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CCaarrbboonn  DDiiooxxiiddee  SSttoorraaggee    

VVaalliiddaattiioonn  PPhhaassee  FFiieelldd    

DDeemmoonnssttrraattiioonn  aatt  FFiirrssttEEnneerrggyy’’ss  

RR..EE..  BBuurrggeerr  PPllaanntt::  PPrroojjeecctt  OOvveerrvviieeww  

MMAANNAAGGIINNGG  CCLLIIMMAATTEE  CCHHAANNGGEE  AANNDD  SSEECCUURRIINNGG  AA  FFUUTTUURREE  FFOORR  TTHHEE  MMIIDDWWEESSTT''SS  IINNDDUUSSTTRRIIAALL  BBAASSEE  

 

Purpose of the Demonstration 

The Midwest Regional Carbon Sequestration Partnership (MRCSP), led by Battelle under 

contract to the U.S. Department of Energy (DOE), is conducting several field demonstrations in 

its Midwestern region to help assess the effectiveness of storing carbon dioxide deep 

underground. The concept of storing carbon dioxide underground is often referred to as 

sequestration, i.e., to isolate or keep 

apart. Since rock formations can be 

considered geologic reservoirs, 

scientists refer to this concept as 

geologic sequestration. FirstEnergy, a 

member of the MRCSP, volunteered 

its R.E. Burger Plant in Shadyside, 

Ohio, as one of the field 

demonstration locations during the 

Phase II, Validation Phase of the 

DOE program (2005 – 2010). 

 

The demonstration at the Burger 

Plant site is an essential step in 

proving the feasibility of geologic 

sequestration. When proven to be 

safe and practical, geologic sequestration could help reduce carbon dioxide emissions to the 

atmosphere. Geologic sequestration also could be economically important to Ohio and other 

Midwestern states that depend heavily on coal for their energy needs.  

What Is Geologic Sequestration? 

Geologic sequestration is part of a broader approach to reducing global carbon dioxide 

emissions. It first involves capturing carbon dioxide from the emissions of power plants and 

other industrial facilities. The carbon dioxide is then injected through a deep well into carefully 

chosen geologic formations. There, the carbon dioxide is permanently stored in rock formations 

thousands of feet below drinking water supplies. These rock formations are similar to those that 

have stored natural gas and oil for millions of years. Suitable candidate geologic formations for 

geologic sequestration include saline or brine (saltwater) reservoirs, depleted oil and gas fields, 

or coal beds that are too thin or deep to be cost effectively mined. The Burger Plant 

demonstration involved injection into several brine reservoirs. These brine reservoirs are located 

about 6,400 to 8,000 feet below the surface and far below drinking water supplies, which are 

about 100 feet deep in this region. 
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Site Activities  
 

The Burger Plant demonstration is not a commercial-sized project but a very small-scale test. As 

a result, the field test was to inject less than 3,000 tons of carbon dioxide at the site over a period 

of a few weeks to several months. This is about the same amount that is produced in two days by 

normal operations at the Burger Plant. 

 

There are several stages of activities that occurred during the project. They included: initial 

planning and preliminary assessment; site characterization studies; approval of a permit to inject 

by the Ohio Environmental Protection Agency (Ohio EPA); carbon dioxide well injection; 

monitoring; and disposition of the well according to requirements of the permit after the research 

is completed. 

 

Based on the findings of the preliminary assessment and planning, a site-specific characterization 

effort was initiated in the summer of 2006. The purpose was to confirm the geologic features of 

the site and determine the suitability of the site for injecting carbon dioxide. This included a 

seismic survey of the area and drilling and testing in a deep well. 

 

Geologic Sequestration System Components 
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Injection Well Design and Protective Mechanisms 

 

A seismic survey was conducted in and around the 

proposed well location in July of that year. Engineers 

and scientists developed below-surface images by 

placing sensitive microphones on the ground in an 

area around the Burger Plant. They listened to the 

echoing vibrations, which were transmitted by cable to 

a truck where they were recorded. The results of the 

survey have been used to determine the rock 

properties, including continuity of the geologic layers 

and presence or absence of faulting in the area. 

 

Based on the survey results, the next step was to drill 

and test a deep well. Appropriate drilling permits were 

obtained from state regulators and, in December 2006, 

the project team worked with a contractor to set up a 

drilling rig at the demonstration site and construct the well. The well was drilled to a depth of 

almost 8,400 feet, with a 7-inch diameter steel casing installed to a depth of over 5,700 feet. 

 

After these site characterization studies confirmed that the location was a good candidate for 

injection, the study team completed an application for an experimental injection permit, 

developed a plan for monitoring the operation, and designed the injection system. A variety of 

controls are written into the drilling and injection permits, which are mandated to ensure the 

safety and protection of underground drinking water supplies. The draft injection permit was 

available for public review and comment in June, 2008. 

July, 2006 Seismic Survey 
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After Ohio EPA had addressed public comments and 

approved the permit, a full program of testing was 

completed and three targets selected for injection testing 

in fall 2008. Injectivity was less than expected. 

Nevertheless, the test did help establish familiarity with 

carbon sequestration in the region and provided an 

important data point in a strategically valuable portion of 

the MRCSP region. 

 

Because rock properties can vary, the lack of injectivity 

at the Burger location does not preclude the presence of 

suitable locations in other areas within the Appalachian 

Basin. This site highlights the value of small-scale tests 

which allow valuable experience to be gained with 

significantly less cost, as compared to full-scale 

application. The MRCSP is currently preparing a detailed 

report of the test. The results will be shared so that the 

region will benefit from the experience gained during the 

extensive drilling, geologic formation evaluation and 

testing. 

 
How can I Get More Information or Provide Input?  
 

Questions or comments may also be sent by email to T.R. Massey, Battelle at 

MasseyTR@Battelle.org . Information on overall MRCSP activities is available on the website at 

www.mrcsp.org.  

Drilling Rig Setup 

at the Burger Plant 
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