................................................32	
  
Figure 13. Pattern efficiency and days needed to achieve RPRT for each pattern, using the 
original model parameters. .............................................................................................................33	
  
Figure 14. Measured (symbols) and calculated (lines) pH and As of the batch experiments: (a) 
background pH; (b) saline pH; (c) background Ca; (d)saline Ca; (e) background As; (f)saline As.39	
  
Figure 15. Sensitivity analysis of the geochemical reactive parameters. ......................................41	
  
Figure 16. Simulated adsorbed As on kaolinite with CO2 introduction: (a) Background; (b) 
Saline. .............................................................................................................................................43	
  
Figure 17. Hexahedral-shaped finite element and finite-volume grid cell. ...................................47	
  
Figure 18.The estimated profitability for 1000 realizations under different oil prices, Upper: oil 
price was 38 $/bbl; Lower: oil price was 52 $/bbl. ........................................................................49	
  
 
Table 1. CO2 Surface Flux Data ......................................................................................................8	
  
Table 2. CO2 Storage .....................................................................................................................12	
  
Table 3. Water Sample Analysis for Samples Collected September 21, 2016 ..............................14	
  
Table 4. HFUs With Sample Number And Associated Data For 13 Samples ...............................24	
  
Table 5. Pressure Control Strategy Patterns ..................................................................................30	
  



Southwest Regional Partnership on Carbon Sequestration 
Quarterly Progress October–December 2016 

 -4- 

Table 6. Concentrations for Major Ions of the Background and Saline Batch Experiments (mg/L)35	
  
Table 7. Aqueous Complexes and Their Equilibrium Constants at 25°C (Primary species include: 
H2O, H+, Ca2+, Mg2+, Na+, K+, Fe2+, AlO2

-, SiO2 (aq), HCO3
-, SO4

2-, Cl-, O2 (aq), Pb2+, H3AsO4 
(aq), UO2

2+) ....................................................................................................................................36	
  
Table 8. Estimated Geochemical Reaction Parameters from the Batch Experiments ...................40	
  
Table 9. Project Budget and Expenditures for the Quarter October 1–December 31, 2016 ..........54	
  
Table 10. Milestone Plan Status (Quarters of Federal Fiscal Year) ..............................................55	
  

	
  
	
   	
  



Southwest Regional Partnership on Carbon Sequestration 
Quarterly Progress October–December 2016 

 -5- 

Executive Summary 
 
Task 2–Public Outreach and Education: Improvements to the MVA data website continued to al-
low for more secure and user-friendly access. The project fact sheet was updated and a list of 
SWP publications and presentations was added to the website. Maintenance of SWP-Velo con-
tinued, with no significant bugs reported. 

Task 6–Operational Monitoring and Modeling: Researchers continued to incorporate new da-
ta into the MVA Database. In 6.1 Surface and Near-Surface: CO2 surface flux measurements and 
water sample analyses were performed and eddy flux research continued. Gravity measurements 
were not taken. In 6.2 Subsurface: CO2 storage summaries showed a total of 946,010 tons stored 
since the inception of FWU CO2 accounting. Aqueous-phase tracer results indicated a likely 
tracer breakthrough in each of the four production wells surrounding #14-1. Analysis continued 
on PMCH and PECH tracers collected from May 2016 injections.  In 6.3 Seismic: the 3D VSP 
repeat survey was conducted in FWU well 13-10A. An effort to repair the WellWatcher Con-
nect* wellsite data transmission system showed that the damage was worse than initially thought 
so the cause was investigated. Work continued on seismic data evaluation, identification of 
STA/LTA detection parameters and detecting and locating microseismic events at FWU. In 6.4 
Reservoir Modeling: Researchers continued to analyze the effects of three-phase relative permea-
bility on CO2-EOR forward models. Work continued with the calibrated West Half Fault Model 
with Hydraulic Flow Unit (HFU) reservoir delineation. Researchers worked with experimental 
capillary pressure data obtained for 13 samples of the Morrow sandstone covering all eight HFUs 
identified.  Other characterization efforts involved describing reservoir architecture and perform-
ing reactive transport simulations with STOMP. Researchers finished constructing the improved 
history match based on the third-generation SWP geological model, using HFUs and including 
faults previously unknown within the FWU. Work continued on improving forecasting of CO2 
storage and oil recovery. In 6.5 Risk Assessment: Researchers evaluated eight well patterns for 
pressure management at a generic post-EOR site, and the impact of several model simplifica-
tions, including high intrinsic permeability, homogeneity, linear relative permeability function 
and flatness of vertical layers. Studies continued on arsenic mobilization in shallow groundwater 
with CO2 leakage. Other research focused on developing geomechanical capabilities for the 
STOMP-EOR simulator and risk analysis of FEPS with CO2-PENS-PSUADE, where researchers 
conducted a set of economic risk analyses to estimate the profitability under different oil prices 
based on previous 1000 MC simulations for CO2-oil-water flow in the Morrow-B reservoir at the 
site.  

Task 8–Project Management and Oversight: SWP’s Annual and Advisory Board meet-
ings were held at CELLC’s Oklahoma City office October 18–19. Fieldwork at FWU proceeded 
as planned, and researchers collected soil flux, groundwater, and seismic data, as well as data 
from the NETL surface array. Memory gauges were installed in Well 13-10a to measure bottom-
hole pressure and temperature. The final risk report was submitted. A PI participated in the ISO 
TC265 (for carbon capture, transportation, utilization and geologic storage) meeting as a US 
ANSI team member. SWP researchers presented a number of papers and posters at GHGT-13 
and the AGU Meeting. 
  




