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OBJECTIVES 

pressures in the Uinta Basin, Utah. 
The objective of this study is to investigate the cause(s) of abnormally high pore fluid 

PROJECT DESCRIPTION 
The Aitamont-Bluebell oil-field, in the deepest part of the Uinta Basin, has pore pressure 

that in some places exceeds 0.8 of lithostatic. There are two prevailing explanations for the high 
pore pressure: 1) sedimentary loading and 2) the volume expansion and collapse of porosity 
associated with the conversion of solid kerogen to liquid oil. The purpose of this research is to 
test these hypotheses of pressure generation using three-dimensional, multiphase numerical 
simulation. These simulations will allow us to firther investigate the migration of oil within the 
Uinta Basin. 

RESULTS 

The sedimentary loading hypothesis was tested using analytical and numerical solutions. 
The mechanical compaction of sediments is assumed to be the sum of elastic and plastic 
deformation. The elastic and plastic strain are represented by constitutive relations between 
porosity and effective stress. Both the analytical and numerical calculations suggest that, 
depending upon the permeability of the sediments, the over-pressure produced by sedimentary 
loading alone should dissipate within 10,000 to 1 million years following the maximum depth of 
burial (burial is thought to have reached maximum during Eocene time). 

The effects of oil generation on pressure were evaluated by numerical simulation. The 
three-dimensional model computes the hydrodynamic regime during the basin's evolution and 
accounts for: 1) the compaction history, 2) the temperature history, and 3) the oil generation 
history of the basin. All numerical simulations of the basin fluid pressures were conducted using 
the two-phase (oil and water) numerical flow code, TOUGHZ. We have extensively modified 
TOUGH2 to simulate basin evolution; all transient effects of sedimentation, uplift, erosion and oil 
generation on the hydrogeologic and thermal aspects of the basin are considered. Changes in 
effective stress are explicitly accounted for and facilitated by calculating elastic and inelastic 
porosity changes. Diagenesis is investigated by reconciling observed values of porosity with 
modeled results. 
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Simulation results suggest that the system is most sensitive to: 1) the permeability, 2) the 
initial kerogen content of the rock, 3) the temperature history of the basin, and 4) porosity 
reduction associated with pore collapse and diagenesis. Our simulations suggest that oil 
generation is a feasible mechanism to explain high fluid pressures in the Altamont field. 
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