APPENDIX A

" DviWSTEM TEST RESULTS
" DEEP BASIN AGMFER [CoCkS

The DST charts received from operators in the Palo Duro Basin have been

analyzed according to the Horner method (Horner, 1951). The equation described
by Horner (Eq. Al) is an approximation of an exact solution for pressure changes

in a single well in an infinite reservoir:

Pw = Pg - In (to + DOt) (A1)
&7 kh ot

h = thickness of the tested interval in feet (ft)

k = average permeability in millidarcies (md)

Po = undisturbed formation pressure (psi)

Pw = pressure at the well bore (psi)

q = rate of production

ga = average rate of production in the previous flowing period (bbl1/day)
to = length of production time (h)

Dt = elapsed time since pressure build-up began after final production
period (h)

u= viscosity of the fluid (cp)

On conversion of equaﬁion Al to standard units employed by the petroleum

industry .the expression becomes:

Pw = Po - 162.6 qau log to + Dt (A2)
kh ot

A semi-log plot of the pressure data against log (to + Dt/Dt) should
approach a straight line after the early production effects have diminished.

The slope (m) of the straight-line porticn of this plot is computed as:



M= A Pw (A3)
cycle of log (to + Dt/Dt)

which reduces equation A2 to:

Mh

Extrapolation of the straight Tine according to equation A5:

log to + Dt =0 (A5)
Dt

will yield the estimated undisturbed formation pressure where Pw = Po.

The data listed in Table A-1L summarize the results of Horner
analyses for DST's in the deep basin aquifer system. The subscripted values,
K, and H, are for the initial shut in pressure (ISIP), and Ky and Hy refer to
values from the final shut in pressure. Equivalent fresh water heads, Hy
and Hp, were computed from each extrapolated estimate of formation pressure

by dividing by 0.433 psi/foot and correcting for elevation.
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