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Application of Capillary Pressure and Hydrodynamic Flow to Quantify Downdip Extension of

Shallow, Low-gravity Oil Fields: An Example from South Texas

by Lee T. Billingsley. Sandia Oil & Gas Corp.. San Antonio, Texas

The principles of capillary pressure and hy-
drodynamic flow can be useful for explor-
ing in mature areas and exploiting vil fields.
The principles are especially useful in the
numerous shallow stratigraphic traps in the
Jackson Group (Oligocene) in south Texas.
The field example in this paper had pro-
duced oil since 1955 from wells on the
updip limit of a shallow (1700 ft) barrier
island sandstone reservoir. Despite the
updip wells producing at a one percent oil
cut, downdip wells were drilled and com-
pleted with a very commercial 25% aver-
age oil cut in 1990. Field reserves were
doubled from 300,000 to 600,000 BO with
the additional downdip wells.

The success of drilling downdip from wa-
tered-out wells can be quantified with cap-
illary pressure and hydrodynamic flow cal-
culations. The difference in density be-
tween oil and water is part of the divisor in
both equations. The difference is only 0.08
g/ce in this area, because the oil is 19 grav-
ity (.92 g/ce) and the water is brackish (1.0
glee). Thus, a relatively large column of
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oil can be trapped downdip with only slight
grain-size changes. Similarly, a relatively
modest, downdip water flow within the res-
ervoir could also trap a similar-sized oil col-
umn. Using reservoir conditions, each
equation predicts an approximate oil col-
umn of 50 fi.

Using these principles, both exploration
and development geologists can find com-
mercial oil reserves downndip from exist-
ing wells that have watered out or wells
with only a hvdrocarbon show and water.
These principles are especially useful with
low-gravity oil accumulations, heteroge-
neous reservoirs, and downdip water flow.
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