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ABSTRACT 
 
 
As part of the Department of Energy’s (DOE) initiative on developing new technologies for storage of 
carbon dioxide in geologic reservoirs, Battelle has been awarded a project to investigate the feasibility of 
CO2 sequestration in the deep saline reservoirs in the Ohio River Valley region.  This project is the Phase 
III of Battelle’s work under the Novel Concepts in Greenhouse Gas Management grant.  In addition to the 
DOE, the project is being sponsored by American Electric Power (AEP), BP, The Ohio Coal 
Development Office (OCDO) of the Ohio Department of Development, and Schlumberger.  The main 
objective of the project is to evaluate the geology of deep formations in the Ohio River Valley region in 
general and in the vicinity of AEP’s Mountaineer Power Plant in particular, in order to determine their 
potential use for conducting a long-term test of CO2 disposal in deep saline formations and potentially in 
nearby deep coal seams.  This work supports the overall project objective of demonstrating that CO2 
sequestration in deep formations is feasible from engineering and economic perspectives, as well as being 
an inherently safe practice and one that will be acceptable to the public.   
 
The current technical progress report summarizes activities completed for the October through December 
2004 period of the project.  As discussed in the report, the technical activities focused on initial injection 
well design, completion of the site characterization report, assessment of monitoring technologies, 
shipment of coal samples for testing the capture system to Mitsubishi Heavy Industry, and presentation of 
project progress at several venues.  In addition, proposals to DOE for continued funding of the project 
activities under the current contract and potentially a new contract for development of regional framework 
were being evaluated and processed. 
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EXECUTIVE SUMMARY 
 
 

This is a Quarterly Technical Progress Report for Contract DE-AC26-98FT40418.  It has been prepared 
in accordance with the requirements of the National Energy Technology Laboratory (NETL).  The 
reporting period for the current document is October to December 2004.   
 
The purpose of this project is to evaluate the geology of deep formations in the Ohio River Valley region 
to determine their potential use for conducting a long-term test of carbon dioxide disposal in deep saline 
formations and potentially in nearby unmineable coal seams.  As discussed in the report, the technical 
activities focused on initial injection well design, completion of the site characterization report, 
assessment of monitoring technologies, shipment of coal samples for testing the capture system to 
Mitsubishi Heavy Industry, and presentation of project progress at three venues.  In addition, proposals to 
DOE for continued funding of the project activities under the current contract and potentially a new 
contract for development of regional framework were being evaluated and processed. 
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1.0  INTRODUCTION 
 
 
The main objective of this project is to evaluate the geology of deep formations in the Ohio River Valley 
region in order to determine their potential use for conducting a long-term test of CO2 disposal in deep 
saline formations and in nearby unmineable coal seams.  This work supports the overall project objective 
of demonstrating that CO2 sequestration in deep formations is feasible from engineering and economic 
perspectives, as well as being an inherently safe practice and one that will be acceptable to the public.  
Following is a description of the progress accomplished for October through December 2004. 
 
 

2.0  EXPERIMENTAL 
 
Activities undertaken during the reporting period include reservoir injection simulations, assessment of 
methods to increase injectivity, and integration of data into a site characterization report.  Major 
accomplishments were related to the following topics: 

 

o Arrangements were made to pack and ship 4 tons of high sulfur coal samples from 
the region to Mitsubishi Heavy Industry (MHI) for optimization tests needed to 
design the capture system. 

o A geomechanical analysis report was prepared for the site, assessing all possible 
injection zones and their adjacent formations in order to assess the suitability of this 
site for long-term storage of CO2.  

o Preliminary injection well design was started.  Issues related to injectivity, well 
construction, and engineering aspects of slipstream capture were identified.  Testing 
data from the wireline logs, cores, and reservoir tests were evaluated to identify the 
best reservoirs to be considered for well design. 

o Drilling in the region was monitored to develop geologic framework for potential 
CO2 storage zones in the region through collaboration with ongoing oil and gas 
exploration in the region.    

o Finally, the project management and stakeholder outreach activities continued.  
Several project presentations were prepared for meeting and conferences. 

o Proposals to DOE for continued funding of the project activities under the current 
contract and potentially a new contract for development of regional framework were 
being evaluated and processed. 

 
The preliminary findings of these activities are summarized in the sections below. 
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3.0  RESULTS AND DISCUSSION 
 
The following sections summarize the major activities and their outcomes for the reporting period under 
each task of the project. 
 
Task 1 – Geologic Data Assessment   
 
Task 1 includes subsurface geologic assessment in the vicinity of the field site based on pre-
existing information.  All activities under Task 1 of the Statement of Work have been completed, 
and Battelle has developed a thorough understanding of the geologic framework for the site for 
deep saline reservoirs, caprock formations, and coal seams.  An Interim Topical Report on the 
findings was submitted to NETL on August 3, 2003. 
 
Task 2 – Seismic Survey   
 
Final geologic interpretation of the seismic data was prepared by WesternGeco, incorporating greater 
emphasis on the geophysical modeling and assessment of feasibility of 4-D seismic monitoring for 
potential future injection of CO2.  The work includes site-specific pressure and stress data with fluid 
substitution modeling.   We are awaiting the results on these additional simulations before completing the 
final report on this task.   
 
Task 3 – Borehole Drilling and Testing   
 
The current status of various activities under this task is discussed below:  
 

• Site Activity – The site has been returned to pre-drilling conditions for use by the Mountaineer 
Plant.  At this time, no other site activity is planned, until a decision is made about the future 
injection/monitoring testing phase of the project. 

• Reservoir Testing – A draft report summarizing all the field procedures, data collection and 
analysis, and the calculated reservoir parameters was completed.  Mini-fracture test data to 
determine maximum safe injection pressures were analyzed and checked with reservoir testing 
data by Stanford University. 

• Brine Analysis – All laboratory data for anions, cations, minor and trace elements, and isotope 
analysis have been obtained and summarized in the form of tables and plots.  A draft chapter 
report on compilation of inorganic and isotope analysis for these brine samples has been 
prepared.  The data have been used by the core analysis and reservoir modeling team for 
simulating CO2-rock-water interactions. 

• Core Analysis – All core analysis from Core Laboratory has been completed.  The core 
parameters have been transmitted to various researchers for inclusion in modeling, risk 
assessment, and geomechanics.  The remaining cores from the test well were shipped and 
received for archiving at the Ohio Geological Survey.  It is anticipated that the core will be used 
for geologic research in the region, because very few other deep cores are available from this 
region.  BP continues to perform relative permeability CO2 flood tests on the cores. 

• In-situ Stress Analysis – Dr. Mark Zoback and Amie Lucier at Stanford University completed a 
report on the in-situ stress and geomechanical analysis of the well data.  The geomechanical 
analysis report assesses possible injection zones and their adjacent formations in order to assess 
the suitability of this site for long-term storage of CO2.  The report indicates that the injection 
zones would be suitable for hydraulic fracturing. 

• Site Characterization Report – Preparation of the draft site characterization report continues as 
the chapters on individual activities are finalized.  It is anticipated that a draft version of the 
report will be ready for internal review in February. 
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Task 4 – Reservoir Simulations   
 
An advanced parallel processing version of the STOMP-CO2 code has been completed at PNNL so that a 
larger number of more complex simulations can be run.  More than 25 scenarios have been prepared that 
incorporate a range of formation parameters, injection pressures, anisotropy, and injection formations.    
A final round of simulations with actual injection scenarios will be conducted when the relative 
permeability analyses on the core samples have been completed.   
 
Task 5 – Design the Future Injection and Monitoring Facility and Prepare Regulatory Permits   
 
Activities continue to move toward application of a CO2 injection system at the Mountaineer site.  
Discussions were maintained with AEP on engineering aspects of developing a small slipstream from the 
main emissions stack that could be used for a CO2 capture demonstration.  In addition, methods such as 
acid treatment, hydro-fracturing, and lateral wells are being assessed to maximize injection at the site.  
Phil Jagucki visited an oil/gas well stimulation (fracturing) site in eastern Ohio to observe the current state 
of reservoir stimulation practices in the region.  There will be much greater emphasis on these activities 
during the coming months.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.  A Demonstration of Hydrofracturing at an exploratory well in eastern Ohio in the Ohio 
River Valley. 

 
Under this task, Battelle continued to compile information of various monitoring technologies being used 
in projects such as Weyburn, Sleipner, and Frio Formation tests.  Battelle participated in a CO2 Storage 
Monitoring Network workshop organized by IEA Greenhouse Gas R&D Programme, BP, and EPRI in 
Santa Cruz.  A presentation on the findings of the site assessment at the Mountaineer plant and its 
implications for the monitoring options was made. 
 
Arrangements were also made to pack and ship 4 tons of high sulfur coal samples to Mitsubishi Heavy 
Industry (MHI) for optimization tests needed to design the capture system.   
 
Site characterization data were used to start preparing the Underground Injection Permit document. 
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Task 6 – Risk Assessment and Stakeholder Interactions 
  
The stakeholder interaction-related activities included:  
 

• Stakeholder Interactions – Draft report describing all stakeholder interactions and 
communications during the last two years has been completed. 

• Risk Assessment –The remaining work on this task will be undertaken when all of the modeling 
results become available from Task 4. 

 
 
Task 7 – Project Briefings and Meetings 

 
• A presentation on the Ohio River Valley CO2 Storage project was made at the American 

Association of Petroleum Geologists Eastern Section Meeting, October 3-6, in Columbus, Ohio. 
• A presentation on the project findings was made at the CO2 Monitoring network meeting in Santa 

Cruz, California. 
• During December, a presentation on the project findings was made at the Ohio Air Quality 

Symposium hosted by the Ohio Coal Development Office and Ohio Air Quality Development 
Authority in Athens, Ohio. 

• Battelle continued submittal of project administrative reports to DOE, OCDO, and other sponsors 
under this task.  Battelle continued submittal of project administrative reports to DOE, OCDO, 
and other sponsors under this task. 

• An article about the CO2 sequestration research at Schlumberger was prepared for publication in 
the Autumn 2004 issue of Oilfield Review.  A portion of this article included the discussion of the 
Mountaineer Project drilling and interpretation. 

 
 

 
 

 

 
 
 
 
 
 
 
 

Figure 2.  Oilfield Review article on CO2 sequestration. 
 
Task 8 –Building the Regional Geologic Framework 
 
All laboratory and data analysis for the samples and wireline logs from two wells in Ohio has been 
completed.  A drilling project near Coshocton in eastern Ohio was evaluated for potential characterization 
or drilling into the Mt. Simon Sandstone; however, after detailed assessment it was decided to wait for a 
more appropriate opportunity.  Battelle continues to monitor ongoing or planned drilling activity in the 
region for opportunities to fill gaps in geologic data for deeper formations with the long-term goal of 
building a geologic framework for potential storage and containment zones in the Ohio River Valley 
region. 
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4.0  CONCLUSION 
 
Overall, the project remains on track to complete all major tasks.  During the reporting period substantial 
progress was made in the remaining tasks.  Now that most all of the testing and field data has been 
collected, the project has moved into focusing on application of CO2 injection technology at the 
Mountaineer site. 
 
Future Activities 
 
During the second quarter of fiscal year 2005, the major focus of the project will be on moving toward 
CO2 injection application.  Site testing and field information will be used to develop a program for the 
injection phase of the project and discussion of the future pathways with the project sponsors.  Proposals 
to DOE for continued funding of the project activities under the current contract and potentially a new 
contract for development of regional framework were being evaluated and processed.  While we continue 
to make progress on multiple fronts, the level of activities is likely to be substantially accelerated after the 
December holidays and as soon as the processing of the proposal to DOE is finalized in January 
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