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Abstract

Following recent success of horizontal drilling, the Uteland Butte Member has received much attention as a horizontal target. The Uteland Butte
is known as the basal carbonate of the Green River Formation. The Uteland Butte Member covers a majority of the Uinta Basin. The Uteland
Butte, is correlative, has good reservoir properties and is located in an established oil and gas field. Under Bill Barrett Corporation's (BBG)
acreage, the main target is a dolomite comprised of 10% quartz, 25% calcite, 63% dolomite and 2% total clay. The dolomite has an average
porosity of 20% and the permeability averages 0.076 md based on core samples. The interval ranges in thickness from three to eight feet across
the basin being the thickest towards the center of the basin. The over and underlying rock is comprised mostly of highly fractured limestone,
which contains oil and gas as well. The fracture count in surrounding rock can be as high as 14 fractures per three feet. This fracture network in
combination with the reservoir properties has made the Uteland Butte an attractive target to operators in the basin. BBG, Newfield Exploration
(NFX), LINN Energy (LINE) and QEP Resources (QEP) are the most active in the basin. Like other unconventional horizontal targets, the
Uteland Butte member has 'sweet spots'. Areas with thicker dolomite and higher temperature and pressure regimes tend to be the most
successful. A few operators in the basin have applied for 1,280-acre drilling units, which will enhance the exploitation of the resource.
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Introduction

The Uteland Butte member of the Green River formation marks the transition from a fluvial dominated system to a predominately lacustrine system in the depositional history of the Uinta Basin (Figure 1). The Uteland Butte, also called
the Basal Carbonate of the Green River formation, is Eocene in age (51ma). The Uteland Butte is easily identified and correlated across many townships in the center of the basin. The Uteland Butte is comprised of limestone, marlstone and
dolostone and has been a vertical exploitation target for decades. Operators such as Bill Barrett Corporation (BBC), Berry Petroleum, Newfield Exploration, QEP Resources, and Anadarko have begun to test the Uteland Butte with horizontal
wells (Figure 3). BBC has drilled eleven 640 acre wells targeting the Uteland Butte interval. The average estimated ultimate recovery of these wells is 200 thousand barrels of oil equivalent (MBOE) with a range from 286MBOE to 123MBOE.
Newfield Exploration started testing in the Natural Buttes field and is now exploring to the north in their central basin acreage. The Uteland Butte is normally pressured in Natural Buttes but is over pressured in the central basin (Figure 7).
Newfield Exploration has drilled thirty seven 640 acre wells and three 1280 acre tests (Figures 3 and 4). According to IHS production data, Newfield’s wells in the central basin have the highest per well cumulative oil production with BBC
coming in second among all operators (Figure 8). In the south, QEP’s acreage contains a Uteland Butte interval with greater dolomite content but the reservoir is normally pressured. Ultimate recoveries will help determine the role of
reservoir pressure in well performance.

The Uteland Butte member of the Green River formation covers a majority of the Uinta Basin (Figures 2-7). The Uteland Butte is correlative, has good reservoir properties and is located in an established oil and gas field (Figures 5-9 and
11-12). The horizontal target is a cherty dolomitic limestone comprised of 10% quartz, 25% calcite, 63% dolomite and 2% total clay in BBC’s acreage (Figure 12). The dolomite averages 20% porosity and 0.076 md permeability based on core
analysis (Figure 12). The interval ranges in thickness from 3' to 6' with the thickest section on the western and southern parts of the Uteland Butte horizontal play (Figure 10). The horizontal target thins toward the central part of the basin
but consists of multiple dolomitic intervals (Figures 11 and 12). In addition to dolomite content, the central play shows higher resistivity (Figure 6). Like other unconventional horizontal targets the Uteland Butte member appears to have
'sweet spots'. The central part of the Uteland Butte play is the main ‘sweet spot’ and has the greatest dolomite thickness, thickness of high resistivity reservoir and an elevated pressure gradient (Figure 5-9). Adjacent to the dolomite are
highly fractured limestones which are also charged. The fracture count in these surrounding rocks can be as high as 56 vertical fractures per foot. These fracture networks, in combination with favorable reservoir properties have made the
Uteland Butte an attractive target to operators in the basin. Areas with thicker dolomite packages and greater pressure regimes will likely be the sweet spots in the play. (Figure 6-9 and 12).
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Figure 3. Permitted and active horizontals in the Uinta Basin

Figure 4. Producing Uteland Butte horizontals in the Uinta Basin
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Reservoir Properties and Production
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Figure 5. Isopach of gross horizontal target
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Figure 7. Pressure gradient of the Uteland Butte based on mudweight
(Pressure Gradient = Mudweight * 0.052)
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Figure 9. Pressure gradient of 0.50 psi/ft, feet of resistivity > 25 and first 6 months of cumulative oil.
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Figure 8. Cumulative production by operator.
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Core Data
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A 14-1-46 14-3-45 2-30D-54 6-28-3-2W 15-13-4-3W 1G34-9-15 16G-35-9-15 921-22M A

2 feet

2 feet

ows a domain with dolomicrite peloids (Dol) partially replaced by
chert (ChC) and cemented by chalcedony (Chal). An irregular area of
replacement by calcite (pink stain; replCC) crosscuts the view. Note
preservation of zoning in the chalcedony (greenarrow) in the
overprinting calcite. The yellow arrow shows typical convex
outward replacement "fronts" of calcite.

Even though the target
dolomite is thinner in the 6-
28-3-2W, there is more
dolomite over the gross
interval as seen in Figure 12.

Lithology

Cherty Dolomitic Limestone
Dunham Classification

Pel-skel packstone/cherty calcareous dolostone

Structures
Highly irregular contact between shelly peloidal packstone and
silicified to calcite-replaced intraclast-skeletal grainstone; several
hairline fractures

Allochems/Grains
Intraclasts, peloids, thinshells, micritepeloids, ostracods, green
algae

Accessory Grains
Grain ghosts of uncertain origin, phosphatic fragments, chert-
replaced skeletal fragments of uncertain origin
Matrix
Moderate micrite
Cements
Replacement chert, replacement calcite, calcite spar,
chalcedonic quartz cement, isopachous quartz; euhedral
replacement quartz crystals

Figure 10. Thin section analysis from the 14-3-45 core. Figure 11. A to A’ core cross-section of the dolomitic horizontal target within the Uteland Butte. Note the thickness difference and coloration across

the basin.
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Conclusions and Acknowledgements

Conclusions
The keys to the Uteland Butte horizontal play are thickness of the dolomite package and geo-
pressuring. As seen in figures 6-9, the central part of the play has the greatest feet of high
resistivity reservoir, thickest net pay, elevated pressure gradient and highest cumulative
production in the Uinta Basin. This area also has the greatest dolomite content in the basin which
translates to increased storage capacity in the reservoir (Figure 12). Collection of more core could
7 i lead to identification of additional dolomite-rich interval and more ‘sweet spots’ in the Uteland

Ci_1 [88C]

,% Butte horizontal play. The Uteland Butte horizontal play has plenty of running room in the basin
s f —— and further development will help define the ‘sweet spots’ and economic limit of the Uteland
P i Base.OF_ 15710 Butte.
PSS ﬁ

z e Acknowledgements

% BBG — John Conner, Dan Moore, Terry Barrett, Anna Young

Formerly with BBC — Ric Kopp, Kurt Reinecke, Roy Roux
QEP — Bob Basse
NFX —Zac Gonsior and Brice Caldes
BRY — Jeff Ehrenzeller, Julie Pyle, Jason Baker
APC — Aaron van den Berg
UGS — Michael Vanden Berg

EARAAN AN

CR1 to CR1A Base XRD does not cover the entire CR1 to CR1A Base
Average: interval. Average:

37% Dolomite 56% Dolomite
36% Calcite 16% Calcite

Figure 12. B to B’ cross-section from the west to the center part of the Uteland Butte play. Dolomite content and oil saturation increases
toward the central part of the Uinta Basin.
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