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Project Overview 
 

The MRCSP Michigan Basin Large-Scale Injection Project is adding to the body of knowledge of best 

practices and technologies for safe and permanent storage of carbon dioxide. Since monitoring operations 

began on February 3, 2013, MRCSP has successfully monitored the injection of more than 300,000 metric 

tons of carbon dioxide. The goal of the project is to 

inject up to one million metric tons of carbon dioxide 

into depleted oil and gas fields. This project is 

leveraging existing enhanced oil recovery (EOR) 

operations located within a geologic setting known as 

the Niagaran Pinnacle Reef Trend within the 

Michigan Basin. The MRCSP is observing injection 

operations across oil bearing carbonate reefs in 

different stages of the oil production life cycle: one 

highly depleted reef near end of life; six active EOR 

reefs; and one new reef that has only seen primary oil 

recovery. The carbon dioxide for this project is a by-

product from natural gas processing and is being 

captured at a nearby separation and compression 

facility. The carbon dioxide is carried through a 

pipeline network to the central production facility and 

injected into deep wells to improve oil production. 

Almost all of the carbon dioxide that is produced with 

the oil is recycled back into the oil bearing 

formations. 

 

Characteristics of Geologic Storage 
 
The purpose of geologic storage of carbon dioxide is to mitigate the levels of carbon dioxide entering the 

atmosphere by focusing on large stationary sources of carbon dioxide emissions, such as electric power 

plants, cement factories, oil refineries and steel works. Candidate storage reservoirs are located thousands 

of feet below the surface, beneath confining layers of dense rock (often called caprock), capable of trapping 

the injected carbon dioxide over thousands of years or longer. If geologic storage of carbon dioxide can be 

used on a large scale, there is potential to capture and store up to 90 percent of carbon dioxide emitted into 

the atmosphere from these large sources, while at the same time, when combined with oil fields, produce 

additional oil that would otherwise not be recovered.  

 

Depleted oil and gas reservoirs are prime candidates for conversion to geologic storage. The storage 

container is a porous sandstone or carbonate overlain by thousands of feet of non-porous caprock already 

proven to prevent vertical migration. The storage zone is filled with brine, oil, and/or gas. Carbon dioxide 
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is used to recover oil stranded deep underground, which also opens up additional storage space. Wells 

designated for injection and/or production are completed in the storage zone. Different monitoring 

techniques are used for observation of the pressure and any migrating carbon dioxide.   

 
Carbon capture and storage (CCS) has the potential to provide significant environmental, economic, and 

security benefits in a future where there is a price on carbon. Fossil fuels are the sources behind 67 percent 

of the electricity generated in the United States. CCS offers the most viable way to generate electricity at 

the current level, with readily available local resources, and significantly reduce the impact on the 

environment. Furthermore, the use of carbon dioxide for EOR is already occurring. Use of carbon dioxide 

for EOR could increase domestic oil production while making it more economically attractive for industry 

to reduce carbon dioxide emissions. Executed together, the synergy of EOR and Carbon Capture and 

Storage are referred to as Carbon Capture, Utilization, and Storage or CCUS. This cooperative effort 

between power generators and oil producers has great potential for lowering carbon dioxide emissions and 

increasing domestic oil production.   
 

Data Collection and Uses 
 
Field projects are needed to reduce the uncertainty 

with geological storage, demonstrate technical 

and economic feasibility, and increase public 

acceptability. There are four key elements in 

ongoing injection operations:  

 Injectivity 

 Capacity 

 Monitoring 

 Safety 

 

Injectivity – The MRCSP project provides data 

on the injectivity of pinnacle reefs and changes 

over time as each reservoir is filled with carbon 

dioxide. Injectivity is a measure of the rate at 

which carbon dioxide can be injected. Given 

sufficient porosity and permeability, injectivity 

primarily depends upon the prevailing pressure in 

the storage zone. Injectivity establishes the 

number of wells required, a significant cost driver 

for geologic storage.   

 
Capacity – The size of the reservoir is determined 

by calculation from geological data or from the 

production and reservoir pressures. Sufficient 

capacity is a prerequisite for successful geologic 

storage projects. The MRCSP project is providing 

data for improving capacity estimates, and 

demonstrating storage capacity in this regional 

significant resource.  
 
 

 



May 2016  3 

 

Monitoring – The MRCSP project is providing data on the effectiveness of monitoring, verification, and 

accounting (MVA) tools. Monitoring is more than collecting data and maintaining records. The analysis of 

the data provides important information on system performance and early detection of unwanted carbon 

dioxide movement. It is also possible to assess new technology by comparing results from different 

monitoring techniques and other storage project sites. The entire system is monitored, including the: 

 Reservoir, 

 Surface piping, 

 Wellbores, 

 Layers of rock above and below the storage 

zone, and 

 Surrounding area 

 

A model of the reservoir behavior is developed to 

simulate system performance. The main purpose of 

monitoring is to make sure that the injection operation 

is effective, meaning that injected carbon dioxide stays 

out of the atmosphere for thousands of years or longer. 

Monitoring provides large amounts of data that are 

displayed and analyzed so that trends and anomalies 

can be identified. Deviations from expected behavior 

help to identify performance issues. For example, 

carbon dioxide migration in the subsurface can be 

evaluated by changes in pressure, temperature, and 

pulsed neutron capture logs in wells, among other 

techniques.  

 

Safety – Carbon dioxide itself poses only a minimal 

environmental and health and safety risk because it is 

non-toxic and non-flammable. Carbon dioxide 

injection operations have two kinds of risk. One risk is activity-based and has to do with the safety of people 

and property from field activities such as drilling, well completion, and injection operations. The second is 

performance risk, such as unintended migration of carbon dioxide underground or into the atmosphere. The 

MRCSP project is providing data that will contribute to development of best practices for understanding 

and mitigating these risks.  
 

Accomplishments to Date 
 
The MRCSP project is providing real-world data needed to help CCUS reach the commercial stage and to 

make a meaningful impact on carbon dioxide levels in the atmosphere. Data from these multiple fields are 

providing insight into the impact of geologic heterogeneity and hydrocarbon production history on carbon 

dioxide storage potential, which will help develop strategies for optimizing future carbon dioxide EOR and 

storage projects. Accomplishments include: 

 The collection of detailed geologic characterization data and development of a conceptual geologic 

model for pinnacle reefs, of which there are more than 700 in the reef trend; 

 The collection of fluid chemistry data that will help improve the understanding of geochemical 

interactions and trapping mechanisms between carbon dioxide and other fluids and the reservoir 

rock matrix itself; 
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 Completion of the preliminary assessment of the efficacy of geophysical and other indirect 

monitoring techniques for detecting and quantifying carbon dioxide in pinnacle reef reservoirs; 

 Development of a detailed accounting of the carbon dioxide injected and recycled; 

 Collection of continuous, long-term reservoir pressure data; and 

 Gaining direct experience using numerical reservoir and other simulators to predict the fate of 

carbon dioxide and determine the amount of stored carbon dioxide in a geologic storage application.  

 

Next Steps 
 
Beginning the injection operations has allowed the MRCSP to take some important steps forward in filling 

data gaps in the science and technologies for geologic storage. Detailed assessments of innovative 

monitoring technologies such as vertical seismic profiling, microseismic monitoring, borehole gravity 

meter surveying, and remote sensing with satellite radar are underway. Preliminary results for these 

technologies have been promising. A series of repeat measurements are to be conducted at the conclusion 

of injection operations to complete a full cycle assessment of these technologies. Additional field trials of 

selected monitoring technologies are planned in future EOR reefs.  
 

 
 
About the MRCSP 
 

The Midwest Regional Carbon Sequestration Partnership is one of seven regional partnerships established 

by the USDOE.  It includes Michigan, as well as Indiana, Kentucky, Maryland, New Jersey, New York, 

Ohio, Pennsylvania and West Virginia.  The MRCSP is made up of nearly 40 members including 

universities, state geological surveys, energy companies, and state and federal officials.  It is led by Battelle, 

a non-profit research institute headquartered in Columbus, Ohio, which is a global leader in technology 

deployment and commercialization.  

 

For More Information 
 

If you have questions or want more information, please contact T.R. Massey, Battelle, at 614-424-5544 

(masseytr@battelle.org). Information on overall MRCSP activities is available on the Web at 

www.mrcsp.org. The Web site includes detailed information about MRCSP small-scale tests, as well as 

information about global climate change, carbon storage and the overall activities of the MRCSP. 


