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Since early 2010, the Gulf of Mexico Miocene CO2 Site Characterization Mega Transect study has 

evaluated storage capacity of the Miocene section of offshore Submerged Lands (State Waters) of the 

State of Texas, exclusive of inland bays and waterways with emphasis on the upper Texas coast. 

Availability of extensive geologic datasets (wireline well logs, micropaleontology, rock data, regional 2D 

and conventional 3D, etc.) from historic and recent petroleum industry exploration and production 

activity have greatly enhanced the regional and site specific evaluations of the study area. One of the 

important factors affecting storage capacity is the capability of confining systems to sequester injected 

CO2 for required time periods. One way to assess such capability is to use the natural petroleum system 

as an analog for a future engineered system and evaluate the ability of the former to trap hydrocarbons, 

especially the light fraction (natural gas). One innovative tool that the current study has used for this 

objective has been a P-Cable high-resolution 3D (HR3D) seismic acquisition system purchased 

specifically for this purpose.  HR3D seismic surveys encompass the shallowest 0 to 1500+ milliseconds of 

two-way-time, a section that is poorly or not at all characterized by conventional 3D seismic data. During 

the 2013-2014 fiscal year, two HR3D surveys were successfully acquired from distinct locations 

approximately 75 Km’s apart. Processed results from the 2013 survey show very high resolution data 

detailing fine-scale geomorphologic and natural fluid-system features that may provide critical 

information about the Miocene and younger confining system and thus capacity.   
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Potential Benefits  

Geologic understanding of the offshore is informed by the extensive information 

available from nearby onshore oil and gas exploration and production, as well 

as offshore geologic information. The near-onshore northern GOM is one of 

best-understood geologic systems in world. 

The capacity of the near-offshore is nationally significant, given preliminary evaluations 

(NETL, 2010), and those estimates are being refined further as part of the 

broader current study mentioned earlier. 

There is a single offshore owner of both mineral and surface rights. In Texas the owner 

is the General Land Office, the oldest government agency in the state, with a 

history of leasing state lands for oil and gas exploration and production. 

The offshore has no economic fresh-water aquifers in the subsurface that count as 

underground sources of drinking water (USDW), as regulated onshore by the 

EPA. This absence of USDW removes one of the most significant risks 

present for most onshore sequestration sites. However, risks to seawater are 

alternatively of concern. 

The absence of population overlying projected CO2 plumes eliminates health and 

safety risks (HSE), aside from risk to workers. 

A large number of existing pipeline rights-of-way for oil and gas production could 

facilitate development of CO2 pipeline infrastructure. 

In Texas, revenues generated from offshore CCS activities would be held in the 

Permanent School Fund (analogous to historic revenues from hydrocarbon 

exploration and production) and distributed statewide, returning benefits of 

utilization of publically held resources to the public. 

Monitoring techniques are available. Offshore seismic imaging is a mature technology, 

and 3D surveys are likely to be more deployable offshore than onshore. Other 

mature and novel techniques are available for investigating fluid histories in the 

overburden. 
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Regional (Net) Capacity Estimate (129 Gt) 

Wallace et al. (2014) refined the methodology of Goodman et al. (2011) by measuring 

net sand (hnet) in 1009 wells , gridding and using the result as follows to determine 

regional capacity :  

GCO2net = At hnet φtot ρEnet, 

Where:  

At = Total area 

hnet = Net thickness 

φtot = Total porosity, and 

Enet is calculated by recreating a Monte Carlo simulation methodology used by 

Goodman et al., (2011)  to calculate Esaline but here, net-to-gross considerations were   

removed as they were accounted for in hnet variable.  

 

The resultant regional capacity (GCO2net) map above (after Wallace et al., 2014) 

equals  129 Gt  
 

…(vs. 172 Gt if the methodology of Goodman et al. (2011) would have been used).  
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