
 

Interpolation of the depth and thickness of the 

Oriskany sandstone using kriging models 

allow to estimate parameter values and 

calculate the formation volume. We estimate 

the total storage capacity of the Oriskany 

sandstone formation contained under the 

surface of Pennsylvania with a proper 

computation of the uncertainty of this 

estimate. 

For a location (x; y), there is an associated 

depth D(x; y) and thickness t(x; y) to estimate. 

For depth, find the field that minimizes the 

sum of squared differences from the data: 

 

 

plus the smoothness penalty: 

 

 

 

for a particular penalty term λ. 

 

 

 

 

When slope is constant, then 

 

 
  

 

Volumetric equation for saline 

formations: 

MCO2= V∙φ(d)∙ρ[T(d),P(d)]∙E 
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Summary Computation  

of surfaces The  proposed geostatistical model 

is:  

  flexible with respect to 

changing assumptions and 

scenarios 

  allow for probabilistic 

assessment relatively user 

friendly 

This model will be used  

  to assess the relative 

importance of field 

measurements   of the model 

input parameters (including 

depth, porosity, temperature, and 

pressure)  

  the effects of variability in input 

parameters on the formation CO2 

storage resource estimates  

Since a reduction in the un-

certainty about the sequestration 

resource is desired, this analysis 

will suggest where reductions in 

uncertainty could be most valuable 

and what future studies and data 

collection (e.g. additional chara-

cterization wells) should be under-

taken, i.e. the value of information 

for further data collection and 

research will be identified. 

 

Density of CO2 
 

Density of CO2 as a function of          
formation temperature and 
pressure 

Based on the equation of state 
developed by Span and Wagner  
(1996) 

Volume calculation of the Oriskany sandstone (estimated using the GIS 

application for ArcGIS 

 

 

V = 8.69 x 1011 m3  = 860 km3 

Depth 

Oriskany top 
 

Oriskany bottom 
 

Pennsylvania plane 

Volume 
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Figure above: Estimated depth of the Oriskany sandstone in Pennsylvania 

based on depths in wells and the outcrop pattern of the formation. 
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logit transform of porosity Fitted values

       _cons     -2.33314   .2603467    -8.96   0.000                        .
     depth_m    -.0007328   .0002015    -3.64   0.001                -.4503943
                                                                              
       logit        Coef.   Std. Err.      t    P>|t|                     Beta
                                                                              

       Total    33.9768504    53   .64107265           Root MSE      =   .7217
                                                       Adj R-squared =  0.1875
    Residual     27.084477    52  .520855327           R-squared     =  0.2029
       Model    6.89237343     1  6.89237343           Prob > F      =  0.0006
                                                       F(  1,    52) =   13.23
      Source         SS       df       MS              Number of obs =      54

. reg logit  depth_m,beta


