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GRAIN - GRN
GRANULAR-GRNL

GRAY.GY
VUGGY - VGY

LAMINATION - LAM
STYLOLITIC STY

LIME - LM GYrsuM . Gy FOS%S!L IFEROUS FOSS LMY LMY COARSE -CSE

RE';IDUAL SATURATION {

SAMPLE DEPTH

PERMEAB LITY 'POROSITY __ PER CENT PORE SAMPLE DESCRIPTION
MiILLIDARCYS : i TOTAL AND REMARKS
FEET PER CENT
NUMBER B o o PeF oL | warer |

11 8501-02 0.06 4Ld 0.0 73.2 Vertical Fracture

12
13

8515~16
16-17

<0.01
<0.01

1.2
2.0

0.0
0.0

75.0
45.0

Vertical Fracture

8501-8502 High total water ( 73.2% average ) shows this one-foot interval to have
no commercial value .

8515-8517 Low porosity ( 1.6% average ) and high total water saturations
(60.0% average ) show this interval to have no commercial value . Other

properties are : saturation of residual oil 0.0% averagé and permeability
<0.01 md./ft. average {

These analy-e~, prrims o inte:pretations are h\ ek on chservations and material: supplied by the client to whom, and for whose exclusive and confudential use, .
this report i made. The mu;mn . ressed represent the best judgment of Core Laboratories, Inc. (all errors and omisstons excepted); bu

Cee TLaboratories, Inc. and its fFic ume nooresponsibnlity and make no warranty or representations, as to the productivity, moper operations,

or prontableness of any oil, gas on rr‘ur mine: al \\(!, Crosand o connection with which such report is used or rehed upon.
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RESIDUAL SATURATION 1
14 8518-19 <0.01 5.3 0.0 33.9 Vertical Fracture
15 19-20 0.07 6.3 0.0 25.4 Vertical Fracture
16 20-21 <.01 5.0 4.0 40.0 Vertiecal Fracture
17 21-22 <0.01 3,6 5.6 61.5 Vertical Fracture
18 22-23 <0.01 3.1 0.0 80.7 Vertical Fracture
19 23-24 <0.01 2.2 0.0 86.4 Vertical Fracture
20 24-25 0.01 3.1 0.0 7.4 Vertical Fracture
21 25-26 <0.01 3.4 0.0 85.3 Vertical Fracture
22 26-27 <0.01 3.3 6.1 8.8 Vertical Fracture
23 27-28 0.02 3.2 6.2 84.4 Vertical Fracture
24 28-29 0.01 3.2 0.0 78.2 Vertical Fracture
25 26-30 <0.01 3.0 0.0/ 96.7 Vertical Fracture
26 30-31 <.01 3.3 0.0 91.0 Vertical Fracture
27 31-32 <0.01 4.3 11.6 79.1 Vertical Fracture
28 32-33 <0.01 3.0 0.0 90.0 Vertical Fracture
29 33-34 0.02 2.8 0.0 89.3 Vertical Fracture
30 34~35 <0,01 2.0 0.0 95.0 Vertical Fracture
31 35-36 0.01 3.6 5.6 "88.9 Vertical Fracture
32 36-37 <0,01 2.6 7.7 88.5 Vertical Fracture
33 37-38 <.01 3.3 6.1 G1.0 Vertical Fracture
34 38-39 <0.01 2.4 0.0 95.8 Vertical Fracture
35 39-40 <0.01 2.4 0.0 95.8 Vertical Fracture
36 40-41 <0.01 1.8 0.0 94.5 Vertical Fracture
37 4-42 <0.01 3.1 0.0 96.8 Vertical Fracture
38 42-43 0.04 4.8 0.0 97.9 Vertical Fracture
39 4344, <0.01 1.8 0.0 Oode Vertical Fracture
40 Lb=45 <.01 1.4 0.0 2.8 Vertical Fracture
41 45-46 <0.01 3.5 0.0 97.1 Verticel Fracture
42 L6=~4T <0.01 5.7 0.0 93.0 Vertical Fracturse
8518-8521 This interval has low porosity ( 5.5% average ) and low permeabllity
( 0.03 md./ft. average ) . The saturations ( residual oil 1.3% average and
total water 33.1% average ) show the interval to be capeble of producing gas .
The vertical fractures should increase the effective permeability .
8521-8547 Low porosity ( 3.1% average ) and high total water saturations
( 88.8% average ) show this interval to have no commercial value . Other
properties are : saturations of residual oil 1.9% average ; and permeability
~ 0.01 md./ft. averace . There is evidence of a good fracture system , which
could be the resevoir and the means of passage to the well bore for fluids
within these fractures . Further testing should be done to evaluate the amount and
type of fluid within the fracture system .
These analy-es, npinons o: interpretations are based on observations and materials supplied by the client to whom, and for whose exclusive and confulential use,

~

(!us report 1~ made. The interpretations or ammons expressed represent the best judgment of Core laboratories, Tnc. (all errors and omissions excepted); but
Core Laboratories, Inc.o and ats officers and employees, assume no responsibility and make fo warranty or representations, as to the productivity, proper operations
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RESIDUAL SATURATION |

43 8558-59 <0.01 2.6 0.0 88.6 Vertical Fracture
INA 59-60 0.0 2.3 0.0 82.5 Vertical Fracture
45 60~-61 <0,01 1.5 0.0 73.4 Vertical Fracture
46 61-62 <0,01 2.3 21.8 74.1 Vertical Fracture
47 62-63 0.01 1.7 0.0 64.7 Vertical Fracture
48 63-64 <0.71 2.2 0.0 86.4 Vertical Fracture
49 64~65 .01 2.7  Ah.5 Lhe5
50 65-66 ' 0.01 2.0 35,0 50.0
51 66-67 0.01 3.8 0.0 86.8
5 67-68 0.01 2.4 0.0 62.5

8558-8568 Low porosity ( 2.3% average ) and high total water saturations
( 71.3% average ) show this interval to have no commercial value . Other
properties are : saturation of residual oil 10.1% average and permeability
<0.01 md./ft. average . There is evidence of a good fracture system , which
could be the resevoir and the means of passage to the well bore for fluids
within these fractures . Further testing should be don® to evaluate the
amount and type of fluid within the fracture system .

-
These analyce, opinons o1 interio etations are based on observations and materials supplied by the client to whom, and fur whase exclusive and conndential use.
this report 1s made. The inteiprets iv or apimians expre~sed represent the best judgment of Core Laboratories, Inc. (all errors and omissions excented); but

Core Laboratones, Inc and s vy and employees, assume no responasibility and make no warranty or representations, as to the productivity, proper operations,
or prahtablenes- of any ot} gas o0 other nuneral well oo ~and in connectiom with which such report is used or relied upon.
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SAND - CD COLOM:TF - DOL ANNYDRITE ANRY SANDY -S0OvY FINE.FN CRYSTALLINE - XLN BROWN - BRN FRACTURED - FRAC SLIG'HTLY-SL/
SHALE-SH CHERT CH CONGLOMERATE - CONG SHALY . SHY MEDIUM . MED FGRA‘N-GRN GRAY -GY LAMINATION - LAM VERVvV/‘
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SAMPLE DEPTH PERMEABILITY POROSITY e EE,RASEN.T POR!;_»_Q} SAMPLE DESCRIPTION
NUMBER FEET MiLLIDARCYS PER CENT oL L TotaL AND REMARKS
L . a o . . WATER ! e .
53 8568~-69 <0.01 0.7 28.6 57.1 Vertical Fracture
54 69-70 0.05 0.7 0.0 28,6 Vertical Fracture
55 70-T1 0.01 5.0 0.0 8.0 Vertical Fracture
56 8571-72 0.03 2.6 7.7 23.1 Vertical Fracture

8568-8572 This interval has low porosity { 2.2% average ) and low permeability
( 0.2 md./ft. averace ) . The saturations ( residual oil 9.1% average and total
water 29.2% average ) are within the range associated with gas-productive Dakota
sandstone . There is evidence of a fracture system , which should increase the

effective permeability .

Hetr et e e baand o ohses vattons and materials supplied by the client to whom, and for whose exclusive and coenfidential use,
M~ expressel veprecent tae hest judgment of Core Laboratories, Inc. vall errors and omissions excepted); but
dovees, aasume neo st whility and make no warranty or representations, as to the productivity, proper operations,
oo saned in connection with which such report is used or relied up 1.
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RESIDUAL SATURATION

0. 29.4 Vertical Fracture

2.

_DAROIA

GRANULAR-GRNL

PER CENT PORE

TOTAL

STv._OL:

SAMPLE DESCRIPTION
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0
B 23.5

Vertical Fracture

interval to be capable of producing gas .

vertical fractures should increase the effective permeability .
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This interval has low porosity ( 3.4% average ) and low permeability
saturations ( residual oil 2.9% average and total

e
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nAND LG OMITE LOL ANKYORITE ANMY SANDY . SDY FINE -FN CRYSTALLINE - XUN BROWN . BRN FRALTURED - FRAC sLiGRTLY -sL/ .
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63 8595-96 0.01 Leb G.0 9.1 Vertical Fracture
64 9607 c.0l 1.3 0.0 JAN ) Vertical Fracture
65 97-98 0.04 1.7 c.0 3.5 Vertical Fracture
66 8602-03 0.06 4.9 YA 57.2 Vertical Fracture
67 03-04, 0.06 3.8 0.0 31.7 Vertical Fracture
68 04~05 0.01 5.6 2.6 51.7 Vertical Fracture .
69 05-06 0.02 5.2 0.0 38.5 Vertical Fracture
70 0607 <.01 3.0 0.0 66.0 Vertical Fracture .
7 07-08 0.01 3.3 0.0 66,6 Vertical Fracture
T2 08-06 <.01 3.8 0.0 52.6 Vertical Fracture
73 09-10 0.% 3.9 0.0 35.9 Vertical Fracture
T4 10-11 0.02 5.1 0.0 35.3 Vertical Fracture
75 11-12 0.03 5.1 0.0 39.1 Vertical Fracture
76 12-13 0.04 4.9 0.0 53.1 Vertical Fracture
i 13-14 0.02 5.1 0.0 47.1 Vertical Fracture
78 14~-15 0. 3.4 0.0 52.9 Vertical Fracture
79 15-16 0,02 5.1 3.9 27.5 Vertical Fracture
80 16-17 <0.01 3.1 0.0 38.7 Vertical Fracture
81 17-18 0.02 3.4 0.0 50.0 Vertical Fracture
82 18-19 <0.01 1.3 0.0 46.1

83 19-20 <0.01 1.8 0.0 83.3

8595-8598 The saturations ( residual oil 0.0% average and total water 5.7% average)
show this interval to be capable of produc gas . The porosity ( 2.4% average )
and the permeability ( 0.72 md./ft. average ) are very low . The vertical fractures
should increase the effective permeability .

8602-8606 This interval has low porosity ( 4.9% average ) and low permeability
( 0.04 md./ft. average ) . The saturations ( residual oil 1.9% average and total
water 44.8% averagea§ show the interval to capable of producing gas . The vertical
fractures should increase the effective permeability .

8676-8609  Hich total water saturations ( 61.7% average ) show this interval to have
no commercial value . Other properties are : permeability <0.01 md./ft. average ;
porosity 3.3% average snd saturation of residual oil 0.0% average .

86092616 This interval has low porosity ( 4.6% average ) and low permeability
( 0.02 md./ft. average ) . The saturations ( residual-eil 0.5% average and total
water 41.5% average ) show the interval to be capable of producing gas . The
vertical fractures should increase the effective permeability .,

These analyses, pinons or inte:peetations are based an chservations and matevials supplied by the client to whom, and for whose exclusive and conndential e,

: i< e The terpeetations o o oo expressed vepresent the be-t judgment of Core Laboratories, Inc. (all errcrs avd onnssiors exveptedd: bug
Grorateries, Dl and s oftcers amd et vee assume 0 ce- v b e and miake no warranty or representatiens, as to the pooductvity, proper aperations,
. o © abch cach report 1s used or rehed upan
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MILLIDARCYS i ToTaL AND REMARKS
NUMBER FEET PER CENT Y '
- WATER

8616-8620  Hish total water saturations ( 54.5% average ) , low po-osity
( 2.4% average ) and low permeability ( 0.01 md./ft. average ) show this interval
to have no commercial value . The saturation of residual cil is 0.0% average .
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