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An Assessment of Gas Resources in Low-permeability Sandstones of
the Upper Cretaceous Mesaverde Group, Piceance Basin, Colorado

by Ronald C. Johnson, Robert A. Crovelli,
Charles W. Spencer and Richard F. Mast

ABSTRACT

A modified volumetric approach was used to estimate in-place and
recoverable gas resources in the low—-permeability sandstones of the Upper
Cretaceous Mesaverde Group in the Piceance basin of western Colorado. For the
analysis the Mesaverde Group was subdivided into three stratigraphic
intervals, the Williams Fork Formation, the Iles Formation, and the Rollins or
Trout Creek Sandstone Member. Each of these three stratigraphic intervals was
then subdivided into two plays, a deeper gas play, which contains mainly
sandstones that are gas-bearing, and a shallower transition play which
contains both gas-bearing and water-bearing sandstones. Variations in levels
of thermal maturity were used to define the boundaries of the three deep gas
plays, and three transition gas plays.

Two different methods were used to calculate resources. In the first
method, the volume of sandstone in each of the six plays was calculated
directly from sandstone isopach maps. Average depth of the play was estimated
from overburden maps, and these depths were used to calculate the average
pressure and average temperature for each play. An estimate of areal extent,
average porosity, average gas saturation, and percent gas saturated sandstone
was then made for each play. This method produced a mean resource estimate
for each of the six plays.

In the second method, a range of values assuming different levels of
probability were assigned to the geologic parameters such as play area and
sandstone thickness. These probability ranges were then run through two
complex probability programs. The first probability program assigns estimates
to the gas potential of an individual play at the 95%, 75%, 50%, 25%, and 5%
probability levels. The second program computes the same five probability
levels to the aggregated sum of gas in all six plays using varying degrees of
dependency between the plays. Using the aggregation program and the most
likely degree of dependency of 75% between the plays, the mean in-place
resource for the aggregated six plays is 419.55 tcf. There is a 957 chance of
at least 274.45 tcf of in-place gas and a 5% chance of at least 605.33 tecf of
in-place gas in the Mesaverde.

Six different recovery factors were estimated for each play: a low, most
likely, and high recovery factor assuming current technology with a gas price
of five dollars per thousand cubic feet (mcf); and a low, most likely, and
high recovery factor assuming future advanced technology without a gas price
specified. The recovery factors were applied to the probability ranges
calculated using the two probability programs. Using the current technology
and five dollar gas assumptions, the range of estimates of recoverable gas for
the aggregated six plays at the 95%, mean, and 5% probability levels are 2.92,
4.48, and 6.48 tef for the low estimate, 8.75, 13.42, and 19.41 tef for the
most likely estimate, and 29.04, 44.45, and 64.20 for the high estimate.

Using future advanced technology without a gas price specified, the range of
estimates are 11.65, 17.85, and 25.80 tcf for the low estimate, 44.23, 67.95,



and 98.39 tef for the most likely estimate, and 128.04, 196.22, and 283.65 tcf
for the high estimate.

INTRODUCTION

A modified volumetric approach is used to estimate total in-place gas
resources in the low-permeability (tight) sandstones of the Upper Cretaceous
Mesaverde Group in the Piceance basin of western Colorado. The Piceance basin
is one of several Rocky Mountain basins created during the Laramide orogeny
that contain a thick sequence of gas-bearing low-permeability reservoirs of
Creatceous age. These unconventional gas accumulations cover large areas of
the structurally deeper parts of Laramide Rocky Mountain basins and differ
from conventional oil and gas accumulations in that they cut across lithologic
units, commonly occur structurally downdip from more permeable, water-filled
reservoirs, lack easily definable conventional seals, and formation pressures
vary from slightly below hydrostatic to significantly greater than
hydrostatic. Low—permeability sandstone reservoirs are believed to contain
major resources of natural gas; the National Petroleum Council (1980, p. 31)
estimated about 33 trillion cubic feet of ultimatly physically recoverable
natural gas independent of price in the Piceance basin.

In this report, the Mesaverde Group is subivided into six plays using a
combination of stratigraphy and thermal maturity. Two different methods were
then used to calculate in-place resources. The first method calculates a
single or average value for the mean in-place resource, whereas the second
method calcuates a range of in-place resource values at different probability
levels. The second method is far more flexable because it allowed us to
quantify the uncertainties in the estimates of geologic factors used in the
resource calculations. The mean values for many of these geologic factors
were derived during the first resource calculations; therefore the first
method was a necessary first step which allowed us to perform the second, more

comprehensive set of resource calculations.

In the first method, the average or mean volume of sandstone in each play
was calculated from sandstone isopach maps. Overburden maps for each play
were constructed, and these maps were used to estimate average overburden on
each of the six plays. Average pressure and temperature for each play was
then estimated using the average overburden. An average porosity and gas
saturation was estimated for each play using available core information. From
this set of data, a mean in-place resource for each of the six plays was

calculated.

Two complex probability programs were used in the second method. The
programs were originally constructed to estimate the oil and gas resources of
the Arctic National Wildlife Reserve (ANWR) in Alaska, and was modified here
for use in estimating resources in low-permeability gas sandstone
reservoirs. In the programs the geologic variables such as play area and gas
saturated sandstone thickness are assigned a range of values assuming
different probability levels. The first program calcualtes ranges of values
for the gas potential of an individual play at the 95%, 757%, 50%, 25%, and 5%
probability levels. The second is an aggregation program which assigns the
same range of probability levels to the aggregated sum of gas in all six plays
assuming different degrees of dependency between the plays. Much of the
geologic information used to make this estimate is presented in Johnson and



Nuccio (1986) and Johnson (in press) although considerable new geologic
information is included in this summary.

GEOLOGIC SETTING

The Piceance basin is a highly asymmetrical structural and sedimentary
basin (fig. 1) that subsided during the Laramide orogeny from latest
Cretaceous through about the end of the Eocene. Deposition of the Mesaverde
in the Piceance basin, however, began before the onset of the Laramide orogeny
which created the basin. During the early part of Mesaverde deposition, the
area of the Piceance basin was part of the much larger Rocky Mountain foreland
basin, a structural and sedimentary basin that covered most of the central
part of the North American Continent during the Cretaceous. Before the end of
the Cretaceous, rising Laramide uplifts began to break up the foreland basin
into several much smaller Laramide basins, including the Piceance basin.

The Mesaverde Group in the Piceance basin can be subdivided into two
general sequences, a lower sequence which consists of several regressive
marginal marine units that intertongue with marine shale, and an upper
sequence consisting largely of fluvial deposits. The lower sequence was
deposited during the Late Cretaceous Campanian along the western margin of the
Cretaceous epeiric seaway, during a period when the shoreline of the seaway
transgressed and regressed repeatedly across the Piceance basin area. The
lower sequence overlies and intertongues with the Upper Cretaceous marine
Mancos Shale. The upper sequence was deposited in coastal plain fluvial and
paludal environments which covered the area of the Piceance basin once the
seaway had retreated to east and southeast of the basin. Age of the upper
coastal plain sequence is Late Cretaceous Campanian to Maestrichtian.
Deposition of the lower marginal marine sequence appears to totally predate
the onset of movement on nearby Laramide uplifts, and shoreline trends during
this period typically are not influenced by these uplifts. Deposition of the
upper coastal plain sequence clearly overlaps with the onset of movement on
nearby Laramide upifts (Tweto, 1975). The influence of these local uplifts on
sedimentation is not well understood.

Nomenclature for the Mesaverde in the basin is very complex and in many
areas two or more different systems are used. The Mesaverde is a group in

some areas whereas in others, it is considered a single formation.
Nomenclature for the units deposited during individual transgressive and

regressive cycles in the lower sequence is complex and overlaping.
Transgressive marine shales are typically assigned member status in the Mancos

Shale. Some regressive units on the other hand are considered members in some
areas of the basin and formations in others, and in some cases, the same

regressive unit has been assigned member status in two different formations in
different areas of the basin. One widespread and important regressive unit

has been called both the Rollins Sandstone and the Trout Creek Sandstone. In
this report, the name Rollins or Trout Creek Sandstone will be used to refer

to this sandstone. A complete discussion of these nomenclature problems is
beyond the scope of this paper. For recent summaries see Collins (1976),

Johnson (in press).

For simplicity here, the Mesaverde Group will be informally subdivided
into two formations. The entire sequence of rocks deposited during regressive

cycles is informally grouped together in this report and referred to as the



Iles Formation, and the overlying coastal plain sequence is refered to as the
Williams Fork Formation. The names Iles and Williams Fork Formations are
formally assigned to these sequences in only the northern and eastern parts of
the basin. It must be stressed that it is not our intent to replace the other
nomenclature systems used in the basin with the simple Iles and Williams Fork
subdivisions. We are informally referring to these two sequences as Iles and
Williams Fork for simplicity only.

The Iles Formation, as informally used here, varies in thickness from
about 500 to 1,500 ft, including the tongues of the transgressive Mancos Shale
(fig. 3). Individual regressive units thin and grade into Mancos Shale toward
the southeast. Regressive units recognized within the Iles Formation from
oldest to youngest are; the Morapos Sandstone (not shown), the Castlegate
Sandstone, the lower part of the Sego Sandstone, the combined upper part of
the Sego Sandstone and the Corcoran Sandstone, the Cozzette Sandstone, and the
Rollins or Trout Creek Sandstone (fig. 2). The Castlegate and Sego are
generally considered separate formations although the Sego is locally a member
of the Iles Formation. The Morapos is a member of the Mancos Shale. The
Corcoran and Cozzette Sandstones were originally defined as members of the
Price River Formation, but are also considered members of the Mount Garfield
Formation and Iles Formation. The top of the Rollins or Trout Creek Sandstone
is the top of the Iles Formation and represents the last widespread marginal
marine regressive sandstone deposited across the basin. The Rollins or Trout
Creek Sandstone occurs everywhere except the western margin of the basin and
in this liminted area, the base of the overlying Cameo-Fairfield coal zone
described below, is used as the contact between the Iles and Williams Fork
Formations. For a detailed description of these regressive units see Johnson
(in press). The regressive marine units are lithologically very complex, and
consist of a mixture of persistent marginal marine sandstones, brackish-water
lagoonal sequences, lenticular channel sandstones of distributary channel and
lower coastal plain origin, and coally intervals deposited in delta or lower
coastal plain environments.

The overlying Williams Fork Formation is from 1,500 to 4,500 ft thick and
was deposited in nonmarine coastal-plain and fluvial and paludal environments
(fig. 4). The Cameo-Fairfield coal zone occurs at the base of the Williams
Fork Formation and contains the majority of the coal resources in the basin.
The Cameo-Fairfield coal zone was deposited landward the Rollins or Trout
Creek shoreline as it slowly retreated in a general eastward direction across
the basin, and is therefore part of the Rollins or Trout Creek regressive
cycle. The top of the Rollins or Trout Creek is a much better defined contact
than the top of the Cameo-Fairfield, however, and for simplicity the Cameo-
Fairfield included in the Williams Fork play. The coals and carbonaceous
shales of the Cameo-Fairfield coal zone are probably the source of much of the
gas found in the Williams Fork Formation. The Cameo-Fairfield zone ranges
from about 100 ft to 1,000 ft thick and averages about 300 ft thick. Total
thickness of coal ranges from 20 ft to 180 ft but varies between only 40 ft
and 60 ft throughout much of the basin (Johnson, in press). Overlying the
Cameo~Fairfield zone is as much as several thousand feet of channel
sandstones, gray mudstones and minor coally intervals deposited on the coastal
plain that covered the area after the seaway had retreated. Channel
sandstones are commonly stacked into thicker units that can reach several
hundred feet thick. Sandstones compose from 32 to 48 percent of the Williams
Fork.



STRATIGRAPHIC PLAYS

For the resource estimate, the Mesaverde Group was subdivided into three
plays based on stratigraphy; the Iles Formation, the Rollins or Trout Creek
Sandstone, and the Williams Fork Formation. The Iles play is mostly a mixture
of persistent marginal-marine sandstones, small, lenticular distributary and
lower coastal-plain sandstones, whereas the Williams Fork play contains mostly
lenticular fluvial channel sandstones and stacks of fluvial sandstones which
are generally thicker than the lenticular sandstones of the Iles. The
regressive units of the Iles Formation intertongue with the Mancos Shale, and
these shale tongues may act as widespread permeability barriers. Although the
Iles and Williams Fork plays contain, for the most part, different types of
sandstone reservoirs, there is some overlap. Substantial thicknesses of
lenticular channel sandstones also occur locally in the Iles Formation,
particularly in the northwest part of the basin, where many of the regressive
cycles in the Iles grade into coastal plain deposits. At least two persistent
marginal marine sandstones occur in the Williams Fork Formation in the extreme
southeastern part of the basin. For detailed stratigraphic sections of the
Iles and Williams Fork Formations see Johnson (in press). The Rollins or
Trout Creek was considered a separate play, even though it is considered
stratigraphically part of the Iles Formation, because in is commonly water
bearing, even in the deepest areas of the basin. The persistent Rollins or
Trout Creek appears to have acted through time as a major conduit for fluid
movement in the basin.

SUBDIVISIONS OF THE THREE STRATIGRAPHIC PLAYS

The Mesaverde low-permeability gas accumulation in the Piceance basin was
divided into three major zones: 1) a shallow, permeable, water-bearing zone
around the margins of the basin which contains scattered gas accumulations in
reservoirs with conventional or near conventional permeabilities, 2) a deeper,
transition zone containing both water-bearing sandstones with conventional
permeabilities and low-permeability gas-bearing sandstones, and 3) a deep gas
zone with predominantly gas-bearing low-permeability sandstones (Johnson, in
press). This three-zone subdivision was originally described in the low-
permeability gas accumulations of the San Juan basin of New Mexico and
Colorado, and the Deep basin of Alberta (Masters, 1979).

The three zones in the Piceance basin cut across three stratigraphic

plays defined earlier. The shallow, predominantly water—~bearing zone with
scattered conventional gas reservoirs, was not considered in this resource
estimate. Each of the three stratigraphic plays was divided into two plays, a
transition play and a deep gas play for a total of six gas plays (fig. 5).

The boundaries of the gas zone and the transition gas—and-water-bearing zone
were approximately defined by Chancellor and Johnson (1986) using a
combination of gas shows and production characteristics along a northwest-
southeast line of section on the southwest flank of the basin (fig. 6). They
suggest that the transition zone along this line of section extends from the
top of the Williams Fork Formation downward for about 1,000 to 1,700 ft, while
the basin-center gas zone extends through the remaining 3,300 to 4,000 ft of
the Williams Fork and Iles. Unfortunately, reliable drilling information is
scarce in many areas of the basin and in these areas the limits of these two
zones are difficult to define using drilling information alome. The location
of these two zones appears to be fairly closely related to thermal maturity,



however, and there is considerably more reliable thermal maturity information
available for the basin than reliable drilling information. Therefore, we

have used variations in thermal maturity to generally define the boundaries of
the basin center gas zone and the transition zone. Levels of thermal maturity
have also been used to generally define the boundaries of low-permeability gas
accumulations in other Rocky Mountain basins (Meissner, 1984; Law, 1984). A
general discussion of the origin of these low-permeability gas accumulations
is needed in order to understand why the boundaries of the accumulations are

related to thermal maturity.
ORIGIN OF LOW-PERMEABILITY GAS ACCUMULATIONS

A general model explaining the origin of these unconventional
accumulations has been developed recently by a number of authors (Miessner,
1984; 1980; 1981; Mcpeek, 1981; Law and others, 1979; 1980; Law and Dickinson,
1985; Spencer and Law 1981; Spencer, 1985). While these authors disagree
about some of the details of the development of these accumulations, they all
agree on the basic model. Source rocks and reservoir rocks are believed to be
closely associated and gas found in low-permeability reservoirs is not
believed to have migrated great distances when compared to migration distances
for many conventional gas accumulations. A combination of two conditions must
occur during basin subsidence and burial heating to form a low-permeability
gas accumulation: 1) available source rocks must be heated sufficiently to
generate large quantities of gas, and 2) an early loss of permeability by a
combination of compaction and diagenesis must occur. This loss of
permeability helps trap the gas in the deep central areas of the basins where
the gas is being generated. The discontinuous nature of most low-permeability
reservoirs also appears to help trap the gas.

During formation of the accumulation, gas is generated at greater rates
than it can escape, raising formation pressures to above regional hydrostatic
pressure, These high gas pressures help displace the formation water out of
sandstones in the expanding gas accumulation. The high formation pressures
found today in many of these accumulations are believed to indicate areas
where significant gas is still being generated (Law, 1984; Law and others,
1980). Low-permeability, basin-center gas accumulations can therefore form
only where source rocks are at least moderately rich and abundant, and have
been heated sufficiently to have generated large quantities of methane. If
formation temperatures decrease substantially enough to drop the rate of gas
generation to below the rate of gas leakage, then pressures drop to below
hydrostatic, and water invades into the margins of the accumulation with a
consequent reduction in the size of the gas accumulation (Law and Dickinson,

1984).

Most hydrocarbons are generated by three general types of organic matter:
sapropelic or liptinic, humic or coally, and an intermediate type. Sapropelic
organic matter is hydrogen-rich, occurs mainly in rocks of marine origin, and

generates mainly oil during the early stages of thermal maturation. At higher
levels of maturation, oil breaks down into gas that is rich in longer chain

hydrocarbon molecules and condensate. Significant quantities of sapropelic
organic matter is probably present in the Mancos Shale which underlies the
Mesaverde Group throughout the basin, and the presence of a "burned out” oil
zone near the base of the Mesaverde at MWX strongly suggests that some of the
gas found in the lower part of the Mesaverde resulted from the breakdown of



0il that migrated upward from the underlying Mancos Shale (Pitman and Spencer,
1984,). Humic or coaly matter is hydrogen—-poor and generates mainly methane
gas while undergoing thermal maturation. It appears to be the dominant type
of organic matter found in the Mesaverde Group. The intermediate type of
organic matter generates both 0il and condensate-rich gas.

A general relationship between levels of thermal maturity and hydrocarbon
generation by the three basic types of organic matter is fairly well
established (fig. 7). The most commonly used measure of thermal maturity in
humic~rich source rocks such as those found in the Mesaverde Group is percent
vitrinite reflectance in 0il (%Ro). Vitrinite reflectance is a measure of the
reflectivity of polished organic vitrinite particles under oil, and the
vitrinite reflectance scale can be directly converted to coal rank.
Quantitative models relating the amount of methane generated by coals to coal
rank or ZRo have been presented by Juntgen and Karweil (1966) and Juntgen and

Klein (1975).

The onset of significant thermal methane generation by coals and
carbonaceous material occurs at about an Ro 0.73%. Therefore any gas
accumulation found in rocks with an Ro of less than 0.73% is either biogenic
gas formed during early burial, or it has migrated vertically or laterally for
some distance. As previously discussed migration distances are believed to be
relatively small in most low-permeability accumulations. There appears to be
very little low-permeability Mesaverde gas production in the basin where the
Mesaverde has not achieved an Ro of 0.73% (Johnson, in press), and therefore
an Ro of 0.73% is used here to define the outer boundary of the gas-water
transition zone.

Much of the methane generated by humic or coaly organic matter during the
early stages of thermal methane generation may be retained in the source rocks
and unavailable to migrate into nearby reservoir rocks. Meissner (1984) in
his study of the gas resources of the San Juan basin points out that low-rank
coals are very porous and can absorb large quantities of gas. Meissner
suggests that much of the gas generated by coals during the early stages of
thermal maturation may be retained in the porosity of the coal, and hence
unavailable to migrate into nearby reservoir rocks. Meissner defines the
"expulsion 1limit" of a coal as the coal rank at which the volume of methane
generated by the coal is equal to the amount of gas that the coal can
absorb. The amount of gas that a coal can absorb is related to coal rank,
pressure and temperature but under average reservoir pressure and temperature
conditions in the Piceance basin, the expulsion limit is interpreted to occur
at an Ro of about 1l.1%Z. Thus if a coal was totally water wet at the onset of
gas generation, the coal could conceivably absorb all of the gas that it
generates until a Ro of 1.1% is reached. Meissner suggests that methane
expulsion occurs at a somewhat lower rank than 1.17%, because some of the coal
porosity is likely to be filled with biogenic gas generated prior to deep
burial. The presence of low—-permeability methane accumulations in all Rocky
Mountain basins at vitrinite reflectance levels lower than 1.17% strongly
suggests that either migration distances are considerably greater than now
believed or that expulsion occurs at a vitrinite reflectance of less than

1.17%.



An Ro of 1.1%7 appears to very approximately correspond to the contact
between the transition zone and the basin-center gas zone along the cross
section shown on figure 6, and an Ro of 1.1% is used in this resource
estimate, to define the top of the basin center gas accumulation. The
transition zone appears to, in part, represent the zone where the amount of
gas expelled from available source rock was insufficient to saturate all of

the available sandstone reservoirs.
LIMITATIONS OF THE THERMAL MATURITY APPROACH

There are, however, some limitations to defining the boundaries of the
gas accumulation using just thermal maturity. Although porosity and
permeability are progressively lost during basin subsidence, original
lithologic variations cause the rate of this loss to vary. In the low-
permeability gas accumulation of the Alberta deep basin for instance, the rate
of porosity and permeability loss with depth for coarse conglomeratic
intervals is far less than that for finer grained intervals (Masters, 1979).
As a result, the conglomeratic intervals are permeable and water-wet further
into the basin than the finer grained sandstones. Permeability differences
due to original lithologic variations appear to be less pronounced in the
Piceance basin than in the Alberta Deep basin but differences are clearly
present. At this time there is too little information to quantify these
differences and we will not attempt to compensate for these differences at
this time.

Variations in the distribution and organic richness of source rocks also
affect the gas accumulation. If potential source rocks are sparse, a low—~
permeability gas accumulation is unlikely to form. Law (1984) in his
discussion of overpressuring in the Greem River basin, notes that smaller
pressure increases occur in organically lean intervals ‘when compared with
organically rich intervals. In the Piceance basin, the distribution of
organic matter appears to be, in general, fairly uniform throughout the
basin. The thickness of coal in the Cameo-Fairfield coal zone, which is
thought to be the major source of gas in the Williams Fork Formation varies
between 40 ft and 60 ft throughout much of the Piceance basin. Organic matter
is, however, concentrated in the lower part of the section. Theoretically
this should cause the basin center gas zone to extend into lower levels of
thermal maturity in the lower organic-rich part of the Mesaverde than in the
upper part. This was not detectable with the limited data available, and we

have not attempted to compensate for this problem.

Cooling caused by declining thermal gradients and/or downcutting during
the last 9 ma may have contracted the boundaries of the gas accumulation in
some areas of the basin. The amount of downcutting is highly wvariable
however. Over a mile of section has been removed in some areas whereas
virtually none has been removed from others, and it is likely that this
variation has allowed water to penetrate deeper in some areas than in
others. At MWX the top of the deep gas zone occurs at a depth of about 5600
ft (Spencer, 1987) and at a vitrinite reflectance level of somewhat greater
than Ro 1.35% (fig 6). The MWX site is located near the bottom of the
Colorado River canyon where about 5,000 ft of downcutting has occurred since
the canyon began to form about 9 ma. In the Green River basin of Wyoming, the
top of the basin-center gas accumulation occurs at a thermal maturity level of
only about Ro 0.87% (Law, 1984) rather than at an Ro of 1.1% as in the



Piceance. Less downcutting in the Green River basin when compared to the
Piceance basin may be, in part, responsible for this difference. This is
certainly a significant problem that will have to be addressed at some later
date when sufficient drillhole data can be obtained.

PROCEDURE USED TO CALCULATE
TOTAL IN-PLACE RESOURCES IN THE SIX PLAYS

An assessment of the total volume of sandstone in each of the six plays
was needed before the total in-place resource estimate could be calculated.
Figures 8 and 9 are isopach maps of total sandstone present in the Williams
Fork and Iles Formations. Sixty drillholes and measured sections were used
for the preparation of the Williams Fork isopach map and ninety three were
used for the Iles. Only sandstones 10 ft thick or greater are included in
these two isopach maps. For the Rollins or Trout Creek Sandstone, an
approximate average thickness of 75 ft was assumed for the entire basin.

Next, the approximate positions of the Ro 0.73% and Ro 1.1% levels of
thermal maturity in the basin were determined using available Ro information
(Freeman, 1979, Nuccio and Johnson, 1983; in press; Johnson and Nuccio, 1986;
Chancellor and Johnson, 1986). Isopach maps showing of the interval between
the top of the Rollins or Trout Creek Sandstone and the Ro 1.1%7 and Ro 0.73%
levels were constructed (figs. 10 and 11). The volume of sandstone in the
Williams Fork that had attained these two Ro values was calculated first.

Maps showing the percentage of the Williams Fork that had attained an Ro of
1.1% or greater and an Ro of .73% or greater (figs. 12 and 13) were determined
by overlaying figures 10 and 11 on the isopach of the total thickness of the
Williams Fork (fig. 4). Next, the thickness of sandstone in the Williams Fork
that had attained an Ro 1.1% and Ro of 0.73% (figs. 14 and 15) was estimated
by overlaying the percent isopachs (figs. 12 and 13) on the isopachs of total
thickness of sandstones ten feet or greater in the Williams Fork (fig. 8). 1In
the deepest part of the basin, the entire Williams Fork has attained at least
an Ro of 0.73% (fig. 15), and in this area the isopach of sandstones 10 ft or
greater in the Williams Fork is the same as the isopach of sandstone in the
Williams Fork that have attained an Ro of at least 0.73%. The sandstone
isopach maps were then planimetered, and the results are shown in tables 1 and
2.

Some special geometric problems were encountered when attempting to
calculate the volume of sandstone in the Iles Formation that had attained an
Ro of 1.1% and an Ro of 0.73%. The volume of sandstone in the areas where 100
percent of the Iles had attained one of the two Ro values was easily
determined by planimetering the sandstone thicknesses within those two 100
percent boundaries.(tables 3 and 4). Because the Iles Formation is
comparatively thin, however, the percent thickness of the Iles that has
achieved an Ro of 0.73% and 1.17% varies from O percent to 100 percent over
fairly short horizontal distances (figs. 16 and 17), and it was physically
impossible to draw 20, 40, 60, and 80 percent lines. The volume of sandstone
in the areas between the 0 percent and 100 percent lines was estimated by
planimetering the total thickness of Iles sandstone in these areas and
dividing by two (tables 5 and 6). It can be seen on figure 5 that the areas
between 0 percent and 100 percent of each of the Ro values are really wedge
shaped, with volumes that are approximately equal to half of the total volume.



The main shortcoming of this approach of determining the total sandstone
volumes that had achieved an Ro of .737% or greater and 1.17% or greater is that
it assumes that sandstones are more or less equally distributed vertically
through the Iles and Williams Fork Formations throughout the basin. This
assumption is not totally accurate. A method of compensating for this problem
would be to determine the thickness of sandstones below each of the two Ro
values in each of the drillholes used to generate the sandstone isopachs and
then isopach these values. This would be a time consuming process that would
probably not significantly affect the final resource numbers, and was
therefore not attempted.

Average formation pressure and temperature for each of the six plays was
then determined. It was assumed that pressure and temperature were directly
related to depth, and that both temperature and pressure gradients were
constant with depth in each of the six plays. These assumptions are only
approximately correct. Temperature logs run at the Multiwell site near
Rulison (figs 1 and 6) indicate that thermal gradients are higher in some
intervals of the Mesaverde than in others, and there is considerable evidence
for variations in pressure gradients with depth in low-permeability gas
accumulations (Law, 1984, Spencer, 1987). At this time there is no method to
compensate for these complexities, and the temperature and pressure gradients
estimated for each play here are considered approximate average gradients.

A series of overburden maps was constructed in order to apply the
estimated thermal gradients and pressure gradients for each of the six
plays. Figure 18 is a map showing depth to the top of the Rollins or Trout
Creek Sandstone. This is also essentially an overburden map on the top of the
two Rollins or Trout Creek plays and is very close to the overburden present
on the top of the two Iles plays. The extreme variations in overburden shown
on this figure is caused largely by the downcutting of the Colorado River and
its tributaries.

Next, overburden maps to the top of the Ro 1.1% and Ro 0.73% levels of
thermal maturity (figures 19 and 20) were constructed by overlaying the
isopach maps of the intervals between the top of the Rollins or Trout Creek
and the Ro 1.1% and Ro 0.73% levels respectively on the overburden map on the
top of the Rollins or Trout Creek. Although these maps were constructed in
order to determine average pressures and temperatures, they may also be useful
in exploration and development, since they show where the gas accumulation is
closest to the surface.

These maps estimate overburden on the top of the various plays; whereas,
average overburdens for individual plays were needed for the resource
estimate. Figures 21 and 22 are overburden maps on an interval midpoint
between the top of the Rollins or Trout Creek Sandstone and the Ro 1.1Z% and Ro
«.73% levels. These maps were used to determine pressures and temperatures in
the two Williams Fork plays. Because the Iles Formation averages only about
1,000 £t thick, average overburden on the midpoints of the two Iles plays was
estimated by simply adding 500 ft to the overburden map on the top of the
Rollins or Trout Creek Sandstone.

The average overburden for each of the sandstone isopach lines on figures
14-17 was then estimated by overlaying the sandstone isopachs on the maps

showing overburden to the midpoint of the plays (figs. 21 and 22 for the
Williams Fork plays; fig 19 for the Iles and Rollins or Trout Creek plays) and
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estimating the percent of each isopach line that was under each 1,000 foot
overburden interval and then determining a weighted average of the

overburden. The results are listed on tables 1-6. The process is illustrated
on figure 23. In essence, all of the sandstone in a given play is placed at
the midpoint level of the play and an average overburden at this midpoint is
estimated.

Temperature gradients are not constant across the basin (Johnson and
Nuccio, 1986), and therefore temperature at any given depth varies from place
to place. To roughly compensate for this variation, a simplified geothermal
gradient map (fig. 24) was overlaid on the sandstone isopach maps for each
play and an average geothermal gradient for each 50 or 100 foot sandstone
isopach interval was estimated. These results are also listed on tables 1-6.

We now have determined an average depth and an average geothermal
gradient for all of the sandstone in all of the six plays. Average formation
pressure gradients, porosities, and water saturations were then estimated for
each of the six plays (tables 1-6). Average pressure gradients estimated for
the six plays vary from 0.39 psi per foot or slightly below hydrostatic for
the Williams Fork transition play to 0.45 psi per foot or slightly above
hydrostatic for the Iles basin center gas play. These estimates are based on
the scarce formation pressure information available for the basin (Chancellor
and Johnson, 1986; Johnson, in press; Spencer, 1987). Estimates of porosity
and gas saturations are based principally on the detailed core analysis from
MWX, supplemented with some core analyses from other areas of the basin.

Resource estimates were then calculated for each of the six plays (tables
7a-c). The basin-center gas plays had to be calculated first followed by the
transition gas plays. A simple integration procedure was followed in which
the maximum and minimum isopached intervals were averaged. The procedure is
illustrated in figure 23b. The play is outlined by the dashed line. The

volume of the set of boxes above the dashed line was averaged with the volume
of those below to approximate the volume below the dashed line.

In order to calculate resources in the Iles and Williams Fork transition
plays, the total resource in sandstones with an Ro 0.73% or greater had to be
calculated and then the resource in sandstones with an Ro 1.17% or greater was
subtracted. The in-place resource in sandstones with an Ro 1.1% or greater
could be correctly subtracted from the total in-place resource in sandstones
with an Ro 0.73% or greater only if the same formation pressure gradient,
porosities, and water saturations were used for both (tables 1-6). Once the
subtraction was performed, a correction factor was applied to the total in-
place resource for some of the plays to obtain the correct estimates of
formation pressure gradients, porosities, and water saturations (tables 7a-c).

CALCULATION OF PROBABILITY DISTRIBUTIONS
OF ESTIMATES FOR THE SIX PLAYS

The total in-place resource estimates presented in tables 7a-c are
considered to be mean or average resource numbers, calculated using averages

of sandstone thickness, porosity, water saturations, depth of burial,
geothermal gradients, and formation pressure gradients. A complex probability

program was then used to estimate a range of in-place gas resources values for
each of the six plays. The probability program was originally designed to be
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used with conventional o0il and gas accumulations, and was modified in order to
be used for unconventional low-permeability gas reservoirs. A summary of the
probability model used is presented here.

In play analysis a petroleum assesment area is partitioned into geologic
plays, and the individual plays are analyzed. A play consists of a collection
of prospects having a relatively homogeneous geologic setting. A prospect is
a potential hydrocarbon accumulation. A hydrocarbon accumulation is a
discrete o0il or gas accumulation, which may consist of one or more pools
depending upon the specific play concept. A prospect is modeled by separately
considering the uncertainty as to the presence of a hydrocarbon accumulation,
and its size if present. An accumulation of hydrocarbon is modeled as gas in
this study. There are three sets of geologic attributes or random variables
involved in this play-analysis approach; these are for (1) the play, (2) the
prospect, and (3) the hydrocarbon volume. The play and the prospect
attributes are concerned with the presence or absence of certain geologic
characteristics at the play and prospect levels, respectively. The
hydrocarbon-volume attributes are concerned with the size of the hydrocarbon
accumulation.

The play attributes are (1) existence of a hydrocarbon source, (2)
favorable timing for migration of hydrocarbons from source to trap, (3)
potential migration paths, and (4) existence of potential reservoir facies.
The presence of all four play attributes (in which case the play is said to be
“favorable") is a necessary, but not sufficient, condition for the existence
of 0il or gas deposits in the play. Thus, if one or more of these attributes
is not present, all the prospects within the play are dry. Subjective
judgments are made by experts for estimating the probability of the presence
of each play attribute. Assuming independence, the product of these four
probabilities is the probability that the play is favorable for the existence
of hydrocarbon accumulations and is called the marginal play probability. A
probability of 1 or complete certainty is assumed here for each of the play
attributes for the Piceance basin low-permeability gas accumulation because
there is no question that the hydrocarbon accumulations actually exists.

The prospect attributes are (1) trapping mechanism, (2) effective
porosity, and (3) hydrocarbon accumulation. Given a favorable play, the
presence of all three prospect attributes is a necessary and sufficient
condition for the existence of a hydrocarbon accumulation in the prospect.
Again, subjective judgements are made by experts for estimating the
probability of the presence of each prospect attribute. Assuming
independence, the product of these three probabilities is the probablility
that a prospect is a hydrocarbon accumulation, given the play is favorable,
and this is called the conditional accumulation probability. 1In this case,
there is no question that the single prospect within each play contain gas,
therefore, a probability of 1 or total certainty was also assigned to the
prospect attributes.

The hydrocarbon-volume attributes are (1) area of closure, (2) thickness
of reservoir rock, (3) effective porosity, (4) trap fill, (5) depth to
reservoir, and (6) hydrocarbon saturation. The hydrocarbon-volume attributes
jointly determine the volume of the hydrocarbon accumulation which in this
case is the play. The following reservoir engineering equation is used to
calculate the in-place volume of gas in thousands of cubic feet.
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Gas in place = 1,537.8*%1,000%A*F*H*P*Sh*(Pe/T)*(1/Z) where

A = area of closure (1,000 acres)
F = trap fill (decimal fraction)
H = reservoir thickness (feet)

Sh = hydrocarbon saturation (decimal fraction)
Pe = virgin reservoir pressure (psi)

T = reservoir temperature (degrees Rankine)

Z = gas compressibility factor

The equation consists of a product of factors that are functions of the
hydrocarbon-volume attributes. The attributes are treated as continuous
independent random variables, with the exception of effective porosity which
is perfectly positively correlated with hydrocarbon saturation. The
probability distribution for an attribute is determined from subjective
judgments made by experts, usually geologists, based either on actual
geological and geophysical data, when available, or on the experience and
knowledge of the experts using analog data and geologic extrapolations when
data is unavailable. The probability distribution for each attribute is
described by a complementary cumulative distribution function determined from
seven estimated fractiles (100th, 95th, 75th, 50th, 25th, 5th, Oth). The 5th
fractile, for example, is an attribute value such that there is a 57% chance of
at least that value. In each play analyzed the seven fractiles are estimated
for all of the hydrocarbon-volume attributes.

The probabilistic methodology used to process the geologic data is an
analytic method derived from probability theory. The analytic methodology was
developed by the application of the laws of expectation and variance. The
methodology systematically tracks through the geologic model, computes all of
the means and variances of the appropriate random variables, and calculates
all of the probabilities of occurrence. The log-normal distribution is used
as a probability model in order to arrive at probability fractiles. On the
basis of this methodology, a computer program was designed and called the Fast
Apprasal System for Petroleum (FASP). A separate methodology was developed
for estimating the aggregation of a set of plays. In this method, the
resource estimates of the individual plays from the FASP program are
aggregated by means of probability theory in a computer program called the
Fast Appraisal System for Petroleum Aggregation (FASPA) The computer package
consisting of FASP and FASPA is described in Crovelli (1985, 1986) and
Crovelli and Balay (1986).

Estimates of three of the seven fractiles (100th, 50th, Oth) are needed
for each of the hydrocarbon volume attributes in the six plays. The remaining
four fractiles (95th, 75th, 25th, 5th) are then calculated assuming a log-
normal distribution. Mean or average values for each attribute can be
generally derrived from the information used to calculate resources in the
first method. 1In the input for the probability programs, however, only
fractiles are used, and the mean or average values of the volume attributes
are not know until they are calculated by the programs. The mean will be the
same as the 50th percent fractile only if there is no skewness in the seven
fractiles. For the first attempt at running the probability programs, these
mean or average values were assumed to be equal te the 50th fractile.
Fortunately, there was generally very little skewness in the fractile
estimates for the volume attributes, and hence there was very little
difference between the mean values, and 50th percentiles for each of the
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volume attributes. These minor differences, however, cause the probability
program to calculate slightly different mean resource estimates for the six

plays then were calculated using the first method. To compensate for this,
the seven fractiles were varied slightly until the probability program
calcualated approximately the same mean resource numbers as were calculated
using the first method. This proceedure is not entirely valid since there are
some minor incompatabilities between the two methods used here to calculate
resources, such as the previously mentioned inability of the probability
program to take into account variations in thermal gradients in the basin. It
was felt, however, that it was more important to have agreement between the
mean resources numbers calculated by the two methods. The mean estimate and
five fractile estimates of in-place resources in each of the six plays
calculated by the probability program are listed on tables 8-13.

The avearge area of closure (A) was determined from the planimetered
areas listed on tables l-6. The average reservoir thickness (H) was
determined by adding up reservoir volume columns on tables 1-6 and dividing by
the area of the play. The average reservoir depth, which is used to calculate
virgin reservoir pressure (Pe), and reservoir temperature (T), was generally
determined by calculating a weighted average using the volume columns and the
depth columns on tables 1-6. The complex shape of the Iles and Williams Fork
transition plays made this determination difficult, and some trial and error
was needed. A source of minor error is that variations in thermal gradients
in the basin were compensated for when the mean resource numbers in table 7
were calculated using the first method; whereas, a constant thermal gradient
had to be assumed in the probability program.

A more precise method to estimate the seven fractiles for four of the
volume attributes (area of closure, reservoir thickness , original or virgin
pressure, and reservoir temperature) would be to estimate the fractiles for
the positions of the two critical thermal maturity levels (Ro .73 and Ro 1.1)
in the basin prior to estimating the fractiles for these four volume
attributes. Because these four volume attributes are directly related to the
positions of these two thermal maturity levels in the basin, once the
fractiles for these thermal maturity levels are known, the fractiles for these
four volume attributes could be calculated. For instance, if it was estimated
that there was 100 percent chance that the Ro 1.1 thermal maturity level was
no deeper than 1000 ft below the estimated average position in the basin, then
the 100th fractile for the volume attributes listed above could be calculated
provided that new overburden maps and new maps showing sandstone thickness for
this 0 percent probability position were constructed. Using this method, the
interelationship between the volume attributes would be better quantified,
however, the process would have been extremely time consuming and was
therefore not attempted.

The resource numbers for all six plays were then run through an
aggregation program which calculates five fractiles (95th, 75th, 50th, 25th,

5th) for the total aggregated resource in all six plays. Five degrees of
dependency were tried, 0%, 25%, 50%, 75%, and 100% (tables 14-18). Because of

the similar geologic histories of the six plays, it was decided that a 75%
degree of dependency probably most closely describes the Mesaverde low-

permeability resource.
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RECOVERY FACTORS

Recovery factors are used to calculate the percent of total in-place gas
that is likely to be recovered under a defined set of conditions. Two
approaches were tried; the first approach assumes present day technology and a
$5.00 per thousand cubic feet price for gas in 1987 dollars, while the second
set assumes advanced technology and high but unspecified gas prices; the price
as yet undefined. High, low, and most likely recovery factors were estimated
for each play. The values assigned to the six recovery factors are different
for each of the six plays, and are listed on table 19. It was felt that the
differences in porosity, sandstone geometry, fracture distribution, and depth
that occurs between the six plays would result in different recovery
percentages. The reasoning process used to estimate each recovery factor was
based on the experience of the authors, and historical development and
productive performance. Both technology and economics were considered when
developing these recovery factors. The six plays were run through the two
probability programs using the six recovery factors. A 75% degree of
dependency between the six plays was assumed for the aggregation program.

Current technology with $5.00 per thousand
cubic feet gas (1987 dollars)

The low current technology recovery factors assume that the thick
intervals of lenticular sandstones that make up the majority of the Mesaverde
reservoirs will be considerably more difficult to produce than it now appears,
and that perhaps some of the large areas of the basin that are now virtually
untested will prove to be considerably more difficult to produce than areas
where production has already been established. Low current technology and
$5.00 gas recovery factors for the six plays are 1% for the Williams Fork Ro
1.1%Z or greater, Williams Fork transition, and Iles Ro 1.1%Z or greater plays,
2% for the Iles transition, and Rollins or Trout Creek Ro 1l.17% or greater
plays, and 37 for the Rollins or Trout Creek transition play. Using the above
recovery factors, the six plays were run through the probability program that
calculates probability fractiles for individual plays and the results are
listed in tables 20-25. Table 26 lists the results from the aggragation
program at a 757% dependency between the six plays.

The most likely current technology recovery factors are based on an
estimate of the percent of the total in-place resource that can be recovered
today using good state-of-the—art technology and a gas price of about five
dollars per thousand cubic feet. If current depressed gas prices are assumed
instead, then recovery factors would be quite low and limited to production
from existing wells. It appears that little or no new development of
Mesaverde tight reservoirs will occur under current market conditions. It is
suggested that the five dollar gas price may ultimately represent a more
reasonable long-term average price for gas than the present depressed market
price. Most likely current technology and $5.00 gas recovery factors for the
six plays are 3% for the Williams Fork Ro 1.1% or greater, Williams Fork
transition, and Iles Ro 1.1% or greater plays, 6% for the Iles transition
play, 5% for the Rollins or Trout Creek Ro 1.1 or greater play, and 10% for
the Rollins or Trout Creek transition play. The results from the probability
program for individual plays are listed on tables 27-32, and table 33 lists

the results from the aggragation program.
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The high current technology recovery factors assume that the thick
sequences of lenticular sandstones will be considerably easier to produce than
it now appears, and that perhaps most of the problems in establishing
Mesaverde production thus far are the result of poorly completed wells. The
high current technology factors for the six plays are 10% for the Williams
Fork Ro 1.1% or greater, Williams Fork transition, Iles Ro l.l17% or greater,
and Rollins or Trout Creek Ro 1.1% or greater plays, 20%Z for the Iles
transition play, and 157 for the Rollins or Trout Creek transition play. The
results from the probability program for individual plays are listed on tables
34-39, and table 40 lists the results from the aggregation program.

Future advanced technology

The rationale for the future advanced technology recovery factors are far
more speculative. The low advanced technology recovery factors assume some
relatively modest improvements in current technologys and a restoration of
five dollar gas prices in 1987 dollars. These recovery factors are only
slightly higher than the most likely recovery factors using current technology
and five dollars per thousand cubic feet gas. The low advanced technology
recovery factors for the six plays are 47 for the Williams Fork Ro 1.1% or
greater, Williams Fork transition, and Iles Ro 1.1% or greater plays, 8% for
the Iles transition and Rollins or Trout Creek transition plays, 6Z for the
Rollins or Trout Creek 1.1 or greater plays. The results from the probability
program for individual plays are listed on tables 41-46, and table 47 lists
the results from the aggregation program.

The most likely advanced technology recovery figures assume major but not
unrealistic breakthroughs in development technologies such as horizontal or
inclined drilling and considerably improved techniques for completing multiple
pays that would allow a large percentage of Mesaverde sandstones in each play
to be intersected and effectively drained. The thick, heterogeneous nature of
the Mesaverde Group is considered the main obstacle to achieving these most
likely recovery factors. A substantial increase in gas prices above five
dollars per thousand cubic feet and (or) a significant improvement in the
efficiency of the drilling process would be required to achieve these most
likely figures. Most likely advanced technology recovery factors for the six
plays are 157 for the Williams Fork Ro 1.1% or greater and Iles Ro 1.1% or
greater plays, 187 for the Williams Fork tramsition play, 20%Z for the Iles
transition and Rollins or Trout Creek Ro l.1 or greater plays, and 22% for the
Rollins or Trout Creek transition play. The results from the probability
program for individual plays are listed on tables48-53, and table 54 lists the
results from the aggratation program.

The high recovery factors for the various plays represent approximately
the expected average percent of movable or producable gas in all the
reservoirs in each play. For each individual sandstone in the play, movable
gas is defined as approximately the percent of gas that can be ultimately
produced from the sandstone if it contains an extensive natural fracture
system and the majority of the fracture system is in communication with the
well bore by virtue of undamaged induced (hydraulic) fractures, inclined
drilling, or some other methods. The recoverable gas is generally considered
to be around 40 to 50% of the total in place gas, depending on original
porosity and permeability. To achieve these high figures, the movable gas in
every Mesaverde low-permeability gas sandstone reservoir ten feet thick or

16



greater in a given play would have to be produced. This level of success is
considered to be almost unachievable, and would probably require an
unrealistically close well spacing and as yet undeveloped technology that
would permit the gas in every sandstone encountered to be very efficiently
drained. An unrealistically high gas price would probably also be needed.
High advanced technology recovery factors for the six plays are 457 for the
Williams Fork Ro 1.1% or greater and Iles Ro 1.1% or greater plays, 50% for
the Williams Fork transition, Iles transition, and Rollins or Trout Creek Ro
1.1 or greater plays, and 55%Z for the Rollins or Trout Creek transition
play. The results from the probability program for individual plays are
listed on tables 55-60, and table 61 lists the results from the aggregation
program.

The 957, mean, and 5% probability fractiles for the total in place
resource, and the resource using the six recovery factors for the six plays is

summarized in table 62.
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entire Williams Fork has attained an Ro of 0.73.
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Figure 23. Cross section illustrating volumetric technique of estimating in-
place resoures used in this report; a) is cross section of William Fork
basin center gas play: b) shows simple integration technique used on
sandstone isopach maps; 3) each sandstone isopach interval is placed at
the midpoint between the top and the base of the play and an average
overburden is estimated.
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Calculation Of Mean In—-place Gas Resources

Williams Fork Basin—-Center Gas Play

214,739,596,488,600 Uncorrected resource number

199,401,053,800,000 Convert gas porosity to 3.257%

205,568,096,700,000 Divide by Z factor (0.97)

205,568 bcf of gas

Williams Fork Transition Gas Play

374,518,054,751,000 Total uncorrected resource number

214,739,596,488,600 Less basin center uncorrected number

159,778,458,262,400

151,984,387,100,000 Convert to pressure gradient of

0.39 psi/ft

106,911,067,000,000 Est. 70% of total sandstones gas
saturated

116,911,067,000,000 Divide by Z factor (0.91)

116,911 becf of gas

Table Ta

Table 7. Calculation of total in-place gas in the six plays: a) Williams
Fork basin center gas play and transition zone play; b) Iles basin center
gas play and transition zone play; c) Rollins or Trout Creek basin center
gas play and transition zone play.
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Iles Basin—Center Gas Play

86,212,108,801,800 Uncorrected resource number

1,345,825,698,000 Plus resource in 0-1007% area

87,557,934,499,800

96,100,172,000,000 Convert to pressure gradient of
0.45 psi/ft

89,235,874,000,000 Convert to gas porosity of 3.25%
71,388,699,200,000 Est. 80%Z of sandstones producable
67,989,237,330,000 Divide by Z factor (1.05)

X 1.06 to add 500 ft of overburden = 71,950 bcf

71,950 becf of gas

Iles Transition Play

116,341,303,721,400 Total uncorrected resource number

1,798,810,393,590 Plus resource in 0-100% area

118,140,114,114,990

87,557,934,499,800 Less basin center uncorrected number

30,582,179,615,190

29.090,365,980,000 Convert to pressure gradient of
0.39 psi/ft

22,625,840,210,000 Divide by Z factor (.90)

X 1.07 to add 500 ft of overburden = 24,134 bcf

24,134 bcf of gas

Table 7D
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Proceedure For Calculating Mean In-place Resource

in Rollins or Trout Creek Basin—-Center Gas Play

Area of play—- 1854.04 square miles

Average depth— 7810 feet

Sandstone thickness-75 feet

Pressure gradient- .43 psi/ft

Gas saturated porosity- 3.50%

A gross resource of 22,850 bcf was calculated

12,187 becf Est. 40 ft ave. net gas saturate sandstone
3,290 bcf Est. productive over 277% of total area

3,428 Divided by Z factor (0.96)

3,428 bef of in-place gas

- Table 7c¢
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Preceedure For Calculating Mean In-place

Resource in Rollins or Trout Creek Transition Play

Total area of Rollins-Trout Creek > Ro .73

3066.23 square miles

Average depth—- 6420 ft

Using a pressure gradient of 0.43, a sandstone

thickness of 75 ft, a gross resource number of

34,010 bef was calculated

22,850 Subtract uncorrected resource in basin center

11,160 gas play

10,100 Change pressure gradient to 0.39 psi/ft

5,398 Est. 40 ft. of ave net gas saturate sandstone
540 Est. 107% total area potentially productive

556 Divide by Z factor (.97)

556 bcf of in-place gas

Table 7c
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FASP:TG B87.2 PC Mar. 12, 1987 16:52 WFORKR.DAT Run # 2

Williams Fork (Ro > 1.1) INPUT SUMMARY
Play Attribute Probabilities Pro¢pect Attribute Probabilities
Hydrocarbon Potential Trapping Effective Hydrocarbon
Source Timing Migration Res. Facies Mechanism Porosity Accumulation
1.000 1.000 1.000 1.000 1.000 1.000 1.000
Marginal Play Conditional Deposit Reservoir Hydrocarbon Prob. Recovery Factors %
Probability Probability Lithology Gas 0il 011l Free Gas
1.000 1.000 SAND 1.000 0.000 100.00 100.00
Geologic Variables F100 F95 F75 F50 F25 FO5 FO
Closure (thousand acres) 1000.0 1050.0 1125.0 1190.0 1250.0 1325.0 1360.0
Thickness (feet) 475.00 520.00 590.00 650.00 720.00 800.00 975.00
Porosity (percent) 4.5000 5.2500 6.0000 6.5000 &6.9000 7.2500 7.5000
Trap Fill (percent) 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Depth (thousand feet) 7.7000 7.9000 8.2000 8.4000 8.6000 8.9000 9.2000
HC Saturation (percent) 40.000 43.000 47 .000 50.000 52.000 54.000 55.000
Number of Prospects 1 1 1 1 1 - 1 1
Williams Fork (Ro > 1.1) GEOLOGIC VARIABLES and PROBABILITIES OF OCCURRENCE
Mean Std. Dev. "Dry Hole" Risk = 0.0000
———————————————— Prob. Depth <= 50000 = 1.0000
Closurell87.750 85.887
Thickness 658.500 95.7%53  emmeemmemeeeee RESOURCE =—===========m
Porosity 6.390 0.652 01l NA Gas AD Gas Gas
Trap Fill 100.000 co.ooo  mmeeee | eeeeee e e
Depth 8.402 0.314 Cond. Prob. Prospect has 0.0000 1.0000 0.0000 1.0000
HC Saturation 49.275 3.515 Cond. Play Prob. 0.0000 1.0000 0.0000 1.0000
Prospects 1.000 0.000 Uncond. Play Prob. 0.0000 1.0000 0.0000 1.0000
Accumulations 1.000 0.000
Variable Function a B D(feet) a B D(feest) A
Pe Linear 0.4100000 14.700000
{(PSI)
T Linear 0.0200000 510.00000
(Deg Rankine)
Rs Linear 1.0000000 1.0000000
(Thousand CuFt/BBL)
Bo Linear 1.0000000 1.0000000
(no units)
Z Linear 0.0000 0.9700000

(no units)

Depth Floor (feet) = 50000.00

Table 8., Calculation of mean in-place gas and five fractiles for Williams
Fork basin center gas play.
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Williams Fork (Ro > 1.1) ESTIMATED RESOURCES

Mean Std. Dev F95 F75 F50 F25 FOS
oIL
(Millions of BBLs)
Number of Accumulations 0.0 0.0 o} o) o) o o)
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 200.76 47.565 133.00 166.86 195.35 228.70 286.93
Cond. Prospect Potential 200.76 47.565 133.00 166.86 195.35 22B.70 286.93
Cond. (B) Play Potential 200.76é 47 .565 133.00 166.86 195.35 228.70 286.93
Cond. (A) Play Potential 200.76 47 .565 133.00 166.86 195.35 228.70 286.93
Uncond. Play Potential 200.76é 47.565 133.00 166.86 195.35 228.70 286.93
DISSOLVED GAS
(Trillions of CuFt)
Number of Accumulations 0.0 0.0 0 o 0 o} 0
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 200.76 47 .565 133.00 166.86 195.35 228.70 286.93
Cond. Prospect Potential 200.76é 47 .565 133.00 166.86 195.35 228.70 286.93
Cond. (B) Play Potential 200.76é 47.565 133.00 166.86 195.35 228.70 286.93
Cond. (A) Play Potential 200.76 47 .565 133.00 166.86 195.35 228.70 286.93
Uncond. Play Potential 200.76 47.565 133.00 166.86 195.35 228.70 286.93
YIELD FACTORS
OIL
(Thousand BBL / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Million CuFt / Acre-Ft) 0.0003 0.0000 0.0002 0.0002 ©0.0003 ©0.0003 0.0003
DISSOLVED GAS
(Million CuFt / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Table 8
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FASP:HE B87.2 PC Mar. 12, 1987 WFORKT.DAT Run # 3

Hydrocarbon Potential Trapping Effective Hydrocarbon
Source Timing Migration Res. Facies Mechanism Porosity Accumulation
1.000 1.000 1.000 1.000 1.000 1.000 1.000

Marginal Play Conditional Deposit Reservoir Hydrocarbon Prob. Recovery Factors %

Probability Probability . Lithology Gas 0il 0il Free Gas

1.000 1.000 SAND 1.000 0.000 100.00 100.00
Geologic Variables F100 F95 F75 F50 F25 FO5 FO
Closure (thousand acres) 1664.0 1792.0 1888.0 1952.0 2016.0 2112.0 2240.0
Thickness (feet) 135.00 185.00 235.00 275.00 325.00 405.00 470.00
Porosity (percent) 5.0000 5.7500 6.5000 7 .0000 7.4000 7.7500 8.0000
Trap Fill (percent) 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Depth (thousand feet) 5.4000 5.5000 5.7000 5.9000 6.1000 &6.3000 6.4000
HC Saturation (percent) 40.000 43.000 47 .000 50.000 53.000 57.000 60.000
Number of Prospects 1 1 1 1 1 1 1
Williams Fork Transition GEOLOGIC VARIABLES and PROBABILITIES OF OCCURRENCE
Mean Std. Dev. "Dry Hole"” Risk = 0.0000
———————————————— Prob. Depth <= 50000 = 1.0000
Closurel952.000 105.648
Thickness 283.625 69.930 ee—————————— RESOURCE ---—-—————===——
Porosity 6.890 0.652 0il NA Gas AD Gas Gas
Trap Fill 100.000 o.ooo  mmm=—e mm-mee mmmmee mmmeee
Depth 5.900 0.254 Cond. Prob. Prospect has 0.0000 1.0000 0.0000 1.0000
HC Saturation 50.000 4.397 Cond. Play Prob. 0.0000 1.0000 0.0000 1.0000
Prospects 1.000 0.000 Uncond. Play Prob. 0.0000 1.0000 0.0000 1.0000
Accumulations 1.000 0.000
Variable Function A B D{feet) a B D(feet) a
Pe Linear 0.3900000 14.700000
(PSI)
T Linear 0.0200000 510.00000
(Deg Rankine) ’
Rs Linear 1.0000000 1.0000000
(Thousand CuFt/BBL)
Bo Linear 1.0000000 1.0000000
(no units)
2 Linear 0.0000 0.9100000
(no units)
Depth Floor (feet) = 50000.00

Table 9.
Fork transition zone gas play.
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Williams Fork Transition ' ESTIMATED RESOURCES

Mean Std. Dev F95 F75 FS0 F25 FOS
OIL
(Millions of BBLs)
Number of Accumulations 0.0 0.0 o] ] (o] [o] (o]
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 119.88 37.684 69.025 92.978 114.37 140.68 189.50
Cond. Prospect Potential 119.88 37.684 6€9.025 92.978 114.37 140.68 189.50
Cond. (B) Play Potential 119.88 37.684 69.025 92.978 114.37 140.68 189.50
Cond. (A) Play Potential 119.88 37.684 69.025 92.978 114.37 140.48 189.50
Uncond. Play Potential 119.88 37.684 69.025 92.978 114.37 140.68 189.50
DISSOLVED GAS
(Trillions of CuFt)
Number of Accumulations 0.0 0.0 (o} (o] o} o} o}
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 119.88 37.684 69.025 92.978 114.37 140.68 189.50
Cond. Prospect Potential 119.88 37.684 69.025 92.978 114.37 140.68 189.50
Cond. (B) Play Potential 119.88 37.684 69.025 92.978 114.37 140.68 189.50
Cond. (A) Play Potential 119.88 37.684 69.025 92.978 114.37 140.68 189.50
Uncond. Play Potential 119.88 37.684 69.025 ©92.978 114.37 140.68 1B9.50
YIELD FACTORS
oIL
(Thousand BBL / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Million CuFt / Acre-Ft) 0.0002 0.0000 0.0002 0.0002 0.0002 0.0002 0.0003
DISSOLVED GAS
(Million CuFt / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Table 9
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FASP:TG 87.2 PC Mar. 12, 1987 14:47 ILESR.DAT Run # 2

Iles (Ro > 1.1) INPUT SUMMARY
Play Attribute Probabilities Prospect Attribute Probabilities
Hydrocarbon Potential Trapping Effective Hydrocarbon
Source Timing Migration Res. Facies Mechanism Porosity Accumulation
1.000 1.000 1.000 1.000 1.000 1.000 1.000
Marginal Play Conditional Deposit Reservoir Hydrocarbon Prob. Recovery Factors %
Probability Probability Lithology Gas 0il 0il Free Gas
1.000 1.000 SAND 1.000 0.000 100.00 100.00
Geologic Variables F100 F35 F75 F50 F25 FOS FO
Closure (thousand acres) 1400.0 1450.0 1550.0 1625.0 1700.0 1800.0 1850.0
Thickness (feet) 100.00 110.00 130.00 150.00 175.00 215.00 235.00
Porosity (percent) 4 .5000 5.2000 6.0000 6.5000 6.9000 7.3000 7.5000
Trap Fill (percent) 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Depth (thousand feet) 8.6000 8.8000 $.1000 9.3000 9.5000 G .8000 10.000
HC Saturation (percent) 40.000 43.000 47.000 50.000 52.000 54.000 55.000
Number of Prospects 1 1 1 1 1 1 1
Iles (Ro > 1.1) GEOLOGIC VARIABLES and PROBABILITIES OF OCCURRENCE
Mean Std. Dev. "Dry Hole" Risk = 0.0000
———————————————— Prob. Depth <= 50000 = 1.0000
Closurelé25.000 107.432
Thickness 155.125 2.9  —eeeee———e——— RESOURCE --==-——————---
Porosity 6.390 0.670 0il NA Gas AD Gas Gas
Trap Fill 100.000 o] 000‘ ————————————————————————
Depth 9.300 0.308 Cond. Prob. Prospect has 0.0000 1.0000 0.0000 1.0000
HC Saturation 49.275 3.515 Cond. Play Prob. 0.0000 1.0000 0.0000 1.0000
Prospects 1.000 0.000 Uncond. Play Prob. 0.0000 1.0000 0.0000 1.0000
Accumulations 1.000 0.000 .
Variable Function A B D(feet) A 8 D(feet) A B
Pe Linear 0.4500000 14.700000
(PSI)
T Linear 0.0200000 510.00000
(Deg Rankine)
Rs Linear 1.0000000 1.0000000
(Thousand CuFt/BBL)
Bo Linear 1.0000000 1.0000000
(no units)
4 Linear 0.0000 1.0500000
(no units)
Depth Floor (feet) = 50000.00

Table 10. Calculation of mean in-place gas and five fractiles for the Iles
basin center gas play.
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Iles (Ro > 1.1) ESTIMATED RESOURCES

Mean Std. Dev. F95 F75 F50 F25 FO5
oL
(Millions of BBLs)
Number of Accumulations 0.0 0.0 0 0 (o} (o} 0
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 70.705 19.961 43.149 56.453 68.046 B82.019 107.31
Cond. Prospect Potential 70.705% 19.961 43.149 56.453 68.046 B82.019 107.31
Cond. (B) Play Potential 70.705 19.961 43.149 56.453 £8.046 82.019 107.31
Cond. (A) Play Potential 70.705 19.961 43.149 56.453 68.046 82.019 107.31
Uncond. Play Potential 70.70% 19.961 43.149 56.453 68.046 82.019 107.31
DISSOLVED GAS
(Trillions of CuFt)
Number of Accumulations 0.0 0.0 o} o] 0 e} 0]
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 70.705 19.961 43.149 5&.453 68.046 82.019 107.31
Cond. Prospect Potential 70.705 19.961 43.149 56.453 68.046 82.019 107.31
Cond. (B) Play Potential 70.705 19.961 43.149 56.453 68.046 82.019 107.31
Cond. (A) Play Potential 70.705 19.961 43.149 56.453 68.046 82.019 107.31
Uncond. Play Potential 70.705 19.961 43.149 56.453 68.046 82.019 107.31
YIELD FACTORS
oIL
(Thousand BBL / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Million CuFt / Acre-Ft) 0.0003 0.0000 0.0002 0.0002 0.0003 0.0003 0.0004
DISSOLVED GAS :
(Million CuFt / Acre-ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Table 10



FASP:TG 87.2 PC Mar. 12, 1987 17:21 ILEST.DAT Run # 2

Iles Transition INPUT SUMMARY
Play Attribute Probabilities Prospect Atthibute Probabilities
Hydrocarbon Potential Trapping Effective Hydrocarbon
Source Timing Migration Res. Facies Mechanism Porosity Accumulation
1.000 1.000 1.000 1.000 1.000 1.000 1.000
Marginal Play Conditional Depocsit Reservoir Hydrocarbon Prob. Recovery Factors %
Probability Probability Lithology Gas 0il 0il Free Gas
1.000 . 1.000 SAND 1.000 0.000 100.00 100.00
Geologic Variables F100 Fo5 F75 F50 F25 FO5 FO
Closure (thousand acres) 1000.0 1025.0 1075.0 1125.0 1175.0 1225.0 1250.0
Thickness (feet) 35.000 50.000 65.000 75.000 85.000 100.00 110.00
Porosity (percent) 5.0000 5.6000 6.4000 7.0000 7.6000 8.4000 9.0000
Trap Fill (percent) 100.00 100.00 100.00 100.00 100.00 1C0.00 100.00
Depth (thousand feet) 7.6000 7.8000 8.0000 8.2000 8.4000 8.6000 8.8000
HC Saturation (percent) 40.000 43.000 47 .000 50.000 54 .000 60.000 65.000
Number of Prospects 1 1 1 1 1 1 1
Iles Transition GEOLOGIC VARIABLES and PROBABILITIES OF OCCURRENCE
Mean Std. Dev. “Dry Hole" Risk = 0.0000
---------------- Prob. Depth <= 50000 = 1.0000
Closurell25.000 £€3.410
Thickness 74.875 15.¢7¢  meemmem—e————— RESQURCE —--=~~—==————~
Porosity 7.000 0.879 0il Na Gas AD Gas Gas
Trap Fill 100.000 .o.oo  mmemee | mmmeem | mmmmem mmemee
Depth 8.200 0.263 Cond. Prob. Prospect has 0.0000 1.0000 0.0000 1.0000
HC Saturation 50.725%5 5.366 Cond. Play Prob. 0.0000 1.0000 0.0000 1.0000
Prospects 1.000 0.000 Uncond. Play Prob. 0.0000 1.0000 0.0000 1.0000
Accumulations 1.000 0.000
Variable Function A B D(feet) A 8 D(feet) A B8
Pe Linear 0.3900000 14.700000
(PSI)
T Linear 0.0200000 510.00000
(Deg Rankine)
Rs Linear 1.0000090 1.0000000
(Thousand CuFt/BBL)
80 Linear 1.0000000 1.0000000
(no units)
Z Linear 0.0000 0.9000000

(no units)

Depth Flocr (feest) = 5000C.00

Table 11. Calculation of mean in-place gas and five fractiles for the Iles
transition zone gas play.

63



Iles Transition ESTIMATED RESOURCES

Mean Std. Dev. F95 F75 F50 F25 FO5
OIL
(Millions of BBLs)
Number of Accumulations 0.0 0.0 o] o] (o] ] (o]
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 24.710 7.9566 14.030 19.030 23.520 29.070 39.431
Cond. Prospect Potential 24.710 7.9566 14.030 19.030 23.520 29.070 39.431
Cond. (B) Play Potential 24.710 7.9566 14.030 19.030 23.520 29.070 39.431
Cond. (R) Play Potential 24.710 7.9566 14.030 19.030 23.520 2%9.070 39.431
Uncond. Play Potential 24.710 7.9566 14.030 19.030 23.520 29.070 39.431

DISSOLVED GAS
(Trillions of CuFt)

Number of Accumulations 0.0 0.0 0 a] [e] o] 0
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.C 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0

GAS i
(Trillions of CuFt)

Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 24.710 7.9566 14.030 19.030 23.520 29.070 39.431
Cond. Prospect Potential 24.710 7.9566 14.030 19.030 23.520 29.070 39.431
Cond. (B) Play Potential 24.710 7.9566 14.030 19.030 23.520 29.070 39.431
Cond. (A) Play Potential 24.710 7.9566 14.030 19.030 23.520 29.070 39.431
Uncond. Play Potential 24.710 7.9566 14.030 19.030 23.520 2%9.070 39.431

YIELD FACTORS
OIL
(Thousand BBL / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Million CuFt / Acre-Ft) 0.0003 0.0001 0.0002 0.0002 0.0003 ©0.0003 0.0004
DISSOLVED GAS
(Million CuFt / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Table 11
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FASP:HE 87.2 PC

Rollins - Trout Creek (Ro > 1.1)

Hydrocarbon Potential Trapping Effective Hydrocarbor.
Source Timing Migration Res. Facies Mechanism Porosity Accumulaticn
1.000 1.000 1.000 1.000 1.000 1.000 1.000

Marginal Play Conditional Deposit Reservoir Hydrocarbon Prob. Recovery Factors %

Probability Probability Lithology Gas 01l 01l Free Gas

1.000 1.000 SAND 1.000 0.000 100.00 100.00
Geologic Variables F100 F95 F75 F50 F25 FOS FO
Closure (thousand acres) 64 .000 112.00 224 .00 320.00 416.00 544.00 768.00
Thickness (feet) 30.000 32.000 36.000 40.000 44.000 48.000 50.000
Porosity (percent) 5.0000 5.6000 6.4000 7 .0000 7.6000 8.4000 9.0000
Trap Fill (percent) 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Depth (thousand feet) 7.3000 7.4000 7.6000 7.8000 8.0000 8.2000 8.3000
HC Saturation (percent) 30.000 32.000 36.000 40.000 44 .000 48.000 50.000
Number of Prospects 1 1 1 1 1 1 1
Rollins - Trout Creek (Ro > 1.1) GEOLOGIC VARIABLES and PROBABILITIES OF OCCURRENCE
Mean Std. Dev "Dry Hole" Risk = 0.0000
———————————————— Prob. Depth <= 50000 = 1.0000
Closure 326.800 142.363
Thickness 40.000 5.073 emem—meme—————— RESOURCE —===——=——~———-
Porosity 7.000 0.879 0il NA Gas AD Gas Gas
Trap Fill 100.000 o.000 mmmmee | memmee mmmmee e
Depth 7.800 0.254 Cond. Prob. Prospect has 0.0000 1.0000 0.0000 1.0000
HC Saturation 40.000 5.073 Cond. Play Prob. 0.0000 1.0000 0.0000 1.000C
Prospects 1.000 0.000 Uncond. Play Prob. 0.0000 1.0000 0.0000 1.0000
Accumulations 1.000 0.000
Variable Function A B D(feet) A B D(feet) A
Pe Linear 0.4300000 14.700000
(PSI)
T Linear 0.0200000 510.00000
(Deg Rankine)
Rs Linear 1.0000000 1.0000000
(Thousand CuFt/BBL)
Bo Linear 1.0000000 1.0000000
(no units)
2 Linear 0.0000 0.9600000
(no units)
Dezth Floor (fest) = 5000C.00

Table 12,
or Trout Creek basin center gas play.
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ROLLINS.DAT Run # 3

Calculation of mean in-place gas and five fractiles for the Rollins



[eNeNeNoNoNe]
Oo0o0O0OO0OO0O

0.0
.6086
.6086
.6086
6086
.6086

o s

[sNeNeoNeNoNo])
[eNeoNeNoNoNe]

0.0
1.6086
1.408%

1.4086
1.608¢%
1.6086

0.0
0.0001

0.0

Table 12
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OoCOO0OO
[eNeNeNeRol

1.1690
1.1690
1.1690
1.1690
1.1690

Oo0oO0OO0OOO
[sNeNeNoNe;

1
1.1690
1.18690

1.1690
1.1490
1.1690

0.0
0.0001

0.0

Rollins - Trout Creek (Ro > 1.1)
Mean
OIL
(Millions of BBLs)
Number of Accumulations 0.
Accumulation Size O.
Cond. Prospect Potential 0.
Cond. (B) Play Potential 0.
Cond. (A) Play Potential 0.
Uncond Play Potential 0.
NON-ASSOCIATED GAS
(Trillions of CuFt)
Number of Accumulations 1.0000
Accumulation Size 3.0167
Cond. Prospect Potential 3.0167
Cond. (B) Play Potential 3.0147
Cond. (A) Play Potential 3.0167
Uncond. Play Potential 3.0167
DISSOLVED GAS
(Trillions of CuFt)
Number of Accumulations 0.0
Accumulation Size 0.0
Cond. Prospect Potential 0.0
Cond. (B) Play Potential 0.0
Cond. (A) Play Potential 0.0
Uncond Play Potential 0.0
GAS
(Trillions of CuFt)
Number of Accumulations 1.0000
Accumulation Size 3.0187
Cond. Prospect Potential 3.0167
Cond. (B) Play Potential 3.0147
Cond. (A) Play Potential 3.0167
Uncond. Play Potential 3.0167
YIELD FACTORS
oIL
(Thousand BBL / Acre-Ft) 0.0
NON-ASSOCIATED GAS
(Million CuFt / Acre-Ft) 0.0002
DISSOLVED GAS
(Million CuFt / Acre-Ft) 0.0

ESTIMATED RESOURCES

[eNeNoNoNoNol
Oo0OO0O0O

1.8995
1.8995
1.8995
1.8995
1.8995

[eXeoNoNaNoNo]
O00O0OO0

1
1.8995
1.8995

1.8995

1.8995
1.8995

0.0
0.0002

0.0

2.6619
2.6619
2.6619
2.6619
2.6619

[sHeNoNoRoNe]
[sNeNeNoNe]

2.6619
2.6619
2.6619
2.6619
2.6619

0.0
0.0002

0.0

[sNeNoNeNeNo)
O00OO0OO0O

3.7302
3.7302
3.7302
3.7302
3.7302

[eNeoNaNoNoNe]
[sNeNeNoRo)

1
3.7302
3.7302
3.7302
3.7302
3.7302

0.0
0.0003

0.0

6.0614
6.0814
6.0614
6.0614
6.0614

[eNeNeNoNeNo
[oReoNeNoNe]

1
6.0614
6.0614
6.0614
6£.0614
€.0614

0.0
0.0003

0.0



FASP:TG 87.2 PC Mar. 12, 1987 17:30 ROLLINST.DAT Run #

Rollins - Trout Creek Transition INPUT SUMMARY
Play Attribute Probabilities Prospect Attribute Probabilities
Hydrocarbon Potential Trapping Effective Hydrocarbon
Source Timing Migration Res. Facies Mechanism Porosity Accumulatic
1.000 1.000 1.000 1.000 1.000 1.000 1.000
Marginal Play Conditional Deposit Reservoir Hydrocarbon Prob. Recovery Factors %
Probability Probability Lithology Gas 0il 01l Free Gas
1.000 1.000 SAND 1.000 0.000 100.00 100.00
Geologic Variables F100 F95 F75 FS0 F25 FOS5 FO
Closure (thousand acres) 40.000 45.000 60.000 75.000 95.000 135.00 155.00
Thickness (feet) 30.000 32.000 36.000 40.000 44 .000 48.000 50.000
Porosity (percent) 5.0000 5.6000 é.4000 7.0000 7.6000 8.4000 9.0000
Trap Fill (percent) 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Depth (thousand feet) 4.2000 4.4000 4.7000 5.0000 5.3000 5.6000 5.8000
HC Saturation (percent) 30.000 32.000 36.000 40.000 44 .000 48.000 50.000
Number of Prospects 1 1 1 1 1 1 1
Rollins - Trout Creek Transition GEOLOGIC VARIABLES and PROBABILITIES OF OCCURRENCE
Mean Std. Dev. "Dry Hole" Risk = 0.0000
. mmmmmme mmmm——mee Prob. Depth <= 50000 = 1.0000
Closure 81.000 27.701 .
Thickness 40.000 5.073  emmmem———e——— RESOURCE —-———=——-——=-—-
Porosity 7.000 0.879 0il NA Gas AD Gas Gas
Trap Fill 100.000 o..00  mmeem—e mmm—ee mmmmes s
Depth 5.000 0.385 Cond. Prob. Prospect has 0.0000 1.0000 0.0000 1.0009
HC Saturation 40.000 5.073 Cond. Play Prob. © 0.0000 1.0000 0.0000 1.00090
Prospects 1.000 0.000 Uncond. Play Prob. 0.0000 . 1.0000 0.0000 1.0002
Accumulations 1.000 0.000
Variable Function A B D(feet) A e D(feet) A
Pe Linear 0.3900000 14.700000
(PSI)
T Linear 0.0200000 510.00000
(Deg Rankine)
Rs Linear 1.0000000 1.0000000
(Thousand CuFt/BBL)
Bo Linear 1.0000000 1.0000000
(no units)
2 Linear 0.0000 0.9600000
(no units)
Depth Floor (fest) = 50000.00

Table 13. Calculation of mean in-place gas and five fractiles for the Rollins
or Trout Creek transition zone gas play.
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Rollins - Trout Creek Transition ESTIMATED RESOURCES

Mean Std. Dev Fo5 F75 FS0 F25 Fo5
oIL
(Millions of BBLs)
Number of Accumulations 0.0 0.0 0 [0} o] [0} 0
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 c.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 0.4758 0.2180 0.2109 0.3222 0.4326 0.5806 0.8870
Cond. Prospect Potential 0.4758 0.2180 0.2109 0.3222 0.4326 0.5806 0.8870
Cond. (B) Play Potential 0..4758 0.2180 0.2109 0.3222 0.4326 0.5806 0.8870
Cond. (A) Play Potential 0.4758 0.2180 0.2109 0.3222 0.4326 0.5806 0.8870
Uncond. Play Potential 0.4758 0.2180 0.2109 0.3222 0.4326 0.5806 0.8870
DISSOLVED GAS '
(Trillions of CuFt)
Number of Accumulations 0.0 0.0 o] (o} o] (o] o]
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential ’ 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 0.4758 0.2180 0.2109 0.3222 0.4326 0.5806 0.8870
Cond. Prospect Potential 0.4758 .0.2180 0.2109 0.3222 0.4326 0.5806 0.8870
Cond. (B) Play Potential 0.4758 0.2180 0.2109 0.3222 0.4326 0.5806 0.8870
Cond. (A) Play Potential 0.4758 0.2180 0.2109 0.3222 0.4326 0.5806 0.8870
Uncond. Play Potential 0.4758 0.2180 0.2109 0.3222 0.4326 0.5806 0.8870
YIELD FACTORS
OIL
(Thousand BBL / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Million CuFt / Acre-Ft) 0.0001 0.0000 0.0001 0.0001 0.0001 0.0002 0.0002
DISSOLVED GAS
(Million CuFt / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
‘Table 13
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Williams Fork basin center
Williams Fork tramnsition
Iles basin center

Iles transition
Rlns.~Trout Cr. basin cen.
Rlns.—-Trout Cr. transition

Table 19. List of recovery factors used.

1%
17
17

2%
37

79

Present

ML High Low
3% 107 4%
3% 107% 47
3% 107 47
6% 20% 8%
5% 10% 6%
10% 15% 8%

Future

ML
15%
187
15%
20%
20%
22%

High

45%
50%
457%
50%
50%
55%



FASP:TG 87.2 PC Mar. 19, 1987 10:12 WFORKRCL.DAT Run # 1

Williams Fork (Ro > 1.1) Current Low INPUT SUMMARY
Play Attribute Probabilities ‘ Prospect Attribute Probabilities
Hydrocarbon ) Potential Trapping Effective Hydrocarbon
Source Timing Migration Ras. Facies Mechanism Porosity Accumulation
1.600 1.000 1.000 1.000 1.0C0 1.000 1.000
Marginal Play _ Conditional Deposit  Reservoir " Hydroc¢arbon' Prob. Recovery Féétor§'{
‘Probability._ Probablllty Lithology - Gas - 0il - 0il : Free Gas
1.060 1.000 SAND 1.000 0.000 100.00 1.00
Geologic Variables F100 F95 F75 F50 F25 FOS FC
Closure (thousand acres) 1000.0 1050.0 1125:0 1190.0 1250.0 1325.0 1360.0
Thickness (feet) 475.00 520.00 590.C0 &£5C.00 720.00 800.00 975.00
Porosity (percent) 4 .5000 5.2500 & . 0D00 &.5000 6.9000 7.2500 7.5000
. Trap Fill (percent) 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Depth (thoucsand feet) 7.7000 7.9000 8.2C00 . .8.4000. 8.6000 - 8.9000 9.2000
HC ‘Saturation (percent) © 40.000 43.000 47 .009 50.000 . 52.000 54 .000 55.000
Number of Prospects . 1 1 1 . 1 N | 1 1
Williams Fork (Ro > f.l) Current Low GEOLCGIC VARIABLES and PRCBABILITIES OF OCCURRENCE
Mean Std. Dev. "Dry Hole" Risk = 0.0000
———————————————— Prob. Depth <= 50000 = 1.0000
Cleosurell87.750 -85.887 B )
Thickness 658.500 95.753 o e RESOURCE —---—~-~=—-=-—~
Porosity 6.390 0.652 011l NA Gas AD Gas Gas
Trap Fill 100.000 0.000 S mmmmes mmmme= mmmmems mmmeee
Depth 8.402 0.314 Cond. Prob. Prospect has 0.0000 1.0000 0.C000 1.0000
HC Saturation  49.275 3.515 Cond. Play Prob. O.QOOO 1.0000 0.0000 1.0000
X Prospects 1.000 .-' 0.000 Uncond. Play Prob.. 0.0000 1.0000 0.0000 . 1.00C0C
Accumulations .°1.000°: . .0.000° - . : . : S : g
- Variable °  Function. A - B - D(feet) -~ A .| B . . D(feet) A B
Pe - . Linear '-oO. 4100000'14.700000
(PSI) . : C :
T Linear 0.0200000 510.000600
(Deg Rankine) .
Linear - 1.0000000 1.0000000
(Thoueand CuFt/BBL) - : : ’
Bo Linear 1.0000000  1.0000000
(no units) | . :
.2 L.inear . 0.0000 0.97000060 i

(no units)

Depth Floor (feet) = 50000.00

Table 20. Calculation of low estimate of recoverable gas in the Williams Fork
basin center gas play using current technology.
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Williams Ferk (Ro > 1.1) Current Low ESTIMATED RESOURCES

Maan Std. Dev. F95 F75 F50 F25 FO5
CIL
(illions of BELs)
Number of Accumulations 0.0 0.0 0 [¢] o] 0 0
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 c.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 c.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 T 1
Accumulation Size 2.0076 0.4757 1.3300 1.6686 1.9535 2.2870 2.8693
Cond. Prospesct Potential 2.0075% 0.4757 1.3300 1.6686 1.9535 2.2870 2.8493
Cond. (B) Play Potential 2.0076 0.4757 1.3300 1.6686 1.9535 2.2870 2.B693
Cond. (A) Play Potential 2.0076 0.4757 1.3300 1.66856 1.9535 2.2870 2.8693
Uncond. Play Potential 2.0076 0.4757 1.3300 1.6686 1.9535 2.2870 2.B693
DISSOLVED GAS
(Trillions of CuFt)
Number of Accumulations 0.0 0.0 o] 9] [¢) 0 [¢]
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 6.0 C.0 0.0 0.0
GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 2.007¢6 0.4757 1.3300 1.€686 1.9535 2.2870 2.8893
Cond. Prospect Potential 2.0076 0.4757 1.3300 1.6886 1.9535 2.2870 2.8693
Cond. (B) Play Potential 2.0076 0.4757 1.3300 1.6686 1.9535 2.2870 2.86893
Cond. (A) Play Potential 2.0076 0.4757 1.3300 1.6686 1.9535 2.2870 2.8693
Uncond. Play Potential 2.0076 0.4757 1.3300 1.6¢€86 1.9535 2.2870 2.8693
YIZLD FACTORS
oIL
(Thousand BBL / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Million CuFt / Acre-Ft) 0.0003 -0.0000C 0.0002 0.0002 0.0003 0.0C03 0.0003
DISSOLVED GAS
(Million CuFt / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Table 20
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FRSP:TG 87.2 PC Mar. 1%, 1987 10:19 WFORKTCL.DAT Run # 1

TIGHT GAS SANDS

Williams Fork Transition Current Low INPUT SUMMARY
Play Attribute Probabilities Prospect Attribute Probabilities
Hydrocarbon Potential Trapping Effective Hydrocarbon
Source Timing Migration Res. Facies Mechanism Porosity Accuqulation
1.000 1.000 1.000 1.000 1.000 1.000 1.000
Marginal Play Conditional Deposit Reservoir Hydrocarbon Prob. Recovery Factors %
Probability Probability Lithology Gas 011 0il Free Gas
1.000 1.000 SAND 1.000 0.000 100.00 1.00
Geoclogic Variables F100 F95 F75 F50 F25 FO5 FO
Closure {thousand acres) 1664.0 1792.0 1888.0 1952.0 2016.0 2112.0 2240.0
Thickness (feet) 135.00 185.00 235.00 275.00 325.00 405.00 470.00
Porosity (percent) 5.0000 5.7800 &é.5000 7.0000 7.4000 7.7500 8.0000
Trap Fill (percent) 100.00 100.00 100.00 100.00 100.00 100.00 100.C0
Depth {thousand feet) 5.4000 5.5000 5.7000 5.9000 6.1000 %.3000 €.4000
HC Saturation (percent) 40.000 43.000 47 .000 50.000 53.000 57.000 £0.000
Number of Prospects 1 1 1 1 1 1 1
Williams Fork Transition Current Low GEOLDGIC VARIABLES and PROSABILITIES 0OF OCCURRENCE
Mean Std. Dev. "Dry Hele" Risk = 0.0000
———————————————— Prob. Depth <= 50000 = 1.0000
Closurel®52.000 105.648
Thicknsss 283.625 &9.93¢ mmememmmmm——e— REZSOURCE —==-—==—mmmm—
Porecsity 4.890 0.652 011 NA Gas AD Gas GCas
Trap Fill 100.000 .co.o.  m=mee= =-—=== meem—e mmmeee
Depth 5.900 0.254 Cond. Prob. Prospect has 0.0000 1.0000 0.0000 1.CC00
HC Saturation 50.000 4.3%7 Cond. Play Prcb. 0.00eo 1.0020 0.0C000 1.0000
Prospects 1.000 C.000 Uncond. Play Prob. 0.0000 1.0000 0.0000 1.0000
Accumulations 1.000 0.000
Variable Function A g D(feet) [AY 8 D(feet) A e
Pe Linear C.3920000 14.70020C
(PSI)
T Linear 0.0200000 510.00000
(Deg Rankine)
Rs Linear 1.0000000 1.0000000
(Thousand CuFt/BBL)
Bo Linsar 1.0000000 1.0000000
(no units)
2 Linear 0.0000 0.2100000

{(no units)

Depth Fleoeor (fest) . £0020.0C

Table 21. Calculation of low estimate of recoverable gas in the Williams Fork
transition zone gas play using current tchnology.
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Williams Fork Trancsition Current Low ESTIMATED RESCOURCES

Mean Std. Dev FS95 F75 F50 F25 FOS5
OIL
(Billions of BBLs)
Number of Accumulations 0.0 0.0 0 o] o] 0 0
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potentiazal 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 1.1988 0.37¢8 0.6902 0.9293 1.1437 1.4048 1.8950
Cond. Prospect Potential 1.1988 0.37468 0.6902 0.9298 1.1437 1.4068 1.8%50
Cond. (B) Play Potential 1.19e8 0.37¢8 0.6902 0.9298 1.1437 1.4048 1.8950
Cond. (A) Play Potential 1.1988 0.37¢8 0.6902 0.92%8 1.1437 1.4068 1.8950
Uncond. Play Potential 1.19€8 0.37¢8 0.6902 0.9298 1.1437 1.4048 1.8950
DISSOLVED GAS
(Trillions of Cuft)
Number of Accumulations 0.0 0.0 0 o] o] 0 Qo
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulzation Size 1.1988 0.37¢48 0.6902 0.9298 1.1437 1.4068 1.8950
Cond. Prospect Potential 1.1988 0.3768 0.6902 0.9298 1.1437 1.4048 1.8950
Cond. (B) Play Potential 1.1%88 0.37¢8 0.6902 0.9298 1.1437 1.4068 1.£950
cond. (A) Play Potential 1.1938 0.3768 0.6902 0.9298 1.1437 1.4068 1.8950
Uncond. Play Potential 1.19e8 0.37¢8 0.£6902 0.9298 1.1437 1.4048 1.8950
YIELD FACTORS
OIL
(Thousand BBL / Acre-ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASES0OCIATED GAS i
(Millicn CuFt / Acre-Ft) 0.0002 0.0000 0.0002 0.0002 0.0002 0.0002 0.0003
DISSOLVED GAS
(Million CuFt / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Table 21
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FRSP:TG 87.2 PC Mar. 1%, 1287 ¢:55 ILESRCL.DAT Run # 1

Iles {Re > 1.1) Current Low INPUT SUMMARY
Flay Attribute Probabilit:es Prospect Attribute Probabilities
Hydrocarbon Potential Trapping Effective Hydrocarbon
Source Timing Migration Res. Facies Mechanism Porosity fccumulation
1.000 1.000 1.000 1.000 1.000 1.000 1.000
Marginal Play . Conditional Deposit Reserveoir Hydrocarbon Preb. Recovery Factore %
Probability Probability Lithology Gas 0il 0il Free Gzas
1.000 1.002 SAND 1.000 0.000 100.00 1.00
Geologic Variables F100 F$5 F75 F50 F25 FO5 FO
Closure {(thousand acres) 1400.0 1450.0 1550.0 1625.0 1700.0 1800.0 1850.0
Thickness (feet) 100.00 110.00 130.00 150.00 175.00 215.00 235.00
Porosity (percent) 4 .5000 5.2000 & .0000 &é.5000 6.9000 7.3000 7.5000
Trap Fill (percent) 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Depth (thousand feet) 8.6000 £.8000 9.1000 9.3000 < .E5000 $.8000 10.000
HC Saturation (percent) 40.000 43 .000 47 .00C 50.000 52.000 54.000 55.000
Number of FProspects 1 1 1 1 1 1 1
Iles (Ro > 1.1) Current Low GEOLOGIC VARIABLES and PROBASILITIES OF OCCURRENCE
Mzan Std. Dev. “"Dry Hole" Risk = 0.00C00
———————————————— Prob. Depth <= 50000 = 1.0000
Closurelé25.000 107.432
Thickness 155.125 32.%58¢ eemememee————— RESOURCE =—==—=—-m—————
Porosity 6.3%90 0.670 0il NA Gas AD Gas Gzas
Trap Fill 100.000 c.oo0o mmesee | mseees emmme— —emee-
Depth 9.300 0.308 Cond. Prob. Prospect has 0.0000 1.0000 0.0000 1.0000
HC Saturation d49.275 2.515 Cond. Play Prob. 0.0000 1.000C C.C000 1.0000
Prospects 1.000 0.000 Uncond. Play Prob. ©.0000 1.0000 C.0000 1.0000
Accumulations 1.000 0.000
Variable Function A E D{fe=t) A e D(feet) A
Pe Linear 0.4500000 14.700000
(PSI)
T Linear 0.0200000 510.00000
(beg Rankine)
Rs Linear 1.0000000 1.0000000
(Thousand CuFt/BBL)
Bo Linear 1.0000000 1.0000000
(no units)
2 Linsar 0.0000 1.0500000C

(no units)
DeEsthn Fleoor (fest) = 50000.00

Table 22. Calculation of low estimate of recoverable gas in the Iles basin
center gas play using current technology.
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Ilec (Ro > 1.1) Current Low ESTIMATED RESQURCES

Mean Std. Dev F9s F75 £50 F25 FO5
OIL
(Billions of BBLs)
Number of Accumulations 0.0 0.0 0 0 o] 0 0
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Plazy Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potentizl 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
" Accumulation Size 0.7071 0.1996 0.4315 0.5645 0.6805 0.8202 1.0731
Cond. Prospect Potential 0.7071 0.1996 0.4315 0.5645 0.6805 0.8202 1.0731
Cond. (B) Play Potential 0.7071 0.1996 - 0.4315 0.5645 0.6805 0.8202 1.0731
Cond. (A) Play Potential 0.7071 0.199¢ 0.4315 0.5645 0.6805 0.8202 1.0731
Uncond. Play Potential 0.7071 0.1996 0.4315 0.5645 0.6805 0.8202 1.0731
DISSOLVED GAS
(Trillions of CufFt)
Number of Accumulations 0.0 0.0 o 6] 0 0 6]
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potentizl 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 0.7071 0.1996 0.4315 0.5%45 0.6805 0.8202 1.0731
Cond. Prospect Potential 0.7071 0.1996 0.4315 0.3%645 0.6805 0.8202 1.0731
Cond. (B) Play Potential 0.7071 0.199% 0.4315 0.5645 0.6805 0.8202 1.0731
Cond. (A) Play Potential 0.7071 0.199% 0.4315 0.5£45 0.6805 0.8202 1.0731
Uncond. Play Potential 0.7071 0.199¢ 0.4315 0.5645 0.6805 0.8202 1.0731
YIELD FACTORS
oIL
(Thousand BBL / Acre~Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Million CuFt / Acre~Ft) 0.0003 0.0000 0.0002 0.0002 0.0003 0.0003 0.0004
DISSOLVED GAS ;
(Million CuFt / Acre~Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Table 22
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FASP:TG 87.2 PC Mar.19, 1987 10:06 ILESTCL.DAT Run # 1

Iles Transition Current Low INPUT SUMMARY
Flay Attribute Probabilities Prospect Attribute Probabilities
Hydrocarbon Potential Trapping Effective Hydtrocarbon
Source Timing Migration Res. Facies Mechanism pPorosity Accumulation
1.C00 1.000 1.C00 1.000 1.C00 1.000 1.C00
Marginal Play Conditional Deposit Reservoir Hydrocarbon Prob. Recovery Factors %
Probability Probability Lithology Gas 0il 0il Free Gas
1.C000 1.000 SAND 1.C00 0.C00 100.00 2.00
Geologic Variables F100 F95 F75 F50 F25 FeCS FC
Closure (thousand acres) 1000.0 1025.0 1075.0 1125.0 1175.0 1225.0 1250.0
Thickness (feet) 35.000 50.C00 £5.0C0 75.000 85.000 100.00 110.00
Porosity (percent) 5.C000 5.6000 6.4000 7.0000 7.6000 8.4000 9.0000
Trap Fill (percent) 1C0.C0o 100.C0 100.00 100.00 100.C0 100.00 100.00
Depth (thousand feet) 7 .6000 7.8000 8.0000 8.2000 8.4000 2.6000 8.8000
HC Saturation (percent) 40.000 43.000 47.000 50.000 54.000 &0.000 6£5.000
Number of Prospects 1 1 1 1 1 1 1
Iles Transition Current Low GEOLOGIC VARIABLES and PROBABILITIES OF OCCURRENCE
Mean Std. Dev. "Dry Hole" Risk = 0.0000
---------------- Prob. Depth <= 50000 = 1.0000
Closurell25.C00 63.410
Thickness 74.875 15.679  mememee—e————- RESOURCE —~--=---mmm———
Porosity 7.000 0.879 0Oil NA Gas AD Gas Gas
Trap Fill 100.CCO ¢.000  memmen | mmeeme mmemme mmemme
Depth 8.200 0.263 Cond. Prob. Prospect has 0.0000 1.0000 0.0000 1.0000
HC Saturation 50.725 5.364 Cond. Play Prob. 0.C000 1.0000 0.0000 1.0000
Prospects 1.0C0 0.000 Uncond. Play Prob. 0.C000 1.0000 0.0000 1.0000
Accumulations 1.000 0.000
Variable Function A B D(feet) A E D{feet) A
pe Linear ©.3300000 14.7000C0
(PSI)
T Linear 0.0200000 510.00000
(beg Rankine)
Rs Linear 1.0000000 1.0000000
(Thousand CuFt/BBL)
Bo Line=ar 1.0000000 1.0000000
(no unite)
b4 Linear 0.0000 0.9000000

(no units)

Depth Flcor (fest) = 50000.00

Table 23. Calculation of low estimate of recoverable gas in the Iles
transition zone gas play using current technology.
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Iles Transition Current Low ESTIMATED RESOURCES

Mean Std. Dev. F95 F75 FS0 F25 FO5
OIL
(Billions of BBLs)
Number of Accumulations 0.0 0.0 (6] 0 0 (6] 0
Accumulation Size 0.0 c.0 0.0 0.0 0.0 0.0 .0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Flay Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potentizl 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 0.4%42 0.1591 0.2806 0.3806 0.4704 0.5814 0.7886
Cond. Prospect Potential 0.4942 0.1591 0.280¢4 0.3806 0.4704 (0.5814 0.788¢
Cond. (B) Play Potential 0.4942 0.1591 0.2806 0.3806 0.4704 0.5814 0.788¢%
Cond. (A) Play Potential 0.4942 0.1591 0.2806 0.3806 0.4704 0.5814 0.788¢6
Uncond. Play Potential 0.4942 0.1591 0.2806 0.3806 0.4704 0.5814 0.7886
DISSOLVED GAS
(Trillions of CuFt)
Number of Accumulations 0.0 0.0 o] ] 0 o] (6]
fAccumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potentizl 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 0.4942 0.1591 0.2806 0.3806 0.4704 0.5814 0.7886
Cond. Prospect Potentizl 0.4942 0.1591 0.2806 0.380¢& 0.4704 0.5814 0.788¢
Cond. (B) Play Potentizal 0.4942 0.1591 0.2806 (0.380& 0.4704 0.5814 0.7886
Cond. (A) Play Potential 0.4942 0.1591 0.2806 0.3806 0.4704 0.5814 0.782¢
Uncond. Play Potential 0.4942 0.1591 0.2806 0.3806 0.4704 0.5814 0.7886
YIELD FACTORS
OIL
(Thousand BBL / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Million CuFt / Acre-Ft) 0.0003 0.0001 0.0002 0.0002 ©.0003 ©.0003 0.0004
DISSOLVED GAS
(Million CuFt / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 c.0
Table 23
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FASP:TG 87.2 PC Mar. 19, 1987 10:2¢ ROLLSRCL .DAT Run # 1

TIGHT GAS SANDS

Rollins/Trout Cr. (Ro>1.1) Current Low INPUT SUMMARY
Play Attribute Prcbzbilities Prospect Attribute Prcbabilities
Hydrocarbon Potential Trapping Effective Hydrocarbon
Source Timing Migration Res. Facies echaniem Porosity Accumulation
1.000 1.000 1.000 1.000 1.000 1.000 1.000
Marginal Play Conditional Depocsit Reservoir Hydrocarbon Prob. Recovery Factors %
Probability Probability Lithology Gas 01il 0il Free Gas
1.000 1.000 SAND 1.00C0 0.000 1060.00 2.00
Geologic Variables F100 F95 F75 F50 F25 FO5 FO
Cleosure (thousand acres) 64 .000 112.00 224 .00 320.00 416.00 544 .00 768.00
Thickness (fest) 30.000 32.000 346.000 40.000 44 .000 48.000 50.000
porosity (percent) 5.0000 5.6000 6.4C00 7.0000 7.6000 8.4000 9.C000
Trap Fill (percent) 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Depth (thousand feet) 7.3000 7.4000 7.6000 7.8000 8.0000 8.2000 8.3000
HC Saturation (percent) 30.000 32.000 34.000 40.000 44,000 48.000 50.000
Number of Prospects 1 1 1 1 1 1 1
Rollins/Trout Cr. (Ro>1.1) Current Low - GEDLOGIC VARIABLES and PROBABILITIES OF OCCURRENCE
Mean Std. Dev. "Dry Hole" Risk = 0.0000
---------------- Prob. Depth <= 50000 = 1.0000
Closure 326.800 142363
Thickness 40.000 o7z mmmmeee—e——e RESOURCE ~--====—-—m=——

Porosity 7.000 879 0il NA Gas AD Gas Gas

Trap Fill 100.000

oO0ouUmoOooowm
N
(0]
£

Depth 7.800 Cond. Prob. Prospect has 0.0000 1.0000 0.0000 1.0000
HC Saturation 40.000 .073 Cond. Play Prob. 0.0000 1.0000 0.0000 1.0000
Prospects 1.000 .000 Uncond. Play Prob. 0.0000 1.0000 0.0000 1.0000
Accumulations 1.000 000
Variable Function a. B D(fest) A 8 D(feet) A B
Pe Linear 0.4300000 14.700000
(PST) ’
T Linear 0.0200000 510.00000
(Deg Rankine)
Rs Linear 1.00C0000 1.00000C0
(Thousand CuFt/BBL)
Bo Linear 1.0000000 1.0000000
(no units)
b4 Linear 0.0000 0.9600000

(no units)

Depth Flocor (feet) = 50000.00

Table 24. Calculation of low estimate of recoverable gas in the Rollins or
Trout Creek basin center gas play using current technology.
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Rollins/Trout Cr. (Re>1.1) Currert Low ESTIMATED RESQUECES

Mean Std. Dev. F95 F75 FS50 F25 FOS
OIL
(Billions of BBLSs)
Number of Accumulations 0.0 0.0 8] 0] 0 0 0
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 C.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NCN-ASSOCIATED GAS
(Trillions of CufFt)
Number of Accumulaticns 1.0000 0.0 1 1 1 1 1
Accumulation Size 0.0403 0.0322 0.0234 0.0380 0.0532 0.0746 0.1212
Cond. Prospect Potential 0.0803 0.0322 0.0234 0.0380 0.0532 0.0746 0.1212
Cond. (B) Play Potential 0.0403 0.0322 0.0234 0.0380 0.0532 0.0744% 0.1212
Cond. (A) Play Potential 0.0603 0.0322 0.0234 0.0380 (©0.0532 0.0746 0.1212
Uncond. Play Potential 0.0403 0.0322 0.0234 0.0380 0.0532 0.0746 0.1212
DISSOLVED GAS
(Trillions of CuFt)
Number of Accumulations 0.0 0.0 0 o] 0 0 0
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulaticon Size 0.0603 0.0322 0.0234 0.0380 0.0532 0.0746 0.1212
Cond. Prospect Potential 0.0&03 0.0322 0.0234 0.03%0 0.0532 0.0746 0.1212
Cond. (B) Play Potential 0.0603 0.0322 0.0234 0.0380 0.0532 0.0746 0.1212
Cond. (A) Play Potential 0.0603 0.0322 0.0234 0.0380 0.0532 0.0744% 0.1212
Uncond. Play Potential 0.0£03 0.0322 0.0234 0.0380 0.0532 0.0746 0.1212
YIELD FACTORS
OIL
(Thousand BBL / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSCCIATED GAS
(Million CuFt / Acre-Ft) 0.0002 0.0001 0.0001 O0.0002 0.0002 O0.CO003 0.0003
DISSOLVED GAS
(Million CufFt / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Table 24
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FREP:TG £7.2 PC Mar. 19, 1987 10:34 ROLLSTCL.DAT  Run # 21

Rollins/Trcut Cr. Trans. Current Low INPUT SUMMARY
Play Attribute Prcbabilities Prospect Attritute Prebabilities
Hydrocarbton Potential Trapping Effective Hydrocarbon
Source Timing Migration Res. Facies Mechanism Porosity Accumulaticn
1.0C0 1.0090 1.000 1.0900 1.000 1.000 1.000
Marginal Play Conditionzl Deposit Recervoir Hydrocarben Preb. Recovery Facters %
Probability Probability Lithology Gas il 0il Free Gas®
1.000 1.000 SAND 1.000 0.0090 100.00 3.00
Ceologic Variables F1C0 F95 F75 FEO F25 FOS FO
Closure (thcusand acres) 40.000 45.C00 £0.C00 75.0C0 95.0C0 135.C0 155.C0
Thickness (feet) 30.000 32.000 3&6.060 40.000 44.000 48.000 50.000
Porocsity (percent) 5.00060 5.60C0 5.4CC0. 7.0C00 7.6000 8.4000 F.CC00
Trap Fill (percent) 105.00 100.00 100.00 100.00 100.00 100.00 100.00
Depth (thousand feet) 4.2000 4.4CCO0 4.7000 5.0000 5.3000 5.6000 5.8000
HC Saturation (percent) 30.000 32.000 36.000 40.000 44 .0C0 48.0C0 50.0C0
Number of Prospects 1 1 1 1 1 1 1
Rollins/Trout Cr. Trans. Current Low GEQLQGIC VARIASLES and PROBABILITIES OF OCCURRENCE
M=2an Std. Dev. “"Dry Hole" Risk = 0.000C0
---------------- Preb. Depth <= 50000 = 1.0000
Closure 81.000 27.701 : '
Thickness 40.000. 5.0722  mememem———————— RESDURCE ~--——=-=———————
Porosity 7.000 0.879 0il NA Gas AD Gas Gas
Trap Fill 100.0090 .o.oo mmsms——= mmmsmee mmmm— s e
Depth 5.000 0.385 Cond. Prob. Prospect has 0.0000 1.0000 0.0C00 1.0000
HC Saturation 40.000 5.073 Cond. Play Prcb. 0.0000 1.0000 0.0000 1.0000
Prospects 1.000 0.000 Uncond. Play Prob. 0.0000 1.0000 0.C000 1.0000
Accumulations 1.000 0.000
Variable Functicn A B8 D(feet) A B D(fe=2t) A B
__________________________________ N e e e e —— e e e
Pe Linear 0.3900000 14.700000
(PSI)
T {Linesar 0.0200000 510.00000
(Deg Rankine)
Rs Linear 1.00000002 1.0000000
(Thousand CuFt/BBL)
Bo Linsar 1.00000C0 1.0000000
(no units)
4 Linear 0.00C0 0.94000C0

(no units)

Depth Flocr (feet) = 50000.00

Table 25. Calculation of low estimate of recoverable gas in the Rollins or
Trout Creek transition zone play using current technology.
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Rolling/Trout Cr. Trans. Current Low

Mean 2td. Dev F35 F75 F&0 F2s FO3
CIL
(Billions of RELS=)
Number of Accumulations 0.0 0.0 0 o] o] Q 0
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NGN-~-ASSOCIATED GAS
(Trillions of CuFt)
Number of Accumulations 1.0C00 0.0 1 1 1 1 1
Accumulation Size 0.0143 0.0065 0.0063 0.0097 0.0130 0.0174 0.0246
Cond. Prospect Potential 0.0143 0.00665 C.0063 0.00%7 0.0130 0.0174 0.0266
cond. (B) Play Potential 0.0143 0.00&5 0.0063 0.0097 0.0130 0.0174 0.0266
Cond. (A) Play Potential 0.0143 0.0065 0.0063 0.0097 0.0130 0.0174 0.02¢6
Uncond. Play Potential 0.0143 0.0065 0.C063 0.0097 0.0130 0.0174 0.0266
DISSOLVED GAS
(Trillicns of CuFt)
Number of Accumulations 0.0 0.0 0 0 0 0 0
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Plazy Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 G.0 0.0
GAS
(Trillions of Cuft)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulztion Size 0.0143 0.0065 0.0063 0.0097 0.0120 0.0174 0.02¢6
Cond. Prospect Potential 0.0143 0.0045 0.00463 0.0097 0.0130 0.0174 0.02¢%¢
cond. (B) Play Potential 0.0143 0.0065 0.0063 0.0097 0.0130 0.0174 0.0266
Cond. (A) Play Potential 0.0143 0.0065 0.0063 0.0097 0.0130 0.0174 0.0266
Uncond. Play Potential 0.0143 0.C065 0.0063 0.0097 0.0130 0.0174 0.02¢6
YIELD FACTORS
oIL
(Thousand EBL / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSCCIATED cAS
(Million CuFt / Acre-Ft) 0.0001 0.00090 0.0001 0.0001 0.0001 0.0002 0.0002
DISSOLVED GAS
(Millieon CuFt / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Table 25
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Mezan Std. Dev FSS F75 FZo F2S FO3
QIL
(Billions of BBLe)
Accumulation Size 0.001060 0.001000 0.0002 0.0004 0.0C07 0.0012 0.0C2Z3
Cond Aggregate Pctential 0.00£000 0.005112 0.0014 0.0028 0.0046 0.0075 0.01%54
Uncond Aggregate Potential 0.004000 0.0CE112 0.0014 0.0028 0.004% 0.0075 0.0154
NCN-ASSOCIATED GAS
(Trillions cf CuFt)
Accumulation Size 0.747043 0.741€00 C.1357 0.32032 0.5301 0.926e 2.0707
Cond Aggregate Potential 4.482261 1.102249 2.9217 3.£963 4.3526 5.1254 6.4842
Uncond Aggregate Potential 4.482261 1.102249 2.9217 3.6963 4.3525 5.1254 £.4842
" DISSOLVED Gas
(Trillions cf CuFt)
Accumulation Size 0.00100Q90 0.001000 0.0002 0.0004 0.0007 0.0012 0.0028
Cond Aggregate Potential 0.00&000 0.005112 0.0014 0.0028 0.0046 0.0075 0.0154
Uncond Rggregate Potential 0.024000 C.005112 0.0014 0.0028 0.0046 0.0075% 0.01%4
GAS
(Trilliconz of CuFt)
Accurulaticon Size 0.747043 0.741800 0.1357 0.3032 0.5301 0.9268 2.0707
Cond Aggregate Potential 4.482241 1.10224%9 2.9217 3.6953 4.3526 5.1254 &6.4842
Uncond Aggregate Potential 4.482261 1.102249 2.9217 3.6963 4_3526 5.1254 6.4842
Table 26
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FASP:TG £87.2 PC Mar. 19, 1987 10:14 WFORKRCM.DAT Run # 1

TIGHT GAS SANDS

Williams Fork (Ro > 1.1) Current M. L. INPUT SUMMARY
Play Attribute Probabilities Prospect Attribute Probabilities
Hydrocarbon Potential Trapping Effective Hydrecarbon
Source Timing Migration Res. Facies Mechanism Porosity Accumulation
1.000 1.000 1.000 1.000 1.000 1.000 1.000
Marginal Play Conditional Deposit Reservoir Hydrocarbon Prob. Recovery Factors %
Probability Probability Lithology Gas 0il 0il Free Gas
1.000 1.000 SAND 1.000 0.000 100.00 3.00
Geologic Variables F100 F35 F75 F50 F25 FO5 FO
Closure (thousand acres) 1000.0 1050.0 1125.0 1190.0 1250.0‘ 1325.0 13&60.0
Thickness (feet) 475.00 520.00 520.00 650.00 720.00 800.00 975.00
Porosity (percent) 4.5000 5.2500 &6.0000 6.5000 &6.9000 7.2500 7.5000
Trap Fill (percent) 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Depth (thousand feet) 7.7000 7.9000 8.2000 8.4000 8.6000 8.9000 3.2000
HC Saturation (percent) 40.000 43.000 47.000 50.000 52.000 54.000 55.000
Number of Prospects 1 1 1 1 1 . 1 1
Williams Fork (Ro > 1.1) Current M. L. GEOLOGIC VARIABLES and PROBABILITIES OF OCCURRENCE
Mezn  Std. Dev. "Dry Hole" Risk = 0.0000
---------------- Prob. Depth <= 50000 = 1.0000
Closurell87.750 85.887
Thickness 658.500 95.7%3 e e RESQURCE --=--=~====-—~
Porosity 6.390 0.652 011l NA CGas AD Gas Gas
Trap Fill 100.000 .00  mememeee mmmeme mmmeem —mee e
Depth 8.402 0.314 Cond. Prcb. Prospect has 0.0000 1.0000 0.0000 1.0000
HC Saturation 49.275 3.515 Cond. Play Prob. 0.0000 1.0C00 0.0000  1.0000
Prospects 1.000 0.000 Uncond. Play Prob. 0.0000 1.0000 0.0000 1.0000
Accumulations 1.000 0.000
vVariable Function A B D(feet) a B D(feet) fa 8
Pe Linear 0.4100000 14.700000
(PSI)
T Linear 0.0200000 510.00000
(Deg Rankinez) ’ :
Rs Linear 1.00000C0 1.0000000 ’
(Thousand CuFt/BBL) |
o Linear 1.000C000 1.0000000 i
(no units)
2 Lingar 0.0000 0.9700000

(no units)

Depth Floor (feet) = 50000.00

Table'27. Calculation of most likely estimate of recoverable gas in the
Williams Fork basin center gas play using current technology.
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Williams Fork (Ro > 1.1) Current M. L. ESTIMATED RESOURCES

M=2an Std. Dev F95 F75 F50 F25 FOS
oIL
(Billions of BBLS)
Number of Accumulaticns 0.0 0.0 o] 0 0 0 o]
Accumulation Size 0.0 0.0 0.0 0.0 0.0 .0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASS0OCIATED GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 6.0227 1.4270 3.9900 5.0038 5.8405 6.8€10 8.4078
Cond. Prospect Potential &.0227 1.4270 3.9900 5.0058 5.8805 6.8410 8.6078
Cond. (B) Play Potential 6.0227 1.4270 3.9900 5.0058 5.8605 6.8610 8.6078
Cond. (A) Play Potential 6.0227 1.4270 3.9900 5.0058 5.8405 6.8410 8.6078
Uncond. Play Potential &.0227 1.4270 3.9900 5.00%8 5.8605 6.8610 8.4078
DISSOLVED GAS
(Trillions of CuFt)
Number of Accumulations 0.0 0.0 ) 0 0 o 0
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 . 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GAS
(Trillions of CufFt)
Number of Accumulations 1.00090 0.0 1 1 1 1 1
Accumulation Size 6.0227 1.4270 3.9900 5.0058 5.8405 6.8610 8.46078
Cond. Prospect Potential 6.0227 1.4270 3.9900 5.00358 5.8605 6.8610 8.6078
Cond. (B) Play Potential 6.0227 1.4270 3.9900 5.0058 5.8605 6.8610 8.6078
Cond. (A) Play Potential 6.0227 1.4270 3.9900 5.0058 5.8605 6.88610 8.6078
Uncond. Play Potential 6.0227 1.4270 3.9900 5.0058 5.8405 6&.8610 8.6078
YIELD FACTORS
OIL
(Thousand BBL / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Million CuFt / Acre-Ft) 0.0003 0.0000 0.0002 0.0002 0.0003 0.0003 0.0003
DISSOLVED GAS
(Million CuFt / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Table 27
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FASP:TG 87.2 FC Mar. 19, 19&7 10:20 WFORKTCM.DAT Run #§ 1

TIGHT GAS SANDS

Williams Fork Transition Current M.L. INPUT SUMMARY
Play Attribute Probabilities Prospect Attribute Probabilities
Hydrocarbon Potential Trapping Effective Hydrocarbon
Source Timing Migratioen Res. Facies Mechanism Porosity Accumulation
1.000 1.000 1.000 1.000 1.000 1.000 1.000
Marginal Play Conditional Deposit Reservoir Hydrocarbon Preb. Recovery Factors %
Probability Proktability Lithology Gas Cil Cil Free Gas
1.000 1.000 SAND 1.000 0.000 100.00 3.00
Geologic Varizbles F100 F95 F75 FS0 Fz25 FO5 FO
Closure (thousand acres) 1664.0 1792.0 18€8.0 1952.0 2016.0 °~ 2112.0 2240.0
Thickness (feet) 135.00 185.00 235.00 275.00 325.00 405.00 470.00
Porosity (percent) 5.0000 5.7500 6.5000 7.0000 7.4000 7.7500 8.0000
Trap Fill (percent) 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Depth (thousand feet) 5.4000 5.5000 5.7000 5.9000 6.1000 6.3000 6.4000
HC Saturation (percent) 40.000 43.000 47 .000 50.000 53.000 57.000 £0.000
Number of Prospects 1 1 1 Tl 1 1 1
Williams Fork Transition Current M.L. GEOLOGIC VARIAELES and PROSABILITIES OF CCCURRENCE
Mzan Std. Dev. "Dry Hole" Risk = 0.0000
~~~~~~~~~~~~~~~~ Prob. Depth <= 50000 = 1.0000
Closurel952.000 105.648
Thickness 283.625° 69.930  mmmmem——e—o—— RESQURCE —--~—-——=-=———
Porosity 6.890 0.652 0il NA Gas AD Gas Cas
Trap Fill 100.000 0.000 —————— —————— —mmm——— mmm——-
Depth 5.900 0.254 Cond. Prob. Prospect has 0.0000 1.0000 0.0000 1.0000
HC Saturation 50.000 4.397 Cond. Play Prob. 0.0000 1.0000 0.0000 1.0000
Prospects 1.000 0.000 Uncond. Play Prob. 0.0000 1.0000 0.0000 1.0000
Accumulations 1.000 0.000
Variable Function A B C(feet) a B D(fe=t) a B
Pe Linear 0.3900000 14.700000
(PSI)
T Linear 0.0200000 510.00000
(Deg Rankine)
Rs Linear 1.0000000 1.0000000
(Thousand CuFt/BBL)
BRo Linear 1.0000000 1.0000000
(no units)
2 Linear 0.0000 0.9100000
(no units)
Depth Floor (feet) = 50000.00

Table 28. Calculation of most likely estimate of recoverable gas in the
Williams Fork transition zone gas play using current technology.
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Williams Fork Transiticn Current M.L. ESTIMATED RESOURCES

Mean Std. Dev F95 F75 FS0 F25 FOS
OIL
(Billions of BBLS)
Number of Accumulations 0.0 0.0 o] 6] [¢] o} (o)
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Flay Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Trillions of CufFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 3.5965 1.1305 2.0707 2.7894 3.4310 4.2203 5.6849
Cond. Prospect Potential 3.5965 1.1305 2.0707 2.7894 3.4310 4.2203 5.6849
Cond. (B) Play Potential 3.5965 1.1305 2.0707 2.7894 3.4310 4.2203 5.6849
Cond. (A) Play Potential 3.5%965 1.1305 2.0707 2.7834 3.4310 4.2203 5.64849
Uncond. Play Potential 3.5965 1.1305 2.0707 2.7894 3.4310 4.2203 5.6849
DISSOLVED GAS
(Trillions of CuFt)
Number of Accumulations 0.0 0.0 o) 0 0 [¢] (o}
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potentizal 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 3.5965 1.1305 2.0707 2.7894 3.4310 4.2203 5.6849
Cond. Prospect Potential 3.5965 1.1305 2.0707 2.7894 3.4310 4.2203 5.6849
Cond. (B8) Play Potential 3.5965 1.1305 2.0707 2.7894 3.4310 4.2203 5.6849
Cond. (A) Play Potential 3.5965 1.1305 2.0707 2.7894 3.4310 4.2203 5.6849
Uncond. Play Potential 3.5965 1.1305 2.0707 2.7894 3I.4310 4.2203 5.£849
YIELD FACTORS
OoIL
(Thoucsand BBL / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NCN-ASSOCIATED GAS
(Million CuFt / Acre-fFt) 0.0002 0.0000 0.0002 0.0002 0.0002 0.0002 0.0003
DISSOLVED GAS
(Million CuFt / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Table 28
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FASP:TG 87.2 PC Mar. 19, 1987 10:00 ILESRCM.DAT Run # 1
TIGHT GAS SANDS
Iles (Ro > 1.1) Current Most Likely INPUT SUMMARY
Play Attribute Prcbabilities Prospect Attribute Prcbabilities
Hydrocarbon potential Trapping Effective Hydrocarbon
Source Timing Migration Res. Facies Mechanism Porosity Accumulaticn
1.000 1.000 1.000 1.000 1.000 1.000 1.00C
Marginal Play Conditional Deposit Reservoir Hydrocarbon Prob. Recovery Factors %
Prcbability Probability Lithology Gas 0il 0il Free Gas
1.000 1.000 SAND 1.000 0.000 100.00 3.00
Geologic Variables F100 Fo5 F75 F50 F25 FO5 FO
Closure (thousand acres) 1400.0 1450.0 1550.0 1625.0 1700.0 1800.0 1850.0
Thickness (feet) 100.00 110.00 130.00 150.00 175.0C 215.00 235.00
Porosity (percent) 4.5000 5.2000 &.0000 ¢ .5000 6.%000 7.3000 7.5000
Trap Fill (percent) 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Depth (thousand feet) 8.6000 8.8000 9.1C00 9.3000 9.5000 9.8000 10.000
HC Saturaticn (percent) 40.000 43.000 47.000 50.000 52.000 54 .000 55.000
Number of Prospects 1 1 1 1 1 1 1

Iles (Ro > 1.1) Current Most Likely GEOLOGIC VARIABLES

and PROBABILITIES

OF OCCURRENCE

Mean sStd. Dev "Dry Hole" Risk = 0.0000
———————————————— Prob. Depth <= 50000 = 1.0000
Closurels25.000 107.432
Thickness 155.125 32.s8¢ mmmee—e—
Porosity 6.390 0.670 0il
Trap Fill 100.000 .o.co.  m—=ee-
Depth $.300 0.308 Cond. Prob. Prospect has 0.0000
HC Saturation 49.275 3.515 Cond. Play Prob. 0.0000
Prospects 1.000 0.000 Uncond. Play Prob. 0.0000
Accumulations 1.000 0.000
Variable Function A B D(feet) A
Pe Linear 0.450000C 14.700000
(PSI)
T Linear 0.0200000 510.00000
(Deg Rankine)
Rs Linear 1.0000000 1.0000000
{(Thousand CuFt/BBL)
Bo Linear 1.0000000 1.0000000
(no unite)
Z Linear 0.0000 1.0500000
(no units)
Degcth Floor (fest) = 50000.00

Table 29.
basin center gas play using current technology.
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————— RESOQOURCE ———=——=———mwee
NA Gas AD Gas Gas
1.0000 0.0000 1.0000
1.0000 0.0000 1.0000
1.0000 0.0000 1.0000

=4 D(feet) [A) B

Calculation of most likely estimate of recoverable gas in the Iles



Iles (Ro > 1.1) Current Most Likely ESTIMATED RESDURCES »

Mesan Std. Dev FS5 F75 FS0 F25 FOS
OIL
(Billions of BBLs)
Number of Accumulations 0.0 0.0 0 0 6] o o}
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 2.1212 0.59E8 1.2945 1.6936 2.0414 2.4606 3.2192
Cond. Prospect Potential 2.1212 0.5988 1.2945 1.6936 2.0414 2.4606 3.2192
Cond. (B) Play Potential 2.1212 0.5988 1.2945 1.693¢ 2.0414 2.4606 3.2192
Cond. (A) Play Potential 2.1212 0.5988 1.2945 1.6936 2.0414 2.4606 3.2192
Uncond. Play Potential 2.1212 0.53988 1.2945 1.6936 2.0414 2.4506 3.2192
DISSOLVED GAS
(Trillions of CuFt)
Number of Accumulations 0.0 0.0 0 0 0 0 0
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 c.0
Cond. Prospsct Potential 0.0 0.0 0.0 0.0 0.0° 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cend. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 2.1212 0.5988 1.2945 1.6936 2.0414 2.4606 3.2192
Cond. Prospect Potential 2.1212 0.5988 1.2945 1.693¢6 2.0414 22,4606 3.2192
Cond. (B) Play Potential 2.1212 0.5988 1.2945 1.493¢ 2.0414 2.4606 3.2192
Cond. (A) Play Potential 2.1212 0.5988 1.2945 1.4693¢ 2.0414 2.4606 3.2192
Uncond. Play Potential 2.1212 0.5988 1.2945 1.6936 2.0414 2.4606° 3.2192
YIELD FACTORS
OIL
(Thousand BBL / Acre-~Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Million CuFt / Acre-Ft) 0.0003 0.0000 0.0002 0.0002 0.0003 0.0003 0.0004
DISSOLVED GAS
(Million CuFt / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Table 29
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Mar.

FASP:TG 87.2 PC 19,

1987

ILESTCM.DAT Run # 1

Hydrccarbon Potential Trapping Effective Hydrocarbon
Source Timing Migration Res. Facies Mechanism Porosity Accumulation
1.000 1.000 1.000 1.000 1.000 1.000 1.000

Marginal Play Conditional Depocsit - Reservoir Hydrocarbon Prob. Recovery Factors %

Probability Probability Lithology Gas 011l 0il Free Gas

1.000 1.000 SAND 1.0C0 0.00C0 100.00 &.00
Geologic Variables F100 F95% F75 F50 F25 FO5 FO
Closure (thousand acres) 1000.0 1025.0 1075.0 1125.0 1175.0 1225.0 1250.0
Thickness (feet) 35.000 50.000 €5.000 75.000 85.0C0 100.00 110.00
Porosity (percent) ©5.0000 5.6000 6.4000 7.0000 7.6000 8.4000 $.0000
Trap Fill (percent) 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Depth (thousand feet) 7.6000 7 .8000 €.0000 8.2000 &.4000 £.6000 8.8000
HC Saturation (percent) 40.000 43.000 47 .000 50.000 54.000 60.000 £5.000
Number of Prospects 1 1 1 1 1 1 1
Iles Transition Current Mozt Likely GEQLOGIC VARIABLES and PROBABILITIES OF OCCURRENCE
Mean Std. Dev. "Dry Hecle" Risk = 0.0000
———————————————— Prob. Depth <= 50000 = 1.0000
Closurell25.000 6€3.410
Thickness 74.875 15.¢79  memmeeeeee e RESQURCE —=======n==--
Porosity 7.000 C.879 0il NA Gas AD Gas Gas
Trap Fill 100.000 .00  ===a=s essea—e | msesme see—ee
Depth 2.200 C.263 Cond. Prob. Prospect has 0.0000 1.0000 0.0000 1.0000
HC Saturation 50.725 5.36% Cond. Play Prob. 0.0000 1.0000 0.0000 1.0000
Prospects 1.000 0.000 Uncond. Play Prob. 0.0000 1.0000 0.0000 1.0000
Accumulations 1.000 0.000
vVariable Function A B D(feest A B D(feest) A 3]
Pe Linear 0 .32900000 14.7C0000
(PsI)
T Linear 0.0200000 510.00000
(Deg Rankine) )
Rs Linear 1.0000000 1.0000000
(Thousand CuFt/BBL)
Bo Linear 1.0000000 1.0000000
(no units)
4 Linesar 0.0000 ©.9000000
(no units)
Depth Floor (feest) = 50000.00
Table 30. Calculation of most likely estimate of recoverable gas in the Iles

transition zone gas play using current technology.
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Iles Trancition Current Most Likely ESTIMATED RESQURCES

oIL
(Billions of BBL<)

Number of Accumulations c.0 C.0 o] ] Qo 6] 8]
Accumulztion Sirze 0.0 ¢.0 0.0 0.0 G.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potentizl 0.0 ©.0 0.0 0.0 0.0 0.0 ©.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 C.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 1.4826 0.4774 0.8418 1.1418 1.4112 1.7442 2.3459
Cond. Prospect Potential 1.4826 0.4774 0.8412 1.1418 1.4112 1.7442 2.3459
Cond. (B) Play Potential 1.4826 0.4774 0.8418 1.1418 1.4112 1.7442 2.3&59
Cond. (A) Play Potential 1.4826 0.4774 0.8418 1.1418 1.4112 1.7442 2.3459
Uncond. Play Potential 1.4826 0.4774 0.8418 1.1418 1.4112 1.7442 2.3659
DISSOLVED GAS
(Trillions of CuFt)
Number of Accumulations 0.0 0.0 0 ] 0 0] o]
Accumulation Size 0.0 0.0 C.0 0.0 0.0 0.0 0.0
Cond. Prospect Potentizl 0.0 0.0 0.0 0.0 0.0 0.0 c.0
Cond. (B) Play Potential C.0 0.0 0.0 ©.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 c.0 c.0 0.0 0.0 0.0 0.0
Uncond Play Potentizal 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 c.0 1 1 1 1 1
Accumulation Size 1.482¢6 0.4774 0.8418 1.1418 1.4112 1.7442 2,359
Cond. Prospect Potential 1.482¢& 0.4774 0.8412 1.1418 1.4112 1.7442 2.3459
Cond. (B) Play Potential 1.4826 0.4774 0.8418 1.1418 1.4112 1.7442 2.3659
Cond. (A) Play Potential 1.4826 0.4774 0.8418 1.1412 1.411l2 1.7442 2_.3£59
Uncond. Play Potential 1.4826 0.4774 0.8418 1.1418 1.4112 1.7442 2.3&5%9
YIELD FACTORS
oIL
(Thousand BBL / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 .0 C.0
NON~ASSOCIATED GAS
(Million CuFt / Acre-Ft) 0.0003 0.0001 0.0002 0.0002 0.0003 ¢.0003 0.0004
DISSOLVED GAS
(Million CuFt / Acre-fFt) 0.0 0.0 0.0 c.C c.0 c.C c.0
Table 30
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FASP:TG 87.2 FC Mar.19, 1987 10:27 ROLLSRCM.DAT Run # 1

TIGHT GAS SANDS

RollinsTrout Cr. (Ro>1.1) Current M.L. INPUT SUMMARY
Play Attribute Probabilities Prospect Attribute Prcbabilities
Hydrecarbon Potential Trapping Effective Hydrocarbon
Source Timing Migration Res. Facies Mechanism Porosity Afccumulation
1.000 1.000 1.000 1.000 1.000 1.000 1.000
Marginal Play Conditional Deposit Reservoir Hydrocarbon Prob. Recovery Factors %
Probability Probability Lithology Gas 0il 0il Free Gas
1.000 1.000 SAND 1.000 0.000 100.00 5.00
Geologic Variables F100 F95 F75 F50 F25 FO5 FO
Closure (thousand acres) &4.000 112.00 224.00 320.00 416.00 544 .00 768.00
Thickness (feet) 30.000 32.000 36.000 40.000 44 .000 48.000 50.000
Porosity (percent) 5.0000 5.6000 6.4000 7.0000 7.€000 8.4000 9.0000
Trap Fill (percent) 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Depth (thousand feet) 7.3000 7.4000 7.£000 7.8000 8.0000 8.2000 8.3000
HC Saturation (percent) 30.000 32.000 346.000 40.000 44 .000 48.000 50.000
Number of Prospects 1 1 1 1 1 1 1
RollinsTrout Cr. (Ro>1.1) Current M.L. GEOLOGIC VARIABLES and PROBABILITIES OF OCCURRENCE
Mean Std. Dewv. "Dry Hole" Risk = 0.00C0
———————————————— Prob. Depth <=z 50000 = 1.0000
Closure 326.800 142.363 .
Thickness 40.000 5.0?23  eeeeeeeec—————- RESOURCE ——==——===m===
Porosity 7.000 0.879 . 0il NA Gas AD Gas Gas
Trap Fill 100.000 .00  mmemmee mmmmem mmmees mmmeee
Depth 7.800 0.254 Cond. Prob. Prospect has 0.CC0O 1.0000 0.0000 1.0000
HC Saturation 40.000 5.073 Cond. Play Prob. 0.0000 1.0000 0.0000 1.0000
Prospects 1.000 0.CC0 Uncond. Flay Prob. 0.0000 1.0000 0.0000 1.0000
Accumulatiens 1.000 0.000
Variable Function A B D(feet) A B D(feest) A B
Pe - Linear 0.4300000 14.700000
(PSI)
T Linear 0.0200000 510.00000
(Deg Rankine)
Rs Linear 1.0000000 1.0000000
(Thousand CuFt/BBL)
Bo Linear 1.0000000 1.0000000
(ro units)
Z Linear 0.0000 0.9600000

(no units)

Depth Flocr (feet) = 50000.00

Table 31. Calculation of most likely estimate of recoverable gas in the
Rollins or Trout Creek basin center gas play using current technology.
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RollinsTrout Cr. (Ro>»1.1) Current M.L. ESTIMATED PESCURCES

OIL
(Billions of EBBLs)

Number of Accumulations 0.0 0.0 0 0 o} 0 (0]
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ccond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potentizl 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Trillions of CufFt)
Number of Accumulaticns 1.0000 0.0 1 1 1 1 1
Accumulation Size 0.1508 0.0804 0.0584 0.0950 0.1331 0.1865 0.3031
Cond. Prospect Potential 0.1508 0.0804 0.0584 0.0950 0.1331 0.1865 0.3031
Cond. (8) Play Potential 0.1508 0.0804 0.0584 0.09350 0.1331 0.1865 0.3031
Cond. (A) Play Potential 0.1508 0.0804 0.0584 0.0950 0.1331 0.18%5 0.3031
Uncond. Play Pctentizl 0.1508 0.0804 0.0584 0.0950 0.1331 0.1865 0.3031
DISSOLVED GAS
(Trillions cf CuFt)
Number of Accumulzations 0.0 0.0 s} 0 0 (o] (o]
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Preospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cend. (B8) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potentizl 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CAS
(Trillions of CufFt)
Number of Accumulzations 1.0000 0.0 1 1 1 1 1
Accumulation Size 0.1508 0.0804 0.0584 0.0950 0.1331 0.1885 0.3031
Cond. Prospect Potential 0.1508 0.0804 0.0584 0.0930 0.1331 0.1865 0.3031
Cond. (B) Play Potential 0.1508 0.C804 0.0584 0.0950 0.1331 0.1865 0.3031
Cond. (A) Play Potential 0.1508 0.0804 0.0584 0.0950 0.1331 0.185865 0.3031
Uncond. Play Potential 0.1508 0.0804 0.0584 0.0950 0.1331 0.1865 0.3031
YIELD FACTORS
o1l
(Thousand BEL / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Million CuFt / Acre-Ft) 0.0002 0.0001 0.0001 0.0002 0.0002 0.0003 0.0003
DISSOLVED GAS
(Million CuFt / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0
Table 31
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FASP:TG 87.2 FC Mar. 19, 1387 10:24 ROLLETCM.DAT Run # 1

TIGHT GAS SANDS

Rollins/Trout Cr. Trans. Current M.L. h INPUT SUMMARY
Play Attribute Prcbabilities Prospect Attribute Probabilities
Hydrccarbon Potential Trapping Effective Hydrocarbon
Source Timing Migraticn Res. Facies Mechanism Porosity Accumulation
1.000 1.000 1.000 1.000 1.000 1.000 1.000
Marginal Play Conditional Deposit Reservoir Hydrocarbon Prc¢b. Recovery Factors %
Probability Probability Litholegy Gas 0il 0Oil Free Gas
1.000 1.000 SAND 1.000 0.000 1006.00 10.00
Geologic Variables F100 F35 F75 F50 F25 FOS FO
Closure (thousand acras) 40.000 45.000 &0.000 75.000 G95.C00 135.00 155.00
Thickness (feet) 30.000 32.000 36.000 40.000 44 .000 48.0C0 50.000
Porosity (percent) 5.0000 5$.&6000 6.4C00 7.0000 7.6000 8.4000 9.0000
Trap Fill (percent) 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Depth (thousand feet) 4.2000 4.4000 4.7000 5.0000 5.3000 5.6000 5.8000
HC Saturation (percent) 30.000 32.000 36.000 40.000 44.000 48.000 50.000
Number of Prospects 1 1 1 1 1 1 1
Rollins/Trout Cr. Trans. Current M.L GEOLOGIC VARIABLES and PROBABILITIES OF OCCURRENCE
Mean Std. Dev. "Dry Hole" Risk = 0.0000
———————————————— Prob. Depth <= 50000 = 1.0000
Closure 81.000 27.701
Thickness 40.000 5.3 =me-mememocc———a- RESOURCE -----=-—==--—
Porosity 7.000 0.879 0il NA Gas AD Gas Gas
Trap Fill 100.000 ..o  ===-== s----s —o---— —ee——e
Depth 5.000 0.385 Cond. Prob. Prospect has 0.0000 1.0000 0.0000 1.0000
HC Saturation 40.000 5.073 Cond. Play Prob. 0.0000 1.0000 0.0000 1.0000
Prospects 1.000 0.C00 Uncond. Play Prob. 0.0000 1.0000 0.0000 1.0000
Accumulations 1.000 0.000 )
Variable Function A B D(fe=st) A B D(fest) A 8
Pe Linesar 0.3200000 14.700000
(PSI)
T Linear 0.02000C0 510.00000
(Deg Rankinz)
Rs Lin=2ar 1.0000000 1.00C0000
(Thousand CuFt/BBL)
Bo Linear 1.0000000 1.0000000
(no units)
Z Lin=ar 0.00C0 0.9600000

(no units)

Depth Floor (feet) = S0000.00

Table 32. Calculation of the most likely estimate of recoverable gas in the
Rollins or Trout Creek transition zone gas play using current technology.
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Rollins/Trout Cr. Trancs. Currsnt M. L. ESTIMATED RESOURCES

Mean Std. Dev F$5 F78 F50 Fz5 FOS5
oIL
(Billions of BELS)
Number cf Accumulations 0.0 0.0 o] 0 o] o] o]
Accumulaticn Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Trillions of CuFt)
Number of Accumulations 1.0090 0.0 1 1 1 1 1
Accumulation Size 0.0476 0.0218 0.0211 0.0322 0.0433 0.0581 0.0887
Cond. Prospect Potential 0.0476 0.0218 0.0211 0.0322 0.0433 0.0581 0.0887
Cond. (B) Play Potential 0.0476 0.0218 0.0211 0.0322 0.0433 0.0581 0.0887
Cond. (A) Play Potential 0.0476 0.0z18 0.0211 0.0322 0.0433 0.05€1 0.0887
Uncond. Play Potential 0.0476 0.0218 0.0211 0.0322 0.0433 0.0581 0.0887 .
DISSOLVED GAS
(Trillions of CuFt)
Number of Accumulations 0.0 0.0 0 o} o] o] o]
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Plzy Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
. Uncond Play Potentizl 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GAS
(Trillions of CuFt)
Number of Accumulations 1.0C00 0.0 1 1 1 1 1
Accumulation Size 0.0476 0.0218 0.0211 0.0322 0.0433 0.0&8 0.0887
Cond. Prospect Potential 0.0476 0.0218 0.0211 ©0.0322 0.0433 0.05%81 0.0887
Cond. (B) Play Potential 0.0476 0.0218 0.0211 0.0322 0.0433 0.0581 0.0887
Cond. (A) Play Potential 0.0476 0.0218 0.0211 ©0.0322 0.0433 0.0581 0.0887
Uncond. Play Potential 0.0476 0.0218 0.0211 0.0322 0.0433 0.0581 0.0887
YIELD FACTORS
oIL
(Thousand BBL / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Million CuFt / Acre-Ft) 0.0001 0.0000 0.0001 0.0001 ©0.0001 0.0002 0.0002
DISSOLVED GAS
(Million Cuft / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Table 32
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TIGHT GAS SANDS - Zurrepnt Mozt Litely ESTIMATED RESOURCES Tt PLACE

Mezan Std. Dev FS$5 F75 FS0 F25 FCS
OIL
(Billions of EELs)
Accumulation Size 0.001000 0.001000 0.0002 0.0004 0.0007 0.0012 0.0028
Cond Aggregate Potential 0.00€000 0.005112 0.0014 0.0028 0.0046 0.0075 0.0154
Uncond ARggregate Potential 0.0080C0 0.005112 0.00C14 0.09%28 0.€046 0.0D75 0.0154

NON-ASSOCIATED GAS
(Trillions of CuFt)

.229191 0.4042 0.5049 1.5844 2.7743 6.2114

Accumulaticn Size 2.236E8%4 2
Cond Aggregate Potential 13.42136 3.296134 8.7537 11.071 13.034 15.345 19.407
Uncond Aggregate Potential 13.42136 3.296134 8.7537 11.071 13.034 - 15.345 19.407
DISSOLVED GAS

(Trillions of CuFt)
Accumulation Si:ze 0.001000 0.0C10C0 0.0002 0.0004 0.0007 0.0012 0.0028
Cond Aggregate Pctential 0.0050C0 0.005112 0.0014 0.0028 0.0044% 0.C075 0.01%4
Uncond Aggregate Potential 0.00&000 0.005112 0.0014 0.0028 0.0046‘ 0.0075 0.0154

GAS

(Trillions of Cufrt)
Accumulation Size 2.23468%4 2.2291%1 0.4042 '0.9049 1.5844 2.7743 &6£.2114
Cond Aggregate Potential 13.42136 3.296134 8.7537 11.071 13.034 15.345 19.407
Uncond Aggregate Potentizal 13.42136 3.29613%4 ~ 8.7537 11.071 13.034 15.345 19.407

Table 33
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FASP:TG 87.2 PC Mar. 19, 1987 10:15 WFORKRCH.DAT Run # 1

Williams Fork (Ro > 1.1) Current High INPUT SUMMARY
Play Attribute Probabilities Prospect Attribute Probabilities
Hydrocarbon Potentizl Trapping Effective Hydrocarbon
Source Timing Migration Res. Facies Mechanism Porosity Accumulation
1.000 1.000 1.000 1.000 1.000 1.000 1.000
Marginal Play Conditional Deposit Reservoir Hydrocarben Prob. Recovery Factors %
Probability Probability Litholegy Gas 0il 0il Free Gas
1.000 1.000 SAND 1.000 0.000 100.00 10.00
Geologic Variables F100 F95 F75 F50 F25 FO5 FO
Closure (thousand acres) 1000.0 1050.0 1125.0 1190.0 1250.0 1325.0 1360.0
Thickness (feet) 475.00 520.00 590.00 650.00 720.00 800.00 $75.00
Porosity (percent) 4.5000 5.2500 6.0C00 6.5000 &.9000 7.2500 7.5000
Trap Fill (percent) 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Depth (thousand feet) 7.7000 7.9000 8.2000 8.4000 8.6000 8.9000 9.2000
HC Saturation (parcent) 40.000 43.000 47.000 50.000 52.000 54 .000 55.000
Number of Prospects 1 S | 1 1 1 1 1
Williams Fork (Ro > 1.1) Current High GEOLOGIC VARIARLES and PROBABILITIES OF OCCURRENCE
Mesan Std. Dev. "Dry Hols" Risk = 0.0000
———————————————— Prob. Depth <= S0000 = 1.0000
Closurell87.750 85.887 . ’
Thickness &58.500 95.753 T e RESOURCE -——=-—-—m—emmm
Porosity 6.3%0 0.652 0i1l NA Gas AD Gas Gas
Trap Fill 100.000 c.ooo.  mmmees | mmmeeme smmmee mmmeee
Depth 8.402 0.314 Cond. Prob. Prospect has 0.0000 1.0000 0.0000 1.0000
HC Saturation 49.275 3.515 Cond. Play Prob. 0.0000 1.0000 0.0000 1.0000
Prospects 1.000 0.000 Uncond. Play Prob. ° 0.0000 1.0000 0.0000 1.0000
Accumulations 1.000 0.000
Varizable Function A B D(feet) A . B a7 D(feet) A B
Pe Linear 0.4100000 14.700000
(PSI) =
T Linear 0.0200000 510.00000 -
(Deg Rankine) . -
Rs Linear 1.0000000 1.0000000
(Thousand CuFt/eBL)
Bo Linear 1.0000000 1.0000000
(no units)
z Linear 0.0000 ©0.9700000
(no units)
Depth Floor (feet) = 50000.00

Table 34, Calculation of high estimate of recoverable gas in the Williams
Fork basin center gas play using current technology.
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Williams Fork (Ro > 1.1) Current High ESTIMATED RESQURCES

OIL
(Billions of BBLs)

m o am e e e r - -~ - - —

Number of Accumulations 0.0 0.0 0 0 o] o] 0
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 20.076 4.7565 13.300 16.686 19.535 22.870 28.693
Cond. Prospect Potential 20.076 4.7545 13.300 16.€86 19.535 22.870 28.£93
Cond. (B) Play Potential 20.076 4.7565 13.300 16.686 19.535 22.870 28.693
Cond. (A) Play Potential 20.076 4.7565 13.300 16.686 19.535 22.870 28.693
Uncond. Play Potential 20.076 4.7565 13.300 16.686 19.535 22.870 28.693
DISSOLVED GAS
(Trillions of CufFt)
Number of Accumulations 0.0 0.0 0 0 0 0 0
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play FPotentizal 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 20.076 4.7565 13.300 16.68& 19.535 22.870 28.693
Cond. Prospect Potential 20.076 4.7565 13.300 16.6886 19.535 22.870 28.693
Cond. (B) Play Potential 20.078 4.7565 13.300 16.686 19.535 22.870 28.693
Cond. (A) Play Potential 20.07¢ 4.7565 13.300 146.4886 19.535 22.870 28.693
Uncond. Play Potential 20.076 4.7565 13.300 16.¢86 19.535 22.870 28.893
YIELD FACTCRS
OIL . )
(Thousand B8L / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Million CuFt / Acre-Ft) . 0.0003 0.0000 0.0002 0.0002 0.0003 0.0003 0.0003
DISSOLVED GAS
(Million CuFt / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Table 34

109



FASP:TG 87.2 FC Mar. 19, 1587 10:21 WFORKTCH.DAT Run # 1

Williams Fork Transition Current Eigh INPUT SUMMARY
Play Attribute Probabilities Prospect Attribute Probabilities
Hydrocarbon Potentizl Trapping Effective Hydrocarbon
Source Timing Migration Res. Facies Mechanism Porosity Accumulation
1.000 1.060 1.000 1.000 1.000 1.000 1.000
Marginal Play Conditional Deposit Reservoir Hydrocarbon Prob. Recovery Factors %
Probability ) Probability Litholcgy Gas 0il 0il Free Gas
1.000 1.000 SAND 1.000 0.000 100.00 10.00
Geologic Variables F100 Fe5 F75 F50 F25 FO5 FO
Closure (thousand acres) 1¢664.0 1792.0 1888.0 1952.0 2016.0 2112.0 2240.0C
Thickness (feet) 135.00 185.00 235.00 275.00 325.00 405.00 470.00
Porosity (percent) 5.0000 5.7500 6.5000 7.0000 7.4000 7.7500 8.0000
Trap Fill (percent) 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Depth (thousand feet) 5.4000 5.5000 5.7000 5.9000 6.1000 &6.3000 &6.4000
HC Saturation (percent) 40.000 43.000 47 .000 50.000 53.000 57.000 £0.000
Number of Prospects 1 1 1 1 1 1 1
Williams Fork Transition Current High GEOLOGIC VARIABLES and PROBABILITIES OF OCCURRENCE
Mean Std. Dev. "Dry Hole" Risk = 0.0000
———————————————— FPrcb. Depth <= 50000 = 1.0000
Closurel®52.000 105.648
Thicknsss 283.625 69.930 mememmmmemeoeaee RESOURCE -——=~=-=~==—-==
Porosity 6.8%0 0.652 0il NA Gas AD Gas Gas
Trap Fill 100.000 co.oco0  mmemee | ———=ee memeee s
Depth 5.900 0.254 Cond. Prob. Prospect has 0.0000 1.0000 0.0000 1.0000
HC Saturation 50.000 4.397 Cond. Play Prob. 0.0000 1.0000 0.0000 1.0000
Prospects 1.000 0.000 Uncond. Play Prob. 0.0600 1.0000 0.0000 1.0000
Accumulations 1.000 0.000
vVariable Function A =] D(feet) A 2] D(feet) A 8
pe Linear 0.3%00000 14.700000
(PSI)
T Linear 0.0200000 510.00000
(Deg Rankine)
Rs Linear 1.0000000 1.0000000
(Thousand CuFt/88L)
Bo Linear 1.0000000 1.0000000
(no units)
z Linsar 0.0000 0.9100000
(no units)
Depth Floor (feet) = 50000.00

Table 35. Calculation of high estimate of recoverable gas in the Williams
Fork transition zone gas play using current technology.
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Williamg Fork Transition Current High ESTIMATED RESOURCES

Msan S5td. Dev F95 F75 FESO F25 FOS5
oIL
(Billions of BBLs)
Number of Accumulations 0.0 0.0 0 0 (o) ) )
ARccumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 . 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 11.988 3.7684 £.9025 9.2978 11.437 14.068 18.950
Cond. Prospect Potential 11.%8€8 3.7684 6.9025 9.2978 11.437 14.068 18.950
Cond. (B) Play Potential 11.98e8 3.7684 6.9025 9.2978 11.437 14.068 18.950
Cond. (A) Play Potential 11.988 -3.7&84 £.9025 9.2978 11.437 14.048 18.950
Uncond. Play Potential 11.9€8 3.7€84 6.9025 9.2978 11.437 14.068 18.950
DISSOLVED GAS
(Trillions of CuFt)
Number of Accumulations 0.0 0.0 0 (s} 0 o] [s}
Accumulation Size 0.0 0.0 0.0 0.0 0.0 6.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 11.988 3.7684 6.9025 9.2978 11.437 14.048 18.95%0
Cond. Prospect Potential 11.988 3.7684 6.9025 9.2978 11.437 14.068 18.950
Cond. (8) Play Potential 11.988 2.7684 6.9025 9.2978 11.437 14.068 18.950
Cond. (A) Play Potential 11.988 3.7684 6.9025 9.2978 11.437 14.068 18.950
Uncond. Play Potential 11,988 3.7684 6.9025 9.2978 11.437 14.068 18.950
YIELD FACTORS
oIL
(Thousand EBL / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Million CuFt / Acre-Ft) 0.0002 0.0000 0.0002 ©0.0002 0.0002 0.0002 0.0003
DISSOLVED GAS
(Million CuFt / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Table 35
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FASP:TG 87.2 PC

ILESRCH.DAT Run # 1

Hydrocarbon
Accumulation

Effective
Porosity

Recovery Factors %
Oil Free Gas

100.00 100.00 100.060

$.5000 $.8000 10.000

52.000 54.000 55.000
1 1 1

—————— RISOURCE —-====—=—==———
NA Gas AD Gas Gas
1.0000 0.C000 1.0000
1.0000 0.0000 1.0000
1.0000 0.0000 1.0000

B Difeest) A B

Hydrocarbon Potential Trapping
Scource Timing Migration Res. Facies Mechanism
1.000 1.000 1.000 1.000 1.000

Marginal Play Conditional Deposit Reservoir Hydrocarbon Prcb.
Probability Probability Lithology Gas 0il
1.000 1.000 SAND 1.000 0.0C0
Geologic Variables F100 F95 F75 F50
Closure (thousand acres) 1400.0 1450.0 1550.0 1625.0
Thickness (feest) 100.00 110.00 130.00 150.00
porosity (percent) 4.5000 5.2000 6.0000 6.5000
Trap Fill (percent) 100.00 100.00 100.00 100.00
Depth (thousand feet) 8.6000 8.8000 9.1000 9.3000
HC Saturation (percent) 40.000 43.000 47 .000 50.000
Number of Procspects 1 1 1 1
Iles (Ro > 1.1) Current High
Mean Std. Dev. "Dry Hole" Risk = 0.0000
---------------- Prob. Depth <= 50000 = 1.0000
Closurelé25.000 107.432
Thickness 155.125 J2.%8¢ eee————
Porosity 6.390 0.670 011l
Trap Fill 100.000 o.000  em————
Depth 9.300 0.308 Cond. Prob. Prospect has 0.0000
HC Saturation 49.275 3.515 Cond. Play Prob. 0.0000
Prospects 1.000 0.000 Uncond. Play Prob. 0.0000
Accumulations 1.000 0.000
Variable Function A B D{feet) A
Pe Linear 0.4500000 14.700000
(PSI)
T Linear 0.0200000 510.00000
(Deg Rankine)
Rs Linear 1.0000000 1.0000000
(Thousand CuFt/BBL)
Bo Linear 1 .0000000 1.0000000
(no units)
2 Linear 0.0000 1.0500000
(no units)
Decth Floor (feet) = ECQQ0.00

Table 36.

center gas play using current technology.
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Iles (Rc > 1.1) Current High ESTIMATED RESOURCES

Mean Std. Dewv. Fos F75 FSso F25 FO5
OIt
(Billions of BBLS)
NMumber of Accumulations .0 0.0 Q ] 6] o] o]
Accumulation Size 0.0 0.0 ©.0 0.0 0.0 0.0 0.0
Cond. Procspect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 .0 ¢.0 0.0 .0
Cond. (&) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0 i
NON-ASSOCIATED GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
ccumulation Size 7.0705 1.9951 4.3149 5.6483 &.8046 8£.2019 10.731
Cond. Prospect Potential 7.0705 1.9961 4.3149 5.6453 £.804¢ §.2019 10.731
Cond. (B) Play Potential 7.0705 1.9961 4.3149 5.6453 6.8046 £.2019 10.731
Cond. (A) Play Potential 7.0705 1.9961 4.3149 5.6453 6.8046 8.2019 10.731
Uncond. Play Potentizl 7.0705 1.9961 4.3149 5.6453 £.8044 8.2019 10.731
DISSOLVED GAS
(Trillions of CuFt)
Number of Accumulations 0.0 0.0 o] 0 o] 0 o]
Accumulation Size 0.0 0.0 .0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 .0 Q0.0 0.0 0.0 0.0
Cond. (B) Play Potentizal 0.0 C.0 0.0 0.0 0.0 0.0 C.0
Cond. (A) Play Poctential c.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 7.0705 1.99461 4.3149 5.6453 6.804&6 §£.201% 10.731
Cond. Prospect Potential 7.0705 1.9961 4.3149 5.6453 6.80456 8.2019 10.731
Cond. (B) Play Potential 7.0705 1.99¢41 4.3149 5.6453 £.8046 8.2019 10.731
Cond. (R) Play Potential 7.0705 1.9961 4.3149 5.6453. &.8046 §.2019 10.731
Uncond. Play Potentizal 7.0705 1.99¢1 4.3149 5.6453 6.8046 8.2019 10.731

YIELD FACTORS

oIt
(Thousand BBL / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Million CuFt / Acre-Ft) 0.0003 0.0000 0.0002 O0.0002 O©0.0003 0.0003 0.0004
DISSOLVED GAS
(Million CuFt / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Table 36
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FASP:TG 87.2 PC

Iles Transittion Current High

e e o e = o e e o e e o e o i o e g e e

Play Attribute Probabilities

ILESTCH.DAT Run # 1

INPUT SUMMARY

o o e e o e e i e e e o e o s . i e o e Ol e o ot e s o s ol

Frospect Attribute Probabilities

Hydrocarbon Potential Trapping Effective Hydrocarbon
Source Timing Migration Res. Facies Mechanism Porosity Accumulation
1.000 1.000 1.000 1.000 1.000 1.000 1.000

Marginal Play Conditional Deposit Reservoir Hydrocarbon Prob. Recovery Factors %

Probability Probability Lithology Gas 0il 0il Free Gas

1.000 1.000 SAND 1.000 0.060 100.00 20.00
Geologic Variables F100 F95 F75 F50 F25 FOS5 FO
Closure (thousand acres) 1000.0 1025.0 1075.0 1125.0 1175.0 1225.0 1250.0
Thickness (feet) 35.000 50.000 65.000 75.000 85.000 100.00 110.0C
Forosity (percent) 5.0000 5.6000 6.4000 7.0000 7 .6000 8.4000 9.0000
Trap Fill (percent) 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Depth (thousand feet) 7.6000 7.8000 8.0000 8.2000 8.4000 &.6000 &.8000
HC Saturation (percent) 40,000 43.000 47 .000 50.000 54.000 &0.000 65.000
Number of Prospects 1 1 1 1 1 1 1

Iles Transittion Current High

Mean Std. Dev. "Dry Hole" Risk = 0.0000
---------------- Prob. Depth <= 50000 = 1.0000
Closurell125.000 &£3.410
Thickness 74.875 15.¢79  mmeme e RESOURCE —-———=—==mo=m—
Porosity 7.000 0.879 0il NA Gas AD Gas Gas
Trap Fill 100.000 .o.oo  mm;emmee | mmemee | mmmmee mmmmee
Depth 8.200 0.263 Cond. Frob. Prospect has 0.0000 1.0000 0.0000 1.0000
C Saturation 50.725 5.3&8% Cond. Play Prob. 0.0000. 1.0000 0.0000 1.0000
Prospects 1.000 0.00C Uncond. Flay Prob. 0.0000 1.0060 0.0000 1.0000
Accumulations 1.000 0.000 .
variable Function A B D(fest) a =4 D(fest) A 8
P Linear C.3300000 14.70000C
(PSI)
T Linear 0.0200000 510.00000
(Deg Rankine)
Rs Linear 1.0000000 1.0000000
(Thousand CuFt/BBL)
Bo Linesar 1.0000000 1.00C0000
{(no units)
Z Linear 0.0600 0.90000600
(no units)
Decth Fleoor (fest) =  50000.00

Table 37.

Calculation of high estimate of recoverable gas in the Iles

transition zone gas play using current technology.
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" Iles Transittion Current High ESTIMATED RESDURCES

Mean Std. Dev. F95 F75 F50 F25 FO5
oIL
(Billions of BBLs)
Number of Accumulations 0.0 0.0 0 o] 6] o] ]
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Precspect Potential 0.0 0.0 0.0 0.0 0.0 0.0 c.0
Concd. (B) Play Potential 0.0 0.0 0.0 0.0 C.0 ¢.0 0.0
Cond. (R) Play Potential 0.0 0.0 0.0 .0 o.¢C ¢.0 c.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 c.0 0.0
NON~ASSOCIATED GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 4.9419 1.5913 2.8059 3.2060 4.7041 5.8141 7.8862
Cond. Prospect Potential 4.9419 1.5913 2.8059 3.8060 4.7041 5.8141 7.8882
Cond. (B) Play Potential 4.9419 1.5913 2.8059 3.8060 4.7041 5.8141 7.8862
Cond. (A) Play Potential 4.9419 1.5913 2.8059 3.8060 4.7041 5.8141 7.886&2
Uncond. Play Potential 4.9419 1.5913 2.8059 3.8060 4.7041 5.8141 7.8862
DISSOLVED GAS
(Trillions of CuFt)
Number of Accumulations 0.0 0.0 0] 0 s} o] 0
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GAS
(Trillions of CuFt)
Number of Azscumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 4.9419 1.5913 2.8059 3.8060 4.7041 65.£141 7.8862
Cond. Prospect Potential 4.9419 1.5913 2.8059 3.8040 4.7041 5.8141 7.8882
Cond. (B) Play Potential 4.9419 1.5913 2.8059 3.8060 4.7041 5.8141 7.88B62
Concd. (A) Play Potential 4.9419 1.5913 2.8059 3.8060 4.7041 5.8141 7.8382
Uncond. Play Potential 4.9419 1.5913 2.8059 3.8060 4.7041 5.8141 7.8862
YIELD FACTORS
OIL
(Thousand BBL / Acre-Ft) 0.0 0.0 0.0 0.0 c.0 0.0 0.0
NON-ASSOCIATED GAS
(Million CuFt / Acre-Ft) 0.0003 0.0001 0.0002 €.0002 0.00D03 0.0003 0.0004
‘'DISSOLVED GAS
(Million CuFt / Acre-Ft) .0 0.0 0.0 0.0 0.0 0.0 0.0
Table 37
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FASF:TG 87.2 PC Mar. 19, 1987 10:28

RollinsTrout Cr. (Ro>1.1) Current High

o o = e o " "k B e o P o A 22 A e o o e 2 o o e o 2 o o ko o i

Hydreccarbon - o . Potential
Source - Timing Migration Res. Facies:
1.000 1.000 1.000 1.000

Marginal Play ~ Conditional peposit - Reservoir

Probability Probability Lithology Gas
1.000 1.000 SAND 1.C00
Geologic Variables F100 F95 F75
Closure (thousand acrés)' 64 .000 112.00 224.00
' Thickness (feet) . 30.000 32.000 36.000
.Porosity (percent) 5.0000 5.6C00 , 6.4000
Trap Fill (percent) - 100.00 - 100.00 ° 100.00
Depth (thousand feet) 7.3000 724000 7.6000 "
HC Saturation (percent) 30.Q00 32.000 36.C00
Number of Prospects 1 ) 1 B

"RollinsTrout Cr. (Ro>1.1) Current High

GEOLOGIC VARIABLES and PROSABILITIES

INPUT SUMMARY

Prospect Attribute Probabilities

‘V Trapbing Effective- Hydrocarbon
Mechanism Porosity Accumulation -~
1.000 " .1.000 " 1..000
.Hydrocarbon Prob. ..RecoveFQ'Factors %
0il 0il fFree Gas
0.000 100.00 10.00
FS50 F25 FOS Fo
320.00 416.00 544.00 788.00
40.000 44 .000 48.000 50.00¢
7.0000 7°.6000 8.4000 9.0000
100.00 100.00 100.00 100.00
7 .8000 8.0000 8.2000 8.3000
40.000 44,000 483,000 50.000
1 1 1 1

Mean - Std. Dev. "Dry Hole" Risk = ©.0000
———————————————— Prob. Depth <= 30000 = 1.00C0
Closure 326.800 142.363
Thickness 40.000 5.07% . . smmeesooeceeee RESQURCE —-—~=-=e=~e=—=
Porosity  7.000 | 0.879 0il .NA Gas AD Gas Gas
.Trap Fill-100.000 0.000 . - cl. ... C mmmmmn mmmmee ————ne ——m——
- . Depth:-" 7.800 ..  0.254 Cond. Prob. Prospect has 0.0000 - - 1.0000 ~ 0.0000 1.0000
“HC Saturation,-40.000. - - 5.073° CoAd..Rlay Prob. ~- - - .0.00060< - '1.0000 . 0.0000 1,0000" .
Prospects 1.000 ~ . 0,000 "Uncend. Rlay Prob. . 0:0000 - “1.00Q0 ..0.0000  1.0080. -
" Accumulations 1.000 . 0.0006 .. - o - T - ’
variable . .Function ‘A ‘B D(feet) " aA 8 D(feet) ° . A.
Pe -Linear 0.4300000 14.700000
_(ps1) . L T
T o Linear =  0.0200000 510:00060 i - y
(Deg Rankine) : - : T
Rs’ oL ‘Lingar - 1.0000000 -1.0000000
(Thousand CuFt/BBL) o ’ : .
Beo Linear 1.0000000 1.0000000
(no units) ’
4 Linear

0.0000 0.9600000.
(no.units) e
-Depth Fléor (feet) = -50Q00.00

Table 38.

Calculation of high estimate of recoverable gas in the Rollins or

Trout Creek basin center gas play using current technology.
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RollinsTrout Cr. (Ro>1 1) Current ngh © ESTIMATED RESOQURCES

Mean Std. Dev F95 F75 F50 _ F25 FO5
_ oL '
(Billions of BBLs) :
Number of Accumulations 0.0 0.0 0 o] 0 0 o]
Accumulation S1ze 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Poténtial 0.0 0.0 0.0 0.0 0.0 0.0 0.0’
Cond. (A) Play Potential -0.0 0.0 0.0 0.0 0.0 0.0 0.0 -
Uﬁcoﬁd-Play Potentig} - 0.0 -0.0 0.0 0.0 | '.0:0- . 0.0 0.0
N NON ASSGCIATED “éas .' e T T S
(Tr:lllone of CuFt) - ..° : - : : .
‘Number of Accumulations 1.0000 " 0.0 r 1 B U 1o
Accumulation Size 0.3017 0.1609 0.1169 0.1900 0.2662 0.3730 0.6061
Cond. Prospect Potential 0.3017 0.1609 0.1169 0.1900 0.2662 0.3730 0.6061
Cond. (B) Play Potential ‘0.3017 0.1609 0.1169 0.1900 0.2662 0.3730 0.6061
Cond. (A) Play Potential 0.3017 0.1609 0.11649 0.1900 0.2662 0.373C 0.6061
Uncond Play Potential 0.3017 0.1609 0.1169 0.1900 0.2662 0.3730 0.6061
DISSOLVED eAs ’
(Trillions of CuFt)
Number. of Accumulations - . 0.0 0.0 0 0 0 o - 0
Accumulation Size 0.0 0.0 0.0 0.0 -0:0 0.0 ":OLO
.Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 Cc.0 0.0
Cond. (B) Play Potential 0.0 o.cC 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 c.0 0.0 0.0
GAS ’
(Trillions of Cuft)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
. Accumulation Slze‘ 0.3017 0.1609 0.1169 0.19C0 0.2662 0.3730 0.6061
. Cond Prospect~Potent1a1 L. 0.3017 - "0.1609 . .0.114%9 0.1900 0.2662- 0 3730 0.6061
“Cond. .(B) Play Potentlal,:H 0Z3Q1] FL0.1609 T 0.1169 0.190C . O, 2662 0 3730 0.606;.
Cond. .(A)-"Play Potentizl.'- '0:3017- '~ 0.1609 .- 011169 ".0.1900 -0.2662 0.3730 .0:6061 - -
Uncond. P}ay Potentlal'3'10.3017.'> VO 1609 T 0.1169 "0.1900 D 2662 0. 3730 0.6061- -
YIELD FACTORS = - - - - T .
L 8 ' : o , A v . . .
(Thousand BBL / Acre-Ft) . 0.0 -7 .0.0 0.0 0.0 -~ 0.0 0.0 0.0
NON-ASSOCIATED GAS E ‘ . ’ . : ’ c
(Million CuFt / Acre-Ft) 0.0002 0.0001 0.0001 0.0002 0.0002 0.0003 0.0003
- DISSOLVED GAS .
(Million CuEt / Acre-Ft) 0.0 070 0.0 . 0.0 0.0 0.0 0.0

Table 38
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FASP:TG B87.2 PC Mar.l9, 1987 10:3¢ . ROLLSTCH.DAT. Run # 1

Ro;lins/Trout,Cr. Trans. Current High- - INPUT SUMMARY
Play Attribute Probabilities Prospect Attribute Probabilities
Hydrocarron - - o X Potential Trapping . Effective Hydrocarbon
J* Source .. - Timing " Migration | Res. Facies - Mechanism - - '; Porosity-* Accumulatlon'
1.000 1.000 1-.000 1.000 1.000 1.000 1.000 .
Marginal Play Conditional Deposit Réservoir Hydrocarbon Prob. Recovery Factors(%
Probability Probability Lithology Gas 0il 0il free Gas
1.000 1.000 SAND 1.0C0 0.000 100.00 15.00
Geologic Variables F100 Fo5 F75 FSO F25 FOS FO
Closure. (thousand acres)  40.000 45.000.  60.COC 75.000 ;| 95.000 - 135.00 _ 155.00.
Thickness (feet) 3C.000 32.000" 3&.000 40.000 .. 44.000 - 48.000 50.000
. Porosity (percent) 5.0000 5.6000 '. 6.4000', 7.0000 © 7.6000 8.4000 -9 -0000
© Trap Fill'(peréent) 1co.co 100:00 ' - 100.0¢C 100.0C0 . 100.00 100.00C 100.00
Depth (thou and feet) 4.2000. 4.4000 - 4.7000 = 5.0000 5.3000 " 5.6000 . 5.8000
HC Saturation (percent) 30.000 32.000 36.00C 40.000C 44,000 48.000 - - 50.000
Number of Prospects 1 1 1 1 1 1 1
Rollins/Trout Cr. Tranes. Current High GEQLOGIC VARI&B_ES and PROBABILITIES OF OCCURRENCE
-Mean Std. Dev. "Dry Hole" Risk = 0.0000
---------------- Prow. Depth <= 80000 = 1.Q000
Closure 81.000 27.701 ] )
Thickness 40.000°* 5.673 ’ S mmemeeee me==== RESQURCE -=+---=-----=—
. Poresity . 7.000 . 0.879 o . . 0il1 | NA Gag -AD Gas - Gas
Trap Fill 100.006 . 0.000 ... . T e Tt
. . Depth-"S;OOO L. 30.3854,Cbnd.xProb,1Pﬁospect has 0.0000 .-, 1.0000 . 0.0000  -- 1.0000. .
HC Saturat1on '40.000 - - -5:0873 Cond. Play Préb.’ .- 7 .0.0000.- °1:0000 - 0:0000, '~ 1.0000 .
: Prospects’  1.000 - 0.000 Uncend. Play.Prob.- ~ 0.0000  -11.0000 0.0000 ~ .1.0000.
Accumulations © 1.000 -. 0.000 : T : S T T
‘variable . Function A B - D(fe¢t) . A B Dp(feet) A 8
'Pe: o Linear ! o. 3900000 14'700000
(PST) oo .
T : Linear 0 0200000 510 OOOOO
" (Deg Rankine)
* Rs Linear 1.0000000 1-.00009000
{(Thousand CuFt/88L)
80 . Linear 1 .0000000 1.0000000
(no unite)

Z Linear 0.0000 0.9600000.
(no un1t=) S ) s :

Depth Flobr (feet) = 50000.60 S e e

0
.
0
e
kg
f

- . - . . et e &

Table 39. Calculation of high estimate of recoverable gas the Rollins or
Trout Creek transition zone gas play using current technology.
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Rollins/Trout Cr. Trans. Current High - . ESTIMATED RESOURCES

o1L . . N
(Billions of EBLs)

Number of Accumulations 0.0 0.0 0 0 o o o]
Accumulation Size . 0.0 ° 0.0 G.0 0.¢c - 0.0 ‘0.0 0.0 :
Cond. Prospect Rotential ’ 0.0 Q.0 0.0 - 0.0 0.0 0.0 0.0
Cond. (B) Rlay Potential . 0.0 0.¢ 0.0 - G6.0. 0.0 0.0 0.0
cond. .(A). Play Potential i.°0.0 . 0.0 0.0 0.0 . 0.0 0.0 0.0
- ‘Uncond Play Potential . .- 0.0 0U o 0.0 0.0- . - 0.0 . 0.0 0.0
NON-ASSOCIATED 'GAS . - oL ST
(Trillions of Cuft) . ’ ) . T
Number of Accumulations 1.0009 0.0 1 1 1 1 1
Accumulation Size 0.0714 0.0327 0.03216 0.0423 0.0649 0.0871 0.1330
Cond. Prospect Potential 0.0714 0.0327 0.031% 0.0483 0.0649 0.0871 0.1330
Cond. (8) Play Fotential 0.0714 0.0327 0.031¢ 0.0483 0.0649 0.0871 0.1330
Cond. (A) Play Potential 0.0714 0.0327 0.031¢ 0.0483 0.0647 0.0871 0.133C
Uncond. . Play Potential 0.0714 . 0.0327 0.0316. 0.0483 0.0649 0.0871 0.1330
DISSOLVED GAS Co : ~ ‘ e . s I
(Trillions of CuFt). : R ’ : S . :
Number of Accumulations 0.0 " 0.0 "o 2 0 o - 0
Accumulation Size 0.0 0.0 0.0 0.C. 0.0 0.0 0.0
Cond. Prospect Potential Q.C 0.0 0.0 .0 0.0 0.0 0.0
Cond. (B) Play Potential C.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (AR) Play Potential . Q.0 Q.0 0.0 o.C 0.0 .0 0.0
Uncond Play Potentia) 0.0 < 0.0 0.0 0.0 c.0 0.0 ] 0.0
GAS
.(Trillions of CuFt)
Number of Accumulations 1.0C00 . . 0.0 1 1 1‘ 1 B 1
“r.. . Accunulation Size . 0.0714 .0.0327 = 0.0316¢  '0.0483 0.0649 0.0871 .0.1330
[+.Cond. Progpect:Potential . 0.Q714 .0.0327 0.0316° 0.0483- 0.0649 -0.0871 .'0.1330° . -
:. Cond. (B) Flay Potential®’ '0.0714 -’ 0.0327° 0.0316.-0.0483 0.0649 '0:0871 . 0.1330. ~'.-°
Cond. (A) Play Potential = 0.0714 . ": 0.0327 ~ 0.0316_ 0.0483 0.0649 0.0871 - 0.1330. - -
Uficond. Play Potential 0.0714 ° 0.0327 .0.0316. 0.0483: 0.0649- 0.087r :0.1330
2
YIELD -FACTORS
OIL. _ . ) o _ R - -
(Thousand BBL / Acre-Ft) 0.0 . 0.0 c.0 0.0 0.0, 0.0 0.0
NON-ASSOCIATED GAS - : )
(Million CuFt / Acre-Ft) 0.0001 0.0000 0.0001 0.0001 0.0001 0.0002 0.0002
DISSOLVED .GAS ) ) .
- (Million CuFt 7/ Acre-Ft) . - 0.0 T .0.0, 0.0 . 0.0 0.0 0.0 - 0.0
M - f . . - !'. 7;, . ! :
Table 39
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TIGHT GAS SANDS - Current High ESTIMATED RESCURCES TN PLACE

Mean Std. Dev F35 F75 FSO F25 FCS
DIL
(Billions of BELS)
Accumulation Size 0.001000 0.001000 0.0002 0.0004 0.0007 0.0012 0.0028
Cond Aggregate Potentizal 0.006000 0.005112 0.0014 0.C028 0.0046 0.0075 0.0154
Uncond Aggregate Potential 0.00&C00 0.005112 0.0014 0.00z8 0.0048 0.0075% 0.0154
NON-ASSOCIATED GAS
(Trillicns of CuFt)
Accumulation Size 7.408261 7.475975 1.3138 2.9630 5.2145 9.1770 20.697
Cond Aggregate Potential 44.44957 10.875%78 29.039% 36.695 43.176& 50.€01 &£4.196
Uncond ‘Aggregate Potential 44 .44957 10.87578 23.039 36.695° 43.17& 50.801 &4.196
DISSOLVED GA&S
(Trillions of CuFt)
Accumulaticn Size 0.001C00 0.0010090 0.0002 0.0004 0.0007 0.0012 0.0028
Cond Aggregate Potential 0.C0&000 0.005112 0.C014 0.0028 0.0046 0.0075 0.0154
Uncond Aggregate Potential 0.0C&6000 0.005112 0.0014 0.0028 0.0046 0.0075 0.01%54
Gas
(Trillions of CuFt)
Accumulation Size 7.408261 7.475975 1.3138 2.9830 5.2145 9.1770 20.697
Cond Aggregate Potential 44.44957 10.87578 29.039 36.695 43.176 50.801 64.19%
Uncond Aggregate Potential 4444957 10.87578 29.039 36,695 43.176& £0.801 &4 .1G%
Table 40
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FASP: TG 87.2 PC Mar. 19, 1927 10:16 WFORKRAL.DAT Run # 1

TIGHT GAS SANDS

Williams Fork (Ro > 1.1) Advanced Low INFUT SUMMARY
Play Attribute Probabilities Prospect Attribute Probabilities
Hydrocarbon Potential Trapping Effective Hydrocarbon
Source Timing Migration Res. Facies Mechanism Porosity Accumulation
1.000 1.000 1.000 1.000 1.000 1.000 1.000
Marginal Play Conditional Deposit Reservoir Hydrocarbon Prob. Recovery Factors %
Probability Probability Lithelogy Gas 0il 0il Free Gas
1.000 1.000 SAND 1.000 0.000 100.00 4.00
Geologic Variables F100 F95 F75 F50 F25 FO5 FO
Closure (thousand acres) 1000.0 1050.0 1125.0 1190.0 1250.0 1325.0 1360.0
Thicknsss (feet) 475.00 520.00 5%90.00 &50.00 720.00 800.00 975.00
Porosity (percent) 4.50C0 5.2500 6.0000 6é.5000 6.9000 7.2500 7.5000
Trap Fill (percent) 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Depth (thousand feet) 7.7000 7.9000 8.2000 8.4000 8.6000 8.9000 $.2000
HC Saturation (percent) 40.000 43.000 47.000 50.000 52.000 54.000 55.000
Number of Prospects 1 1 1 1 1 1 1
williams Fork (Ro > 1.1) Advanced Low GEOLOGIC VARIABLES and PROBABILITIES OF OCCURRENCE
Mz2an Std. Dev. "Dry Hole" Risk = 0.0000
———————————————— Prob. Depth <z 50000 = 1.0000
Closurell87.75%0 85.887
Thickness 658.500 fs.7%3 S emssmeeee———e— RESOURCE - —-—-———c=—mm
Porosity 6.350 0.652 . 0i1 NA Gas AD Gas Gas
Trap Fill 100.000 L0 0 o T T 1 e et
Depth 8.402 0.314 Cond. Prob. Prospect has 0.0000 1.0000 0.0000 1.0000
HC Saturation 49.275 3.515 Cond. Play Prob. 0.0000 1.0000 0.0000 1.0000
Prospects 1.000 0.000 Uncond. Play Prob. 0.0000 1.0000 0.0000 1.C000
Accumulations 1.000 0.000
Variable Function A 8 D(feet) A B D(feet) A 8
Fe Linear 0.4100000 14.700000
(PSI)
T Linear 0.0200000 510.00000
(Deg Rankine)
Rs Linear 1.0000000 1.0000000
(Thousand CuFt/88L)
Bo Linear 1.0000000 1.0000000
(no units)
z Linear 0.0000 0.9700000
(no units)
Depth Floor (feet) = 50000.00

Table 41. Calculation of low estimate of recoverable gas in the Williams Fork
basin center gas play using future advanced technology.
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Williams Fork (Ro > 1.1) Advanced Low ESTIMATED RESCURCES

Mean Std. Dev F95 F75 F50 F25 FO5
OIL
(Billions of BBLs)
Number of Accumulations 0.0 0.0 0 o] 0 0 (o]
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 G.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Peotential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 8.0303 1.90268 5.3200 &.6744 7.8139 9.1481 11.477
Cond. Prospect Potential 8.0303 1.9026 5.3200 6.6744 7.8B139 9.1481 11.477
Cond. (B) Play Potential 8.0303 1.9026 5.3200 6.6744 7.8139 9.1481 11.477
Cond. (A) Play Potential 8.0303 1.9026 5.3200 6.6744 7.8139 9.1481 11.477
Uncond. Play Potential 8.0303 1.9026 5.3200 6.6744 7.8139 9.1481 11.477
DISSOLVED GAS
(Trillions of CuFt)
Number of Accumulations 0.0 0.0 o] o] (0] o] o]
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 ag.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 Q.0 G.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 8.0303 1.9026 5.3200 6.6744 7.8139 9.1481 11.477
Cond. Prospect Potential 8.0303 1.9026 5.3200 6.6744 7.8139 9.1481 11.477
Cond. (B) Play Potential 8.0303 1.9026 5.3200 6.6744 7.8139 9.1481 11.477
Cond. (A) Play Potential 8.0303 1.9026 5.3200 6.6744 7.8B139 9.1481 11.477
Uncond. Play Potential 8.0303 1.9026 5.3200 6.6744 7.8139 9.1481 11.477
YIELD FACTORS
OIL
(Thousand BBL / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Million CuFt / Acre-Ft) 0.0003 0.0000 0.0002 0.0002 0.0003 0.0003 0.0003
DISSOLVED GAS
(Million CuFt / Acre-fFt) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Table 41
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FASP:TG 87.2 PC Mar. 19, 1987 10:22 WFORKTAL.DAT Run # 1

Williams Fork Transition Advanced Low INPUT SUMMARY
Play Attribute Probabilities Prospect Attribute Probabilities
Hydrocarbon Potential Trapping Effective Hydrocarbon
Sourca Timing Migration Res. Facies Mechanism Porosity Accumulation
1.000 1.000 1.000 1.000 1.000 1.000 1.000
Marginal Play Conditional Deposit Reservoir Hydrocarbon Prob. Recovery Factors %
Probability Probability Lithology Gas 0il 0il Free Gas
1.000 1.000 SAND 1.000 0.000 100.00 4.00
Geolcgic Variables F100 F9$5 F75 F50 F25 FOS FO
Closure (thousand acreas) 1464 .0 1792.0 1888.0 1952.0 2016.0 2112.0 2240.0
Thickness (feet) 135.00 185.00 235.00 275.00 325.00 405.00 470.00
Porosity (percent) 5.0000 5.7500 6.5000 7.0000 7.4000 7.7500 8.0000
Trap Fill (percent) 100.C0 100.00 100.00 100.00 1060.00 100.00 100.00
Depth (thousand feet) 5.4000 5.50C0 5.7000 5.%9000 6.1000 &.3000 6.4000
HC Saturation (percent) 40.000 43,000 47 .000 50.000 53.000 57.000 &0.000
Number of Prospects 1 1 1 1 1 1 1
Williams Fork Transition Advanced Low GEOLOGIC VARIABLES and PROBABILITIES OF OCCURRENCE
Mean Std. Dev. "Dry Hole" Risk = 0.0000
---------------- Prob. Dspth <= 50000 = 1.0000
Closurel952.000 105.648
Thickness 283.625 69.930  ememmeee—————— RESOURCE —---=--===-=—~
Porosity 6.890 0.652 0il NA Gas AD Gas Gas
Trap F1ill 100.000 6.o00  =mm=—= smemoee smmeee memeeee
Depth 5.900 0.254 Cond. Prob. Prospect has 0.0000 1.0000 0.0000 1.00C0
HC Saturation 50.000 4.397 Cond. Play Prob. 0.0000 1.0000 0.0000 1.0009
Prospects 1.000 0.000 Uncond. Play Prob. 0.0000 1.0000 0.0000 1.0000
Accumulations 1.000 0.000
Variable Function A B D(feet) A : B D(feest) A . B
Pe Linear 0.3900000 14.700000
(PSI)
T Linear 0.0200000 510.00000
(Deg Rankine)
Rs Linear 1.0000000 1.0000000
(Thousand CufFt/BBL)
Bo Linear 1.0000000 1.0000000
(no units)
Zz Linear 0.0000 0.9100000

(no units)

Depth Floor (feet) = 50000.00

Table 42. Calculation of low estimate of recoverable gas in the Williams Fork
transition zone gas play using future advanced tachnology.
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Williams Fork Trancsition Advanced Low ESTIMATED PESOURCES

Mean Std. Dev F35 F75 F50 F25 FOS
CIL
(Billions of BBLs)
Number of Accumulations 0.0 0.0 0 0 0 ) 0
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential c.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSCCIATED GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 4.7954 1.5074 2.7610 3.7191 4.5747 5.6270 7.5798
Cond. Prospect Potential 4.7954 1.%074 2.7610 3.7191 4.5747 5.6270 7.5798
Cond. (B) Play Potential 4.7954 1.5074 2.7610 3.7191 4.5747 5.6270 7.5798
Cond. (A) Play Potential 4.7954 1.5074 2.7610 3.7191 4.5747 5.6270 7.5798
Uncond. Play Potential 4.7954 1.5074 2.7610 3.7191 4.5747 5.6270 7.5798
DISSOLVED GAS
(Trillions of CuFt)
Number of Accumulations 0.0 0.0 (o} o} 8] o} 0
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 4.7954 1.5074 2.7610 3.7191 4.5747 5.6270 7.5798
Cond. Prospect Potential 4.7954 1.5074 2.7610 3.7191 4.5747 5.6270 7.5798
Cond. (B) Play Potential 4.7954 1.5074 2.7610 3.7191 4.5747 5.6270 7.5798
Cond. (A) Play Potential 4.7954 1.5074 2.7610 3.7191 4.5747 5.6270 7.5798
Uncond. Play Potential 4.7954 1.5074 2.7610 3.7191 4.5747 5.6270 7.5798
YIELD FACTORS
OIL
(Thousand BBL / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Million CufFt / Acre-Ft) 0.0002 0.0000 0.0002 0.0002 0.0002 0.0002 0.0003
DISSOLVED GAS
(Million CuFt / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Table 42

125



FASP:TG 87.2 FC Mar.19, 1987 10:03 ILESRAL.DAT Run # 1

TIGHT GAS SANDS

Iles (Ro > 1.1) Advanced Low INPUT SUMMARY
Play Attribute FProbabilities Prospect Attribute Probabilities
Hydrocarbon Potential Trapping Effective Hydrocarbon
Source Timing Migration Res. Facies Mechanism Porosity Accumulation
1.000 1.000 1.000 1.000 1.000 1.000 1.000
Marginal Play Conditional Deposit Reservoir Hydrocarbon Prob. Recovery Factors %
Probability Probability Lithology Gas 01l il Free Gas
1.000 1.000 SAND 1.000 0.000 1060.00 4.00
Geologic Variables F100 F95 F75 F50 F25 FOS FO
Closure (thousand acres) 1400.0 1450.0 1550.0 1625.0 1700.0 1800.0 1850.0
Thickness (feet) 100.00 110.00 130.00 150.00 175.00 215.00 235.00
Porosity (percent) 4 .5000 5.2000 6.0000 6.5000 6.9000 7 .3000 7 .5000
Trap Fill (percent) 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Depth (thousand feet) g.6000 8.8000 9.1000 9.3000 9.5000 9.SOOQ 10.000
HC Saturation (percent) 40.000 43.000 47 .000 50.000 52.000 54 .000 55.000
Number of Prospects 1 1 1 1 1 1 1
Iles (Ro > 1.1) Advanced Low GEGCLOGIC VARIABLES and PRGBABILITIES OF GCCURRENCE
Mean Std. Dev. "Dry Hole" Risk = 0.0000
———————————————— Prob. Depth <= 50000 = 1.0000
Closurelé25.000 107.432
Thickness 155.125 32.%¢9 moeemem——e———— RESQURCE —-—--=~==—>——m
Porosity 6.390 0.670 Gil NA Gas AD Gas Gas
Trap Fill 100.000 c.oo.o  ===eme= —m—e—— . Tmmmmm s e
Depth 9.300 0.308 Cond. Prob. Prospect has 0.0000 1.0000 0.0000 1.0000
HC Saturation 49.275 3.515 Cond. Play Prob. 0.0000 1.00090 0.0000 1.0000
Prospects 1.000 0.000 Uncond. Play Prob. 0.0000 1.0000 0.C000 1.0000
Accumulations 1.000 0.000
Variable Function A B D(feet) A B D(feet) IS B
Pe Lin=ar 0.4500000 14.700000
(PSI)
T Linear 0.0200000 510.00000
(Deg Rankine)
Rs Linear 1.0000000 1.0000000
(Thousand CuFt/BBL)
Bo Linear 1.0000000 1.0000000
(no units)
z Linear 0.0000 1.0500000
(no units)
Depth Flcor (feet) = 500072.00

Table 43. Calculation of low estimate of recoverable gas in the Iles basin
center gas play using future advanced technology.
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Iles (Ro > 1.1) Advanced Low ESTIMATED RESOURCES

Mean Std. Dev. F95 F75 F50 F25 FOS5
OIL
(Billions of BBLSs)
Number of Accumulations 0.0 0.0 0 0 0 (o} 0
ficcumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential Q.0 0.0 0.0 c.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 ¢.0 0.0
Uncond Flay Potential C.0 0.0 0.0 0.0 0.0 0.0 0.0 |
NON-ASSOCIATED GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 2.8282 0.7984 1.7260 2.2881 2.7218 3.2808 4.2923
Cond. Prospect Potential 2.8282 0.7984 1.7260 2.2581 2.7218 3.2808 4.2923
Cond. (B) Play Potential 2.8282 0.7984 1.7260 2.2581 2.7218 3.2808 4.2923
Cond. (A) Play Potential 2.8282 0.7984 1.7260 2.2581 2.7218 3.2808 4.2923
Uncond. Play Potential 2.8282 0.7984 1.7260 2.2581 2.7218 3.2808 4.2923
DISSOLVED GAS
(Trillions of CuFt)
Number of Accumulations 0.0 0.0 0 ] s] o] 0
. Rccumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.C 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 G.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 2.8282 0.7984 1.7260 2.2581 2.7218 3.2808 4.2923
Cond. Prospect Potential 2.8282 0.7%E84 1.7260 2.258L 2.7218 3.2808 4.2923
Cond. (B) Play Potential 2.8282 0.7984 1.7260 2.258)1 2.7218 3.2808 4.2923
Cond. (A) Play Potential 2.8282 0.7984 1.7260 2.2581 2.7218 3.2808 4.2923
Uncond. Play Potential 2.8282 0.7984 1.7260 2.2581 2.7218 3.280& 4.2923
YIELD FACTORS
OIL
(Thousand BBL / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Million CuFt / Acre-Ft) 0.0003 0.0000 0.0002 ©0.0002 0.0003 0.0003 0.0004
DISSOLVED GAS
(Mi1llion CuFt / Acre-Ft) 0.0 0.0 c.0 0.0 0.0 0.0 0.0
Table 43
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FASP:TG 87.2 PC Mar. 19, 1987 10:10 ILESTAL.DAT Run # 1

Iles Transition Advanced Low INPUT SUMMARY
Play Attritute Prebabilitiss Prozspect Rttrivbute Frebanilities
Hydrocarbon Potantial Tracping Effective Hydrecarbon
Source Timing Migration Res. Facies Mechanism Porosity foccumulation
1.0C0 1.000 1.000 1.000 1.000 1.000 1.000
Marginal Play Conditional Deposit Reservoir Hydrocarbon Prob. Recovery Factors %
Probability Probability Lithology Gas 0il 0i1l Free Gas
1.000 1.000 SAND 1.000 0.000 100.00 £.00
Geologic Variables F100 F35 F75 F50 F25 FOS5 FO
Closure (thousand acres) 1000.0 1025.0 1075.0 1125.0 1175.0 1225.0 1250.C
Thickness (feet) 35.000 50.000 €5.000 75.000 85.000 10C.0C 110.00
FPorosity (percent) 5.0000 5.6000 &.4C00 7.0C00 7.6000 8.4000 2.0000
Trap Fill (percent) 100.00 100.00 109.00 100.00 100.00 100.00 100.00
Depth (thousand fest) 7.6000 7.8000 8.0000 8.2000 8.4000 8.4000 8.8000
HC Saturation (percent) 40.000 43.000 47.000 50.000 54.000 &0 .000 £5.000
Number of Prospects 1 1 1 1 1 1 1
Iles Transition Advanced Low GEOLOGIC VARIARLES and PROBABILITIES OF OCZCURRENCE
Mean Std. Dav. "Dry Hole" Risk = 0.0000
———————————————— Preb. Depth <= 50C00 = 1.0C00
Closurell25.000 6Z.410
Thickness 74.875 1s.¢79  mememme—e————— RESOQOURCE —-----===~==-~
Porosity 7.000 0.879 0il NA Gas AD Gas Gas
Trap Fill 100.000 c.ooo. mmeee= ses--= mmmmm= mmeee—
Depth 8.200 0.263 Cond. Prob. Prospect has 0.0000 1.0000 0.0000 1.0000
HC Saturation 50.725 5.38¢6 Cond. Play Prob. 0.C00D 1.0000 0.0000 1.0000
Prospects 1.000 0.C00 Uncond. Play Prob. 0.C000 1.0000 0.0000 1.0000
Accumulations 1.000 0.000
Variable Functicn A B D{fe=t) a e D{fest) A [
bPe Linear Q.390000C 14 .7C000C
(PSI)
T Linear 0.0200000 510.00000
(D2g Rzankine)
Rs Linear 1.0000000 1.0000000
(Thousand CuFt/BBL)
Bo Linear 1.0000000 1.0000000
(no units)
2z Linsar 0.0000 0.9000000

(nc units)

Dezth Filoer (fest) = S0C0T. 00

w

Table 44. Calculation of low estimate of recoverable gas in the Iles
transition zone gas play using future advanced technology.
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Iles Transition Advanced Low ESTIMATED RESQURCES

M=an Stcd. Dev. F95 F75% F50 F25 FO5
CIL
(Billions of BS8Ls)
Numzer of Accumulations 0.0 0.0 o] 0] (0] o] ]
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Conc. (B) Play Potentizl 0.0 0.0 0.0 c.0 0.0 0.0 0.0
Cond. (A) Play Pctential c.0 .0 c.o c.0 0.0 C.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Trillions of CuFt)
Number of Accumulaticnrs 1.0000 0.0 1 1 1 1 1
Accumulation E£ize 1.9768 0.£3&5 1.1224 1.5224 1.881¢6& 2.3256 3.1545
Cond. Prospect Potential 1.9748 0.£&3e5 1.1224 1.5224 1.8816 2.325& Z.1545
Cond. (B) Play Potential 1.9768 0.&365 1.1224 1.5224 1.8216 2.3256 3.1545%5
Cond. (A) Play Potential 1.9768 0.£6365 1.1224 1.5224 1.8S1¢ 2.3256 3.1545
Uncond. Play Potential 1.9768 0.£365 1.1224 1.5224 1.88lé 2.325¢ 3.1545
DISSOLVED GAS
(Trillions of CuFt)
Number of Accumulations 0.0 C.0 o] 0 (o] 8] (o]
Accumulation Size 0.0 0.0 0.0 0.0 0.0 6.0 0.0
Concd. Prospect Potertial .0 .0 0.0 0.0 0.0 0. 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 .0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 C.C 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 C.0 0.0 0.0
GAS
(Trillions of CuFt)
Number of Accumulations 1.C000 0.0 1 1 1 1 1
Accumulation Size 1.9748 0.£365 1.1224 1.5224 1.881¢6 2.32%¢ 3.1545
Cond. Prospect Potential 1.9758 Q.63465 1.1224 1.5224 1.8216 2.325%8 3.1545
Cond. (B) Play Potential 1.9768 0.83€5 1.1224 1.5224 1.821¢é 2.325& 3.1545
Cond. (A) Play potential 1.9768 0.63£5 1.1224 1.5224 1.88ie 2.325< 3.1545
Uncond. Play Potential 1.97¢68 0._€3&5 1.1224 1.522 1.881¢6 2.3256 3.1545
YIZLD FACTORS
OIL
(Thousand BBL / Acre-Ft) 0.0 G.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Million CuFt / Acre-Ft) 0.0003 0.C0001 C.0002 0.0002 0.0093 0.0203 0.0004
DISZOLVED GAS
(Million CuFt / Acre-Ft) 0.0 0.0 6.0 0.0 0.0 c.o 0.0
Table 44
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FASP:TG 87.2 FC Mar. 19, 1987 10:29 ROLLSRAL.DAT Run # 1

RollinsTrout Cr. (Re>1.1) Advanced Low INPUT SUMMARY
Play Attribute Probabilities Prospect Attribute Probabilities
Hydrocarbon Potential Trapping Effective Hydrocarbon
Source Timing Migraticen Res. Facies Mechanism Porosity Accumulation
1.000 1.000 1.000 1.000 1.000 1.000 1.00C0
Marginal Play Conditional Deposit Reservoir Hydrocarbon Prob. Recovery Factors %
Probability Probability Lithology Gas 0il Qil Free Gas
1.000 1.000 SAND 1.000 0.000 100.00 6.00
Geologic Variables F100 F95 F75 F50 F25 FC5 FO
Closure (thousand acres) 64 .000 112.00 224.00 320.00 416.00 544 .00 748.00
Thickness (feet) 30.000 32.000 3&£.000 40.000 44.000 48.000 50.000
Porosity (percent) 5.0000 5.6000 &.4000 7.0000 7.6000 8.4000 9.0000
Trap Fill (percent) 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Depth (thousand feet) 7.3000 7.4000 7.6000 7.8000 8.0000 8.2000 8.3000
HC Saturation (percent) 30.000 32.000 36.000 40.000 44,000 48.000 50.000
Number of Procspects 1 1 1 1 1 1 1
RollinsTrout Cr. (Ro>1.1) Advanced Low GEOLOGIC VARIABRLES and PROBABILITIES OF OCCURRENCE
Mean Std. Dev. "Dry Hole"” Risk = 0.0000
~~~~~~~~~~~~~~~~ Prob. Depth <= 50000 = 1.0000
Closure 326.800 142.3¢3
Thickness 40.0C0 5.073 T memeem—— RESQURCE —=-=-mvmmmm——
Porosity 7.000 0.879 0il NA Gas AD Gas Gas
Trap Fill 100.000 6.o.o.o  mssees | s---e= sesmse —eeee- )
Depth 7.8C0 0.254 Cond. Preob. Prospect has 0.0000 1.0000 0.0000 1.0000
HC Saturation 40.000 5.073 Cond. Play Prob. 0.0000 1.0000 0.0000 1.0000
Procspects 1.000 0.000 Uncord. Play Prob. 0.0000 1.0000 0.0000 1.0000
Accumulations 1.000 0.000
variable Function A B D(feet) A B D(feet) A B
pe Linear 0.4300000 14.700000
(PSI)
T ) Linear 0.0200000 510.00000
(Deg Rankine)
Rs Linear 1.0000000 1.0000000
(Thousand CuFt/BBL)
Bo Linear 1.0000000 1.0000000
(no units)
z Linear ) 0.0000 0.9600000
(no units)
Depth Floor (feet) = 50000.C0

Table 45. Calculation of low estimate of recoverable gas in the Rollins or
Trout Creek basin center gas play using future advanced technology.
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RollinsTrout Cr. (Re>1.1) Advanced Low ESTIMATED RESOURCES

Mean Std. Dev F95 F75 F50 F25 FO53
oIL
(Billicns of BBLs)
Number of Accumulatiocons 0.0 0.0 (o} o} (o} 0 0
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potentizl 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cend. (B) Play Pctential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NCN-ASSOCIATED GAS
(Trillions of CuFt)
Number of Accumulatiens 1.0000 0.0 1 1 1 1 1
Accumulation Size 0.1810 0.0965 0.0701 ©0.1140 0.1597 0.2238 0.3637
Cond. Prospect Pectential 0.1810 0.0965 0.0701 0.1140 0©.1597 0.2238 0.3537
Cond. (B) Play Petential 0.1810 0.0965 0.0701 0.1140 0.1597 0.2238 0.3637
Cond. (A) Play Potential 0.1810 0.09465 0.0701 0.1140 0.1597 0.2238 0.3637
Uncond. Play Potential 0.1810 0.0965 0.0701 0.1140 0©0.1597 0.2238 0.3637
DISSOLVED GAS
(Trillions of CuFt)
Numbsr of Accumulations 0.0 0.0 0 o] 0 0 0
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential . 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potentizl 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0
Uncend Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 0.1810 0.0965 0.0701 0.1140 0.1597 0.2238 0.3637
Cond. Prospect Petential 0.1810 0.0%965 0.0701 0.1140 0.1597 0.2238 0.3637
Cond. (B) Play Potential 0.1810 0.0965 0.0701 0.1140 0.1597 0.2238 0.3637
Cond. (A) Play Peotential 0.1810 0.0965 0.0701 0.1140 0.1597 0.2238 0.3637
Uncend. Play Potential 0.1810 0.0965 0.0701 0.1140 0.1597 0©.2238 0.3¢37
YIELD FACTORS
0IL
(Thousand BBL / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Million CuFt / Acre-Ft) 0.0002 0.000C1 0.0001 0.0002 0.0002 0.0003 0.0003
DISSOLVED GAS
(Million CuFt / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Table 45
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FASP:TG 87.2 PC Mar. 12, 1987 10:37 ROLLETAL.DAT Run # 1

TIGHT GAS SANDS

Rollins/Trout Cr. Trans. Advanced Locw INPUT SUMMARY
Play Attribute Prchabilities ' Prospect Attribute Probabilities
Hydrecarbon potentizal Trapping Effective Hydrccarbon
Sourcs Timing Migration Res. Facies Mechanism Porosity Accumulation
1.000 1.000 1.000 1.000 1.000 1.000 1.000
Marginal Play Conditional Depocsit Reservoir Hydrocarbon Prob. Recovery Factors %
Probability Probability Lithology Gas 0il 0il Free Gas
1.000 1.000 SAND 1.000 0.000 100.00 8.00
Geologic Variables F100 F35 F75 F50 F25 FO5 FO
Closure (thousand acres) 40.000 45.000 £0.C00 75.000 $5.000 135.00 155.00
Thickness (feet) 30.000 32.000 34.000 40.000 44.0C0 48.000 50.000
Porosity (percent) 5.0000 5.£000 6.4C00 7.0000 7.6000 8.4000 9.0000
Trap Fill (percent) 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Depth (thousand feet) 4.2000 4.4000 4.7000 5.0000 5.3000 5.6000 5.8000
HC Saturation (percent) 30.000 32.000 36.000 40.000 44,000 48.000 50.000
Number of Prospects 1 1 1 1 1 1 1
Rollins/Trout Cr. Trans. Advanced Low GEOLOGIC VARIABLES and PROBABILITIES OF OCCURRENCE
Mean Std. Dev. "Dry Hole" Risk = 0.00CO0

———————————————— Prob. Depth <= 50000 = 1.0000

Clesure 81.000 2
Thickness 40.000
Porosity 7.000
Trap Fill 100.000

879 0il NA Gas AD Gas Gas

OCO0OULOOO LN
w
[34]
w

Pepth 5.000 Cond. Prcb. Prospect has 0.0000 ©1.0000 0.0000 1.0000
HC Saturation 40.000 .073 Cond. Play Prob. 0.0000 1.0000 0.0000 1.0000
Prospects 1.000 . 000 Uncond. Play Prob. 0.0C00 1.0000 0.0CC0 1.0000
Accumulations 1.000 000
Variable Function A B D(feet) A B D(feet) A B
Pe Linear 0.3900000 14.,700000
(PSI)
T Linear 0.0200000 510.00000
{(Deg Rankine)
Rs Linear 1.0000000 1.0000000
(Thousand CuFt/BBL)
2o Linear 1.0000000 1.0000000
(no units)
z lLinear 0.0000 0.9600000

(no units)

Depth Floor (feet) = 50000.00

Table 46. Calculation of low estimate of recoverable gas in the Rollins or
Trout Creek transition zone gas play using future advanced technmology.
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Rollins/Trout Cr. Trans. Advanced Low ESTIMATED RESCOURCES

Mean Std. Dev F35 F75 F50 FZ5S FOS
OIL
(8illions of BBLs)
Number of Accumulaticns 0.0 0.0 (o} 0 o] 0 0
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 C.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 o1
Accumulation Size 0.0381 0.0174 0.0169 0.0258 0.0346 0.0445 0.0710
Cond. Prospect Potential 0.0381 0.0174 0.0169 0.0258 0.0346 0.0465 0.0710
Cond. (B) Play Potential 0.0381 0.0174 0.0169 0.0258 0.0346 0.0465 0.0710
Cond. (A) Play Potential 0.0381 0.0174 0.0149 0.0258 0.0346 0.0465 0.0710
Uncond. Play Potential 0.0381 0.0174 0.0169 0.0258 0.0346 0.0465 0.0710
DISSOLVED GAS
(Trillions of CuFt)
Number of Accumulations 0.0 0.0 0 0 0 o} 0
Accumulation Size 0.0 0.0 0.0 0.0 J 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potentizl 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Coend. (A) Play Potentizl 0.0 0.0 .0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 . 0.0 0.0 0.0 0.0
GAS
(Trillions of CuFt)
Numkber of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 0.0381 0.0174 0.016%9 0.0258 0.0346 0.0465 0.0710
Cond. Prospect Potential 0.0381 0.0174 0.0169 0.0258 0.034% 0.0465 0.0710
Cond. (B) Play Potential 0.0381 0.0174 0.0169 0.0258 0.034% 0.0465 0.0710
Cond. (A) Play Potential 0.0381 0.0174 0.016%9 0.0258 0.0346 0.0465 0.0710
Uncond. Play Potential 0.0381 0.0174 0.0169 0.0258 0.0346 0.0485 0.0710
YIELD FACTORS
oIt
(Thousand BBL / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Million CufFt / Acre-Ft) 0.0001 0.0000 0.0001 0.0001 0.00C1 0.0002 0.0002
DISSOLVED GAS
(Million CuFt / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Table 46
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TIGHT GAS SANDS - Advanced Low ESTIMATED RESOURCES IN PLACE

Mean Std. Dev. F9S F75 FS0 F25 FOS
oL - ’
(Billions of BELs) : . A ..
i Aocumulapioﬁ Si1ze 0.001000 C.001C0C 0.0002 0.0004 ©~ 0.0207 G.0012 ° 0.0028
Cond Aggregate Potentiral 0:006000 0.005112 0.0014 0.0028_ 0.0046 0.0075 0.0154
Uncond Aggregate Potential N 0.00400Q 0.005112 0.C014 0.0028 0.0046 0. 0075 0.0154
NON-ASSOCIATED GAS o . : 4 S ‘
. “(Trillions of CuFt) ~ -+ | . S - ) " e
.| Accumulation-Size . . 2.974946 °° 2.979481 0:533¢  1.1981 2.1020 - 3.6879 .B8.2809
Cond Aggregate Potential” 17.849¢8 4.377962 | 11.649 14,728 ° 17.336  20.405 25.800
Uncend Psgresate Potential ' 17.84968 . 4.3779562 11.649 14.728 -17.336 20.40% © 25.800
DISSOLVED GAS
(Trilliens of CuFt)
Accumulation Size 0.001000C 0.001009 0.0002 0.0004 0.0007 ©.0012 0.0028
Cond Aggregate Potential ) 0.006000 0.005%112 0.0014 0.0028 0.004¢ 0.C075 0.015%4
Uncond Aggregate Potential 0.00£000 - 0.005112 0.0014 0.0028 0.004¢& 0.0C75 ©.0154
“GAS .
(Trillions of CuFt)
Accumulation Size 2.974946 2.979481 0.533% 1.1981 2.1020 3.46879 &.2809
Conda Aggregate Potential 17.84948 4.377962 11.649 14.728 17.336 20.405 25.800
Uncond Aggregate Potential 17.84946¢8 4.377962 11.649 14.728 17.33¢& 2C.40S 25.800
- Table U7
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FASP:TG 87.2 PC Mar. 19, 1987 10:17 WFORKRAM.DAT Run # 1

Williams Fork (Ro > 1.1) Advanced M.L. INPUT SUMMARY -
Play'Attribﬁte Probabilities Prospect Attribute Prébabilities -
- Hydrocarbén . . T PR ‘V.fV Qoientia} . Trapping - Effective . Hydrocarbon
" Source ' . Timing .Migration = Res. Facles Mechanism " pPorosity . Accumulation
1.000 1.000 1.000 15000 1.000 . 1.000 1.000
Mérginal Play Conditional Deposit Reservoir Hydrocarbon Prob. ) Recoyefy Factors %
Probability Pr-obability Lithology Gas 011 0il Free Gas
1.0CC 1.000 SAND 1.000 0.000 100.00 15.00
Geologic Variables F100 F35 F75 F50 F25 FOS FO
_ Closure (thousand acres) 1000.0 . lOéO.OA 1125.0 1190.0 . 1250.0 1325.0 1360.0
. .Thickness (feet) . 475.00 .520.00 590.00 6€50.00 '7?0J00_ B800.0D 975.0C
pPorocity (percent) 4 .5000 5.2500 &.0000 6.5000 6,9OQQ 7.2500 - 7.8000
Trap Fill (percent) IQO.QO 100.00 100.00 100.00 100.0C 100.00 100.C0
Depth (thogsand feet)- 7.7000. 7.9000 8.2000 8.4000 8.6000 - '8.9000 . 9.2Z000
HC Saturation (percent) 40.000 43.000 47 .000 50.00¢ 52.000 54 .000 55.0C0
Number of Prospects 1 . 1 - 1 . 1 1 1 1
Williams Fork (Ro > 1.1) Advanced M.L. . GEOLQOGZIC VARIABLES and PROBABILITIES OF OCCURRENCE
Mesan Std. Dev. “Dry ‘Hole" Risk = 0.0000
---------------- Prob. Depth <= 50000 = 1.0CC00
. Closurel187.750 85.887
. Thickness 658.500 . 95.753 . . memmemmm e RESQURCE -—---—=mmr=———
" ~Porosity - 6.390 T 10.652. . el . 0il NA Gas AD Gas Gas
Trap Fill. 100.000° ~ .- 0.000. .= . - .. LT e L memmmem . mdeemen U mmmied T e
_ % .- Depth.. -B.402 :. .0.314 .'Cond: Prob: Prospect-has 0.0000 = .1.0000 0.0000 . . '1.0C00
HC Saturation 49.275 ’ _;3.5L5 Coﬂd.'Play Prop.*~ <L 00000 . l.OQOD “.010000 . 1.0000."
-Prospects 1.000 .0.000 Uncond. Play Prob. -~ '0.0Q00. ‘.--1.0000- - 0.0000 1.0000
Accumilations = 1,000 "-- 0.609 L e e . e :
variable . Function A B D(feet) A 8 D{feet) . A . 8
pe’ . ‘Linear 0.4100Q00 14.700000
(PST) o - o PR T
T ' Linear =~ ©0.0200000 '510.00000
(Deg Rankine) . ) -
Rs Linear 1.0000000 1.0000000-
(Thousand CuFt/BBL) :
Bo Linear 1.0000000 1.0000000
(no umts) . ) )
z . .- . kinear . . - 0.0000 0.9700000 .
(np units): ) - el S .

-

" Depth Fldor (feet) = $0000.00

m———y

Table 48. Calculation of most likely estimate of recoverable gas in the
Williams Fork basin center gas play using future advanced technology.

136



williams Fork (Ro > 1.1) Advanced M.L. ESTIMATED RESQURCES

oIL
(Billions of BBLc)

Number of Acoumulatlon, 0.0 0.0 (s} 0. 0 0 0
) Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 ‘0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 . 0.0
cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 - 0.0
" . 'Uncond Play Potential 0.0 0.0 . 0.0 0.0 .0.0 0.0 0.0
{ 'NON-ASSQCIATED .GAS - S ’ ’
(Trillionsof CuFt) - : -
‘Number of Accumulations = 1.0000 0.0 1 1 1 Tl 1
Accumulation Size 30.114 7.1348 19.950 25.029 29.302 34.305 43.039
Cond. Prospect Potential 30.114 7.1348 19.950 25.029 29.302 34.305 43.039
Cond. (B) Play Potential 30.114 7.1348 19.950 25.029 29.302 34.305 43.039
Cond. (A) Play Potential 30.114 7.1348 19.950 25.029 29.302 34.305 43.039
Uncond. Play Potential 30.114 7.1348 19.950 25.029 29.302 34.305 43.039
DISSOLVED GAS
(Trzllxonc of CuFt)
Number of Accumulations 0.0 0.0 o 0 0 0 0
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
-Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond,Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GAS
(Tr'xll:.onc of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 30.114 7 1348 19.95%0 25.029 29.302 34.305 43.039
°  Cond. Prospect.Potential  .30.114 .. 7.1348 19.950 25.029 29.302 34.305 43.039
- Cond. "(B) Play Potential . 30.114. ~  7.1348 19.950° 25.029 29.302 '34:305 43.039 " |
. "cond.. (A)'Play Potential .~ 30.114" - - 7.1348 .;19.950 :25.02% .29. 302  34.305 -. 43.039 -
Unéond: Play Potent1al - 30. 114‘ 7.1348 . 19.950 " 25.029 '29.302  34.305 43.039 .
YIELD -FACTORS :
oIl . . N Coe o - . o E
"(Thousand BBL . / Acre- Ft)' - 0.0 0.0 - 0.0 0.0 0.0 .0.0 0.0 .
NON-ASSOCIATED GAS o o
(Million CuFt / Acre-Ft) 0.0003 0.0000 0.0C02 0.0002 0.0003 0.0003 0.0003
DISSOLVED GAS
(Million CuFt / Acre-Ft) 0.0 ‘0.0 0.0 0.0 0.0 0.0 0.0
. L 3 A N afe ot S
Table 48
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FASP:TG 87.2 PC Mar.19, 1987 . 10:23 -

Potential

WFORKTAM.DAT Run # 1

‘Hydrocarbon Trapping Effective Hydrocarbon
Source Timing Migration Res. Facies Mechanism Eorésity~ Accumulation
1.000 1.000 ° 1.000 - 17000 1.000 1.000 1.000

Ha}ginal Pléy“-jConditional‘Deposit-_‘Resefvoif .Hydrécarbon Prob. 'ﬁécovery.?éctors'g

Probability - Probability Lithology Gas - 01l 0il’ Free Gas

1.000 1.000 SAND 1.000 0.000 100.00 18.00
Geologic Variables FlQO F95 F75 FS0 F25 FOS FO
Closure (theusand acfes) 1664.0 1792.0 1888.0 1952.0 2014.0 2112.0 2240.0

Thickness (feet) 135.00 185.00 235.00 275.00 325.00 405.00 470.00

Porosity (perqeﬁt) 5.0000 5.75%00 6.5000 7.0000 . 7.4000 7.7500 8.0000

Trap Fill (percent) 100.00 - 100.00 100.00C 100.00 100.00 100.00 100.00

Depth (ﬁhousand feet) 5.4000 5.5000 5.7000 5.9000 €.1000 6.3000 6.4000

-HC Saturation (percent) - 40.000 43.000 47 .000 50.000 53.000 57.000C 60.000
Number of Prospects ) 1 1 1 1 1 1 1

Williams Fork Transition Advanced M.bL.

“Dry Hole" Risk = 0.0000

Table 49.

Mean Std. Dewv.
ke e Prob. Depth <3 50000 = 1.0000
Closurel952.000 105.648
Thickness 283.625 €9.930 mmmeeeee e RESOURCE —-—--—--——=—-
Porosity &£.890 0.652 011 NA Gas’ AD Gas Gas
Trap Fill 100:000 ©.000 e e TR Rt
- . . Depth  5.900 ©0.254 Cond. Prob. Prospect has 0.0000 1.0000 0.0000 . 1.0000
HC Saturation 50:000-:- ' -4.397 Cond. Play Prob. © 0.0C00 ° 1.0000 0.Q000 -~ 1.0000: -
. Prospects . -..1.000 . ©0.000 ~‘Uncond. Play Prob... . - ~0.0000 < 1.0000 -° 0.0000 : "1.0000
Accumulations  1.000 .0.000 e AP ’
" Variable -©  Function A ‘8 UD(feet) - & e - D(feet) . ‘A
Pe : Linear 0.3900000 14.700000
(PSI) ’ - :
LT " . .Lihear =~ 0.0200000 510.00000
* .-+ (Deg ' Rankine) ) . f B -
" Rs . ‘Linear 1.0000000 "1.0000000
(Thousand CuFt/8BL) - .
Bo Linear 1.0000000 1.0000000
(no units)
4 - Linear 0.0000 0.91000C0
(no.unitg) -
' Depth Floor (feet) = - S0000.,00

Calculation of most likely estimate of recoverable gas in the

Williams Fork transition zone gas play using future advanced technology.
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Williams Fork Transition Advanced M.L. ESTIMATED RESOURCES

Mean Std. Dev. F95 F75 F50 F25 FOS
o1IL
(Billions of BBLs)
Number of Accumulations 0.0 0.0 ) 0" s} . 0 .0
fccumulation Size 0.0 0.0 ~ 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0’ 0.0 0.0 0.0 0.0 -
Cond. (B) Play Potential 0.0 0.0 0.0 070 0.0 0.0 0.0 .
Cond. (A) Play Potential ‘0.0 0.0 0.0 0.0 0.0 - 0.0 0.0
‘Uncond Play Potential’ 0.0 ~0:0, 0.0 0.0 0.0, - 0.0 . '0.0
NON-ASSOCIATED GAS - . . . ,m -
(Trillions of CuFt) : L . ’ .
Number of Accumulations 1.0000 - 0.0 1 1 o 1
Accumulation Size 21.579 €.7831 12.424 16.73 20.586 25.322 34.109
Cond. Prospect Potential 21.579 &.7831 12.424 16.736 20.586 25.322 34.109
Cond. (B) Play Potential 21.579 6.7831 12.424 16.736 20.586 25.322 34.109
Cond. (A) Play Potential 21.579 6.7831 12.424 16.736 20.586 25.322 34.109
Uncond. Play potential 21.579 6.7831 12.424 16.736 20.586 25.322 34.109
-DISSOLVED GAS -
(Trillions of "CuFt)-
Number of Accumulations - 0.0 0.0 0 o o 0 0
fAccumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
" GAS
(Trillions of Cuft)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size - 21.579 &.7831 12.424 16.736 20.586 25.322 34.109
A Cond. Prospect Potential a 21.579‘ .- 6.7831 12.424 . 16.736 .20.586 ;25.322 34.109
. Cond. (B) Play Potential . =~ 21:57% .  6:783L.. 12.424 '16.736 :20.586. 25.322 34.109
- “cond. (AY Play Potential . .21.579. ' .6.7831  12.424 16,736 - 20:586 .25.322 34.109. -
- -Uncond. Play.Potentjal . . 21.579 -6.7831 © "12.424 16.736- 20.586 25.322° 34.1097 '
© YIELD FACTORS
oI L o
(Thousand BBL / Acre-Ft) - -~ 0.0 0.0 0.0 0.0 0.0 - 0.0 - 0.0
NON‘ASSOQIATED GAS . . .
(Million CuFt / Acre-fFt) 0.0002 0.0000 0.0002 0.0002 0.0002 0.0002 0.0003
. DISSOLVED GAS
(Million CuFt / Acre-fFt) 0.0 - 0.0 | 0.0 0.0 0.0 | 0.0 0.0
Table 49
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FASP:TG 87.2 PC Mar. 19, 1987 10:04 ILESRAM.DAT Run # 1

Iles (Ro > 1.1) Advanced Most Likely INPUT SUMMARY
Flay Attribute Probabilities Prospect Attribute Probabilities
Hydrocarbon : o - . Potential Trapping =~ Effective Hydrocarbon
Source Timing . . Migration '. Res. Facies  .Mechanism Porqsity . Accumulation
1,000 . 1.0000 7 1.060. .. 1.000 .7 1.000 1.000 1.000
Marginal Play  Conditional Deposit Reservoir Hydrocarbon Prob. Recovery Fa&tors %
Probability Probability Lithology Gas 0il 0il Free Gas
1.000 1.000 SAND 1.000 0.000 100.00 15.00
Geologic Variables F100 F95 F75 F50 F25 FO5 FO
Closure (thousand acres) 1400.0 1450.0 1550.0 1625.0 1700.0 1800.0 1850.0
Thickness (feet) 100.00 110.00 130.00 150.00 - 175.00 - 215.00 235.00
-Porosity (percent) . 4.5000 '-5.2900 6.0000 6.5000 6.9000 7.3000 © 7.5000
-Trap Fill (percent) - 100.00 - 100.00 100.00 100.00 ~ 100.00 100.00 100.00
Depth (thousand feet) 8.6000 8.8000 $.1000 $.3000 9.5000 9 .8000 .10.000
HC Saturation (percent) 40.000 "43.000 47 .000 $0.000 $2.000 54.000 55.000
Number of Prospects 1 1 1 1 1 1 1
Iles (Ro > 1.1) Advanced Most Likely GEOLOGIC VARIABLES and PROBABILITIES OF OCCURRENCE
Mean. Std. Dev. “Dry Hole" Risk = 0.0000
———————————————— . Prob. Depth <z 50000 = 1.0000
Closurels25.000 107.432
‘Thickness 155.125% 3288 —ememos——me——- RESOURCE —-~=——=m=mem——
Porosity . 6.390 . 0.670 ‘ 0il NA Gas . AD Gas Gas
Trap Fill 100.000 - ~.0.000 . ... - o e Srmmmm L mmmee- —m———=
Co. Depth © 9,300 . 0.308..Cond. Prob. Prospect has 0.0000 - 1.0Q00 ~0.6000 . 1.0000
_HC Saturation .49.275- - '3.515 Cond. fPlay. Prob..". - . 0.0000 - .1.0000 -:0.0000 .° .1.0000 -
. Prospects 1.000. ;7" 0.000 " Uncond. ‘Play Prob. ’ - 0.0000 .. 1.0000°  °~ ~0.0000° . 1.0000
* Accumulations 1.000 " '0.000 R : A o B ST o
variable Function - A - 8 . D(feet) A B D(feet) ‘A B
Pe Linear 0.4500000 14.700000
(pSI) : : ]
- T * Linear . 0.0200000 510.00000 °~ . - Lo )
) (Deg Rankine) Lo . n Co S .. . o . o
Rs . . Linear ' 1.0000000 1.0Q0000Q : : I .
(Thousand CuFt/8BL)
Bo Linear 1.0000000 1.0000000
(no units)

oz _ Linear ' 0.0000 1.0500000
(no:units) L. . . L

.Depth, Floor .(feet) = S0000.00 - . . . . , T

Table 50. Calculation of most likely estimate of recoverable gas in the Iles
basin center gas play using future advanced technology.
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Iles (Ro > 1.1) Advanced Most Likely ESTIMATED RESOURCES

oIl
(Billions of BBLs)

Number of Accumulations 0.0 0.0 ] 0 0 0 o}
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 c.0
NON-ASSOCIATED GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 10.606 2.9%41 6.4723 8.4479 10.207 12.303 16.096
Cond. Prospect Potential 10.60% 2.9%41 &6.4723 8.4679 10.207 12.303 16.09%
Cond. (B) Play Potential 10.60% 2.9941 6.4723 8.4679 10.207 12.303 16.096
Cond. (A) Play Potential’'" 10.€06 2.9941 6.4723 8.4679 10.207 12.303 16.09%
Uncond. Play Potential 10.606 2.9941 6.4723 8.4679 10.207 12.303 16.096
DISSOLVED GAS
(Trillions of CufFt)
Number of Ac¢cumulations 0.0 0.0 0 o} o} (0] 0
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 10.60¢ 2.9941 6.4723 8.4579 10.207 12.303 16.0%%
Cond. Prospect Potential 10.606 2.9%41 6.4723 8.4679 10.207 12.303 16.09%6
Cond. (B) Play Potential 10.606 2.9941 6.4723 8.4679 10.207 12.303 16.096
Cond. (A) Play Potential 10.608 2.9941 6.4723 8.4679 10.207 12.303 16.096
Uncond. Play Potential 10.606 2.9941 6.4723 8.4679 10.207 12.303 16.09%
YIELD FACTORS
OIL
(Thousand BBL / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Million CuFt / Acre-Ft) 0.0003 0.0000 0.0002 0.0002 0.0003 0.0003 0.0004
DISSOLVED GAS
(Million CuFt / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Table 50
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_FASP: TG 87.2 PC Mar. 19, 1987 10:11 ‘. . LILESTAM.DATA Run # 1

Iles Transition Advanced Most Likely : ‘ INPUT SUMMARY
Play Attribute Probabilities ~ Prospect Attribute Probabilities
Hydrocarbon ’ Potential ; Trapping Effective Hydrocarbon
. Source’ _ Timing Migration Res. Facies  Mechanism Porosity -Accumulation
1.000 1.000 1.000 1.000  :. 1.000 1.000 1.000
- Marginzl Play .- ‘Conditional Deposit Reservoir - Hydrocarbon Prob. Recévery Factors %
Probability - Probability - Lithology Gas 0il 01l Free Gas
1.000 1.000 SAND 1.000 0.000 100.00 20.00
Geologic Variables F100 F95 F75 F50 _ F25 FOS FO
Closure (thousand acres) 1000.0 1025.0 1075.0 1125.0 1175.0 1225.0 1250.0
Thickness (feet) 35.000C 50.000 65.000 75.000 85.000 100.00° 110.00
Porosity (percent) 5.0000 5.6000  6.4000 - 7.0000 7.6000 8.4000 $.0000
-Trap Fill (percent)" 100.00 100.00 100.00 100.00 - 100.00 - 100.00 . 100.00
Depth (thousand feet) 7.6000 7.8000 8.0000 8.2000 8.4000 8.6000 8.8000
HC Saturation (percent) 40.000 " 43.000 © 47.000 50.000 54.000 6€0.000 65.000
Number of Prospects 1 1 1 1 1 1 1
Iles Transition Advanced Most Likely . GEOLOGIC VARIABLES and PROBABILITIES OF OCCURRENCE
Mean Std. Dev. "Dry Hole"” Risk = 0.0000 o
P mm—— s mm————— Prob. Depth <= 50000 = 1.0000
Closurell25.000 63.410
Thickness 74.875 15.679  —emmoo—ese—e—- RESOURCE ---—-——-===-—
Porosity 7.000 0.879 0il NA Gas AD Gas Gas
Trap Fill 100.000 0.000 : mmmmm e T - w———-=
. .. Depth 8.200 Q.263 Cond. Prob: ‘Prospect has 0.0000 /1.0000 . ..0.0000 .° 1.0000
HC Saturation 50,725 : - 5.366. Cond. Play Prob. .- _ 0.0000 1.0000 . ©0.0000 = 1.0000
- . -«Rrospects. ..1.000. ... '9.QQO»_Qn¢ond,'Rlay Prob. 0.0000. . 1.0000 - ~0.0000 .- 1.0000..
Accumulations ~'1.000 © TT0.000. ;. - LT . SR I
variable = . Function . . .A" " B ' -Dp(feet) - A .8 . D(feet) * A - . B
Pe _tinear '0.3900000 14.700000
(PSI) . : ]
T - - ) Linear - 0.0200000 '510.00000
... (Deg- Rankife) .~ -~ .7 - - =0T .
Rs : © 7 Linear’ ~1.000000Q +.0000000
(Thousand CuFt/BBL)
Bo Linear 1.0000000 1..0000000
(no units)

Z_ Linear 0.0000 0.9000000
(no units) . :

. Depth Floor. (feet) = 50000.00,

Table 51. Calculation of most likely estimate of recoverable gas in the Iles
trasition zone gas play using future advanced technology.
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OIL
{(Billions of BBL<)
Number of Accumulationrs
Accumulation Sizs

Cond. Prospect Potential
Cond. (B) Play Potential
Cond. (A) Play Potential

Uncond Play Potential
NON-ASSOCIATED GAS
(Trillions of CufFt)

Number of Accumulations
Accumulation Size

Cond. Prospect Potential
Cond. (B) Play Potential
Cond. (A) Play Potential

Uncond. Play Potential

DISSOLVED GAS
(Trillions of CuFt)
Number of Accumulations
Accumulation Size

Cond. Prospect Potential
Cond. (8) Play Potential
Cond. (A) Play Potential

Uncond Play Potential

GAS
(Trillions of CuFt)
Number of Accumulations
Accumulation Size

Cond. Prospect Potential
Cond. (B) Play Potentizl
Cond. (AR) Play Potential

Uncond. Play Potential

YIELD FACTORS

OIL

(Thousand BBL / Acre-Ft)

NON-ASSCCIATED GAS

(Million CufFt / ARcre-Ft)

DISSOLVED GAS

(Million CuFt / Acre-Ft)

[eRcRoNeNoNe]
[eNeNeNoRaNe]

.0000
.9419
.9419
.9419
.9419
.9419

B bH DD DL

O0O0O0O0O0
O0O00O0OO0

1.0000
4.9419
4.9419
4.9419
4.9419
4.9419

COO0O0OO0OO0

.5913
.5913
.5913
.5913
.5913

T

oOoCoO0o
oooco0

1
.8059
.8059
.8059
. 8059
.8059

NNNNN

[cBeNoNoNeNs)
[eNecReoNsNol

.8059
.8059
.8059
.8059
. 8059

NNNNN

0.0
0.0002

0.0

Table 51
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. 8060
.80&0
.80560
.BO&O
. 8060

Wuuu

OO0OO0O0O0OO0
00000

.8060
L8060
.BO60
.B0&0
.BO&O

WU uwo

0.0

0.0002

0.0

F50 F25
0 - C
¢.0 0.0
0.0 0.0
0.0 0.0
0.0 c.o
G.0 0.0
1 1
4.7041 5.8141
4.7041 5.8141
4.7041 5.8141
4.7041 5.8141
4.7041 5.8141
0 O
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
1 1
4.7041 5.8141
4.7041 5.8141
4.7041 5.8141
4.7041 5.8141
4.7041 5.8141
0.0 0.0

0.0003 0.0003

c.0 c.0

o]
0.
o]
0.
0
0.

ocoo0DO

7.8862
.8862
.8862
.B862
.B862

N

OO0OO0O0O0O0
[cNeReoNeNe]

.8862
.B862
.8862
.8362
.8B6&2

NN

0.0

0.0004

0.0



FASP:TG 87.2 PC

Mar. 19,

1987

ROLLSRAM.DAT Run # 1

Hydrocarbon ) potential Trapping Effective ~ Hydrocarbon
_ Source Timing Migration Res. Facies Mechanism Porosity Accumulation
1..600 " 1.000 ©1.000 1.000 1ioo0C- 1.000 1.000
Marginal Play Concditional Deposit' Reservoir‘ Hydrocarbon Prob. .. Recovery Factors %~ ;
Probability © Probability Lithology Gas 0il 0il Free Gas
1.000 1.000 SAND  1.000 0.09¢C 100.00 20.00
Geologic Variables F100 F95 F75 F50 F25 FO5 FO
Closure (thousand acres) &4 .000 112.00 224 .00 320.00 416 .00 544.00 768.00
Thickness (feet) 30.000 32.000 34.000 40.00¢C 44 .000 48.000 50.000
porocsity (percent) 5.0000 5.6000 6€.4C000 7.00C0 7.6000 8.4000 9.0000
Trap Fill {(percent) 100.00 100.00 100.00 100.00 -100.00 100.00 100.00
~ Depth (phouéand feet) 7.3000 7.4000 7.6000 7.800¢0 8.0000 8..2000 8.3000
HC Saturation (percent) 30.000 32.000 35.000 40.000 44 .000 48.000 ° 50.C00
Number of Prospects 1 1 1 1 1 1 1

Rollins/Trout Cr. (Ro>1.1) Advanced M.L.

Closure 324.8C0
Thickness 40.000
Porocsity 7.000
-Trap F111 100.000
... . Depth . .7.800
. HC Saturation: 40.000.
. Prospécts ~ 1.000
‘Accumulations | 1.000
Variable . Function
Pe : Linear 0
(PSI) . :

F oo .Linear . .0
(Deg- Rankine)

Rs - : ‘Linear 1
(Thousand CuFt/BBL)

Bo Linear 1
(no units)

z Linear

(no units)

Dépth Floor.(feet) =  'so

142 363
5.073
0.879
€.000

© 0.254"

5.073 "

"0.006

- 0.000 .

. 4300000
jozo@ooo
. 0000000
0000000

0.0000D

000.00

0.9600000

"Dry Hole" Risk = 0.0000
Prob. Depth <= 50000 = 1.0000
------------- RESDURCE ——=-==mm—=mae
Cil NA Gas AD Gas Gas
Cond. Prob. -Prospect has 0.0000 .1.0000_ = 0.0000 . 11.0000
Cond. Play Prob. &~ "0.0000 - 1.6000 - ‘0.0000 - 1.0000 .
Unéohd. Pldy Prob..’ " " -0.0000. 10000  0.0000"-- 1.0000-
8 D(fest) A B - . D(feet)" A B
14 .700000
510.00000 . )
1.0000000
1.0006000

AR

Table 52.

Calculation of most likely estimate of recoverable gas in the

Rollins or Trout Creek basin center gas play using future advanced

technology.
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R21lins/Trout Cr. (Ro>1.1) fdvanced M.L. ESTIMATED RESQURCES

Mean Std. Dev F95 F75 F50 F25 FOS
oI1L
(Billions of BBLs)
Number of Accumulations 0.0 0.0 o} o} o} 0 o]
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cend. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 0.6033 0.3217 0.2338 0.3799 0.5324 0.7460 1.2123
Cond. Prospsct Potential 0.6033 0.3217 0.2338 0.3799 0.5324 0.7460 1.2123
Cond. (B) Play Potential , 0.6033 0.3217 0.2338 0.3799 0.5324 0.7460 1.2123
Cond. (A) Play Potential- 0.6033 0.3217 0.2338 0.3799 0.5324 0.7460 1.2123
Uncond. Play Potentizl 0.6033 0.3217 0.2338 0.3799 0.5324 0.7460 1.2123
DISSOLVED GAS
(Trillions of CuFt)
Number of Accumulations 0.0 0.0 0] o] o] (o} 0]
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
~ Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 0.6033 0.3217 0.2338 0.3799 0.5324 0.7460 1.2123
Cond. Prospect Potential 0.6033 0.3217 0.2338 0.3799 0.5324 0.7460 1.2123
Cond. (B) Play Potential 0.6033 0.3217 0.2338 0.3799 0.5324 0.7460 1.2123
Cond. (A) Play Potential 0.6033 0.3217 0.2338 0.3799 0.5324 0.7460 1.2123
Uncond. Play Potential 0.4033 0.3217 0.2338 0.3799 0.5324 0.7460 1.2123
YIELD FACTORS
oIL
(Thousand BBL / che-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Million CuFt / Acre-Ft) 0.0002 0.0001 0.0001 0.0002 0.0QOZ 0.0003 0.0003
DISSOLVED GA&S
(Million CuFt / Acre-fFt) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Table 52
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FASP:TG €7.2 PC Mar. 19, 1587 10:28 ROLLETEM,.DAT  Fun 8 1

Relling/Trout Cr. Trans. Advanced M.L. INPUT ESUMMARY
Play Attribute Prebabilities Prospect Attribute Probazbilities
Hydrocarkton Potential Trapping Effective Hydrecarbon
Source Tirming Migration Res. Facies Mzchanism Porosity Accunulaticn
1.000 1.0C0 1.000 1.000 1.000 1.000 1.000
Mafginal Play Conditional Depocit Reservoir Hydrocarton Prob. Recovery Facters %
Probability Probability Litholegy Gas 0il Cil Frees Gas
1.000 1.0C0 SAND 1.0C0 0.0090 100.00 22.00
Geclogic Variables F100 Fo5 F75 F50 F25 FOS FO
Clocure (thousand acres)‘v“ 40.000 45,000 &0.0C0 75.000 $5.000 135.00 155.00
Thickness (fest 20.000 32.000 365.000 40.000 44 _.000 48.0C0 50.000
Porocsity (percent) 5.0000 5.€000 6.4000 7.0000 7 .€0C0 8.4000 9.00C0
Trap Fill (psrcent) 100.00 102.00 100.C0 100.00 100.00 100.00 100.00
Lepth (thousand feet) 4.2000 4.4000 4.7000 5.0000 5.30C0 5.6C00 5.8000
HC Saturation (percent) 30.000 32.000 - 36.0C0C 40.000 44 .0C0 48.000 £0.000
Number of Prospects 1 1 1 1 1 1 1
Rollins/Trout Cr. Trans. Advanced M.L. GEQLOGIC VARIASLES and FROBABILITIES OF OCCURRENCE
Mzanr Std. Dsv. "Dry Hole™ Rizk = 0.00C00
————————————————— Preb. Depth <= 50000 = 1.C000
Closure £1.000 27.701
Thicknzss 40.000 s.o723 mmmmmeeea———— RESCURCE —---—-==-—==—~—
Porosity 7.000 0.879 01l NA Gas AD Gas Gas
Trap Fill 100.000 ¢.ooo0  mmmmen memeee emmmee —e e
Depth 5.000 0.385 Cond. Prob. Prospect has 0.0000 1.00C0 0.0000 1.0000
HC Saturation 40.000 5.073 Cond. Play Prob. 0.0C00 1.0000 0.00200 1.0000
Prospects 1.000 0.000 Uncond. Play Prob. 0.0C00 1.0¢00 0.¢000 1.0000
Accumulations 1.000 0.000
variable Function A B D(feet) A B D(feet) 1Y B
Pe Linear 0.3900000 14.7000C0
(PSI)
T Linear 0.0200000 510.00000
(Deg Rankine)
Rs Linear 1.0000000 1.00000C0
(Thousand CuFt/BBL)
Bo Linear 1.0000000 1.0000000
(no units)
z - Linear 0.0000 0.9600000
(no units)
Depth Flocr (feet) = 50000.00

Table 53. Calculation of most likely estimate of recoverable gas in the
Rollins or Trout Creek transition zone play.
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Rcllins/Trout Cr. Trans. Advarced ™M.L. MATE

Mesan Std. Dev F95 F75 FS0 F25 FOS
cIL
(Billiongs of BBLS)
Number of Accumulaticns 0.0 0.0 o} 0 o] 0 s}
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potentizl 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Fotential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 0.1047 0.0480 0.04é64 0.0709 0.095%2 0.1277 0.1951
Cond. Prospect Potential 0.1047 0.0480 0.0464 0.0709 0.0952 0.1277 0.1951
cond. (B) Play Potential.. 0.1047 0.0480 0.0464 0.0709 0.0952 0.1277 0.1951
Cond. (A) Play Potential 0.1047 0.0480 0.0464 0.0709 0.0952 0.1277 0.19%51
Uncond. Play Potential 0.1047 0.0480 0.0464 0.0709 0.0952 0.1277 0.1951
DISSOLVED GAS
(Trillions of CuFt)
Number of Accumulations 0.0 0.0 o} 0 o} [0} o}
Accumulation Size 0.0 0.0 0.0 0.0 0.0 c.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cornd. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Pctentizal 0.0 0.0 0.0 0.0 0.0 0.0 0.0
‘GAS
(Trillions of CuFt)
Number of Accumulations 1.00C0 0.0 1 1 1 1 1
Accumulation Size 0.1047 0.0480 0.04£€4 0.0709 0.0952 0.1277 0.1951
Cond. Prospect Potential 0.1047 0.0480 0.0464 0.0709 0.0952 0.1277 0.1951
cond. (B) Play Potential 0.1047 0.0480 0.0464 0.0709 0.0952 0.1277 0.1951
Cond. (A) Play Potential 0.1047 0.0480 0.0464 0.0709 0.0%52 0.1277 0.1951
Uncond. Play Potential 0.1047 0.0480 0.0464 0.0709 0.0952 0.1277 0.1951
YIELD FACTORS
OIL
(Thousand BBL / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Million CuFt / Acre-Ft) 0.0001 0.0000 0.0001 0.0001 ©0.0001 0.0002 0.0002
DISSOLVED EAS
(Million CuFt / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Table 53
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Mean Std. Dev F35 F75 F5C F25 £05
OIL
(Billions of BELs)
Accumulation Size 0.001060 0.001000 0.0002 0.0G04 C.0007 0.0012 0.0028
Cond Aggragate Potential 0.00&000 0.005112 0.0014 0.0028 0.004¢6 0.0075 0.0154
uUncond Aggregate Potentizl 0.00£000 0.005112 0.0014 0.0C28 0.0046% 0.0075 0.0154
NON-ASSOCIATED GAS
(Trillions of CuFt)
fccumulation Si:ze 11.32472 11.893g46 1.8308 4.3656 7.8092 13.96% 32.253
Cond Aggregate Potential 6£7.94832 16.75906 44.233 55.998 65.971 77.721 $8.393
Uncond Aggregate Pcotential 67.94832 16.75906 44 .233 55.9%8 65.971 77.721 $3.393
DISSOLVED GAS
(Trillions of CuFt)
Accumulation Size 0.001000 0.001009 0.0002 0.0004 0.0007 0.0012 0.0028
Cond Aggregate Potential.’ 0.C0&0C0 0.005112 0.0014 0.0028 0.0046 0.0075 0.0154
Uncond Aggregate Potential - 0.006000 0.005112 0.0014 0.0028 0.0046 0.0075 0.0154
GAS
(Trillions of CuFt)
Accumulation Size 11.32472 11.8938646 1.8%08 4.365% 7.8092 13.969 32.253
Cond Aggregate Potential 67.94832 16.75%906 44 233 55.998 §5.971 77.721 98.333
Uncond Aggregate Pctential 67.94832 16.75906& 44 .233 55.998 8£5.971 77.721 98.393

Table 54
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FASP:TG 87.2

PC Mar. 19, 1987

WFORKRAH.DAT Run # 1

N (nq'units)
pgpth ﬁloor'(

i

0.0000

feet) = 50000.00 .

Effective

. Hydrocarbon o Potential Trapping Hydrocarbon ]
. Source ) 'Timing‘- Migration . ." Res. Facies, Mechanism ..E?rosity .. Accumulation
1.000 1.000° 1.000 1.000. 1.000 1.000 1.000
Maréinal Eléy' Coﬁditioﬁal Deposit Reserqur' Hydrocarbdﬁ Prob. Recovery Fattors %
pProbability Propability Lithology = Gas 0il 0il Free Gas
1.C00 1.000C SAND 1.000 0.0C0 100.00 45.00
Geoleogic Varaiables F100 F95 F75 FSO F25 FOS FO
.Closure (thousand acres) . 10C0.0 1050.0 1125.¢C 1190.0 1250.0 1325.0 13460.0
.Thickness (feet) 475.0C 520.00 590.00 650.00 720.00 800.00 975.00
. Porosity (percent) 4.5000 5.2500 6.C0C0 &6.5000 6.9000 7.2500 7.5000
Trap Fill (percent) 100.00 .100.00 100.00 100.00 100.00 100.00 100.00
pepth (thousand feet) 7.7000 .7.90C0 8.2000 8.4000 8.6000 8.9000 $.2000
HC Saturation (percent) 40.000 43.000 47.000 50.00¢C 2.000 54.000 55.000
Number of Frospects 1 1 1 1 1 1 1
Williams Fork (Re > 1.1) Advanced High GEOLOGIC VARIABLES and PROBABILITIES OF OCCURRENCE
Mean Std. Dev “Dry Hole” Risk = C.000D
———————————————— Prob. Depth <= S0000 = 1.0000
Closurell87.750 85.887
Thickness €58.500 9s.7%%  moms—————eeo- RESQURCE -——-——==——--—-
Porosity 6.390 0.652 0il NA Gas AD Gas _Gas
Trap Fill 100.000 0.000 R - ————— S mmmmmm e
) ’ Depth . 8.402 0.314 “"Cond. Prob..Prospect has 0.0000 - 1.0000. ..0.0000 - -1.0000
©HE:Saturation 49.275° 3.515 OOhﬁp'Play;Pcop.ﬁa' 7 .x0.0Q00° -  1.0000., .:.0.0000 .. 1,0000
_ lprospects .1.000 0.000. . Uricond. Play Prob.’ “0,0000-. ~1.0900° ~ 070000 - 7 1.0000
" Accumulations’  1.000 0.000 - - S T ' -
" Variable - Funétion A e 'D(fest) A B D(feet) A B
Pe . Linear 0.4100000 14.700000
(pS1) . : > o
R Linear . °0.0200000 510:0C000 4 - .
- (Deg Rankine)’ ’ o
Rs. LT Linear 1..0000000 1.0000000 -
(Thousand CuFt/88L) : )
Bo Linear 1.00000C0O 1.0000000
. (no’units)
z Linear .0.9700000

T

Table 55.

Calculation of high estimate of recoverable gas

in the Williams

Fork basin center gas play using future advanced technology.
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Williams Fo}k (Rec > 1.1) Advanced High ' . . ESTIMATED RESOURCES

oIL - s

Number of Accumulations 0.0 0.0 o] o] 0 0 0o -
fAccunulation Size 0.0 0.0 0.C 0.0 - 0.0 0.0 0.0
Cond. Prcspect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0:0
cond. (&) Play Potential © 0.0 0.0 0.0 0.0 0.0 0.0 0.0
. tond. (A) Play Potential . 0.0 0.0 - 0.0 0.0 . _ 0.0 0.0 - -0.0
pncbnd Play.Potential 0.0 0.0 0.C 0.0 .- 0.0 0.0, 0.0
NQN-ASSOCIATED;GAS' .
(Trillions of CuFt) - - -
Number of Accumulations 1.0000 . 0.0 1 1 1 1 1
Accumulztion Size S0.341 21.404 59.850 75.087 87.907 102.92 129.12
Cond. Prospect Potential 90.341 21.404 59.850 75.087 87.907 102.92 129.12
Cond. (B) Play Potential S0.341 21.404 59.850 75.087 87.907 102.92 129.12
Cond. (A) Play Potential 30.341 21.404 59.850 75.087 87.907 102.92 129.12
Uncond. Play Potential 90.341 21.404 59.850 75.087 87.907 102.92 129.12
. DISSOLVED .GAS
“(Trilliohs of CufFt)
Number of Accumulations ‘0.0 0.0 e o . 0 O O
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.C 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GAS
(Trillions of Cuft)
Mumber of Accumulations 1.0000 0.0 1 1 1 1 1,
fccumulation Size 590.341 21.404 59.850 75.087 87.907 102.92 129.12
. Cond. Prospect Potential $0.341° .. 21.404 59.850 75.087 87.907 '102.92 129.12
. Cond. (B) Play Potential. . 90.341 -..21.404 . 59.85Q- 75,087 87.907. 102.92 129.12
Cond, (R) Play Potential . 90.341:g::ZZL.4OA;Z_59;859 .75.087 ;. 87.907 . -102.92 129.12 -
" Uncond. Play Potential ' 90.341 - 21.404 159.850}(75.087 87.907 1102:92 '129.12
.. YIELD FACTORS.-
. 0IL A : : L
(Thousand BBL / Acre-Ft) ’ 0.0 - - 0.0, .- 0.0 0.0 . - 0.0 0.0. . 0.0
NON-ASSOCIATED GAS . . g i
(Million CuFt / Acre-fFt) 0.0003 0.0000 0.0C02 0.0002 0.0003 0.0003 0.0003°
. DISSOLVED: GAS
(Million CuFt / Acre=Ft) 0.0 0.0 0.0 . 0.0 0.0 0.0 0.0
Table 55
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FASP:TG 87.2 PC ’ Mar.19, 1987 10:24 WFORKTAH.DAT Run # 1

williams Fork Transition Advanced High INPUT SUMMARY :
Flay Attribute Probabilities Prospect Attribute Probabilities
Hydrocarbon - . . Potential Trapbing ) Effective Hydrocarbon
Source - . Timing -.Migration Res.: Facies Mechanism Porosity °~ Accumulation
—TomommmSehe | emomoom——— Pemmmmogmmsmors | mooEmoe——o == Smesmememeee oo T ettt
¥.000 1:000 © - 1.600.7 . 1.000 - 1.000, ) 1.000 . . . 2.000 °
’ Harginai Piay ‘,Conditioﬁaiibeboéitf Resérvbir" Hydrdcarbon,ProB. Réboveﬁy Faciorswz_ o
Probability - Probability . Lithology Gas 0il 0i1l Free Gas
1.000 1.000 ’ SAND 1.00C 0.000 100.00 50.00
Geologic Vvariables F100 F95 F75 FSO F25 FO5 FO
Closure (thousand actres)  1664.0 .1792.0 - 1888.0 1952.0 2016.0 2112.0. 2240.0
‘. Thickness (feet) 135.00 .185.00 235.00 275.00 325.00 405.00 470.00
Porosity (percent) - 5.0000 =~ 5.7500 ' .. 6.5000 7 .0000 7.4000 7.7500 8.0000
Trap Fill.(percent) flO0.00 *100.00 “,100.90 - 100.00 100.00 100.00 . .100.00
Depth {(thousand feet) + 5.4000 . 5.5000 5.7000 5.9000 &.1000 . 6.3000 &.4000
HC Saturation (percent) 40.000 43.000 47 .000 50.000 53.000 . 57.000 = &60.C20
Number of Prospects 1 1 1 1 1 L 1
Williams Fork Transition Advanced High GEOLOGIC VARIABLES and PROBABILITIES OF OCCURRENMNCE
M=an Std. Dev. "Dry Hole" Risli = 0.0C00 3
---------------- . Prob. Depth <= 50C00 = 1.00C0
Closurel952.000 105.648
Thickness 283.625 69.930 L e m— e RESOURCE ~=====—==~=—-
Porosity 6.890 . 0.652 Oil NA Gas, AD Gas Gas
Trap Fill 100.000. 0.000 . P | m——m——— C e mmmmm— e oo —
- Depth.',5.900 . . 0:254 Qohd.fpkog. Proépect'has 0.0000 1.0000 ~ 0.0000 .- 1.0000
* HC Saturation 50.00Q . . 4:397 Cond. Play Prob. .. . 0.0000° 1.0000 . Q.0000  -1.0000 -
. Prospects. 1.00Q7:..-:0.000: Uncond. Play Prob. - . 0.0000. --1.0000 " "0.0000."." 1.0000 -
~Accumulations  11.000- - ~0.000 .- . ST R . . . . - .
variable ‘Function - A -~ 8 . D(feet) A B - D(feet) . A - B
Pe Linear ) 0.3900000 14.700000
(PSI) . ) .
ST " Linear’ 0.0200000 510.00000 -
-(beg Rankine) . .
.Rs . Linear 1.0000000 1.0000000
(Thousand CuFt/88L) " ) -
8o Linear 1.0000000 1.0000000
(no units)

K4 Linear 0.0000 0.9100000
(no units) ’ o .

Depth Floor (feet) = ° 50000.00 ~ ° .

Table 56. Calculation of high estimate of recoverable gas in the Williams
Fork transition zone gas play using future advanced technology.
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Williams Fork Tranciticen Advanced High ESTIMATED RESIURCES

CIL
(Billions of BBLs)

Number of Accumulations 0.0 0.0 0 0 (o] (o] (o)
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Trillions of CuFt)
Number of Accumulations <1.0000 0.0 1 1 1 1 1
Accumulation Size 59.942 18.842 34.512 46.489 57.183 70.338 94.748
Cond. Prospect Potential 59.942 18.842 34.512 46.489 57.183 70.338 94.748
Cond. (B) Play Potential 59.942 18.842 34.512 46.487 57.183 70.338 94.748
cond. (A) Play Potential 59.942 18.842 34.512 46.489 57.183 70.338 94.748
Uncond. Play Potential 59.942 18.842 34.512 46.489 57.183 70.338 94.748
DISSOLVED GAS
(Trillions of CuFt)
Number of Accumulations 0.0 0.0 o} [o} o} o} o]
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 59.942 8.842 34.512 46.489 57.183 70.338 94.748
Cond. Prospect Potential 59.942 18.842 34.512 46.489 57.183 70.338 94.748
Cond. (B) Play Potential 59.942 18.842 34.512 46.489 57.183 70.3383 94.748
Cond. (A) Play Potential 59.942 18.842 34.512 46.489 57.183 70.338 94.748
Uncond. Play Potential 59.942 18.842 34.512 46.489 57.183 70.338 94.748
YIELD FACTORS
oIL
(Thousand BBL / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Million CuFt / Acre-Ft) 0.0002 0.0000 0.0002 ©0.0002 0.0002 0.0002 0.0003
DISSOLVED GAS
(Million CuFt / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Table 56
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FASP:TG 87.2 PC Mar. 19, 1987 10:05 ILESRAH.DAT Run # 1

Iles (Ro > 1.1) Advanced High INPUT SUMMARY
Play Attribute Prcbabilities Prospect Attribute Probabilities
Hydrocarbon Potential Trapping Effective Hydrocarbon
Source Timing Migration Res. Facies Mechanism Porosity Accumulation
1.000 1.000 1.000 1.000 1.000 1.000 1.000
Marginal Play Conditional Deposit Reservoir Hydrocarbon Prob. Recovery Factors %
Probability Probability Lithology Gas 0il 0il Free Gas
1.000 1.000 SAND 1.000 0.000 100.060 45.00
Geologic Variables F100 F95 F75 F50 F25 FOS5 FO
Closure (thousand acres) 14C0.0 1450.0 1550.0 1625.0 1700.0 1800.0 1850.0
Thickness (feet) 100.00 110.00 130.00 150.00 175.00 215.00 235.00
Porosity (percent) 4.5000 5.2000 6.0000 6.5000 &.9000 7 .3000 7.5000
Trap Fill (percent) 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Depth (thousand feet) 8.64000 8.8000 $.1000 $.3000 $.5000 9.8000 10.000
HC Saturation (percent) 40.000 43.000 47 .000 50.000 52.000 54 .000 55.000
Number of Prospects 1 1 1 1 1 1 1
Iles (Ro > 1.1) Advanced High GEOLOGIC VARIABLES and PROBABILITIES OF OCCURRENCE
Mean Std. Dev. "Dry Hole" Risk = 0.0000
--------------- Prob. Depth <= 50000 = 1.0000
Closurelé25.C00 107.432
Thickness 155.125 32.%8¢  meemeeeemeeeea— RESOURCE -—=~==—vwm—me
Porosity 6.390 0.670 0il NA Gas AD Gas Gas
Trap Fill 100.000 c.ooo0  memeas | mmeeee | ssemme s
Depth $.300 0.308 Cond. Prob. Prospect has 0.0000 1.0000 0.0000 1.00C0
HC Saturation 49.275 3.515 Cond. Play Prob. 0.0Cc0C0 1.0000 0.0000 1.0000
Prospects 1.000 0.C00 Uncond. Play Prob. 0.0000 1.0000 C. 0000 1.0000
Accumulations 1.000 0.000
variable Function A B D(feet) A B D(feet) A B
Pe Linear 0.45000C0 14.700000
(PSI)
T Linear 0.0200000 510.00000
(Deg Rankine)
R Linear 1.0000000 1.0000000
(Thousand CufFt/BBL)
Bo Linear 1.0000000 1.0000000
(no units)
4 Linear 0.0000 1.0500000
(no units)
Depth Floor (feet) = 50000.00

Table 57. Calculation of high estimate of recoverable gas in the Iles basin
center gas play using future advanced technology.
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Ties (Ro > 1.1) Advanced High ESTIMATED RESOURCES

Mezan Std. Dev F95 F75 F50 F25 FO5
oIL
(Billions of BBLS)
Number of Accumulations 0.0 0.0 (o} 0 (o} o o
Accunmulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cend. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Pcotential 0.0 0.0 0.0 0.0 0.0 0.0 c.0
NON-ASSOCIATED GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 31.817 8.9823 19.417 25.404 30.621 36.909 48.288
Cond. Prcspect Potential 31.817 8.9823 19.417 25.404 30.621 36.909 48.288
Cond. (B) Play Potential 31.817 8.9823 19.417 25.404 30.621 36.909 48.288
Cond. (A) Play Potential 31.817 8.9823 19.417 25.404 30.621 36.909 48.288
Uncond. Play Potential 31.817 8.9823 19.417 25.404 30.621 36.909 48.288

DISSOLVED GAS
(Trillions of CufFt)

Number of Accumulations 0.0 0.0 o) 0 (o} 0] o]
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 c.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0

GAS
(Trillions of CuFt)

Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 31.817 8.9823 19.417 25.404 30.621 36.909 48.288
Cond. Prospect Potential 31.817 8.9823 19.417 25.404 30.421 36.909 48.288
Cond. (B) Play Potential 31.817 8.9823 19.417 25.404 30.621 36.909 48.288
Cond. (A) Play Potential 31.817 8.9823 19.417 25.404 30.621 36.909 48.288
Uncond. Play Potential 31.817 8.9823 19.417 25.404 30.621 36.909 48.288

YIELD FACTORS
OIL
(Thousand BBL / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Million CuFt / Acre-Ft) 0.0003 0.0000 0.0002 0.0002 0©.0003 0.0003 0©.0004
DISSOLVED GAS .
(Million CuFt / Acre-Ft) 0.0 0.0 0.0 c.o 0.0 0.0 0.0
Table 57
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FASP:TG B7.2 PC Mar.19, 1987 10:12 ILESTAH.DAT Run # 1

- TJIGHT GAS SANDS
Iles Transition Advanced High INPUT SUMMARY
Play Attribute Probabilities Prospect Attribute Probabilities
Hyarocarbon ’ ’ . - Potential Trapping Effective Hydrocarbon
. Source . Timing . .Migration - Res.. Facies - Mechanism . Porosity fAiccumulation
—— e ———— -—1—4;-——r4—: "“?f““;‘ ‘___f—f;_---f ““1“““‘;f e —m——————— Y et e -
1.000 1.000 1.000 1.000 1.000 1.000 1.000°
Marginal Play Cédditioﬁal Deposit ,Réservoir.’~Hydrqcarbon pProb. Recovery #éctdrs-z
Probabkility Probability’ Lithology Gas - 0il * .0i1l - . Free Gas
1,000 1.000 SAND 1.000 0.000 100.00 50.00
Geologic Variable F100 F95 F75 F50 F25 FOS FO
Closure (thousanq acres) 1000.0 '1025.0 1075.0 1125.0 1175.0 1225.0 1250.0
" Thickness (feet) 35.000 50.000 ) £5.000 75.000 85.000 ° 100.00 110.00
Porosity (percent) - 5.0000 5.6000 6.4000 7 .0000 7.6000° 8.4000 '9.0000
Trap Fill (percent) 100.00 100.00 100.00 . 100.00 100.00 - 100.00 100.00
. Depth (thousand feet) 7.6000 7.8000 8.0000 8.2000 8.4000 8.6000 8.8000
HC Saturation (percent) “40.00Q0 43 .000 47 000 5C.000 54 000 &0.000 65.6000
Number of Prospects 1 1 1 1 1 1 1
Iles Transition Advanced High GEOLOGIC VARIABLES and PROBABILITIES OF OCCURRENCE
Mean Std. Dev. “Dry Hole” Risk = 0.0000
———————————————— Prob. Depth <= S0000 = 1.0000
Closurel1125.000 63.410
_Thickness 74.875 15.679 S mEmmmmsm—memeee RESODURCE --=-~-=-----==-~
Porosity  7.000 0.879 - 0il NA Gas - AD Gas Gas
Trap Fill 100.000  -° 0.000 . . . . . e mm—mmm L mmmeae o e
" Depth . 8.200 .- 0.263 Cond:ﬂPrgb..Prospeot has 0.0C00 - . 1.0000° ~0.0000 1.0000
HC Saturation: 50.725. .. .'5.366 Cond. Play Prob. .’ .0.0000 . 1.0000  -0,0000..".°1.0000. .
© ‘Prospedts -1.000 ""0.000 Uhcond. Play Prob. - . 20'0000.., 1.0000} jO&OOOO - -1-,0000 ° - -
Accumylations = 1.000- ~  0.000 ., T S LT s
Variable - ‘Function -+ A - B - D(feet) A - D(feet) - A - .B
Pe ° Linear 0.3%00000 14.700000 .
-(PSI) ) T T . . - .. . .
T , Linear = 0.02000060 51000000 - R I . : -
(Deg Rankine) : . . o < - - . . ’ o
Rs . -Linear. 1.00000Q00 1.0000000
(Thousand CuFt/BBL)
Bo Linear 1.0000000 1.0000000
{(no units)
z Linear 0.0000 0.9000000
(no units)  -. :
Depth Floor (feet).z . 50000.00. . ... _ S S

' P A . e E IR . B R e g s

Table 58. Calculation of high estimate of recoverable gas in the Iles
transition zone gas play using future advanced technology.
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Iles Transition Advanced High : ’ : ESTIMATED,RESOURCES

oIL : .
(Billioné of BBLs) ’ ] .z

Number of Accumulations 0.0 0.0 o) -0 - (o] o] o]
Accumulation Size 0.0 0.0 > 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential - 0.0 0.0 0.0 0.0 0.0 .0 - 0.0
Cond. (B) Play -Potential 0.0 0.0 0.0 0.0 0.0 . 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0
* Uncond Play Potential 0.0. 0.0 0.0 0.0 0.0 .~ 0.0 - 0.0
NON-ASSOCIATED .GAS -+ . T L Do S
(TrilIiohs of. _CUft) e . - ‘. o T :
. Number of Aﬁcumulahone 1.0000 0.0 1 - ) 1 - 1 1
: Accumulation Size 12.355 3.9783 7.0148 9.5149 11.740 14.535 19.715
Cond. Prospect Potential 12.355 3.9783 7.0148 9.5149 11.760 14.535 19.715
Cond. (B) Play Potential 12.355 3.9783 7.0142 9.5149 11.760 14.535 19.715
Cond. (A) Play Potential 12.355 3.97€3 7.0148 9.5149 11.760 14.535 19.715
Uncond. Play Potential 12.35S 3.9783 7.0148 9.5149 11.760 14.535 19.715
DISSOLVED GAS
.(Trillions of CufFt) :
Number .of Accumulations " 0.0 0.0 o] o] o] .0 . -0
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0- 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 c.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 G.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
: Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
.. GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
. Accumulation Size 12.355 - 3.9783 7.0148 9.5149 11.760 14.535 19.715
. Cond. Prospect Potential . 12.355 .3.9783 7.0148 9.5149 11.760 14.535 1?ﬂ715
~.Cond. (B) Play Potential .. 12.355 - '3.9783 . 7.0148 " 9.5149 '11.760. 14.535 19.715
‘Cond. (A) Play. Potentlall' 12,355 - . "3.9783 . 7.0148 9.5149.° 11.760  14.535 - 19. 715 ..
- *Uncond. ‘Play Potentlal_ 12,3550 309783 0 77:0148 9.5149° 11.760 ‘14.535 19. 715
YIELD FACTOR“
’ G DIL R - . P : : : .
’(Thoueand BBL / Acre-Ft) 0.0 0.0 0.0 0.0 . 0.0 . 0.0° 0.0
" NON-ASSOCIATED GAS S ’ o i C ’ T o
(Million CuFt / Acre-Ft) 0.0003 " 0.0001 0.0002 0.0002 0.0003 0.0003 0.0004
DISSOLVED GAS R
(Million CuFt / Acre-Ft) 0.0 . 0.0 0.0 0.0 0.0 0.0 0.0
Table 58
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FASP:TG 87.2 FC Mar. 19, 1987 10:32 ‘ : ROLLSRAH.DAT Run # 1

Rollins/Trout Cr. (Ro>1.1) Advanced High - - INPUT SUHMARY .
Play A;tributé Probabilities ] Prospect Attribute Probabilifﬁes
Hydrocarbon . . Potential _ Trapping . Effective: - Hydrocarbon
Sourcg . Timing’ - Mlgratlon Res. Facies M=chan1°m ) Porosity . Accumulatlon
1.000 1.000 1.000 1.000 1.000° 1..000 ‘- 1.000
Marginal Play Conditional'Dépoéit Reservoir Hydro&arbon Prob. : Rebovéry Factors %’
Probability Prcbability Lithology Gas 0il - 0i1l Free Gas
1.000 1.0090 SAND 1.000 0.000 100.00 50 00
Geclcgic Variables F100 F95 F75 FS50 F25 FOS FO
Closure (thousand acres) 64 .000 112.00 224.00 320.00 416.00 544.00 768.00
Thlckness (feet‘ - 30.000 . 32.000 -36.000 40.000- ° 44.000 48.000 SOPOOQ
Porosity (percent) 5.0000 - S.§OOO - 6.4000 . 7 .0000 7.6000 8.4000 t.9h0000
Trap Fill (percent) . 100.00 100.00 100.00 100.00 © 100.00 . 100.00 - 100.00 -
Depth (thousand feet) . 7.3000 7.4000 - 7.6000 7.8000 8.0000 8.2000 - 8.3000 .
HC Saturation (percent) 30.000 32.000 36.000 40.000 44 .000 48.000 50.000
" Number of Frocpects 1 1 1 1 o 1 1 1
Rollins/Trout Cr. (Ro>1.1) Advanced High GEOLOGIC VARIABLES and PROBASILITIES OF OCCURRENCE
Mean® Std. Dev.. “Dry Hole" Risk = 0.0000 )
———————————————— Prob. Depth <=z 50000 = 1.0000
Closure 326.800 142.363 i
Thickness 40.000 5.073 ’ : S mmmmm e RESOURCE ~==m=m e =~
Porosity 7.C000 0.879 . i 4011' NA Gas AD Gas . Gas
Trap Fill 100.000 0.000 . g —teems e mmmee s | mm———
L " . Depth 7.800 . OJZSQ‘“Cond; Prob. Prospect ha= 0.0000 |~ 1.0000 -O}OOOD.' .;.0000
HC Saturation: 4D.000 - . 5.073: Cond. Play Prob. © 7 .0.0000  1.0000°-:-0.0000.° -1.0000 .
..’ Prospects.. .1.00Q . .0.000 Unpond Play Prob,'_“ 0 00d0, . .1.0000" 0.0000.. 1.0000 .
'Accumulat;onf .1.000 0.000 ) s e - SR
variable . Function . A "B D(feet) * A . ‘e D(feet). T A B
Pe . Linear 0.4300000 14.700000 .
(PSI). ] i : : . .. S . o . .
- Linear ~ -0.0200000° 510.000G0° . .. T T
(Deg Rankine) ’ S . ’ ’
Rs Linear -1.0000000 1.0000000
(Thousand CuFt/BBL)
Bo Linear 1.0000000 1.0000000
(no units)

Z Linear . 0.0000 0.9600000
(no un1t=) .

Depth Floor (feet) SOOOO.bQ- Co R o o T

L - Ve - .

Table 59. Calculation of high estimate of recoverable gas in the Rollins or
Trout Creek basin center gas play using future advanced technology.
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Rollins/Treut Cr. (Rec>1.1) Advanced High ESTIMATED RESCURCES

Mean Std. Dev F95 F75 F50 F25 FOS
OIL
(Billions of BBL<)
Number of Accumulations 0.0 0.0 0 (o} o] 0 0
Accumulztion Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NCON-ASSOCIATED GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
) Accumulation Size 1.5083 0.8043 0.5845 0.9498 1.3309 1.84651 3.0307
Cond. Prospect Potential 1.5083 0.8043 0.5845 0.9498 1.3309 1.8451 3.0307
Cond. (B) Play Potential 1.5083 0.8043 0.5845 0.9498 1.3309 1.8651 3.0307
Cond. (A) Play Potential 1.5083 0.8043 0.5845 0.9498 1.3309 1.8451 3.0307
Uncond. Play Potentiail 1.5083 0.8043 0.5845 0.9498 1.3309 1.8&451 3.0307
DISSOLVED GAS
(Trillions of CuFt)
Number of Accumulations 0.0 0.0 0 0 0 0 (u]
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (8) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potentizl 0.0 0.0 0.0 0.0 0.0 0.0 0.0
GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 1.5083 0.8043 0.5845 0.9498 1.3309 1.8651 3.0307
Cond. Prospect Potential 1.5083 0.8043 0.5845 0.9498 1.33209 1.8451 3.0307
Cond. (B) Play Potential 1.5083 0.8043 0.5845 0.9498 1.3309 1.8651 3.0307
Cond. (A) Play Potential 1.5083 0.8043 0.5845 0.9498 1.33C% 1.86851 3.0307
Uncond. Play Potential 1.5083 0.8043 0.5845 0.9498 1.3309 1.8651 3.0307
YIELD FACTORS
OIL
(Thousand BBL / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NCN-ASSCCIATED GAS
(Millicn CuFt / Acre-Ft) 0.0002 0.0001 0.0001 0.0002 0.0002 0.0003 0.0003
DISSCLVED GAS
(Million CuFt / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Table 59
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FASP:TG 87.2 PC ; Mar. 19, 1987 10:39 ROLLSTAH.DAT Run # 1

Rollins/Trout Cr. trans. Advanced High INPUT SUMMARY -
Play Attribute Probabilities _Prospect Attribute Probabilities
L Hydrocarbon L R - " Potential Trapbrhg ..  Effective Hydrocarbon
<7 < source : Timing -, - Migratien . Res. Facies ‘Mechanism - - Porosity Accumulation
.t 1.000. ] It 1.000-°  1.00 .. -71.000, . °.1.000 .  .1.000 - . - 1.000
Marginal Pla& ‘Conditional Depdsit . Reservoir Hydrocarbon Prob.' .Recovery Facfors %
Probability . Probability Lithology Gas . 011 0il Free Gas
1.000 1.000 SAND 1.000 0.000 100.00 55.00
Geologic Variables F100 F95 F75 F50 F25 FO5 FO
Closure (thousand acres) 40.000 45.000 60.000 ©75.000 95.000 135.00 A155.OO
Thickness (feet) 30.000" - 32.000 34.000 40.000 ° 44.000 48.000 . 50.0¢¢
Porosity (percent) - 5..0000 ;'5.6000 © 1 6.4000 . 7.0000 7.6000 8.4000 . -9.000C
Trap Fill (percent) 100.00 . 100.00 100.00° 100.00 - 100.00 100.00 100.0¢
- Depth (thousand feet) 4.2000 - 4.4000 . 4.7000 . 5.0000 . .5.3000 5.6000 5.8000 -
HC Saturation (percent) 30.000 32.000 3&-.000 40.000 44.000 48 .000 50.00¢
Number cof Prospects "1 1 1 1 1 1 1
Rollins/Trout Cr. trans. Advanced High ) GEOLOGIC VARIABLES and PROSABILITIES OF OCCURRINCE
Mean Std. Dev.’ “"Dry Hole"” RisK = 0.00CC9O
———————————————— Prob. Depth <= 5C0C0 = 1.6000
Closure 81.000 27.701
Thicknasz 40.000 5.3 mmemm—so—————- RESCURCE —-—--=~—-—mm—o-
Porosity 7.000° 0.879 - . : . 01l | NA Gas AD Gas Gas
. Trap £i11.100.000: ©.00Q . Tt v U eimmmmmm i mmmmes mmmmmo L oo
) *.7 “Depth .5.000 . 0.385 -Cond. Prob. Prospect has.0.0000 1.0000 - 0.0000. - .1.0000.
©'HC Saturation '40.000 . . '5.073..Cond: Play -Prob. 7 ° . 0.0000.:. 1.0000. }.©6.0000 ° 1.0000.
Prospects  1:000 [  0.000 ‘Uncond. Play Prob.. ' 0.0000 1.0000 " '0.000Q0 . 1.0000 -
(Acgumulations - 1.000 . = o.00Q . . oL STt : T
variable . Function A B D(fest) A 8 D(feet) A 8
Pe . Linear '0.3900000 14.700000
(PSL) - SN oL - . . . .
T . Lihear °~ 0.0200000 510.00000 .
(Peg Rankine) : ’ o N
RS Linear ©1.0000000 1.0000000- R
‘(Thousand CuFt/BBL) . s
Bo Linear 1.0000000 1.0000000
-(no units) :

2 S Linear 0.0000. 0..9600000
(no units) - K . - .

‘Depth-Floor (feet) = 50000.00- ~° * = . ¢ : -

Table 60. Calculation of high estimate of recoverable gas in the Rollins or
Trout Creek transition zone gas play using future advanced technology.
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Rollins/Trout Cr. trans. Advanczd High ESTIMATED RESQURCES

Mean Std. Dev F95 F75 F50 F25 FOS
oIl
(Billions of BBLS)
Number of Accumulations 0.0 0.0 0 0 0 0 0
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (A) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Trillions of CuFt)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accumulation Size 0.2617 0.1199 0.1160 0.1772 0.2379 0.31%94 0.4878
Cond. Prospect Potential 0.2617 0.1199 0.1160 0.1772 0.2379 0.3194 0.4878
Cond. (B) Play Potential 0.28617 0.1199 0.1160 0.1772 0.2379 0.3194 0.4878
cond. (A) Play Potential 0.2617 0.1199 0.1160 0.1772 0.2379 0.3194 0.4878
Uncond. Play Potential 0.2617 0.1199 0.1160 0.1772 0.2379 0.3194 0.4878
DISSOLVED GAS
(Trillions of CufFt)
Number of Accumulations 0.0 0.0 o] o] o] 0 o]
Accumulation Size 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. Prospect Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cond. (B) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cend. (R) Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Uncond Play Potential 0.0 0.0 0.0 0.0 0.0 0.0 0.0
" @As
(Trillions of Cuft)
Number of Accumulations 1.0000 0.0 1 1 1 1 1
Accunulation Size 0.2¢617 0.1199 0.1160 0.1772 0.2379 0.31%94 0.4878
Cond. Prospect Potentizl 0.2617 0.1199 0.1160 0.1772 0.2379 0.31%94 0.4878
Cond. (B) Play Potential 0.2617 0.1199 0.1160 0.1772 0.2379 0.31%94 0.4878
Cond. (A) Play Potential 0.2617 0.1199 0.1160 0.1772 0.2379 0.3194 0.4878
Uncond. Play Potentizal 0.2617 0.1199 0.1160 0.1772 0.2379 0.3194 0.4878
YIELD FACTORS
oIL
(Thousand BBL / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NON-ASSOCIATED GAS
(Million CuFt / Acre-Ft) 0.0001 0.00090 0.0001 0.0001 0.0001 0.0002 0.0002
DISSOLVED GAS )
(Million CuFt / Acre-Ft) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Table 60
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TIGHT GAS SANDS -~ Advanced High

s} (S
(Billions of BBLs)

Ascumulation Size

Cond Aggregate Potential

‘yncqnq Aggregate Potential

NON-ASSOCIATED GAS
(Trillions of CuFt)

- ———— Y . -

‘ Adbumglati9n Size '
‘Cond.Aggregate Potential

Uncend Aggresate Potential

DISSOLVED GAS
(Trillions of CufFt)
Accumulation Size
Cond Aggregate Potential
Uncond Aggregate Potential

;GRS . -
(Trillions of CuFt)
. * 2 M s

i i e S e -

‘Accumuiation Size -

Coﬁd Aggregate Potential
Uncond Aggregate Pctential

© 0.001000

“0.006000
0.006000

32.70411

~196.2246

1196.2246°

0.001000
0.006000

" 0.00800C

32.70411°
196.2246
196.2246

ESTIMATED RESOURCES IN PLACE

e e e A e e - e 2 A 4 A 4 e S~ S 42 . 4n - = - - — - - - - - n fn = Sn =~ Aa o am - A - e am an e o - - - —————

.

Std. Dev. Fos
0.00100C  ©.0002
0.005112 " 0.00l4
0.005112 0.0014
'I5.15386  5.2694 -

. 48.14134. 128,04
'48.14134 128.04
0.001000  0.0002
0.005112 0.0014
©.005112 0.0014
35.15386. 5.2694
48.14134 128.04
48.14134  122.04

Table 61
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"0.0004

0.0028

‘0.0028

112.335

161.90

161.50

0.0004
0.0028
0.0028

12.335

161.90

161.90

0.0007
0.0046
0.0046

- 22.276

190.57

190.57 --

0.0007
0.0046
0.0046

22.27¢
150.57
190.57

0.0012
0.0075
0.0075

" 46.230
1224.33
224:.33

0.0012
0.0075
0.0075

'40.230

224.32
224 .33

0.0028 ~
0.0154 .

- 0.0154

94.170 -
283.65 °
-283.65

0.0028

- 0.0154

C.0154

.94.170

283.65
283.65.~

-



Total in-place gas

Williams Fork basin center
Williams Fork transition
Iles basin center

Iles transition

Rlns.-Trout Cr. basin center
Rlns.-Trout Cr. transition
Aggregation at 75%
dependency

Current low

Williams Fork basin center
Williams Fork transition
Iles basin center

Iles transition

Rlns.~Trout Cr. basin center
Rlns.-Trout Cr. transition
Aggregation at 75%
dependency

Current most likely

Williams Fork basin center
Williams Fork transition
Iles basin center

Iles transition

Rlns.-Trout Cr. basin center
Rlns.-Trout Cr. transition
Aggregation at 757
dependency

Current high

Williams Fork basin center
Williams Fork transition
Iles basin center

Iles transition

Rlns.-Trout Cr. basin center
Rlns.-Trout Cr. transition
Aggregation at 757%
dependency

Table 62.

recovery factors.

95th

133.00
69.025
43.149
14.030
1.1690
0.2109
274 .45

95th

1.3300
0.6902
0.4315
0.2806
0.0234
0.0063
2.9217

95th

3.9900
2.0707
1.2945
0.8418
0.0584
0.0211
8.7537

95th

13.300
6.9025
4.3149
2.8059
0.1169
0.0316
29.039

164

Mean 1lst Mean
method  program
205.568 200.76
116.911 119.88
71.950 70.705
24.134 24.710
3.428 3.0167
0.556 0.4758
422,55 419.55
Mean 5th
rogram
2.0076 2.8693
1.1988 1.8950
0.7071 1.0731
0.4942 0.7886
0.0603 0.1212
0.0143 0.0266
4.4823 6.4842
Mean 5th
rogram
6.0227 8.6078
3.5965 5.6849
2.1212 3.2192
1.4826 2.3659
0.1508 0.3031
0.0476 0.0887
13.4214 19.407
Mean 5th
rogram
20.076 28.693
11.988 18.950
7.0705 10.731
4.9419 7.8862
0.3017 0.6061
0.0714 0.1330
44,4496 64.196

5th

287.93
189.50
107.31
39.431
6.0614
0.8870
605.33

Summary table listing 95%, mean, and 5% estimates of total in-place
gas and of recoverable gas in the six plays using the six different



Future Low

Williams Fork basin center 5.3200
Williams Fork transition 2.7610
Iles basin center 1.7260
ILes transition 1.1224
Rlns.~Trout Cr. basin center 0.0701
Rlns.-~Trout Cr. transition 0.0169
Aggregation at 757 11.649
dependency
Future most likely 95th
Williams Fork basin center 19.950
Williams Fork transition 12.424
Iles basin center 6.4723
Iles transition 2.8059
Rlns.-Trout Cr. basin center 0.2338
Rlns.-Trout Cr. transition 0.0464
Aggregation at 757% 44,233
dependency
Future high 95th
Williams Fork basin center 59.850
Williams Fork transition 34,512
Iles basin center 19.417
Iles transition 7.0148
Rlns.~Trout Cr. basin center 0.5845
Rlns.-Trout Cr. transition 0.1160
Aggregation at 75% 128.04
Table 62

95th
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Mean
program

8.0303
4.7954
2.8282
1.9768
0.1810
0.0381
17.8497

Mean

rogram
30.114
21.579
10.606
4.9419
0.6033
0.1047
67.9483

Mean

rogram
90.341
59.942
31.817
12.355
1.5083
0.2617
196.225

S5th
11.477
7.5798
4.2923
3.1545
0.3637
0.0710
25.800

5th
43.039
34.109
16.096
7.8862
1.2123
0.1951
98.393

5th
129.12
94.748
48.288
19.715
3.0307
0.4878
283.65



