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Williams Fork as primarily a vertical rather than
areal reservoir. This led operators to pursue more
intensive development — closer well spacing and
completion of all potentially productive sand
intervals — than had been traditional in the
Piceance Basin.

Infill Well Tets Support Tighter Spacing—
Well tests also supported the idea of limited
communication. During the initial infill-
drilling program at Rulison, bottomhole
pressure tests on new wells drilled adjacent to
no communication-related depletion. More
recent bottomhole pressure build-up data

T AVETAgE OUTET LIMIT OF PIEssure GEpiction 1o a
typical 1.8 Bef well in the Williams Fork, after 20

years of production, is about 12 acres. Reservoir
traditional 160-acre spacing wells would only
recover about 7% of the gas-in-place, but this
value would climb to 21% at 40-acre spacing.
Modeling also showed that when permeability,
accounted for, drainage takes on a preferential
east-west direction, calling for wells to be spaced
on a rectangular rather than a square grid.

Williams Fork (Mesaverde) Formation had been

permormance of these wells confinued to be

encouraging, with initial gas rates of 1 MMcf/d to

2 MMcf/d and estimated ultimate recoveries of

1.4 Bef to 2.5 Bef per well. Analysis of currently

available data shows:

* the reserves per well remained relatively
constant as the well density in Section 20 has
gas is being recovered vs. faster depletion; and

* intensive development of the Williams Fork
sands at 20 acres per well may result in the
recovery of 50 Bef to 60 Bef of gas reserves
from this single section. Based on previous
experience, bottomhole pressure testing on the
20-acre spaced wells at Rulison revealed that
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GGRB. Development of an extensive stack of  nine wells were stimulated with high-quality Evolution of IRD in Jonab Field—Aggressive
tight, over-pressured sandstones is underway in  nitrate (N;) foam and an average proppantload of ~ vertical completion of the full stack of gas-
both fields (Figure 5). 550,000 Ib. Most of these new stimulations, charged net pay in the Lance Formation has

Table 1: Expected results from Intensive field development Table 2: Evolution of well completion practices, Jonah field, Greater

(Sec. 20, T6S, 94W, Rulison). Green River Basin.
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individual Lance zones. With 1K1, the estmated
reserves per well in the Jonah field have increased
from 1 Bef to 2 Bcf per well in the carly 1990s to
5 Bef to 10 Bef per well currently. As of mid-
2003, Jonah is the largest natural gas field in the
GGRB, producing 670 MMcf/d from 484 wells,
compared with 15 MMcf/d in 1995. The field has
produced more than 800 Bcf and is on its way to
becoming a multi-Tef gas field. Recently, the
operators in the Jonah ficld and in the adjoining
Pinedale area have begun development on 40-
acre spacing, with indications of closer spacings to
come. The coupling of intensive areal resource
resource development should continue to improve
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n this held starting in 1994,

The Bureau of Land Management (BLM)
estimates the Waltman/Cave Guich field area
contains at least 1.6 Tcf of gas-in-place, primarily
in a four-section area on the western edge of the
ficld and in two sections on the eastern edge of
the field. The BLM estimates the Fort Union and
Lance Formations in this arca contsin an average
885ft of net pay within a 4,000-ft gross interval,
holding from 450 Bef to 680 Bof per section.
Assuming the reservoir sands are truly gas-
(instead of water-) saturated, this would make the
area one of the most highly concentrated natural
gas accumulations in the Rocky Mountain region.

Evolution of Imtensive Vertical . Resource
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