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Porosity and Permeability Data for the Point Lookout Sandstone from
core holes IHCMS and 2 HCMS, northern San Juan basin, La Plata
County, Colorado

These data resulted from a U.S. Geological Survey study of two cores of the Upper
Cretaceous Point Lookout Sandstone. The core holes were drilled in 1988 as part
hydrocarbon microseepage (HCMS) project sponsored by the Bureau of Indian Affairs
and the Southern Ute Indian Tribe.

Drill hole IHCMS is located in T. 33 N., R. 13 W., sec. 30 and drill hole 2ZHCMS is
located in T. 32 N., R.13 W_, sec. 5. The holes were cored for their full length; 1350 and
1250 feet deep respectively. Core recovery was better than 98% in each hole. The cores
are archived at the U.S. Geological Survey Core Research Center, Denver, Colorado.
The archival library numbers for the holes are D990 for IHCMS and D632 for 2HCMS.
The cores are slabbed and available for inspection and sampling.

Plug samples were taken in the Point Lookout at changes in lithology or changes in
facies. These plugs (18 plugs from drill hole IHCMS and 22 plugs from 2HCMS) were
removed with a diamond-tipped coring device and are 1 inch in diameter. Figure 1
shows the location of the samples and the interpreted depositional environments. The
samples were sent to a commercial laboratory, GeoCore' of Loveland, Colorado for
determination of porosity and permeability under ambient conditions, as well as under
confining stress approximating reservoir depths. The GeoCore' analysis follows figure 1.
This publication only presents the porosity and permeability data. An article by Keighin
and others (1993) contains interpretation of this data and further information on the
porosity, permeability, petrography and depositional environments of these two cores.

Reference:

Keighin, C.W., Zech, R.S., and Wright Dunbar, Robyn, 1992, A tale of two cores:
Petrology, diagenesis, and reservoir properties of the Point Lookout Sandstone, Southern
Ute Indian Reservation, northern San Juan basin, La Plata County, Colorado: The
Mountain Geologist, Rocky Mountain Association of Geologists, v.30, no.1, p. 5-16.

' Any use of trade, product of firm names is for descriptive purposes only and does not imply endorsement
by the U.S. Geological Survey.



[This page intentionally left blank]



Overbank ] - Channel
Levee or splay . C 750 i .
Fluvial channel 1 n Marine (?) bay fill
Underclay ™ 3] «F
900 s .
Overbank - <« Non-marine channel
. - 800
] <[
Foreshore T C Lower coastal plain
950 4o [~ Sl
Upper shoreface T q—z 850 Shoreface/delta front
] . ] <
1ot r
1000 —_ : = 4.._"
n o Delta front
1 F - 900
Transition from BN A
middle to upper = <« Upper shoreface
shoreface i <=t
1050 <
'-D r
‘: - 950 Middle to upper (?)
> 7 < shoreface
Middle shoreface 1 £ IR T
1100 1L n
] - Shallow (?) transition
i+ " yo00 Distal to amalgamated
i L lower shoreface
T™>4i N Distal lower shoreface
] L Transitional
1150 +* C Lower shoreface
Lower shoreface ] - :_ 1050 ZTransition facies
] - Lower shoreface
> ;
T -
linnershelf to shoreface 1200 o
(storm sandstones) J=» - Transition facies
. n 1100
E :' Lower shoreface
1250 ] r
7 - Distal shoreface
. - 1150 transition
Innershelf n o
1300 —_ C
] L Innershelf transition
1350 -
THCMS well; T. 33 N., R. 13W,, sec. 30. 2HCMS well; T. 32N,,R. 13 W, sec. §;
La Plata County Colo. La Plata County Colo.

Figure 1. Facies of cores IHCMS and 2HCMS. Arrows show position of samples. Figure
modified from Keighin and others (1993). Lithologic columns show relative grain-size profile on
right (increasing grain size to the right) and estimated porosity profile on left (increasing porosity
to the left).



; |
[This page intentional]{y left [blank]



GeoCore

SPECIAL CORE ANALYSIS GEOLOGIC ANALYSIS
INTEGRATED STUDIES REGIONAL GEOCHEMISTRY ALAN P. BYRNES

Special Core Analysis
- of
Selected BIA Southern Ute Cores
for

U.S. Geological Survey - Denver

2/7/1989

5

187 LEANNE DR. . LOVELAND, COLORADO. 80537 (303)667-5983



1 GeoCore —

SUBJECT

Forty (40) core plug samples, identified as BIA Southern Ute, were
submitted for special core analysis by C. William Keighin, USGS
Denver. Tests consisted of routine klinkenberg permeability,
porosity, grain density, and bulk depsity. In addition tests were
performed on the effect of confining stréss on permeability and
porosity and a determination of the pore +/volume compressibility.

Mercury intrusion capillary pressure analysis to 10,000 psi was
performed on all samples and the resulting icapillary pressure data
converted to reservoir conditions and Height above free water
level. The data was further analyzed for pore size distribution,
surface area, "irreducible" water saturation, and relative
permeability relations. —

CORE PREPARATION EDURES

Cores measuring approximately one inch in diameter by one and a half
inch long were submitted for special core| analysis. The samples
were oven dried at 70 degC and then vacuum saturated with a
toluene/methyl alcohol azeotrope and sohxlet extracted until clean
and again dried in a vacuum oven to a constant weight within 0.003
grams. The samples were not humidity oven| dried since porosities
measured in this fashion do not reflect log measured porosities.

PERMEABILITY AND POROSITY

Ambient Porosity:

Ambient Helium porosities were measured on each sample prior to
Klinkenberg permeability measurement using a Boyle’s Law type
approach. Results are presented in the Basi¢ Data Summary Table.

Insitu Porosity and Compressibility:

Subsequent to obtaining ambient condition porosity, each core was
vacuum saturated with a light paraffiinic oil, placed in a Hassler
type confining pressure cell, and subjected to hydrostatic confining
stresses of 250, 500, 2000, and 2500 psia to simulate insitu
stresses. At each confining stress the volume of oil expelled was
measured using a micropipette to an accurécy of 0.001 cc. Pore
volume compressibilities were calculated directly from the expelled
fluid volumes. Porosity changes with jncreasing stress were
determined by correction of the bulk volumé for the pore volumes
expelled assuming that grain compressibility is negligible compared
to pore volume compressibility so that all pore volume changes are
associated with the same bulk volume change. Results are presented

in the Basic Data Summary Table. Insitu pore volume
compressibilities of these rocks are all les# than 4 * 10~% which is
\
|
|
_Location/Formaticn: _BIA Southern Ute ;
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generally below normal sandstone compressibilities (6 * 1076).
Comparison of insitu versus ambient porosities (Figure 3) shows that
insitu porosity values are within 1-3% (<0.5p.u.) of ambient
porosities for porosity values below 16%. With increasing porosity
values above this level the effect of confining pressure increases,
resulting in insitu porosity values being as low as 5% of the
ambient values. Following these measurements the core plugs were
dried to the same constant weight again. These weights agreed
with the initial weights within 0.003 gm.

Ambient/Insitu Klinkenberg Permeability:

To measure Klinkenberg permeabilities under ambient and insitu
conditions each core was placed in a Hassler type confining pressure
cell and subjected to hydrostatic confining stresses to simulate in-
situ stresses. Confining pressures at which Klinkenberg
permeability were determined were 250 psi and 2500 psi to simulate
ambient and insitu core data. Assuming that the net effective
stress assumption is approximately valid for- these rocks, these
pressures allowed the measurement of permeability at approximately
reservoir conditions. Klinkenberg permeabilities, which correspond
to non-reactive liquid permeabilities or high pressure gas permea-
bilities, were determined by extrapolation using He gas
permeabilities measured at three pore pressures. Comparison of
ambient to insitu permeabilities (Figure 2) shows that above
permeabilities of approximately 3 md insitu permeabilities are for
most samples within 10-20% of ambient values. However, below 3 md
increased confining stress has an increasing effect on the
reduction of permeability with decreasing ambient permeability
values. At ambient permeability values of 0.1 to 3 md insitu
permeabilities are between 20 and 50 % of ambient. At ambient
permeabilities below 0.1 md, insitu permeabilities are less than 5%
of ambient values.

Porosity versus Permeability:

Insitu porosity versus insitu Klinkenberg permeability displays a
clear linear semi-log trend (Figure 1). The linear regression of
this trend is:

- * -_
Iog10 K = ,353 ﬂinsitu 5.03

insitu

The correlation coefficient of this relationship is 0.92 RZ,

Location/ Formation: BIA Southern Ute
company: USGS Denver
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MERCURY INTRUSIO+ ANALYSIS
|
Analysis Procedure: ‘

Subsequent to permeability and porosity analysis the samples were
redried and ambient porosities remeasured. Each sample was then
transferred to the capillary pressur instrbment and evacuated to a
pressure of less than 10~! torr for a period of 10 minutes. The
sample was subjected to increasimg mercury injection pressures
ranging from 2.0 to 10,000 psia. At|each pressure, equilibrium was
assumed to have been established when the valume of mercury injected
was less than 0.2% of the pore volume for| a three minute period.
Injected mercury volumes were cor ectedlfor system and mercury
compressibility effects. Results ar presented in the accompanying
table s and figures. Accuracy and precision vary with sample pore
volume and outer pore sizes and surface roughness. Pump injection
volumes are readable to 0.00lcc. Based upon pore volumes from 0.5
to 2.5cc, estimated precision for the measurement is 0.5% for pore
sizes less thanh .107um. Also shown in the table s summarizing
mercury intrusion data for each sample are e calculated pore entry
size for each pressure, measured surface area, surface area
equivalent pore size, approximate reservoir oil/gas-brine capillary
pressures, heights above free water level or zero capillary
pressure, and the oil/gas an brine drainage relative
permeabilities.

Pore Size Distribution:

From the mercury injection capillary press&re analysis, pore entry
sizes were calculated using the Nashbrrn relation:

Pc = 4CTcos8/d

where Pc = capillary pressure (psia)
C = conversion constant (0.145)
8 = contact angle (deg)
T = Interfacial tension (dyne/cm?)
d = Pore entry diameter (microns)

This relation assumes that the mercury is entering cylindrical
shaped pores. In fact the pores of| rocks ican differ from perfect
cylinders considerably. In addition, frequently larger pores are
"bottle-necked" by smaller pores so that the pore size distribution
is biased toward smaller pores. These "errors" in the operational
measurement of pore size as well as |variation in the contact angle
with surface roughness and composition (120-150 deg) results in pore
sizes which can be as much as + 50% of the pore size derived from
the relation above. Based upon this magnitude of error and the
difficulty of adequate topologic desc iption of pore geometry, it is
considered sufficient for comparative purposes to present the
generalized pore sizes based upon the original Washburn relation.

_Location/ Formation: __ BIA Southern Ute
Company: USGS Denver
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Meyer (J.Phys.Chem., 1953) addressed correcting the skewed pore size
distribution of reservoir rocks due to bottle-necking. His approach
involved the use of probability and has not been applied here since
the sample set was too limited to know how applicable his findings
would be to these rocks. Correction of the pore size for the
various shapes of the pores can also be performed by calculating an
"equivalent" pore size from the surface area (r = 2*Volume/Surface
Area). This approach provides a pore size which is independent of
the cylindrical entry assumption but still does not correct the data
for bottle-necking. Pore sizes calculated in this way are shown in
the each accompanying capillary pressure table(s).

Figure 4 illustrates the .relationship between the log of the
principal pore size and permeability. The linear regression of this
correlation is:

Pore Size = 0.444 loglOKinsitu + 0.388

The regression correlation coefficient is 0.94 RZ2. This
relationship would indicate that the permeability within these rocks
is controlled by the flow through the principle pore size.

Irreducible Saturation:

With these rocks it is difficult to clearly define the "irreducible"
saturation. As such, the saturation at 2000 psi capillary pressure
was selected as being approximately irreducible. Figures 5 and 6
illustrate the relationship between irreducible saturation and
ambient and insitu permeability. Figures 7 and 8 illustrate the
relationship between the "irreducible" saturation at 2000 psi and at
4000 psi capillary pressure versus porosity. The correlation
between irreducible saturation and insitu permeability can be
expressed as:

- - »
Swi = -10.6 loglUKinsitu + 25.8
The regression correlation coefficient for this relationship is-

0.92 R2. Correlations with porosity were not performed since they
are not as accurate as that with permeability.

Location/Formation: _ BIA Southern Ute
company: USGS Denver




Surface Area Analysis:

Surface areas for the samples were calculated using the relation

" developed by Rootare and Prenzlow (J.Phys.Chem., 1967):
Vit
A = 0.0221/m Pdv
)
where A = Surface area (mtZ/gm)

m = Sample weight (gm)

P = Pressure (psia)
i Vi¢= Volume, total (cc)

Conversion of Air-Mercury Capillary PrLssure Data to

0i1/Gas-Brine Capillary Pressure Data:

In order to convert laboratory m asured‘air—mercury capillary
pressure data.to reservoir oil/gas-brine capt!}ary pressure data the
following relation .was used: -

P o/ng
Pc = ca-H
. res 9 a-Ha
where: Pcres = 0il/Gas-Brine capillary pressure at reservoir

conditions

Pca_Hg = Laboratory meagured air-mercury capillary
pressure

T coseo/g_b = Interfacial tegsion tjmes cosine of the

contact angle at reservoir conditions for

oil/gas-brine

Since the interfacial tension between
function of pressure and temperatur
vi92, 1951 p. 57-60), the exact val

oil/gas and brine varies as a
e (Hough et al, Trans. AIME,
ues assumed are shown at the

GeoCore —

bottom of the capillary pressure table

Conversion of Capillary Pressure Data
Free Water (Zero Capfllary Pressure):

In order to be able to determine the

(s).
to Height Above

saturation in any given rock

type as a function of height above the free water level, or to be

able to determine the saturation at th
is necessary to convert the air-merc

o

top of a given structure, it
y capillary pressure data to

height above free water level. This was performed using the
following relation:
Pc
res
H = eb - eo/g
where: H = Height above free water lev:l or above zero capil-
lary pressure (ft).
Pcres = Capillary pressure at reservoir conditions
_Location/Formation: __ BIA Southern Ute L
|
any: USGS Denver |
Company i
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(psi).
eb,o = Density gradient of oil/gas and brine (psi/ft)

Reservoir capillary pressures were obtained as described above.
Density gradients for the brine were estimated from average brine
compositions and were calculated for the oil/gas. The exact values
used are shown at the bottom of the capillary pressure table(s).

Burdine-Purcell Relative Permeability:

Combination of early work by Purcell (Trans AIME, 1949), Burdine
(Trans AIME, 1953), and Gates and Leitz (APl Dril & Prod, 1950)
allowed the development of a theoretical generalized relation
between capillary pressure and relative permeability:

Sw
Krw = (Sw—Swi)z s,,,dew(ch_

1-Swi f‘dSw/PcZ
o}
1
Krnw =C [ 1-5w \2 Sng_s_u_PEZ
1-Swi f‘dSw/PcZ
o}
where Sw = water saturation
Swi = Irreducible water saturation
Pc = capillary pressure
Kr = relative permeability; wetting,nonwetting

Relative permeabilities calculated from these egquations are for
drainage conditions (non-wetting displacing wetting phase) and thus
do not apply directly to water (wetting) displacing oil/gas
(non-wetting). However, they do provide an approximation. These
calculated permeabilities are also limited by the fact that
saturation versus capillary pressure data is not available from the
irreducible saturation to 0% water saturation. Although this data
becomes increasingly less important with decreasing water saturation
it does introduce some error. In general, this calculation approach
tends to give higher values for non-wetting phase relative
permeability at any given saturation and lower values for wetting
phase relative permeability than might be measured. This 1{s the
result of the error in the integration of the dSw/Pc2 term
described above which results in the conclusion that the relative
permeability approaches the absolute permeabiiity at {rreducible
saturation, which is infrequently true except for very high
permeability rocks and rocks exhibiting very low irreducible
saturations. This also resulits from differences between drainage
versus imbibition relative permeability curves. It is important to
note that these relative permeabilities are highly dependent upon
the value assumed for the irreducible water saturation.

Location/ Formation: BIA Southern Ute
Company: USGS Denver
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If 1t 1s Inconvenient to use these curves, but it is easy to obtain
or estimate data on Swi, then the simplified relations of Corey

~ (Prod. Monthly, p38, 1954) shown below or Brooks and Corey (paper 3
at CSU, formula not shown, 1964) might be moreé easily used:

Krw = ((Sw-Swi)/(1-Swi))4

Kro/g = (1-((Sw-Swi)/(1-Swi)))

This report was prepared for the exclusive and confidential use of (the client, The opinions, interpretations, and analyses are
based on observations and material supplied by the client or in the public domain. The interpretations or opinions expressed
represent the best judgement of Alan P, Byrnes or other personnel at GeoCore [all errors and omissions excepted). Alan P.
Byrnes, GeoCore, and its employees assume no responsibility and make no warranty or representations as to any decisions or
results, financial or otherwise, in connection with which this report is used or relied upon.

_Location/ Formation: __ BIA Southern Ute N

Comg: any: USGS D‘nvor
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SUNMARY OF BASIC CORE DATA

Pore  Immepu- [RREDU- LARGEST
KLINK- PERCENT YoLume  cIBLE  cIBLE  PRIN-
PerceNT EnBERs AMBIENT Bux  GRaIN Cowpress- WATER  WATER  cIPAL
Core Conrinine PoR- AmIENT PERMEA-PERMEA-DEnsITY DENSITY 1BILITY Satur- Satur-  PoRre

I.D. Pressure osity PoroSITY BILITY BILITY (cc/cc/ avion a7 aTION AT S1ZE
(psta) (1) (T (o) (1) (s/cc) (efcc) ps1*10-6) 4000ps1 2000est  (uw)
1-881  Ampient 15.4  100.0 0.503 100.0 2.26  2.67 .y 3wy 0.1
: 2000 15.3  98.9 1.6 <

2500 15.3  98.9 0.112 2.3 1.26

1-935  Amtewt 17.27 1000 43 100.0 2.19 2.6% 4.3 8.9 2.5
2000 16.5  96.0 ~ LW ]
2500 16.4  95.8 17.6 4%0.9 .20

1-953 Awpiewt 18.0  100.0 11.8 100.0 2.17 2.64 9.4 15.7 1.11
2000 17.4  96.3 1.18 1
2500 17.3 9.1 11.6 9.3 2.18

1-972  Ampient 20.5  100.0 57.3 100.0 2.09 2.62 4.6 9.9 14.3
2000 19.8  96.% .11 3 ‘
2500 19.7 9.2 56.3 9.3 Lll

1-994  Amerext 19.6  100.0 45.7 100.0 2.13  2.65 § 148 11.9
2000 18.9 9.2 .15 4
500 18.8  95.9 39.3 86.0 2.15

1-1006 Awsrest 7.9 100.0 0.057 100.0 2.47  2.69 30.8  85.3  0.268
000 7.8 99.1 1.48 1
500 7.8  99.00.0013 2.3 1.8

1-1032 Awsiewt 17.5 100.0 16.2 100.0 2.20 2.67 15 0.6 1.17
000 17.1 917 1.2 3
2500 17.0 9.4 15.2 93.8 2.1

1-1034 Amsiewt 18.%4  100.0 12.7 100.0 2.18 2.67 13.9 0 1.1
2000 17.8  96.9 .19 3
500 17.8  9%.7 12.6 99.2 2.18

1-1054 Amerest 14.5  100.0 0.662 100.0 2.27  2.66 19.6 274 1.08
2000 14.1 96.8 1.28 1
2500 18.0  96.6 0.438 66.2 2.29

1-1080 Amsrent 16.5- 100.0 3.39 100.0 2.3 .67 18.3 1.1 4.3
2000 15.9  96.3 .15 §
2500 15.9  96.1 .14 926 2.25

1-1099 Awpient 17.6  100.0 7.05 100.0 2.19  2.66 9.4 16.3 5.31
000 17.27 915 1.20 b
%0 17.2 9.7 7.01 9%.4 2.0

1-1112 Awmiest 18.2  100.0 0.528 100.0 2.30 2.67 26.6 6 0.7
2000 13.7  96.3 .31 §
2500 13.6  96.0 0.246 86.9 2.3l

1-1130 Awsrent 16.6  100.0 1.89 100.0 2.227  2.66 19.6 283 L1
2000 16.2  91.5 .13 b
2500 16.2  97.3 1.203 3.7 2.13

AMBIENT = 250 PSI CONFINING PRESSURE FOR PERMEABILITY; 0 PSI FOR POROSITY

Location/Formaticn: _ BIA Southern Ute
Company: USGS Denver
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SUNMARY OF BASIJ CORE DATA

|
| Pore  Immepu- IRREDU- LARGEST

KLnk- Percent YoLuwe  ciBLe  cIBLE  PRIN- .
Percent eNBere AmBIENT Butr | GRAIN Comeress- WATER  WATER  CIPAL
Core Cowrinine Por- AmBIENT Pemme-Permea-DEnstTy Dewsivy jsitity Satur-  Satur-  Pore
[.D.  Pressure osiTY PoROSITY BILITY BILITY , (cc/cc/ ATION AT ATION AT  SIZE
(psta) (1) (1) () (3)  (e/cc) (e/cc) psi*10-6) 4000pst 2000ps1  (um)
L 1-1150 Awetewt 9.9 100.0 0.0439 100.0 2.40 2.87 33.8 5 0.215
. 2000 9.9  99.6 1.41 1 1
. 500 9.9  99.6 0.0016 3.6 2.4]
1-1163  Amerent 17.3  100.0 12.9 100.0 2.200 12.67 1.6 1.y 5.37
2000 16.8  96.6 .11 | 3
2500 16.7  96.4 12,7 984 2.2
1-1188  Amwerient 16.8  100.0 35.3 100.0 2.227 2.6] 1.5 89 8.6
2000 16.3  97.1 1.4 1 3
2500 16.3 9.8 28.5 80.7 2.4
1-1193  Awpient 6.0 100.0 0.0609 100.0  2.53| 2.69 1.7 37 0.268
2000 5.8  95.6 .53 1
2500 5.7 95.50.005%% 8.9 2.5
1-1207.8 Amient 4.2 100.0 0.0306 100.0 2.57 2.68 3.3 85.9 0.0
2000 &1 98.1 1.57 |
1500 &1 93.10.0003 1.0 2.5
2-180  Ammiewt 197 100.0 19.2 100.0 2.11 2.82 6.6 12.7 1A3
2000 18.8  95.5 .13 : A
2500 18.7  95.2 9.67 50.% 2.13 :
2-170.5 Awgiewt 20.2 1000 12.6 100.0 2.09 .82 17 13.1  1.08
. 2000 19.3  95.4 .11 A
%0 193 95.2 8.97 7.7 Ll
2-789  Amprewt 16.5 1000 2.79 100.0 2.2l  2.04 123 19.9 .08
2000 159  95.9 1.3 | 4
250 15.8 95.6 .M 8.4 2.23
1-809.2  Amprewt 18.4 1000 32.5 100.0 2.14 2.63 5.3 9.8 126.9
1000 17.6  95.% .11 5
%0 1.5 9.1 1.7 3.5 L1
2-830  Amsiewt 15.3  100.0 1.87 100.0 2.22 2.82 183 3.2 L.08
2000 185  98.% LU 4
2500 18.% 942 0.79% 825 LA
2-852  Awmiewt 204  100.0 82.4 100.0 2.08 2.2 5.8 9.9  126.9
2000 19.5  95.4 2.11 b}
. 500 19.4  95.2 55.6 7.5 2.1l l
2-864  Ampient 18.6  100.0 27.5 100.0 2.14 2.63 6.3  10.8  17.9
000 17.7  95.4 .16 §
%0 17.7  9%5.1 3.1 697 .11
2-883  Ampiewt 1.4 100.0 69.6 100.0 2.15 2.61 1.8 6  26.9
2000 16.6  95.2 .11 | 5
2500 16.5 %4.8 59.3 852 .18 |
AWBIENT = 250 PSI CONFINING PRESSURE FOR PERNEABILITY; 0 PSI Foﬁ POROSITY

o

Company:_ USGS Denver
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SUMMARY OF BASIC CORE DATA

Pore  IRReDu- [IRREDU- LARGEST

Kuink- Percent VoLume  CIBLE  CIBLE  PRIN-

PERcENT EnBERe ABIENT Butx  GRAIN Comeress- WATER  WATER  cCIPAL

Core Cowrinine Por- AmBIENT Pemmea-Pemea-Density Dewstty IBILITY SaTuR-  SaTuR-  PoRe
[.D.  Pressure oSiTY POROSITY BILITY BILITY (cc/cc/ ATiON AT ATION AT  SIZE
(ps1a) (1) (1) (o) (I} (elce) (sfcc) psi*10-6) 4000ps1 2000pst  (um)

1-907  Awerewt 194 100.0 246 100.0 2.13 2.6 3 8.6 139 119

2000 18.5 9.5 1.15
500 185 9.3 W2 B 115

2-916.5  Amsrewr 18.9 1000 70.2 100.0 2.14 2.4 59 108 179
2000 18.1 9.6 ) 1.16 §
2500 18.1 953 384 507 1.16

-915  Awmiewt 16.7 1000 5.08 100.0 2.20 2.64 3.7 199 5.3
2000 16.0  95.8 1.2 3
500 15.9 9.6 L 882 .12

2-937  Awmrewt 16.5 1000 438 100.0 2.21 2.5 B B3I 53
000 15.8 9.5 .13 }
2500 151 9%5.2 3.65 8.3 .13

2-961  Amerewt 16.7  100.0 21.65 100.0 2.23  2.68 g4 134 8.6
2000 16.2 9.7 .25 l
2500 16.1  9%.6 2.6 99.8 2.25

-917  Mnerewt 18.0  100.0 32.9 100.0 2.20 2.68 4.1 §.6 119
2000 17.4 9.7 2.1 l
250 1.4 9%.6 28.8 9%0.6 2.12

2-1006  Awsrewr 141 100.0 0.939 100.0 2.2 2.67 19.1 295  1.08
2000 13.6  96.2 1.31 ]
500 13.5  95.9 0.661 704 2.31

1-1033.3 Awmiest 15.7  100.0 0.563 100.0 2.25  2.66 18.6  30.1  1.08
2000 15.7  100.0 1.5 <l
2500 15.7  100.0 0.329 58.%  2.25

2-1081  Amsrewt 6.6 100.0 0.0278 100.0 2.50  2.67 8.3 705 0.107
2000 6.5 99.3 1.50 <]
500 6.5  99.30.0000 2.5 2.50

2-1042.% Amprent 8.3 100.0 0.0395 100.0 2.45 2.87 3.7 4.7 0.268
000 8.2  98.7 1.5 1
1500 8.2  98.60.0073 18.5 2.8

2-1067  Amsrewt 16.4  100.0 13.8 100.0 2.24  2.68 §.2 138 1l
2000 15.9 9.8 2.26 1
500 15.9 9.7 121 81.7 2.6

2-109%  Ameiext 13.0  100.0 10.6 100.0 2.3  2.68 3.1 6.7 .1
2000 12.6  9%.8 .34 3
2500 12.6 9.5 9.81 %25 2N

-1115  Amerewt 164 100.0 11.9 100.0 2.2%  2.68 1.3 113 53
2000 15.8 9.4 2.25 4
500 158 9%.1 10.3 86.6 2.26

2-1189  Ammiext 10.2 1000 0.163 100.0 2.0  2.67 11.9 204  1.08
2000 10.1  93.0 1. 1
250 10.1  98.8 0.0672 8.2 2.%0

AMBIENT = 250 PSI CONFINING PRESSURE FOR PERMEABILITY; 0 PSI FOR POROSITY

Location/ Formation: BIA Southern Ute
_Company: _USGS Denver
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Figure 3
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IRREDUCIBLE SATURATION VS PERMEABILITY
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Figure 7
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BIA SoutHern %TE 1-881

GeoCore —

Buspine-PuRCELL

AepRox.  AepRox. CALCULATED
Nercury  Aeprox. CumutaTive Distri- Cumuta- EquivaLeNT ReSERVOIR  GAS-VATER
Insection  Pore  Netvime  sution  TIve CYLINDRICAL GAS+WATER  HElemT fas Brine
Capieeary  Ewtry  Puase  Fuwc- Surrace  Pore  CAPILLARY ABOVE FRee ReLATIVE RELATIVE
© Pressure DiameTer SaTuraTion  Tiow  AREA  DiameTER  PResSure WATER LeVEL PERMEA-  PERMEA-
(psia) (un) (X pore voL) (n2/e) (um) (pSIA) (frv)  micrry (Dsierry (1)
0 o 100.0 0.0 0.000 0.000  0.00 0.0 0.00  100.00
1 107. 100.0 0.0 0.000 0.000 0.38 0.9 0.00  100.00
b 538 100.0 0.0 —0.000 0.000 0.76 1.9 0.00  100.00
6 35.8 100.0 0.0 0.000 0.000 113 2.8 0.00  100.00
§ 26.9 100.0 0.0 0.000 0.000 1.51 3.8 0.00  100.00
10 2.5 100.0 0.0 0.000 0.000  1.89 17 0.00  100.00
12 11.9 100.0. 0.0 0.000 0.000 .21 5.6 0.00  100.00
15 143 100.0 0.0 0.000 0.000  2.83 1.0 0.00  100.00
18 11.9 100.0 0.0 0.000 0.000 3% 8.5 0.00  100.00
- 102 100.0 0.0 0.000 0.000 | 3.9 9.9 0.00  100.00
25 8.60 100.0 0.0 0.000 0.000 .72 11.7 0.00  100.00
3 1.0 100.0 0.0 0.000 0.000 { 5.66 14.1 0.00  100.00
% 5.3 100.0 0.0 0.000 0.000 | 7.9 18.8 0.00  100.00
5 4.3 100.0 0.0 0.000 0.000 9.44 3.5 0.00  100.00
60 3.58 100.0 0.0 0.000 0.000 11.33 28.2 0.00  100.00
80 2.68 1000 0.0 0.000 0.000 15.10 31.6 0.00  100.00
100 2.15 100.0 0.0 0.000 0.000 118.88 1.0 0.00  100.00
200 1.08 9%.0 2.0 0.005 0.889  37.76 9.9 0.01 95.55
joo . 8.9 19.1 0.078 0.593  56.63 140.9 1.15 18.51
00 537 709 8.1 0.119 0.488  75.51 187. 9.25 11.51
50 .30 65.9 5.0 0.151 0.35%  [94.39 8.8 13.40 1.97
800  .358 6l.8 4.1 0.182 Q9% 3.0 281.8 1.4 2.69
800  .268 5.1 6.7 0.250 217 151.02 g W 1.40
1000 .15 5.1 5.0 0.315 0.178  188.78 869.6  30.59 0.60
1500 .13 0.7 9.4 0.49% 0.119 %83.17 7088 43,66 0.22
0000 .10 WA 6.3 0.65% 089 371.56 939.2  53.70 0.05
joo0  .072 6.8 8.0 0.963 0.059  566.34  1%08.8  67.81 0.01
000 .05 30K I I W3 L 0.0  )%5.12  1878.4  77.26 0.00
5000  .083 179 3.5 L1839 0.036 943.91  23a8.0 8428 0.00
6000  .035 16.1 1.9 1.580 0.030 1132.69  2817.6  #88.18 0.00
7000  .03] J L3 S O I W A 05 1321 811 91.96 0.00
go00  .027 18 15 189 0.022 1510.25  375%.8  95.21 0.00
9000  .024 11.6 1.2 2.028 0.020 1699.03  %226.4  97.83 0.00
10000  .022 10.6 1.0 2.193 018 1887.81  26%.0  100.00 0.00

ALL He CALCULATIONS ASSUNE AIR-MERCURY T=A84 pywe/cnl,
10 pynes/cn
DEnsiTy cRADIENT FoR 6AS=0.068psi/FT; BRINE=0.A]PSI/FT.

- GAS-¥ATER Pc assumes eas-wATER TCos0=

_Location/ Formation: BIA Southern Ute

Contact AmsLE=140p€s.

_Comoany: USGS Denver
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022

1.043

Approximate Pore Entry Diameter (um)

Mercury Injection Caplliary Pressure (psia)

0 20 40 60 80 100
Wetting Phase Saturation (%pore space)

_Comgany: USGS Denver
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BlIA Scuthern Ute 1—-881
o CAPILLARY PRESSURE VS SATURATION
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BlIA Southern Ute 1 —881

SATURATION VB HEIGHT ABOQVE FREE WATER
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BIA Southerw bre 1-935
\
|

Burnine-PurceLL

! Atprox.  ApPRox. CALCULATED
- Mercury  Aeprox. CumuLATIVE DiSTRI- Cumuta= EQUIVALENT RESERVOIR GAS-WATER
© Ingecion  Pore  WETTING  BUTION  TIVE CYLINDRICAL GAS-WATER  HETGHT  Gas Brine

+ CAPTLLARY  ETRY Puase  Fuc-  SurFACE Pore  CAPILLARY ABOVE FREE RELATIVE RELATIVE
« PRESSURE DIAWETER SATURATION TION  AREA  DIAMETER  PRessure WATER LeveL Permea-  Permea-
+ (ps1A)  (um) (X poRe vor) (n2fe)  (um) pstA)  (f1)  mictTy (Dsierty (1)

= 0 o 100.0 0.0 0.000 0.000 | 0.00 0.0 0.00  100.00
1 107. 100.0 0.0 0.000 0.000 0.38 0.9 0.00  100.00
y 538 9.3 0.7 0.000 LN 0.76 1.9 0.00 98.53
6 35.8 98.3 1.0 0.000 29.630  1.13 2.8 0.01 83.54
8§ 126.9 92.6 5.6 0.001 na11 | 151 3.8 0.0 67.71
10 1215 18.9 137 0.003 1.1 1.89 b7 3.40 36.29
12 11.9 66.9  12.0 0.005 18815 | .0 56  10.85 13.12
15 183 5.0 8.9 0.007 11.852 .83 7.0 18.%5 132
18 1.9 580 &1 0.008 9.877 3. 8.5 1.19 1.47
1 10.2 5.6 2.4 0.008 8.466 3.96 9.9 BN 0.72
5 8.60 1.5 2.1 0.009 1111 N 1.7 27.88 0.8
3 .h 1. 1.9 0.010 5.926  5.66 w1 301l 0.2
8 5.37 mg 2.8 0.0l L4 1.5 18.8  33.%9 0.14
5 430 09 2.0 0.013 3.556 9.4 3.5 36.00 0.07
60  3.58 il.5 1.3 0.014 .9%3 11.33 8.2 3.8 0.04
80  2.69 9.2 1.3 0.0 .21 | 15.10 1.6 40.87 0.02
100 215 314 1.8 0.019 1.78 ' 18.88 .0 BN 0.01
200 1.08 1.9 5.5 0.0 0.889 . 37.76 93.9  51.39 0.01
300 Jn .0 L1 0.0% 0.593 = 56.63 1380.9  571.95 0.00
400 531 nSs 32 0.000 0.4m | 75.51 187.8 6314 0.00
500 A30 1.3 .1 0.08 0.356 939 138.8  66.34 0.00
600  .358 0.8 1.9 0.102 0.29 ‘113 1] 281.8  70.2% 0.00
800 .168 17.2 3.1 0.13 0.2227 150.02 - 3715.7  75.88 0.00
1000 A1 189 2.4 0.7 0.178 [188 18 469.6  80.33 0.00
1500 J43 1.1 3.7 0.25% 0.119 283.17 708.0  81.5%% 0.00
000 - 107 8.9 123 033 0.083  371.56 939.2  92.0% 0.00
3000 A0 6.1 .8 0.8 0.059 566.34  1%08.8  91.77 0.00
400 .05% 3 L8 0.5%2 0.048  755.12  1878.%  100.00 0.00
5000 083 3.0 13 0.612 0.036 | 983.91  2348.0  100.00 0.00
6000 035 .0 1.0 0.705 0.030 1132.69  2817.6  100.00 0.00
7000 031 1.4 0.7 0.769 0.025 1321.87  3287.17  100.00 0.00
8000 N3] 0.9 0.4 0.818 0.022 11510.25  3756.8  100.00 0.00
9000 Ry Ay 0.6 0.891 0.020 11699.03  #226.%  100.00 0.00
10000 0 ~0 0.4 0.9 0.018 |1887.81  4696.0  100.00 0.00
ALL He CALCULATIONS ASSUME AIR-MERCURY T=484 pywe/cw2, Contact AneLe=140pes.
_ Gas-ater Pc assumes gas-water TCos(= 10 ovmes/cw
= DENSITY GRADIENT FOR 6As=0.068ps1/FT; srine=0.47es1/FY.

___J!!umw lJtB(i&i Denver

\
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BIA SOUTHERN UTE 1-935

022

e [ .108

1000 et —.215

= .43

—=1.08

Approximate Pore Entry Diameter (um)

Mercury injection Capillary Pressure (psia)

10 20 40 60 80 100
Wetting Phase Saturation (%pore space)

_Company: USGS Denver
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BIA Sournsnn\Uvz 1-953

: BurDine-PurceLL
’ ApProX.  AppRoX. CaLcuLaTED

. Mercury  Aeerox. CumuLaTive DisTRi- Cumuia- EQuIVALENT RESERYOIR GAS-WATER

© Ingectiow  Pore  Netvine  Butiow  TIVE CYLIWDRICAL GAS-WATER  HElsHT (TH Brine

Capiiiary  Ewrey  Puase  Fuwc- Surrace  Pore  CAPILLARY Apove FREE RetaTIVE RELATIVE
Pressure Diamever Satumation  tiow  AREA  Diameter  PRessure Water Lever Permea-  PeRmea-

. (esta) (un) (X pore vou) (n2/s) um) (esta)  (f1)  mrvrvy (Dsrervy (1)
*

. 0 o 100.0 0.000 0.000 ' 0.00 0.0 0.00  100.00

: 1 107. 100.0 0.000 0.000  0.38 0.9 0.00  100.00

1 538 100.0  0.0— 0.000 0.000  0.76 L9 0.00  100.00

b 35.8 100.0 0.000 0.000  L.13 2.8 0.00  100.00

§ 126.9 100.0 0.000 0.000  1.51 3.8 0.00  100.00

10 215 100.0 0.000 0.000  1.89 .7 0.00  100.00

17119 100.0 0.000 0.000 .17 56 0.00 10000

15 103 9.1 0.000  11.852 | 2.83 7.0 0.00 10000

1§ 118 99.5 0.000 9.811 3. 8.5  0.00 9.6

; 1 10.2 9.1 0.000 §.066  3.% 5.9 0.0 9.99

¢ 5 8.60 97.1 0.001 L1 A7 1.7 0.01 8665

' 1.1 8.0 15.1 0.008 5926 5.66 Bl .21 %13

N 5.3 8.3 13.7 0.016 me 755 8.8 970  17.08

N L3 62.9 0.020 3.5% .M 3.5 1N h.36

60 3.58 5.3 0.02% .93 1133 8.1 11.53 .31

80 2.69 5.3 0.030 .2 | 15.10 3.6 10.68 118

100 215 50.9 0.035 L7718 | 13.88 ¥.0  26.M 0.4

00 1.08 3.4 0.057 0.883  31.76 5.9 3540 0.13

00 .0 37.0 0.081 0.593 - 56.63  1%.9 0.9 0.00

0w 53 3.9 0.105 0.4 7551 187.8  48.31 0.01

0.121 0.3%  98.39 138, 51.5 0.01
0.137 0.29% 113.27 81.8 Sl 0.00
0.174 0.222 151.02 _ 315.7  58.98 0.00
0.209 0.178 1 188.78 869.6  62.85 0.00

500 .80 31.8
600  .358 30.1
800 .268 1.0
1000 215 nJg

CO D D et et et D A M ATV PO N Pt PN TV I N AN N AN NI N = CE O O I O O O O O
- . - - - - - « ‘e o ) - . » . - . - . - - - - - - . - e o o . .
OO ONOS QO BN Bt — POCD I N B CSDO IR ~dtr=m DN OO O OO OO D

150  .143 19.0 0.338 0.119 283.17 7084 72.62 0.00
000 .107 15.7 0.4 0.089 1 377.56 939.1  18.80 0.00
3000 .02 1.9 0.613 0.059 1566.3%  1408.8  86.10 0.00
1000 .05 9.4 0.759 0.0 7%.12  1878.%  90.8 0.00
5000  .003 1.1 0.89 0.036 19843.91  2138.0 AN 0.00
5000 .035 6. 1.012 0.030 1132.69  2817.6  91.15 0.00
7000  .031 5.4 NN 0.05 131,47 381.1  99.11 0.00
8000  .017 1.5 1.218 0.022 1510.25  3756.8  100.00 0.00
9000 .02 3.8 1.320 0.020 1699.03  4226.4  100.00 0.00
10000 .002 3.1 1.421 0.018 g887.81 1696.0  100.00 0.00

ALL He caLcutaTions assume AIR-nercury T=H84 pywe/cn2, Cowtact AwsLe=180pes.

bas-WATER Pc Assumes cas-waTer TCos= 70 orues/cn

. Dewstty crADIENT FoR 6as=0.068ps1/F1; BRINE=0.4]PSI/FT.

_Location/Formation: __ BIA Southern Ute
_Company: USGS Denver
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BIA SOUTHERN UTE 1-953

1000 ‘ S— — 215

Approximate Pore Entry Diameter (um)

Mercury Injection Capillary Pressure (psia)

10 20 40 60 80 100
Wetting Phase Saturation (%pore space)

_Location/Formation. BIA Southern Ute
_Company: USGS Denver
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BlA Southern Ute 1—853

SATURATION VR HEIGHT ABOVE FREE WATER
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¥ BIA Soutnern Ute 1-972
- Burpine-PurceLL
) Arrrox.  AeeRox. CaLcutated
Mercury  Aperox. Cumutative Distri- Cumuea- EQUIVALENT RESERVOIR GAS-VATER
- Ingection  Poe  NETTING  BUTION TIVE CYLI;DRICAL 0AS-WATER  HET6HT bas Brine
Caeteiary  EwtRY  Puase  Func- Surrace  Pore  CaPILeLARY ABove Free ReLATIVE RELaTIvE
z Pressure Diamerer Saturation  Tiow  AReA  DiameTeR  PRESSURE WATER LeveL PerMEa-  PERMEA-
. (es1a)  (uw) (X poge vou) (m2/e)  (um) (esta)  (r7)  srerry (Dsicrry (3)
- ‘
: 0 o 100.0 0.0 0.000 0.000 0.00 0.0 0.00  100.00
1 101. 100.0 0.0 0.000 0.000 0.38 0.9 0.00  100.00
Vo538 99.8 0.2 70.000 34, 44) 0.76 1.9 0.00  100.00
b 35.8 99.4 0.4 0.000 29.630 1.13 2.8 0.00 92.42
§ 126.9 98.9 0.5 0.000 .21 0 151 3.8 0.00 87.66
10 2.5 %.3 2.6 0.001 17018 | 1.89 1.7 0.03 80.23
17 1.9 J8.2 181 0.008  IAIS 0 LM 5.6 3.3 16.56
15 143 60.0 18.3 0.009 11.852 . 2.83 . 1.0 15.64 12.92
‘ 18 11.9 5.9 6.1 0.011 9.877 3.40 8.5  1.18 3.16
& 21 10.2 5.6 3.3 0.012 8.466 3.96 9.9  26.08 1.38
‘ 5 8.60 ¥.9 2.7 0.014 1.11 L1 1.7 9.9 0.75
I .n We 3.3 0.015 5.926 5.66 181 33.% 0.4
N 5.3 ne .6 0017 (N 1] 1.9 18.8  36.98 0.18
5 &30 3.3 1.8 0.019 3.556 9.4% 3.5 39.3 0.09
60 3.58 38.9 1.4 0.020 2.963 i 11.33 8.2 4.1 0.05
80 2.69 36.5 2.3 0.023 .22 1 15.10 3.6 M55 0.03
100 215 A6 2.0 0.027 1.778  18.88 LY R VR Vi 0.01
200 1.08 29.7 5.4 (.08 0.889  31.76 93.9  55.% 0.01
300 .17 6.5 2.6 0.060 0.593  56.63 130.9  59.79 0.00
M0 537 ne 2.0 0.073 0.4  75.51 181. 63.04 0.00
50  .430 7.8 L3 0.089 0.3%  94.39 238.8  66.08 0.00
600  .358 .2 1.6 0.106 0.29 113.27 281.8  68.81 0.00
800 .28 . 18.2 3.0 0.14 0.222 | 15L.02 - 3151 Q2 0.00
1000 .25 16,1 2.1 0.18% 0.178 | 188.78 ¥69.6  78.07 0.00
1500 .183 12.5 3.6 0.280 0.119 | 283.17 708.4 8890 0.00
2000 .107 9.9 2.6 0.7 0.089 ' 377.5 939.2  90.00 0.00
00 .02 6.7 3.2 0.5 0.059 566.3%  1%08.8  96.48 0.00
W00 .05 8.6 2.1 0.685 © | 0.08%  7%5.12  1878.%  100.00 0.00
5000 .083 3.3 1.3 0.801 0.036  983.91  2348.0  100.00 0.00
6000  .035 .5 0.3 0.38% 0.030 1132.69  2817.6  100.00 0.00
7000  .031 1.7 0.8 0.981 0.05 1321.m  3287.2  100.00 0.00
8000 .07 1.0 0.7 1.078 0.022 1510.25  3756.8  100.00 0.00
9000 .01 0.4 0.7 1.183 0.020 '1699.03  4226.%  100.00 0.00
10000  .022 0.0 0.4 1.2% 0.018 1887.81  %6%.0  100.00 0.00
" AL He CALCULATIONS ASSUNE ATR-MERCURY T=A84 pvwe/cn2, Cowract Anere=140pes.
Gas-UaTER Pc assumes cas-waTer T(os0= 70 DYNES/CH

* DENSITY GRADIENT FOR 6As=0.068psi/FT; BRINE=).4TpS1/FT.

_Loggtion/ Formation: _ BIA Southern Ute
_Company: USGS Denver
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BIA SOUTHERN UTE 1-972

urgtion vs Pressure-Pore Size 022

= : = 1,043

ﬂq

Approximate Pore Entry Diameter (um)

Mercury injection Capillary Pressure ( psia)

Wetting Phase Saturation (%pore space)

_Location/Farmation: BIA Southern Ute

_Company: USGS Denver
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BIA Southern Ute 1 —9872
CAPILLARY PRESSURE VS SATURATION
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BlIA Southern Ute 1—972

SATURATION V2 HEIGHT ABOVE FREE WATER
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Location/ Formation: BIA Southern Ute
Company: USGS Denver
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BIA Soumem‘ Ure 1-99%

Burpine-PurceLL

AppROX.  APPROX. (ALCULATED
Mercury  Approx. CumuLative DisTri- Cumura- EquivaLENT RESERVOIR GAS-WATER
InJection  Pore Verrine  sutioN  Tive CYuInDRICAL GAs-WATER  HEleHT bas Brine
CapteLary  Ewtry  Puase  Func- Surrace  |[PoRe  CAPILLARY ABOVE FREe ReLATIVE RELATIVE
Pressure DiameTER SaTuRATION TiON  AReA  DIAMETER  PReSSURE WATER LEVEL Permea-  Permea-
(psia) (um) (T pore voL) (n2/s) (un) ;(PSIA) (Fr1}  mrermy (Dsrrvy (1)
|
0 o 100.0 0.0 0.000 0.000 = 0.00 0.0 0.00  100.00
1 101. 100.0 0.0 _0.000 0.000 @ 0.38 0.9 0.00  100.00
¥ 53.8 99.8 0.2 0.000 TR 0.76 1.9 0.00  100.00
6 35.8 99.8 0.0 0.000 0.000 1.13 1.8 0.00 88.33
8§ 126.9 99.6 0.2 0.000 2.2 0 19l 3.8 0.00 88.01
10 2.5 9.5 0.1 0.000 17.778 1.89 b7 0.00 85.98
17 11.9 - 99.0 0.5 0.000 18815 . .17 5.6 0.00 8.19
15 143 %.1 8.9 0.00 11.852 .83 1.0 0.%5 67.28
18 11.9 70.3  19.8 0.008 9.877  3.M0 8.5 1.59 27.95
1 10.2 61.9 8.3 0.011 8.866 | 3.96 9.9 A2 8.09
5 8.60 5%.4 5.6 0.013 LU amn 1.7 19.79 3.35
jo .1 51.8 5.0 0.016 5.926 @ 5.66 8.1 5.4 1.47
0 5.3 .6 3.8 0.018 hasy 155 18.8  30.05 0.57
5 130 5.4y 2.2 0.0 3.556 9.44 3.5 3L 0.23
60 3.9 Mo Ly 0.2 2.963 - 1L33 8.7 A9 0.12
80 2.69 8.7 2.3 0.0 .11 15.10 1.6 31.%% 0.07
100 2.15 0.0 1.7 0.028 1.7718  18.88 7.0 39.80 0.03
200 1.08 5.4 L1 0.083 0.889  31.76 93.9  ¥6.29 0.02
300 JU .5 1.9 0.097 0.593  56.63 180.9  50.55 0.00
M0 .537 30.3 2.2 0.m2 0.M8  75.51 181. 53.85 0.00
500 A30 8.6 1.6 0.08 0.3% = 9%.39 134.8  56.M2 0.00
600  .358 1.1 1.6 0.101 0.29 113.27 281.8  58.92 0.00
800  .268 nl .9 0.1 0.222 15102 - 315.7  63.75 0.00
1000 A5 1.7 L.y 0.180 0.178  188.78 169.6  67.87 0.00
1500 RL}) 176 4.2 0.283 0.119  283.17 1088 75.29 0.00
2000 J07 - vy 3.1-0.387 0.089  377.% 939.2  81.11 0.00
3000 n 10.5 3.9 0.581 0.059 566.34  1408.83  88.68 0.00
%000 054 8.0 15 (0.748 0.08%  7%5.12  1878.%4  93.73 0.00
5000 003 6.3 L7 0.8%7 0.036 943,91  1388.0  97.19 0.00
5000  .035 5.1 1.3 L.OIy 0.030 1132.69  2817.6  99.85 0.00
7000 031 L0 L0 L.136 0.025 13217 3287.2  100.00 0.00
8000 A 3.2 0.8 1M 0.022 |1510.25  375.8  100.00 0.00
9000 AN .4 0.8 1.363 0.020 11699.03  4226.%  100.00 0.00
10000 R1YY; 1.8 0.6 1.4 0.018 (1887.81  %6%.0  100.00 0.00
ALL He CALCULATIONS ASSUNE ATR-NERCURY T=A84 Dyme/cw2, Convact AweLe=]140pes.
Gas-UaTer Pc assumes eas-water TCos0= 10 prues/cn ‘
DenstTy 6RADIENT FOR 6AS=0.068ps1/FT; BRINE=0.ATPSI/FT.
Location/Formation: _ BIA Southern Ute

Company: USGS Denver
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BIA SOUTHERN UTE 1-994

= E = : —.108

1000 — : i 215

Approximate Pore Entry Diameter (um)

Mercury Injection Caplliary Pressure (psia)

0 20 40 60 80 100
Wetting Phase Saturation (%pore space)

Loc.(&' ntme.m . B'A SOUthOﬂ‘l Ul.

__C_mangt Uses M"
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BlA Southermn Ute 1 —994
CAPILLARY PRESSURE VR SATURATION
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BIA Southern Ute 1—-994

SATURATION V3 HEIGHT ABOVE FREE WATER
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Location/ Formation: BIA Southern Ute

GeoCore —
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BIA SoutHERN bre 1-1006

|
Burnine-PurcELL

Aeprox.  ApPROX. CaLcuLaTED
. Mercury  Aeprox. Cumutative Distri- Cumuta- Eauivatent Reservoir  6as-Nater
InJecTion  PoRe Verrine  Butiow  Tive CYLINDRICAL 6AS-WATER  Helewr T Brine

-Capteeary  Ewrey  PHase  Fuwc- Surrace - Pore  CaPiLLARY ABove FREE RELATIVE RELATIVE
PReSSURE DIAMETER SATURATION TION  AREA Dlnnsrsn PRessurRe WATER Lever Pemmea-  Permea-
(ps1a) (um) (I poRe vor) (n2/s) {um) PSIA) (er)  mitrry (Dsierty (1)

0 o 100.0 0.000 0.000 } 0.00 0.0 0.00  100.00
1 107, 100.0 0.000 0.000 0.38 0.9 0.00  100.00
b 538 100.0 —0.000 0.000 ' 0.76 1.9 0.00  100.00
6 358 100.0 0.000 0.000 1.13 1.8 0.00  100.00
§ 26.9 100.0 0.000 0.000 1.51 3.8 0.00  100.00
10 2.5 100.0 0.000 0.000 1.89 1.7 0.0 100.00
1 1.9 100.0 0.000 0.000 .0 5.6 0.00  100.00
15 103 100.0 0.000 0.000 283 1.0 0.00  100.00
18 1.9 100.0 0.000 0000 3 85 0.00  100.00
21 10.2 100.0 0.000 0.000 3.9 9.9 0.00  100.00
5 8.60 100.0 0.000 0.000 3! 117 0.00  100.00
U AY 100.0 0.000 0.000 | 5.66 1n.] 0.00  100.00
0 5.3 100.0 0.000 0.000 1.5) 18.8 0.00  100.00
500 .30 100.0 0.000 0.000 9.4 23.5 0.00  100.00
60  3.58 100.0 0.000 0.000 11.3 28.1 0.00  100.00
80 2.69 100.0 0.000 0.000 . 15.10 31.6 0.00  100.00
47.0 0.00  100.00

200 1.08 100.0 0.000 0.000  37.76 93.9 0.00  100.00

0.000 0593 %663 109 0.00 9.4
0.000  0.My 7551 1878 0.01 8506
0.0  0.3% 93 2Bag 006 7.8
0.001  0.2% 13.27 818 0.60  56.65
0.000 022 L2 3BT 1.8 1.6
0.8 0178 1878 %6 2.1 6.
0.0 0119 28307 704N M3 L6
038 0.089 36 992 60T 0.0
0.9 [0.059 56631 1%8.8  83.62  0.01
068 00N TS0 lgTEE 85 0
0.85  0.03% 9391 2.0 %975 0.0
0.9 0.0 113263 8116 9986 0.00
LA 005 DA 3817 9.9 0.00
LIS 0.02 I510.25 3168 9.9 0.00
.28l 0.000 1699.03  a226.4  99.98  0.00
130 0.018 1887.81  #6%.0 100.00  0.00

0 .n 99.4

M0 53 9.1

500 .30 9.8

600 358 9.8

800  .268 1.7 1\
1000 .25 8.7 1L
1500 .18 51.8 11.
2000 .107 15.3

000 .0m2 .4
000 .04 30.8

5000 .08 26.4

6000  .035 3.1

1000 .031 20.8

000 .07 18.5

9000 .0N 16.4
10000 .02 15.0

ALL He CALCULATIONS ASSUME ATR-MERCURY T=A84 ovne/cn2, Contact Awere=140pes.
GAS-WATER Pc ASSUMES GAS-WATER TCos0= 10 ovaes/cn
- Demstry cRADIENT For 6A5=0.068ps1/FT; BRINE=0.87PS1/FT.

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
100 2.15 100.0 g.g 0.000 0.000 | 18.88
0.6
1.2
1.4
5.0
L6
1.5
1.0
1.5
8.9
5.6
b4
3.1
1.3
1.3
1.1
1.4

_Location/Formation: _ BIA Southern Ute
_Company: USGS Denver
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BIA SOUTHERN UTE 1-1006

= 1.043
= = .108
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1000 === =215

Approximate Pore Entry Diameter (um)

Mercury Injection Caplllary Pressure ( psia)

Wetting Phase Saturation (%pore space)

Loc.qgnlmmnm' . B’A south.fﬂ U‘.

Company: USGS Denver ;}U
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BIA Southern Ure 1-1032

Buroine-PurceLL
AppROX.  APPROX. (accutater
Nercury  Aeprox. CumuraTive Distri- Cumuta- EQuivaLenT ReservoIR  6As-Water
InJEcTION  PoRe VETTING  BUTION  TIVE CYLQNDRICAL bAS-WATER  HEIGHT bas Brine
CapiLLARY  EnTRY PHASE Func-  SurFacE Pore  CAPTLLARY ABOvE FREE RELATIVE ReLATIVE
PResSURE DiameTer SaTuraTiON  Tion  AReA  Diameter  PRessure WaTer LEvEL PERMEA-  PeRmEA-

(ps1A) (um) (T pore vor) (n2/6) (uw) (psta) (fr)  mrerry (Dsreiry (1)
0 o 100.0 0.000 0.000 0.00 0.0 0.00  100.00

1 100. 100.0 0.000 0.000 © 0.38 0.9 0.00  100.00

b 53.8 100.0 — 0.000 0.000  0.76 1.9 0.00  100.00

b 35.8 100.0 0.000 0.000 1.13 .8 0.00  100.00

8§ 16.9 100.0 0.000 0.000  1.51 3.8 0.00  100.00
10 2.5 100.9 0.000 0.000 ; 1.89 1.7 0.00  100.00
17 1.9 100.0 0.000 0.000 1.2 5.6 0.00  100.00
15 143 100.0 0.000 0.000 .83 1.0 0.00  100.00
18 11.9 99.8 0.000 9.8717 .40 8.5 0.00  100.00
1 10.2 99.5 0.000 8.466 3.96 9.9 0.00 97.81
5 8.60 95.3 0.002 1.111 471 11.7 0.05 87.24
3.0 65.0  30.3 0.015 5.926 5.66 1.1 13.9% 29.38
0 5.3 59.1 0.021 .88 1.59 18.8  25.79 §.48
5 430 50.9 0.024 3.55 9.54 3.5 319 1.25
60 3.8 1.3 0.027 .93 1.3 8.1 36.27 0.5
80 2.69 4.8 0.031 .112 } 15.10 7.6 4l.7% 0.26
100 1.15 0.4 0.0%4 1.778 | 18.88 .0 5.0 0.11
200 1.08 36.8 0.051 0.889 ' 31.76 93.9  55.19 0.0

0.063 0.593  56.63 150.9  60.18 0.01
0.075 .40 75.51 63.79 0.00
0.085 0.3%  90.39 1.8 6.5 0.00
0.09 0.296 ‘ 13.27 2181.8  68.84 0.00
0.123 0.2 ' 151.02 5.7 134 0.00
0.1% 0.178  188.78 " %69.6  76.56 0.00
0.210 0.119 - 283.11 1084 81.65 0.00
0.213 0.089  377.56 939.2  81.00 0.00
0.812 0.059  566.3%  1408.8 9013 0.00
0.560 0.084  755.12  1878.%  100.00 0.00
0.701 0.036  9%3.91  13%8.0  100.00 0.00

M0 LR
0 53 .1
500 430 30.6
600 358 29.5
800 .268 21.1
1000 205 15.6
1500 .18 0.1
000 107 20.6
3000 .0 1.5
8000 .054 15.0
5000 .04 13.1

ccb——‘ﬁ—‘i—wNWNNb—‘Nb—d’-—it—-‘N\.ﬂNuN*@o-ﬁccéocccocc
o e - - . . - - - - - e« o o - . -
[
oS
'\l
oo

- e o & e - . - - - - - - - -
LDLDNWNLDU‘\!—‘!—'LDU"WNV‘ILD“O‘!..JO’)W“WN“NQQQQQOOO

6000 035 11.4 0.852 0.030 1132.63  12811.6 100.00 0.00
1000 031 10.1 0.987 0.025 1321 4 3287.17  100.00 0.00
8000 027 8.9 1.126 0.022 1510.25  37%.8  100.00 0.00
9000 024 8.1 1.28 0.020 11699.03  4226.%  100.00 0.00
10000 21 1.1 1.382 0.018 1887.81  46%.0  100.00 0.00
AL He CALCULATIONS ASSUNE ATR-MERCURY T=484 pywe/cnZ, ComtacT AsLe=120pE6.
GAS-WATER Pc assumes eas-water TCos0= 10 pynes/cn

DenstTy GRADIENT FOR 6AS=0.068Ps1/FT; BRINE=0.47pPS1/FY. |

Location/Formation: _BIA Southern Ute |
_gmy: USGS DOI‘IVO!’
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Approximate Pore Entry Diameter (um)

Mercury Injection Capitlary Pressure (psla)

Wetting Phase Saturation (%pore space)

_Location/ Formation . BIA Southern Ute
_Company: USGS Denver
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BIA SOUTHELN Ure 1-1207.8
|

Burpine-PurceLL

‘ ApproX.  APPROX. CaLcuaten
Nercury  ApProx. CumutaTive DisTri- Cumuta- EQUIVALENT RESERVOIR GAS-WATER
InJEcTiON  PoRre WETTING  BUTION TIVE CYLINDRICAL BAS-WATER  HereHt bAs Brine

CapiLtary  EnTRY PHASE Func- Surrace Pore  CAPILLARY ABOVE FREE RELATIVE RELATIVE
PRESSURE DIAMETER SATURATION TION  AREA blAHETER Pressure WATER LEveL Permea-  Pemmea-

(psIa) (um) (2 poRe vor) (n2/s) (un) (psia) (f1)  mrcrvy (Dsivtry (1)
0 o 100.0 0.000 0.000/ 0.000 0.0 0.00 89.40
2 107, 100.0 0.000 0.000! 0.38 0.9 0.00 89.40
538 100.0 _0.000 0.000 0.76 1.9 0.00 89.40
6 35.8 100.0 0.000 0.000 1.13 1.8 0.00 89.40
8 2.9 100.0 0.000 0.000 1.51 3.8 0.00 89.40
10 213 100.0 0.000 0.000 1.89 1.7 0.00 89.40
12 1.9 - 100.0 - 0.000 0.000 - .2.77 5.6 0.00 89.40
15 143 100.0 0.000 « 0.000 .83 1.0 0.00 89.40
13 11.9 100.0 0.000 « 0.000 3. 50 8.5 0.00 89.40
i 10.2 100.0 0.000 0.200 3.9 9.9 0.00 89.40
5 8.60 100.0 0.000 0.000 4.7 11.7 0.00 89.40
30117 100.0 0.000 - 0.000 5.66 18.1 0.00 89.40
4 5.37 100.0 0.000 0.0000 . 7.% 18.8 0.00 89.40
5 430 100.0 0.000 -0.000 9.44 3.5 0.00 89.40
60 3.5 100.0 0.000 0.000 11.33 8.1 0.00 89.40
80 2.69 100.0 0.000 0.000 15.10 31.6 0.00 39.80
100 215 100.0 0.000 0.000 18.88 7.0 0.00 89.40
200 1.08 100.0 0.0000 37.76 93.9 0.00 89.40

0.000 0.000  56.63 140. 0.00 89.40
0.000 0.000  75.51 187.8 0.00 §3.40
0.000 0.000  94.39 1388 0.00 §9.40
0.000 0.0000 113.27 281.8 0.00 §9.40
0.003 0.222 151.02 3.1 0.01 §5.63
0.003 0.000 188.78 469.6 0.01 63.63
0.020 0.119  283.17 704.4 0.19 61.10
0.075 0.088  377.% 939.2 2.5 35.56
0.439 0.059  56.3%  1408.8  58.85 1.39
0.592 | 0.08%  755.12  1878.%  95.68 0.00
0.6%4 0.036 943.91  348.0 9171 0.00
0.779 0.030 1132.69  2817.6  98.65 0.00
0.872 0.005 1314 381.2  9%9.29 0.00

0 n 100.0
00 537 100.0
500 .30 100.0
600 .358 100.0
800 .268 98.6
1000 .25 98.6
1500 183 9.9
000 107 85.9
3000 .n 45.9
4000 0% 33.3
5000 .08 26.5
6000  .035 2.0
7000 .031 17.6

[l —d
PRI A B S PN OO NO - OO O OO OO O OO O OO DO O O OD DO
- - - - - . - - - - - . . - . - - - - - - - N - - - - . - - - -
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— [~ R N -~ e NN N — N W N — N N — N N — W — i — N — N — o~ — J - ¥ = J - = —— i — J§ -~ ]
[—J
[ 4
=4
[ —

gooe .07 14.8 0.941 0.022 1510.25  3756.8  99.60 0.00
9000 .04 12.1 1018 0.020 16%9.03  4226.4  99.83 0.00
10000 .02 3.5 1.092 0.018 1887.81  4696.0  100.00 0.00

ALt He CALCULATIONS ASSUNE AIR-MERCURY T=484 pyne/¢nl, Convact AweLe=180pes.
6As-¥ATER Pc Assumes eas-water TCosd= 10 pyNes/cH
Dens1TY GRADIENT FOR 6AS=0.068pst1/FFT; BRINE=0.47PS1/FT.

Location/ Formation: __ BIA Southern Ute |
Company: USGS Denver | |
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BIA Scutnern Ute 1—11383
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BIA SOUTHERN UTE 1-1193

L = .108

1000 e =210

Approximate Pore Entry Diameter (um)

Mercury Injection Capillary Pressure (psia)

Wetting Phase Saturation (%pore space)

LocCation ion. BlA southﬂﬂ Ut.
Company: USGS Denver
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BIA SOUTHELN Ure 1-1193
Burnine-PurceLL
Approx.  ApPROX. CALCULATED
NERCURY anCmmmﬂMm-Mm-ﬂmmw&mmnhﬂmn
IngecTion  Pore  VNeTting  BuTioN  TIVE CYLINDRICAL |GAS-NATER  HEI6HT bas Brine
(apILLARY  EwTRY PHaSE Func-  Susrace Pore  [CapiLLARY ABovE FRee Retative RELATIVE
Pressure  DiameTer Saturatiow  TroN  AREa  Diameter | PResSURE WATeR Lever PermEa-  PeRmEA-
(ps1a) (un) (T poRre vor) (n2/s) (um) (psin) (er1)  mrurmy (Dsreity (1)

0 o 100.0 0.0 0.000 0.000 0.00 0.0 0.00  100.00

2 101 100.0 0.0 0.000 0.000 0.38 0.9 0.00  100.00

§ 53.8 100.0 0.0 —0.000 0.000.  0.76 1.9 0.00  100.00

6 35.8 100.0 0.0 0.000 0.000 1.13 1.8 0.00  100.00

§ 126.9 100.0 0.0 0.000 0.000 1.5 3.8 0.00  100.00

10 1.5 100.0 0.0 0.000 0.0000  1.89 b1 0.00  100.00
17119 100.0 0.0 0.000 0.0000 .77 5.6 0.00  100.00
15 143 100.0 0.0 0.000 0.000 1.8 1.0 0.00  100.00
18 1.9 100.0 - 0.0 0.000 :  0.000 3.40 8.5 0.00  100.00
0.2 100.0 0.0 0.000 0.000; 3.9 9.9 0.00  100.00
15 8.60 100.0 0.0 0.000 0.000 .M 1.7 0.00  100.00
YY) 100.0 0.0 0.000 0.0000  5.66 18.1 0.00  100.00
80 5.3 100.0 0.0 0.000 0.0000 7.5 18.8 0.00  100.00
50 130 100.0 0.0 0.000 0.000 9.44 3.5 0.00  100.00
60 3.8 100.0 0.0 0.000 0.000, 11.33 28.1 0.00  100.00
80  1.69 100.0 0.0 0.000 0.0000 15.10 3.6 0.00  100.00
100 2.15 100.0 0.0 0.000 0.000 18.88 4.0 0.00  100.00
200 1.08 100.0 0.0 0.000 0.0000 37.76 93.9 0.00  100.00
o an 98.5 1.5 0.002 0.593  56.63 140. 0.00 95.89
40 .53 9.7 0.8 0.003 0.444  75.51 187.8 0.01 §1.12
500 .430 .1 1.6 0.00 0.3%  98.39 34.8 0.61 62.96
600  .358 5.7 185 0.061 0.29% 113.77 281.8 6.36 18.98
800  .268 5.1 19.6 (.13 .22 151.02 g 10.% 6.49
1000 .15 8.3 1.8 0.169 0.178  188.78 §69.6  41.11 1.26
150  .143 38.0 103 0.240 0.119  283.17 106.4  61.53 0.23
2000 .107 .0 59 0.19% 0.089 371.5 939.2 7.1 0.0
j00  .0m 5.9 64 0309 0.059) 566.34  1408.8  89.30 0.00
4000 054 .7 K2 0856 0.08  795.12 18784 99.80 0.00
5000 .04 18.6 3.2 0.528 0.035, 93.91  1348.0  99.89 0.00
6000  .035 16.2 2.3 0.593 0.030 1132.69  2817.6  99.94 0.00
- 7000 .031 .1 2.1 0.661 0.005! 13al.471  3281.2  99.97 0.00
8000 .01 128 L7 0.7 0.022) 1510.25  31%.8  99.98 0.00
9000 .028 1.l L3 0779 0.020 16%9.03  8226.4  99.99 0.00
10000 .02 10,0 1.1 0.830 0.018 1887.81  46%6.0  100.00 0.00

ALL H6 CALCULATIONS ASSUME AIR-NERCURY T=434 nvns/inl. Contact AwsLe=180DESs.
Gas-WaTer Pc assunes eas-waTer TCos(= 10 p¥nes/ch
Density sraDienT ror 6As=0.068Ps1/FT; BRINE=0.4T7PSI/FT.

Location/Form_ggjgn; BIA southefn Ute
csmpany: USGS Denver

54



GeoCore —

1 A o~ . 1 — e | J— -1 -4 A
Bu-\ :Outr’\e_—:rrx Ute b= 1 18H-
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BIA SOUTHERW UTE 1-1184

GeoCore —
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=215

Approximate Pore Entry Diameter (um)

Mercury Injection Capillary Pressure (psia)
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BIA Soutwerw Ute 1-11A§
Burping-PuRcELL
PPROX.  APPROX. (aLcutateD
Nercury  Approx. Cumutative DisTri- Cumuta- EQuIVALENT RESERVOIR GAS-WATER
Injection  Pore  Nevvine  BuTioN  TIVE Cviimomrcat Gas-WATER  HEreMT bAs Brine
CapiLLaRY  ENTRY PHASE Func-  SurFace PoRe Cap1LLARY ABovE FRee RetATive RetaTive
Pressure  Diameter SatumaTion TION AR DiameteR  PResSURe WATER LeveL PermeA-  PeRmea-
~ fpsia)  (um) (X poRe vor) (n2/s) un) (pst)  (f7)  mrurvy (D)eictvy (1)
0 o 100.0 0.0 0.000 0.000 ' 0.00 0.0 0.00  100.00
1 107, 100.0 0.0 0.000 0.000  0.38 0.9 0.00 100.00
b 538 9.y 2.6 0:000 .90 0.76 1.9 0.04 9%.75
6 35.8 9.6 1.8 0.000 9.630 | 1.13 2.8 0.14 38.23
8 126.9 98,9 0.8 0.000 2.0 | 151 3.8 0.21 24.88
10 2.5 98.5 0.4 0.000 .78 | 1.89 )] 0.25 21.83
121 9.1 0.3 0.001 10815 .77 5.6 0.28 20.75
15 143 93.7 0.4 0.00! 11.852 . 2.83 1.0 0.33 20.05
13 1.9 9.3 0.3 o0.000 9817 0 3N 8.5 0.36 19.50
2 102 9.4 0.9 0.001 8.466 3.96 9.9 0.y 18.89
5 8.60 5.5 36.9 0.015 1.111 L1 11.7 19.22 6.42
6 . w7 20.8 0.0 5.926 5.66 LN .92 0.83
W 5.3 26.7 8.1 0.029 LAy 0% 18.8  56.17 0.13
5 830 0.9 &7 0.033 3.556 9.54 3.5  63.96 0.03
60 3.58 19.9 2.0 0.0%5 1.963 11.33 8.7  61.36 0.01
80  2.69 174 2.6 0.038 .21 | 15.10 1.6 71.82 0.00
100 2.15 16.0 1.4 0.080 1.7718 | 18.88 VK Wi 0.00
200 1.08 127 3.3 0.0% 0.889 . 31.76 93.9  80.25 0.00
300 J 1.3 L% 0.0% 0.593 . 56.63 140.9  82.34 0.00
400 531 10.5 0.8 0.061 0.448  75.51 187.8  88.31 0.00
500 430 9.7 0.8 0.067 0.3%  94.39 5L R 85.86 0.00
600 .358 9.2 0.8 0.071 0.296 113.27 281.8  86.71 0.00
800  .268 8.1 1.2 0.085 0.22  151.02 357 88.9 0.00
1000 A1 .4 0.7 0.0% 0.178  188.78 469.6  90.33 0.00
1500 NL)) 6.0 1.3 0125 . 0.119  283.17 1084 92.9] 0.00
2000 107 .9 1.1 0.158 0.089  377.56 939.2  95.09 0.00
3000 00 3.6 1.4 0.2 0.059  566.34 1408.8  97.82 0.00
4000 05 .5 L1 0.28¢ | 0.0M o 755.12  1878.4  100.00 0.00
5000 08 1.8 0.7 0.337 0.036  983.91  7388.0  100.00 0.00
6000 035 1.2 0.6 0.393 0.030 '1132.69  2817.6  100.00 0.00
- 7000 031 0.7 0.5 0.4 0.025 1321.47  3281.2  100.00 0.00
8000 L0 0.3 0.4 0.39] 0.022 |1510.25  3156.8  100.00 0.00
9000 024 0.0 0.3 0.5% 0.020 (1699..03  4226.%  100.00 0.00
10000 (022 0.0 0.0 0.5% 0.000 1887.81  46%.0  100.00 0.00
ALL He cALCULATIONS ASSUNE AIR-mERCURY T=A8% pywe/cnl, Cowtact/AweLE=180DES.
6AS-WATER Pc assumes 6AS-wATER TCos0= 70 pynes/cn
Dewstrr cRADIENT FOR 6As=0.068ps1/FT BRINE=0.4TPSI/FT. |

Company: USGS Denver \ i
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BIA Southern Ute 1—1183

SATURATION VE HEIGHT ABOVE FREE WATER
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BIA Southern Ute 1—11863

CAPILLARY PRESSURE VS SATURATION
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\
BIA Souraew Ure 1-1163

. Burnine-PurceLL
Aeprox.  AppRox. CALCULATED
Neacury  Aeprox. CumuraTive DistRi- CumuLa- Equivarent ReServorr  GAs-WATER
Insection  Pore  Nevring  ButioN  TIVE CYLINDRICAL GAS-WATER  HeElewt Bas Brine
Capiteary  EwtRy  Puase  Fuwe- Surrace | Pore | CaprLLary Asove FRee Retative Reuative
Pressure Diameter SaturaTION TioN  AREA | Diamever  PRessure WaTER LeveL Permea-  Permea-
(rs1a) (un) (T pore vor) (n2/s) (um) (ps1a) (,1)  miLry (Deretry (2)
0 o 100.0 0.0 0.000 0.000 0.00 0.0 0.00  100.00
7 101 1000 0.0 0.000 0.000 0.38 0.9 0.00  100.00
538 100.0 0.0 0.000 0.00 0.76 1.9 0.00  100.00
b 35.8 100.0 0.0 0.000 0.00 1.13 1.8 0.00  100.00
8 26.9 100.0 0.0 0.000 0.00 1.51 3.8 0.00  100.00
10 25 100.0 0.0 0.000 0.00 1.89 \.7 0.00  100.00
12 1.9 - 100.0 0.0 0.000 0.000 2.1 5.6 0.00  100.00
15 13 - 1000 0.0 0.000 0.000 2.83 1.0 0.00  100.00
18 11.9 100.0 0.0 0.000 0.000 .3.M 8.5 0.00  100.00
i 0.2 100.0 0.0 0.000 0.000 - 3.% 9.9 0.00  100.00
5 §.60 99.8 0.2 0.000 1.1 .1 11.1 0.00  100.00
jo .n 80.% 194 0.009 5.92 5.66 N1 .12 §1.55
0 53 5.6 28.8 0.005 AN 1.55 18.8 .4 12.03
5 430 w5 1.1 0.031 3.55 9.04 3.5 WY 1.72
60 3.8 8.1 3.y 0.0% .96 11.33 8.1 39.52 0.59
80 2.69 .7 3.9 0.038 .21 15.10 1.6  15.62 0.26
100 2.15 5.0 2.1 0.041 1. 18.88 N0 0913 0.09
200 1.08 9.9 5.2 0.057 0.889  31.76 93.9  57.48 0.03
joo . 1.2 .1 0.068 0.593  56.63 100.9  62.04 0.01
100 531 5.2 2.0 0.080 0.08  T75.51 187.8  65.M4 0.00
50  .430 1S L1 0.9 0.35 94.39 8.8 68.48 0.00
600 358 2.7 L3 0.10 0.296¢ 113.27 181.8  10.77 0.00
800 .268 196 2.6 0.134 0.21  151.02 5.1 15.51 0.00
1000 .25 11.1 1.9 0.162 0.178  188.78 109.6  79.22 0.00
1500 AN a3 0.23 0.119  283.17 j08.0  85.83 0.00
000  .107 119 2 0307 0.088  377.5 939.2  %0.75 0.00
3000 A1 .3 2.6 0.4 0.059  566.34  1408.8  96.25 0.00
500  .054 1.6 1.8 0.525 0.00h  755.12  1878.4  100.00 0.00
5000  .0M3 6.8 1.1 0.508 0.036  943.91  2388.0  100.00 0.00
6000  .035 54 1.0 0.699 0.030 1132.69  2817.6  100.00 0.00
7000 .031 0.7 0 0.025 1321.47  3281.1  100.00 0.00
8000  .017 Lo 0.7 0.8%1 0.020 1510.25  3756.8  100.00 0.00
9000  .0N 35 0.5 0.9 0.020 1699.03  4226.%  100.00 0.00
10000  .022 3.1 0.5 0.981 0.018 1887.81  46%.0  100.00 0.00
ALL He CALCULATIONS ASSURE ATR-NERCURY T=48% pyne/cml, Conract AwsLe=10pes.
Gas-WATER P Assunes Gas-waTer TCos0= 70 prues/ca
DensiTy cRADIENT FOR 6AS=0.068pS1/FT; BRINE=0.ATPSI/FT.

Location/ Formation: __ BIA Southern Ute

Company: USGS Denver |
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BlA Southern Ute 1—1154

SATURATION VS HEIGHT ABOVE FREE WATER
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BIA SOUTHERN UTE 1-1154
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BIA Soutnerm Ute 1-1154

Burnine-PurceLL

= . AeprOX.  APPROX. CALCULATED
Nercury  Approx. CumuLative DISTRI- CumuLa- EQUIVALENT RESERVOIR 6AS-WATER
InJEcTION  PoRre VETTine  BUTION  TIVE CYLINDRICAL GAS-NATER  HEI6HT bas Brine

(apitLARY  EnTRY PrASE Func-  Surrace Pore  CAPiLLARY ABOVE FREE ReCATIVE RELATIVE
PRESSURE DIAMETER SATURATION TION  AREA IAMETER | PReSSURE WATER Lever Permea-  Pemmea-
(ps1a) (un) (I poRre vor) (n2/s) (un) {psIA) (Fv)  micrvy (Dereity (1)

N 0 o 100.0 0.000 0.000 0.00 0.0 0.00 97.98
1 101 100.0 0.000 0.000 0.38 0.9 0.00 97.98
4 538 100.0 —0.000 0.000 0.76 1.9 0.00 97.98
b 35.8 100.0 0.000 0.000 1.13 1.8 0.00 97.98

§ 26.9 100.0 0.000 0.000 1.51 3.8 0.00 97.98
10 215 100.0 0.000 0.000 1.89 4.7 0.00 97.98
11 17.9 100.0 0.000 0.000 .77 5.6 0.00 97.98
15 I3 1000 0.000 0.000  2.83 1.0 0.00 97.98
18 119 100.0 0.000 0.000  3.40 8.5 0.00 97.98
11 10.2 100.0 0.000 0.0000  3.% 9.9 0.00 97.98
15 8.6 100.0 0.000 0.0000 A.72 1.7 0.00 97.98
nonn 100.4 0.000 0.0000  5.66 18.1 0.00 97.98
N 5.3 100.0 0.000 0.000 1.5 18.8 0.00 97.98
50 430 100.0 0.000 0.000 9.0 3.5 0.00 97.98
60 3.58 100.0 0.000 0.0000 11.33 8.1 0.00 97.98
80 2.6 100.0 0.000 0.000 15.10 31.6 0.00 97.98
0.000 0.000 18.88 4.0 0.00 37.98

00 1.08 100.0 9.9 0.00 97.98

0.001 0.5331  56.63 . 0.00 97.00
0.002 0.m4  75.51 187. 0.00 81.62
0.002 0.000 94.39 1.8 0.00 §2.22
0.007 0.296 113.17 281.8 0.01 19.9%
0.071 0.2 151.02 315.1 1.60 53.13
0.189 0.178/ 188.78 9.6 1276 16.95
0.3%5 0.119 283.1 108.8 3128 3.3
0.851 0.089, 377.5% 939.7  ¥6.03 0.6
0.720 0.059' 566.3%  1M08.8  73.77 0.0
1.004 0.00  755.12  1878.%  99.10 0.00
1234 0.036°  903.91  23M8.0  99.54 0.00
1.422 0.030 1132.69  2817.6  99.14 0.00
1.590 0.050 1311.47  381.1  99.86 0.00
1.760 0.022 1510.25  375%.8  93.93 0.00
1.8%8 0.020 1699.03  Wm26.4  99.97 0.00
2.030 0.018 1887.81  %69%.0  100.00 0.00

—
-
[
[~ -]

00 .10 99.7
0 .53 9.2
500 430 9.2
600  .358 98.3
800 .268 88.2
1000 215 13.4
1500 .14 61.3
000 .10 54.0 .
000 .n2 8.6 1.
1000 .05 33.8 .
5000 .04 28.1
6000 .035 ]
7000  .031 21.1
000 .02 18.5
000 .08 16.6
10000 .02 109

ALL He CALCULATIONS ASSUNE ATR-WERCURY T=A8% pywe/cnl, Com%r Anere=140pge.
bas-WATER Pc Assumes eas-water TCos0= 10 pynes/cn
Density erapIENT FOR 6AS=0.068ps1/FT; BRINE=0.47PS1/FT.

- . = -
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Location/ Formation: BIA Southern Ute
company: USGS Denver |




BlIA Socouthern Ute
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SATURATION VB HEIGHT ABOVE FREE WATER
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BlA Scouthern Ute 1—1130

CARPILLARY PRESSURE VS é‘.WRAﬂON
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BIA SOUTHERN UTE 1-1130
Saturatic Pr re-Pore

10000 = 022
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Approximate Pore Entry Diameter (um)

Mercury Injection Caplillary Pressure ( psia)

Wetting Phase Saturation (%pore space)

_Company: USGS Denver
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|
- BIA Soutmern Ute 1*1130
- | BurpiNe-PURCELL
ApproX.  AppRoX. CaLcutaten
Mercury  Aeprox. CumuLaTive DisTRI- Cumuea- EQuIvALENT RESERVOIR GAS-VATER
Insection  Pore  Wertiwe  BUTION TIVE CYLINDRICAL GAS-WATER  HETHT bas Brine
Capteeagy  Ewvey  Puase  Fuwc- Sukrace | Pore | CapiLLARY Aove FREE RELATIVE ReLATivE
PReSSURE DIameTeR SatumaTion TION  AREA  DiamETeR  PRESSURE WATER LEVEL PERMEA-  PERMEA-
{psIA) (un) (2 poRe vor) (n2/s) (un) ‘ (psia) (er)  srerry (Dsiay ()
0 o 100.0 0.0 0.000 0.00 0.00 0.0 0.00  100.00
1 107. 100.0 0.0 0.000 0.00 0.38 0.9 0.00  100.00
by 538 100.0 0.0 0.000 0.00 0.76 1.9 0.00  100.00
6 35.8 100.0 0.0 0.000 0.000 1.13 1.8 0.00  100.00
8 126.9 100.0 0.0 0.000 0.000 1.51 3.8 0.00  100.00
10 215 100.0 0.0 0.000 0.000 1.89 A7 0.00  100.00
12 119 100.0 0.0 0.000 0.000 .11 5.6 0.00  100.00
15 143 100.0 0.0 0.000 0.00 2.83 1.0 0.00  100.00
18 1L.9 100.0  0.0- 0.000 0.00 3.0 8.5 0.00  100.00
1 10.1 100.0 0.0 0.000 0.00 3.9 9.9 0.00  100.00
5 8.60 100.0 0.0 0.000 0.00 L1 11.7 0.00  100.00
3 1.1 100.0 0.0 0.000 0.00 5.66 18.1 0.00  100.00
N 5.3 100.0 0.0 0.000 0.00 1.5% 18.8 0.00  100.00
5 830 100.0 0.0 0.000 0.00 9.4 3.5 0.00  100.00
60  3.58 100.0 0.0 0.000 0.000 11.33 18.1 0.00  100.00
80 2.69 99.2 0.8 0.001 .21 15.10 31.6 0.00 97.95
100 2.15 1.1 12,0 0.032 1.717 18.88 .0 5.86 49.06
00 1.08 5.2 21.0 0.091 0.88 31.76 93.9  128.53 5.67
300 1 5.4 5.8 0.116 0.59 56.63 180.9  37.% 0.58
W .53 .7 3.6 0.136 0.1 15.51 187.8 A3 0.18
500 430 m2 1.6 0.1% 0.35 91.39 138, 4.9 0.08
600 358 01l 1 0In 0.2 113.17 281.8  51.58 0.0%
800 .168 SBT3y 0.2 0.2 151.02 3157 58.01 0.02
1000 Q15 6.2 2.5 0L 0.178  188.78 9.6  62.92 0.01
1500 A8 b3 % I L I 0.113 283.17 708.8  72.16 0.00
2000 .107 8.3 3% 043 0.089 377.5% 939.2  79.M4 0.00
3000 anm By L9 0.685 0.053 566.3%  1408.8  90.73 0.00
4000 Q54 19.6 3.8 0.861 0.08%  755.12  1878.%  99.99 0.00
5000 R} 16.6 2.9 1.068 0.036 9¥3.91  7348.0  100.00 0.00
6000 035 15 1.1 L% 0.030 1132.69  2817.6  100.00 0.00
7000 031 126 1.8 1.433 0.029 1321.47  3287.17  100.00 0.00
8000 X3 11.2 1.4 1.5% 0.022 1510.25  3756.8  100.00 0.00
9000 RIyL] 0.1 L1 L.73% 0.020 1699.03  4226.%  100.00 0.00
10000 .02 9.2 0.9 1.867 0.013 1887.81  %6%.0  100.00 0.00
ALL He CALCULATIONS ASSUNE AIR-NERCURY T=884 pyne/ca2, Cowtact Awee=120pEs.
Gas-NATER Pc assumes sas-waTer TCosO= 10 pynes/cn
Dewstty crapieNT FOR 6as=0.068ps1/FT; nnxuc=0.!7rsf/rr. V

\
Locstion/Famation: _BIA Southern Ute | |
_Company: USGS Denver ( |




BIA Scouthern Ute 1—1112

SATURATION VS HEIGHT ARCVE FREE WATER
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BIA Southerrn Ute 1—1112
CAPILLARY PRESSURE VS SATURATION
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.108.
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43
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Approximate Pore Entry Diameter (um)

Mercury injection Caplilary Pressure (psla)

Wetting Phase Saturation (%pore space)

Location/ F ion . BIA Southern Ute

_Comgeny: USGS Denver
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BIA Souruknn Ure 1-1112
- | Burnine-PurceLL
Approx.  ApPROX. CaLcuLaTeD
Nercury  Aperox. CumuLative Distri- Comura- Eouivatewt RESERVOIR  GAS-WATER
Insecrion  Pore  Werting  Butron  TIVE CYLINDRICAL GAS-NATER  HEIGHT BAS Brine
Capteeary  EwtRYy  Puase  Func- Surrace | Pore | CAPILLARY ABOVE FREE RELATIVE RELATIVE
Pressure Diameter Satumation  Tion  AREA | Diameter! PRessure Water LEVEL Permea-  Permea~
(psIA) (uw) (T poRre vou) (n2/s) (uw) (ps1a) (f1)  mivtTy (D)BrLiry (2)
0 o 100.0 0.0 0.000 0.000 0.00 0.0 0.00  100.00
1 107. 100.0 0.0 0.000 0.000 0.38 0.9 0.00  100.00
V538 100.0 0.0 0.000 0.000 0.76 1.9 0.00  100.00
b 35.8 100.0 0.0 0.000 0.000 1.13 .8 0.00  100.00
8 126.9 100.0 0.0 0.000 0.000 1.51 3.8 0.00  100.00
10 2.5 100.0 0.0 0.000 0.008 1.89 L7 0.00  100.00
127 179 100.0 0.0 0.000 0.00 1.1 5.6 0.00  100.00
15 143 100.0 0.0 0.000 0.00 .83 1.0 0.00  100.00
18 11.9 100.0 - 0.0 0:000 0.00 3N 8.5 0.00  100.00
2 10.2 100.0 0.0 0.000 0.00 3.96 9.9 0.00  100.00
5 8.60 100.0 0.0 0.000 0.00 8.72 11.7 0.00  100.00
3 .1 100.0 0.0 0.000 0.00 5.66 n.1 0.00  100.00
W 537 100.0 0.0 0.000 0.00 1.5 18.8 0.00  100.00
5 430 100.0 0.0 0.000 0.00 9.4 3.5 0.00  100.00
60 3.5 100.0 0.0 0.000 0.00 11.33 8.1 0.00  100.00
80 2.69 99.8 0.2 0.000 .22 15.10 31.6 0.00  100.00
) 100 2.15 8.4 1.4 0.002 1.7 18.88 4.0 0.01 92.61
00 1.08 86.6 11.8 0.030 0.88 31.76 93.9 2.08 55.00
0 .10 65.1 21.5 0.106 0.5 56.63 180.9  20.80 10.27
MO 5W 5.7 5.9 0.13 0.8 75.51 187.8  29.64 1.5
50 .30 5.6 3.6 0.1% 0.3 94.39 By .67 0.61
600  .358 529 .1 0.115 0.2 113.27 81.8  40.49 0.30
800  .268 8.5 &y 0217 0.2 151.02 5.7 8.8 0.1%
1000 .25 .3 3.1 0.2% 0.1 188.78 169.6  55.30 0.05
1500  .183 9.9 5.8 0.351 0.119 283.17 j08.4  67.01 0.02
000  .107 ‘36.0 3.9 . 0.4M 0.0 377.56 939.2  76.10 0.00
3000 Q72 0.8 5.1 0.627 0.05 566.38  1408.8  88.89 0.00
M0 .05 6.6 8.2 0.8 0.008  755.12  1878.%  99.9 0.00
5000 083 1.6 4.0 1.062 0.036 983.91  2388.0  99.98 0.00
N 8000  .035 197 1.9 L1 0.030 1132.69  2817.6  99.99 0.00
7000 .03l 1.3 1.3 1.465 0.025 1321.7  3281.17  99.99 0.00
8000 021 155 1.9 1.68 0.022 1510.25  3756.8  100.00 0.00
9000  .0N 1 Ly 1.8 0.020 1699.03  4226.4  100.00 0.00
10000  .022 3.2 1.0 1.89 0.018 1887.81  4696.0  100.00 0.00
ALL He CALCULATIONS ASSUNE AIR-NERCURY T=484 pywe/cn2, Cowtact AneLe=140es.
6As-WATER Pc asSuneS sas-water T(os(= 10 praes/cn |
Dexsity erADIENT FoR 6AS=0.068pst/FT; BRINE=0.NTPSI/FT. |

Location/Formation: __BIA Southern Ute |
Company: USGS Denver |




BlA Southern Ute 1—1089

SATURATION VS HEIGHT ABOVE FREE WATER
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BlA Southerm Ute 1 —1099
; o CAPILLARY PRESSURE VS SATURATION
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BIA SOUTHERW UTE 1-1099

Approximate Pore Entry Diameter (um)

Mercury Injection Capillary Pressure (psia)

Wetting Phase Saturation (%pore space)

_Location/ Formation. BIA Southern Ute
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BIA Southenn Ute 1-1099

Burpine-PurceLL

APPROX.  APPROX. CaLcuaTeD
Bercury  Aeprox. CumuLaTive DisTri- CumurA- EQUIVALENT RESERVOIR GAS-WATER
Ingection  Pore Vertine  BUTION  TIVE CYUINDRICAL BAS-NATER  HEIGHT bas Brine

Capittary  EwteY  Puase  Fuwc- Surrace [ Pore  CAPILLARY ABOVE FREe RELATIVE ReLaTIVE
~  PResSURE DIAMETER SATURATION TION  AREA IAMETER | PRESSURE NATER LEVEL PERMEA-  PERMEA-
(ps1a)  (uw) (X pore vor) (m2/e) | (wm) | (estA)  (FT)  mrvaTy (Dsicrry (D

W 0.0 0.0

0 o 100.0 0. 0.0 0.00  100.00

2 101 100.0 0 0.000 0.000 0.38 0.9 0.00  100.00

} 53.8 100.0 .0 70.000 0.000.  0.76 1.9 0.00  100.00

b 35.8 100.0 0.000 0.000 1.3 1.8 0.00  100.00

§ 126.9 100.0 0.000 0.000 151 3.8 0.00  100.00
10 215 100.0 0.000 0.000° 1.9 N 0.00  100.00
11719 100.0 0.000 0.000 2.7 5.6 0.00  100.00
15 183 100.0 0.000 0.000  2.83° 1.0 0.00  100.00
18 1.9 100.0 0.000 0.000 3.M 8.5 0.00  100.00
1 102 100.0 0.000 0.000. 3.3 9.9 0.00  100.00
25  8.60 99.7 0.000 1.111 L1 11.7 0.00  100.00
Y 98.4 0.001 5.926 5.66 N1 0.00 NN
M 5.3 1.1 26.7 0.016 .40 1.5 18.8 1.26 §.9]
50 430 63.0 0.002 3.556 9.\ 3.5 1462 §.98
60 3.5 51.9 0.026 .93 11.33 8.2 20.06 3.56
80 2.69 51.6 0.034 20 15.0 3.6 27.64 1.56
100 215 4.5 0.039 L8 18.88 7.0 33.0 0.57
200 1.08 3.1 0.067 0.883"  37.76 93.9 4.0 0.17
0 an 33.5 0.085 0.593  56.63 130.9 51N 0.03
MO 5% 30.7 0.101 0.M8  75.51 187.8  58.46 0.01

0.11% 0.35%  94.39 08 6155 0.00
0.126 0.29 113.21 281.8  64.06 0.00
0.157 0.222 151.02 35.7  68.96 0.00
0.18% 0.178 188.78 169.6  72.18 0.00
0.264 3.319\ 183.17 1088 19.63 0.00

500  .A%0 8.9
600 .35 1.5
800  .268 M
S1000 .25 1.8
1500 .14 19.1

CD bt poet et P PD I A TN Al bt P st bt ) P LD P TN UN OO N~ D O O O O D OO CH O
. - . - - . . . . - . e - - - . - . - P . . e - - - . - - - -
COCO LN NIAD B OO OO0 Ui S B OO CONI OO e ot ] = NN O O OO OO OO O

2000 A07 16.3 0.383 083 377.56 939.2  8.03 0.00
jooo 0712 12.4 0.511 0.059 ~ 566.3%  1%08.8  9I.m 0.00
00 .05% 9.4 0.684 0.0  755.12  1878.4  100.00 0.00
5000 08 1.0 0.854 0.036. 983.91  2348.0  100.00 0.00
6000 .03 ] 1.039 0.030 1132.69  2817.6  100.00 0.00
1000 031 3.3 1.192 0.025' 1321.87  3287.17  100.00 0.00
8000 .07 1.9 1.304 0.022, 1510.25  3756.8  100.00 0.00
9000 NIyl 0.9 1.475 0.020' 1699.03  M226.%  100.00 0.00
10000 022 0.1 1.587 0.018| 1887.81  146%.0  100.00 0.00

ALL He CALCULATIONS ASSURE ATR-NERCURY T=A84 pyne/cwl, Convact AweLe=140pgs.

Gas-HATER Pc assumes eas-waTeER TCos0= 10 pynes/cn

DewsITY GRADIENT FOR 6AS=0.068ps1/FT; BRINE=0.4TPSI/FT.

_Location/Formation: __ BIA Southern Ute
Company: USGS Denver
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GeoCore —
BIA Southern Ute 1—1080

SATURATION VR HEIGHT ABOVE FREE WATER
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BIA SOUTHERN UTE 1-1080
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|
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BIA Souruern Ure 1-1080
|

Burnine-PurceLL

AppROX.  APPROX. CaLcuLated
Nercury  Aperox. CumuLATIVE DisTRI- Cumura- EQUIVALENT RESERVOIR GAS-WATER
Insection  Pore VETTiNG  BUTION  TIVE CYLINDRICAL 6AS-WATER  HEI6HT GAS Brine

CapiLiary  Enmey PHasE  Func- SURFACE Pore  CAPILLARY ABOVE FRee RetATIVE RELATIVE
- PReSSURE DIAMETER SATURATION TiON  AREA TAMETER | PRESSURE WATER LEVEL Pemmea-  PeRmeA-

(psIA) (um) (2 pore vor) (n2/¢) (um) ' (psIA) (,r)  srermy (srerny (2)
0 o 100.0 0.000 0.000:  0.00 0.0 0.00  100.00

1 101, 100.0 L 0.000 0.000 0.38 0.9 0.00  100.00
538 100.0 07 0.000 0.000 0.76 1.9 0.00  100.00

b 35.8 100.0 0.000 0.000 1.13 2.8 0.00  100.00

§ 2.9 100.0 0.000 0.000 1.5 3.8 0.00  100.00
10 2.5 100.0 0.000 0.000  1.89 )] 0.00  100.00
127 119 100.0 0.000 0.000 .27 5.6 0.00  100.00
15 13 100.0 0.000 0.000  2.83 . 1.0 0.00  100.00
18 119 - 100.0 0.000 0.000 3N 8.5 0.00  100.00
21 10.2 100.0 0.000 0.000 3.9 9.9 0.00  100.00
5 8.60 100.0 0.000 0.000 L7 11.7 0.00  100.00
.17 99.8 0.000 5.926 5.66 8.1 0.00  100.00
W 5.3 98.9 0.001 §.444 1.55 18.8 0.00 95.71
5 4.3 ns 1 0.015 3.556 9.4 3.5 4.93 19.88
60 3.58 68.8 0.023 2.963| 1.3 8.1 12.%2 12.59
80 2.89 6.1 0.032 .20 15.10 1.6 .26 4.2
100 215 5.9 0.037 1.778 18.88 .0 2.98 1.3
200 1.08 M.8 0.063 0.889'  37.76 93.9  40.5] 0.40
oo n R 0.080 0.593  56.83 180.9 .20 0.07

0.097 0.M4,  75.51 187. 51.50 0.02
0.111 0.3% 9839 1388 56.27 0.01
0.125 0.29 13.27 281.8  59.40 0.01
0.157 0.2 151.02 35.7 6481 0.0
0.187 0.7 138.78 169.6  69.2 0.00
0.268 0.119  283.17 104 7132 0.00
0.354 0.089  377.56 939.7 8403 0.00
0.518 0.059. 566.3%  1%08.8  93.02 0.00
0.680- | 0.088  755.12 - 1378.%  100.00 0.00
0.853 0.036  943.91  2348.0  100.00 0.00
1.021 0.030 1132.6  2817.6  100.00 0.00

00 .59 8.7
500 430 38.6
600  .358 1N
800 .68 n.1
1000 215 3.0
1500 .14 8.1
000 .17 0 Nl
3000 .072 .1
5000 0N 18.3
5000  .083 15.8
6000 .035 13.8

- - . - . - . ) - - - . . - . . . . . . . . - - - - . . . . . -
PP OO ORI O WMNIOO I el OO P OO OPICDO OO OO OO OO D O

1000 D31 11.9 1.201 0.025 1321.47  3287.2  100.00 0.00
8000 .00 10.4 1.378 0.022 1510.25  37%6.8  100.00 0.00
- 9000 I 9.1 1.532 0.020) 1699.03  4§226.4  100.00 0.00
10000  .022 8.0 1.6% 0.013 1887.81  #696.0  100.00 0.00
ALL He CALCULATIONS ASSUNE AIR-NERCURY T=A8% nrnz/cﬂl. Contact AnsLe=1400€s.
6As-UATER Pc assumes eas-waTER TCosl= 10 ovnes/en
DensiTY GRADIENT FOR 6AS=0.068ps1/Fri srine=0.47ps1/FT.

tion/ Formation: __ BIA Southern Ute |
Company: USGS Denver l




BIA Southern Ute 1—1054
SATURATION VS HEIGHT ABOVE FREE WATER
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i GeoCore —
BlA Southern Ut 1—105854
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GeoCore ——
BIA SOUTHERN UTE 1-]1054

Approximate Pore Entry Diameter (um)

Mercury injection Capillary Pressure ( psia)

1o 20 40 60 80 100
Wotting Phase Saturation (%pore space)

_Location/Formation. BIA Southern Ute
_Company: USGS Denver
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BIA Soutnern Ure 1-1054

. ‘ Buroine-PurceLL

0 430 §7.8 0.180 0.35% | 9839 5L B 1].84 0.19
600  .358 n.]
800 .268 40.0

1000 .05 36.8

1500 .18 31.0

2000 107 7.4

000 .0m2 n.8

000 .05% 19.6

5000 .0%3 11.1

6000 .03 15.4
1000 .03l 13.9

8000 .07 12.6

000 .0Nm 1.4

10000 .02 10.5

AL He CALCULATIONS ASSURE AIR-WERCURY T=484 nvns/c;l. Cowtacy Anete=140pes.
/

| ApprOX.  APPROX. (ALcuLaTeED
Nercury  Aeprox. Cumurative Distri- CumuLa- EG+!VALENT ReservoIr Gas-WaTer

Injection  Pore  WeTTING  BUTION  TIVE CYLINDRICAL GAS-WATER  HElIeHT bas Brine
Capitary  EwtRY  Puase  Fuwc- Surrace  (PORE  CAPILLARY ABOVE FREE ReLATIVE RELATIVE
Pressure DiameTER SaturaTion TioN  AREn  DiameterR  PReSSume WATER LEVEL PermEa-  PeRmeA-
(psia) (uw) (T pore vor) (n2/6) (um) (ps1a) (Fr7) Bty (Dsiervy (2)
0 o 100.0 0.000 0.000 r 0.00 0.0 0.00  100.00
2 107. 100.0 0.000 0.000 0.3 0.9 0.00  100.00
§ 53.8 100.0 .0 —0.000 0.000 0.7 1.9 0.00 100.00
6 35.8 100.0 0.000 0.000 1.13 1.8 0.00  100.00
8 126.9 100.0 0.000 0.000 1.51 3.8 0.00  100.00
10 21.5 100.0 0.000 0.000  1.89 5.7 0.00  100.00
12 119 100.0 0.000 0.000 1.1 5.6 0.00  100.00
15 183 100.0 .0 0.000 0.000 2.8 1.0 0.00  100.00
18 11.9 100.0 0.000 | 0.000 3.4 8.5 0.00  100.00
U 10.2 100.0 0.000 0.000 3.96 9.9 0.00  100.00
5 8.60 100.0 0.000 0.000 .71 11.7 0.00  100.00
(Y 100.0 0.000 0.000 5.66 18.1 0.00  100.00
N 5% 100.0 0.000 0.000 1.55 18.8 0.00 100.00
50 4.30 100.0 0.000 0.000 9.44 3.5 0.00  100.00
60 3.8 100.0 0.000 0.000  11.33 18.1 0.00  100.00
80 2.69 91.7 0.002 .22 - 15.10 31.6 0.01 9.24
100 2.15 86 1 §7.0 1.42 55.50
00 1.08 64.6 2 0.065 0.889  37.76 93.9  18.09 10.79
300 1 51.0 0.092 0.593 |  56.63 180.9  21.719 1.85
400 53 51.7 0.117 0.84 ) 15.51 187.8  35.58 0.56

0.2% ' 113.27 281.8 4701 0.09

0.222 | 151.02 5.1 55.60 0.04

70178 188.78 163.6  61.14 0.01

0.347. 0.119  283.17 084 7371 0.00
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

3
.6 0.018 1.778 © 18.88
b

3

9

0

1

;

b 089 - 3771.% 939.2  81.62 0.00
b 059 1 566.38  1408.8  92.20 0.00
1 0.7% 0.0 755.12 18784  99.99 0.00
} 983.91  2348.0  100.00 0.00
8 L C1132.69  2817.6  100.00 0.00
5 113 0.025 ' 1321.47  3287.2  100.00 0.00
y  1.265 0.022  1510.25  3756.8  100.00 0.00
1 1381 0.020 + 1699.03  4226.%  100.00 0.00
0 1.500 0.018 1887.81  146%.0  100.00 0.00
bas-WATER Pc assumes cas-waTer TCosl= 10 pNes/cn

Density GRADIENT FOR 6AS=0.068pst/F1; BRINE=0.4TPS1/FT. }

Location/ Formation BIA Southern Ute

Company: USGS Denver J




GeoCore —
BlIA Southern Ute 1 —-1034

SATURATION VS HEIGHT ABCVE FREE WATER
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BIA SOUTHERN UTE 1-103

= i = .108
&

1000 ‘ = =215

Approximate Pore Entry Diameter (um)

Mercury Injection Capillary Pressure (psia)

Wetting Phase Saturation (%pore space)
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|
BIA Soume*n Ure 1-1038

Burpine-PurceLL

- APPROX.  APPROX. CALcuLaTED
Mercury  Approx. CumutaTive DisTRI- Cumuta- EQuivaLENT ReSERVOIR 6AS-HATER
Inection  Pore Netrine  sutroN  TIVE CYLINDRICAL (6AS-WATER  HEIGHT bas Brine

CaPILLARY  EnTRY PHASE Func- Surrace Pore  (Cap1LLARY ABOVE FRee RELATIVE ReLaTive
~  Pressure DIAMETER SATURATION TiON  AREA IARETER | PRESSURE WATER LEver Permea-  Permea-

0.253 0.119 283.17 106y 81.00 0.00
0.332 0.089 377.56 939.2  86.%0 0.00
0.495 - 0.059 566.3%  1408.8  9A.13 0.00
0.655 0.008  7%.12  1878.%  100.00 0.00

1500 .18 11.5
000 107 20.0
S0 N 16.5
400 054 13.9

(psiA) (um) (T pore voL) (n2/s) | (um) (ps1a) (rr) BTy (Dsierry (1)
- 0 o 100.0 0.0 0.000 0.000 0.00 0.0 0.00 100.00
7 107 100.0 0.0 0.000 0.000 0.38 0.9 0.00 100.00

} 538 100.0 0.0 0.000 0.000 0.76 1.9 0.00 100.00

b 35.8 100.0 0.0 0.000 . 0.000 1.13 1.8 0.00 100.00

g8 126.9 100.0 0.0 0.000 © 0.000 1.5] 3.8 0.00 100.00

10 1215 100.0 0.0 0.000  0.000 1.39 8.7 0.00  100.00

17 1.9 100.0 0.0 0.000 - 0.000 .21 5.6 0.00  100.00

15 13 100.0 0.0 0.000 } 0.000. .83 1.0 0.00  100.00

18 11.9 100.0 0.0 0.000 ¥ 0.000 3.u 8.5 0.00  100.00
1 10.2 100.0  -00.0 0.000 0. 00? 3.96 9.9 0.00  100.00

5  8.60 99.7 0.3 0.000 1.111 L.77 11.7 0.00 100.00
3. 16,3 13.3 0.011 5.926 5.66 14.] .93 51.90

W 5.3 62.8 13.6 0.019 1.0 1.59 18.8 16.49 11.19

5 4.30 51.1 5.5 0.02% 3.556 9.1 3.5 3.17 .98

80 3.58 53.4 3.9 0017 1.963 11.33 8.1  28.31 1.28

80 2.69 9.1 v.2 0.033 .12 15.10 .6 .33 0.57

100 215 46.1 J.0 0 0.037 1.778 18.88 7.0 8.8 0.23

200 1.08 39.0 1.1 0.059 0.8  31.76 93.9  50.05 0.07

300 J1 35.6 3. 0.075 0.593  56.63 180.9  55.92 0.01

400 531 3.3 .3 0.09 0.498  75.51 187.8  60.07 0.00

500 430 jl.A 1.8 0.108 0.356 9%.39 2348 63.39 0.00

600 358 0.1 1.4 0.117 0.29¢ 113.27 281.8  66.00 0.00

800 .168 2.1 .4 0.0 | 0.2 15102 3n.a 10.59 0.00

1000 Q15 5.8 %.g 0.175 0.178  188.78 9.6 7419 0.00

1.5
%
5000 043 119 7.0 0.810 0.036  943.91 2388.0  100.00 0.00
6000 035 10.4 1.5 0.953 0.030 1132.69  2817.6  100.00 0.00
1000 031 9.1 1.3 1.09 0.025 1321.47  3287.2  100.00 0.00
8000 A0 8.0 1.1 1.228 0.022 1510.25  3756.8  100.00 0.00
9000 NPl 1.1 1.0 1.363 0.020 1699.03  4226.%  100.00 0.00
10000 22 6.3 0.8 1.483 0.018 1887.81  1%696.0  100.00 0.00
ALL H6 CALCULATIONS ASSUNE AIR-NERCURY T=A8% oyne/cwl, CowTAcT AweLe=1400es.
GAS-WATER Pc ASSURES 6AS-wATER T(os0= 10 oyNes/cn

DenstTY 6RADIENT FOR 6As=0.068ps1/F1; BRINE=0.47pPS)/FT.

Location/ Formation: BIA Southern Ute |
Company: USGS Denver i
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BlA Southerm Ute 1 —1032

SATURATION VS HEIGHT ABOVE FREE WATER
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BIA Soutern Ute 2-741

Buroine-PurceLL

ApPROX.  APPROX. CaLcuLaTED
Hercury  Approx. CumuLaTIVE DisTri- Cumuta- EquIVALENT RESERVOIR GAS-WATER
InJecTion  Pore VETTing  BUTION  TIVE CYLINDRICAL 6AS-WATER  HEIGHT Gas Brine

CAPILLARY  ENTRY PHASE Func-  Surrace PoRe  CAPILLARY ABOVE FREE RELATIVE ReELATIVE
PresSuRe Diamever Satumation vioN  AREA  DiameverR  PRessure WATER LEveL Permea-  PERmEA-
{(ps1A) (un) (X poRe vor) (n2/s) {(um) (psIA) (frr)  mrurry (D)srerry (3)

0 o 100.0 0.0 0.000 0.000 0.00 0.0 0.00  100.00
1 107. 100.0 0.0 0.000 0.000 0.38 0.9 0.00  100.00
} 538 99.5 0.5 0.000 4. 548 0.76 1.9 0.00 98.88
6 35.8 9.3 0.7 0.000 29.630 1.13 2.8 0.00 80.02
§ 2.9 %.3 2.5 0.000 1.111 1.51 3.8 0.07 67.61
10 21.5 916 &7 0.001 17.778 1.89 \.1 0.48 18.01
17 1.8 §7.0 A6 0.002 14.815 2.21 5.6 1.39 29.85
5 3 18.9 8.1 0.004 11.852 .83 1.0 4.36 17.08
18 11.9 73.4 5.8 0.006 9.8M 3.0 8.5 1.39 1.61
A 10.2 69.3 .1 0.007  8.466 3.96 9.9  10.2 3.93
5 8.80 66.0 3.3 0.008 1.111 71 11.1 12.76 .19
3.1 62.1 0 0.000 5.926 5.66 1.1 16.19 1.4
M 5.3 58.4 3.7 0.013 LRLL 1.59 18.8 19.65 0.58
50 430 5.1 .3 0.015 3.556 9.44 3.5 0.9 0.27
60  3.58 58.2 1.9 0.016 2.963 11.33 28.1 23.98 0.16
80 2.69 51.0 3.2 0.0 .17 15.10 .6 1.8 0.10
100 2.15 1.7 .3 0.04 1.778 18.88 1.0 30.18 0.05
00 1.08 M3 1.2 0.088 0.889  31.76 3.9  39.32 0.02
300 1 .1 .3 0.069 0.593  56.63 140.9  45.32 0.00
400 531 3.8 3.3 0.080 0.58%  75.51 187.8 50.18 0.00
50  .430 30.9 3.0 0.114 0.35% 939 134. 50.76 0.00
600 358 28.6 .3 0.136 0.296 113.27 281.8 58.46 0.00
800 .268 n.S5 L1 0.19 0.222 151.02 315.1  65.41 0.00
1000 15 .3 31 0.178  188.78 469.6  70.96 0.00
1500 A8 16.1 5.2 0.367 0.119 283.17 708.%  80.63 0.00
2000 07 12,1 3% 041 0.089  377.56 939.2  81.32 0.00
3000 071 8.8 3.9 0.667 . 0.059 566.34  1408.8 95.29 0.00
4000 054 6.6 2.7 0.811° 0.08y  7%5.12  1873.%  100.00 0.00
5000 043 5.1 1.5 0.930 0.036 943.91 2348.0  100.00 0.00
6000 035 il 1.1 1.0% 0.030 1132.69  2817.6  100.00 0.00
1000 031 3.2 0.8 1128 0.025 1321.47  3287.2  100.00 0.00
8000 017 .5 0.1 1.5 0.022 1510.25  3756.8  100.00 0.00
9000 Q2 1.8 0.7 136 0.020 1699.03  4226.%  100.00 0.00
10000 A 1.4 0.4 1.395 0.018 1887.81  4696.0  100.00 0.00
ALL He cALCULATIONS ASSUNE AIR-NERCURY T=484 pvwe/cw2, Contact AnsLe=140pes. -
6As-WATER Pc assumes cas-waTer TCosl= 10 oynes/en

Dewstry GRADIENT FoR 6A5=0.068Pst/F1; BRiNe=0.A7ps1/FT.

Location/ Fgrmation: __ BIA Southern Ute
_Company: USGS Denver
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: CeoCore —
BIA Southern Ute 2—741

SATURATION VS HEIGHT ABOVE FREE WATER
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CGeoGCore —

BIA Soutwern Ute 2-770.5

BuRDINE-PURCELL

ArPROX.  APPROX. CaLcuLaTED
Nercury  Aeprox. Cumutative Distri- Cumuta- EouivaLent ReServoir 6as-WaTer
Injection  Pore Verring  BuTion  TIVE CYLINDRICAL 6AS-NATER  HEIGHT Gas Brine

Capteiary  Ewtey Puase  Func- Surrace  Pore  CapiLLarY Aove FRee ReLaTIVE ReLATIVE
Pressure  Diamever SATuRaTION  TioN  AREA  Diamever  PresSure Water Lever Pemmea-  Permea-
(ps1a) (un) (T pore vou) (n2/s) (uw) (psta) (rr)  mrLrTy (Dsieiry (2)

0 o 100.0 0.0 0.000 0.000 0.00 0.0 0.00  100.00
1 107, 100.0 0.0 _0.000 0.000 0.38 0.9 0.00  100.00
538 100.0 0.0 0.000 0.000 0.76 1.9 0.00  100.00
6 358 9.6 0.4 0.000 29.630 1.13 1.8 0.00  100.00
§ 26.9 99.2 0.4 0.000 22.112 1.51 3.8 0.00 86.95
10 215 9.2 - 1.0 0.000 17.718 1.89 )7 0.01 19.09
12 119 C 9.6 1.6 0.001 10.815 .1 5.6 0.05 63.42
15 I3 92.1 L5 0.002 11.852 - .83 1.0 0.39 53.74
18 11.9 86.6 5.5 0.003 9.817 3N 8.5 1.4 34.06
1 102 80.0 6.6 0.006 8.466 3.9 9.9 3N 19.73
25 8.60 nl 5.9 0.008 1.111 W1 11.7 6.86 10.18
0 .u 67.8 6.3 0.011 5.926 5.66 14.1 11.34 1.92
N 5.3 62.9 0.8 0.015 (R 1.55 18.8  15.% 1.99
5 4.30 0.1 2.8 0.017 3.5% 9.5% 3.5  18.10 0.87
60 3.58 5.1 2.4 0.019 1.963 1.3 8.2 2085 0.49
80 2.69 M. 3.3 0.024 .21 15.10 1.6 .93 0.28
100 2.15 5.7 2.6 0.028 ~1L778 1888 .0 26.04 0.14
200 1.08 3.6 8.1 0.0% 0.889  31.76 93.9 3.7 0.06
30 .17 8.4 5.2 0.08] 0.593  56.63 180.9  A3.78 0.01
M0 .59 ne 3.8 0.107 0.8 715.51 187.8  49.83 0.00
50 430 - 314 3.2 0.1 0.3% 9439 1388 5032 0.00
600 - .3%8 89 2.5 0.19 0.296 113.77 1.8  58.39 0.00
800  .268 mr w025 0.222  151.02 315.7  65.45 0.00
1000 .215 U7 317 0.266 0.178  188.78 469.6  70.88 0.00
1500 .13 - 165 5.2 0.39] 0.119 283.17 j08.8  80.63 0.00
000  .107 131 3.3 0510 0.089 377.% 939.2 8.2 0.00
jooo  .n2 9.2 3.9 0.0 0.059 566.34  1408.8  95.28 0.00
1000 .05 1.0 .1 0.8% 0.0 755.12  1878.%  100.00 0.00
5000  .043 54 1.5 0.98% 0.036  943.91  2348.0  100.00 0.00
6000  .035 3 L1 1.0% 0.030 1132.63  2817.6  100.00 0.00
7000 .031 35 0 0.8 1.1% 0.025 1321.97  3287.2  100.00 0.00
8000 .07 1.8 0.6 1.282 0.022 1510.25  375.8  100.00 0.00
9000  .02% 2.2 0.6 1.316 0.020 1699.03  4226.4  100.00 0.00
10000 .02 1.7 0.5 1.45% 0.018 1887.81  4696.0  100.00 0.00
ALL He CALCULATIONS ASSUNE ATR-MERCURY T=A8A pyme/cml, Cowtact AweLe=140oes.
6as-WATER Pc assumes As-waTER TCos0= 10 orxes/cn

DensiTY GRADIENT FoR 6As=0.068Ps1/F1; BRINE=0.47PSI/FT.

_Location/Formaticn: __ BIA Southern Ute
_Company: USGS Denver
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Mercury Injection Caplllary Pressure (psia)

Wetting Phase Saturation (%pore space)

_Location/Formation. BIA Southern Ute
Comoany: USGS Denver 2
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CGeoCore —
BlA Socouthern Ute 2—770.5

CAPILLARY PRESSURE VE SATUIRATION
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BIA Southern Ute 2—770.5

SATURATION VS HE!GHT’AEO\/E FREE WATER
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GeoCore —

BIA Soutwerw Ute 2-789

Burpine-PurceLL

AppRoX.  APPROX. (ALCULATED
Mercury  Aeprox. CumueaTive DisTri- Cumura- EquivaLent ReServorr  6AS-WaTer
InJecTion  PoRre Netring  utioN  TIVE CYLINDRICAL GAS-NATER  HEIGHT bas Brine

CapiLLary  EnTRY Puase  Func~  Surrace Pore  CapILLARY ABOVE FRee ReLATIVE ReLATIvVE
PRessuRe DiameTer Saturation  TioN  AREA  DIAmETER  PRESSURE WATER LeveL Permer-  Pemmea-
(ps1a) (uw) (T poRe vor) (nlls) (um) (ps1a) (rr)  mrLrTy (Dsrrry (1)

0 o 100.0 0.000 0.000 0.00 0.0 0.00  100.00
2 107 100.0 0.000 0.000 0.38 0.9 0.0 100.00
§ 538 100.0 ~0.000 0.000 0.76 1.9 0.00  100.00
6 3.8 100.0 0.000 0.000 1.13 1.8 0.00  100.00
§ 26.9 100.0 0.000 0.000 1.5 3.8 0.00  100.00
10 2L5 100.0 0.000 0.000 1.89 §.1 0.00  100.00
2 11.9  100.0 0.000 0.000 .0 5.6 0.00  100.00
15 143 100.0 0.000 0.000 1.8 1.0 0.00  100.00
18 11.9 100.0 0.000 0.000 3. " 8.5 0.00  100.00
1 1.2 100.0 0.000 0.000 3.96 9.9 0.00  100.00
5 8.60 100.0 0.000 0.000 §.72 1.7 0.00  100.00
b I AY| 99.8 0.000 5.916 5.66 .1 0.00  100.00
4 5.37 9.1 0.000 §.044 1.55 18.8 0.00 9.9
50 430 96.0 0.003 3.5% 9.4 3.5 0.05 83.39
60 3.58 §5.1 1 0.012 .93 1.3 8. 175 51.31
80 2.89 no 1 0.024 .20 15.10 3.6 1.43 19.30
100 .15 61.5 . 17718 18.88 1.0 12.66 6.23
00 1.0 %0 1 0.067 0.889  31.76 93.9  25.88 1.79
0 a0 18.9 0.09 0.593  56.63 180.9 3370 0.32
00 .53 "3 0.117 0.9 75.51 187.8  %0.10 0.11

0.1 0.35%  98.39 8.8 85.30 0.05
0.164 0.29% 113.27 81.8  49.78 0.03
0.214 0.22  151.02 5.7 518 0.01
0.264 0.178  188.78 49.6  63.93 0.00
0.388 0419 28317 048 7531 0.00
0.436 0.083  377.56 939.2  83.31 0.00
0.6% 0.059 566.38  1408.8  93.43 0.00

500430 0.9
B0 .35 3.0
300 268 3.5
1000 .25 29.3
1500 .83 23.9
000 107 19.9
00 .00 15.1
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4000 054 12.3 0.851 0.088 7%5.12 1878.4  100.00 0.00
5000 083 10.4 0.981 0.036  943.91 2348.0  100.00 0.00
6000 035 9.0 1.09% 0.030 1132.68  2817.6  100.00 0.00
7000 031 1.8 1.209 0.025 1321.47  3287.2  100.00 0.00
8000 027 6.9 1.307 0.022 1510.25  3756.8  100.00 0.00
9000 NyL 6.1 1.008 0.020 1699.03  A226.%4  100.00 0.00
10000 022 5.6 1.478 0.018 1887.81 4696.0  100.00 0.00

ALL He CALCULATIONS ASSUME AIR-MERCURY T=484 pyne/cm, Cowract AwsLe=140pes.

bAS-NATER Pc aSSUMES cAS-wATER TCos0= 10 pynes/cn

DENSITY 6RADIENT FOR 6AS=0.068ps1/F1; BRINE=0.87PS1/FT.

_Location/Formation: _ BIA Southern Ute
Company: USGS Denver
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GeoCore —

BIA SOUTHERN UTE 2-789
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Mercury Injection Caplilary Pressure (psia)

Wetting Phase Saturation (%pore space)

Location/Formation . BIA Sou’th‘rn U‘. |
_Comgany: USGS Denver
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+ GCeoCore —
BlIA Southern Ute 2—789

SATURATION VE HEIGHT ABGVE FREE WATER
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GeoCore —

BIA Soutwern Ure 2-809.2

Buroine-PurceLL

ApPROX.  APPROX. CALcuLATED
Nercury  Aeprox. CumuLative DistrI- Cumuta- EquivaLENT RESERVOIR  GAS-VATER
InJection  Pore Verrine  sution  TIVE CYLINDRICAL GAS-WATER  HEIGHT 6as Brine

CAPILLARY  ENTRY PHASE Func- Surrace Pore  CapILLARY ABOVE FREE RELATIVE RELATIVE
PresSURE DIAMETER SATURATION TioN  AReA  Diamever  Pressure WATeR Lever Permea-  Permea-
(psIn) (un) (7 poRre vov) (n2/6) (un) (ps1A) (rv)  mrcrry (Dsivry (1)

0 o 100.0 0.0 0.000 0.000 0.00 0.0 0.00 100.00

1 107. 100.0 0.0 0.000 0.000 0.38 0.9 0.00  100.00
Y 538 99.1 0.9- 0.000 IR 0.76 1.9 0.00 98.01

6 35.8 95.0 4.0 0.000 29.630 1.13 2.8 0.07 80.37

8 126.9 1.5 3.5 0.003 2.117 1.51 3.8 6.75 35.91

10 21.5 5.8 12.7 0.005 17.778 1.89 3.7 17.06 8.12
12 1.9 53.4 5.5 0.006 14.815 .11 5.6  11.98 .51
15 14.3 8.6 ~8 0.007 11.852 .83 1.0 18.89 1.09
18 11.9 15.7 3.0 0.008 9.817 3.40 8.5 J.m 0.47
o102 3.8 1.9 0.009 8.466 3.96 9.9 .81 0.25
5 8.60 M9 1.9 0.009 1.111 L7 11.7 37.36 0.15
0 .0 40.0 1.9 0.010 5.926 5.66 1.1 39.97 0.09
W 5.3 1.8 2.6 0.012 §.444 1.55 18.8 13.58 0.05
5 830 5.9 1.6 0.013 3.556 9.54 8BS Bl 0.02
60 3.58 .7 1.2 0.014 1.963 11.33 28.1 1.59 0.01
80  2.69 3.7 1.9 0.016 2.222 15.10 3.6 S0.m 0.01
100 2.15 3.1 1.6 0.019 1.778 18.88 4.0 52.88 0.00
00 1.08 6.6 4.5 0.032 0.889  31.76 93.9  60.05 0.00
300 J1 3.1 .9 0.04 0.593  56.63 180.9  64.85 0.00
100 531 5 .3 0.0% 0.98%  75.51 187.8  68.77 0.00
500 430 19.8 1.7 0.071 0.3%  91.39 234.8 11.76 0.00
600 . .358 18.5 1.3 0.083 0.296 113.21 281.8 7405 0.00
800 .68 16.8 .1 0.108 0.222 151.02 ing .9 0.00
1000 15 187 1.7. 0.133 0.178  188.78 469.6  8l.11 0.00
1500 BL)) 119 2.8 019 0.119  283.17 704.8  86.61 0.00
2000 - .107 9.8 1.1 0.260 0.089  377.5% 939.2 990.71 0.00
3000 072 1.0 .7 0.384 0.059  566.3%  1408.8  96.38 0.00
4000 054 5.3 1.7 0.487 0.084  755.12 1878.4  100.00 0.00
5000 043 5 S PO T 8.1 0.036  943.91  2348.0  100.00 0.00
6000 035 3.1 1.0 0.670 0.030 1132.63  2817.6  100.00 0.00
7000 031 .3 0.7 0w 0.025 1321.47  3287.27  100.00 0.00
8000 RN 1.6 0.7 0.83%2 0.022 1510.25  3756.8  100.00 0.00
9000 L 1.2 0.4 0.889 0.020 1699.03  #226.%  100.00 0.00
10000 A2 0.8  0.% 0.9%5 0.018 1887.81 4696.0  100.00 0.00

ALL H6 CALCULATIONS ASSUNE ATR-MERCURY T=484 pyne/cn2, Contact Anere=140oes.
6AS-WATER Pc aSSumES 6aS-wATER TCos0= 70 pYNES/CH

DEnstTY GRADIENT FOR 6AS=0.068ps1/F1; BRINE=0.4TpS1/FT.

Location/ Formgtion: BIA Southern Ute
Company: USGS Denver
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GeoCore —

BIA SOUTHERN UTE 2-809.2
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GeoCore —
BlA Scuthern Ute 2—809.2

CAPILLARY PRESSURE VS SATURATION
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— GeoCore —

BIA Southern Ute 2—809.2

SATURATION VS HEIGHT ABOVE FREE WATER
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GeoCore —

BIA Soutnerw Ute 2-830

Burnine-PurceLL

APPROX.  APPROX. (ALCULATED
Mercury  ApProx. CumutaTive DistRI- CumutA- EQuIVALENT ReServoir Gas-WATER
Injection  Pore Vet ButroN  TIVE CyuiwpricaL 6as-Water  Herewr bas Brine

CaPILLARY  ENTRY PHASE Func-  Surrace Pore  CAPILLARY ABOVE FREE RELATIVE ReLaTive
PRessURE DIAMETER SaTURATION TiON  AREA  DiameTeR  PRessURE WATER LeveL Permea-  Permea-

(psta) (um) (X pore vor) (n2/s) (un) (psin) (1) mrLrry (Dsierry (2)
0 o 100.0 0.000 0.000 0.00 0.0 0.00  100.00

1 107. 100.0 0 0.000 0.000 0.38 0.9 0.00  100.00

y 538 100.0 .0 0.000 0.000 0.76 1.9 0.00  100.00

6 35.8 100.0 0.000 0.000 1.13 1.8 0.00  100.00

8 26.9 100.0 0.000 0.000 1.51 3.8 0.00  100.00
10 215 100.0 0.000 0.000 1.89 .7 0.00  100.00
12 1.y 100.0 0.000 0.000 .1 5.6 0.00  100.00
15 143 1000 0.000 0.000 .83 1.0 0.00  100.00
13 119 100.0 0.000 0.000 j.n 8.5 0.00  100.00
i 102 100.0 0.000 0.000 3.9 9.9 0.00  100.00
5 8.60 100.0 0.000 0.000 .12 11.7 0.00  100.00
(R 100.0 0.000 0.000 5.66 13.1 0.00  100.00
W 53 99.6 0.000 b.40 1.55 18.8 0.00  100.00
5 430 91.5 0.002 3.556 9.0% 3.5 0.02 89.01
60 3.58 9.0 0.004 1.963 11.33 8.1 0.18 68.52
80 2.69 82.8 1 0.015 .111 15.10 31.6 .91 39.717
100 2.15 3.8 0.007 1.7718  18.88 7.0 8.17 13.53
200 1.08 60.5 1 0.060 0.889  37.76 93.9  20.66 3.36

0.08¢ 0.593  56.63 0.9 8.1 0.60
0.106 0.0 75.51 187.8 .28 0.2
0.129 0.3% 4.3 .8 3.8 0.10
0.151 0.2% 113.77 81.8 3.8 0.05
0.200 0.1 151.02 3n.g o 51.93 0.02
0.289 0.178  188.78 169.6  58.72 0.01
0.375 0.119  283.17 7084 7L31 0.00
0.485 0.089  377.56 939.7  80.3 0.00
0.689 0.059  566.34  1%08.8  92.06 0.00
0.863 0.00  755.12  1878.4  100.00 0.00

00 .1 541
80 537 43.6
500 .40 56.0
600  .358 1.1
800 .68 38.2
1000 .205 W3
1500 .18 11.6
000 .107 3.1
000 -.n 1.1
00 0% 14.3
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5000 L83 12.1 1.000 0.036 943.91  2348.0  100.00 0.00
6000 035 10.4 1.126 0.030 1132.69  2817.6  100.00 0.00
1000 031 8.9 1.256 0.025 1321.7  3281.2  100.00 0.00
8000 R 1.1 1.382 0.022 1510.25  37%6.8  100.00 0.00
9000 024 5.8 1.476 0.020 1699.03  4226.%  100.00 0.00
10000 A7 6.0 1.575 0.018 1887.81  469%.0  100.00 0.00

ALL He CALCULATIONS ASSUME AIR-WERCURY T=484 pyne/cm2, Contact AweLe=130DEs.

6as-NATER Pc assumes cas-wATER T(os0= 10 pynes/cn

DensiTy GRADIENT FOR 6AS=0.088ps1/FT; Brine=0.47ps1/F1.

Location/ Formation: BIA Southern Ute
Company: USGS Denver
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GeoCore —

BlIA Southern Ute 2—-830

CAPILLARY PRESSURE VS SATURATION
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| GeoCore —
BIA Southern Ute 2—830

SATURATION V8 HEIGHT ABCVE FREE WATER
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GeoCaore —

BIA Soutners Ute 2-852

Burp1ne-PurcELL

ApPROX.  APPROX. CaLcuLatep
Hercury  ApProx. CumuLATIVE DiSTRI- CumuLa- EQuIvaLENT RESERVOIR 6AS-WATER
InJecTion  PoRre WETTiNg  BUTION  TIVE CYLINDRICAL GAS-WATER  HEIeHT bAS Brine

CaprLLary  EnTRy Puase  Fuwc- Surrace PoRE  CAPILLARY ABOVE FREE RELATIVE RELATIVE
Pressure DiameTer SaTURATION TION  AREA  DIAMETER  PReSSURE WATER LEvEL PERMEA-  PERMEA-
(ps1A) (um) (T pore vor) (n2/s) (uw) (psia) (fr)  mierry (Dsrerry (1)

0 o 100.0 0.0 0.000 0.000 0.00 0.0 0.00  100.00

1 100 100.0 0.0 0.000 0.000 0.38 0.9 0.00  100.00

b 53.8 99.5  0.5-0.000 LR 0.76 1.9 0.00  100.00

b 35.8 9.7 1.8 0.000 29.630 1.13 1.8 0.01 90.06

§ 16.9 1.7 26.0 0.004 .11 1.51 3.8 6.29 §2.45

10 2.5 5.2 15.5 0.007 17.718 1.89 L 19 §.11
17119 5.1 6.1 0.008 14.815 .71 56  26.70 1.4
15 143 $B.7 88 0.009 11.852 1.83 1.0 3.4 0.86
18 119 1.5 .1 0.010 .81 3.40 8.5  35.4] 0.36
1.2 1.0 15 0.010 8.466 3.9 9.9 31.50 0.21
5 8.60 4.4 1.6 0.011 1.111 4.7 1.7 391 0.13
oL 8.7 L8 0.012 5.926 5.66 ! .1l 0.08
W 5.3 6.5 1 0.014 §.00 1.5 18.8  85.36 0.04
50 &30 A9 L6 0.015 3.556 9.4 3.5 41.66 0.02
60 3.58 3.6 L3 0.016 2.9%3 1133 8.2 49.63 0.0]
80 2.69 3.9 L7 0.019 nar 1500 3.6 5219 0.01
100 2.15 305 LS 0.1 1.718  18.88 1.0 5N 0.00
00 1.08 6.1 &3 0.09 0.889  31.76 93.9 6146 0.00
B[ N Y 3.9 13 0.08 0.593  56.63 130.9  65.29 0.00
0 537 2.7 1.6 0.06 0.4y 75.51 187.8  68.14 0.00
500 830 1.l L1 0.0 0.3%  9.39 5 R BN 0.00
600  .358 0.0 1.1 0.083 0.2% 113.77 8.8 113 0.00
800  .268 .y 5 0119 0.222  151.02 35.7  76.78 0.00
1000 .25 151 1.3 0.160 0.173  188.78  469.6  8L.13 0.00
1500 .18 120 31 02w 0.119  283.17 VL 1Y 0.00
000 107 39 1.1 0318 0089 377.5 939.7  91.38 0.00
3000 . 1.3 L7 0.4 0.059  566.3%  1408.8  96.86 0.00
5000  .0% 58 1.5 0.568 0.084  755.12  1878.%  100.00 0.00
5000 .03 £8 0.9 0.652 0.036  93.91  2388.0  100.00 0.00
6000 .035 L0 0 0.030 1132.69  2817.6  100.00 0.00
7000 .031 3.1 0.5 0.788 0.005 131.%  3281.27  100.00 0.00
8000 .07 31 0.4 0.8%1 0.022 1510.25  37%.8  100.00 0.00
000 .02 .8 0.4 0.9 0.020 1693.03  4226.4  100.00 0.00
10000 .02 .6 0.2 0.95 0.018 1887.81  1696.0  100.00 0.00

ALL He caLCULATIONS ASSUNE AIR-MERCURY T=48% Dyne/cm2, CowtAcT AweLe=]140DEs.
BAs-WATER Pc ASSURES 6AS-wATER TCos0= 10 pyaes/cn
Density sRADIENT FOR 6AS=0.068pS1/F1; BRINE=0.47PSI/FT.

Location/ Formation: BIA Southern Ute
company: USGS Denver
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I GeoCore —
BIA SOUTHERN UTE 2-852
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GeoCore —
BIA Southern Ute 2—852

CAPILLARY PRESSURE VS SATURATION
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BlA Scuthern Ute 2—852
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GeoCore —

BIA Soutwern Ute 2-864

Burpine-PurceLL

ApPROX.  APPROX. CaLcuLATED
Nercury  ApproX. CumurLaTive Distri- Cumvra- EQuivaLewT RESERVOIR 6GAS-WATER
Insection  Pore Verrine  Button  TIVE CyLinpricAL Gas-Water  Helewt Gas Brine

Capreeary  ENTRY  Puase  Fumc- Surrace  Pore  CapiLLary Aove Free Reuative Retative
Pressure Diamever Satumatiow  viow  AREA  Diamever  PResSuRe Waver LeveL Permea-  PeRmea-
(psta) (un) (X pore vo) (n2/s) (um) {ps1A) (1) mrLrmy (Dsieiry (1)

0 o 100.0 0.000 0.000 0.00 0.0 0.00  100.00
1 101. 100.4 0.000 0.000 0.38 0.9 0.00  100.00
) 538 99.5 5 —0.000 1. 444 0.76 1.9 0.00 98.89
6 35.8 99.4 0.000 29.630 1.13 1.8 0.00 88.00
§ 2.9 9.1 0.000 2.1 1.51 3.8 0.01 18.19
10215 90.5 0.001 11,778 1.89 L7 0.48 62.34
17 1.9 - 161 1 0.004 10.815 L0 5.6 4.8 29.96
15 13 o0 1 0.007 11.852 1.83 7.0 13.8 9.3
18 1.9 6.0 0.008 9.811 3.4 8.5 1532 2.98
2 10.2 58.8 0.009 §.466 3.9 9.9 18.% 2.01
25 8.60 55.4 0.010 1.111 L7 1.7 2119 L
L 51.5 0.012 5.926 5.66 1 26.28 0.69
0 5.3 1.3 0.015 140 1.55 18.8 3.3 0.32
5 430 ") 0.017 3.556 .M 3.5 W 0.14
60 3.58 12.6 0.019 1.9%3 1.3 8.1 31N 0.07
80 2.69 39.1 0.023 .11 1510 3.6 .07 0.04
100 2.15 36.9 0.027 1.778  18.88 1.0 BN 0.02
200 1.08 30.1 0.089 0.889  31.76 93.9 5.5 0.01

EDCDEOCOD ED I = PO P N I AN et P I I N OIPIAN PO PN B R i I D B ~J SO D I D S
. . e e . . . e - . - - - = . - . . . . . e - - . o - . - . . o« e
AN OO+ N IO~ NNOO N I CODOO NI B PIC PRI~ OO TN S

300 17 26.6 0.065 0.593  56.63 180.9  61.27 0.00
M0 531 1.0 0.082 0.0y 75.51 187. 65.64 0.00
500 A30 2.1 0.098 0.3%  98.39 1388 69.10 0.00
600 358 20.5 0.11% 0.29% 113.77 818 71011 0.00
800  .268 17.% 0.152 0.222 151.02 315.1 11.99 0.00
1000 215 15.4 0.18% 0.178  188.78 169.6  8].4l 0.00
1500 43 12.4 0.257 0.119 283.17 7088 87.30 0.00
2000 RUN “10.4 0.321. - 0.089 377.56 939.2  91.36 0.00
3000 an 1.9 0.440 0.059 566.38  1408.8  96.% 0.00
4000 0N 6.3 0.547 0.08%  755.12  1878.%  100.00 0.00
5000 083 5.1 0.633 0.036  983.91  2348.0  100.00 0.00
6000 035 b4 0.712 0.030 1132.69  12817.6  100.00 0.00
1000 031 3.7 0.789 0.025 1321.47  3287.2  100.00 0.00
8000 A0 3.l 0.864 0.022 1510.25  3756.8  100.00 0.00
9000 00 1.6 0.94] 0.020 1699.03  A226.%  100.00 0.00
10000 022 1.2 1.005 0.018 1887.81 4696.0  100.00 0.00
AL He caLcuLaTIoNs ASSUNE AIR-WERCURY T=A8% pywe/cn2, Cowtact AwsLe=130pes.
6as-¥ATER Pc assumes eas-water TCos0= 10 pYnes/cn

DenstTy RADIENT FOR 6As=0.068pst/F1; srINE=0.NTpSI/FT.

Location/ Formation: _ BIA Southern Ute
Company: USGS Denver
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GeoCore —

BlIA Southern Ute 2—884

CAPILLARY PRESSURE VS SATURATION
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GeoCore —

BlA Scouthern| Ute 2—864
SATURATION VS HEIGHT ABOVE FREE WATER
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GeoCore —

BIA Soutnern Ute 2-883

Burnine-PurcerL

ArprOX.  APPROX. (aLcotatep
Nercury  ApPrOX. CumuLATIvE DisTRI- CumuLa- EQUIVALENT ReSERVOIR GAS-WATER
InJEcTION  PoRe WETTING  BUTION  TIVE CYLINDRICAL GAS-WATER  HelenT bas Brine

CapILLARY  ENTRY PHASE Func- Surrace Pore  CapiLLARY ABove FRee RELATIVE ReLaTIVE
Pressure  DiameTeR SATuRATION Tion  AREA  DiameTer  PRESSURE WATER LEvEL Peswea-  PErmeA-

(ps1a) (um) (I poRe voi) (n2/s) (um) (pSIA) (fr)  BrLETY (D)BILITY (1)
0 o 100.0 0.0 0.000 0.000 0.00 0.0 0.00  100.00

2 107. 100.0 0.0 0.000 0.000 0.38 0.9 0.00  100.00
V538 99.4  0.6_0.000 LR 0.76 1.9 0.00 98.73

6 3.8 91.2 2.1 0.000 29.630 1.3 1.8 0.0 87.98
8§ 2.9 1.2 26.0 0.003 2.1 1.51 3.8 5.95 11.96
10 2.5 53.9 11.3  0.006 17.118 1.89 LT 19.95 8.91
127 1.9 §6.7 0.007 14.815 1.1 5.6  28.%5 .21
15 13 4].8 0.008 11.852 .83 1.0 35.01 0.84
18 1.9 - 38.9 0.009 9.877 3. N0 8.5 38.92 0.35
n 102 1.1 0.010 8.466 3.9 9.9 41.50 0.18
5 8.60 35.4 0.010 1.111 .7 11.7  43.9% 0.11
1.1 33.0 0.011 5.926 5.66 8.1 V.28 0.07
W 5.3 30.7 0.013 L RIY 1.5% 18.8  50.69 0.03
5 430 9.1 0.014 3.556 9.54 3.5 593 0.01
60 3.58 8.1 0.015 .93 1.3 8.7 5.3 0.0
80  1.69 16.1 0.017 .21 15.10 j1.6  51.15 0.00
100 2.15 n.6 M. 60.10 0.00
200 1.08 2.1 0.033 0.889  31.76 93.9  61.57 0.00

0.044 0.593  56.63 180.9  12.00 0.00

0
0
b
1
0
3
l
0
8
8
1
)
3
5
l
9
g 0.019 1L.178  18.88
300 .0 1.5 g
4
1
9
§
3
b
0
l
§
|
)
5
§
0

1.
5.
1.
I
l.
1.
1.
.
L.
l.
.
i
1.
l.
L.
.
1.
l.
L
1.
I3
L.
0.
0.
0.
0.
0.
0.

100 531 15.7 0.05 0.488  75.51 1871.8  75.26 0.00
500 430 1.3 0.065 0.35%  94.39 1348 71.78 0.00
600 358 13.2 0.079 0.29 113.2 281.8  79.82 0.00
800 .168 11.3 0.098 0.222 151.02 3] 83.36 0.00
1000 15 9.9 0.118 0.178  188.78 469.6  85.97 0.00
1500 1483 .1.6 0.176 - 0.119 -283.17 7008 90.44 0.00
2000 A07 6.0 0.216 0.089  3771.5 939.2  93.51 0.00
j000  .0n2 N 0.305 0.059  566.3&  1408.8  97.58 0.00
5000 054 .8 0.379 0.0  795.12  1878.%  100.00 0.00
5000 043 1.0 0.434 0.036 943.91  2348.0  100.00 0.00
6000 .035 1.4 0.492 0.030 1132.63  2817.6  100.00 0.00
1000 031 0.9 0.543 0.025 1321.47  32817.2  100.00 0.00
8000 0 0.4 0.597 0.022 1510.25  3756.8  100.00 0.00
9000 L2 0.0 0.651 0.020 1699.03  #226.4  100.00 0.00
10000  .022 0.0 0.651 0.000 1887.81  %696.0  100.00 0.00
AL He cALCULATIONS ASSUNE AIR-NERCURY T=484 pywe/cw2, Cowvact Anere=140pes.
bas-Water Pc assunes eas-water T(osl= 10 pywes/cn

DenstTy GRADIENT FOR 6AS=0.068ps1/FT; BRINE=0.4TpSI/FT.

Location/ Formation: __ BIA Southern Ute
Company: USGS Denver
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GeoCore —

BlIA Southern Ute 2—883

CAPILLARY PRESSURE V= SATURATION
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GCeoCore —
BlA Southern Ute 2—8823

SATURATION VS HEIGHT ABOVE FREE WATER
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GeoCore —

BIA Soutwerw Ute 2-907

Buroine-PurceLL

ApPROX.  APPROX. (aLcutaten
Mercury  AppRox. CumutaTive DisTri- Cumuta- EquivaLENT RESERVOIR  6AS-WATER
InsecTion  Pore Werring  sution  TIVE CYLINDRICAL GAS-WATER  HereHT 6as Brine

CapILLARY  EnTRY PHASE Func- Surrace ~ Pore  CAPILLARY ABovE FREE RELATIVE RELATIVE
PResSURE DIameTeER SATURATION TioN  AREA  DIaMETER  PRessume WATe LeveL PeRmea-  Pemmea-

(pst1a) (un) (X pore vor) (n2/s) (um) (ps1A) (,r) ety (Dpierry (D
0 o 100.0 0.000 0.000 0.00 0.0 0.00  100.00

7 107. 100.0 0.000 0.000 0.38 0.9 0.00  100.00

§ 538 100.0 0.000 0.000 0.76 1.9 0.00  100.00

6 3.8 9.9 0.000 29.630 1.13 2.8 0.00  100.00

§ 26.9 99.7 0.000 12.212 1.51 3.8 0.00 93.82
10 2.5 . 9.5 0.000 17.178 1.89 8.7 0.00 91.99
12 119 99.0 0.000 14.815 1.21 5.6 0.00 88.95
15 183 9.8 0.001 11.852 2.83 1.0 0.03 81.89
18 11.9 85.8 1 0.004 9.877 3. N0 8.5 1.30 55.89
A .2 "y 1 0.008 8.466 3.96 9.9 5.79 24.30
5 8.60 68.0 0.011 1.111 §.72 11.7  10.65 9.90
(i IRV 62.3 0.013 5.926 5.66 18.1 15.79 §.5%
0 5.3 5.3 0.017 5,400 1.55 18.8 22.13 1.96
5 A3 51.9 0.020 3.556 9.4% 3.5  16.05 0.78
60 3.58 50.0 0.023 2963  11.33 8.2 19.56 0.4
80 2.69 46.0 0.028 .27 15.10 1.6 W71 0.21
100 2.15 3.5 0.032 1.778  18.88 7.0  38.08 0.08
200 1.08 36.5 0.056 0.889  31.76 3.9 8.25 0.03

[a—
3
[
—~>

0.075 0.593  56.63 . 50,28 0.0]
0.081 0.4 75.51 187. 58.33 0.00
0.108 0.3%  9.39 1.8 6L.78 0.00
0.13 0.296 113.27 8.8 64.52 0.00
0.163 0.222  151.02 305.1  69.85 0.00

0 0 31.6
0 537 0.1
500 .830 28.1
600  .358 26.6
800  .268 3.6

eoo&—_t——NuN..NWU—'NN\NNNJNWQ"u\o"e‘—‘NQoooch
. - . o o - - - - . . . - - - - - - - - - - . . - - . - - . e - - -
wmescc:a-—wmmuememooomc:m#cwmmommNo—u—-Poo

1000 Q15 1.3 0.201 0.178  188.78 9.6  71.16 0.00
1500 A8 16.8 0.312 0.119 283.17 1088 82.83 0.00
2000 A0 13.9 -0.807  0.089  377.56 939.2  88.68 0.00
000 .02 10.7 0.566 0.059 - 566.34  1308.8  95.41 0.00
5000  .05% 8.6 0.706 0.08%  755.12  1878.%  100.00 0.00
5000 .043 1.1 0.823 0.036 983.91  2348.0  100.00 0.00
6000 035 6.2 0.925 0.030 1132.69  2817.6  100.00 0.00
1000  .031 5.2 1.038 0.025 1321.87  3287.17  100.00 0.00
8000 .07 )6 1.113 0.022 1510.25  37%.8  100.00 0.00
9000  .02% 4.0 1.209 0.020 1699.03  3226.%  100.00 0.00
10000  .022 3.4 1.295 0.018 1887.81  4696.0  100.00 0.00

ALL He CALCULATIONS ASSUME ATR-mERCURY T=48% pyne/cml, Cowtact AwsLe=130pes.

G6As-WATER Pc aSSumes eas-waTer TCosl= 10 pyaes/ch

Density 6RADIENT FOR 6As=0.068pS1/FT; BRINE=0.47PS1/FT.

Location/ Formation: BJA Southern Ute
company: USGS Denver
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BIA SOUTHERN UTE 2-907

o = .108

Approximate Pore Entry Diameter (um)

Mercury Injection Caplillary Pressure (psia)

Wetting Phase Saluratlor (%pore space)

Location/ F ion. BIA Southern Ute
_Company: USGS Denver
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BIA Southern Ute 2—90C7
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BIA Southern Ute 2—9807
SATURATION VS HEIGHT ABOVE FREE WATER
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BIA Sournern ite 2-916.5

Buroine-PurceLL

Aeprox.  AppRoX. CaLcuraTed
Nercury  Approx. CumuLATIVE DisTRI- CumurA- EQUIVALENT ReServoIrR Gas-Water
InJection  PoRre Wettine  ButioN  TIVE CYLINDRICAL GAS-WATER HEIeHT - fas Brine

CapLLARY  EnTRY PHASE Func-  SurFace Pore  CapILLARY ABove FRee ReLATIVE ReLaTIvE
Pressure DiameTer SATumATION Tiok  AREA  DIAMETER  PRESSURE WATER LEVEL PERMEA-  PERMEA-
(ps1A) (uw) (2 poRe vor) (n2/s) (un) {(ps1a) (,7) Bty (D)BILiTy (1)

0 o 100.0 0.0 0.000 0.000 0.00 0.0 0.00  100.00

1 107. 100.0 0.0 -0.000 0.000 0.38 0.9 0.00  100.00

y 53.8 99.7 0.3 0.000 ALl 0.76 1.9 0.00  100.00

b 35.8 99.3 0.4 0.000 29.630 1.13 1.8 0.00 92.02

§ 26.9 8.6 0.7 0.00 11.111 1.51 3.8 0.00 86.87
100215 A6 7.0 0.001 17.178 1.89 4.7 0.26 .12
1 1.9 7.7 24.0 0.006 14.815 .71 5.6 9.25 28.14
15 143 51.0  10.7 0.008 11.852 .83 1.0 1314 6.42
18 1.9 5.5 0.010 9.877 3.0 8.5 D 2.09
2 10.2 49.5 0.0 8.466 3.9 9.9 128.00 1.03
75 §.60 47.0 0.012 1.111 .72 1.7 3L1 0.57
1 446 0.013 5.926 5.86 Wl A3 0.32
8 5.3 41.3 0.015 RLL 1.5 18.8  38.67 0.17
50 430 39.3 0.017 3.5% 9.4 3.5 4.m 0.07
60 3.58 31.8 0.018 .93 1.3 8.7 8.5 0.04
80 2.69 35.3 0.021 .2 15.10 3.6 4130 0.02
100 2.15 33.1 0.025 L1718 18.88 4.0 50.36 0.01
00 1.08 2.4 93.9  59.31 0.00
00 LN 0.03 0.593  56.63 100.9 641l 0.00
00 .53 1.9 0.068 0.4 715.51 187.8  61.26 0.00

0.079 0.3%  94.39 8. §9.74 0.00
0.090 0.2% 113.77 81.8 7185 0.00
0.116 0.222  151.02 5.7 15.52 0.00

4
3
1
1
)
1
1
l
1
5
1
1
50 .40 A5 L
600 .358 20.3 %.
]

3

1

3

|

1

]

0

0

0

0

]
]
3
)
7
0
0
]
5
1
3
5
1
0
5
b
]
4o0m 0
8
}
_ !
T
4
)
)
8
3
0
]
b
5
5

1000 15 16.6 0.143 0.178  188.78 869.6  78.71 0.00
1500 143 13.2 .0.225 0.119 283.11 7088 §5.25 0.00
000  .107 10.8 0.302 0.089  377.56 939.2  90.03 0.00
3000 An 1.8 0.845 0.059 566.34  1408.8  96.17 0.00
8000  .05% 5.9 0.561 0.08%  755.12  1878.%  100.00 0.00
5000 08 3.7 0.665 0.036 943.91  7388.0  100.00 0.00
6000 035 N 0.7%9 0.030 1132.69  2817.6 - 100.00 0.00
1000 031 3.0 0.836 0.025 1321.87  3287.1  100.00 0.00
8000  .027 1.3 0.918 0.022 1510.25  3756.8  100.00 0.00
9000 .01 1.8 0.991 0.020 1699.03  4226.%  100.00 0.00
10000 MYy 1.3 1.068 0.018 1887.81  %696.0  100.00 0.00
ALL He CALCULATIONS ASSUNE AIR-NERCURY T=48% pyne/cw2, Cowtact AwsLe=1%0pes.
6As-WATER Pc assumes eas-waTer TCosO= 70 pyNes/ch

Dewsity cRADIENT FOR 6as=0.068ps1/F1; BRINE=0.ATPSI/FT.

Location/Formation: _ BIA Southern Ute
Company: USGS Denver
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BIA SOUTHERN UTE 2-916.5
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.043

- = .108

1000 = =215
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Mercury Injection Capiilary Pressure (psia)
5{1‘
|
lnl
Approximate Pore Entry Diameter (um)

Wetting Phase Satwatlon (%pore space)

Location/ F ion . B‘A south.ﬂl Ul.
_Company: USGS Denver
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Location/ Formation: BIA Southern Ute

_company: USGS Denver |
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BIA Soutnern Ure 2-925

Buroine-PurceLL

AppROX.  APPROX. CaLcuated
Nercury  Approx. CumutATIVE DisTRI- CumuLA- EQUIVALENT RESERVOIR GAS-WATER
Injection  Pore Vertine  Bution  TIVE (YLINDRICAL 6AS-NATER  HEleHT 6as Brine

CaprLLARY  ENTRY Puase  Func-  Surrace Pore  CAPILLARY ABOVE FRee RELATIVE ReLATIVE
Pressure DiAmeTeER SATURATION TION  AREA  DIAMETER  PRESSURE WATER LEVEL PERMEA-  PERmEA-
(psia) (um) (X pore vor) (n2/6) (um) (pSIA) (frr) ity (DsiLiry (D)

0 0 100.0 0.0 0.000 0.000 0.00 0.0 0.00  100.00
1 100, 100.0 0.0 0.000 0.000 0.38 0.9 0.00  100.00
} 538 1000 0.0-0.000 0.000 0.76 1.9 0.00  100.00
b 35.8 100.0 0.0 0.000 0.000 1.13 1.8 0.00  100.00
§ 126.9 1000 0.0 0.000 0.000 1.51 3.8 0.00  100.00
10 215 100.0 0.0 0.000 0.000 1.8 i1 0.00  100.00
17 1.9 100.0 0.0 0.000 0.000 .21 5.5 0.00  100.00
15 143 1000 0.0 0.000  0.000 2.83 1.0 0.00  100.00
18 119 100.0 0.0 0.000 0.000 3N 8.5 0.00  100.00
1 10.2 1000 0.0 0.000 0.000 3.% 9.9 0.00  100.00
25 8.60 9.8 0.2 0.000 1.111 1.7 117 0.00  100.00
0 1.1 9.2 0.6 0.000 5.926 5.66 4.1 0.00 %.09
W 5.7 8§1.0  12.2 0.007 §. 404 1.5 18.8 1.19 68.01
50 430 15.0 1.9 0.016 3.556 9.14 3.5 5.68 23.9]
60 3.58 69.4 0.021 .93 1.3 8.1 1LI §.07
8 2.6 63.6 0.0 1500 3.6 1674 3.53
100 215 59.9 . 1778 18.88 4.0  20.82 1.41
00 1.08 50.5 0.059 0.889  37.76 93.9 328 0.50
0 1 1.3 0.082 0.593  56.63 180.9  39.60 0.10
0 537 41.4 0.108 0.8 75.51 187.8  45.49 0.04

0.126 0.35%  98.39 4. 50.29 0.02
0.147 0.2% 113.27 8.8 .51 0.01
0.193 0.222  151.02 5.1 6160 0.00
0.238 0.178  188.78 9.6  61.3] 0.00
0.3%  0.119 28317 1084 1814 0.00
0.452 0.089  370.56 939.2  85.18 0.00
0.622 0.059  566.34  1a08.8  93.79 0.00
0.779 0.004  75%.12  1878.4  100.00 0.00

5

)

)

)

5

3
500 430 B3
600 .58 %9 1
800  .268 3.9
1000 .05 8.8 3.
1500  .143 33 5
2000 107 19.9 ° 3
000 .02 . 160 3
5000 - .05¢ 13.2 %
]

1

1

0

0

. - . - . - . . . - . . - - - - - - - - - - . o - » - - . - . .
NSO I PO N O B N~ O N O WMNRNAN OO NN O NI O OO OO OO DD
<
<
A~
~d

5000 043 11.5 0.900 0.036  983.91  2388.0  100.00 0.00
6000 035 10.0 1.028 0.030 1132.69  2817.6  100.00 0.00
1000 031 8.9 1.186 0.025 1321.47  3287.1  100.00 0.00
8000 A0 1.8 1.270 0.022 1510.25  315.8  100.00 0.00
9000 020 1.0 1.317 0.020 1699.03  #226.%  100.00 0.00
10000 Q0 6.3 1.470 0.018 1387.81  46%.0  100.00 0.00

ALL He caLcuLATIONS ASSUME ATR-MERCURY T=484 pyne/cm2, Cowtact AwsLe=140pes.

Gas-WaTER Pc assumes 6as-water TCosl= 70 pynes/cn

DeEnsTTY 6RADIENT FOR 6AS=0.068ps1/F1; BRINE=0.47pS1/FT.

Location/ Formation: BIA Southern Ute
company: USGS Denver
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BIA SOUTHERN UTE 2-925

— 2 3 —— .108

1000 '—':‘”'“. —— . _;‘::_tf‘ : —?.-:t 0215

Approximate Pore Entry Diameter (um)

Mercury Injection Capillary Pressure (psia)

Wotting Phase Saturation (%pore space)
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BlA Scouthern Ute 2—9
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BIA Soutnerw Ure 2-932

BurpIne-PurceLL

APPROX.  APPROX. CaLcuated
Nercury  Aeprox. (umutATive DisTRI- CumurA- EQUIVALENT RESERVOIR GAS-WATER
InJection  Pore Vervine  ButioN TIVE CYLINDRICAL GAS-NATER  HEIGHT bas Brine

CapitLaRY  EnTry PaSE Func-  Surrace Pore  CAPILLARY ABOvE FRee RELATIVE RELATIVE
PRessure Diamever SaTuraTion TioN  AReA  DiAmeTER  PReSSURE WATER LEveL PERMEA-  PERMEA-
{ps1A) (un) (I pore vor) (n2/6) (um) (ps1a) (f1) iy (Dpacrry (1)

0 o 100.0 0.000 0.000 0.00 0.0 0.00  100.00

1 107. 100.0 0.000 0.000 0.38 0.9 0.00  100.00

} 53.8 100.0 10.000 0.000 0.76 1.9 0.00  100.00

6 35.8 100.0 0.000 0.000 113 2.8 0.00  100.00

§ 2.9 100.0 0.000 0.000 1.5 3.8 0.00  100.00
10 1.5 100.0 0.000 0.000 1.89 5.1 0.00  100.00
17 1.9 100.0 0.000 0.000 2.0 5.6 0.00  100.00
15 143 100.0 0.000 0.000 2.83 1.0 0.00  100.00
18 1.9 100.0 0.000 0.000 3.0 8.5 0.00  100.00
2 10.2 100.0 0.000 0.000 3.96 3.9 0.00  100.00
5 8.60 100.0 0.000 0.000 171 11.7 0.00  100.00
o 99.1 0.000 5.926 5.66 18.1 0.00  100.00
053 8y 1 0.008 h.4404 1.55 18.8 1.91 §5.59
30 430 1311 0.017 3.5% 9.4 3.5 §.93 19.59
00 3.58 63.1 0.021 .93 11.33 8.2 13.76 6.26
80 269 61.5 0.007 .2 1500 3.6 20.05 2.70
100 215 59.9 0.031 1778 18.88 1.0 3.8 1.0
200 1.08 51.3 0.054 0.889  37.76 93.9  35.08 0.31

0.013 0.53  5.63 . 41.93 0.07
0.091 0.4 75,51 181. §1.25 0.03
0.108 0.3%  91.39 3.8 5155 0.01
0.126 0.2% 113.21 8.8 95.28 0.01
0.164 0.22  151.0 35.7  6L.1 0.00
0.200 0.178  188.78 169.6  66.73 0.00
0.2% 0.119  283.17 1084 76.15 0.00
0.383 0.089  377.56 939.7  83.00 0.00
0.55 0.0  566.3%  1408.8  92.34 0.00
0.733 0.088  755.12  1878.%  100.00 0.00
0.897 0.036  983.91  2348.0  100.00 0.00
1.054 0.030 1132.63  2817.6  100.00 0.00

Y—
-
13
[¥ -]

0 .7 4.3
TR 13.6
500 430 il
60 3% 39.0
800 .268 3.5
1000 215 3.0
1500 .18 8.
2000 107 5.3
00 .02 2.2
3000 .05 18.0
5000 043 15.6
6000 .035 13.]

CO et Pt ot et P D AN B A B PN PDI NI AN I OO N NN IR O O C O I D O
- - . e - . . - . o - o o . . ¢ o - - - - . - - - - - - - . . . - .
OO OO BRI~ OO S~ NPT O N 00 0N O OO OO OO O

1000 031 12.2 1.208 0.025 1321.%7 3282.2  100.00 0.00
8000 027 10.9 1.349 0.022 1510.25 3756.8  100.00 0.00
9000 024 9.9 1.474 0.020 1699.03 4226.4  100.00 0.00
10000 A2 9.0 1.593 0.013 1887.81 4696.0  100.00 0.00
ALL He CALCULATIONS ASSUME ATR-MERCURY T=48% pyne/cwl, Contact AneLe=A0DEs.
Bas-WaTer Pc assumes sas-water T(os0= 10 praes/ca

DenstTy eRADIENT FOR 6AS=0.068pS1/FT; BRINE=0.ATPSI/FT.

Location/Formation: _ BIA Southern Ute
company: USGS Denver
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BIA SOUTHERM UTE 2-932

- 10000 turation vs Pressure-Pore Size 022

Approximate Pore Entry Diameter (um)

Mercury Injection Capillary Pressure (psia)

Wotting Phase Saturation (%pore space)

Location/ ion. BIA Southern Ute

_Company: USGS Denver
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BIA Soutnern Ute 2-961.5

Buroine-PurceLL

ApproX.  APPROX. (aLcuLaTen
Nercury  Approx. (umutaTive DisTRi- Cumuta- EQuivaALENT ReServoiR 6as-VATer
INJEcTION  PoRre Vettine  ButioN  TIVE CYLINDRICAL GAS-WATER HEleHT _  fas Brine

CAPILLARY  ENTRY PHASE Func-  Surrace Pore  CapiLLARY ABove FREE RELATIVE RELATIVE
PResSURE DiameTeR SaTuraTION TION  AREA  DIAmETER  PReSSURE WATER LEVEL PERMEA-  PERMEA-

(psia) (un) (X pore vou) (n2/6) (um) (ps1a) (f1)  srervy (Deivivy (2)
0 o 100.0 0.0 0.000 0.000 0.00 0.0 0.00  100.00

1 101. 100.0 0.0 0.000 0.000 0.38 0.9 0.00  100.00

b 538 100.0 0.0 ~ 0.000 0.000 0.76 1.9 0.00  100.00

b 35.8 100.0 0.0 0.000 0.000 1.13 2.8 0.00  100.00

§ 126.9 100.0 0.0 0.000 0.000 1.51 3.8 0.00  100.00
10 2.5 100.0 0.0 0.000 0.000 1.89 7 0.00  100.00
17 17.9 100.0 0.0 0.000 0.000 .11 5.6 0.00  100.00
15 143 99.7 0.3 0.000 11.852 .83 1.0 0.00  100.00
18 11.9 9%.8 0.9 0.000 9.877 N 8.5 0.00 %5.73
1 1.2 83.7  I5.1 0.005 8.466 3.9 9.9 1.36 68.31
5 8.60 64.0 19.7 0.011 1.111 .77 1.7 1.7 20.98
.0 58.8 0.015 5.926 5.66 18.1 .17 5.37
8 5.3 4.6 0.019 (W]} 1.5% 18.8  31.53 1.67
5 130 0.5 0.021 3.55 9.44 3.5 3.9 0.54
60  3.58 1.1 0.023 1.963  11.33 8.2 39.32 0.2
80 2.69 39.0 0.027 .22 15.10 1.6 W04 0.1%
00 2.15 36.8 M0 NS0 0.06
00 1.08 30.9 0.046 0.889  37.76 93.9  56.91 0.02

0.059 0.593  56.63 180.9  62.06 0.00
0.07] 0.098  75.51 187.8  65.80 0.00
0.083 0.35% 9039 3.8 68.87 0.00
0.093 0.29 113.27 81.8  71.09 0.00
0.121 - .21 151.02 5.7 15.93 0.00
0.13 - 0118 188.18 169.6  79.01 0.00
0.206 0.119  283.17 1044 8495 0.00

9

1

)

l

)

1

5

0 .0 ny 3
00 537 5.0 1
500 430 ne 1
600  .358 .1 L
800 .268 0!
1000 .05 18.6 %
l

l
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0

0

0
0
0
0
0
0
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1
1
3
1
1
\
N
.3 0.030 1.778  18.88
0
!
1
l
6
6
150 .13 15.6 g
§
1
6
l
9
1
1
§

2000 07 134 0.266 0.089  377.5 939.7  83.W 0.00
3000 01 1046 0.382 0.059  566.3%  1408.8 9.1 0.00
1000 .05% 8.4 0.503 0.08%  755.12  1878.%  100.00 0.00
5000 083 6.8 0.612 0.036  943.91  2348.0  100.00 0.00
6000 035 5.6 0.709 0.030 1132.69  2817.6  100.00 0.00
7000 031 4.8 0.792 0.025 1321.47  3281.1  100.00 0.00
8000 27 1.0 0.874 0.022 1510.25  37%6.8  100.00 0.00
9000 24 3.3 0.966 0.020 1699.03  4226.%  100.00 0.00
10000 RN 19 1.020 0.018 1887.81  4696.0  100.00 0.00

ALt He CALCULATIONS ASSUME AIR-MERCURY T=A84 pywe/cw2, Contact Awste=140pes.

6As-WATER Pc ASSUNMES GaS-WATER T(osO= 70 praes/cn

Dewsity GRADIENT FOR 6AS=0.068pS1/FT; SRINE=0.47PSI/FT.

Location/Formation: __ BIA Southern Ute
Company: USGS Denver
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BIA Southern Ute 2—561.5
CAPILLARY PRESSURE VE SATURATION
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BIA Southern Ute 2—9261.5
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BIA Soutwern Ute 2-972

Buroine-PurceLL

AeproX.  AppROX. CaLcuLated
Nercury  Approx. CumutaTive Distri- Cumuta- EouivaLenT ReSERvoIR bas-WATER
InJecTion  PoRre Verrine  sutton  TIVE CYuINDRICAL GAs-NATER  HEIGHT bas Brine

CapiLLary  EnTRY PHASE Func-  Surrace Pore  CAPILLARY ABOVE FRee RELATIVE RELATIVE
PResSURE DIAMETER SATURATION TioN  AREA  Diamever  PResSure WATER LeveL Permea-  PeRmeEA-
(pstA) (un) (I pore vou) (n/s) (un) (ps1a) (fF)  micrTy (Dererry (1)

0 o 100.0 0.000 0.000 0.00 0.0 0.00  100.00
1 107. 100.0 0.000 0.000 0.38 0.9 0.00  100.00
} 538 100.0 0 -0.000 0.000 0.76 1.9 0.00  100.00
6 35.8 100.0 0.000 0.000 1.13 1.8 0.00  100.00
§ 126.9 100.0 0.000 0.000 1.51 3.8 0.00  100.00
10 215 99.8 0.000 17.778 1.89 47 0.00  100.00
17 1.9 99.7 0.000 14.815 .1 5.6 0.00 98.11
15 143 9.8 0.000 11.852 1.83 1.0 0.00 95.M4
1§ 1.9 8.9 1 0.006 9.871 3.0 8.5 1.4 51.10
0. 6.4 1 0.012 8.466 3.96 9.9  1A.87 16.56
5 8.80 51.4 0.015 1.111 .7 1.7 1.8 3.6
W o.n 85.5 0.017 5.916 5.66 1 303 1.69
8 5.3 40.6 0.020 .44 1.5 8.8  J1.18 0.61
50 430 3.9 0.022 3.556 .0 3.5 Al.62 0.2
60 3.58 36.3 0.02 .93 1.3 8.1 1.9 0.1
80 1.69 33.8 0.001 um 1.0 3.6 A6l 0.06
100 2.1 3138 0.029 1.7 13.88 7.0 50.51 0.03
00 1.08 26.4 0.085 0.883  31.76 93.9  58.98 0.01
0 .0 3.3 0.059 0.593  56.63 190.9  64.08 0.00
00 537 1.0 0.073 0.0y 75.51 181.8 6191 0.00

0.087 0356 w39 »Beg T 0.0
0100 0.8 1L B8 738 0.00

500  .430 19.7
600 .358 1.7

D ED O ED CD et prmt Pod ot Al ot D it fmet Pod A AT st ) e ) B T OO (O LO D D D O O O D O
o e @ @ & & ® @« o ® e & o e e ® & e e & @ = & s & e o & s s = e o
N S N ~d OO P d ~d (O OO T NN B OO U0 DN MO RN OO OO O

800 .68 19.3 0.128 0.222 151.02 375.1 1815 0.00
1000 219 13.5 0.159 0.178  188.78 169.6  81.58 0.00
1500 A 10.5 0.222 0.119  283.17. 7084 81.32 0.00
2000 A07 - 3.6 0.2719 . 0.089 377.% 939.2  91.l1 0.00
3000 A1 5.9 0.397 0.059  566.33  1408.8  96.48 0.00
1000 054 \2 0.498 0.088  755.12 1878.8  100.00 0.00
5000 003 3.0 0.587 0.036 943.91  7388.0  100.00 8.00
6000 035 1.1 0.659 0.030 1132.69  2817.6  100.00 0.00
1000 031 1.5 0.731 0.025 1321.47  3287.7  100.00 0.00
8000 027 0.9 0.803 0.022 1510.25  3756.8  100.00 0.00
9000 024 0.4 0.863 0.020 1699.03  4226.%  100.00 0.00
10000 N 0.1 0.913 0.018 1887.81  1696.0  100.00 0.00
ALt He CALCULATIONS ASSUME AIR-mERCURY T=48% pyne/cnl, Cowtact AweLe=140pes.
6As-UATER Pc assumes as-waTeR TCos0= 70 prues/cn

DENSITY GRADIENT FOR 6As=0.068ps1/F1; BRINE=0.RTPSI1/FT.

Location/ Formation: BIA Southern Ute
Company: USGS Denver
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BIA SOUTHERN UTE 2-972 ‘
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BlA Southern Ute 2—972
CAPILLARY PRESSURE VS SATURATION

pska)

(
k] [v]
SE——

N
|

(Thouscirds)

0 o]

{ {
e

AIR- MERCURY CAPILLARY PRESSURE

4
\
3 —%
\
2
=,
1 .\;&saﬂq_,.
o p——FR-—a—ta & £
(o] 20 4G g0 80 150
WETTING PHASE SATURATION (X% pors vol)
PA S L . | _ -
BiA Southern Ute 2—-9572
PORE SIZE DISTRIBUTION
20
i
18
17
a 18
2. 15
=
o 14 T
g 13 '
-
g 12
5 11
= 10
o a ]
=z .
= 8 i
-
2 . i
B 5 ol
Q 4 A1\ T
S M VAN 7
2 &?z" VAP
i i = [ 2 _ =
o B a-or—a—————————————|
-2 c 2
LOG PORE DIBMETER (microne)

Location/ Formation: __BIA Southern Ute
company: USGS Denver

147



A L Ll — - 1 ~ -z
BiA Southern Ut 2—9S/72
SATURATION V2 HE!GHT ABOVE FREE WATER
4.0 |
£ \ |
£ 354 l i
L 30 o]
ﬁ u\% \ \
= 2.5 8,
=
B
N ‘
g 20 vy \ :
W ] |
3 1.5 \%‘ l
2 =%
E
8 1.0 ! ( —
X
2 1, 1
Q Q.5 !
- ‘ ‘ &
0.0 :
o 20 40 < 80 100
WETTIMG PHASE SATURATION (% pors vol)
™ A L Ll e | I T
CHA DOoOUtNer ute £—S9S /2
Hg CALCULATED RELATVE PERMEABILITY
100 —swwz -
| neanY
: | A
a0 = ' \ /’
“a BO ‘h |l | ,/
4 = } /]
. 70 B i
~ “ \ /
> a0 h\
— -
5 ™\ 1
m N 4
< 50 n.
9 =l 7/
ni 40 = ‘ yd
ey il ‘
a P, \‘ 7/
¢ 30 = 4
-«a Y7
£ ““7&4/\
P
10
10 — \ =
O A s - " ; ——""__'_.‘w( X \\g_ ’
ol 20 +0 8 BO 100
WETTING PHASE SATURATION (% sores vol.)
a Oil B Brifa
Location/Formation: _ BIA Southern Ute |
T

Compary: USGS Denver j




GeoCore —

BIA Soutwerw Ute 2-1006

BurpINE-PurcELL

Approx.  APPROX. CaLcuLaTeD
Rercury  Approx. CumutaTive DistRi- CumurA- EQuIVALENT RESERVOIR GAS-WATER
InJEcTION  PoRre NetTing  BuTION  TIVE CYLINDRICAL GAS-WATER  HElewt bas Brine

Capreiary  Ewtey  Puase  Fumc-  Sureace Pore  CapILLARY ABove FREE RELATIVE ReELATIVE
Pressure DiameTeR SaTuration  Tio  AREA  DiametER  PRessure WATER LEveL PermEA-  Permea-
(ps1a) (um) (T pore vor) (n2/s) (um) (ps1a) (,r)  miLrTy (Deiviry (1)

0 o 100.0 0.000 0.000 0.00 0.0 0.00  100.00

1 100. 100.0 0.000 0.000 0.38 0.9 0.00  100.00

y 538 100.0 0.000 0.000 0.76 1.9 0.00  100.00

b 35.8 100.0 0.000 0.000 1.13 1.8 0.00  100.00

§ 126.9 100.0 0.000 0.000 1.51 3.8 0.00  100.00
10 2.5 100.0 0.000 0.000 1.8 )] 0.00  100.00
17 11.9 100.0 0.000 0.000 1.0 5.6 0.00  100.00
15 143 100.0 0.000 0.000 1.83 1.0 0.00  100.00
18 11.9 100.0 0.000 - 0.000 3.4 8.5 0.00  100.00
1 10.2 100.0 0.000 0.000 3.9 9.9 0.00  100.00
5 8.60 100.0 0.000 0.000 L 11.7 0.00  100.00
011 100.0 0.000 0.000 5.66 1n1 0.00  100.00
W53 100.0 0.000 0.000 1.55 18.8 0.00  100.00
50 430 100.0 0.000 0.000 9.4 3.5 0.00  100.00
60 3.58 100.0 0.000 0.000 11.33 28.1 0.00  100.00
80 1.69 9.5 0.00 L 1500 3.6 0.08 83.19
100 215 8.3 1 0.019 1778 18.88 1.0 3.37 15.51
00 1.08 6.4 1 0.064 0.889  37.76 93.3  20.41 8.50
30 .0 59.3 0.089 0.593  56.63 130.9  29.93 1.05
00 .53 50.9 0.108 0.3 75.5] 187.8  36.33 0.3

0.126 0.3% 9139 .8 WY 0.14
0.180 0.29 113.07 181.8 44,59 0.07
0.174 0.212  151.0 5.1 5L 0.04
0.208 0.173  188.78 169.6  56.68 0.0
0.301 0.119  283.17 0y 67.35 0.01
0.3% 0.089  371.56 933.2  75.93 0.00
0.600 0.059  566.34  1M8.8  89.49 0.00
0.798 0.0 755.12  1878.%  99.99 0.00
0.991 0.036  943.91  2348.0  100.00 0.00
1.142 0.030 1132.63  2817.6  100.00 0.00

50 430 §7.8
00 .358 55.8
800  .268 4.0
1000 .205 39.0
1500 .183 33.6
2000 .10 3.5
00 N 3.4
1000 .058 19.1
5000 .03 15.7
6000  .035 13.5

r—-u—-o—-b--Nw-mamww-——wawwua-eeccoeoccocaooc
- - . . . - . - - . - - . . - - e o . - - - . . - . - - - - . -
Q'—‘-ﬂNNJ-OHU‘OW@NMN{DNWOOQOQO°°°°°°q°°

1000 031 1.8 1.276 0.025 132147  3287.27  100.00 0.00
000 .07 10.4 1.399 0.022 1510.25  37%6.%8  100.00 0.00
000 .00 3.3 1.512 0.020 1699.03  4226.%  100.00 0.00
10000  .022 8.3 1.621 0.018 1887.81  %6%.0  100.00 0.00

ALL He CALCULATIONS ASSUME ATR-WERCURY T=48% pyne/cn2, ConTacT AneLE=140DEs.
Bas-UATER PC aSSUMES 6AS-wATER T(osl= 10 pynes/cw
Density 6RADIENT FOR 6AS=0.068pS1/FT; BRINE=0.MIPSI/FT.

Location/ Formation: BIA Southern Ute
Company: USGS Denver
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BIA SOUTHERN UTE 2-1006
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Approximate Pore Entry Diameter (um)

Mercury Injection Caplilary Pressure ( psia)

Wetting Phase Saturatioﬁ (%pore space)

LocQS'En/FQ‘m.sm_ BIA %uth.rn U‘.
Company: USGS Denver |
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BiA Scouthern Ute 2—1008
CAPILLARY PRESSURE VE SATURATION
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BIA Southern Ute 2—10086

SATURATION VE HEIGHT ARQVE' FREE WATER
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.BIA Southern Ure 2-1033.3

Burnine-PurceLtL

AppRox.  APPROX. CALCULATED
Mercury  Approx. CumuLaTive Distri- Cumura- EQuivaLewt Reservoir Gas-WaTer
InJecTion  Pore Verrine  Bution  TIVE CYLINDRICAL 6AS-WATER  HEleHT bas Brine

CAPILLARY  EnTRY PHASE Func- SurfaceE Pore  CaPILLARY ABovE FREe RELATIVE RELATIVE
PReSSURE DIAMETER SATURATION TION  AREA  DiameteR  PResSURE WATER Lever Permea-  PeRmea-
(ps1a) (un) (T pore voL) (nfs) (un) (ps1a) (Fr1)  mrerry (Dsierry (3)

0 o 100.0 0.000 0.000 0.00 0.0 0.00  100.00
1 107. 100.0 0 _0.000 0.000 0.38 0.9 0.00  100.00
$ 538 100.0 0.000 0.000 0.76 1.9 0.00  100.00
6 35.8 100.0 0.000 0.000 1.13 1.8 0.00  100.00
§ 2.9 100.0 0.000 0.000 1.5] 3.8 0.00  100.00
10 215 100.0 0.000 0.000 1.8 47 0.00  100.00
17 11.9 100.0 0.000 0.000 L7 -5 0.00  100.00
15 143 100.0 0.000 0.000 .8 - 1.0 0.00  100.00
18 119 100.0 0.000 0.000 3.40 8.5 0.00  100.00
21 10.2 100.0 0.000 0.000 3.% 9.9 0.00  100.00
15 8.60 100.0 0.000 0.000 .71 11.7 0.00  100.00
NV, 100.0 0.000 0.000 5.66 .1 0.00  100.00
8 5.3 100.0 0.000 0.000 1.55 18.8 0.00  100.00
50 830 100.0 0.000 0.000 9.4 3.5 0.00  100.00
60 3.58 100.0 0.000 0.000 1133 8.1 0.00  100.00
80 2.89 100.0 0.000 0.000 15.10 31.6 0.00  100.00
100 215 100.0 0.000 0.000  18.88 .0 0.00  100.00
200 1.08 Ny 8.2 0013 0.889 3176 93.9  10.06 12.66
30 .0 b2.1 0.110 0.593  56.63 18.9 0.1 4.69
00 .53 56.1 0.139 0.444  75.5] 187.8 1.4 1.3

0.159- 0.35%  94.39 3.3 3191 0.57
0.180 0.29% 113.77 281.8  35.9% 0.32
0.231 0.222 151.2 5.7 43.89 0.16
0.280 0.18  188.78 - %69.6  50.77 0.07
0.412 0.113  283.17 7084 63.00 0.02
0.5% 0.089  377.5% 939.2  73.56 0.00
0.809 0.059  566.3%  1303.8  88.65 0.00
1.05% 0.0 755.17  1878.%  99.98 0.00
1.253 0.036 983.91  2348.0  939.99 0.00
1407 0.030 113263  2817.6  99.99 0.00

500 .830 53.5
600 .358 50.8
00 .268 %5.8
1000 .25 4.1
1500 .13 35.3
000 107 3.1
000 .00 13.3
3000 .09 18.6
5000  .043 15.5
6000 .035 13.5

D TP et Pt P o I G VNT AN AN LN PO LI NI DO OO0 D O OO OO O O OO DO O O O O© QO <O
- - - - - . B - 0 - o o - - . . o o - . - . . . - . - - . - . .
OO NI r— —d OO MNIOO ~d D =Y NN OO O DO OO DO O OO OO O

1000 031 11.9 1.551 0.025 1321.47  3287.2  100.00 0.00
8000 0 10.6 1.687 0.022 1510.25  375.8  100.00 0.00
9000 024 9.7 1.789 0.020 1699.03  4226.%4  100.00 0.00
10000 A2 8.9 1.890 0.018 1887.81  4696.0  100.00 0.00
ALL H6 CALCULATIONS ASSUME AIR-NERCURY T=A488 pyne/caZ, Contact Awere=180nes.
6As-VATER Pc aSSURES 6AS-wATER TCos0= 10 pYnes/ch

DENSITY GRADIENT FOR 6AS=0.068ps1/F1; BRINg=0.47PS1/FT.

Location/ Formation: BIA Southern Ute
_Company: USGS Denver
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BlA Southern Ute 2—~1033.3
SATURATION VS MEIGHT Apovs FREE WATER
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BIA SOUTHERN UTE 2-1033.3

=.022

.043

Approximate Pore Entry Diameter (um)

Mercury Injection Capillary Pressure (psia)

Wetting Phase SaturatloT (%pore space)

Location/ Formation . BIA Southern Ute i
M USGS D.m.f {
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BIA Soutwerw Ute 2-1041

Burpine-PuRcELL

ApPROX.  APPROX. (aLcuLaten
Mercury  ApproX. CumutaTIVE DisTRi- Cumuta- EQUIVALENT RESERYOIR §aS-WATER
Injection  Pore Verting  sution  TIVE CyYLINDRICAL 6AS-WATER  HErsHT 6as Brine

CAPILLARY  EnTRY PHasE Func- SurFace Pore  CaPILLARY ABOVE FREE RELATIVE RELATIVE
Pressure DiameTer SATURATION TION  AREA  Diameter  Pressure WATER LEveL PERmEa-  PERMEA-

(ps1a) (um) (1 pore vor) (n2/s) (un) (psta) (ev)  mrLrvy (D)siLivy (1)

0 o 100.0 0.0 0.000 0.000 0.00 0.0 0.00 88.83

1 107. 100.0 0.0 —0.000 0.000 0.38 0.9 0.00 88.83

b 53.8 100.0 0.0 0.000 0.000 0.76 1.9 0.00 88.83

6 35.8 100.0 0.0 0.000 0.000 1.3 1.3 0.00 88.83

8§ 126.9 100.0 0.0 0.000 0.000 1.5 3.8 0.00 88.83

10 215 100.0 0.0 0.000 0.000 1.89 4.7 0.00 88.83

17 1.9 100.0 0.0 0.000 0.000 .2 5.6 0.00 88.83

15 143 100.0 0.0 0.000 0.000 - 2.83 1.0 0.00 88.83

18 11.9 100.0 0.0 0.000 0.000 .80 8.5 0.00 88.83

1 10.2 100.0 0.0 0.000 0.000 3.9 9.9 0.00 88.83

5 8.60 100.0 0.0 0.000 0.000 .1 11.7 0.00 88.83

3 .D 100.0 0.0 0.000 0.000 5.66 14.} 0.00 88.83

8 9.9 100.0 0.0 0.000 0.000 1.55 18.8 0.00 88.83

5  4.30 100.0 0.0 0.000 0.000 9.44 3.5 0.00 88.83

80 3.58 100.0 0.0 0.000 0.000 11.33 8.1 0.00 88.83

80 2.69 100.0 0.0 0.000 0.000 15.10 31.6 0.00 88.83

100 2.15 100.0 0.0 0.000 0.000 18.88 7.0 0.00 88.83

00 1.08 100.0 0.0 0.000 0.000 31.76 93.9 0.00 88.83

300 1 100.0 0.0 0.000 0.000  56.63 140.9 0.00 88.83

400 A3 100.0 0.0 0.000 0.000 15.51 187.8 0.00 88.83

500 430 100.0 0.0 0.000 0.000  94.39 234.8 0.00 88.83

600 358 100.0 0.0 0.000 0.000 113.27 281.8 0.00 88.83

800 . 168 100.0 0.0 0.000 0.000 151.02 n.a 0.00 88.83

1000 Q15 99.4 0.6 0.003 0.178 188.78 . 169.6 0.00 86.99

1500 143 9.3 3.1 0.026 0.119  283.17 104.4 0.06 n.23

000 -.107 0.5 5.8 0.280 0.089  377.5 939.2 15.52 19.66

3000 AN 9.2  21.%  0.5% 0.059  566.3%  1408.8 60.34 0.64

4000 054 38.3  10.8 0.809 0.08%  755.12  1878.4 95.23 0.00

5000 .043 9.6 8.7 1.005 0.036 983.9L  2348.0  96.86 0.00

6000 035 .8 8.7 1.266 0.030 1132.69  2817.6  98.50 0.00

1000 031 16.1 5.3 1.y 0.025 1321.47  3281.1  99.26 0.00

8000 N 3.0 3.2 1.5 0.022 1510.25  3756.8  99.60 0.00

9000 028 10.2 2.8 1.69 0.020 1699.03  8226.4  99.84 0.00

10000 022 1.8 24 1815 0.018- 1887.81 4696.0  100.00 0.00
ALL He CALCULATIONS ASSUNE ATR-NERCURY T=484 pvne/cwZ, Contact Aete=140pes.

GAs-WATER Pc assumes as-waTer T(os0= 10 pYNES/CH

DENSITY 6RADIENT FOR 6AS=0.068ps1/F1; BRINE=0.47pS1/FT.

Location/ Formation: BIA Southern Ute
Company: USGS Denver
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BIA Soutnerw Ure 2-1082.8%

Burnine-PuRCELL

APPROX.  APPROX. CaLcuLaten
Mercury  Approx. CumutaTive DisTri- Cumuta- EQUIVALENT RESERVOIR GAS-WATER
InJecTiON  Pore NETTING  BUTION  TIVE CYLINDRICAL 6AS-WATER  HEl6HT bas BRINE

CAPILLARY  ENTRY PHASE Func-  Surrace Pore  CapitLary ABove FRee RetaTive ReLATIVE
Pressure DiameTeR SaTumaTiON TION  AREA  Diamever  PRessure WATER LEvEL PERmEA-  PERMEA-
(ps1A) (un) (X pore vor) (n2/s) (um) (psta) (frv)  miLtry (Dprctvy (1)

0 o 100.0 0.000 0.000 0.00 0.0 0.00  100.00
1 107. 100.0 0.000 0.000 0.38 0.9 0.00  100.00
§ o 53.8 100.0 0.000 0.000 0.76 1.9 0.00  100.00
6 35.8 100.0 0.000 0.000 1.13 2.8 0.00  100.00
§ 26.9 100.0 0.000 0.000 1.51 3.8 0.00  100.00
10215 10040 0.000 0.000 1.89 4.1 0.00  100.00
12119 100.0 0.000 0.000 .1 5.6 0.00  100.00
15 183 100.0 0.000 0.000 2.83 1.0 0.00  100.00
1§ 119 100.0 0.000 0.000 ~ 3.40 8.5 0.00  100.00
1 10.2 100.0 0.000 0.000 3.9 9.9 0.00  100.00
15 8.60 100.0 0.000 0.000 §.71 1.7 0.00  100.00
b Y| 100.0 0.000 0.000 5.66 18.1 0.00  100.00
4 5.3 100.0 0.000 0.000 1.5 18.8 0.00  100.00
5 .30 100.0 0.000 0.000 9.4 3.5 0.00  100.00
60 3.58 100.0 0.000 0.000 11.33 28.1 0.00  100.00
80 2.69 100.0 0.000 0.000 15.10 31.6 0.00  100.00
47.0 0.00  100.00

200 1.08 100.0 0.000 0.000  37.76 93.9 0.00  100.00

0.002- 0.53  56.63 140.9 0.00 96.66
0.007 0.488  75.51 187.8 0.04 §0.96
0.02 0.35%  98.39 134.8 0.53 59.36
0.054 0.2 113.11 281.8 3.4 33.38
0.1 0.22  151.02 g 1550 11.53
0.158 0.178  188.78 9.6  23.39 3.5
0.247. . 0.119  283.17 7084 39.5] 1.01
0.382 0.089  377.56 939.7 5.4 0.20
0.534 0.059  566.3%  1408.8  79.33 0.01
0.720 0.004  755.12  1878.4  99.60 0.00
0.869 0.036  983.91  2348.0  99.78 0.00
1.012 0.030 1132.69  2817.6  99.88 0.00
1.161 0.025 13211.47 3811 99.9A 0.00
1.258 0.022 1510.25  37%6.8  99.97 0.00
1.352 0.020 1699.03  4226.%4  99.99 0.00
1.437 0.018 1887.81  46%.0  100.00 0.00

0.0
0.0 —
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
100 2.15 100.0 g g 0.000 0.000 13.88
300 "y 99.1 0.9
400 537 97.2 1.0
500 430 92.5 1.7
600 358 84.3 8.1
800 .168 1.7 131
1000 215 85.7 5.5
1500 143 56.5 9.1
2000 0700 9.2 13
3000 A7 - 39.4 9.9
4000 . .05 1.1 7.1
5000 083 7.1 4.6
6000 035 1.0 3.
1000 031 0.1 3.3
8000 027 18.8 1.9
9000 02 17.2 1.6
10000 N1YY] 15.9 1.3
ALL He CALCULATIONS ASSUME ATR-NERCURY T=484 pyne/cw2, ConTacT AneLE=]180DEG.
Gas-Nater Pc assumes Gas-water T(osO= 10 pynes/cn
DENSITY GRADIENT FOR 6AS=0.068ps1/F1; BRINE=0.47PSI/FT.

Location/ Formation: BIA Southern Ute
Company: USGS Denver
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BIA Soutwern Ure 2-1067

Burpine-PurceLL

ApPROX.  APPROX. CALCULATED
Mercury  Approx. Cumurative Distri- CumuLa- EQUIVALENT RESERVOIR GAS-WATER
InJEcTION  PoRe Verrine  Bution  TIVE CYLINDRICAL GAS-WATER  HErgHT bas Brine

CAPILLARY  ENTRY PHasE Func- SuRrace Pore  CapILLARY ABOVE FREE ReLATIVE RELATIVE
PResSURE DIAMETER SATURATION TION  AREA  DIAMETER  PRESSURE WATER LEVEL PERMEA-  PERMEA-

(ps1A) (un) (T pore voL) (n2/s6) (uw) (ps1a) (f1)  mivrry (Dsrerry (1)

0 o 100.0 0.0 0.000 0.000 0.00 0.0 0.00  100.00

2 107. 100.0 0.0 0.000 0.000 0.38 0.9 0.00  100.00

§ 53.8 1000 0.0—0.000 0.000 0.76 1.9 0.00 100.00

b 35.8 100.0 0.0 0.000 0.000 1.3 1.8 0.00  100.00

§ 2.9 100.0 0.0 0.000 0.000 1.51 3.8 0.00  100.00

10 2.5 100.0 0.0 0.000 0.000 1.89 §.] 0.00 100.00

12 11.9 100.0 0.0 0.000 0.000 .21 5.6 0.00  100.00

15 143 1000 0.0 0.000 0.000 .83 1.0 0.00 100.00

18 11.9 100.0 0.0 0.000 0.000. .80 8.5 0.00 100.00

1102 - 106.0 0.0 0.000 0.000 3.96 9.9 0.00 100.00

5  8.60 99.6 0.3 0.000 1.111 §.72 11.7 0.00 100.00

6 1.1 69.4  30.3 0.012 5.926 5.66 14.1 1.41 13.85

4 5.3 5.4 19.0 0.003 4,484 1.5 18.8 26.80 1.08

5 430 e 5.8 0.007 3.556 9.44 3.5 35.18 1.30

60 3.58 4.6 2.9 0.009 2.963 11.73 28.1 39.65 0.48

80 2.69 38.2 3.4 0.033 2.211 15.10 j1.6 4495 0.21

100 215 36.1 2.1 0.0% 1.718 18.88 8.0 8.2 0.08

200 1.08 1.5 &6 0.048 0.889  371.76 93.9  55.60 0.03

300 J1T 9.7 .5 0.057 0.593  56.63 140.9  59.53 0.01

400 S 7.4 1.8 0.067 0.448  75.51 187.8  61.56 0.00

500 430 5.9 1.4 0.017 0.35%6  94.39 138, 65.08 0.00

600 358 N1 1.2 0.087 0.296 113.77 281.8  61.28 0.00

800 .168 1.3 15 0.1 0.222  151.02 na .74 0.00

1000 215 203 2.0 0.180 - 0.178 188.78 369.6 75.46 0.00

1500 143 16.3 3.9 0.220 0.119  283.17 7088 83.09 0.00

2000 Q07 13.8 2.6 0.289 0.089  377.% 939.2  88.26 0.00

3000 017 10.2 3.5 0.832 0.059  566.3%  1408.8  95.64 0.00

4000 05 8.2 1.0 0.54 0.088  755.12  1878.%  100.00 0.00

5000 083 6.9 L3 0.6%2 0.036  943.91 2388.0  100.00 0.00

6000 035 5.8 1.0 0.717 0.030 1132.69  2817.6  100.00 0.00

1000 031 50 0.8 0.793 0.025 1311.9 j281.17  100.00 0.00

8000 A2 .4 0.7 0.865 0.022 1510.25  3756.8  100.00 0.00

9000 A28 3.1 0.6 0.939 0.020 1699.03  4226.%  100.00 0.00

10000 21 3.3 0.5 1.000 0.018 1887.81  4696.0  100.00 0.00
ALL He cALCULATIONS ASSUME AIR-MERCURY T=88% pyne/cm2, Comtact AnsLE=140DEs.

6as-WATER Pc assumes eaS-waTer TCos0= 10 pynes/cn

DENSTTY 6RADIENT FOR 6AS=0.068ps1/FT; BRINE=0.47PSI/FT.

Loctsign/ngmagim: BlA southern Ute
Company: USGS Denver
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BIA SOUTHERN UTE 2-1067

Approximate Pore Entry Diameter (um)

Mercury Injection Caplilary Pressure (psla)

Wotting Phase Saturation (%pore space)

Location ion. BIA Southern Ute |

Coné.nx . USGS DOI‘IV.I’
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BIA Socouthern Ute — 10687
SATURATION VS HEIGHT ABOVE FREE WATER
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BIA Soutnerw Ute 2-1094

BurDINE-PURCELL

APPROX.  APPROX. CALCULATED
Nercury  Approx. CumuLaTive DisTRI- Cumuta- EQuivaLENT ReSERVOIR  GAS-WATER
InJECTION  PoRe Verrine  sutioN  TIvE CYLINDRICAL 6AS-WATER  Helewr bas Brine

CAPILLARY  ENTRY PHASE Func-  SurFacE Pore  (aprLLARY ABOVE FRee ReLaTive ReLaTive
Pressure DIAMETER SATURATION TIoN  ARea  Diamever  Pressure WATER Lever PERmea-  PERMEA-

(ps1A) (um) (2 pore vou) (n2/¢) (un) (psiA) (F7)  mrtary (Dsrerre (2)
0 o 100.0 0.0 0.000 0.000 0.00 0.0 0.00  100.00

1 107. 100.0 0.0 _0.000 0.000 0.38 0.9 0.00  100.00
538 100.0 0.0 0.000 0.000 0.76 1.9 0.00  100.00

b 35.8 100.0 0.0 0.000 0.000 1.13 1.8 0.00  100.00

§ 126.9 100.0 0.0 0.000 0.000 1.51 3.8 0.00  100.00

10 2.5 100.0 0.0 0.000 0.000 1.89 L] 0.00  100.00
17 1.9 100.0 0.0 0.000 0.000 .0 5.6 0.00  100.00
15 143 100.0 0.0 0.000 0.000 .83 1.0 0.00  100.00
18 1.9 %9.8 0.2 0.000 9.877 3.40 8.5 0.00  100.00
21 1.2 99.4 0.4 0.000 §.466 3.9 9.9 0.00 97.81
5 8.60 93.6 5.8 0.002 1.111 1.1 11.7 0.07 85.18
[ Y 6.4 3.7 (.01 5.926 5.66 0.1 1LD 30.21
N5 39.5 2.9 0.0 §.404 1.55 18.8  36.55 111
5 430 3.0 5.8 0.0 3.556 9.44 3.5 15.63 0.65
60 3.58 0.7 3.0 0.006 .93 1.3 8.2 50.51 0.23
80 2.69 .0 3.6 0.0 .11 151 1.6 5.4 0.10
10 2.15 5.2 1.9 0.0 1178 18.88 4.0 59.60 0.03
00 1.08 0.6 4.6 0.080 0.889  37.76 93.9  61.36 0.01
o an 18.3 1.7 0.0 0.593  56.63 8.9 7L 0.00
0 .53 16.7 1.6 0.05 0.808  75.51 187.8  14.02 0.00
500  .430 154 1.3 0.06] 0.35%  98.39 13, 16.31 0.00
600 .358 1.5 0.9 0.067 0.29 113.27 281.8  78.02 0.00
800 .268 1.7 L9 0.082 0.222 151.02 g 8w 0.00
1000 .15 1.1 1.6 0.099 0.178  188.718 469.6  84.41 0.00
15 .18 8.7 2.4 0.136 0.119 283.1 7084 89.01 0.00
000 .00 6.7 1.1 0.179 0.089  377.5% 939.7  93.08 0.00
00 .01 .6 L1 0.28 0.059 566.34  1408.8  91.28 0.00
3000 .05 3.2 L3 0.300 0.000  755.17  1878.%  100.00 0.00
5000  .0%3 .2 1.0 0.392 0.036  943.91  2348.0  100.00 0.00
6000  .0%5 LY 0.7 0.397 0.030 1132.69  2817.6  100.00 0.00
7000  .031 LI 0.5 0.432 0.025 1321.47  3280.7  100.00 0.00
8000 .00 0.5 0.5 0.476 0.022 1510.25  37%.8  100.00 0.00
9000  .024 0.0 0.5 0.52 0.020 1699.03  #226.%  100.00 0.00
10000  .022 0.0 0.0 0.526 0.000 1887.81  4696.0  100.00 0.00

ALL H6 CALCULATIONS ASSUME AIR-MERCURY T=484 pywe/cwl, Contact Awere=1400es.
GAs-NATER Pc aSSUMES 6AS-WATER TCosO= 10 pynes/ca
DewstTy GRADIENT FOR 6AS=0.068ps1/FT; BRINE=0.R7PSI/FT.

Location/ Formation: BIA Southern Ute
Company: USGS Denver
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SBlA Southern Ute 2—1084
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BlA Scuthern Ute 2—1094

SATURATION VS HEIGHT ABOVE FREE WATER
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BIA Soutwerw Ure 2-1115

BurDINE-PURCELL

APPROX.  APPROX. (ALCuLATED
Kercury  Aeprox. CumuLaTIve Distri- CumuLa- EQUIVALENT ReSERVOIR GAS-WATER
InsecTion  Pore Vertine  sutioN  TIVE CYLINDRICAL GAS-WATER  HEL6HT 0as Brine

(APILLARY  ENTRY PHASE Func-  SuRFAcE Pore  CapiLLarY ABove FRee ReLaTIvE RELATIVE
PRESSURE DIamevER SaTuraTION TION  AREA  DIAMETER  PRESSURE WATER LEVEL PEmmEA-  PERWEA-

(ps1a) (un) (T poRre vou) (nl/e) (un) (pSIA) (Fv)  mrvrry (Dsrvrry (1)

0 o 100.0 0.0 0.000 0.000 0.00 0.0 0.00  100.00

1 107. 1000 0.0_ 0.000 0.000 0.38 0.9 0.00 100.00

b 53.8 100.0 0.0 0.000 0.000 0.76 1.9 0.00  100.00

6 35.8 100.0 0.0 0.000 0.000 1.13 1.8 0.00  100.00

8 126.9 100.0 0.0 0.000 0.000 1.51 3.8 0.00  100.00

10 2.5 100.0.. 0.0 0.000 0.000 1.89 4.7 0.00  100.00

12 1.9 100.0 0.0 0.000 0.000 .21 5.6 0.00  100.00

15 143 100.0 0.0 0.000 0.000 .83 - 1.0 0.00  100.00

13 11.9 100.0 0.0 0.000 0.000 3.480 8.5 0.00  100.00

10 10.2 100.0 0.0 0.000 0.000 3.96 9.9 0.00  100.00

5 8.60 100.0 0.0 0.000 0.000 1.72 11.7 0.00  100.00

nonn 9.4 1.6 0.001 5.926 5.66 14.1 0.00 96.62

W0 5.3 5.8 40.6 0.022 b.4M 1.5% 18.8 16.77 28.12

50 4.30 8.1 9.7 0.029 3.556 9.1% 3.5 18.82 3.1

60 3.58 2.9 5.1 0.033 1.963 11.33 8.1 36.21 1.21

80 2.69 3.6 5.4 0.039 1.111 15.10 3.6 W.57 0.96

100 2.15 WS 31 0.083 1.778  18.88 4.0 19.53 0.16

200 1.08 1.1 1.3 0.063 0.889  31.76 93.9 6.2 0.0%

300 J1 3.8 3.b 0.076 0.593  56.63 180.9  67.66 0.01

400 53 2.1 1.0 0.087 0.38%  75.51 181. 11.36 0.00

500 430 0.3 1.4 0.097 0.3%  94.39 134.8 13.93 0.00

600 358 19.4 0.9 0.104 0.29 113.77 281.8 15.70 0.00

300 .268 178 2.0 0.125 0.222  151.02 315.1 19.42 0.00

1000 15 15.9 1.5 0.145 0.178  188.78 49.6  82.37 0.00

1500 143 - 13.1 2.8 0.201 - 0,119 283.17 708.4 87.90 0.00

2000 A07 1.3 1.8 0.249 0.088 377.% 939.2  9.57 0.00

3000 01 9.0 2.3 0.Im 0.059  566.3%4  1408.8  96.48 0.00

4000 054 1.3 L6 0.432 0.080  755.12 1878.%  100.00 0.00

5000 08 6.2 1.1 0.508 0.036  943.91 2348.0  100.00 0.00

6000 035 53 0.9 0.578 0.030 1132.69  12817.6  100.00 0.00

1000 031 4.6 0.8 0.652 0.025 1321.47  3287.17  100.00 0.00

8000 021 39 0.7 013 0.022 1510.25  37%.8  100.00 0.00

9000 O iy 0.5 0.8 0.020 1699.03  %226.%  100.00 0.00

10000 022 .9 0.5 0.8% 0.018 1887.81 9696.0  100.00 0.00
ALL He CALCULATIONS ASSUME AIR-MERCURY T=384 pyne/cw2, Cowvact AneLe=140Des.

BAS-NATER Pc ASSUNES 6AS-WATER TCos0= 10 DYNES/CH

DEnstTY 6RADIENT FoR 6As=0.068ps1/FT; BRINE=0.47PSI/FT.

LOCgtign/Fo;m’!iQn; B'A SOuthOI'ﬂ Ute
Company: USGS Denver
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CAPILLARY PRESSURE VS SATURATION
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BIA Southern Ute 2—1115
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BIA SouTHERw Ure 2-1189

Burning-PurceLL

ApPROX.  APPROX. CALCULATED
Mercury  Approx. Cumurative Distri- CumuLa- EquivarenT RESERVOIR 6AS-WATER
InjecTion  PoRre Werrine  BuTioN  TIVE CYLINDRICAL GAS-NATER  HEI6HT bas BrINE

CapILLARY  ENTRY PHASE Func- Sumrace Pore  CapiLLARY ABove FRee RELATIVE RELATIVE
PRessURE DiameTeR SATURATION Tion  AREa  Diameter  PRESSURe WATER LeveL PERmea-  PERMEA-
(ps1a) (um) (1 pore vor) (n2/s) (um) (psia) (fr)  mrLITY (Dprervy (1)

0 o 100.0 0.0 0.000 0.000 0.00 0.0 0.00  100.00

2 101 1000 0.0 0.000 0.000 0.38 0.9 0.00  100.00

y 538 100.0 0.0 0.000 0.000 0.76 1.9 0.00  100.00

6 3.8 100.0 0.0 0.000 0.000 1.13 2.8 0.00  100.00

§ 126.9 100.0 0.0 0.000 0.000 1.5 3.8 0.00  100.00
10 215 100.0 0.000 0.000 1.89 §.] 0.00  100.00
1.9 100.0 0.000 0.000 1.1 5.6 0.00  100.00
15 143 100.0 0.000 0.000 1.83 1.0 0.00  100.00
18 1.9 100.0 0.000 0.000 3.40 8.5 0.00  100.00
21 10.2 100.0 0.000 0.000 3.9 9.9 0.00  100.00
15 8.60 100.0 0.000 0.000 17 1.7 0.00  100.00
o 100.0 0.000 0.000 5.66 1.1 0.00  100.00
W 5.3 100.0 0.000 0.000 1.5 18.8 0.00  100.00
5 430 100.0 0.000 0.000 .0 13.5 0.00  100.00
60 3.58 100.0 0.000 0.000 1.3 8.2 0.00  100.00
80 2.69 100.0 0.000 0.000 15.10 31.6 0.00  100.00
00 .15 100.0 0.000 0.000  18.98 1.0 0.00  100.00
200 1.08 ny 1 93.9 1.48 §7.89
300 .17 59.8 1 0.074 0.593  56.63 180.9  19.26 6.23
0.09% 0.4 75.51 187.8  26.63 1.66

0.112 0.35% 9839 138, 32.62 0.1
0.129 0.29 113.77 8.8 31.59 0.38
0.171 0.2 1510 - 350 ALY 0.17
0002180 0178 188.78 169.6  57.50 0.06
40312 0.119  283.17 088 7192 0.01

500 .40 39.0
600 .358 45.4
00 .268 39.0
1000 .205° 33.0

0
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0
0
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1
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2000 A07 0.5 0.387 0.089 371.56 9.2 839 0.00
3000 0N 10.9 0.518 . 0.059 566.3%  1%08.8  93.09 0.00
4000 054 11.9 0.617 0.008  7%.12 1378.4  99.98 0.00
5000 043 9.7 0.704 0.036 983.91  2348.0  99.99 0.00
6000 035 8.1 0.779 0.030 1132.69  2817.6  100.00 0.00
1000 031 8.7 0.858 0.029 1321.47  3287.2  100.00 0.00
8000 027 5.5 0.930 0.022 1510.25  3756.8  100.00 0.00
9000 0 4.7 0.988 0.020 1699.03  4226.%  100.00 0.00
10000 A i1 1.042 0.018 1887.81 4696.0  100.00 0.00

ALL H6 CALCULATIONS ASSUME AIR-WERCURY T=384 Dyne/cw2, Cowtact AwsLe=130DEs.

6as-UATER Pc aSSUMES 6as-wATeR T(os0= 70 pywes/cn

DENSITY GRADIENT FOR 6AS=0.068psi/Fv; BRINE=0.4TpSI/FT.

Location/ Formation: _ BIA Southern Ute
_Comgany: USGS Denver
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BIA SOUTHERN UTE 2-11%9
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BIA Southern Ute 2—1149

CAPILLARY PRESSURE VS SATURATION
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BIA Southern Ute 2—1149

SATURATION V& HEIGHT ABOVE FREE WATER
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