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Benefits to the Program 

ÅProject goals  

ïStudent training in advanced seismic 

technology suited to CO2 sequestration 

ÅProject benefits 

ïSeismic simulation for acquiring 3D3C 

seismic data that can be used to improve 

ÅPre-injection characterization of CO2 storages 

ÅMonitoring  

ïDuring CO2 injection 

ïLong-term post-injection  



 

Project Overview 

ÅSeismic simulation work flow training 

ïBased on research results from a Phase II 

Study (DE-FG26-06NT42734), a site-specific 

reservoir characterization on Dickman Field 

ÅMajor components for training 

ïGeological-constraint S-wave estimation 

ïSeismic simulation and modeling in 2D and 3D 

ïComponent rotation to field design for 3D3C 

data acquisition 

 

 



 

Dickman Project Area 

Technical Status 

600 m 

Disc. 1962       Cumm: 1.7 MMBO 

 

3D Seismic 

3.325 sq. mi. 

142 wells 

54 in 3D area 

Core (7) 

Digital logs (45) 

Sonic(5) 

Density(2) 

Gamma(43) 

Resistivity (25) 

Neutron (27)  

Live 3D seismic area 
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Type Section 

Annotated type log for  

Dickman project area  

(Stiawalt 3 T17S-R24W-S20). 
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Type Log 
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Background Information 

ÅField 3D seismic data 

ïSingle component 

ÅñP-waveò data 

ÅCan multicomponent data give more info? 

ÅAvailable well data 

ïVp sonic only 

ïNeed to estimate Vs for seismic simulation 



 
 

Estimating S-Wave Velocity 

Using Typical Data 
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Humphrey 4-18 

 

 

 

Input logs in red 



 

Workflow in Seismic Modeling 
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Seismic Simulation: ANIVEC 

ÅReflectivity modeling          

ÅGood 

ÅElastic 

ÅMulticomponent data 

ÅWave type choices 

ïInclude/exclude surface waves, shear, etc. 

ïLimitations  

ÅAssumes horizontal layers 

ïBut this is Kansas! (good assumption) 

ANIVEC Courtesy: S. Mallick (U. Wyoming) 



 
 

Seismic Simulation: P-wave only 

Single component data 

  Wave types (acoustic simulation) 

 

  S -------- R1ééR2éé.R3éé..4000 ft 

PP 



 

Seismic Simulation: P and S waves 

 

ÅMulticomponent data 

Å  Wave types (elastic simulation) 

S-waves give direct evidence of anisotropy (shear wave splitting) related to fractures.  

SS: fast, parallel to the fracture SS: slow, orthogonal to both the fast share wave and the fracture zones.  
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Comparison of field data and acoustic finite difference synthetic seismogram 

based on Humphrey 4-18 well logs. The field data is a super gather 

composed of five CMP gathers (4500-4505). Uneven trace spacing in field 

data results from irregular offset distribution. Correspondence of events is 

quite good. 


