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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 

 
Laboratory Evaluation 
 
Additional oil and produced water samples were collected for use in completing the 
laboratory work. 
 
Reservoir Characterization 
 
The Griggs 107 well has been designated the type well for the pilot study because it has 
the best core recovery of the six wells cored for the pilot flood. The Cypress Sandstone 
has been subdivided into five separate reservoir compartments in the pilot area. Graph of 
permeability measurements in core analysis report shows low permeability rocks separate 
the A, B, C, D, and E sandstones in the middle Cypress sandstone from one another. 
Examination of cores show that low permeability units are composed of siltstone, shale 
and interbedded shale and fine-grained sandstone. These permeability barriers separate 
reservoir compartments from one another in the Cypress Sandstone. Geophysical logs 
have been evaluated in each well in the pilot area. Formation depths have been 
established for all wells and the Cypress sandstone has been subdivided in each well in 
the pilot area. The Pennsylvanian Bridgeport A, B and D sandstones have also been 
subdivided in each well in the pilot area. 
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Executive Summary 

 
Laboratory Evaluation 
 

The alkaline-surfactant-polymer technology has produced incremental oil recovery in 
multiple field projects.i,ii,iii The objective of this contract is to formulate two alkaline-
surfactant-polymer solutions to be injected into the Bridgeport A and Bridgeport B, 
and the Cypress and Paint Creek.   During the last quarter, new Bridgeport A, B, and 
D oil samples were collected.  Future work will be to develop an alkaline-surfactant-
polymer combination that recovers incremental oil in both the Bridgeport A and 
Bridgeport B.  Interfacial tension, phase behavior, and radial coreflood evaluations 
will be performed.  Numerical simulation of the Bridgeport A and B, and the Cypress 
and Paint Creek will begin next quarter as well. 

 
Reservoir Characterization 
 

The Griggs 107 well has been designated the type well for the pilot study because it 
has the best core recovery of the six wells cored for the pilot flood. The Cypress 
Sandstone has been subdivided into five separate reservoir compartments in the pilot 
area. Graph of permeability measurements in core analysis report shows low 
permeability rocks separate the A, B, C, D, and E sandstones in the middle Cypress 
sandstone from one another. Examination of cores show that low permeability units 
are composed of siltstone, shale and interbedded shale and fine-grained sandstone. 
These permeability barriers separate reservoir compartments from one another in the 
Cypress Sandstone. Geophysical logs have been evaluated in each well in the pilot 
area. Formation depths have been established for all wells and the Cypress sandstone 
has been subdivided in each well in the pilot area. The Pennsylvanian Bridgeport A, 
B and D sandstones have also been subdivided in each well in the pilot area. 

 
A talk entitled A “Mississippian Cypress Sandstone Architecture in the Illinois 

Basin” was presented at the Eastern Section American Association of Petroleum 
Geologists Meeting at Kalamazoo, Michigan on Sept. 23, 2001. An abstract was 
published in the AAPG Bulletin. This talk presented preliminary findings for the 
study. 
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Experimental 

 
Reservoir Characterization 
 

The Griggs 107 well has been designated the type well for the pilot study because it 
has the best core recovery of the 6 wells drilled for reservoir characterization and 
evaluation of the Alkaline-Surfactant-Polymer chemical flood. All well logs in the 
Pilot area have been evaluated and formation depths have been calculated. The 
Cypress Sandstone has been subdivided into 5 units (Figure 1). These five units have 
been designated the A, B, C, and D sandstones. Pennsylvanian Bridgeport Sandstones 
have also been subdivided and formation depths have been calculated. Formation 
depths have been calculated  in preparation for construction of structure and isopach 
maps. Formation tops and bases have been calculated for the Seelyville coal, 
Bridgeport A, B and D Sandstones, Buchanan Sandstone, Glen Dean Limestone, 
Barlow Limestone, Cypress A, B, C, and D Sandstones, Paint Creek Sandstone, and 
the Ste. Genevieve Limestone, all available logs have been used. Preliminary 
structure maps and gross sandstone interval maps have been generated for most of 
these marker formations and reservoir intervals. Numerous cross- sections have been 
constructed to ensure correct correlation of units. Core analysis data including 
porosity and permeability have been evaluated with geophysical logs and core 
descriptions. 
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Figure 1

0            100          200          300         400        

Gamma -ray and porosity log for the Plains Illinois Griggs 107. The Cypress Sandstone is
subdivided into 5 units. Permeability graph Shows low permeability intervals separate sandstone
lenses.

426.721 m.

457.201 m.
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Results and Discussion 
 
Laboratory Evaluation 
 
Additional oil and produced water samples were needed to complete the laboratory work.  
Fluid samples were taken from wells located in the ASP pilot project area: 

1) Bridgeport A oil and produced water samples were obtained from JT Griggs a/c1 
# 80. 

2) Bridgeport B oil and produced water samples were obtained from JT Griggs a/c1 
# 79 and also from JT Griggs a/c1 # 80. 

3) Bridgeport D oil and produced water samples were obtained from JT Griggs a/c1 
# 79. 

 
An unsuccessful attempt was made to obtain Bridgeport A samples from JT Griggs a/c1 
#112 (ASP pilot project core well & planned ASP pilot project injection well).  
Bridgeport A was perforated and acidized, but no oil was recovered. 
 
Reservoir Characterization 
 
Five compartments have been identified in the Middle Cypress Sandstone in the pilot 
area. The reservoir compartments have been designated the Cypress A, B, C, D and E 
sandstones. The gamma ray and porosity log from the Griggs 107 well in the pilot area 
highlight the Cypress A, B, C, and D sandstones, the E sandstone is not present in this 
well. Permeability graph shows that permeability barriers separate the A, B, C, and D 
sandstones from one another. Examination of core from the Griggs 107 shows that low 
permeability shale and siltstones commonly separate the sandstone units. The best 
reservoir qualities in the Griggs 107 are found in Middle Cypress Sandstone D where 
permeability commonly exceeds 200 md. Reservoir sandstones in the A, B, and C 
sandstones are less permeable and porous than those in the D interval in the Griggs 107 
well. The Griggs 107 well has been designated the type well for the pilot study because it 
has the best core recovery of the 6 wells drilled for reservoir characterization and 
evaluation of the Alkaline-Surfactant-Polymer chemical flood. All well logs in the Pilot 
area have been evaluated and formation depths have been calculated. 
 
A cross section connecting the pilot area in Section 32-T4N-R12W with a previously 
mapped area in Sections 19, 30- T4N- R12W is shown in Figure 2. The previous 
mapping (iv) separated the middle Cypress Sandstone into 5 reservoir units and were 
designated the A, B, C, D, and E sandstones. Isopach maps of the A, B, C, D and E 
sandstones show elongate northeast - southwest oriented sandstone bodies with 
thicknesses of approximately 3 meters (10 feet). This cross-section shows (Figures 3 & 4) 
that the same sandstone units that are present in Sections 19 and 30-T4N-R12W are also 
present in the pilot area. The cross section also shows that individual sandstones come 
and go between wells. Some or all of the A, B, C, D, and E sandstones may be missing in 
any given well. Additionally, several sandstones may coalesce into a single thick 
sandstone in some localized areas. In some wells none of the middle Cypress sandstones 
are present. Therefore, mapping the middle Cypress Sandstone as an interval or mapping 
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the net sandstone thickness of the middle Cypress doesn’t provide reliable information  
regarding reservoir geometry. Each sandstone must be mapped separately to determine 
reservoir geometry. This applies to the Bridgeport Sandstones as well. Communication of 
reservoir fluids may be limited between sandstone compartments or may be relatively 
unimpeded depending on the thickness and completeness of shaley intervals separating 
reservoir compartments. 
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12W

Location map showing cross-section and section lines for Section 32 - T4N - R12W.
Outline of pilot area is shown as well as location of cored wells drilled on the Griggs
lease for this project.

 
Figure 2 
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Figure 3 
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Stratigraphic Cross Section. Barlow Limestone is datum.  Cypress Sandstone 
highlighted in yellow at depths of approximately 430 m. 

Figure 4 
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Conclusion 

 
Laboratory Evaluation 
 

Future work will be to develop an alkaline-surfactant-polymer combination that 
recovers incremental oil in both the Bridgeport A and Bridgeport B.  Interfacial 
tension, phase behavior, and radial coreflood evaluations will be performed.  
Numerical simulation of the Bridgeport A and B, and the Cypress and Paint Creek 
will begin next quarter. 

 
 

Reservoir Characterization 
 

Five compartments have been identified in the Middle Cypress Sandstone in the pilot 
area. The reservoir compartments have been designated the Cypress A, B, C, D and E 
sandstones. Permeability graph compared with geophysical log characteristics shows 
that permeability barriers separate the A, B, C, and D sandstones from one another. 
Examination of core from the Griggs 107 shows that low permeability shale and 
siltstones commonly separate the sandstone units. The best reservoir qualities in the 
Griggs 107 are found in Middle Cypress Sandstone D where permeability commonly 
exceeds 200 md. Reservoir sandstones in the A, B, and C sandstones are less 
permeable and porous than those in the D interval in the Griggs 107 well. The Griggs 
107 well has been designated the type well for the pilot study because it has the best 
core recovery of the 6 wells drilled for reservoir characterization and evaluation of 
the Alkaline-Surfactant-Polymer chemical flood. 

 
A previously mapped area located near the pilot unit separated the middle Cypress 
Sandstone into 5 reservoir units and were designated the A, B, C, D, and E 
sandstones. Isopach maps of the A, B, C, D and E sandstones show in the mapped 
area show elongate northeast - southwest oriented sandstone bodies with thicknesses 
of approximately 3 meters (10 feet). A cross-section connecting the pilot area with the 
previously mapped area in Sections 19 and 30 - T4N-R12W shows that these same 
sandstone units are also present in the pilot area. The cross section also shows that 
individual sandstones come and go between wells. Some or all of the A, B, C, D, and 
E sandstones may be missing in any given well. Additionally, several sandstones may 
coalesce into a single thick sandstone in some localized areas. In some wells none of 
the middle Cypress sandstones are present. Therefore, mapping the middle Cypress 
Sandstone interval or mapping the net sandstone thickness of the middle Cypress 
doesn’t provide reliable information  regarding reservoir geometry. Each sandstone 
unit must be mapped separately to determine reservoir geometry. This also applies to 
the Bridgeport Sandstones. Communication of reservoir fluids may be limited 
between sandstone compartments or may be relatively unimpeded depending on the 
thickness and completeness of shaley intervals separating reservoir compartments. 
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General 
 

The work done to date continues to suggest a successful project and that the process 
will be applicable to other areas of the Lawrence Field and to other fields with 
similar sand types and characteristics. 
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