UTE MTN UTE 33-14 1 323.0 - JIJZB2.0 WINTERSHALL CORPORATION

LERSE NRME WELL NO. TEST NO. TESTED INTERVAL LERSE OWNER /COMPANY NAME

LEGAL LOCATION I
REC. - TWP, - RNG M-33-3IN-141 RRES. BASIN DAKOTH COUNTY EEEEF

SERVICES

71203800

HALLIBURTON

TICKET NO.

FORMATION TESTING SERVICE REPORT



GAUGE NO:_6033

7/2038-6¢37

DEPTH : 3206 .6

BLANKED OFF :YES

HOUR OF CLOCK :

12

END OF BLEED OFF

FINAL HYDROSTATIC

1505 1512 .6

PRESSURE TIME

1D DESCRIPTION REPORTED | CALCULATED REPORTED | CALCULATED TYPE
A INITIAL HYDROSTARTIC 1505 1515 .8
B OPEN TO BEGIN INJECTION

168.0 F
C CLOSE TO BLEED OFF
C CLOSE TO BLEED OFF

80 .0 C
D
E




VI ZC3Y e HC

GAUGE NO:_6040 DEPTH :3253 .0 BLANKED OFF :YE HOUR OF CLOCK:__12

PRESSURE TIME

ID DESCRIPTION REPDRTED | CALCULATED REPORTED [ caLcuLATED TYPE
A | INITIAL HYDROSTATIC 1497  1523.9
B | OPEN TO BEGIN INJECTIDN 1414 .7

16.0 13.8| F
C | CLOSE TO BLEED OFF 2358  2372.4
C | CLOSE TO BLEED OFF 2358 2372.4

60.0 B2.1| C
D | END OF BLEED OFF 2196  2216.2
E | FINAL HYDROSTATIC 1437 1514 .4




EQUIPMENT & HOLE DATA TICKET NUMBER: 71203800

FORMATION TESTED: MENEFEE COAL
NET PAY (ft]): B.O DATE: 3-15-88  TEST NO: _1

GROSS TESTED FOOTAGE: 30.0 PKR. TO T.D.
ALL DEPTHS MEASURED FROM: KELLY BUSHING

TYPE DST: _INJEC.-FALL OFF

CASING PERFS. (ft):
HOLE OR CASING SIZE (in): {.875
ELEVATION (ft): 5512.0

HALLIBURTON CAMP :
FARMINGTON

TOTAL DEPTH (ft): 3262.0 K. SMITH
PRACKER DEPTH(S) (ft): 3232 TESTER::

FINAL SURFACE CHOKE [in):
BOTTOM HOLE CHOKE (in): 0.750 HITNESS TERRY LOGAN
MUD WEIGHT (1b/gall: 9.00

MUD VISCOSITY (sec): 36
ESTIMATED HOLE TEMP. [ °F):
ACTUAL HOLE TEMP. (°*F): _B85 e 3258 .0 ft

DRILLING CONTRACTOR:
AZTEL W/S #124

FLUID PROPERTIES FOR
RECOVERED MUD & WATER SAMPLER DATA
SOURCE » RESISTIVITY CHLORIDES |Psig AT SURFACE:
MUD PIT 6.350 @ _56 °F pem Jcu . ft. OF GRS:
_FRESH WATER 20 .800 e 58 °F PP™ l ce OF DIL:
° i PP™ | cc OF WATER:
e °F ppm
o - opm | ©c OF MUD:
e F ppm | TOTAL LIQUID cec :
HYDROCARBON PRUPERTIES CUSHION DATA
DIL GRAVITY ( *API): oF TYPE AMOUNT WEIGHT
GAS/0IL RATIO (cu.ft. per bbl): ERESH H20 (FT.)  _3262.0 ___8.33
GAS GRAVITY:
RECOVERED : .y
S
REMARKS:

(1) TEST IS AN INJECTION-FALLOFF TEST.

(2) ELECTRONIC MEMORY GAUGE HMR #10018 WAS RUN AT 3220'; DATA AND ANALYSIS
PLOTS FOR THIS GRUGE IS AT THE END OF THIS REFORT.

(3} MECHANICAL GRUGE #6039 RUN AT 3206.6° WAS PORTED TO THE ANNULUS TO
MONITOR FOR VERTICAL INJECTION COMMUNICATION AROUND THE PACKER: NONE
WAS DETECTED.

(4) “COMPUPRC™ RECORDING OF SURFACE PRESSURE AND RATE DURING THE INJECTION
IS INCLUDED AFTER THE HMR DATA AT THE END OF THIS REPORT.




TYPE & SIZE MERSURING DEVICE : TICKET NO: 71203800
CHOKE SURFRCE BAS LIQUID
TIME SIZE PREPSSSIURE RP:HCT;_E RBHPT"JE REMARKS

9-15-88

1530 ON LDCATION

1545 PICKED UP AND MRDE UP TDDLS

1753 TRIPPED IN HOLE WITH TDOLS

2121 PRIMED UP HT 150

2131 LOADED DRILL PIPE WITH FRESH
WATER 41 PSI, 7 BBLS. & 50 GPM.

2138 SHUT DDWN/SET PACKER

2144 OPENED TOOLS FOR PUMP IN TEST

2149 15 1 STARTED PUMPING FRESH WATER

2150 21 [3) PUMPING WATER

2151 25 5 PUMPING WRTER, PRESSURE
INCREASING

2152 31 5 SAME

2153 39 5 SAME

2154 55 5 SAME

2155 83 4 SAME

2156 173 7 SAME

2157 583 0] SHUT DOWN PUMPING WATER

2157:30 547 1 STARTED PUMPING, PRESSURE
INCREASING

2158 758 3 PUMPING WATER, PRESSURE
INCREASING

2158 3984 0 SHUT DOWN
4] GRALLONS PUMPED

2200 866 CLOSED DURL CIP FOR BLEED OFF

2300 DPENED DURL CIP: PICKED UP
AND DPENED BYPASS TO UNSET
PACKER

2310 TRIPPED OUT OF HOLE WITH TOOLS

9-16-88

0100 OUT OF HOLE WITH TOOLS




TICKET NO: 71203800 GAUGE NDO: 6040

CLOCK NO: 10445 HOUR: 12 DEPTH: 3258.0
REF | MINUTES |PRESSURE | &P ik igtiM) | REF | MINUTES |PRESSURE [ 4P byl T h
BLEEDOFF PERIOD - CONTINUED
INJECTION PERIOD 18 12.0  2261.7 -110.7 6.4 0.333
18 13.0 2288.8 -112.6 6.7 0.314
B 1 0.0 1414.7 20 14.0 2257.8  -114.6 7.0 0.298
2 0.5 1412.0 -2.7 21 15.0 2256 .5 -115.8 7.2 0.283
3 1.0 1399.2 -12.8 22 16.0  2254.5 -117.8 7.4 0.270
4 1.5  1400.7 1.5 23 17.0  2252.8  -119.6 7.6 0.258
5 2.0 1394.4 -6.3 24 18.0 2250.9 -121 .5 7.8 0.247
& 2.5 1394.4 0.0 25 19.0 2243 .5 -122.9 8.0 ©.237
7 3.0 1396.5 2.1 26 20.0 2247.6 -124 .8 8.2 0.228
8 3.5 1396.1 -0.4 27 22.0 2245 .7 -125.7 8.5 0.212
) 4.0 1396.0 0.1 28 24.0 2243.6 -128.8 8.8 0.197
10 4.5  1400.4 4.4 29 26.0 2241.4  -131.0 9.0 0.185
11 5.0  1400.4 0.0 30 28.0 2233.8 -132.5 9.2 0.174
12 5.5  1400.4 0.0 a1 30.0  2237.3 -135.0 9.5 0.164
13 5.0 1403.6 3.2 32 32.0 2236.0 -135.4 9.6 0.156
14 6.5 1404.8 1.2 33 34.0  2233.9 -138 .4 9.8 0.148
15 1.0 1407.4 2.5 34 /.0 22322 -140.2 10.0  0.141
16 7.5  1412.3 4.9 35 as.0  2231.1 -141.3 10.1  0.135
17 8.0 1419.3 6.9 36 40.0  2229.9 -142.5 10.3  0.129
18 8.5 1426.6 7.3 37 42.0  2228.1 -143.7 10.4 0.123
19 9.0 1435.7 9.1 3 44.0 2226.8  -145.B 10.5 ©.119
20 9.5  1448.1 12.4 39 46 .0 2225.8  -145.B 106 0.114
21 10.0  1462.8 14.7 40 48.0 2223.9 -148 .4 10.7  ©0.110
22 10.5 1495 .4 32 .6 41 50.0 2221.8 -150.5 10.8 0.105
23 11.0  1564.9 69 .5 42 52.0 2221.1 -151.3 10.5 0.102
24 11.5  1771.0 206 .0 43 54.0 2219.7 -152.6 11.0  ©.099
25 12.0  1953.2 182 .3 44 6.0 2218.5 -153.9 11.1  ©0.096
26 12.0  1988.0 14 .8 45 58.0 2217.8  -154.5 11.1  0.0393
3 2v 12.5 1942 .4 -25 .6 a6 0.0 2217.0  -155.4 11.2  ©.090
28 13.0 2148.8 206 .4 D 2.1 2216.2  -155.2 11.3  ©0.087
29 13.5 2322.1 173.3
C a0 13.8 2372.4 50.3
BLEEDOFF PERIOD
C 1 0.0 2372.4
2 0.5 2349.7 -22 .6 0.5 1.464
3 1.0 2330.0 -42 .4 0.3 1.181
4 1.5 2302.2 -10.2 1.3 1.012
5 2.0 2295.8 -75 .6 1.7 0.902
& 2.5 2292.2 -80.2 2.1 0.815
7 3.0 2288.2 -84.1 2.5 0.746
8 3.5 2286.1 -86.3 2.8 0.533
3 4.0 2283.9 -88.5 3.1 0.550
10 4.5 2281.9 -0 .5 3.4 0.508
11 5.0 2280.7 -91.7 3.7 0.575
12 E.0 2277.1 -5 .2 4.2 0.518
13 7.0 2274.5 -97.8 4.6 0.473
14 8.0 2272.3  -100.1 5.1 0.435
15 9.0 2270.0 -102.4 5.4 0.404
16 10.0 2267.0  -105.4 5.8 0.376
17 11.0 2264.0 -108.4 6.1 0.354
LEGEND :
BEGIN PUMPING [[2] sToP PUMPING RESUME PUMPING

REMARKS :




TICKET NO. 71203800

0.D. I.D. LENGTH DEPTH
1 % DRILL PIPE. ... ... .. .. v 4.500 3.826 2605 .6
3 —~c BRILL COLLARS. . ....... ... .. .. ... 6.000 2.500 584 .0
50 e IMPACT REVERSING SuUB............ 6.000 2.250 1.6 3130 .6
5 CROSSOVER ., ... ... . 6 .000 2.250 1.0
13 ¢ DUAL CIP SAMPLER................ 5.000 0.750 6.8
B0 ° HYDROSPRING TESTER.............. 5.000 Q.150 5.0 3202.3
5 CROSSOVER . .. ... ... . v 5.000 2.000 1.0
5 ] CROSSOVER. . ... .o, 5.000 2.000 1.0
97 ANNULUS PRESSURE PORT SUB....... 5.000 1.000 1.0 3205 .8
80 AP RUNNING CASE................. 5.000 2.250 4.1 3206 .6
5 CROSSOVER . .. ... .o oo 4.750 2.000 2.0
81 ELECTRONIC GAUGE RUNNING CASE... 5.000 2.430 8.2 3220.0
15 JAR .. e 5.000 1.750 5.0
16 v VR SAFETY JOINT. ... ... ... ... ..... 5.000 1.000 2.8
70 DPEN HOLE PACKER. ... ........... 6.750 1.530 5.8 3232.0
5 CROSSOVER . ... ... o i 5.750 2.500 1.0
o
20 ~gy [ LUSH JOINT ANCHOR.............. 5.750 2.500 23.0
81 ° BLANKED -OFF RUNNING CARSE........ 5.750 4.3 3259 .0
TOQTAL DEPTH 3262 .0

EQUIPMENT DATA
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TICKET NUMBER 71203800

SUMMARY orF RESERVOIR PARAMETERS

USING HORNER METHOD FOR LIQUID WELLS

0IL GRAVITY 0.0 ‘APTe60 F  WATER SALINITY 0.0__7 SALT
GAS GRAVITY 0.700 FLUID GRADIENT 0.4333_ _psi/it
GAS/0IL RATIO 0.0 SCF/STB  FLUID PROPERTIES AT_ 2183 .6 psig
TEMPERATURE 85 .0 °F  VISCOSITY 0.807 cp
NET PAY 6.0 ft  FMT VOL FACTOR 1.003 __ Rvol/Svol
POROSTITY 2 0.7 SYSTEM COMPRESSIBILITY 13.02  x10 vol/vol/psi
PIPE CAPACITY FACTORS bb1/ft
GAUGE NUMBER 5040
GRUGE DEPTH 3259.0
FLOW AND CIP PERIOD 1 UNITS
FINAL FLOW PRESSURE P, | 2ar2.4 psig
TOTAL FLOW TIME t 13.8 min
EXTRAPOLATED PRESSURE P* | 21895 psig
ONE CYCLE PRESSURE 2494 7 paig
PRODUCTION RATE 0 4.0 BPD
TRANSMISSIBILITY Kh/u m%%ik
FLOW CRAPACITY kh md - t
PERMERBILITY K md
SKIN FACTOR s
DAMAGE RATIO DR
POTENTIAL RATE 0, BPD
RADIUS OF INVESTIGATION | i
REMARKS :
COMPLETE ANALYSIS CALCULATIONS COULD NOT BE COMPLETED ON THE SYSTEM
GENERATING THESE PLOTS AND THIS PAGE (OF RESULTS.
PLEASE REFER TO THE ELECTRONIC GARAUGE DATA PLOTS AND ANALYSIS ON THE

FOLLOWING PAGES.

NO T I CE & o AT I R D O O T Eon T ing BaoeD THERE N HALLIBURTON [o MERELY EXPRESSING 119 CPINIGN- YOU AGREE THAT

HALLIBURTON MAKES NO WARRANTY EXPRESS OR IMPLIED RS TO THE RCCURACY OF SUCH CALCULATIONS OR DPINIONS, AND THAT HALLIBURTON SHALL NOT BE
LIRBLE FOR ANY LOSS OR DAMAGE, WHETHER DUE TO NEGLIGENCE OR OTHERWISE, IN CONNECTION WITH SUCH OPINIONS.




ANALYSIS REMARKS

THE FOLLOWING FAGES CONTAIN:

1. THE FRESSURE FALLOFF DATA FROM THE ELECTRONIC GAUGE
NO. 10018, AS GENERATED BY THE COMPUTER PROGRAM "PANL";

2. ANALYSIS PLOTS, INCLUDING
A. CARTESIAN, P VS. DELTA-T,
B. LOG-LOG, DELTA-P V5. DELTA-T,
C. LOG-LOG, DELTA-P VS. EQUIVALENT TIME, AND
D. SEMILOG, P VS. HORNER TIME FONCTION; AND

3. A COPY OF THE "COMFUPAC" RECORD OF SURFACE PRESSURE
AND FLOW RATE DURING THE INJECTION PERIOD.

A FULL AND CONCLUSIVE ANALYSIS OF RESERVOIR PARAMETERS WAS
NOT FERFOREMED ON THE FALLOFF DATA DUE TO A COMBINATION OF BEVERAL
FACTORS, INCLUDING:

1. THE TIME OF INJECTION WAS VERY SHORT, POSBSIBLY
PREVENTING ESTABLISHMENT OF A SUBSTANTIAL PRESSURE TRANSIENT IN
THE FORMATION AROURD THE WELL;

2. THE INJECTION RATE WAS UNSTABLE DURING THE INJECTION
PERIOD, AND DECREASED TO ZERO AT ONE POINT DURING INJECTION. THE
PRINCIFPAL OF SUPERPOSITION CAN OFTEN BE USED TO CORRECT FOR
CHANGING RATES, BUT HERE THE RESULTS WOULD BE QUESTIONABLE DUE TO
TAE SHORT INJECTION TIME;

3. THE ANALYSIS PLOTS INDICATE PRESSURE RESPONGE WHICH
IS5 NOT FROM A RADIAL FLOW REGIME, BUT RATHER AN IRREGULAR
RESPONSE APPARENTLY DUE TO FLOW THROUGH FRACTURES. A PARTICULAR
FLOW PATTERN IS NOT READILY APPARENT FROM THE PLOTS. FLOW COULD
HAVE OCCURRED THROUGH A SYMETRIC BLOCK-AND-FISSURE NATURAL
FRACTURE SYSTEM, OR THECUGH A SINGLE HYDRAULICALLY-INDUCED
FRACTURE EXTENDING OUT FROM THE WELLBORE, OR (MOST LIKELY) FROM A
COMBINATION OF THESE EFFECTS.

4, IF A FLOW REGIME COULD BE IDENTIFIED, ANALYSIS OF THE
DATA WOULD YIELD PARAMETERS PERTAINING TO THE FRACTURE BYSTEM,
AND NOT THE OVERALL FISSURE-MATRIX FORMATION SYSTEM.

FoRk FUTURE TESTS OF THIS TYFE, 1T IS SUGGESTED:

1. THE INJECTION PERIOD BE INCREASED IN LENGTH TO AT
LEAST 60 MINUTES;

Z. THE INJECTICN RATE BE HELD AB CONSTANT A5 IS
FPRACTICALLY POSSIELE;

3. THE FALLOFF PERIOD BE AT LEAST TWO TO THREE TIMES THE
LENGTH OF THE INJECTION PERIOD (A3 WITH THIS TEST); AND

4. AN ELECTRONIC MEMORY GAUGE BE USED TO RECORD THE
DATA (A5 WITH THIS TEST).
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Page 1 9/15/88  CURPUFAC Ver. 1.4V

TINK Tubing_Press ; Clean Rate
rsl éi GPN

21:142:17 lviht ® ] Btars?
21146141 Rvent LR Lere l ov Totals

£1:148:00 * - 15 2 0
21:408:01 i8 2 0
21:48:02 18 0
21:46:0) 18 0
21:48:04 15 0
21:48:08 15 0
21:48:06 18 0
21:48:07 18 0
21:48:08 15 0
21:48:09 15 0
21148110 13 6
21:48:11 15 0
21:48:12 15 0
21:48:12 15 0
21:48:14 15 0
21:48:15 15 (o]
21:48:16 15 0
21:48:17 15 0-
21:48:18 15 0
21:48:19 15 0
21:48:20 15 0
21:48:21 15 0
21:48:22 15 0
21:48:23 15 0
21:48:24 15 0
21:48:25 15 0
21:48:26 15 0
21:48:27 15 0
21:48:28 15 0
21:48:29 15 0
21:48:30 15 0
21:48:31 15 0
21:48:32 15 (o]
21:48:33 15 0
21:48:34 15 0
21:48:35 15 0
21:48:36 15 o
21:48:37 15 0
21:48:38 15 0
21:48:39 15 0
21:48:40 15 0
21:48:41 15 0
21:48:42 15 0
21:48:43 15 0
21:48:44 15 0
21:48:45 15 0
21:48:46 15 0
21:48:47 15 0
21:48:48 15 0
21:48:49 15 0
21:48:50 15 0
21:48:51 15 0
21:48:52 15 0
21:48:53 15 0
21:48:54 15 0
21:48:55 15 0
21:48:56 15 0

L%

BRI
W ?!ET‘

< .{- o
w&vz‘.nv

BHT?
rsl

1424
1426
1426
1426
1426
1426

1426
1426

1426
1426
1486
1426
1426
1426
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
1427
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NI ajge & Vravive wwin v e F@s s bWV

TINE . Tubing_Press  Clean Rate BHTP s None None -
1 -} - GPN PSI S
- K o
L 20148:87 . 18 0 1427, . ; W
—21:40:88 ~ .- 18 0 18427 ¢ Ly v o
21140089 L 18 .0 1427, o:x o
2114900 ' 18 0 1427 - 2 o
e 21349201 18 0 1427
e 21149:02 18 0 1427, .
L. 21149103 15 1 1427+ -
e R1:49:04 18 1 1427- : 4
________ 21:49:05 16 l 1427 ;
e 21:49:06 16 1 1427
....... 21:49:07 16 1 1428:
e 21:49:08 16 1 1428
a21:49:09 Stage # | Pump Water
L. 21:49:09 16 2 1428
- 21:49:10 17 2 1428
oL 21:49:11 17 2 1429
.. 21:49:12 17 2 1429
.. 21:49:1) 17 2 1429
...... 21:49:14 17 2 1429
. 21:49:15 18 2 1429
_____ 21:49:16 18 2 1430
- 21:49:17 18 2 1430
21:49:18 18 2 1430
21:49:19 18 2 1430
21:49:20 19 2 1430
21:49:21 19 2 1430
21:49:22 19 2 1431
21:49:23 19 2 1431
21:49:24 19 2 1431
21:49:25 19 2 1431 ;!1471¢‘ﬂ
21:49:26 19 2 1431 o
21:49:27 19 2 1431 SRRl
21:49:28 19 2 1431
21:49:29 19 2 1431
21:49:30 19 2 1431
21:49:31 19 2 1431
21:49:32 19 2 1431
21:49:33 19 2 1431
21:49:34 19 2 1431
21:49:35 19 2 1431 -
21:49:36 19 2 1431
21:49:37 19 2 1431
21:49:38 19 3 1431
21:49:39 19 3 1431
21:49:40 19 3 1431
21:49:41 19 3 1431
21:49:42 19 3 1431
21:49:43 20 4 1431
21:49:44 20 4 1431
21:49:45 20 4 1431
21:49:46 20 5 1432
21:49:47 20 5 1432
21:49:48 20 5 1432
21:49:49 20 5 1432
21:49:50 20 5 1432
21:49:51 20 6 1432
21:49:52 20 6 1432
21:49:53 20 6 1432
21:49:54 20 6 1432



rage J
TINE

21:49:55
21:49:56
21:49:57
21:49:58
21:49:59
21:50:00
21:50:01
21:50:02
21:50:03
21:50:04
21:50:05
21:50:06
21:50:07
21:50:08
21:50:09
21:50:10
21:50:11
21:50:12
21:50:13
21:50:14
21:50:15
21:50:16
21:50:17
21:50:18
21:50:19
21:50:20
21:50:21
21:50:22
21:50:23
21:50:24
21:50:25
21:50:26
21:50:27
21:50:28
21:50:29
21:50:30
21:50:31
21:50:32
21:50:33
21:50:34
21:50:35
21:50:36
21:50:137
21:50:38
21:50:39
21:50:40
21:50:41
21:50:42
21:50:43
21:50:44
21:50:45
21:50:46
21:50:47
21:50:48
21:50:49
21:50:50
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