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2. ACCOMPLISHMENTS 

What was done? What was learned? 

Overall, this project is on schedule and within the budget for this quarter. Major 

accomplishments this quarter include the following: 

• Citation Oil and Gas provided 58 ft of whole core taken from two wells drilled in the 

thick Cypress Sandstone at Noble Field in 2004 and 2005 for detailed study. 

• The project was announced at a Petroleum Technology Transfer Council (PTTC) 

workshop and an Illinois Geological Society meeting where industry representatives that 

actively drill wells in the Illinois Basin were present (further detailed under Subtask 2.1). 

We openly invited those who might be drilling through the thick Cypress to partner with 

us for drilling whole core and taking new logs. This is the third and fourth time the 

project was presented at industry-related events. 

• A new website was created. It summarizes the goals and objectives of the project, 

provides access to project reports and presentations to disseminate findings to 

communities of interests, and will provide access to the core visualization tool once 

completed. 

• Dr. George Asquith worked on petrophysical analysis with researchers on the project. 

This work clarified some of the petrophysical methods to be employed on the project and 

provided project researchers with a training opportunity. 

 

What are the major goals of the project and what was accomplished under these goals? 

The major goals of this project include identifying and quantifying nonconventional 

carbon dioxide (CO2) storage and enhanced oil recovery (EOR) opportunities in the thick 

Cypress Sandstone in the Illinois Basin (ILB) through geologic reservoir characterization, three-

dimensional geocellular modeling, fluid properties and interaction modeling, and reservoir 

simulation. A study of the economics of potential storage and EOR programs in the thick 

Cypress Sandstone will be made with considerations for production of net carbon negative oil. 

Field development strategies will be recommended with an emphasis on near-term deployment. 

Accomplishments towards these goals are listed below by task as outlined in the statement of 

project objectives. 
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Task 1.0–Project Management and Planning (on schedule) 

• Progress on completion of tasks, subtasks, deliverables, and milestones is tracked using 

Microsoft Project to ensure timely completion. Overall, this project is on schedule. 

• The PI and Co-PIs met weekly to discuss project management. 

• There were regular meetings with the PI and subtask leaders for active subtasks. 

• A new website was created. It summarizes the goals and objectives of the project, 

provides access to project reports and presentations to disseminate findings to 

communities of interests, and will provide access to the core visualization tool once 

completed. The website is being reviewed and content is being added. The website is 

expected to be live and accessible from the Illinois State Geological Survey (ISGS) 

website in the next quarter. 

 

Task 2.0–Geology and Reservoir Characterization (on schedule) 

Subtask 2.1–Literature Review and Oilfield Selection 

• A draft literature review of past ISGS studies of the Cypress Sandstone has been written. 

• A draft report is being written. It details the geology and reservoir attributes of the oil 

fields that were assessed to select the study area. 

• Nathan Webb attended two functions where industry representatives were present to 

increase operator awareness of the project and to begin establishing connections with 

potential partners for taking new core and logs. These functions included:  

o The Petroleum Technology Transfer Council’s May 15, 2015, workshop on “All 

Illinois Basin Topics, All Day Long.” Webb made a presentation entitled 

“Geologic Controls on Sandstone Reservoir Connectivity” in which preliminary 

findings on the thick Cypress Sandstone were discussed and a solicitation was 

made to those operators who may be drilling through the thick Cypress 

Sandstone. The PTTC workshop had 100 attendees from Illinois, Indiana, 

Kentucky, and Colorado. 

 Two operators indicated that they would be drilling in the basin in the 

coming months. The PI will follow up with these operators to evaluate the 

potential for taking a core through the thick Cypress Sandstone. 

o An Illinois Geological Society meeting held on May 28, 2015, in Mt. Vernon, IL. 
3 

 



At this meeting, the PI discussed with attendees the objectives of the project and 

emphasized the need for a partner operator to help with new core and geophysical 

log acquisition. 

 One operator expressed intent to drill into the thick Cypress Sandstone 

near Noble Field (about 5 mi to the northeast of the field) depending on 

future oil prices. 

Subtask 2.2–Petrophysical Analysis 

• Dr. George Asquith worked on petrophysical analysis with researchers on the project. 

This work clarified some of the petrophysical methods to be employed on the project. 

• Additional wells with geophysical logs were selected to increase the current geographical 

coverage (Figure 1) within the thick Cypress Sandstone fairway. The logs are being 

analyzed to determine oil saturation, oil column thickness, and the presence of residual 

oil zones (ROZ) and/or capillary transition zones and the oil-water contact (OWC). A 

preliminary map of these attributes is being constructed. 

• Well logs for digitizing were prioritized so that quantitative log analyses for ROZ 

determination can be made.  

• Josh Arneson and Scott Frailey are testing various well log methods to assess the 

presence of ROZ and the OWC. The apparent water resistivity and resistivity-derived 

porosity methods are being attempted. 

Subtask 2.3–Geologic Model Development 

• The geologic mapping of the thick Cypress Sandstone at Noble Field has been expanded 

from 37 mi2 to cover an area of over 100 mi2. The larger area includes over 700 wells for 

which the top and bottom of the thick Cypress Sandstone, internal shale breaks that may 

act as baffles, the oil-water contact, and tops of other strata were picked in order to define 

the volumes of the oil reservoir and the underlying aquifer. The increase in well coverage 

of this area reduces the uncertainty associated with subsurface estimates, e.g., the original 

oil in place (OOIP) or CO2 storage resource and allows for a better understanding of the 

geology of the thick Cypress Sandstone. Cross sections are being created and 

stratigraphic correlations are being made using IHS Petra software. 
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• Core availability from Noble Field is limited so analogous oil fields in Richland, Clay, 

and Wayne Counties with thick Cypress Sandstone reservoirs were evaluated for 

available drill cuttings for study. The search focused on wells with cuttings drilled after 

1980 for which density and resistivity logs were available. Five wells were selected for 

detailed lithologic and petrographic examination of drill cutting and available cores. 

Figure 2 shows the result of an example study of the Podolsky Oil Company, Carrie 

Winter 6 well in Noble Field. 

• Detailed core descriptions and sedimentary facies analysis of existing core has begun. 

Figure 3 shows an example of the sedimentary facies observed in one of the cores from 

Noble Field, including planar to trough cross-bedded sandstone, planar-bedded 

sandstone, wavy- to lenticular-bedded sandstone, and ripple-bedded sandstone. The 

sedimentary facies observed in core allows for interpretation of the original depositional 

environment, which is directly related to the reservoir quality. 

• Available Cypress Sandstone cores from Noble Field and around the basin are being 

sampled for mineralogical and petrographic analysis to better understand regional trends 

in depositional environment and diagenetic history of the thick Cypress Sandstone. Plugs 

are also being taken from core to understand porosity and permeability relationships in 

the thick Cypress Sandstone. 

 

Task 3.0–Geocellular and Reservoir Modeling (on schedule) 

Subtask 3.1–Historical Production and Injection Data Analysis 

• Production data for Noble Field has been compiled and checked for errors by Nathan 

Grigsby. A cumulative production curve has been constructed for Noble Field (Figure 4). 

In addition to production, producing horizons and dates of production or injection have 

been assigned to each well. 

• All wells have been assigned a production history. Many leases contain multiple 

production histories, often due to multiple operators in the same lease keeping their 

production separate. Each production history has been assigned a code. Each well has 

been assigned to one of these codes to minimize the number of wells when distributing 

production. 
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• Progress was made on allocating commingled production to the thick Cypress Sandstone 

and building input files for reservoir simulations. 

• Well logs from Noble Field have been selected for use in geocellular models. 98 logs 

have been sent to LogDigi, a commercial company, to be digitized. 

• A report detailing the methods developed to compile and process production data is being 

drafted. 

Subtask 3.2–Illinois Basin Crude Oil/Brine-CO2 Fluid Property Characterization 

• A database of current known reservoir fluid properties from Cypress Sandstone samples 

is being built. 

• Oil and brine samples were collected by Peter Berger from Noble Field with the 

assistance of Citation Oil and Gas. 

Subtask 3.3–Geocellular Modeling of Interwell Reservoir Characteristics 

• Nathan Grigsby created an expanded and revised version of the simple geocellular model 

(Figure 5). This model has a very simplified representation of the reservoir geology and 

is primarily used to approximate the depth and dimensions of the final model that will be 

used for reservoir simulations. 

• Core analysis data for Noble Field was collected and a preliminary porosity-permeability 

transform was developed. Additional core analysis data is being digitized from paper 

records to be included in the database and to revise the porosity-permeability transform 

as necessary. 

Subtask 3.4–Reservoir Modeling 

• Roland Okwen has begun running reservoir simulations using the simple geocellular 

model (from Subtask 3.3) of the thick Cypress Sandstone to identify and test methods for 

representing initial oil saturation in a ROZ. Reservoir simulations were ran using 

Landmark Nexus software. 

• Simulation input files that closely replicate production and injection history at Noble 

Field are being generated. 

• A literature review is underway of EOR techniques in nonconventional ROZs. 
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Task 4.0–CO2 EOR and Storage Development Strategies (on schedule) 

• Subtask leaders Roland Okwen, Chris Korose, and Charles Monson met with Nathan 

Webb and Scott Frailey to discuss data needs and plans to complete the development 

strategies, regional resource assessment, and economic assessment portions of the 

project. 
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Figure 1. Map showing locations of logs used in the expanded petrophysical analyses throughout 
the thick Cypress Sandstone fairway. Wells were chosen from locations across the thick Cypress 
Sandstone fairway to represent a range of thick Cypress Sandstone geologic and reservoir 
characteristics both within and outside of oil fields. Oil fields are shown in green and logs are 
from wells at dots. Map created using ESRI ArcGIS. 
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Figure 2. Graphical log and geologic description resulting from a sample study of Podolsky Oil 
Company, Carrie Winter 6 well (121592624800, Sec. 10, T3N, R9E), in Noble Field, Richland 
County. Studied interval was 2,500—2,800 ft. Digitized resistivity log and a total of 19 samples 
from different depths were picked for thin section preparation. Graphical log created using 
Adobe Illustrator. 
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Figure 3. Graphical log resulting from detailed core description of C.T. Montgomery B-34 well 
(121592606400, Sec. 4, T3N, R9E), in Noble Field, Richland County. Cored interval was 2,576–
2,606 ft. Pre-existing porosity and permeability measurements are available for this well. 
Samples have been collected for mineralogical and petrographic analysis. The sedimentary facies 
observed in core controls reservoir quality. Graphical log created using Adobe Illustrator.  
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Figure 4. Graph of cumulative (blue line) and annual (red line) production data for all produced 
formations and all leases in Noble Field over the entire history of the field. The production 
history of the field is being studied in detail to determine the relative contribution of the thick 
Cypress Sandstone to the cumulative production, as well as to better understand the factors that 
controlled rapid peaks and declines in annual production. This data was made available from IHS 
pipeline reports. 
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Figure 5. Image of the simple geocellular model colored by z coordinate (100× vertical 
exaggeration). A preliminary simple geocellular model provides the reservoir engineers a model 
with which to run sensitivity analyses. The geocellular model was created using Geovariances 
Isatis software. 
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What opportunities for training and professional development has the project provided? 

Dr. George Asquith’s June 2015 visit provided project staff as well as undergraduate and 

graduate students working on the project with a unique training opportunity. Dr. Asquith gave 

overview presentations in petrophysical analysis and worked one-on-one or in small groups with 

project researchers on petrophysical analysis issues of the thick Cypress Sandstone. 

 

How have the results been disseminated to communities of interest? 

The project was announced at a Petroleum Technology Transfer Council workshop and 

an Illinois Geological Society meeting where industry representatives that actively drill wells in 

the Illinois Basin were present. We openly invited those who might be drilling through the thick 

Cypress to partner with us for drilling whole core and taking new logs. This is the third and 

fourth time the project was presented at industry-related events. 

 

What do you plan to do during the next reporting period to accomplish the goals? 

Task 1.0–Project Management and Planning (on schedule) 

• Progress on completion of tasks, subtasks, deliverables, and milestones will continue to 

be tracked using Microsoft Project to ensure timely completion. 

• The PI and Co-PIs will continue to meet weekly to discuss project management. 

• Regular meetings with the PI and subtask leaders will continue for active subtasks. 

• Work will continue to populate the website with project content. 

 

Task 2.0–Geology and Reservoir Characterization (on schedule) 

Subtask 2.1–Literature Review and Oilfield Selection 

• Subtask concluded on 6/30/2015. 

• Additional material will be added to the literature review as additional sources are 

received from other libraries. The draft literature review document will be circulated to 

staff members for review and will be refined for inclusion in the final report. 

Subtask 2.2–Petrophysical Analysis 

• Geophysical logs that have been selected for analysis in every county within the thick 

Cypress Sandstone fairway will be analyzed to determine oil saturations, oil column 
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thicknesses, and the presence of ROZ and/or capillary transition zones. A preliminary 

map of these attributes will be constructed. 

Subtask 2.3–Geologic Model Development 

• Work will continue to refine the geological model at Noble Field. 

• Detailed facies analysis and sampling of all available thick Cypress Sandstone core will 

continue. 

• Incorporating previous ISGS studies, geologic mapping will be conducted at Loudon and 

Dale Fields in order to compare the reservoir properties of the thick Cypress Sandstone in 

different areas within the fairway. 

Task 3.0–Geocellular and Reservoir Modeling (on schedule) 

Subtask 3.1–Historical Production and Injection Data Analysis 

• Production records from Noble Field will be analyzed in order to quantify the proportion 

of total production that was derived from the thick Cypress Sandstone reservoir. 

• Wells that are producing from the thick Cypress Sandstone have been identified, but the 

production history includes Cypress-producing wells and wells that are producing from 

other formations. Because not all of the production is from the Cypress Sandstone, a 

method is being developed to allocate a portion of the historical production to the thick 

Cypress. 

• Input files for reservoir simulation software will be built. 

• Digitized geophysical logs will be normalized for input into geocellular models. 

• As digitized logs are received and normalized, the preliminary geocellular model will be 

updated to reflect observed reservoir properties in Noble Field. 

• A report on the methods used to compile and process production data will be completed. 

Subtask 3.2–Illinois Basin Crude Oil/Brine-CO2 Fluid Property Characterization 

• Laboratory analyses of oil and brine samples will begin. 

• Additional oil and brine samples from thick Cypress Sandstone reservoirs will be 

collected. 

Subtask 3.3–Geocellular Modeling of Interwell Reservoir Characteristics 

• A revised geocellular model will be built. It will contain geologic heterogeneity using the 

recently digitized logs. 

14 
 



o Porosity log data will be used to inform variograms and condition simulations for 

the model. 

o The model will be exported for use in reservoir simulations. 

• Additional models will be developed for Noble Field making use of different geophysical 

log data types. 

o Additional models will be built using normalized SP and short normal logs. 

o The possibility of combining data types to improve data coverage and add detail 

to the models will be investigated. 

Subtask 3.4–Reservoir Modeling 

• Once a suitable geocellular model has been constructed and the detailed production 

history from Noble Field has been properly formatted, the preliminary attempts to 

simulate oil production to match historical production will be attempted. 

• Available oil pressure-volume-temperature data in ISGS archives will be evaluated. 

• A compositional fluid model for crude oil at Noble Field will be developed. 

• Field production and injection data will be used to calibrate the geocellular model of the 

thick Cypress Sandstone at Noble Field via reservoir simulations. 

• Iterative revision of reservoir parameters and the geocellular model will be conducted to 

obtain a reasonable history match of Noble Field data. 

 

Task 4.0–CO2 EOR and Storage Development Strategies (on schedule) 

• The PI and subtask leaders working on Task 4 will continue to meet regularly to stay 

updated on progress and data availability and to develop the methods for conducting the 

resource assessment and economic analysis. 

Subtask 4.1–Field Development Strategies 

• Subtask begins on 4/1/2016. 

Subtask 4.2–CO2 EOR and Storage Resource Assessment 

• Subtask begins on 11/1/2015. 

Subtask 4.3–Economic Analysis 

• Subtask begins on 4/1/2016. 
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Project Milestone Log 
Task Calendar 

Year 
Milestone Title/Description Planned 

Completion 
Date 

Actual 
Completion 

Date 

Verification Method Comments 

1.0 1 Project Management Plan 12/31/2014 12/15/2014 PMP File 100% 
Complete 

1.0 1 Kickoff Meeting 12/31/2014 12/4/2014 Presentation File 100% 
Complete 

2.0 2 Final selection of oilfields for 
study 

3/31/2015 3/20/2015 Agreement between ISGS 
and DOE project manager 
to proceed with specific 

areas of study 

100% 
Complete 

2.0 2 Oilfield data synthesis and 
analysis 

10/31/2015  Wells/leases grouped into 
classes representing relative 

degree of productivity 

85% 
Complete 

2.0, 
3.0 

3 Complete petrophysical 
analysis, geologic and 

geocellular modeling of the 
thick Cypress 

10/31/2016  Completion of draft topical 
report on geology of the 
thick Cypress in the ILB 

15% 
Complete 

4.0 3 Complete guidelines to develop 
thin oil zones and store CO2 in 

the thick Cypress 

12/31/2016  Completion of draft topical 
report on guidelines to 

develop thin oil zones in the 
thick Cypress 

0% 
Complete 

4.0 4 Complete estimates of CO2-
EOR and storage potential and 

economic analysis of 
implementing program 

8/30/2017  Completion of draft topical 
report on CO2-EOR, 

storage, and economics of 
the thick Cypress in the ILB 

0% 
Complete 

All 4 Document project results 10/31/2017  Complete final report In progress 
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3. PRODUCTS 

What has the project produced? 

Webb, Nathan D., and Grigsby, Nathan P., 2015, Geological characterization and modeling of 

the Cypress Sandstone at Noble Field, southeastern Illinois, Eastern Section AAPG Meeting, 

Indianapolis, Indiana—submitted, under review. 

 

4. PARTICIPANTS & OTHER COLLABORATING 

ORGANIZATIONS 

Nothing to report. 

 

5. IMPACT 

Nothing to report. 

 

6. CHANGES/PROBLEMS 

Changes in approach and reasons for change 

There have been no changes in approach on this project. 

 

Actual or anticipated problems or delays and actions or plans to resolve them 

There are currently no anticipated problems or delays in the project. 

 

Changes that have a significant impact on expenditures 

As no changes have been made or are anticipated, none are expected to impact expenditures. 

 

Significant changes in use or care of human subjects, vertebrate animals, and/or Biohazards 

Not applicable. 

 

Change of primary performance site location from that originally proposed 
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Not applicable. 

 

7. Special Reporting Requirements 

Nothing to report. 
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8. Budgetary Information 
Financial Reporting Table 

Baseline Reporting 

Budget Period 1 Budget Period 2 

Total 11/01/14 - 10/31/16 11/01/16 - 10/31/17 
FY15 

Q1 
FY15 

Q2 
FY15 

Q3 
FY15 

Q4 
FY16 

Q1 
FY16 

Q2 
FY16 

Q3 
FY16 

Q4 
FY17 

Q1 
FY17 

Q1 
FY17 

Q2 
FY17 

Q3 
FY17 

Q4 
FY18 

Q1 

Baseline Federal Share 
192,267.00  192,267.00  192,265.00  193,061.00  177,323.00  177,322.00  177,323.00  177,322.00  58,543.00  117,085.00  175,628.00  175,629.00  117,085.00  58,543.00  2,181,663.00  

Baseline non-Federal Share 
30,889.33  46,334.00  46,334.00  46,334.00  46,334.00  46,334.00  46,334.00  46,334.00  15,444.67  30,889.00  46,334.00  46,334.00  46,334.00  15,444.00  556,007.00  

Total Baseline Cumulative Cost 
223,156.33  238,601.00  238,599.00  239,395.00  223,657.00  223,656.00  223,657.00  223,656.00  73,987.67  147,974.00  221,962.00  221,963.00  163,419.00  73,987.00  2,737,670.00  

Actual Federal Share 
9,661.16  82,632.97  112,822.07             205,116.20  

Actual non-Federal Share 
29,328.11  48,918.02  48,918.02             127,164.15  

Total Actual Cumulative Cost 
38,989.27  131,550.99  161,740.09  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  332,280.35  

Variance Federal Share 
182,605.84  109,634.03  79,442.93  193,061.00  177,323.00  177,322.00  177,323.00  177,322.00  58,543.00  117,085.00  175,628.00  175,629.00  117,085.00  58,543.00  1,976,546.80  

Variance non-Federal Share 
1,561.22  (2,584.02) (2,584.02) 46,334.00  46,334.00  46,334.00  46,334.00  46,334.00  15,444.67  30,889.00  46,334.00  46,334.00  46,334.00  15,444.00  428,842.85  

Total Variance Cumulative Cost 
184,167.06  107,050.01  76,858.91  239,395.00  223,657.00  223,656.00  223,657.00  223,656.00  73,987.67  147,974.00  221,962.00  221,963.00  163,419.00  73,987.00  2,405,389.65  
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