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s COLORADO WELL LOGGING

_(coLoG)

INC. 1019.8th ST., SUITE 308 ¢ GOLDEN, CO 80401 ¢ (303) 279-0171  TELEX: 45-0286

September 25, 1986

Mr., Joe Iovenitti
Thermal Power Co.

Suite 120
3333 Mendocino Avenue
Santa Rosa, CA 95401

Re: Borehole Geophysical Logging for Clackamas Geothermal Test
Well No. 1, September 3-5, 1986,

Dear Joe,

The following letter serves as a report on the final logging
program for Thermal Power's Clackamas Geothermal Test Well
recorded September 3-5, 1986, I've also attached the original
analog data in final form for both logging trips, a copy of the
deviation data, and a tabular printout of the digitized log

values including the temperature in degrees F. -

Colog mobilized September 1-3 to the Clackamas job site and
was on site ready to start the logging operations at noon, Sept.
Jrds HQ drilling pipe had parted and was left in the well as
casing from approx. 830-4200 ft., HQ casing had been run back
down to 830 ft. and the well then drilled from 4200 ft. to
approximately 4800 ft., The drilling crew had run NX drill pipe
into the well to T.D. and had started circulating (pumping cool
water down the well; it did not return to the surface.,) prior to
Colog's arrival on-site. The drill pipe was pulled from the well
and a MRT survey was recorded by the drillers prior to Colog
starting logging operations. This MRT survey indicated that the
well had been cooled to 153 degrees F, a level acceptable by

Colog's downhole probes.

At 23:30 Colog started to rig up and then preceded to run
the dual G-G density and caliper log in the well. The dual G-G
function on the logging probe faliled due to excessive borehole
temperature before a density log could be obtained on the open
portion of the drill hole (4200-4800 ft.). A caliper log was
obtained in this portion of the well, and both caliper and
density logs were recorded inside the drill pipe from 900 to 775
ft. These logs were recorded through this interval of drill pipe
to investigate the area in which the HQ drill rods had parted at
830 ft. No gaps were apparent on the caliper log. It is
possible from the density logs that the joint may be slightly
thicker i.e. there is an overlap at the joint that shows as
apparent higher density. This probe was out of the drill hole at
03:30 and the three MRT's on the cable immediately above the
probe showed 184,188, and 217 degrees F. These temperatures all
greatly exceed the dual density tool manufacturer's temperature
rating of approx. 150 degrees F, Apparently the borehole

temperature rebounded rapidly.
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Colog next attempted the full-wave form sonic log. The
probe centralizers had to be removed to get the tool down the HX
(pipe ID - 3.,5", tool OD 2,60") drill pipe because of the grease
on the inside of the pipe. Sonic data was recorded going
downward from 4225 to 4425', The tool then failed due to the
excessive borehole temperatures. Because of the way the tool
failed, the digital full wave form data was lost, and only the
analog Delta T and Amplitude data was salvaged. The Delta T data
showed formation values of 50 to 100 micro sec./ft. (20,000 to
10,000 ft./sec.). The 100 micro sec./ft. occurred at 4320 ft,
and 1s indicative of high porosity. Numerous cycle skips
probably are indicative of fractures in the formation and should

be correlated with the core.

Colog next attempted to record the 16-64" resistivity and SP
logs. This data could not be collected, because of an apparent
short that had developed in the cable, A 6 ft., lateral
resistivity and SP log were recorded with this same probe.
However, because of the problems demonstrated on the normal
resistivity logs this data is questionable. Colog was out of the
well at 11:30 and the drillers immediately started to ‘trip' the
NX pipe back into the well and cool the well. A short in the
logging cable was found and repaired. No prints of these logs

have been provided.

Cool water was pumped down the well bore for approximately
10 hours and the NX pipe was left in the well to T.D. At 23:30,
Colog attempted the gamma-neutron log. This probe was lowered to
the bottom of the well as fast as possible and then logged
The probe failed because of the excessive borehole
temperatures after logging from 4800 to 4650 feet. The gamma
function never completely failed but, 1s very questionable from
4450 to approx. 4100 feet. The neutron log was totally dead from
4650 to 4520 feet and partially functional to 4100 feet, Data
was recorded up to 3500 feet and then the probe was lowered back
down to 3950 feet. It was then logged downward until it failed
because of the borehole temperature at 4466 feet. The probe was
then brought back to 3500 feet and logged out to the surface., At
approximately 3000 feet, the gamma function died off to zero.
The tool was turned off and initialized again and the gamma
function started working. The logs were repeated over the
questioned area and then logged to the surface. It 1s not known
why the gamma function died at this point, however, it may have
been a result of the high temperatures at depth. A composite
gamma-neutron log 1s attached to thils report. Baseline shifts
occur in both the gamma and neutron logs where the hole diameter
and casing changes. For example, at 4200 ft. the hole diameter
decreases form approx. 3.5" to 3" and the neutron log is shifted
to the right (less water effect because of smaller borehole -
therefore greater count rate). The gamma log also shifts to the
right at this point because it 1s no longer looking through two
layers of casing; the NX and the HX. These same type changes

also occur at the bottom of the surface casing.

upwards.,

COLOG, INC.
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A deviation log was to be the next log recorded in the well,
However, a problem developed with the module and the temperature
and fluid resistivity logs were recorded while a loose connection
on the deviation module was repaired, The temperature and fluid
resistivity logs were recorded downward to 4875 feet through the
drill pipe. The maximum bottom hole temperature was 361 degrees
Kelvin (88 degrees C or 190 degrees F)., The temperature log
showed only small changes including a cooling trend down to
approximately 750 feet with gradual warming to depth. There were
several zones that had significantly different temperature
gradients including 860-1060 feet in which there was only a very
slight increase in borehole temperature., The fluid resistivity
log showed an apparent decrease in water quality with depth. From
40 ohm-m at the surface to 9 ohm-m at the bottom of the
well., This shift is almost entirely a function of the increase
in borehole temperature. A copy of a calibration curve for the
Fluid resistivity measurement (in tap water) versus temperature
is attached. I have very limited experience with MRT surveys and
based upon the variation between the apparent temperatures that
were read with the three different MRTs used each time, I
questlon their accuracy to greater than 107, I have more
experience with calibration of Colog's temperature tool and

believe it to be accurate to within 17%.

approx.

The deviation log was recorded after the T,FR logs by
logging downward through the drill pipe at 25 foot intervals.
The directional deviation data is erroneous because of the steel
casing and pipe in the well bore., The steel casing and pipe is
randomly magnetized and the direction Colog's tool measures is
magnetically based. It 1s obvious when the direction changes 180
degrees in 25 feet and the angle doesn't change that the steel is
influencing the readings. The steel pipe doesn't effect the
vertical angle reading. Overall, this was a very straight

borehole.

Upon completion of the deviation survey, 600 feet of drill
pipe was then pulled out of the well leaving the bottom 4200-4800
feet open. The 16-64" normal resistivities, SP, IP, and a 6 ft.
lateral resistivity were recorded in this portion of the well,
All of the resistivity data was consistent between the different
types of measurements and the pre and post logging calibrations
checks were the same, Additionally, Colog's equipment manufac-
ture specifies that the 16" short normal resistivity log should
indicate approx. 5.1 ohm-m for every ohm of load used in calibra-
tion, and the 64" long normal resistivity should indicate approx-
imately 20 ohm-M for every ohm of load, This 1s consistent with
the field calibration checks. The small variation between actual
and theoretical resistivities 1is due to the cable length,
variation within the load resistors (nominal 107 resistors), and
contact registance. Therefore, I believe the tool to be working
correctly and the data to be valid. Please note that the

previous 6 foot lateral resistivity and SP data showed the same

shape of curve, however, the logging scales were substantially

COLOG, INC.
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different, I don't believe the original 6 foot lateral quanti-
tative data to be valid because of the cable problems that were

found after it was recorded,

It is somewhat disconcerting to see resistivity values in
the 4 to 10 ohm-M range. The core samples were altered however,
the neutron data indicates that the formation has very low
hydrogen content (no water) and these resistivity values seem
unrealistically low. The 9 ohm-M borehole fluid values would
mean that apparent formation resistivity values of 9 ohm-M would
indicate 1007 porosity. For the apparent formation resistivity
to be less than thilis value, the formation needs to be more
conductive than the borehole fluid, i.e. contain saline
formation water, disseminated sulfide, or some other conductive

material,

The neutron logs suggest that there is very little formation
water available., The slower sonic delta T's correspond to the
lower resistivity values and also indicate higher porosity.
Therefore, I am inclined to believe the porosity is dry. G-G
density data in this area would have been very beneficial. The
increase in borehole temperature will decrease the apparent
resistivity some, however, I don't believe it would be
significant enough to cause these extremely low values. At best,
I think that the temperature correction would only increase these
values by 20-25 ohm-M., One temperature correction formula for
normal resistivity logs was obtained from literature and states
that R1(T1+7) = R2(T2+7) with the temperature in degrees F. Five
ohm-M at 200 degrees F would equal approx, 20 ohm-M at 50 degrees
F with this formula. I haven't seen enough information to know
the limits, if any, for this formula. More investigation,
including some core resistivity measurements, needs to be made
to explain this result, It should be noted that the higher
resistivity layers correspond to the higher (lower apparent
porosity) neutron values and faster sonic velocity values, which

18 consistent,

The gamma, neutron, dual G-G density, caliper, and sonic
logs were gimultaneously recorded in digital and analog format.
The digital sonic data was lost when the tool failled from the
This was a very different shut-down than the up-
hole logging equipment was designed for. The deviation data was
also recorded digitally., The temperature, fluid resistivity, 16-
64" normal resistivity, 6 ft. lateral resistivity, spontaneous
potential, and induced potential logs were record only in analog

form and then digitized.

The logging program for the well was effected by the overall
borehole conditions. Significant data was not obtainable after
the HQ drill pipe was parted and left in the well., This includes

continuous resistivities from the surface to the bottom interval,
Density and complete sonic, gamma, and

in the open portion of the
The

temperature,

density, and sonic data.
neutron data could not be collected
well (4200-4800 ft.) because of the borehole temperatures.

COLOG, INC.
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temperature in this drill hole rebounded very rapidly after the
cooling attempts,

A major conclusion does seem to be apparent from the well
log data collected. The well below 2000 feet appears to have a
very low porosity, little permeability, and low potential as a
natural geothermal aquifer. This 1s demonstrated by the lack of
thermal gradient changes in the temperature log (which indicates
lack of aquifer systems in this area), the overall low formation
temperature, the high neutron count values (indicative of low
formation water), and the lack of SP change which suggests little
permeability. The low resistivity values are consistent with
major clay alteration which would further reduce any permeabil-
ity, however, they still need more explanation. They don't seem
realistic with the known core and neutron values,

It was not practical to link the logging data from the first
with these last logs primarily because of the lack of data

trip
that could be collected through the cased portion of the well. I
.will work with this data in more detail when I receive additional

information, including a comprehensive geologic description, and
ideally some resistivity and porosity values from the core and/or
several pieces of the cores that we could test.

If you have any questions about this report or some addi-
tional information, please call.

Thanks again,

il ool

Robert E, Crowder
President / Geophysicist

enclosures
thermal8.inv
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CLACKAMAS GEOTHERMAL TEST WELL NO. 1 ((’V C«\v\‘\\
TEMPERATURE & FLUID RESISTIVITY

LOGGED BY: COLOG, INC.

DATE: SEPTEMBER 5, 1986

DEPTH F-RES TEMP-K TEMP-C TEMP-F
10 0.000 285.70 12.69 54.85
20 0.000 286. 26 13.26 55. 86
30 32.275 285.87 12.87 55.17
40 32.817 285.41 12.41 54.33
50 33.681 285.03 12.03 53.65
60 33,739 284,91 11.91 53.43
70 33.868 284.86 11.86 53.34
80 33.928 284,80 11.80 53.23
90 34.213 284.68 11.68 53.03

100 34,251 284.54 11.54 52.76
110 34.240 284. 44 11.44 52.59
120 34.230 284.36 11.36 52.45
130 34.219 284.29 11.29 52.32
140 34.208 284.19 11.19 52.13
150 34.318 284.04 11.04 51.87
160 34.257 283.96 10.96 51.72
170 34.866 283. 86 10.86 51.54
180 34.944 283.79 10.79 51.42
190 34.905 283.67 10.67 51.21
200 35.410 283,49 10.49 50. 89
210 35.289 283,42 10.42 50.76
220 35.394 283. 39 10.39 50. 70
230 35.392 283.40 10.40 50.72
240 35.485 283.12 10.12 50.22
250 36.569 282.10 9.10 48.38
260 37.273 281.55 8.55 47.38
270 37.310 281.83 8.83 47.90
280 37.167 281.45 8.44 47. 20
290 38.004 281.05 8.05 46.48
300 38.052 281.15 8.15 46.66
310 38.044 281.25 8.25 46.86
320 37.350 281,72 8.72 47.70
330 37.368 281.79 8.79 47.83
340 37.383 281.91 8.90 48.03
350 37.079 281.94 8.94 48.10
360 36.928 282.03 9.02 48.24
370 36.870 282.16 9.16 48.50
380 36.895 282,25 9.25 48.65
390 36. 750 282.36 5.3 8.85
400 36.603 282.39 9.39 48.91
410 36.698 282.30 9. 30 48.75
420 36.845 282.07 9.07 48.33
430 36.909 282.03 9.03 48.25
440 38.931 281.88 5.98 48.18
450 37.119 281.85 8.85 47.93
460 37.214 281.81 8.81 47.85
470 37.295 281.80 8. 80 47.85
480 37.338 281 . 80 8.80 47.85
490 37.361 281,71 8,71 47 .87

L g



DEPTH F-RES
500 37.393 281.62 8.62 47.52
510 37.648 281.45 8.45 47.21
520 37.454 281.46 8.46 47.23
530 37.493 281.54 8.54 47.38
540 37.598 281.54 8.54 47.38
550 37.641 281.54 8.54 47.36
560 37.662 281.48 8.48 47.26
570 37.759 281.65 8.65 47.56
580 37.913 281.67 8.67 47.61
590 37.845 281.71 8.71 47.67
600 37.751 281.73 8.73 47.71
610 37.715 281.76 8.76 47.76
620 37.640 281.80 8.80 47.83
630 37.659 281.81 8.81 47.86
640 37.553 281.86 8.86 47.95
650 37.560 281.90 8.90 48.01
660 37.567 281.93 8.93 48.07
670 37.575 282.00 9.00 48.19
680 37.582 282.02 9.01 48.23
690 37.448 282.07 9.07 48.33
700 37.297 282.18 9.18 48.52
710 37.243 282.19 9.19 48.54
720 37.314 282.26 9.26 48.67
730 37.281 282.32 9.32 48.77
740 37.189 282.47 9.47 49.04
750 37.098 282.54 9.54 49.17
760 37.007 282.57 9.57 49.23
770 36.916 282.63 9.63 49.34
780 36.825 282.69 9.69 49.45
790 36.706 282.88 9.88 49.79
800 36.633 283.08 10.08 50.15
810 36.408 283.16 10.16 50.29
820 36.186 283.29 10.29 50.52
830 36.254 283.46 10.46 50.82
840 35.964 283.65 10.65 51.16
850 35.776 283.87 10.87 51.57
860 35.687 284.02 11.01 51.83
870 35.171 284.16 11.18 52.09
880 35.157 284.42 11.42 52.56
890 34.831 284.42 11.42 52.56
900 34.782 284.44 11.44 52.59
910 34.294 284 .66 11.66 52.99
920 34.258 284.67 11.67 53.01
930 34.189 284.66 11.68 52.98
940 34.301 284.74 11.74 53.13
950 34.075 284.99 11.99 53.59
960 33.905 285.16 12.16 53.90
970 33.617 285.29 12.29 . b54.11
980 33.632 285.35 12.35 54.22
990 33.619 285,22 12.22 54.00

1000 33.605 285.22 12.22 54.00
1010 33.591 285.40 12.40 54,32
1020 33.334 285.49 12.49 54,49
1030 33,263 285.60 i2.80 54.68




DEPTH F-RES TEMP-K TEMP-C TEMP-F
1040 33,313 285.72 12.72 54.89
1050 33.306 285.717 12.77 54.98
1060 33.298 285.176 12.76 54.97
1070 33.291 285.72 12.72 54.89
1080 33.283 285.66 12.66 54.78
1090 33.276 285.68 12.68 54.82
1100 33.269 285.78 12.78 55.00
1110 33.261 285.85 12.85 55.13
1120 33.101 285.98 12.98 55.36
1130 32.944 286.09 13.09 55.56
1140 32.807 286.22 13.22 55.79
1150 32.651 286.42 13.42 56.15
1160 32.993 286. 56 13.56 56.41
1170 32.336 286. 70 13.70 56.66
1180 32.372 286.83 13.83 56.89
1190 32.062 286.99 13.99 57.19
1200 31.931 287.04 14.04 57.26
1210 32.088 287.18 14.18 57.52
1220 31.938 287.16 14.15 57.48
1230 31.781 287.32 14.32 57.78
1240 31.624 287 .47 14.47 58.05
1250 31.4867 287.66 14.66 58.39
1260 31.305 287.82 14.82 58.68
1270 31.190 287.88 14.88 58.78
1280 31.016 288.08 15.08 59.14
1290 30.892 288. 34 15.34 59.61
1300 30.771 288.50 15.50 59.90
1310 30.638 288.56 15.56 60.00
1320 30.512 288.72 15.72 60. 30
1330 30.194 288. 89 15.89 60.59
1340 30.197 289.11 16.11 60.99
1350 30.108 289.19 16.19 61.14
1360 29.979 289.23 16.23 61.22
1370 29.849 289.36 16.36 61.45
1570 27.405 292.83 19.83 67.69
1580 27.304 292.98 19.98 67.97
1590 27.204 293.10 20.10 68.19
1600 27.104 293.26 20.26 68.47
1610 27.004 293.51 20.51 68.92
1620 26.957 293.64 20.64 69.15
1630 26.833 293.89 20.89 69.60
1640 26.7717 294.19 21.19 70.14
1650 26.629 294.36 21.36 70. 44
1660 26.499 294.61 21.61 70.89
1670 26.364 294.89 21.89 71.40
1680 26.230 295.35 22. 35 72.24
1690 26.095 295.48 22.48 72.46
1700 25.960 295.90 22.90 73.22
1710 25.826 295.96 22.96 73,63
1720 25.691 296.06 23.06 73.51
1730 25.629 296.22 23.22 73.80
1740 25.490 296. 34 23. 34 74.02
1750 265.412 296.61 23.61 74.50

25.268 296. 69 23. 69 74 .65

.|.760 40 . 400 LJO .



DEPTH

1770 25.203 296.80 23.80 74.83
1780 25,139 296.85 23.856 74.92
1790 25.074 297.08 24.08 75.34
1800 25.010 297.15 24.15 75.46
1810 24.945 297.34 24.34 75.81
1820 24.881 297.45 24 .44 76.00
1830 24.816 297.60 24.60 76.29
1840 24.752 297.94 24.94 76.90
1850 24.644 297.92 24.92 76.85
1860 24,397 298.15 25.15 77.27
1870 24 .444 298.50 25.50 77.89
1880 24.330 298.65 25.65 78.16
1890 24.171 298.64 25.64 78.14
1900 24.066 298.79 25.79 78.41
1910 23.962 298.92 25.92 78.66
1920 23.858 299.16 26.16 79.08
1930 23.754 299.25 26.25 79.25
1940 23.650 299.64 26.64 79.96
1950 23.546 299.71 26.71 80.07
1960 23.442 299.84 26.84 80.31
1970 23.337 299.94 26.94 80.49
1980 23.233 300.25 27.25 81.05
1990 23.112 300.57 27.57 81.63
2000 22.972 300.90 27.90 82.22
2010 22.879 301.30 28.30 82.93
2020 22.762 - 301.386 28.386 83.04
2030 22.646 301.61 28.61 83.50
2040 22.529 301.90 28.90 84.01
2050 22.412 302.09 29.09 84 .36
2060 22.296 302.36 29.36 84.84
2070 22.178 302.45 29.45 85.01
2080 22.0863 302.69 29.69 85.43
2090 21.946 302.66 29.66 85.39
2100 21.811 302.86 29.86 85.74
2110 21.788 303.13 30.13 86.23
2120 21.718 303.15 30.15 86.27
2130 21.634 303.35 30.35 86.64
2140 21.550 303.54 30.54 86.97
2150 21.465 303.58 30.58 . 87.04
2160 21.381 304.02 31.02 87.84
2170 21.297 303.94 30.94 87.68
2180 21.213 304.14 31.13 88.04
2190 21.129 304.4 31.42 88.55
2200 21.044 304.58 31.59 88.86
2210 20.960 304.69 31.69 89.05
2220 20.876 305.00 32.00 89.59
2230 20.792 305.34 32.33 80.20
2240 20.708 305.29 32.29 90.12
2250 20.624 305.57 32.87 80.62
2280 20.538 305.74 32.74 9G.93
2270 20.455 306.03 33.03 91.46
2280 20.371 306.12 33.12 91.62

79 33.49 92.28




2310 20.122 307.11 34.11 93.40
2320 20.052 307.06 34.06 93.30
2330 19.983 307.39 34.39 93.90
2340 19.913 307.31 34,31 893.75
2350 19.844 307.60 34.60 94.27
2360 19.775 307.98 34.98 94.97
2370 19.705 308.02 35.02 95.04
2380 19.636 308.32 35.32 85.57
2390 19.566 308.45 35.45 95.82
2400 19.497 308.73 35.73 96.31
2410 19.428 308.90 35.90 96.62
2420 19.358 309.10 36.10 96.97
2430 19.306 309.29 36.29 97.32
2440 19.079 309.49 36.49 97.68
2450 18.724 309.92 36.902 98.46
2460 18.661 310.07 37.07 98.73
2470 18.717 310.30 37.30 99.15
2480 18.641 310.52 37.561 99.53
2490 18.565 310.73 37.73 99.91
2500 18.489 311.00 38.00 100.40
2510 18.414 311.46 38.46 101.23
2520 18.338 311.561 38.51 101.32
2530 18.262 311.77 38.77 101.78
2540 18.186 311.96 38.96 102.14
2550 18.110 312.14 39.14 102.46
26860 18.035 312.41 39.41 102.94
2570 17.959 312.56 39.56 103.21
2580 17.883 312.76 39.76 103.56
2590 17.807 312.99 39.99 103.98
2600 17.732 313.18 40.18 104.32
2610 17.656 313.38 40.38 104.68
2620 17.580 313.563 40.53 104.95
2630 17.504 313.73 40.73 105.31
2640 17.429 313.90 40.90 105.61
2650 17.353 314.10 41.10 105.97
2660 17.277 314.29 41.29 106.33
2670 17.199 314.53 41.53 106.75
2680 17.212 314.74 41.74 107.13
2690 17.1564 314.98 41.98 107.56
2700 17.083 315.21 42.21 107.97
2710 17.032 315.39 42.39 108.30
2720 16.971 315.59 42.59 108.65
2730 6.910 315.83 42.83 109.09
2740 16.849 315.98 42.98 105.36
2750 16.788 316.26 43.26 109.87
2760 16.727 316.39 43.39 110.11
2770 16.666 316.59 43.59 110. 47
2780 16.605 316.89 43.89 111.00
2790 16.544 317.15 44.15 i11.46
2800 16.483 317.41 44,40 i11.83
2810 16.422 317.63 44 .63 i12.34
2820 18.361 317.87 44,87 112.76
o8 an 16.300 218 .17 4517 113.31
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DEFTH F-RES

2850 16.178 318.61 45.61 114.10
2860 16.117 318.78 45,78 114.40
2870 16.055 319.00 46.00 114.79
2880 16.051 319.15 46.15 115.07
2890 15.988 319.36 46.36 115.45
2900 15.924 319.54 46.54 115.178
2910 15.861 319.74 46.74 116.13
2920 15.797 319.94 46.94 116.49
2930 15.734 320.10 47.10 116.77
2940 15.671 320.38 47.38 117.28
2950 15.607 320.55 47.55 117.59
2960 15.544 320.79 A7.79 118.03
2970 15.480 321.28 48.28 118.91
2980 15.417 321.56 48.56 119.42
2990 15.354 321.79 48.79 119.81
3000 15.290 321.99 : 48.99 120.17
3010 15.227 322.22 49.21 120.59
3020 15.163 322.45 49.45 121.00
3030 15.100 322.61 49.61 121.30
3040 15.037 322.76 49.76 121,57
3050 14.973 322.97 49.97 121.94
3060 14.910 323.18 50.18 122.32
3070 14.846 323.39 50. 39 122.69
3080 14.783 323.61 50.61 123.10
3090 14.720 323.85 50.85 123.53
3100 14.656 324.07 51.07 123.93
3110 14.593 324.28 51.28 124. 30
3120 14.617 324.68 51.68 125.02
3130 14.544 324.94 51.94 125.49
3140 14.505 325.11 52.11 125. 80
3150 14.465 325.33 52.33 126.20
3160 14.425 325.562 52.562 126.54
3170 14.386 325.77 52.77 126.98
3180 14.348 326.02 53.01 127.43
3190 14.306 326.23 53.23 127.82
3200 14,2867 326.40 53. 40 128.12
3210 14,227 326.69 53.69 128.63
3220 14.187 326.93 53.93 129.08
3230 14.148 327.11 54.11 129.41
3240 14.108 327.37 54.37 129.87
3250 14.068 327.55 54.55 130.18
3260 14.029 327.74 54.74 130.53
3270 13.989 328.02 55.02 131.04
3280 13.949 328.07 55.07 131.12
3290 13.910 328.25 55.25 131.44
3300 13.870 328.46 55.46 131.83
3310 13.830 328.63 55.63 132.14
3320 13.791 328.88 55.88 132.59
3330 13.751 328.95 55.95 132.72
3340 13.711 329.05 56.05 132.80
3350 13.672 329.38 56.38 133.48
3360 13.632 329.69 56.69 134.05

70 13.592 329.95 56.95 134.52

G n 3G 20 57.20 134,97
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DEPTH

3390 13.513 330.39 57.39 135.30
3400 13.473 330.63 57.63 135.73
3410 13.433 330.82 57.82 136.07
3420 12.9563 331.23 58.23 136.81
3430 12.905 331.42 58.42 137.16
3440 12.858 331.59 58.59 137.45
3450 12.811 331.99 58.99 138.18
3460 12.763 332.26 59.26 138.67
3470 12.716 332.61 59.61 139.29
3480 12.668 332.80 59.80 139.64
3490 12.621 333.28 60.28 140.50
3500 12.574 383,37 60.37 140.66
3510 12.526 333.62 60.62 141.11
3520 12.479 334.01 61.01 141.82
3530 12.431 334.04 61.04 141.88
3540 12.384 334.43 61.43 142.58
3550 12.336 334.73 61.73 143.11
3560 12.289 334.77 61.77 143.18
3570 12.242 334.95 61.95 143.52
3580 12.194 335.36 62.36 144.25
3590 12.147 335.56 62.56 144 .61
3600 12.099 335.74 62.74 144.92
3610 12.0562 336.11 63.11 145.59
3620 12.0056 336.39 63.39 146.10
3630 11,957 336.57 63.57 146.43
3640 11.910 336.77 63.78 146.78
3650 11.664 337.04 64.04 147.27
3660 11.512 337 .37 64 .37 147.86
3670 11.5671 337.5656 64.55 ©148.20
3680 11.538 337.84 64.84 148.71
3690 11.504 337.83 64.93 148.88
3700 11.470 338.18 65.18 149.33
3710 11.436 338.41 65.41 149.73
3720 11.402 338.58 65.58 150.04
3730 11.368 338.80 65.80 150.43
3740 11.334 338.99 65.99 160.77
3750 11.300 339.37 66.37 151.47
3760 11.266 339.44 66.44 151.59
ATT0 11.232 339.62 66.62 161.92
3780 11.199 339.91 66.91 152.44
3790 11.165 340.25 67.25 153.04
3800 11.131 340.37 67.37 163.27
3810 11.087 340.58 67.58 1563.65
3820 11.063 341.00 68.00 154.40
3830 11.029 341.19 68.19 1564.74
3840 10.995 341.67 68.67 1565.60
3850 10.961 341.65 68.65 1565.57
3860 10,927 342.18 69.18 156.53
3870 10.893 342.33 69.33 1566.80
3880 10.860 342.53 69.53 157,156
3890 10.826 342.81 69.81 157.66
3900 10.792 342.91 69.91 157.84
3910 10.758 343.17 70,179 158. 31
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3930 10.690 343,86 70.86 159.55
3940 10.656 344.07 71.07 159.92
3950 10.626 344.12 71.12 160.02
3960 10. 606 344.28 71.28 160. 31
3970 10.587 344.68 71.68 161.02
3980 10.568 344 .88 71.88 161.39
3990 10.548 345.01 72.01 161.62
4000 10.529 345.17 72.17 161.90
4010 10.510 345.30 72.30 162.13
4020 10.490 345.51 72.51 162.52
4030 10.471 345.67 72.67 162.81
4040 10.452 345.73 72.173 162.91
4050 10.432 346.02 73.02 163.43
4060 10.413 346.18 73.18 163.73
4070 10.394 346.33 73.33 164.00
4080 10.374 346.63 73.63 164.53
4090 10.355 346.62 73.62 164.52
4100 10.336 346.80 73.80 164 .85
4110 10.316 347.00 74.00 165.20
4120 10.297 347.10 74.10 165.39
4130 10.278 347.22 74.22 165. 60
4140 10.258 347.39 74.39 165.90
4150 10.239 347.62 74.62 166.31
4160 10.220 347.77 74.77 166.59
4170 10.200 347.96 74.96 166.94
4180 10.181 348.29 75.29 167.52
4190 10.162 348.52 75.52 167.94
4200 10.142 348.74 75.74 168. 34
4210 10.123 349.10 76.10 168.97
4220 10.104 349.15 76.15 169.07
4230 10.084 349.87 76.87 170.37
4240 10.065 350. 14 77.14 170.85
4250 10.001 350. 20 77.20  170.96
4260 9.964 350.50 77.50 171.50
4270 9.940 350.78 77.78 1172.00
4280 9.915 351.00 78.00 172.40
4290 9.890 350. 40 77.40 171.33
4300 9.866 351.45 78.45 173.21
4310 9.841 351.68 78.68 173.62
4320 9.816 351.95 78.95 174.10
4330 9.791 352.05 79.05 174.28
4340 9.767 352.21 79.21 174.58
4350 5.74 352.40 79.40 174.92
4360 9.717 352.61 79.61 175.29
4370 9.693 352.83 79.82 175.68
4380 9.668 353.01 80.01 176.02
4390 9.643 353.27 80. 27 176.49
4400 9.618 353.47 80.47 176. 84
4410 9.594 353. 54 80. 54 176.98
4420 9.569 353.75 80.75 177. 34
4430 9.544 353. 84 80. 84 177.51
4440 9.519 354.05 81.05 177.89
4450 9.495 35426 81.26 178.28
4460 9.470 554.53 81.53 178.75




DEFPTH F-RES TEMP-K
4470 9.445 354.71 81.71 179.07
4480 9.421 354.89 81.89 179.40
4490 9.396 355.08 82.08 179.75
4500 9.371 355.28 g82.28 180.10
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4730 8.282 359.55 86.55 187.79
4740 8.227 359.67 86.67 188.01
4750 8.105 359.86 86.86 188.35
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«,s.ru,aﬁ:;‘.c; GoTHERMAL TEST WELL #1 (CT aw *\\
DEVIATION SURVEY
SEFTEMBER 5, 1986
CoLOG, INC.
GOLDEN, O
R. BOATES R. CROWDER
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MNOTE: Entire log run inside steel
Casing., Angle values are valid.
Deviation values should NOT be
relied upon due to magnetic
influence of casing.
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PRUETT INDUSTRIES INC
8915 RUSEDALE HWY. BAKERSKIELD, CH. 93308
(805) SB8I-2768

SUR-SURFACE PRESSURE SURVEY

CO. THERMAL POWER RUN @1 FIELD OREGON , WELL #1-CTie
EFF DEPTH WELL STAT STATIC TOOL HUNG

CASING - CASING PRESS ON BOTTOM  7:iSem
LINER .- TURING PRESS OFF ROTTOM 7:zaPM
DATE waz786 ELEMENT RANGE @& - Z2111 ZERO POINT
ELEVATION . : ZONE SHUT-IN

MAX TEMP PICK-URP 4804 ON~-PROD

PERF ‘ - CAL SER NO. &£9491 MPP

TUBING . » -

UNITS ENGLISH PURPOSE STATIC PRESSURE GRADIENT

SURVEY _DATA
RUN @1 FIELD OREGON WELL #1-CTGH

CO. THERMAL POWER
TIME DEPTH R/T GRAD TIME DEPTH a GRAD
1:0Q 1212 cd. 7 @. 20 l:2@ oY Jvin] 1235.9 . 439
1:02 122 417.7 441 1:00 4Y0Q 1729.1 . 435G
1da 1292 839.5 . 438 1:0 4804 cB73.0 . 428

APPROX. FLUID LEVEL &@ FT.
BY P.E. AND E.D. PRUETT
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