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. COMMENTS :

Attached are the results of the unsteady-state gas-water displacements for
the three selected samples for your review. We are ready to proceed with the
next step in the test protocol tomorrow pending your approval,

Re.: Hugoton Gas Field Test Program

Regards,

Meb grnua

Dallas Advanced Technology Center \
P.O.Box 116044, Carrailion, Tuxas 760 1-5C44, 1875 Monctary Drive, Carcolitorn, Taxas 79006 (214) 466-2673, Telex 163166 CORDAL UT, Fax (214} 323-3830
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Amoco Production Company
Jones G.U.B. #3Hi Well
Hugoton Gas Field

Fort Riley Formation
Stanton County, Kansas

.. m -
Water Specific Gas Effective Relative

Saturation, Permeability  Saturation, Permeability Permeability Water Recovered,
Sample Depth, Porosity, percent to Water, percent to Gas, to Gas,* percent percent water
1D, _feet Rorcont. pore space millidarci pore space millidarcies _fraction = pore space _ in place
63B 2299.8 33.9 22.1 100.0 18.4 55.5 9.09 0.494 55.5 55.5
778 23134 10.0 249 100.0 1.89 50.% 225 1.18 50.5 50.5
284B  2520.0 4.50 16.5 100.0 0.802 50.3 1.00 1.25 50.3 50.3

*Relative to specific permeability to brine.
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Gas-Water Relative Permeability Test Results
Unsteady-State Method

Temperature:
Amoco Production Company Sample 1.D.:
Jones G.U.B. #3HI Well Depth:

Hugoton Gas Field
Fort Riley Formation
Stanton County, Kansas

Water Gas-Water

Saturation, Relative
percent Permeability
pore space Ratio
0.0 0.000
8.8 0.021
13.6 0.071
19.1 0.211
22.6 0.407
25.1 0.667
29.2 1.42
32.8 2.62
35.9 4.83
38.1 7.52
41.3 13.8
4.5 28.4
47.0 47.9
48.7 69.6
50.7 117
55.5

72 F

Permeability to air:

Porosity:

Initial Water Saturation:

Specific Permeability to Water:

Relative
Permeability
to Gas,*
fraction

0.000
0.010
0.022
0.040
0.057
0.072
0.102
0.131
0.169
0.196
0.235
0.290
0.325
0.358
0,385
0.494

Relative
Permeability
to Water,*
fraction

1.000
0.470
0.310
0.180
0.140
0.108
0.072
0.050
0.035
0.026
0.017
0.010
0.0068
0.0052
0.0033

* Relative to the Specific Permeability to Brine

638
2299.8 feet
33.9md
22.1 percent
100.0 percent
18.4 md
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GAS - WATER RELATIVE PERMEABILITY

Unsteady-State Cleaned Sample
Amooco Production Company Sampie 1.D.: 3B
Jones G.U.B. #3Hi Wel Depth, feet; ’ 2200.8
Hugoton Gas Fleld Permeabiiity to Alr, md: 33.9
Fort Riey Formation Porosity, percent: 221
Stanton County, Kansas Initial Water Saturation, percent; 100.0
Specific Perreabiiity to Brine, md: 18.4
1,000
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Gas-Waler Relative Perrneabilly Ratio
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GAS - WATER RELATIVE PERMEABILITY
Unsteady-State Cleaned Sample

Amoco Production Cornpany Bample |.D.: 638
Jones G.U.B. #3HI Well Depth, feet: 2200.8
Hugoton Qas Fieki Permenbility to Air, md: 33.9
Fort Riley Formation Porosity, percent: 221
Stanton County, Kansas inttial Water Saturation, percent: 100.0
Specific Permeabliity to Brine, md: 18.4
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Gas-Water Relative Permeability Test Results
Unsteady-State Method
Temperature:

Amoco Production Com any
Jones G.U.B. #3H] Well
Hugoton Gas Field

Fort Riley Formation
Stanton County, Kansas

Water Gas-Water
Saturation, Relative

percent Permeability
pore space Ratio

0.000
0.012
0.030
0.058
0.126
0.211
0.314
0.617
1.12
1.89
2.75
4.70
8.22
13.4
20.5
28.3
50.3
130
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* Relative to the Specific Permeability to Brine

Sample I.D.:
Depth:

Permeability to air:

Porosity:

Initial Water Saturation:

Specific Permeability to Water:

Relative
Permeability
to Gas,*
fraction

0.000
0.011
0.023
0.038
0.062
0.085
0.107
0.157
0.217
0.280
0.344
0.445
0.550
0.650
0.740
0.800
0.930

1.03

1.19

Relative

Permeability
to Water,*

fraction

1.000
0.880
0.772
0.650
0.495
0.404
0.34]
0.254
0.183
0.148
0.125
0.095
0.067
0.049
0.036
0.028
0.018
0.0079

778
2313.4 feet
10.0 md
24.9 percent
100.0 percent
1.89 md
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Gas-Waler Relative Perrmeability Ratio

GAS - WATER RELATIVE PERMEABILITY

Unsteady-State Cleaned Sample
Amoco Production Company Sarmple |.D.: ) 778
Jones G.U.B. #3H! Well Depth, feet: 2918.4
Hugoton Gas Field Permeabiilty to Air, md: 10.0
Fort Rilsy Formation Porosily, percent; 249
Stanton County, Kansas Initial Water Saturation, percent: 100.0
Specific Permeabiliity to Brine, md: 1.89

1,000 =
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0.01 ?
0 20 40 60 80 100
Qas Saturation, percert pore space
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GAS - WATER RELATIVE PERMEABILITY

Unsteady-State Cleaned Sample
Amoco Production Company S8ample I.D.: ) 778
dones Q.U.B. #3HI Well Depth, feet; 28184
Hugoton Qas Field Perrneabiiity to Alr, md: 10.0
Fort Riley Formation Poroslty, percent: 24.9
Stanton County, Kansas initial Water Sahuration, percent: 100,0
‘o Specific Permeability to Brine, md: 1.80
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- Gas-Water Relative Permeability Test Results
Unsteady-State Method
Temperature: 72 F

Amoco Production Company Sample 1.D.: 2848

Jones G.U.B. #3HI Well Depth: 2520.0 feet
Hugoton Gas Field Permeability to afr: 4.50 md
Fort Riley Formation Porosity: 16.5 percent
Stanton County, Kansas Inftial Water Saturation: 100.0 percent

Specific Permeabflity to Water: 0.802 md

Water Gas-Water Relative Relative
Saturation, Relative Permeability Permeability
percent Permeability to Gas,* to Water,*
pore space Ratio fraction fraction
0.0 0.000 0.000 1.000
2.5 0.018 0.016 0.881
3.9 0.036 0.028 0.763
5.5 0.063 0.042 0.656
7.8 0.123 0.066 0.533
9.5 0.194 0.088 0.453
11.0 0.275 0.109 0.39%
13.9 0.514 0.157 0.304
16.8 0.921 0.214 0.232
19,7 1,56 0.277 0.178
22.0 2.28 0.330 0.144
25.3 3.93 0.412 0.105
28.8 6.74 0.500 0.074
32.3 11.6 0.595 0.051
36.1 20.6 0.696 0.034
38.9 33.0 0.774 0.024
41.9 59.4 0.875 0.015
44,0 92.6 0.948 0.010
45.8 165 1.03 0.0062
50.3 1.25

* Relative to the Specific Permeability to Brine
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Gas-Watsr Relative Permeabiiity Ratio

GAS - WATER RELATIVE PERMEABILITY

Unsteady-State Cleaned Sample
Amoco Production Company Sampile I.D.: 284B
Jones Q.U.B, #3HI Wel Depth, feet: ‘ 2520.0
Hugoton Gas Fleld Permeabliity to Alr, md: 450
Fort Riey Formation Porosity, percent; 165
Btanton County, Kansas Inttial Water Saturation, percent: 100.0
Specific Permeabiiity to Brine, mdi: 0.802
1,000
T ]
% s MM Rt Moot e
-
i
100 . : o9 AR dtots

0.1

.................................................

........................

e e L AL TTT VLTV PO

0.01

60 80 100

0 20 40
Qas Saturation, percent pore space

Core Laboratories ———




GAS - WATER RELATIVE PERMEABILITY
Unsteady-State Cleaned Sample

Amoco Production Company Sampie 1.D,: 2848
Jones Qa.u.a. #3H| Well Depth foet: ’ 2520.0

Hugoton Gag Flald Porrnoabmyto Alr, md: 4.50

Fort Hlley Formation Porosity, percent: 10.5
Stanton County, Kansas Initial Water Saturation, percent: 100.0
Specific Permeability to Brine, md: 0.802

™ trivenae, rarines ¥iria
[T PP =

10

AL TISTTTIN VORI o

"y

1R .., ]

hd ALTTTTIV VPRI,

ey

i SETP
;
i

TP TP 4
i

§ ST

TRy, LATRIT TRV

Iittadede STTVTSOUN N

Ritt S TR TST P

LTI e LT TTT TTIUN

1

Heves mreveseadean., .,

b
:
H
H
H

tesaeiany, "
CELE TUTTPR Frernne, - J ’
Trovsneae, 1P brapena g

LTI SN

e mban e,

‘.-—.on-mu(n.......
R ey

L LTLIT TP TR

(LT TTTYPORN

um..?’,.........,.........r. 0

e,

3.

H H
-...u..-...-.m'...uu.....‘...,..y......u...‘..
i

i .

H
sreesraiag wenepers LI TCTTEDSI ¥

3] TOSRR ..,.......a...,...

[Py Tyeen—.

LR S

! i H

i H :

H i i
TSR X I S

[ TRTTPIT

I ITYIYN

MR,

TR

h H
H H
‘X K
* u......?.....v.,......‘.... EETITINNY A IR S
i ! i :
; H :
t H

0.01

o 2

Ry

TR A, : <
i ! i 7
i : H i
i ; ;
H $ H : i
': H i H P i
: ; ; s -‘ z
: § : :
H H
0.001 - : = ;

0 20 40 60 BO 100

Core Laboratorles

TOTAL P.11



