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Presentation Outline 
ÅBenefit to program 

ÅGoals & objectives 

ÅPreliminary InSAR results (site selection 

phase) 

ÅProject location 

ÅProject installed equipment 

ÅSpecific project results 

ÅSummary 
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Benefit to the Program  

ÅFocused on monitoring, verification, and 

accounting (MVA) 

ÅIf successful, our project will demonstrate 

the utility of low cost, surface 

observations, to complement higher cost 

industry, in-situ observations 

ÅCan be done by academic groups, 

independent of industry 

ÅImportant for public confidence in CCS 

process 
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Project Overview:   
Goals and Objectives 

ïdevelop an integrated, low cost methodology for 

assessing the fate of CO2 pumped into geologic 

reservoirs.  

ï integrate data from space geodesy, seismology and 

geochemistry in a straightforward series of 

procedures and algorithms, and assess the cost and 

efficacy of these procedures for long term tracking of 

CO2 . 

ïLong term goal is to increase public confidence in the 

utility, safety and efficacy of CCS  
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Space Geodesy (GPS/InSAR) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ÅPrinciple: adding CO2 to reservoir increases pressure, leads 

to measurable uplift; short term leakage leads to subsidence 

ÅGPS (point positions, high temporal resolution) and InSAR 

(high spatial resolution) provides ideal combination for long 

term monitoring of sequestration sites 

ÅInSAR demonstrated for CCS at InSalah, Algeria (dry) 

ÅInSAR not yet demonstrated for CCS in humid, vegetated 

areas 

ÅWe have made significant strides at development of InSAR 

for vegetated areas, and used it to assess possible sites for 

more detailed study 
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2007-2011 

InSAR survey:   1. Snyder, Texas 

ALOS satellite 



InSAR survey:   2. Salt Creek, Wyoming 
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Technical Status 

ÅProject site chosen 

ÅEquipment installed, operating, and data are being 

analyzed 

ÅPreliminary results show clear deformation and 

geochemical signals 

ÅModeling in progress 
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Project Location 

ÅDenbury Resources, Hastings site, ~ 30 

miles south of Houston Texas 

ÅEnhanced Oil Recovery site 

ÅInjection of CO2 from natural source 

began in 2011 

ÅOil extraction began in 2012 
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Project Location  

Regional Airport  

providing weather 

data 

Denbury Offices 



Installed Equipment 

ÅHigh precision GPS at all three sites 

ÅBroadband seismometer at all three sites 

ÅCavity ring-down spectrometer at Site #3 
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GPS and Seismic Station 
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Geochem Housing 
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Sample locations (total 12)  
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Geochem equipment  

Core equipment consists 

of one CRDS instrument, 

16 position valve, 

manifold, vacuum pump, 

and data connection. 



GPS Processing 

ÅHigh precision ephemeris data 

ÅSophisticated atmospheric model to 

reduce vertical component uncertainties 

ÅUse ensemble of ~ 10 regional sites to 

define local reference frame 

ÅUncertainties are ~ 3 mm horizontal, 8 mm 

vertical 
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