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w"- PUNA GEOTHERMAL VENTURE

i A Hawaii Partnership

March 23, 1994

John C. Lewin, M.D., Director %; '@
State Department of Health << 'fs «
P.0. Box 3378 *%{, o 2
Honolulu, HI 96801 =% 9 <
{!.’\ .
% & &)
SUBJ: WELL MONITORING DATA Q;f; *
. % 4
B
Dear Dr. Lewin, A

Attached please find water analyses data for wells MW-1 and MW-2
for samples taken on March 1, 1994.

Should you or your staff have any questions, please contact me.

Since Y,
G-

Thomas G. Kizis
Environmental Manager

C. Hew (DOH)
V. Goldstein (HCPD)

.

~

<

File: MW-1/MW-2

14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 « (808)961-2786  Facsimile (808) 935-5562
Post Office Box 30, Pahoa, Hawaii 96778



CLIENT:

P.O. BOX 30

PAHOA,

PROJECT NAME:

BREWER

ENVIRONMENTAL
INDUSTRIES, INC.

*C BREWER campany

PUNA GEOTHERMAL VENTURE

HAWAII 96778

BI MONTHLY GROUND WATER

PO #10028 ITEM 1

Date/Time Sampled: 03/01/94 @ 1100
‘Date/Time Received: 03/01/94 @ 1225

LABORATORY ANALYSIS REPORT

Envircnmental Laboratories Division

ATTN: GREG DAVIDSON

JOB NUMBER: 2069

DATE: MARCH 17, 1994

Matrix: WATER
SAMPLE #: MW-1

RESULT _ REPORTING ANALYSIS METHOD
ANALYSIS mg/L  LIMIT mg/L DATE NUMBER
CALCIUM 20.4 1.0 03/10/94 200.7
MAGNESIUM 11.8 0.25 03/10/94 200.7
POTASSIUM 11.3 4.0 03/10/94 200.7
SODIUM 57.8 0.10 03/10/94 200.7
ALXALINITY 31.0 0.2 03/10/94 310.1
CHLORIDE 17.0 1.0 03/11/94 325.3
CONDUCTIVITY 551 10 003/10/94 120.1

(umhes/cm)

pH (units) 7.6 03/01/94 150.1
SILICA 116 0.2 03/10/94 370.1
SULFATE 187 10 03/08/94 375.4
TOTAL DISSOLVED 439 10 03/04/94 160.1

SOLIDS

PC. 80X 552
PAPAIKQU, Hi 96781

PHONE (808) 964-5522

FAX (808) 964-5309

e

BREWER ENVIRONMENTAL LABORATORIES

;S
E%é%;ﬂf77f:€ﬁ

Approved by:



SBREWER

ENVIRONMENTAL

INDUSTRIES, INC. LABORATORY ANALYSIS REPORT
4C BAEWER comoany Environmental Laboratories Division

CLIENT: PUNA GEOTHERMAL VENTURE ATTN: GREG DAVIDSON

P.O0. BOX 30

PAHOA, HAWAII 96778 JOB NUMBER: 2069

DATE: MARCH 17, 1994
PROJECT NAME: BI MONTHLY GROUND WATER
PO #10028 ITEM 1

Date/Time Sampled: 03/01/94 @ 1043 Matrix: WATER
Date/Time Received: 03/01/94.4 1225 . SAMPLE #: MW-2

. RESULT REPORTING ANALYSIS . METHOD
ANALYSIS mg/L LIMIT mg/L DATE NUMBER
CALCIUM 47.7 1.0 ~ 03/10/94 200.7
MAGNESIUM 22.8 0.25 03/10/¢%4 200.7
POTASSIUM 36.8 4.0 03/10/94 200.7
SODIUM 590 0.10 03/10/94 200.7
ALKALINITY 109 0.2 . 03/10/94 310.1
CHLORIDE 1060 1.0 03/11/94 325.3
CONDUCTIVITY 3750 10 003/10/%94 120.1

(umhos/cm)
pH (units) 7.9 03/01/94 150.1
SILICA 61.0 0.2 03/10/94 370.1
SULFATE 15 10 03/08/94 375.4
TOTAL DISSOLVED 2200 10 03/04/94 160.1
SQOLIDS

BREWER ENVIRONMENTAL LABORATORIES
PO 80x 552

Approved by: -//4/1//_’7 &1 7L
PAPAIKCU, Hi 96781 .

S-ONE :308) 964-5522 . e ——E T

Fx 1g08) 964-53C2 M"’-‘ - s = = somm e meme——
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" PUNA GEOTHERMAL VENTURE

A Hawaii Partnership

\>\/

1954

April 15,

John C. Lewin, M.D., Director

State Department of Health : LT
P.0. Box 3378 _ T .
Honolulu, HI $6801 ;
SUBJ: WELL MONITORING DATA _ t*gf

Dear Dr. Lewin,
Attached please find water analyses data for wells MW-2 and MW-3
1594,

for samples taken on March 29,
Should you or your staff have any questions, please contact me.

Sincerely,

s - -

Thomas G. Kizis
Environmental Manager

P

¢: K. Ahue (DLNR)
C. Hew (DOH)
V. Goldstein (HCPD)
File: MW-1/MW-2 -
[ €}
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e (808)961-2786 e Facsimile (808) 935-5562

4-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 6
1438 epone Post Office Box 30, Pahoa, Hawaii 96778
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BREWER

ENVIRONMENTAL
INDUSTRIES, INC.

8 C BREWER campeany

CLIENT: PUNA GEOTHERMAL VENTURE
P.0. BOX 30
PAHOA, HAWAII 96778

BI MONTHLY GROUND WATER
PO #10028 ITEM 1 )

PROJECT NAME:

LABORATORY ANALYSIS REPORT

Environmental Laboratories Division

ATTN: GREG DAVIDSON
JOB NUMBER: 2218-2
DATE: APRIL 22, 1994

Date/Time Sampled: 03/29/94 @ 0827

Date/Time Received: 03/29/94 @ 1000

Matrix: WATER
SAMPLE #: MW--2

RESULT  REPORTING ANALYSIS METHOD
ANALYSIS mg/L LIMIT mg/L DATE NUMBER
CALCIUM 44.7 1.0 04/04/94 200.7
MAGNESIUM 17.6 0:25 04/04/94 200.7
POTASSIUM 34.9 4.0 04/04/94 200.7
SODIUM 584 0.10 04/04/94 200.7
ALKALINITY 108 0.2 04/07/94 310.1
CONDUCTIVITY 3700 10 04/07/94 120.1
(umhos/cm)
CHLORIDE 1070 1.0 04/07/94 325.3
pH “(units) ¥.3 03/29/94 150.1
SILICA 41.8 0.2 04/05/94 370.1
SULFATE 8.8 10 04/08/94 375.4
TOTAL DISSOLVED 2120 10 03/29/94~ 160.1
SOLIDS 04/05/94

BREWER ENVIRONMENTAL LABORATORIES

PO. BOX §52
PAPAIKOU, Hi 96781
PHONE (808) 964-5522
FAX {808) 964-5309

Approved by: Z/ﬂz,zyﬂ JC/L/“’J




BREWER

ENVIRONMENTAL
INDUSTRIES, INC.

a C BREWER company

PUNA GEOTHERMAL VENTURE
P.O0. BOX 30
PAHOA, HAWAII

CLIENT:
96778
PROJECT NAME:

PO #10028 ITEM 1

Date/Time Sampled: 03/29/94 @ 0900
~Date/Time Peneived: 03/29/94 @ 1000

BI MONTHLY GROUND WATER

LABORATORY ANALYSIS REPORT

Environmental

ATTN:
JOB NUMBER

DATE:

Matrix:

APRIL 11,

Laboratories Division

GREG DAVIDSON

:  2218-1

1994

WATER

SAMPLE #: MW-3

RESULT REPORTING ANALYSIS METHOD
ANALYSIS mg/L LIMIT mg/L DATE NUMBER
CALCIUM 21.5 1.0 04/04/94 200.7
MAGNESIUM 12.5 0:25 04/04/94 200.7
POTASSIUM 10.9 4.0 04/04/94 200.7
SODIUM 57.7 0.10 04/04/94 200.7
ALKALINITY 33.0 0.2 04/07/94 310.1
CONDUCTIVITY 570 10 04/07/94 120.1
(umhos/cm)
CHLORIDE 18.5 1.0 04/07/94 325.3
PH (units) 7.7 03/29/94 150.1
SILICA 105 0.2 04/05/94 370.1
SULFATE 164 10 04/08/94 375.4
TOTAL DISSOLVED 459 10 03/29/94- 160.1
SOLIDS 04/05/94

BREWER ENVIRONMENTAL LABORATORIES
PO. BOX 552

PAPAIKOU, HI 96781

PHONE (808) 964-5522

FAX (808) 964-5309

Approved by:

5
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Table 1. KS-1A 12 hour injection test data, 18 March, 1992

Time Pumping Flowrate Wellhead Injectivity Comments
17-Mar-92  Time (hrs) (gpm) Pressure (psig) Index (gpm/psi)

07:45 0.00 0 Start Pumping
07:50 0.08 252 0 Inj. water temp = 104 F
07:55 0.17 252 0

07:57 0.20 252 0

08:00 0.25 252 0

08:05 0.33 252 0

08:10 0.42 252 0

08:15 0.50 252 0

08:20 0.58 252 0

08:25 0.67 252 0

08:30 0.75 252 0

08:35 0.83 252 0

08:40 0.92 252 0

08:45 1.00 252 0

08:50 1.08 252 0

09:00 "+ 1.25 252 0

09:10 1.42 252 0

09:20 1.58 252 0

09:30 1.75 252 0

09:40 1.92 252 0

09:50 2.08 252 0

10:00 2.25 252 0

10:08 2.38 378 0

10:15 2.50 378 0

10:20 2.58 378 0

10:30 2.75 378 0

10:40 2.92 378 2

10:45 3.00 378 2

10:50 3.08 378 7

10:55 3.17 378 14

11:00 3.25 378 15 0.87
11:10 342 378 25 0.85
11:13 3.47 430 1.03
11:15 3.50 438 75 0.89
11:20 3.58 460 75 ' 0.93
11:25 3.67 464 92 0.91
11:30 3.75 453 105 0.86
11:35 3.83 453 116 0.85
11:36 3.85 453 130 0.83
11:40 392 467 140 0.84



Takle 1,f "4 12 hoyr iniection test data, 17 Mar ‘393
Time Pumping Flowrate Wellhcad Inj
ki jectivity Co
17-Mar-92 Timg (nr3) (gpm)  Pressurs (psig) Index (gpm/psl) mRens

04:58 0.0 .
07.00 0.03 253 g : Slm.Pumpmg N
07:08 012 282 0 nj, watcr t2mp = 1047
710 0.20 252 0

07:15 023 252 o]

07:26 0.47 504 0

07:32 0.57 504 0

07:42 0.73 502 0

07:47 032 510 0

0152 0.50 805~ 0

07.57 0.98 508 0

08:50 1.02 203 0

8:05 .12 208 0

€8:10 1.20 <02 0

€3:18 1,28 50 0

£&:25 1.48 e 0

08:30 1.583 £20 o}

03:38 1.6 520 0

08:40 170 £30 0

8:45 1.7 £30 ¢

Ca:20 1.87 £ 0

08:55 1,88 530 0

09:00 2.03 0 0

€9:05 212 520 0

€5:10 2.29 23 0

(8:15 2.28 530 0

05:18 233 710 0

05:22 2.40 750 43 1.83

09:25 2.45 730 '¢5 1,76

0%:30 2.53 750 77 L1

¢9:28 2.62 718 87 1,60

09:40 2,70 750 93 1.63

(9:45 278 750 103 1.62

09:20 2.87 743 106 1.60

(9:58 2,95 748 108 1,59
10:00 3.03 740 109 1.58
10:03 312 740 112 1.57
10:10 3.20 7348 112 - 155
10:15 3.28 738 114 1,55
10:20 3.37 738 L4 158
10:25 345 735 116 1.44
10:30 3.53 738 118 1.54
10:33 358 -830 155 1,61
10:37 3,65 840 158 1.682
10:40 3.70 758 140 1.39
10:45 3.78 795 152 _ 155

T o St 7 ¢

e ]
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. vealu e




Time Pumping Flowratz Wellhead Infectivity Comments
17-Mar-92  Time () (gpm)  Prissure (psig) Index (gpm/pst)
10:50 3.37 800 154 1.55
10:55 2.9 8o 158 1.55
11:00 4,03 795 156 1.54
11:10 420 80 160 1.54
11:20 4.37 £Co 162 1.33
11:30 4.3 805 165 1.52
11:40 4.70 310 225
11:50 487 8¢0 162 1.83
12:00 5.03 810 165 1.54
1210 5.2 810 160 1.5¢
12:20 537 815 163 1.88
12:30 5.93 319 162 1.55
12:40 5,76 810 163 1.55
12:20 557 818 163 155
12:00 €.02 gcs 163 1.24
1310 €20 508 157 155
12:20 .17 803 187 153
1240 .70 3C0 157 1.8
128 6.37 8 145 1.8
&0 7.03 8¢S 185 1,56
14:10 7.2 §0s 143 1.57
42 1.37 8C0 1£0 1,57
4130 7.82 8C0O 151 48
11:40 4,70 803 132 1.57
14:83 7.52 g0 132 1.57 St spinner survey
15:00 8.02 8cs 150 1.5
15:10 8.20 8C0 147 1.8
15:20 8.37 200 148 1.57
15:20 8.53 8C0 148 1.87
14:40 8.70 800 147 1.48
1530 8,37 755 143 188
16:€0 $.03 805 145 1,89
16:10 9,20 819 150 39
16:20 9.37 840 148 183
16:30 $.53 805 150 15§
16:40 3.70 205 150 158
16:20 987 = 812 148 160
17:00 10.03 820 136 1,59
17:10 10.20 795 158 133
17:20 10.37 820 158 1.8
1730 10,53 $20 138 1.58
17:40 10.70 820 i;g igg -
17:50 10.87 815 . : o
IZ:OO 11.03 820 156 159 Sun P/T survey
18:10 1120 825 156
18:20 11.37 820 152
18:30 11.53 820 154
18:40 11.70 828 153
o 18:50 11.87 20 133
LR 19:00 12,03 820 15
' . 16:01 12.08 (]
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The results of the spinncs - temperatirs swvey are presented in table 2. The survey
showed no flow was lest between the surf2cz and the botiem of the cemented casing,
and tharefere thers were no leaks in the casing.

_— . 1] 3
Tabls 2. Spinney - tammomnyes survey while infecting

Cseth Tamperatura  Spinner
{feg (F) % of flow
1060 &7 100
2000 87 160
24 8¢ 120
..-,o &g 109

. 23¢¢ g9 109
3200 8s 160
372¢ 79 183

Taa rasnlte af tha pressura « temperatirs susvey cencucted whils injacting ase given ln

table 3 and the pressics fail-off data is given ln table &,

Tanle 3. Brevsura - tar~arature survey whils injecting

Legth Temgeratura  Frassure
(teal) (F) (pslg)
2000 53 1003
2400 63 1178
25800 88 1260
3000 | 68 1487
4000 §9 1849
£000 70 2258




Table 4. Pressurs fall-off after iniecton

Time Fressure Temperaturs
(minutes) (psig) (F)
0 2281 70
10 1952 74
20 1858 20
30 1244 &8s
§0 - 1318 135
120 1368 157
130 133
240 214
500 231
a3 48

. 420

449 1783 2390

The pressure fall-cif and emperatvre change at 3,000 feeris alse plenied in fgure
Tke totzl pressure fall-cff zr 5,000 foe: racorded 7 kours alier shut-la was 2
{njecticn flowrate pricr o shute{n was 220 gpm, thcrc.cwt approximai in
index was; 820 gpra/ 475 psl = 1.7 gpm/psl,

The injactivity index caleulated for the poron of the test during which the wellhead
pressurs exceedsd zero is shown on tatle 1. Inspection of the tabls shows ths

injectlvity index was roughly constant during the test.

A Horner plot of the pressure fall-off data is shown in figurs & Slmple quantitative
analysis of the data is not appropriate in this case due to the complications produced by
large temperature changes (see Figure 5), and probable boiling or condensatlon
transients in the reservoir,

f s . P R L L e -
s T e . e
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The pressure and temperature survey conducted on March 19, 1692, apzrosimarcly 38
hours aiter the injection test is prescaiad In table 8,

Table 5. Static pressirs . remmernni= wrvev 19 March, 1692, 1 dav aftar iniection tast
Dezth Tsmperatura Prassure
(fa3l) (F) (p3lg) '
1000 - 23 138
20¢C¢ 81 L]
24¢ 74 744
22490 §¢g
2335 2z g4
2300 135
202096 213 1922
45C90 231 1559
5360 a20 1775

y

The temperaturs dana is slowad on figure 7 aleng with e stadde survey of 24 March,

1991 when the well wes i temperature squilibriun. Tae Murch 19 survey shows the
well is 5iill warming afer the Injection woss, Eowever, it dlsglays the sams generul

o~ )
ating ik ratire profile was retirning to the
.

shape a3 the equilierium survey indicating the temperans
original equilitrium ccnditon,

The measursd pressure 2t 5,000 feet cn March 19 was 1779 psig. This is similar to the

pressure of 1786 measwsed 7 hiours afisr shut-in (sce table 4). The Injectivity index

given by this pressuzs is; 820 gpm /(2261 - 1779) psi = 1.7 gpmypsl,

12
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-2 ENVIRONMENTAL SERVICES

.. sxué-'sezm ggg;ﬁ:&.ﬁ&%ﬁ:ﬁ I:ﬁgg:sss&sszz FAX: 964-5309 TABLE 5 JOB NO. 2711
"pATE__DEC. 04, 1990
LABORATORY ANALYSIS REPORT (1) " PAGE 1 o 2
o PUNA GEOTHERMAL VENTURE ATTN:
DORESS: __P-0. BOX 1337 PHONE:
HILO, HAWAII 96721
AMPLES OF: WATER :
AMPLED BY: CLIENT SAMPLING DATE: 11/20/90 Time 1415
ECEIPT DATE: 11/21/90 TIME: 1150
DATE SAMPLE ANALYZED 11/28/90 ;
TIME SAMPLE ANALYZED !
SAMPLE TYPE !
KS3-] 5
SAMPLE DESCRIPTION e ;
41 '
- _, UNITS |
METALS: !
ARESENIC ma/L <0.002
BARIUM mg/L <0.1
CADMIUM mg /L 0.01
CHROMIUM ma /L 0.05
LEAD ma /L 0.06 i
MERCURY mg/L 0.0011
SELENIUM ma/L <0.002
SILVER ma/L <0.01 -
CALCIUM ma /L 10.8
MAGNESIUM mg/L 3.6 |
NICKZL mg/L 0.06
POTASSIUM mg/L 3.3
SODIUM mg/L 33.4
VANADIUM mg/L 0.7
LITHIUM mg/L 0.01
BORON mg/L 2.8
SILICA ma/L 41.8
30RATORY REMARKS:  Samples analyzed according to “Methods for Chemical Analysis of Water and Wastes”, U.S.

ironmental Protection Agenicy, March, 1979 and/or “Microbiological Methods for Monitoring the Environment”,

. Environmental Protection Agency, August, 1978.

=) P /Z;‘%;/
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PUNA GEOTHERMAL VENTURE
WELL KS-3 INJECTION TEST AND MECHANICAL INTEGRITY TESTS
October 1992

Sumnmary

Mechanical integrity tests and a 13-hour injection test were
performed on Injection Well KS-3 following a workover to install a
cemented 7-in. tieback casing string. The workover was done
because of a leak in the 9%-in. casing at 2,500 ft. Following
installation of the tieback casing, it was pressure tested to 2,000
psi.

on October 7, a 13-hour injection test was performed and shut-
in temperature surveys were run at times of 12 and 45 hours after
stopping injection. Results indicate that the well has an
injection capacity of 189 gpm at 150 psig wellhead pressure, and
there is no leakage of injected water behind casing. The testing
and logging results demonstrate that the well has good mechanical
integrity and is suitable for injection service.

Workover and Casing Pressure Test

Beginning August 30, 1992, PGV conducted rig operations on KS-
3 to inspect and pressure test the 9%-in. casing and install a
hangdown liner. A casing inspection caliper log indicated severe
localized corrosion damage in the 9%-in. casing at a depth of 2,500
ft. This resulted from external corrosion by acidic geothermal
fluid in a fracture zone at that depth. Pressure testing confirmed
a small leak in the corroded casing. The leak was squeeze cemented
with an acid-resistant latex polymer modified cement and was
successfully pressure tested to 600 psig surface pressure with
water in the hole. A 7-inch hangdown liner was then installed and
the annulus was displaced with compressed air to a pressure of
1,450 psig. The air pressure slowly declined to 860 psig,
indicating a small leak remained at 2,500 ft. It was concluded
that it would not be practical to achieve a gas-tight repair of the
leak by squeeze cementing, and for that reason, the 7-inch hangdown
liner was pulled out of the well pending planning and procurement
of the necessary equipment for a permanent repair. Operations on
KS-3 were temporarily suspended on September 8, and the rig was
moved to begin drilling KS-4.

The drilling rig was moved back to KS-3 on September 25, 1992,
and a workover was done to squeeze cement the casing leak at 2,500
ft again and install tieback casing. The tieback string is 7-in.
29 1lb/ft L-80 casing cemented from 3,724 ft KB to surface. A
diagram of the well with tieback casing is shown in Figure 1.
Copies of the daily drilling reports covering installation and
testing of the tieback casing are included in the Appendix. As
described in the reports, the tieback casing was pressure tested to
2,000 psi for 15 minutes on October 1, 1992. The test was approved

1
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by a DLNR representative.

Injection Test

On October 7, 1992, an injection test was performed on KS-3.
It was planned as a nominal 12-hour test, but was extended to 13
hours because of delays in beginning the temperature/pressure
logging near the end of the test. The longer test is actually
preferable, but was not planned because of concern that the pump
trucks would exceed allowable noise limits which are more stringent
between 7:00 pm and 7:00 am. The test data, listed in Table 1,
show a stable injection rate of 189 gpm at 150 psig wellhead
pressure for the final five hours of the test. The increasing
injectivity during the first six hours of the test Iis
characteristic of this well's behavior when injection resumes after
an extended shut-in period.

Figure 2 is a graph of pressure at a depth of 3,700 ft as a
function of elapsed time from stopping injection. It begins 12
minutes before shut-in and records the pressure falloff for eight
hours after shut-in. The data were logged by Flo-Log with an
electric line pressure and temperature logging tool. A listing of
the data is given in Table 2.

The pressure falloff is essentially complete at 1,365 psia
three hours after shut-in. After that, there are some
perturbations which are attributable to thermal effects. The final
injection pressure was 1,741 psia. The injectivity index (II) is
calculated as:

II Injection rate/(injection pressure - static pressure)

189 gpm/ (1,741 psia - 1,365 psia) = 0.50 gpm/psi

The temperature at 3,700 ft was also recorded during the final
12 minutes of injection and for eight hours after. As shown in the
data listing, the water temperature during the final 12 minutes of
injection was 95°F.

Shut-in Temperature Logs

Shut-in temperature logs were run in KS-3 at elapsed times of
12 and 45 hours after stopping injection. Both logs are plotted in
Figure 3 and superimposed on a plot of the March 24, 1991 static
profile. Both shut-in logs were run by Flo-Log using "memory
tools" run with the electric line logging unit. Data listings are
included in the Appendix. The bottoms of the logged intervals are
at 3,910 ft and 3,920 ft, respectively, in the two logs because the
logging tool stopped on an obstruction which is probably debris
left in the 1liner during the workover. In spite of the
obstruction, the logged intervals extend below the first "confining
layer" above the casing shoe (approximately 3,600 - 3,800 ft), and

2



therefore, are adequate to test mechanical integrity.

It was originally intended that the logs be run at times of
eight hours and 36 hours after shut-in. However, problems with the
logging equipment caused delays, and the logs were actually run at
12 hours and 45 hours after shut-in. This did not adversely affect
the results, however, because the logs adequately show the
temperature recovery. The temperature profiles in Figure 3
indicate a normal recovery. The important feature is the rapid
heat-up below a depth of 3,000 ft, which indicates clearly that
injected water is not invading the permeable intervals above 3,900
ft.

Another feature of the temperature profiles in Figure 3 which
has prompted discussion of some previous mechanical integrity tests
is that there is no significant temperature contrast among the logs
above 1,500 ft, in the groundwater interval. This is because the
injection water temperature was close to that of the groundwater,
and for that reason, the shut-in temperature logs would not be
useful to reveal a direct leak into the groundwater aquifer.
However, in the case at hand, a direct leak is ruled out by the
casing pressure test, and the only remaining leak path to the
groundwater aquifer is upward behind casing from a depth at or near
the shoe of the 9%-in. casing. The shut-in temperature logs on
October 8 and 9, 1992, rule out that possibility.
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CELLAR

36" HOLE
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CEMENTED 25'-2208*
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AND'TIE BACK AT 1872’

2208°

7 204 L-80 NEW VAM 81 JNTS ON TOP OF

7 204 L—-80 BT&C 33 JNTS
SET AT 3724°, CEMENTED TO SURFACE

9-5/8" 47§ C-90 NEW VAM

12-1/4" HOLE

CEMENTED 25'-3807

AARRRRRRORRTRRRO

..

8-5/8" 474 X 7° 29§ L-80
LINER HANG%R 4
SET AT 3767

8-5/8" CASING SHOE

- 3897*

7 28§ L-80 BT&C SLOTTED UNER

8-1/2" HOLE

TOP OF FISH 8895 MD~————u
6823' VD

FISH LEFT IN HOLE
511" OF 6—1/2 DRILL COLLARS,
MONEL COLLAR, 8-1/2" BIT

HUNG UNCEMENTED 3767°-8835

PUNA GEOTHERMAL VENTURE

KS—3 COMPLETION
AS OF 10/3/92

DATE 10/10/92 REV. 2

BY W. TEPLOW GURE NO. 1

FILE: POV\KSICOMPLOWO

Ik
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FLO~LOG, INC.
PRESSURE YEMPERATURE 1L0G

(I AAAL AL ERNR RN NYERNZERR S R R]

COMPANY PUNA CEOTHERMAL VENTURE
WELL K3 - 3

FIELD KAPQOHO STATE

COURTY HAWAII

DATE 10~-9-92

PERMANRENT DATA
LOG HMEASURERED FROM

GROUND LEVEL
25’ ABOVE GROURD LEVEL

TOTAL DEPTH 7406°

TYPE OF FLUID IN HOLS WATRR
OBSERVED DEYTH (PICKUP) : 3920°
BOTTOHM LOGGED INTERVAL 3920’

FLUID LEVEL 300’

WELL STATUS STATIC
BOTTOM TEMPERATURE " 355 DEGRERS
LOCCIRG UNIT FLH1

TOOLS USKD PRESSURE TEMPERATURB #4002
TOOL DIAMETER 3°

LTRE SYZE 5/16"

LINE LERGTH 14,000

CARL FISHER
DICK BKBERG

WITNESSED BY
LOG RECORDED BY

% M o W ge W@ e 6 se N g ® 4 B W M W m 4 W e

ARAAARAAN R AR NRSANRNRBOINARRRNLERNRI GRS R RARRAANNAASGNAARNANA AN R
NER R R AP PRGSO OANNAANANOOINANNAPANRRRER AL AN R AR AN AN AN ANWNRNARNNANPRERD

CARTNG RECORD

8IZB WETGHT FTROM TO
13 3/8" G1# Q' 2209°
9 578" aTs Q- 1972°
9 5/87 474 1972 - 3897°
7" 294 17é7° 683y
K 298 . 3724°

5" TO BR TNSTALLED LATER

BAAANVA LA TARANARAAAAAT A ARANRNTBERENNRANEARRAN AN P C AR ANAANE NNV AW
AT AR R B AR R R R RN RN BN R P AN AR AN T AT O COOIONOANANNONANOANNANAARANRANGARES

REMARKS  STATIC SURVBY 4S HOURS AFTER SHUT IN AT
2000 HRS. 10/07/92

REGAN PDOWNLOG AT le4e HRY, 108/069/92

COMPLATHD UP LOG AT 1832 HRS. 1¢/09/92




DEPTH PRESS PRESS TEMP
FT PSIA GRAD DEG/F
100.00 12.57 74.50
150.00 12.61 @.0008 74.50
200.00 12.63 ©.0004 74.30
250.00 12.68 ©.0010 74.10
300.00 22.24 ©0.1912 76.50
350.00 38.07 @.3166 77.80
400.00 58.45 0.4076 77.00
450.00 79.58 ©.4226 76.80
500.00 100.97 0.4278 79.20
550.09 122.41 0.4288 81.89
600.00 144.10 ©.4338 83.50
650.00 166.89 @.4558 84.00
700.00 189.78 ©.4578 84.40
750.00 211.68 @.4380 84.40
800.00 235.20 2.4704 83.20
850.00 257.30 @.4420 82.10
900.00 279.04 @.4348 81.80
950.00 301.98 ©.4588 81.80
1000.00 323.09 @.4222 81.20
1050.00 345.64 @.4510 81.70
1100.00 367.73 ©.4418 83.00
1150.00 389.39 9.4332 83.80
1200.00 411.08 0.4338 84.40
1250.00 433.70 @.4524 85.60
1300.00 456.19 0.4498 86.60
1350.00 478.717 @.4516 86.60
1400.00 500.15 0.4276 86.40
1450.00 522.96 @.4562 86.80
1500.00 543.13 @.4034 86.60
1550.00 565.99 ©.4572 87.30
1600.00 587.27 0.4256 88.40
1650.00 609.77 @.4500 89.90
1700.00 631.67 0.4380 91.30
1750.00 653.19 0.4304 92.90
1800.00 675.08 0.4378 94.20
1850.00 697.92 0.4568 95.00
1900.00 718.55 0.4126 95.80
1950.00 739.47 0.4184 96.70
2000.00 759.12 @.3930 98.40
2050.00 770.38 @.2252 103.80
2100.00 792.13 ©.4350 109.60

TEMP
GRAD

0.0000
-0.0040
-0.0040

@.0480

0.0260
-0.0160
-0.0040

@.0480

@.0520

0.0340

@.0100

@.0080

0.0000
-0.0240
-2.0220
-0.0060

©.0000
-0.0120

0.0100

©.0260

0.0160

0.0120

©.0240

©0.0200

0.0000
-0.0040

@.0080
-0.0040

©.0140

©.0220

9.0300

0.0280

©.0320

0.0260

0.0169

@.0160

©.0180

@.0340

0.1080

@.1160
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2150.00 813.21 9.4216 115.90
2200.00 834.53 ©0.4264 125.40
2250.00 855.92 0.4278 129.10
2300.00 876.94 9.4204 130.50
2350.00 898.50 0.4312 131.20
2400.00 919.38 @2.4176 133.00
2450.00 940.61 @.4246 138.79
2500.00 961.83 0.4244 137.90
2550.00 982.76 @.4186 139.50
2600.00 1004.18 0.4284 146.50
2650.00 1025.04 ©.4172 150.50
2700.00 1046.37 0.4266 156.20
2750.00 1067.46 0.4218 182.30
2800.00 1088.35 0.4178 233.10
2850.00 1108.26 ©.3982 276.20
2900.00 1128.57 0.4062 298.30
2950.00 1148.52 0.3990 308.00
3000.00 1168.16 @.3928 304.990
3050.00 1188.18 @.4004 306.10
3100.00 1208.02 @.3968 302.20
3150.00 1227.65 @.3926 293.5@
3200.00 1247.67 @.4004 300.409
3250.00 1267.58 @.3982 314.590
3300.00 1287.65 0.4014 327.20
3350.00 1307.44 ©.3958 317.6@
3400.00 1330.22 @.4556 312.90
3450.00 1346.11 ©.3178 319.10
3500.00 1365.52 @.3882 335.80
3550.00 1384.99 0.3894 321.89
3600.00 1404.43 0.3888 320.60
3650.00 1424.06 @.3926 324.20
3700.00 1444.05 @.3998 334.10
3750.00 1462.42 0.3674 353.90
3800.00 1482.01 ©.3918 354.30
3850.00 1501.40 ©.3878 355.60
3900.00 1520.08 @.3736 355.20
3920.00 1527.96 0.3940 352.69
LOG UP
DEPTH PRESS PRESS TEMP
FT PSIA GRAD DEG/F
3900.00 1520.08 354.79
3800.00 1481.55 @.3853 354.90
3700.00 1444.25 ©.3730 349.80
3600.00 1404.10 0.4015 324.70
3500.00 1365.51 9.3859 334.60
3400.00 1326.14 0.3937 315.10
3300.00 1286.67 @.3947 326.10
3200.00 1246.95 @0.3972 305.90
3100.00 1207.25 @.3970 297.10
3000.00 1168.07 9.3918 305.30
2900.00 1127.81 @.4026 303.20
2800.00 1083.690 0.4421 258.60

é

0.1260
2.1900
0.0740
0.0280
0.0140
0.0360
0.1140
-0.0160
0.0320
0.1400
0.0800
0.1140
0.5220
1.0160
0.8620
0.4420
0.1940
-0.0620
0.0240
-0.0780
-0.1740
@.1380
@.2820
@.2540
-0.1920
-0.0940
0.1240
0.3340
-0.2800
-0.0240
0.0720
@.1980
0.3960
2.0080
0.0260
-0.0080
-0.1300

TEMP
GRAD

-0.0020
©.0510
0.2510

-0.0990
0.1950

-9.1100
0.2020
0.0880

-0.0820
0.0210
@.4460



2700.00
2600.00
2500.00
2400.00
2300.00
2200.00
2100.00
2000.00
1900.00
1800.00
1700.00
1600.00
1500.00
1400.00
1300.09
1200.00
1100.00
1000.00
900.00
800.00
700.00
600.00
500.00
400.00
300.00
200.00
100.00
50.00

‘\

'l
1045.86
1003.50

960.44
918.47
876.14
834.12
791.60
748.69
705.65
662.93
619.74
576.98
533.82
490.06
444.76
403.84
358.84
317.96
274.98
231.09
188.15
144.77

99.89

57.85

18.44

13.17

13.14

13.13

0.3774
@.4236
@.4306
0.4197
9.4233
0.4202
@.4252
0.4291
@.4304
0.4272
@.4319
©.4276
0.4316
©.4376
@.4530
0.4092
0.4500
0.4088
©.4298
©.4389
0.4294
©.4338
0.4488
0.4204
0.3941
0.0527
9.0003
0.0002

174.30
149.60
139.10
135.590
131.40
127.70
115.60
101.00
95.30
92.30
89.20
87.10
86.90
86.90
86.00
83.60
81.90
81.80
83.10
84.30
84.10
81.10
77.50
76.80
76.70
76.40
76.40
76.70

&

@.8430
@.2470
0.1050
0.0360
0.0410
©.0370
@.1210
0.1460
0.0570
0.0300
©.0310
0.0210
0.0020
@.0000
0.0090
0.0240
0.0170
0.0010
-0.0130
-0.0120
0.0020
0.0300
0.0360
@.0070
0.0010
0.0030
©.0000
-0.0060
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' ANALYTICAL LA JRATORIES -,
" T b

- - .of Brewer Chemical Corporation
‘ ./"/:AP;"‘:OU. HAWAI 96781 PHONE: 964-5522 JOB NO. 2711
.- : DATE DEC. 04, 18290
JRATORY ANALYS!S REPORT (2) PAGE 2 OF 2
; PUNA GEOTHERMAL VENTURE L ATTN:
'.D'DRESS: P.O. BOX 1337 _ PHONE:
HILO, HAWAII 96721
SAMPLES OF: WATER ' '
SAMPLED BY: CLIENT SAMPLING DATE: __ 11/20/90 TIME: 1415
RECEIPT DATE: ___11/21/90 ' TIME: 1150
DATE SAMPLE ANALYZED 1/28-12/03/90
TIME SAMPLE ANALYZED
SAMPLE TYPE
SAMPLE DESCRIPTION WELL . DETECTIC:
WATER LIMITS
~ 8
) UNITS
ENDRIN | mg/L ND 0.0002
LINDANE mg/L ND 0.0002
METHOXYCHLOR mg/L ND 0.001¢
TOXAPHENE mg/L ND 0.003
2,4-D ' mg/L ND 0.005
2,4, 5-TP (Silvex)] mg/L ND 0.001
NITRATE mg/L 1.39
FLUORIDE ' ma/L 0.41
CELORIDE mg/L ' 7
TOTAL DISSOLVED | mg/L 388
SOLIDS
3

ABORATORY REMARKS: Samples analyzed according to "Test Methods for the Evaluation of Solid Waste Physical/Chamic

Aethods”, SW-846, U.S. EPA Office of Solid Waste, Washinatoh, DC 20460.

. P .
ND = NOT DETECTED %M_‘




Pressure at 3,700 ft KB (psia)

1800.00 T
1700.00 ~+
1600.00 +
1500.00 +
1400.00 +

1300.00 +

1200.00

Figure 2
KS-3 Injection Pressure and Pressure Falloff
October 7-8, 1992

-1

1 2 3 4 5 6
Elapsed Hours from shut in on 10/7/92
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PUNA GEOTHERMAL VENTURE

KS—3 STATIC TEMPERATURE SURVEYS

- 20 in swmxx KS—3, STATIC TEMPERATURE,| 3/24/91, 6Q DAYS AFTER] INJECTION
_ osoee HS—-3, STATIC TEMPERATURE,} 10/8/92, 12 HRS. AFTER|INJECTION
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.
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_| | Fish 6895'-7406'
44 TD 7406' MD
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0 100 200 300 400 500 600 700
TEMPERATURE (deg.F)
FIGURE 3



Time

6:45

6:50

7:00

7:30

8:00

8:30

9:00

9:30
10:00
10:10
10:11
10:30
11:00
11:30
12:00
12:30
13:00
13:30
14:00
14:30
15:00
15:30
16:00
16:30
17:00
17:30
18:00
18:30
19:00
19:30
20:00

WHP
(psig)

0

0
175
150
140
150
148
145
140
140
150
150
152
157
155
150
152
162
147
155
151
162
148
162
150
148
148
183
147
150
150

Table 1

KS-3 INJECTION TEST

10/7/92

Injection Rate

(bbl/min)

0.00
0.00
3.00
2.50
2.50
3.00
3.50
3.50
3.25
3.25

3.50
4.00
4.00
4.00
4.00
4.00
4.50
5.00
5.00
4.50
4.50
4.50
4.75
4.50
4.50
4.50
4.50
4.50
4.50
4.50

(gpm)

0.0

0.0
126.0
105.0
105.0
126.0
147.0
147.0
136.5
136.5

147.0
168.0
168.0
168.0
168.0
168.0
189.0
210.0
210.0
189.0
189.0
189.0
199.5
189.0
189.0
189.0
189.0
189.0
189.0
189.0

Note

Rig up to inject

Start injection with one Halliburton pump

Inject with two Halliburton pumps

Start rigging up Flo-Log

Flo-Log in hole with tools
Shut off Injection
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Table 2

KS-3 Injection Test
Pressure and Temperature at 3700ft
vs. Elapsed Time from Stopping Injection

10/7 - 8/92
Elapsed Time Press Temp Time:
______ Shrs)______PSA_______F_________
-0.199 174210 95.60 19:47:33
-0.199 1741.42 95.64 19:47:35
-0.192 1743.65 95.76 19:48:01
-0.158 1741.96 95.90 19:50:01
-0.125 1743.80 95.98 19:52:01
-0.092 1744.05 96.02 19:54.01
-0.075 1742.77 95.98 19:55:01
-0.071 1743.84 95.96 19:55:15
-0.067 1742.15 95.93 19:55:31
-0.063 1743.87 95.90 19:55:45
-0.058 1742.04 95.86 19:56:01
-0.054 1743.35 95.83 19:56:15
-0.050 1743.97 95.75 19:56:31
-0.046 1741.27 95.70 19:56:45
-0.042 1743.47 95.65 19:57:01
-0.038 1743.79 95.57 19:57:15
-0.033 1742.13 95.46 19:57:31
-0.029 1743.13 95.40 19:57:45
-0.025 1741.19 95.36 19:58:01
-0.021 1743.38 95.28 19:58:15
-0.017 1743.56 95.17 19:58:31
-0.013 1741.04 95.08 = 19:58:45
-0.008 1742.74 94.98 19:59:01
-0.004 1735.74 94.88 19:59:15
| 0.000 1740.69 94.79 19:59:31|
0.004 1706.61 94.61 19:59:45
0.008 1678.00 94.50 20:00:01
0.012 1666.15 94.49 20:00:15
0.017 1655.57 94.53 20:00:31
0.021 1648.08 94.56 20:00:45
0.025 1640.85 94.63 20:01:01
0.029 1635.12 94.73 20:01:15
0.033 1629.44 94.87 20:01:31
0.037 1624.86 95.24 20:01:45
0.042 1620.21 95.56 20:02:01
0.046 1616.73 95.80 20:02:15
0.050 1612.79 96.03 20:02:31
0.054 1609.34 96.17 20:02:45
0.058 1605.84 96.37 20:03:01
0.062 1603.27 96.62 20:03:15
0.064 1602.07 96.75 20:03:21
0.071 1597.68 97.24 20:03:47
0.075 1595.89 97.50 20:04:01



0.079
0.083
0.087
0.092
0.096
0.100
0.104
0.108
0.112
0.117
0.121
0.125
0.129
0.133
0.137
0.142
0.146
0.150
0.154
0.158
0.162
0.167
0.171
0.175
0.179
0.183
0.187
0.192
0.196
0.200
0.204
0.208
0.212
0.217
0.221
0.225
0.229
0.233
0.237
0.242
0.246
0.250
0.254
0.258
0.262
0.267
0.271
0.275
0.279
0.283
0.287

1594.18
1592.93
1591.49
1590.18
1588.92
1687.46
1586.77
1585.58
1584.50
1583.35
1682.34
1581.63
1580.33
1578.51
1576.93
1575.04
1573.55
1571.80
1570.36
1568.57
1567.17
1565.70
1564.26
1562.63
1561.19
1559.71
1558.45
1556.99
1555.70
1554.30
1553.08
1551.77
1550.52
1649.22
1548.12
1546.68
1545.57
1544 .34
1543.14
1541.86
1540.85
1539.64
1538.68
1537.41
1536.35
1535.22
1534.25
1533.10
1832.17
1531.02
1530.14

97.51

97.74

98.11

98.56

98.23

98.68

99.02

99.24

99.46

99.76

99.92
100.11
100.15
100.24
100.39
100.60
100.58
100.79
100.93
101.04
101.19
101.35
101.54
101.68
101.82
101.99
102.10
102.25
102.39
102.65
102.71
102.88
103.11
103.27
103.43
103.60
103.73
103.94
104.10
104.36
104.49
104.63
104.74
104.92
105.09
105.23
105.42
105.57
105.75
105.93
106.10

20:04:15
20:04:31
20:04:45
20:05:01
20:05:15
20:05:31
20:05:45
20:06:01
20:06:15
20:06:31
20:06:45
20:07:01
20:07:15
20:07:31
20:07:45
20:08:01
20:08:15
20:08:31
20:08:45
20:09:01
20:09:15
20:09:31
20:09:45
20:10:01
20:10:15
20:10:31
20:10:45
20:11:01
20:11:15
20:11:31
20:11:45
20:12:01
20:12:15
20:12:31
20:12:45
20:13:01
20:13:15
20:13:31
20:13:45
20:14:01
20:14:15
20:14:31
20:14:45
20:15:01
20:15:15
20:15:31
20:15:45
20:16:01
20:16:15
20:16:31
20:16:45



0.292
0.296
0.300
0.304
0.308
0.312
0.317
0.321
0.325
0.329
0.333
0.337
0.342
0.346
0.350
0.354
0.358
0.362
0.367
0.371
0.375
0.379
0.383
0.387
0.392
0.396
0.400
0.404
0.408
0.412
0.417
0.421
0.425
0.429
0.433
0.437
0.446
0.450
0.454
0.458
0.462
0.467
0.471
0.475
0.479
0.483
0.487
0.492
0.496
0.500
0.504

1629.05
1528.08
1526.97
1526.16
1525.08
1524.10
1523.056
1522.25
1521.15
1520.30
1519.11
1518.26
1517.26
1516.36
1515.46
1514.54
1513.90
1513.06
1512.31
1511.46
1610.52
1509.75
1508.88
1508.07
1507.19
1506.56
1505.76
1504.95
1503.97
1503.26
1502.28
1501.71
1500.97
1500.30
1499.51
1498.74
1497.27
1496.43
1495.77
1494.99
1494.34
1493.43
1492.80
1491.97
1493.65
1492.28
1494.53
1490.76
1489.95
1489.02
1488.44

10

106.25
106.35
106.63
106.81
107.03
107.21
107.33
107.52
107.68
107.87
107.98
108.33
108.44
108.54
108.67
108.81
109.00
109.13
109.44
109.55
109.69
108.79
110.01
110.09
110.35
110.44
110.57
110.83
110.92
111.10
111.39
111.36
111.61
111.68
111.81
111.95
112.29
112.49
112.49
112.72
112.87
113.06
113.31
113.52
113.58
113.67
113.94
114.07
114.20
114.42
114.55

Qo

20:17:01
20:17:18
20:17:31
20:17:45
20:18:01
20:18:15
20:18:31
20:18:45
20:19:01
20:19:15
20:19:31
20:19:45
20:20:01
20:20:15
20:20:31
20:20:45
20:21:01
20:21:15
20:21:31
20:21:45
20:22:01
20:22:15
20:22:31
20:22:45
20:23:01
20:23:15
20:23:31
20:23:45
20:24:01
20:24:15
20:24:31
20:24:45
20:25:01
20:25:15
20:25:31
20:25:45
20:26:15
20:26:31
20:26:45
20:27:01
20:27:15
20:27:31
20:27:45
20:28:01
20:28:15
20:28:31
20:28:45
20:29:01
20:29:15
20:29:31
20:29:45



0.508
0.512
0.517
0.521
0.525
0.541
0.558
0.575
0.591
0.608
0.625
0.641
0.658
0.675
0.691
0.708
0.725
0.741
0.758
0.775
0.791
0.808
0.825
0.841
0.858
0.875
0.891
0.908
0.925
0.942
0.958
0.975
0.992
1.008
1.025
1.042
1.058
1.075
1.092
1.108
1.125
1.142
1.158
1.175
1.192
1.208
1.225
1.242
1.258
1.275
1.292

1487.71
1486.94
1486.36
1485.52
1485.56
1484.63
1469.99
1469.00
1468.01
1467.02
1466.03
1465.04
1464.28
1463.42
1462.14
1459.83
1457.91
1456.30
1454.17
1452.31
1450.02
1448.46
1446.07
144429
1442.53
1441.04
1439.37
1437.80
1436.42
1435.14
1434.56
1432.95
1430.30
1428.88
1427.56
1426.38
1425.18
1423.70
1422.50
1421.21
1420.02
1418.93
1417.84
1416.68
1415.76
1414.64
1413.66
1412.59
1411.72
1410.57
1409.51

11

114.68
114.75
115.08
115.17
115.18
115.19
115.28
116.21
117.47
118.57
119.73
119.99
120.41
120.62
121.32
121.89
122.45
122.91
123.61
124.02
124.57
125.20
1256.53
126.14
126.56
127.25
127.59
128.06
128.53
128.87
129.29
129.76
130.22
130.75
131.19
131.77
132.11
132.64
133.07
133.64
134.24
134.53
134.91
135.45
135.79
135.43
136.00
136.44
136.62
136.99
137.47

20:30:01
20:30:15
20:30:31
20:30:45
20:31:00
20:32:00
20:33:00
20:34:00
20:35:00
20:36:00
20:37:00
20:38:00
20:39:00
20:40:00
20:41:00
20:42:00
20:43:00
20:44:00
20:45:00
20:46:00
20:47:00
20:48:00
20:49:00
20:50:00
20:51:00
20:52:00
20:53:00
20:54:01
20:55:00
20:56:01
20:57.01
20:58:01
20:59:01
21:00:01
21:01:01
21:02:01
21:03:01
21:04:01
21:05:01
21:06:01
21:07:01
21:08:01
21:09:01
21:10:01
21:11:01
21:12:01
21:13:01
21:14:01
21:15:01
21:16:01
21:17:01



1.308
1.325
1.342
1.358
1.375
1.392
1.408
1.425
1.442
1.458
1.475
1.492
1.508
1.525
1.542
1.558
1.575
1.599
1.624
1.626
1.641
1.658
1.675
1.691
1.708
1.725
1.741
1.758
1.775
1.791
1.808
1.825
1.841
1.858
1.875
1.891
1.908
1.925
1.941
1.958
1.975
1.991
2.008
2.091
2175
2.258
2.342
2.425
2.508
2.592
2675

1408.36
1407.37
1406.39
1405.40
1404.60
1403.80
1402.86
1402.26
1401.47
1400.65
1399.88
1399.02
1398.14
1397.34
1396.53
1395.89
1395.12
1393.97
1392.89
1391.81
1390.73
1389.92
1388.73
1389.65
1389.57
1388.77
1388.27
1387.66
1387.03
1386.38
1386.50
1385.38
1384.88
1384.36
1384.05
1383.64
1383.11
1382.67
1382.17
1381.79
1381.24
1380.82
1380.49
1378.37
1376.09
1376.12
1372.94
1371.78
1370.52
1367.49
1368.74

12

137.93
138.29
138.38
138.77
139.11
139.43
139.94
140.25
140.53
141.04
141.41
141.78
142.13
142.58
142.90
143.39
143.49
144.06
144.69
145.31
145.94
146.06
146.18
146.56
146.72
146.98
147.19
147.51
147.85
148.14
148.45
148.77
149.05
149.44
149.83
150.07
150.31
150.74
151.05
161.27
151.44
151.70
152.05
153.73
156.12
156.10
159.92
161.64
163.09
164.94
166.22

Qo

21:18:01
21:19:01
21:20:01
21:21:01
21:22:01
21:23:01
21:24:01
21:25:01
21:26:01
21:27:01
21:28:01
21:29:01
21:30:01
21:31:01
21:32:01
21:33:01
21:34:01
21:35:29
21:36:58
21:37.06
21:38:00
21:39:00
21:40:00
21:41:00
21:42:00
21:43:00
21:44:00
21:45:00
21:46:00
21:47:00
21:48:00
21:49:00
21:50:00
21:51:00
21:52:00
21:53:00
21:54:00
21:55:00
21:56:00
21:57:00
21:58:00
21:59.00
22:00:00
22:05:00
22:10:00
22:15:01
22:20:01
22:25:01
22:30:01
22:35:01
22:40:01



2.758
2.842
2.925
3.008
3.092
3.175
3.258
3.342
3.425
3.508
3.592
3.675
3.758
3.842
3.925
4.008
4.092
4.175
4.258
4.342
4.425
4.508
4.592
4.675
4.758
4.842
4.925
5.008
5.092
5.175
5.258
5.342
5.425
5.508
5.592
5.675
5.758
5.842
5.925
6.008
6.092
6.175
6.258
6.342
6.425
6.508
6.592
6.675
6.758
6.842
6.925

1368.19
1367.72
1367.32
1366.42
1365.97
1365.95
1365.30
1364.54
1364.63
1364.68
1364.70
1364.88
1365.28
1365.31
1365.74
1366.43
1366.14
1364.34
1364.69
1363.40
1363.27
1364.38
1365.42
1366.27
1366.79
1359.79
1367.16
1366.53
1369.13
1369.30
1365.54
1364.46
1362.50
1362.50
1361.86
1363.08
1363.75
1366.07
1369.40
1369.11
1373.19
1373.92
1375.34
1375.84
1376.20
1378.71
1377.66
1376.87
1380.03
1380.37
1382.68

13

168.06
169.64
171.02
172.33
173.48
174.61
176.00
176.67
177.98
179.10
180.47
181.88
182.88
183.43
184.44
186.03
187.66
189.69
191.07
191.13
192.77
194.33
194.98
196.14
196.72
197.38
198.74
199.25
199.62
200.94
201.48
202.93
202.17
203.75
203.06
204.07
204.07
203.81
203.38
204.57
205.17
204.93
204.50
204.79
205.13
205.43
206.31
205.76
205.57
205.57
206.09

Qo

22:45:01
22:50:01
22:55:01
23:00:01
23:05:01
23:10:01
23:15:01
23:20:01
23:25:01
23:30:01
23:35:01
23:40:01
23:45:01
23:50:01
23:55:01
0:00:01
0:05:01
0:10:01
0:15:01
0:20:01
0:25:01
0:30:01
0:35:01
0:40:01
0:45:01
0:50:01
0:55:01
1:00:01
1:05:01
1:10:01
1:15:01
1:20:01
1:25:01
1:30:01
1:35:01
1:40:01
1:45:01
1:50:01
1:55:01
2:00:01
2:05:01
2:10:01
2:15:01
2:20:01
2:25:01
2:30:01
2:35:01
2:40:01
2:45:01
2:50:01
2:55:01



7.008
7.092
7175
7.258
7.342
7.425
7.508
7.592
7.675
7.758
7.842
7.925
8.008

1381.10
1383.01
1382.35
1382.63
1383.88
1380.01
1375.94
1378.78
1376.55
1369.73
1372.33
1373.05
1374.71

14

205.67
205.23
206.41
207.01
207.94
208.63
210.52
213.11
215.55
220.50
220.24
230.79
235.28

3:00:01
3:05:01
3:10:01
3:15:01
3:20:01
3:25:01
3:30:01
3:35:01
3:40:01
3:45:01
3:50:01
3:55:01
4:00:01
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Puna Geothermal Venture @  Well No: K §-3 "8G e
REPORT NO. /7 DI 273 243 GG No. L4 T REZ2| . 98 " 058, Jp ;m

CONTRACTOR __ P L2 RIQ NO. __ csa,
RIQDAYS _/J_ < & DRLD. DAYVS é % /: 5 7722977

DEPTH @2400 HRS. _ 74 2%  FOOTAQE DRLD.

HRS. DRILLED .. HRS. TRIPPED ______ = __
HRS. REPAIR — HRS.QTHER __________

FORMDRLD ________FLOWLINE oF SUCTION oF MAX,

MUD WT. ViS. Wl CKi_..___ PH OOSL gootiNa :f? WET

P.. ____ QGELS__/___BAND % 8OLIDS % LOBTCIAL MTL. _____G.EC._ ___ LBS/BEL
@ALVANIC PRB, CORRATOR ____ SULPHIDE OXY __..___ AIR-H20 RATIO ]
AIRCOMP. NO, __ CFM PS) TEMP. CHEM. RATIO __J__GQ.P.M.

PUMP LINER STROKE SEM  GPM IQTAL 4. NOZZLEVEL,  ANNULUR VEL,
/
¥/
RIT#SIZE MAKE IYEE SERNO. JETS N QUT EL HBS. WL BeM CONR.

I
B

BOTTOM HOLE ASSEMBLY:

STRINGWT. PICKUPWT,___  TORQUE

SURVEY8 /| 8TEAM ENTRIES:

sursratasonl ) P4

REMARKS FOR 24 HOURFENOD- Ww.e.zZ., @:Jggz Tost 4;{ LOCATION

foe rll - - TR0 MOVE

vrzlRIG g% 7.5

ABATEMENT L K737
jema

’lmns. 5TABS

WMLMMM/‘Y oL A’z Pesrl  |nentais xR
ﬁ:zcu:ml_gr_ﬂ : T AT, A, ¢k eedF VB, W20

24 L - AL, o ‘-' P20 5 n ., (Bvec] Loyl o, crem. 337
htgy, WeBL. OMT & BVCS. 92,600
oo @t Wﬁa@ ancowes. | /7 25~
LOGGING
DIRECTIONAL és é
FISHING y’yA
TRANSPORT -
EQUIP. MAINT, '
T A TR
OPERATION © 0800 FOLLOWING DAY: Y478 &%, A/ pe, o a’,,,,.&, PROD. EQUIP,
Rar, (B KU AN ,5_'& ek 2B g Pow s@// _|OTHER Cuddl 333
TE Remprr BOP, e i DAILY TOTAL LL 2%

PLANNED ACTMT!ES)—ULLO‘WIP" DAY zgé gL > 2oy EQBWARD Y 3L /
+ St out BEF A w:?i/ » ; Haed &%, 0, |ACCU. TOTAL M&%

np ON 1 OG aMTE % 'E] Py TS ara _ e V- d
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Puna Geothcrmal Veature Well No: £<-02 | 2, " " CSa. e
"REPORT NO. ‘2 DATE _/p-7/-92_ CHG NO. Qf ose. Er
CONTRACTOR 2 Ye RIQNO. _ 22/ )2 %5 " i D2, E
RIGDAYS _/%2-& _ DRLD. DAYS e » 1522 -3592
DEPTH @2400 HRS. _ 74/ 0 4, __ FOOTAGE DRLD. 77 e Lo Z7nc
HRS. DRILLED ___ ! '/> HRS, TRIPPED ___ 3 ¥/ Y
HRS.REPAIR _____ HRS. omm
FORM DALD FLOW LINE oF SUCTION oF MAX. oF COOLING TOWER
MUD WT. 1 Vi WL_____  CX PH cHL YP
____@eLY’_21.{/sAND % SOLIDS ______ % LOST CIR. MTL. C.E.C. LBS/B8!
GALVANIC PRB. CORRATOR SULPHIDE oxy AIR-H20 RATIO /
AIR COMP. NO.__CFM PSI TEMP. CHEM. RATIO ___/__GQ.PM.
PUMP  LINER STBOKE SPM GPM JOTAL psi NOZZLEVEL,  ANNULURVEL,
) 4 (O s §3 &3 /206G J
2 L 1O T/ )
SIZE MAKE TYPE SER.NO, JEIS iN QUT ET. HBS., WT. BPM COND,
2. 5% Sec ML 372 ovt  2s5{Y §3 |/ Tk Yo ) |

I
BOTTOM HOLEASSEMBLY: =4 £,/ Sub JABc [Poseole 2 ybdc. Thes 22X Ne. 22
STRINGWT.___ PICKUPWT.___ TORQUE

SURVEYS /| STEAM ENTRIES:

surER & LABOR| /PO

REMARKS FOR 24 HOUR PERICD: 7, 4/ 4 » &0/) . af,[ 2" lLocarion
/’f‘c: One/ /‘?'m-'/éz/ z{:/g /o& oo, // /’f,go/r- ;@’m;jfz/ RIG MOVE
“’X Lasisson <poe/ //zs’/:«'v'//wa/ 2L 707 J/Am?;;:z ?go/ g/y/ RiG 575
A/ iy /‘o/ /%c,é 72 /rf/ra/ CX s o sroo/ p/sa::.é/a?s‘ ABATEMENT 175"
*49,/9'2032‘? 1T ’/L/,-’AA/{' m/ rzg:/!.“.._.;_ X 4 Y /-,',-;,5;/[,4// aITs

ey 14‘/0//’6 Fhopacs 05 190& el Aercko ) szenc  |RMRS. sTABS

i/ ,_g,/m e - /77/)«-41 o lee 217 2 e JECR |rentas 1SS0
/‘)/ P2l %—/ /90\4- Y /a’(j 4// 02 T P FUEL, H2Q
,,,r/ﬁ-Jﬂ; pﬂ///l/q (‘-b /A/e/;u/ /—’r"rp F_/ago /L/‘m: . MUD, CHEM. 339

CMT & 8V<a. | 7O
AIR COMPS. /FRE

LOGaING HGEL
DIRECTIONAL | o5
FISHING xyA
TRANSPORT Yoo
EGUIP, MAINT,

casiNg weldns) 2 05
OPERATION @ 0600 FOLLOWING DAY: /72 } .o J7A ol 777/ 4= |PROD. EQUIP.

(kD 3564 Do Mie gt 21 otHeR gueo | 2332
T / . |pAaLYTOTAL | 357.24
PLANNED ACTIVITIES FOLLOWING DAx;,C;/p_m_/_fﬁe__am{iﬁAAEQamaL_ﬁ #6509 co
b oo dron Feit laccu.TOTAL [ 555 /09 .

D.PTONLOC., 8IZE =72, JTS. /22  SIZE JT8. '

FUEL ON HAND USED ¢ BUFERVISCR /(«/)lz//i/
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FLO-LOG, INC.
PRESSURE TEMPERATURE LOG

BRRAEBARARAARRAARRRARRAARR

PERMANENT DATA GROUND LEVEL

LOG MEASURERED FROM 25’ ABOVE GROUND LEVEL
TOTAL DEPTH : 7406°

TYPE OF FLUID IN HOLE WATER

OBSERVED DEPTH (PICKUP) : 3910’

BOTTOM LOGGED INTERVAL : 3910°

COMPANY : PUNA GEOTHERMAL VENTURE
WELL : KS - 3

FIELD : KAPOHO STATE

COUNTY : HAWAII

DATE : 10-8-92

FLUID LEVEL : 300°

WELL STATUS : STATIC

BOTTOM TEMPERATURE : 299 DEGREES

LOGGING UNIT : FLH1

TOOLS USED : PRESSURE TEMPERATURE #M@Q2
TOOL DIAMETER : 37

LINE SIZE : 5/16"

LINE LENGTH : 14,000

WITNESSED BY : CARL FISHER

LOG RECORDED BY : DICK EKBERG

EEARARRERERAARARRARRRARRRRAREREAR AR AR RRAARARARARARRREAARARRARRNANRARN

AAEEARRERAEARARAARRRRERARRRERAARAARAARRARRRARARARAARERARARAEAARRRAARRARRN SR

CASING RECORD

SIZE WEIGHT FROM TO
13 3/8" 61# o 2209"
9 5/8" 47% o 1972°
9 5/8° 47% 1972° 3897’
7" 29% 3767° 6835°
7" 29% 9’ 3724’

5" TO BE INSTALLED LATER

AEARNRERERNAAABARAEARERERRRERRARTNARARANREARRAAEARAERARARAANRARASAERNAARRARRERRARRAARRARRNRAREAERN

I Z 2 2 2222 R RS RS R Rl R R R i s AR X2 2R At R it 2R Rt R R 2 R A R A st R 2 2 R 2 X J

REMARKS : STATIC SURVEY 12 HOURS AFTER SHUT IN AT
2000 HRS. 10/07/92
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DEPTH PRESS PRESS TEMP
ET PSIA GRAD DEG/F

50.00 7.46 2.0000 77.70

75.00 7.49 0.0012 78.70
l100.00 7.53 0.0016 79.30
125.00 7.51 -0.0008 79.50
150.00 7.54 0.0012 79.60
175.00 7.57 0.0012 79.70
200.00 7.56 -0.0004 79.80
225.00 7.58 @.0008 79.80
250.00 7.60 0.0008 79.80
275.00 7.60 0.0000 79.70
300.00 7.66 0.0024 79.80
325.00 7.71 2.0020 80.00
350.00 7.68 -0.0012 80.40
375.00 7.72 0.0016 80.60
400.00 7.70 -0.0008 80.90
425.00 16.02 ©.3328 82.690
450.00 26.89 9.4348 82.90
475.00 37.91 @.4408 83.40
500.00 48.70 9.4316 83.40
525.00 59.55 ©.4340 83.50
550.09 70.41 0.4344 83.90
575.00 81.36 @.4380 84.50
600 .00 92.11 0.4300 86.00
625.00 103.13 9.4408 87.1@
650.00 114.10 ©.4388 87.30
675.00 125.13 9.4412 87.70
700.00 135.90 0.4308 88.10
725.00 146.75 ©.4340 88.60
750.00 157.69 2.4376 88.60
775.00 168.41 @.4288 88.60
800 .00 179.38 2.4388 88.50
825.00 190.32 @.4376 88.20
850.00 200.35 0.4012 87.90
875.00 212.48 @.4852 88.10
900.00 223.10 0.4248 87.70
925.00 233.94 @.4336 87.50
950.00 245.34 ©.4560 87.00
975.00 255.71 ©.4148 87.00
1000.00 266.59 @.4352 86.70
1025.00 277.47 @.4352 86.30
1050.00 287.49 0.4008 86.40
1075.00 299.30 0.4724 86.40
1100.00 310.13 9.4332 86.80
1125.00 321.22 Q.4436 86.70
1150.00 331.81 0.4236 86.7@
1175.00 342.80 ©.4396 87.40
1200.00 353.68 @.4352 87.90

18

TEMP
GRAD

©.0000
9.0400
0.0240
0.0080
9.0040
2.0040
0.0040
0.0009
@.0000
-0.0040
0.0040
. 0080
.0160
. 0089
.0120
.26890
.2120
.0200
. 0000
. 0040
.9160
.0240
.0600
. 0440
. 0080
.9160
.2160
.0200
. 0000
. 0009
-Q.0040
-0.0120
-0.9120
©.0089
-9.0160
-0.0080
-9.0200
9 .0000
-0.0120
-9.0160
0.0040
0.0000
0.0160
-0.0040
9.0000
0.0280
0.0200

0000000




1225.00
1250.00
1275.00
1300.00
1325.00
1350.00
1375.00
1400.00
1425.00
1450.00
1475.00
1500.00
1525.00
1550.00
1575.00
1600.00
1625.00
1650.00
1675.00
1700.00
1725.00
1750.00
1775.00
18090.00
1825.00
1850.00
1875.00
1900.00
1925.09
1950.00
1975.00
2000.00
2025.00
2050.00
2075.00
2100.00
2125.00
2150.900
2175.00
2200.00
2225.00
2250.00
2275.00
2300.00
2325.00
2350.900
2375.00
2400.00
2425.00
2450.00
2475.00
2500.00
2525.00
2550.00
2575.00

364.51
375.55
386.21
397.07
407.97
418.99
429.59
440.66
451.33
462.17
472.21
483.77
494.59
505.70
516.17
527.13
537.96
548.57
559.44
570.45
581.10
591.69
602.55
613.39
624.16
634.84
645.66
656.31
666.31
677.79
688.55
699.33
710.08
720.88
731.42
742.31
752.30
763.73
774.49
785.13
805.73
817.17
825.75
830.69
838.79
848.72
859.77
870.34
881.01
891.68
902.11
912.85
923.53
934.13
944.16

0.4332
@.4416
0.4264
9.4344
0.4360
0.4408
9.4240
0.4428
0.4268
@.4336
@.4016
0.4624
9.4328
@.4444
©.4188
0.4384
9.4332
0.4244
©.4348
0.4404
0.4260
0.4236
0.4344
@.4336
@.4308
@.4272
©.4328
0.4260
©.4000
9.4592
9.4304
©.4312
0.4300
2.4320
2.4216
0.4356
©.3996
0.4572
@.4304
0.4256
2.8240
0.4576
9.3432
0.1976
@.3204
0.4008
@.4420
0.4228
@.4268
0.4268
9.4172
@.4296
@.4272
0.4240
2.4012

19

88.20
88.20
88.20
88.80
89.30
89.60
89.90
90.30
90.30
90.10
90.10
90.10
90.20
90.40
90.30
90.20
90.60
90.90
91.30
91.70
92.40
92.80
93. 30
93.70
94.40
94.90
95. 309
95.90
96.30
96.70
97.30
99.20
101.40
123.20
104.80
107.10
109.40
112.30
116.30
118.40
121.10
122.00
122.50
123.10
123.00
123.50
123.80
125.00
127.60
131.00
130.99
127.30
128.10
130.99
133.90

0.0120
0.0000
0.0000
0.0240
0.0200
90.0120
0.0120
0.0160
0.0000
~-0.0080
0.0000
0.0000
0.0040
0.0080
-0.0040
-0.0040
0.0160
0.0120
0.0160
0.0160
0.0280
2.0169
©.0200
0.0160
0.0280
0.0200
2.0169
9.0240
0.0160
0.0160
0.0240
0.0760
9.0880
0.0729
©.0640
0.0920
0.0920
0.1160
0.16009
0.0849
0.1080
0.0360
0.0200
0.0240
-0.0040
0.0200
0.0120
0.0480
@.1040
2.1360
-0.0040
-92.1440
2.0320
0.1120
0.1200



2600.900
2625.00
2650.09
2675.00
2700.09
2725.00
2750.00
2775.00
2800.00
2825.00
2850.00
2875.00
2900.00
2925.00
2950.00
2975.00
3000.00
3050.00
3100.00
3125.00
3150.00
3175.00
3200.00
3225.00
3250.00
3275.00
3300.00
3325.00
3350.00
3375.00
3400.00
3425.00
3450.00
3475.00
3500.00
3525.00
3550.00
3575.00
3600.900
3625.00
3650.00
3675.00
3700.00
3725.00
3750.00
3775.00
3800.00
3825.00
3850.00
3875.00
3500.00
3910.00

©

955.09

965.67

976.27

986.74

997.23
1007.70
1018.28
1029.07
1040.10
1050.02
1058.68
1070.76
1081.05
1091.35
1101.65
1111.95
1122.30
1149.79
1154.27
1162.99
1173.62
1194.25
1204.25
1214.57
1224.83
1234.96
1245.30
1255.25
1265.33
1275.68
1285.66
1295.66
1306.18
1316.13
1326.22
1336.25
1346.30
1356.37
1366.46
1376.49
1386.49
1396.76
1406.83
1416.55
1426.54
1436.58
1446.45
1456.70
1466.42
1476.42
1486.19
1490.37

0.4372
@.4232
9.4240
@.4188
@.4196
0.4188
©.4232
@.4316
0.4412
@.3968
@.3464
@.4832
0.4116
0.4120
@.4120
2.4120
@.4140
9.5498
©.0896
@.3488
@.4252
@.8252
Q.4000
9.4128
2.4104
9.4052
©.4136
?.3980
9.4032
9.4140
@.3992
9.4000
0.4208
9.3980
@.4036
9.4012
©.4020
@.4028
@.4036
0.4012
9.4000
@2.4108
0.4028
©.3888
@.3996
0.4016
©.3948
0.4100
©.3888
0.4000
9.3908
0.4180

20

136.30
138.50
138.50
139.50
144.50
153.70
170.70
190.20
210.10
226.69
229.90
248.50
255.00
259.50
260.80
259.80
258.50
263.30
252.90
264.20
250.40
251.70
258.20
266.40
279.99
2890.10
288.60
272.90
279.80
267.60
268.20
268.80
274.09
287.40
295.409
278.00
276.30
274.79
273.19
273.99
276.50
278.20
291.20
314.00
306.60
296.90
300.59
300.69
300 .59
300.30
299.60
299.10

o

@.0960
0.0880
Q.0000
0.0400
0.2000
0.3680
9.6800
9.7800
@.7960
0.6600
0.1320
0.7440
©.2600
0.1800
0.0520
-0.0400
-0.0520
0.0960
-@.2080
0.4520
-0.5520
0.02520
2.2600
0.3280
0.5400
Q.0080
@.3400
-92.6280
-0.08409
-0.1280
0.0240
0.0240
Q@.2080
@.5360
0.3200
-2.6960
-9.0680
-9.0640
-0.9640
90.0320
0.1040
0.0680
0.5200
0.9120
-@.2960
-0.3880
0.1440
0.0040
-0.0040
-0 .0080
-0.0280
-0.0500



10 -

COMPANY
WELL
FIELD
COUNTY
DATE

PERMANENT DATA

LOG MEASURERED FROM
TOTAL DEPTH

TYPE OF FLUID IN HOLE
OBSERVED DEPTH (PICKUP)

FLO-LOG, INC.

PRESSURE TEMPERATURE LOG

BAERARRERRBREARRARARRERSAEAERARARAERRR

BOTTOM LOGGED INTERVAL
FLUID LEVEL

WELL STATUS

BOTTOM TEMPERATURE
LOGGING UNIT

TOOLS USED

TOOL DIAMETER

LINE SIZE

LINE LENGTH
WITNESSED BY
LOG RECORDED BY

L2 2 2222 E SR SRS EREEEEZ SRR RERRRR SRR Rl R sl R R R RE R
AERERAEAEREREARARAERAARRAATARARNARRRAARAARREARRAARARAARARAARRARARRRRRAARRRERRAASN

****t************************************************.******
REERARARAARERRARARAREAEAAARAANABARARAEARERRRARARRARAANRARRAEARAARRARAARRARARRARRRAANRER

REMARKS

CASING RECORD

PUNA GEOTHERMAL VENTURE

Ks - 3

KAPOHO STATE

HAWAII
19-9-92

GROUND LEVEL

25”7
7406°
WATER
3920’
3920°
300"
STATIC

355 DEGREES

FLH1
PRESSURE TEMPERATURE #M@0Q2

3“

5/16"
14,000

CARL FISHER
DICK EKBERG

SIZE WEIGHT

13 3/8"
9 5/8"
9 5/8"

7-
7.
5"

61#
47%
47%
29%
29%

FROM
QI
o'
1972’
3767’
el

ABOVE GROUND LEVEL

TO
2209’
1972°
3897
6835°
3724"

TO BE INSTALLED LATER

STATIC SURVEY 45 HOURS AFTER SHUT IN AT
2000 HRS. 10/07/92

BEGAN DOWNLOG AT 1646 HRS.

10/09/92

COMPLETED UP LOG AT 1832 HRS. 10/09/92

21



DEPTH PRESS PRESS TEMP
FT PSIA GRAD DEG/F
100.00 12.57 74.50
150.00 12.61 @.0008 74.50
200.00 12.63 9.0004 74.30
250.00 12.68 @.0010 74.10
300.00 22.24 0.1912 76.50
350.00 38.07 @.3166 77.80
400.00 58.45 0.4076 77.00
450.00 79.58 @.4226 76.80
500.00 100.97 9.4278 79.20
550.00 122.41 2.4288 81.89
600.00 144.10 ©.4338 83.50
650.00 166.89 ©0.4558 84.00
700.00 189.78 @.4578 84.40
750.00 211.68 9.4380 84.40
800.00 235.20 @.4704 83.20
850.00 257.30 9.4420 82.10
900.00 279.04 9.4348 81.80
950.00 301.98 0.4588 81.89
1000.00 323.09 0.4222 81.20
1950.00 345.64 @.4510 81.70
1100.00 367.73 0.4418 83.00
1150.00 389.39 @.4332 83.80
1200.09 411.08 2.4338 84.40
1250.00 433.70 @.4524 85.60
1300.00 456.19 0.4498 86.690
1350.00 478.77 @.4516 86.60
1400.00 500.15 @.4276 86.40
1450.00 522.96 @.4562 86.80
1500.00 . 543.13 0.4034 86.60
1550.09 565.99 0.4572 87.30
1600.00 587.27 0.4256 88.40
1650.00 609.77 9.4500 89.90
1700.00 631.67 0.4380 91.30
1750.00 653.19 0.4304 92.90
1800.00 675.08 ©.4378 94.20
1850.00 697.92 @.4568 95.00
1900.00 718.55 ©.4126 95.890
1950.00 739.47 ©.4184 96.70
2000.00 759.12 @.3930 98.40
2050.00 770.38 9.2252 103.80
210@.00 792.13 @.4350 109.60

22

TEMP
GRAD

0.0000
-0.0040
-2.0040

0.0480

0.0260
-0.0160
-0.0040

0.0480
9.0520
0.0340
0.0100
0.0080
0.0000
-0.0240
-9.0220
-0.0060

2.0000
-9.0120

0.0100

0.0260

0.0160

0.0120

9.0240

?.0200

?.0000
-0.0040

2.0080
-0.0040

0.0140

0.0220

2.0300

0.0280

2.0320

2.0260

0.0160

2.0160

0.0180

0.0340

0.1080

9.1160



23

2150.00 813.21 0.4216 115.90 90.1260
2200.00 834.53 @.4264 125.40 0.1900
2250.00 855.92 2.4278 129.10 ©.0740
2300.00 876.94 0.4204 130.50 0.0280
2350.00 898.50 @.4312 131.20 0.0140
2400.00 919.38 0.4176 133.00 @.0360
2450.00 940.61 @.4246 138.70 90.1140
2500.00 961.83 0.4244 137.90 -0.0160
2559.00 982.76 0.4186 139.50 0.0320
2600.00 1004.18 0.4284 146.50 0.1400
2650.00 1025.04 ©0.4172 150.50 @.0800
2700.00 1046.37 0.4266 156.20 ©.1140
2750.029 1067.46 ©.4218 182.30 @.5220
2800.00 1088.35 2.4178 233.10 1.0160
2850.00 1108.26 9.3982 276.20 ?.8620
2900.00 1128.57 0.49062 298.30 0.4420
2950.00 1148.52 0.3990 308.00 @.1940
3000.00 1168.16 0.3928 304.90 -0.0629
3050.00 1188.18 0.4004 306.10 9.0240
3100.20 1208.02 @.3968 302.20 -0.0780
3150.00 1227.65 @.3926 293.50 -90.1740
3200.00 1247.67 0.4004 300.40 @.1380
3250.00 1267.58 0.3982 314.50 0.2820
3300.00 1287.65 0.4014 327.20 @.2540
3350.00 1307.44 @.3958 317.6@ -90.1920
3400.00 1330.22 @.4556 312.90 -9.09940
3450.20 1346.11 9.3178 319.10 0.1240
3500.20 1365.52 ©.3882 335.80 9.3340
3550.00 1384.99 0.3894 321.80 -@.2800
3600.00 1404.43 9.3888 320.60 -0.0240
3650.00 1424.06 9.3926 324.20 0.0720
3700.00 1444.05 @.3998 334.109 ©.1980
3750.00 1462.42 @.3674 353.90 0.3960
3800.00 1482.01 9.3918 354.30 0.0089
3850.00 1501.40 0.3878 355.60 0.0260
3909.00 1520.08 0.3736 355.20 -0.0080
3920.0@ 1527.96 0.3940 352.60 -0.1300
LOG UP

DEPTH PRESS PRESS TEMP TEMP

FT PSTA GRAD DEG/F GRAD
3900.00 1520.08 354.70
3800.00 1481.55 ©.3853 354.96 -0.0020
3700.00 1444.25 2.3739 349.80 9.0510
3600.00 1404.10 @.4015 324.70 0.2510
3500.00 1365.51 ©.3859 334.60 -0.0990
3400.00 1326.14 0.3937 315.10 0.1950
3300.00 1286.67 @.3947 326.10 -0.1100
3200.00 1246,.95 0.3972 305.90 0.2020
3100.99 1207.25 @.3970 297.10 0.0889
3000.00 1168.07 0.3918 305.30 -0.0820
2900.00 1127.81 Q.4026 303.20 0.0210
2800.00 1083.69 0.4421 258.60 0.4460



2700.00
2600.00
2500.00
2400.00
2300.00
2200.00
2100.00
2000.00
1900.00
1800.00
1700.00
1600.00
1500.00
1400.00
1300.00
1200.00
1100.00
1000.00
900.00
800.00
700.00
600.00
500.00
400.00
300.00
200.00
100.00
50.00

10245.86
1003.50
960.44
918.47
876.14
834.12
791.60
748.69
705.65
662.93
619.74
576.98
533.82
490.06
444.76
403.84
358.84
317.96
274.98
231.09
188.15
144.77
99.89
57.85
18.44
13.17
13.14
13.13

0.3774
@.4236
@.4306
0.4197
@.4233
0.4202

24

174.30
149.69
139.10
135.50
131.40
127.70
115.60
101.00
95.30
92.30
89.20
87.10
86.990
86.90
86.00
83.60
81.99
81.80
83.10
84.30
84.10
81.10
77.50
76.80
76.70
76.40
76.40
76.70

@.8430
0.2479
9.1050
0.9360
0.90410
0.0379
@0.12190
@.1460
92.0579
©0.0300
0.0319
@.0219
0.0020
0.0000
0.0099
0.0240
0.0170
0.0010
-0.0130
-9.0129
0.0020
0.0300
0.0360
0.0070
0.0010
@.0930
0.0000
-0.0060



10/91/92
10/82/92
18/03/92
14/94/92
19/85/92
14/96/92
10/97/92
10/08/92
10/03/92
18/18/92
18711792
10/12/92
14/13/92
10/14/92
10/15/92
10/16/92
18/11/92
18/18/92
10/19/92
18/24/32
10/21/92
10/22/92
16/23/92
19/24/32
18/25/92
10/26/32
10/21/92
19/23/92
18/23/92
18/34/92
10/31/92

~‘!!>,

PUSA GEOTHERNAL VENTOURE
COMBINED INJECTION DAfA

Quantities of Plaid Injected (X poands)

Quantities of Chemicals Added {gallons)

P Y T Tl L N e Ll L T T T T T P P iy

Qther Aner- Nill-

------------- site frico WPD  West Nidland sperse
Geofluid Supp Wtr Code Quastity  Total (R}2 Ozy 11 11-386 R-322 283 (R)382 Na0d
] ] e 9 9.9 8.4 .2 4.9 g.¢ 2.2 4.4
(] ¢ '] 9 4.4 4.9 9.2 9.9 4.4 2.0 9.8
¢ ¢ é 9 4.0 4.6 0.0 4.9 .0 4.0 9.4
¢ ¢ (] 0 0.4 6.9 40 9.8 9.0 20 0.9
] ] 8 8 d.9 9.9 0.8 4.4 4.4 3.2 9.9
9 ] ] ¢ 4.4 9.9 9.4 4.9 4.0 32 4.4
] 4 9 ¢ 9.9 9.4 4.9 4.0 4.9 2.2 4.9
] é ] ) 9.4 9.4 0.2 0.0 4.0 4.2 ¢.4
] ] ] é 2.4 d.a 4.4 4.0 0.4 4.9 9.9
d ] é ] 9.9 g.¢ 4.0 9.9 9.9 3.2 8.4
] d é ] 4.4 4.9 .9 4.9 .4 2.9 é.9
] -4 4 (] 9.4 4.0 8.9 4.0 .4 2.9 4.9
9 ] ¢ ¢ 0.9 .9 0.0 4.0 0.0 9.2 9.9
) ] (] ¢ 0.8 4.0 9.0 0.0 0.7 20 4.9
) ] ) 9 0.4 4.9 4.9 4.9 4.0 4.2 0.9
) 1 ¢ ¢ 0.0 9.0 4.0 4.0 0.9 0.0 a0
9 (] ) ¢ 6.0 9.9 4.4 4.9 0.8 9.9 0.0
) ] ? . ¢ 6.9 0.0 4.0 4.9 0.0 0.0 9.9
'] ) ) ¢ 4.0 9.9 0.8 4.0 4.0 9.9 0.0
9 | ¢ ) 8.9 9.4 9.0 4.6 4.9 0.0 ‘N
() ) ] ¢ 4.9 4.0 4.0 4.0 4.9 0.0 9.0
1299 W 6. 1563 9.0 9.0 0.0 9.0 0.0 0.0 0.0
2848 125 ) 2973 0.4 163 138 4.0 60 0.9 0.0
Jin 96 L] 3368 é.4 5.8 4.6 4.9 8.9 4.9 4.9
3502 67 ¢ 3569 9.4 §.7 133 4.4 .0 4.9 4.0
umn i ) 498 4.8 6.3 133 00 4.0 0.0 9.0
395¢ U ¢ 3984 0.0 109 134 0.0 &0 00 0.0
4045 4 ] 099 0,0 7.5 4.0 4.0 0.0 9.9 0.0
427¢ 1] (] 4330 0.0 1.6 22,1 4.4 0.4 4.0 9.0
4863 )] ) 943 0.¢ 2.5 12.9 4.9 4.0 0.9 .0
5116 111 ¢ §82s 4. 19.2 1.3 4.0 4.0 134 0.0
1244 843 9 33083 4.0 85.9 1867 4.0 0.4 134 0.0

No. Potal



PUNA GEOTHERMAL VENTURE
I5-3 INVECTION WBLL DATA

Quantities of Plaid Iajectad (X pounds)

Yellhead Average
Other Average Press, psig Angulus Average
Hours 0000 meeecemcce-e- Igj Rate <--eeeem--- X2 Press Iaj fexp
Date  (Oa Inj. Geofluid Supp Wtr Code Quantity  fotal (Mlb/br) Avg. Mar. (psig) (Deg )
19/41/92
10/02/32
19/93/92
13/94/92
19/25/92
19/86/92
18/41/92
19/98/92
19/08/92
14/18/92
18711792
18/12/92
18/13/92
18/14/92
18/15/92
10/16/92
14/11/92
14/18/92
18/19/92
10/28/92
18/21/392
10/22/92
18/23/92
18/24/92
18/25/92
e 18/26/92
i 14/21/92
14/28/92
14/29/92
14/36/92
18/31/92

’-Q--OOQQQ@QQOOQQQOQ

- H e o G S O S oS oo E DV E O ETE R HN DD
- M H ®E G S 6 0 O O 00O 0O . E e N o m e e SN oS
- e Mt S WMo - e DO e EDEEOEDEO DD IEEE™
F S S NG - - S-S S S-S - W - R R BRI IR

- e % % % M E® S O D e, %O E OO0 OOV RO

112¢
93 134 152
124 134 15

1544
1824

- o
G o e B E DD ®EDEEEE D HEEOHOEEDDDDOE DO ECO

n tn @& ™ &% O O % S

"~
- o W
e
tn
[ )
(™
s M
o Oy
IR N - N

1786

3364

oy
“w
-

¥o. Potal 48 kx4




Hoars

PUIA GROTHERMAL VENTURE
I5-14 INJBCTION WELL DATA

Quantities of Flaid Injected (M ponnds)

fate  0Om Inj.Geofluid Sapp Wtr Code Juamtity

Inj Rate -==---
fotal (¥1b/hr) Avwg.
] ']

] ]

] ]

¢ ]

] ']

) ]

] )

] [}

] )

) (]

] ]

] ]

] )

] ']
) ']
) )
L] ]

] )

) [}

¢ ']

¢ ¢
190 84
124 95
e n
4y &
146 €2
166 &9
170 11§
180 95
142 38

167

13/01/92 ¢ 9 {J ¢ J
18/82/92 ) ) ¢ ] 4
18/33/92 ') ) ) ] )
18/84/92 ) 9 ) ] 0
18/85/92 ) ) ) ') )
14/46/32 4 ) ] ) )
18/91/32 ') ) ) ) é
18/08/32 ¢ ) ¢ é )
18/89/92 0 ] '] ) d
18/18/92 '] ) ) ) ¢
19/11/92 é ) ) J )
18/12/92 ) ) ) ] ¢
18/13/92 ) ) .8 é )
18/14/92 ¢ 1 ) ] L
10/18/92 O ¢ f ) )
18/16/92 ¢ ¢ L ¢ f
10/11/92 ) ) ¢ ) é
10/18/92 ¢ ¢ ¢ ¢ ¢
18/13/92 ¢ ¢ O ] )
14/20/32 ¢ ) ) ¢ )
18/21/92 ¢ ) ) ) ¢
18/22/92 15 1299 - 24 ) 1593
19/23/92 4 2848 12§ ] 29713
19/24/92 H 12n 36 ) 3368
10/25/92 24 3502 67 J 3569
10/26/92 i M a . ] 3498
10/27/92 2 3950 i q 3984
18/28/92 Pl 4045 4 ¢ 4490
18/29/92 U 270 1) ) 4330
14/30/92 b | Ji44 56 ¢ 3399
18/31/92 b ] 393e 1] ) 4046
Ho. fotal 231 33938 784 ¢ 34119

fellhead
Average Press, psig Aanalus Average
H2 Press Iaj femp

(psig) (Deg )

L1

Mar.

® S O O D O B G 0D 0 B 00000 OO

—
-~
® @

13§
4]
LH

- 89

125

125

119
{2
78

Average

1164
117§
1169
1180
182
1315
1374
1361
1380

1358 .

131
1374
1368
1354
1354

145
155
156
155
15§
155
164
162
169
158



] ]

-

- 8/28/92
CHEMISTRY RESULTS OF KS-8 FLOWTEST:

Brine pH brine cl alkal. H2S
DATE(TIME) LOCATION (temp. C) press. mg/1 mgCaCo03/1 mg/kg
8/13 1340 wellhead 6.2(25.0)  90.6  3.20
8/13 1455 wellhead 6.2(25.0) 2.28
8/13 11750 bala
8/14 1050 ba2a 6.19(25.0) 218 24.5 2.4¢ 7.7
8/14 1730 ba2a 5.77(36.9) 220
8/15 0850 ba2a 5.59(41.7) 222 - 32
8/15 1830 ba2a 222
B/16 1410 ba2a 222
8/17 1050 ba2a 215 25.5
8/18 0935 baz2a 5.61(43.0) 212 29.6 2.1

ACID BL ' : 4.22




PIRY RESULTS OF KS-8 QLOWTEST: **RAW DATA** .

Ca K Li Mg Na Sio2

mg/1 mg/1 mg/1 mg/1 mg/1 mg/1
8/13 1340 26.9  41.9 0.0281  0.153  15.47 126
8/13 1455 18.4 2.9 0.0081 0.037 9.28 141
8/13 1750 21.4 2.39 0.0064 0.186 8.92 165
8/14 1050 ’ 10.6 2.5 0.0124 0.236 10.6 151
8/14 1730 6.41 1.42 0.00216 0.116 6.58 196
8/15 0850 4.67 1.42 0.00108 0.131 6.86 186
8/15 1830 15.4 1.47 0.0016 0.05682 6.12 218
8/16 1410 11.6 1.74 0.0032 0.064% 7.26 187
8717 1080 3.6 0.937 -0.002 0.028 4.72 207
8/18 0935 5.86 1.04 -0.001 0.0937 4.78 206

ACID BL 5.61 0.232 ~-0.004 0.051 3.03

[p0]
N
W




CHEMISTRY RESULTS OF KS-8 FLOWTEST: **RAW DATA**
Brine |
As B Ba cd Cu
DATE(TIME) ng/1 mg/1 mg/1 mg/1 mg/1 mg/1
8/13 1340 0.063 0.104 3.23 1.69 0 0
(std.dev.) (0.045) (0.019) (0.011)
8/13 1455 0.077 3.26 i.68 0.002 0.001
(.051) (.034) (.002) Qo (.001)
8/13 1750 0.04 3.65 1.56 o ~-0.007
(.022) (.031) {.006)
8/14 1050 -0.039 3.67 0.463 ¢ -0.006
(.027) (.001)
8/14 1730 -0.003 0.134 4.56 1.16 C G.002
(0) (.005) (.007)
8/15 0850 0.021 4.61 0.26 0.003 0.01
(.028) (.012) (.002) (0) (.001)
8/15 1830 0.157 0.014 5.13 1,33 0 0.007
{.018) (.018) {.009) (.005)
8/16 1410 0.033 0.124 4.79 0.305 0 0.005
(.072) {.029) (.001) (.010)
8/17 1050 0.022 0.105 " 6.41 0.201 0 0
(.025) (.046)
8/18 0935 0.042 0.117 5.47 0.189 0.003 -0.008
(.040) (.010)
ACID BL -0.027 0.014 -0.001 -0.007 0O -0.003
Fe Mn Ni Pb Sr Zn
DATE(TIME) mg/1 mg/1 mg/1 mg/1 myg/1 mg, 1
8/13 1340 0.22 G.2 0.013 0.023 0.644 0.008
(std.dev.) (.003) (.001) (.002) (.011) (.004) (0)
8/13 1455 0.129 0.136 0 0.003 0.3233 0.001
(.002) (0) {(.015) {.002) {.001)
5/13 1750 0.066 0.066 0 0.005 0.254 0.001
(0) (0) {.014) (.0G1) (.001)
8/14 1050 0.652 0.447 0 -0.002 0.241 0.001
(.006) (.002) {.004) {.001)
8/14 1730 0.353 0.324 -0.003 -0.014 0.089 0.001
(.003) (.001) {.002) (.07}
8/15 Q350 0.247 0.272 ~-0.003 -0.608 0.077 G.005
(0) (.001) (.001) (.001)
8/15 1830 0.059 0.022 0.001 ~-0.012 0.206 0.001
(.002) (0) (.00R) (.001)
8/16 1410 0.202 0.167 -~-0.006 -0.005 0.223 0
(.005) (0) (.001)
8/17 1050 0.202 0.101 -0.003 0.006 0.044 0.003
(.001) (.001) (.004) (0) (.001)
8/18 0935 0.308 0.122 0.003 0.012 0.107 0.002
(.003) (.001) (.005) (0) (.001)

ACID BL 0.002 0.001 ~-0.002 -0.023 0 0



CHEMISTRY RESULTS OF KS-8 FLOWTEST: 08/28/92
STEAM PHASE
H2S co2
DATE(TIME) mg/kg mg/kg
8/12 1120 1428
8/13 1400 2910
8/14 0920 - 1038 3283
8/15 1800 941 3919
8/16 ? 1033
8/17 1030 1030 2807

8/i8 1020 904 23173



PRUETT INDUSTRIES, INC.
8915 Rosedale Highway

Bakersfield, California 93312

(805) 589-2768

FIELD RFPORT

COMPANY ?G 1/ ‘ FIELD //é-/'@u WELL NAME /x S #8 f“n#zz
CASING ELEV owe. 1-/, -9/
LINER DESCRIPTION; _ ZERQ POINT
PEAFERATION: DEPTH
TUBINQG ORTAI 2ONE =
PRy B e e, s
PUMP BRC2 OAS ANCHOR INTAKE
puRRage e
L SEAIAL NO. GLOCK TURN L 3
ELEMENT SERIAL NO. CLOCK TURN  STABILIZAT: PEUIOL
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TABLE 4-1

PUNA GEOTHERMAL VENTURE
CHEMICAL ANALYSIS CHECKLIST FOR ATC COMPLIANCE
OF GEOTHERMAL STEAM, STEAM CONDENSATE AND BRINE

LABORATORIES:

BEI

Brewer Environmenta! Industries, Papaikou, HI

UURI

University of Utah Research Institute, Salt Lake City, UT

T-Chem Thermochem, Santa Rosa CA

BRINE
] ANALYTE | LAB |DETECTLIMIT| S.P. DATE TIME | L.D. No. |SAMPLER
Benzene [BEI 0.001 mg/l
Ammonium [UURI 0.05 ppm
Arsenic [UURI  {0.005 mg/l
[Lead UURI  ]0.002 mg/l
Cadmium UURI 0.005 mg/|
Bicarbonates UURI 1.0 ppm
Carbonates UURI 1.0 ppm
Sulfates UURI  [1.0 ppm
Chlorides UURI  |1.0 ppm
Nitrate UURI 0.01 ppm
Hydrogen Sulfide BEI 1.0 ppm
Fluoride {UURI 0.05 ppm
Mercury UURI 0.0005 mg/!
Total Dissolved Solids |UURI 4.0 ppm
Total Suspended Solids [UURI  |5.0 ppm
pH UURI N/A
STEAM CONDENSATE, UNABATED
ANALYTE LAB DETECT LIMIT S.P. DATE TIME [.D. No. |SAMPLER
Benzene BEI 0.001 mg/l
Ammonium UURI 0.05 ppm
Arsenic UURI 0.005 mg/!
Lead UURI 0.002 mg/l
Cadmium UURI  |0.005 mgli
Bicarbonates UURI 1.0 ppm
Carbonates UURI 1.0 ppm
Sulfates UURI 1.0 ppm
Chlorides UURI 1.0 ppm
Nitrate UURI 0.01 ppm
Hydrogen Sulfide BE} 1.0 ppm
Fluoride UURI 0.05 ppm
Mercury UURI 0.0005 mg/l
Total Dissolved Solids {UURI 4.0 ppm
Total Sucpended Solide |UURI 5.0 ppm
pH UURI N/A
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STEAM CONDENSATE, ABATED
ANALYTE LAB | DETECT LIMIT S.P. DATE TIME I.D. No. |SAMPLER
Benzene BEI 0.001 mg/l
Ammonium UURI 0.05 ppm
Arsenic UURI 0.005 mgl/l
Lead UURI 0.002 mgji
Cadmium UURI 0.005 mg/l
Bicarbonates UURI 1.0 ppm
Carbonates UURI 1.0 ppm
Sulfates UURI 1.0 ppm
Chlorides UURI 1.0 ppm
Nitrate UURI 10.01 ppm
Hydrogen Sulfide BEI! 1.0 ppm
Fluoride UURI 0.05 ppm
Mercury UURI 0.0005 mg/!
Total Dissolved Solids |UURI  [4.0 ppm
Total Suspended Solids |UURI £.0 ppm
pH UURI N/A
STEAM, NON-CONDENSIBLE GASES
ANALYTE LAB | DETECT LIMIT S.P. DATE TIME I.D. No. |SAMPLER
% NC Gages T-Cham [N/A
Benzene T~Chem [0.00028 ppm
Hydrogen Sulfide T-Chem 10.20 ppm
Ammonia T-Chem [0.10 ppm
. {Radon 222 T-Chem ;50 pCl/kg
\Mercury T-Chem {0.001 ppm
|Carbon Dioxide T-Chem [5.0 ppm
[Sulfu: Dioxide T-Chem [0.10 ppm
Methane T-Chem [0.2 ppm
Total Hydrocarbons: T-Chem
Methane 0.2 ppm
Ethylene 0.00006 ppm
Ethane 0.00008 ppm
Propylene 0.00007 ppm
Propane 0.00007 ppm
Isobutane 0.00008 ppm
|-Buteps 0.00006 ppm
Butane 0.00008 ppm
2,2-Dimethylpropane 0.0001 ppm
2-Methylbutane 0.00008 ppm
1-Pentane 0.00006 ppm
Pentane 0.00007 ppm
2,2-Dimethlpentane 0.00007 ppm
2 and 3-Methylpentane 0.00009 ppm
Hexene 0.00006 ppm
Hexane 0.00008 ppm
| Additional Hydrocarbons N/A
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' TABLE 4-2 Y

COMPONENTS OF WINDSHIELD DEPOSITS
PGV REPORT, ELEMENT III, PART I

COMPONENT VALUE UNITS
Lead 678 ppmw
Nickel S0 ppmw
Chromium 72 ppmw
Manganese 118 ppmw
Copper 16.3 ppmw
Zinc 19.2 ppmw
Arsenic <10 ppmw
fron 6.53 %
Aluminum 1.56 Yo
TABLE 4-3

ESTIMATES OF STEAM COMPOSITION
KS-3 AND KS-1A
PGV REPORT, ELEMENT III, PART I

COMPONENT LOWER | UPPER UNITS
Hydrogen Sulfide 493 1200 ppmw
Ammonia 0.168 1.49 ppmw
Arsenic N/A N/A
Lead N/IA N/A
Cadmium N/A N/A
Chlorides N/A N/A
Boron N/A N/A
Mercury N/A NI/A
pH N/A N/A
Total Dissolved Solids N/A NIA
Total Suspended Solids NI/A N/IA
Nickel N/A N/A
Chrome N/A N/A
TABLE 44

ESTIMATES OF STEAM COMPOSITION USING

KS-1A PRE-FLASH AND POST FLASH VALUES
PGV REPORT, ELEMENT III, PART I

COMPONENT POST FLASH [TOTAL BRINE | STEAM | UNITS
Arsenic _0.49 0.1 0.00182 | ppmw
Mercury 0.0017 0.0003 0.00005 | ppmw
Boron 8.43 1.7 0.00591 ppmw
Silica 1170 235.27 0.02128 | ppmw
Aluminum <2.50 <0.5 NIA ppmw
Barium 32.3 6.5 0.00560 | ppmw
Manganese 8.13 1.63 0.00619 ppmw
Chloride 18,500 3,720 0.36299 ppmw
Fluoride 0.91 0.18 0.00548 | ppmw
Sultate 14.2 2.86 0.00548 ppmw
Total Dissolved Solids 33,100 6,656 0.65089 | ppmw




TABLE 4~5

PUNA GEOTHERMAL VENTURE

FLOW TEST KS-8

<

FREQUENCY OF CHEMICAL SAMPLING AND ANALYSIS

ENVIRONMENTAL AND HEALTH

SAMPLE DESCRIPTION ANALYSIS | DAY 1| DAY 2| DAY 3| DAY 4 | DAY 5| DAY 6 | DAY 7| DAY 8 | DAY 9| DAY 10
1. Steam Condensate
a. metals LAB 1 1 1
b. anions LAB 1 1 1
¢. mercury LAB 1 1 1
d. NC gases LAB 1 1 1
2. Brine
a. metals LAB 1 1 1
b. anions, TDS LAB 1 1 1
metalloids LAB 1 1 1
c. silica LAB 1 1 1
d. sulfide LLAB 1 1 1
e. ammonia LAB 1 1 1
t. TSS LAB 1 1 1
RESERVOIR EVALUATION
SAMPLE DESCRIPTION ANALYSIS | DAY 1| DAY 2| DAY 3| DAY 4 | DAY 5| DAY 6| DAY 7 | DAY 8 | DAY 9| DAY 10
1. Brine:ICP+anlons LAB 4 3 4 4 3 4 4 3 4 4
2. NC Gases LAB 2 1 2 2 1 2 2 1 2 2
ENGINEERING DESIGN
SAMPLE DESCRIPTION ANALYSIS | DAY 1| DAY 2| DAY 3| DAY 4 | DAY 5| DAY 6| DAY 7| DAY 8 | DAY 9| DAY 10
1. Brine line corrosion
a. pH, Cl, Si, FIELD 2 2 2 2 2 2 2 2 2 2
Fe, Mn
b. ICP+anions @ LAB 1 1 1
2nd station
2. Steam line corrosion
pH, Cl, Fe, Mn FIELD 1 1 1 1
3. Separator Efficiency
pH, Cl, Si, conductivity FIELD 1 1 1 1 1 1 1 1 1 1
4. Steam Purity
lon chromatography FIELD 1 1 1 1 1 1 1
4, Filtration Test LAB 1 1 1
5, Jar Test FIELD/LAB 1 1 1
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PUNA GEOTHERMAL VENT URE

A Hawaii Partnership

ay s o

January 9, 1992 - SRAREE tg & 59

Dr. John C. Lewin, M.D.
State of Hawaii
Department of Health
P.O. Box 3378

Honolulu, Hawaii 96801

SUBIJ: WEEKLY WELL REPORT

Dear Dr. Lewin,

Attached, please find the weekly well monitoring records for Kapoho State 7 and MW-2 as
requested by the DLNR letter dated March 13, 1991. MW-2 and KS-7 are monitored every day.
MW-1 and MW-2 are sampled once per week for fluid chemistry changes. This report covers
the period between December 22 and December 28, 1991. Included are tabulated temperature
and depth to water level data for KS-8 and MW-2. Also included in this report are the latest
water chemistry analyses performed by Brewer Laboratories.

Should you have any questions, please call me.

Sincerely, |

“Thowa-S s - l(/\%/&s
Thomas G. Kizis
Environmental Coordinator

JS/cd
Attachments

cc: C. Hew, DOH
W. Paty, DLNR
D. Nakano, DLNR ~
D. Berube
B. Teplow
J. Sternfeld
File: 7.13.2,7.13.3, 7.12. 18 (XS-7), 7.12.MW-1, 7.12.MW- 2

(21096F/cd)

14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 « (808) 961-2786 + Facsimile (808) 935-5562
Post Office Box 1337, Hilo, Hawau 96721-1337



Puna Geothermal Venture
MW-2 Water Level and Temperature Data
KS-7 Water Level and Temperature Data

MW -2

Date Time W. L. (FT) Temperature (F)
23-Dec—91 09:30 AM 574.90 139
26-Dec-91 09:30 AM 574.87 140
P7-Dec-91 | - .09:10 AM 574.90 140
KS -7

Date Time W. L. (FT) Temperature (F)
23-Dec-91 09:54 AM 34.21 147
26-Dec-91 09:00 AM 34.28 140
27-Dec—-91 09:38 AM 34.26 136
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BREWER  “-

ENVIRONMENTAL LD
INDUSTRIES, INC. PUNA GEOTHERMAL VENTw2
s C. BREWER company -
LABORATORY ANALYSIS
REPORT

Environmental Services Division

CLIENT: ATTN: JEFFREY STERNFELD
PUNA GEOTHERMAL VENTURES
P 0 BOX 1337

HILO, HAWAII 2&721 JOB NUMBER:5314
SAMPLLE LOCATION: DATE: ©OCT. 0%, 1391
Date/Time Sampled: 10/02/%1 Matrix: WATER
Date/Time Received: 10/02/%1 @1520 Analysis Date: 10/02/971-
B ' ) o o ' o T 10/07/91
ANALYSIS  SAMPLE ID  SAMPLE ID  Reporting Method
M2 MW-3 Limits mg/l Number
(105&) (1112)
RESULTS "RESUL.TS
ma/1 mg/1

Sodium | 4E5 59.2 ' 0.01 273.1
Potassium 2.9 10.1 0.01 252.1
Magriesium . 27.3 13.6 0.01 - 242 .1
Calcium 43.4 20.7 0.01 215.1
Chlorides =13 20 0.5 : 325.3
Sulfates 112 193 1.0 375.4
Alkalinity £3 39 1.0 310.1
(mgCaCo3/1) -
Total Dissolved 1714 524

Solids 1£0.1
Silica 79.8 102 0.2 370.1
pH  (units) .0 7.6 150.1

Page 1 of 1

BREWER ENVIRONMENTAL INDUSTRIES, INC.

PO. BOX 552
PAPAIKOU, HI 96781
PHONE (808) 964-5522
FAX (808) 964-5309
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BREWER ENVIRONMENTAL SEF '\CES

a Department of Brewer Environmental Industries &,

P.0.BOX 552 PAPAIKOU, HAWAII 96781 PHONE: 964- 5522 FAX: 964-5309

LABORATORY ANALYSIS REPORT (1)

PUNA GEOTHERMAL VENTURE

ATTN:

“Ey

5131

vk JOB NO. _
pATE—_SEPT. 18, 1991
PAGE - 1 __oF 1

MR. JEFFREY STERNFELD

TO: i
ADDRESS: P.O0. BOX 1337 PHONE:
HILO, HAWAII 96721
SAMPLES OF: WATER
SAMPLED BY: J. STERNFELD SAMPLING DATE: AS NOTED TiME: _AS NOTED
RECEIPT DATE: ___ 09/11/91 TIME: 1300
DATE SAMPLE ANALYZED 09/11-17/9109/11-17/9]
TIME SAMPLE ANALYZED
SAMPLETYPE -
SAMPLE DESCRIPTION MW—1 MW=2
09/11/91 09/10/91
UNITS (1100) (1400)
SODIUM ng/1 60. 4 154
POTASSIUM mg/1 10.1 12.7
MAGNESIUM mg/1 13.3 13.8
CALCIUM mg/1 20.2 14.3
CHLORIDES mg/1 19 350
SULFATES mg/1 82 75.2
ALKALINITY ngCaco, /1 30 37
TOTAL DISSOLVED mg/l 452 800
'SOLIDS
SILICA mng/l 102 72.8 -
pH units 7.8 7.9
LABORATORY REMARKS Samples analyzed according to “Methods for Chemical AnaIySis of Water and Wastes”, U.S.'

=nvironmental Protection Agehcy, March, 1979 and/or “Microbiological Methods for Monitoring the Environment”,

J.S. Environmental Protection Agency, August, 1978.
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BREWER ENVIRONMENTAL ches

a Department of Brewer Environmental Industries
P.O. BOX 552 PAPAIKOU, HAWAII 96781 PHONE: 964-5522 FAX: 964-5309 -

LABORATORY ANALYSIS REPORT (1)

PUNA GEOTHERMAI, VENTURE

5187

JOB NO. ‘
aTe  SEPT. 20, 199
PAGE OF 1

MR. JEFFREY STERNFELD

TO: ATTN:
ADDRESS: P.0. BOX 1337 PHONE:
.HILO, HAWAII- 96721

SAMPLES OF: WATER
SAMPLED BY: CLIENT SAMPLING DATE: 09/18/91 TIME: AS_NOTED _
RECEIPT DATE: 09/18/91 TIME: 1530

DATE SAMPLE ANALYZED D9/18-20/91p9/18-20/91/09/18-20/91

TIME SAMPLE ANALYZED

SAMPLE TYPE ' =

SAMPLE DESCRIPTION Mi-1 MW—2 MW=3

UNITS (1425) (1144) (1420)

SODIUM mg/1l 56.2 342 60.8

POTASSIUM mg/1l 9.54 26.5 11.5

MAGNESIUM mg/1 12.0 19.6 13.2

CALCIUM mg/1l 15.3 32.1 18.3

CHLORIDES mg/l 19.5 675 20

SULFATES mg/1l 184 82.8 197

ALKALINITY mgCaC0.,{1 24 61 29

TOTAL DISSOLVED mg/1l 493 1379 545

SOLIDS

SILICA mg/1l 74.0 53.5 86.6

pH units 7.5 8.3 7.5
LABORATORY REMARKS: Samples analyzed according to “Methods for Chemical Analysis of Water and Wastes”, U.s.

Environmental Protection Agency, March, 1979 and/or “Microbiological Methods for Monitoring the Environment”,

;

U.S. Environmental Protection Agency, August, 1978.

(j&m W‘\c&n&y\. o~




BREWER ENVIRONMENTAL Shbi

VICES ' .
‘Departmént of Brewer Environmental Industriefe.. Q g
20 BOX 552 JOB NO. 5246

P.O.BOX 552 PAPAIKOU, HAWAII 96781 PHONE: 98%-5522 FAX: 964-5309 -

) ! DATE OCT. 03, 1991
LABORATORY ANALYSIS REPORT (1) | oace_ L o 1
10: PUNA GEOTHERMAL VENTURE ATTN: MR. JEFFREY STERNFELD
ADDRESS: P.O0. BOX 1337 PHONE:

"HILO, HAWAII- 96721 :

SAMPLES OF: WATER
SAMPLED BY: J. STERNFELD SAMPLING DATE: 09/25/91 TiMe: AS_NOTED
RECEIPT DATE: 09/25/91 TIME: 1300

DATE SAMPLE ANALYZED 09/25-27/9109/25-27/9]

TIME SAMPLE ANALYZED

SAMPLE TYPE ' -

SAMPLE DESCRIPTION MW—1 MW =2

UNITS (1201) (1105)

SODIUM mg/1 59.3 400

POTASSIUM mg/1l £0.01 - 22

MAGNESIUM mg/1l 59.8 16.9

CALCIUM mg/1l 54.5 36.8

CHLORIDES mg/1l 20 663

"SULFATES mg/1 190 70.3

ALKALINITY mgCacCo.}1 28 59 |

TOTAL DISSOLVED mg/1 572 1383

SOLIDS
SILICA mg/1l 101 36.3 -
pH units 7.7 8.5

LABORATORY REMARKS:  Samples analyzed according to “Methods for Chemical Analysis of Water and Wastes”, U.S.
Environmental Protection Agency, March, 1979 and/or “Microbiological Methods for Monitoring the Environment”,

U.S. Environmental Protection Agency, August, 1978. ‘ /K()/m Mr.QfP’gh,'W
| o~
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BREWER

ENVIRONMENTAL
INDUSTRIES, INC.
"G BREWER commany LABORATORY ANALYSIS
REPORT
Environmental Services Division

CLIENT: ATTN: JEFFREY STERNFELD
PUNA GEOTHERMAL VENTURES
P O BOX 1337 JOB NUMBER: 5443

HILO, HAWAII 96721
- ' DATE: OCT. 26, 1991

SAMPLE LOCATION:

Date Sampled: 10/16/91 Matrix: WATER
Date Received: 10/16/91 Analysis Date: 10/16-18/91
SAMPLE ID SAMPLE ID
MW-2 MW-3
ANALYSIS RESULTS RESULTS Reporting Method
mg/l mg/1l ; Limits mg/1 Number
Sodium 399 75.2 0.01 273.1
Potassium ‘ 16.9 7.72 0.01 258.1
Magnesium 15.8 13.1 0.01 242.1
Calcium 30.8 18.7 0.01 c 215.1
Chlorides 688 20 . 0.5 325.3
Sulfates : 61.2 190 1.0 : 375.4
Alkalinity 67.0 26.0 1.0 310.1
(mgCaco03/1)"
Total Dissolved - 1410 495 -
Solids : " 160.1
Silica 16.6 87.7 0.2 370.1
pH (units) 8.3 7.7 150.1

Approved

BREWER ENVIRONMENTAL INDUSTRIES, INC.
PO. BOX 552

PAPAIKOU, Hi 96781

PHONE (808) 964-5522

FAX (808) 964-5309
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BREWER

ENVIRONMENTAL
INDUSTRIES, INC. ,
" AREWER compny LABORATORY ANALYSIS
REPORT
Environmental Services Division
CLIENT: PUNA GEOTHERMAL VENTURE ATTN: JEFFREY STERNFELD

P.O. BOX 1337
HILO, HAWAII 96721 JOB NUMBER: 5504

DATE: NOV. 11, 199%
SAMPLE ILOCATION:

Date Sampled: 10/22/91-10/23/91 Matrix: WATER
Date Received: ~10/23/91 Analysis Date: 10/24-11/07/91
SAMPLE ID# SAMPLE ID#
MwW-2 MW-3
ANALYSIS RESULTS RESULTS REPORTING Method
mg/l mg/l - LIMITS Number
SODIUM 437 66 ‘ 0.01 273.1
POTASSIUM 22.5 8.14 0.01 258.1
MAGNESIUM 20.9 13.3 0.01 L 242.1
CALCIUM 35.3 19.0 0.01 215.1
CHLORIDE 735 20 0.5 7 325.3
SULFATE 78.4 197 1.0 375.4
ALKALINITY 66 30 1.0 310.1
(mgCacCo03/1)
TOTAL DISSOLVED 1578 515 1160.1
SOLIDS
SILICA 38.7 103 0.2 . 370.1
pH (units) 8.2 7.7 _ ~ , 150.1

Approved By:

BREWER ENVIRONMENTAL INDUSTRIES, INC.
- PO.BOX 552

PAPAIKOU, HI 96781

PHONE (808) 964-5522

FAX (808) 964-5309
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BREWER

ENVIRONMENTAL :
INDUSTRIES, INC. LABORATORY ANALYSIS .
anC BREWER company REPORT
Environmental Services Division
CLIENT: - ‘ ATTN:
PUNA GEOTHERMAL VENTURES JEFFREY STERNFELD

P O BOX 1337

HILO, HAWAII 96721
‘ ' JOB NUMBER: 5651

SAMPLE LOCATION: Date: NOVEMBER 19, 1991
Date Sampled: 11/08/91 Matrix: . WATER
Date Received: 11/08/91 Analysis Date: 11/13/91

SAMPLE 1D SAMPLE ID

MW-2 MW-3
ANALYSIS RESULTS RESULTS Reporting Method

mg/1 mg/l Limits mg/l Nunber
sodivn 521 s2.9 0.1 2131
Potassium 19.4 8.32 0.01 258.1
Magnesium 17.9 12.7 | 0.01 242.1
Calcium 19.0 10.6 0.01 215.1
Chlorides 738 19.5 0.5 T 3253
sulfates 71.6 175 1.0 375.4
Alkalinity 65 30 1.0 . 310.1
Total Dissolved

Solids 1500 518 160.1

Silica 32.1 101 0.2 - 370.1
pH (units) ‘ 8.4 7.7 ' © 150.1

ND = Not Detected

APPROVED BY: YV\GSLLAZ»a:iE>Ut1*«/’

BREWER ENVIRONMENTAL INDUSTRIES, INC,
PO. BOX 552

PAPAIKOU, HI 9678%

PHONE (808) 964-5522

FAX (808) 964-5309




BREWER
ENVIRONMENTAL
INDUSTRIES, INC.

AC BREWER company

Q

LABORATORY ANALYSIS
REPORT

Environmental Services Division

CLIENT: PUNA GEOTHERMAL VENTURES ATTN: JEFFREY STERNFELD
P O BOX 1337
HILO, HAWAII 96721 JOB NUMBER: 5746
DATE: DEC. 04, 1991
SAMPLE LOCATION:
Date Sampled: 11/20/91 Matrix: WATER 4
Date Received: 11/20/91 Analysis Date: 11/20-12/03/91
SAMPLE ID SAMPLE ID
MW-2 MW-3
ANALYSIS RESULTS RESULTS Reporting Method
mg/1l mg/1l Limits mg/1 - Number
Sodium 487 57.9 0.01 273.1
Potassium 23.3 7.9 0.01 258.1
Magnesium 15.6 13.2 0.01 242.1
Calcium 29.1 16.3 0.01 215.1
Chlorides 725 20 0.5 325.3
Sulfates 66.6 197 1.0 ‘ 375.4
Alkalinity 61 30 1.0 310.1
(mg CaCO3/1) -
Total Dissolved 1370 460 1.0 - ,
Solids 160.1
Silica 28.2 101 0.2 370.1
pH (units) 8.6 7.7 150.1

Page 1 of 2

Approved By:

- BREWER ENVIRONMENTAL INDUSTRIES, INC.
PO. BOX 552

PAPAIKOU, HI 96781

PHONE (808) 964-5522

FAX (808) 964-5309
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BREWER

ENVIRONMENTAL
INDUSTRIES, INC.

C AHEWER company

Q

LABORATORY ANALYSIS
REPORT

CLIENT: PUNA GEOTHERMAL VENTURES

P O BOX 1337

ATTN: JEFFREY STERNFELD

Environmental Services Division

BREWER ENVIRONMENTAL INDUSTRIES, INC.

PO. BOX 552
PAPAIKOU, it 56781
P1ONE (R08) 9645522
FAX (808) 964 5309

HILO,_HAWAII »96721 JOB NUMBER: 5804
‘ 'DATE: DEC. 11, 1991—

SAMPLE LOCATION:
Date Sampled: 11/27/91 Matrix: WATER
Date Received: 11/27/91 Analysis Date:

SAMPLE ToF GANPLE TDF GAWPLE T5F

MW~-2 MW-3 GTW-3
ANALYSIS RESULTS RESULT RESULT ANALYSIS Reporting Method

mg/l mg/1l mg/1l DATE Limits mg/1 Number
Sodium 405 53.4 2140 12/5/91 0.01 273.1
Potassium 22.3 8.7 236 12/5/91 0.01 258.1
AMagnesium 16.0 12.8 142 12/5/91 0.01 242.1
Calcium 28.4 10.5 172 12/5/91 ~  0.01 215.1
Chlorides 763 19 4600 11/27/91 0.5 325.3
Sulfates 70.3 197 447 11/27/91 1.0 375.4
‘Alkalinity 61 30 33 11/27/91 1.0 310.1
Total Dissolved

Solids 1430 504 8170 12/3/91 . 160.1
Silica 31.9 100 176 11/27/91 0.2 370.1
pPH (units) 8.5 7.7 7.2  11/27/91 150.1
ND = Not Detected -
APPROVED BY: \M‘C\Qg&v%/ '




A Hawaii Partnership

January 21, 1992 92 Janer Al0: 56

Dr. John C. Lewin, M.D.
State of Hawaii
Department of Health
P.O. Box 3378

Honolulu, Hawaii 96801

Dear Dr. Lewin,

Attached, please find the weekly well monitoring records for Kapoho State 7 and MW-2 as
requested by the DLNR letter dated march 13, 1991. MW-2 and KS-7 are monitored every day.
MW-1 and MW-2 are sampled once per week for fluid chemistry changes. This report covers
the period between December 29, 1991 and January 11, 1992. Included are tabulated
temperature and depth to water level data for KS-7 and MW-2. Also included in this report are
the latest water chemistry analysis performed by Brewer Laboratories.

If you have any questions, please call me.
Sincerely, i
Ouwss G- l(/\/gkf

Thomas G. Kizis
Environmental Coordinator

Attachments

JS/cd

cc:  C. Hew, DOH iy o
W. Paty, DLNR
D. Nakano, DLNR
D. Berube
B. Teplow
J. Sternfeld
File: 7.13.2, 7.13.3, 7.12.18 (KS-7), 7.12.MW-1, 7.12.MW-2

(21108F/cd)

14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 + (808) 961-2786 « Facsimile (808) 935-5562
Post Office Box 1337, Hilo, Hawaii 96721-1337
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Puna Geothermal Venture
MW-2 Water Level and Temperature Data
KS-7 Water Level and Temperature Data

MW -2

Date Time W. L. (FT) Temperature (F)
30-Dec-91 10:20 AM 674.85 141
03-Jan-92 09:03 AM 574.88 141
06-Jan-92 02:19 PM 574.84 141
09-Jan-92 08:49 AM 574.81 142
10-Jan-92 09:01 AM 574.78 136
KS -7

Date Time W. L. (FT) Temperature (F)
30-Dec-91 11:00 AM 34.31 150
03—Jan-92 02:25 PM 34.35 140
06—Jan-92 02:55 PM 35.19 143
09—Jan-g2 09:25 AM 35.42 138
10-Jan-82 09:20 AM 35.51 126

PR3
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BREWER

ENVIRONMENTAL
INDUSTRIES, INC.

aC BREWER company

LABORATORY ANALYSIS
REPORT Environmental Services Division

CLIENT:

PUNA GEOTHERMAL VENTURES
P O BOX 1337

HILO, HAWAII 96721

ATTN:
JEFFREY STERNFELD

JOB NUMBER: 5891-A
SAMPLE LOCATION: Date: 1/7/92
Matrix: WATER
Analysis Date: 12/11-16/91

Date Sampled: 12/11/91
Date Received: 12/11/91

SAMPLE ID SAMPLE ID

MW-1 Mw=-2
ANALYSIS RESULTS RESULTS Reporting Method

mg/1l mg/1l Limits mg/1 Number
Sodium ss a78  o.01 273.1
Potassium 7.8 21 0.01 258.1
Magnesium 34 23 0.01 242.1
Calcium 14 23 0.01 215.1
Chlorides 20.5 775 0.5 325.3
Sulfates 185 63.7 1.0 375.4
Alkalinity 27 62 1.0 310.1
Total Dissolved

Solids 354 1253 160.1

Silica 86.3 30.7 0.2 370.1
PH (units) 7.5 8.6 150.1

ND = Not Detected Page 1 of 2

I et o b Tl U U T E=A T L IR ™
2UNA BECTHE IMAL VIniienk

APPROVED BY:Q@Mn@ Vvyﬁnggyx-iaagx,«/”’

BREWER ENVIRONMENTAL INDUSTRIES. INC.
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LABORATORY ANALYSIS
REPORT

ATTN:
JEFFREY STERNFELD

CLIENT:
PUNA GEOTHERMAL VENTURES
P O BOX 1337
HITLO, HAWAII 96721

JOB NUMBER: 5891-B
SAMPLE LOCATION: Date: 1/7/92
Matrix: WATER

Analysis Date:

Date Sampled: 12/11/91
Date Received: 12/11/91

SAMPLE ID SAMPLE ID

MW-3 GTW3
ANALYSIS RESULTS RESULTS Reporting Method

mg/1 mg/1l Limits mg/1 Number
sodium s52.5 3370 o.01  273.1
Potassium 9.5 304 0.01 258.1
Magnesium 12.7 17.7 0.01 242.1
Calcium 12.6 178 0.01 215.1
Chlorides 20.0 5400 0.5 325.3
Sulfates 197 500 1.0 375.4
Alkalinity 30 36 1.0 310.1
Total Dissolved

Solids 338 8712 160.1

Silica 102 194 0.2 370.1
pPH (units) 7.8 7.3 150.1

o a ; ’

TN e

ND = Not Detected Page 2 of 2 DA GI0T

~ i ;E”\irxq.. H.l%lv \‘

APPROVED BY: %\MQ YV\ &caQ.»\ B —



© BREWER o

ENVIRONMENTAL
INDUSTRIES, INC.

00 HOTWIE L oy

LABORATORY ANALYSIS
REPORT

Environmental Services Division

CLIENT: ATTN: .
PUNA GEOTHERMAL VENTURES JEFFREY STERNFELD
P O Box 30

Pahoa, Hawaii 96778 g
. N JOB NUMBER: 6010-1
SAMPLE LOCATION: . Date: 1/3/92
Matrix: WATER
Analysis Date: 12/27-12/31/91

Date Sampled: 12/26/91
Date Received: 12/26/91

SAMPLE ID SAMPLE ID

Mw-1 MW-2
ANALYSIS RESULTS RESULTS Reporting Method

mg/1l mg/1 Limits mg/1 Number
sodium 7 s66 0.0 273.1
Potassium 8.9 22 0.01 258.1
Magnesium 12 14 0.01 242.1
Calcium 11 21 0.01 215.1
Chlorides 19.0° 788 0.5 325.3
Sulfates 183’ 70.8 1.0 375.4
Alkalinity 32 ' 61 1.0 310.1
Total Dissolved

Solids 493 1529 160.1

Si%ica 97.5 32.6 0.2 370.1
pH (units) 7.9 8.5 150.1
ND = Not Detected Page 1 of 2

APPROVED szfavam&m@;w
3

BREWER ENVIRONMENTAL INDUSTRIES, INC.
B POY 442

PAPAW O] b ORTAY
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© BREWER

ENVIRONMENTAL
INDUSTRIES, INC.

# O BIREWE B censgrenny

LABORATORY ANALYSIS

REPORT
Environmental Services Division

CLIENT: ; ATTN: .
PUNA GEOTHERMAIL VENTURES JEFFREY STERNFELD
P O Box 30 ‘ '

Pahoa, Hawaii 96778 L
: JOB NUMBER: 6010-2

SAMPLE LOCATION: Date: 1/3/92
Date Sampled: 12/26/91 . Matrix: WATER
Date Received: 12/26/91 Analysis Date: 12/27-12/31/91
‘ SAMPLE ID

Mw-3
ANALYSIS RESULTS Reporting Method

mg/1 Limits mg/1 Number
sodium e .1 273.1
Potassium 8.7 0.01 258.1
Magnesium 12 0.01 242.1
Calcium 12 0.01 215.1
Chlorides | 23.5 0.5 325.3
Sulfates : 157 1.0 375.4
Alkalinity . 30 1.0 310.1
Total Dissolved

Solids 489 160.1

?ilica 103 0.2 370.1
pPH (units) 7.6 150.1
ND = Not Detected Page 2 of 2

APPROVED BY: -

BREWER ENVIRONMENTAL INDUSTRIES, INC.
B pOY 42
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BREWER

ENVIRONMENTAL
INDUSTRIES, INC.

a8 C BREWER company

o

LABORATORY ANALYSIS

REPORT

CLIENT:

PUNA GEOTHERMAL VENTURES

P O BOX 1337
HILO, HAWAII

SAMPLE LOCATION:

96721

Date Sampled: 12/11/91

ATTN:

JEFFREY STERNFELD

JOB NUMBER:
Date: 1/7/92

Matrix: WATER

5891-A

Environmental Services Division

Date Received: 12/11/91 Analysis Date: 12/11-16/91
SAMPLE ID SAMPLE ID
Mw-1 Mw-2
ANALYSIS RESULTS RESULTS Reporting Method
mg/1l mg/1 Limits mg/1l Number
sodium ss 478 o0.01 273.1
Potassium 7.8 21 0.01 258.1
Magnesium 34 23 0.01 242.1
Calcium 14 23 0.01 215.1
Chlorides 20.5 775 0.5 325.3
Sulfates 185 63.7 1.0 375.4
Alkalinity 27 62 1.0 310.1
Total Dissolved
Solids 354 1253 160.1
Silica 86.3 30.7 0.2 370.1
pH (units) 7.5 8.6 150.1
T IRV
YilANs@d Y

ND = Not Detected

Page 1 of 2
PUNA ©

APPROVED BY:

BREWER ENVIRONMENTAL INOUSTRIES, INC.

OTHERMAL VENTURE
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LABORATORY ANALYSIS
REPORT

CLIENT: ATTN:
PUNA GEOTHERMAL VENTURES JEFFREY STERNFELD
P O BOX 1337
HILO, HAWAII 96721

JOB NUMBER: 5891-B
SAMPLE LOCATION: Date: 1/7/92

Matrix: WATER
Analysis Date:

Date Sampled: 12/11/91
Date Received: 12/11/91

SAMPLE ID SAMPLE ID

Mw-3 GTW3
ANALYSIS RESULTS RESULTS Reporting Method

mg/1l mg/1l Limits mg/1 Number
sodium 52.5 3370 0.1 273.1
Potassium 9.5 304 0.01 258.1
Magnesium 12.7 17.7 0.01 242.1
Calcium 12.6 178 0.01 215.1
Chlorides 20.0 5400 0.5 325.3
Sulfates 197 500 1.0 375.4
Alkalinity 30 36 1.0 310.1
Total Dissolved

Solids 338 8712 160.1

Silica 102 194 0.2 370.1
pPH (units) 7.8 7.3 150.1
ND = Not Detected Page 2 of 2 DUNA GEOTHE:MAL VENTURE

APPROVED BY: -
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Puna Geothermal Venture
MW-2 Water Level and Temperature Data
KS-7 Water Level and Temperature Data

MW -2

Date Time W. L. (FT) Temperature (F)
14-Jan-92 02:44 PM 5§73.90 126
15-Jan-92 09:33 AM 574.21 139
17-Jan-92 01:28 PM §74.67 129
20—Jan-92 09:00 AM 574.74 130
22-Jan-92 01:39 PM 574.72 M.R.
23-Jan-92 08:38 AM 574.80 139
24—-Jan-92 09:19 AM 574.79 138
27-Jan-92 12:58 PM 574.72 136
KS -7

Date Time W. L. (FT) Temperature (F)
13-Jan-92 09:256 AM 34.35 140
14-Jan-92 03:53 PM 35.81 135
16-Jan-92 02:12 PM 35.87 120
17-Jan-92 01:57 PM 36.00 163
20-Jan-92 09:24 AM 36.20 144
22-Jan-92 03:26 PM 36.37 139
24-Jan-92 09:45 AM 36.67 144

‘X S <i‘.
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\Q@UNA GEOTHERMAL VENTURE®

A Hawaii Partnership KEoeivVED =

February 3, 1992 , ool oanoun

Dr. John C. Lewin, M.D.
State of Hawaii o
Department of Health Loty
P.O. Box 3378

Honolulu, Hawaii 96801

Ur WATER &
"1.,_ ¥ »Uf fiﬂx‘r

1 Y

Dear Dr. Lewin,

Attached, please find the weekly well monitoring records for Kapoho State 7 and MW-2 as
requested by the DLNR letter dated March 13, 1991. MW-2 and KS-7 are monitored every day.
MW-1 and MW-2 are sampled once p[er week for fluid chemistry changes. This report covers
the period between January 12 and 25, 1992. Included are tabulated temperature and depth to
water level data for KS-7 and MW-2. Also included in this report are the latest water chemistry
analyses performed by Brewer Laboratories.

If you have any questions, please do not hesitate to contact me.
Sincerely,

Thomas G. Kizis
Environmental Coordinator

JS/cd
Attachment
cc: Hew, DOH
Jﬁ Paty, DLNR
D. Nakano, DLNR
D. Berube
B. Teplow
J. Sternfeld
File: 7.13.2, 7.13.3, 7.12.18, 7.12.MW-1, 7.12.MW-2
(21118F/cd)

14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 + (808) 961-2786 + Facsimile (808) 935-5562
Post Office Box 1337, Hilo, Hawaii 96721-1337
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Puna Geothermal Venture
MW-2 Water Level and Temperature Data
KS-7 Water Level and Temperature Data

MW -2

Date Time W. L. (FT) Temperature (F)
14—Jan-92 02:44 PM §73.90 125
15-Jan-92 09:33 AM 574.21 139
17-Jan-92 01:28 PM 574.67 129
20~Jan-92 09:00 AM 574.74 130
22-Jan-92 01:39 PM 574.72 M.R.
23—-Jan-92 08:38 AM 574.80 139
24-Jan-92 09:19 AM 574.79 138
27-Jan-92 12:58 PM §74.72 136
KS -7

Date Time W. L. (FT) Temperature (F)
13-Jan~-92 09:25 AM 34.35 140
14—Jan-92 03:53 PM 35.81 136
15-Jan-92 02:12 PM 35.87 120
17-Jan-92 01:57 PM 36.00 163
20-Jan-82 09:24 AM 36.20 144
22-Jan-92 03:26 PM 36.37 139
24-Jan-92 09:45 AM 36.67 144




| ) Q

LABORATORY ANALYSIS

REPORT
CLIENT: PUNA GEOTHERMAL VENTURES ATTN: JEFFREY STERNFELD
P O BOX 1337
HILO, HAWAII 96721 JOB NUMBER: 6041

DATE: JAN. 15, 1992
SAMPLE LOCATION:

Date/Time Sampled: 01/02/92 @ 0900 Matrix: WATER
Date/Time Received: 01/03/92 @ 1315

SAMPLE ID#

MW-3
ANALYSIS RESULTS Reporting ANALYSIS Method

mg/1l Limits mg/1 DATE Number
Sodium 56.7 0.01 01/09/92 273.1
Potassium 8.5 0.01 01/09/92 258.1
Magnesium 12.0 0.01 01/09/92 242.1
Calcium 12.7 0.01 01/09/92 215.1
Chlorides 18.5 0.5 01/03/92 325.3
Sulfates 196 1.0 01/03/92 375.4
Alkalinity 30 1.0 01/03/92 310.1
Total Dissolved 482 01/07-08/92

Solids 160.1
Silica 102 0.2 01/03/92 370.1
pH (units) 7.7 01/03/92 150.1
Page 2 of 2

Approved B -



BREWER

ENVIRONMENTAL
INDUSTRIES, INC.

8 C BREWER company

o

LABORATORY ANALYSIS
REPORT

CLIENT: PUNA GEOTHERMAL VENTURES
P O BOX 1337
HILO, HAWAII 96721

SAMPLE LOCATION:

Date/Time Sampled: 01/02/92 @ as noted
Date/Time Received: 01/03/92 @ 1315

ATTN: JEFFREY STERNFELD

JOB NUMBER: 6041

DATE: JAN. 15, 1992

Matrix: WATER
Analysis Date:

Environmental Services Divisior

SAMPLE 1D SAMPLE ID#

Mw-1 MW-2
Time Sampled: 0915 1051
ANALYSIS RESULTS RESULTS Reporting ANALYSIS Metho:
mg/1l mg/l Limits mg/1 DATE Numbe:
Sodium 60.7 489 0.01 01/09/92 273.1
Potassium 8.0 23.6 0.01 01/09/92 258.1
Magnesium 9.6 15.6 0.01 01/09/92 242.1
Calcium 13.4 19.9 0.01 01/09/92 215.1
Chlorides 20.5 800 0.5 01/03/92 325.3
Sulfates . 189 69.7 1.0 01/03/92 375.4
Alkalinity 25 59 1.0 01/03/92 310.1
Total Dissolved 455 1600 01/07-08/92
Solids 160.1
Silica 35.2 35.4 0.2 01/03/91 370.1
pH (units) 7.7 8.4 01/03/92 150.1

Page 1 of 2

Approved BY -

BREWER ENVIRONMENTAL INDUSTRIES, INC.
PO. BOX 552

PAPAIKOU, HI 96781

PHONE (808) 964-5522

FAX (808) 964-5309
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" PUNA GEOTRMAL VENTURS

A Hawaii Partnership L CEIVE

February 12, 1992

Dr. John C. Lewin, M.D.
State of Hawaii
Department of Health
P.O. Box 3378

Honolulu, Hawaii 96801

Dear Dr. Lewin,

Attached, please find the weekly well monitoring records for Kapoho State 7and MW-2
as requested by the DLNR letter dated March 13, 1991. MW-2 and KS-7 are currently
being monitored a minimum of 3 times per week. Water samples from MW-1and/or MW-
3 and MW-2 are collected very other week for fluid chemistry changes. This report
covers the period between January 26 and February 8, 1992. Included are
temperature and depth to water level data for KS-7 and MW-2. Also included in this
report are the latest water chemistry analyses performed by Brewer Laboratories.

Should you need any additionalinformation or clarification, please do not hesitate to
call me at 965-6233.

Sincerely, -
" s G- IS

Thomas G. Kizis

Environmental Coordinator

JS/va
Attachment

cc: C. Hew, DOH
W. Paty, DLNR

D. Nakano, DLNR

D. Berube

B. Teplow

J. Sternfeld

File: 7.13.2, 7.13.3, 7.12.18, 7.12.MW~-1, 7.12.MW-2

(21118F/cd)

14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 « (808)961-2786 + Facsimile (808) 935-5562
Post Office Box 1337, Hilo, Hawaii 96721-1337



Puna Geothermal Venture
MW-2 Water Level and Temperature Data
KS-7 Water Level and Temperature Data

MW -2

Date Time W. L. (FT) Temperature (F)
27-Jan-92 12:58 PM 574.72 136
30-Jan-92 09:58 AM 574.75 134
31-Jan-92 08:42 AM 574.77 1356
03-Feb-92 08:54 AM 574.86 135
05-Feb-92 11:01 AM 574.87 136
07-Feb-92 02:04 PM 574.87 136
KS -7

Date Time W. L. (FT) Temperature (F)
27-Jan-92 01:33 PM 36.75 149
30-Jan-~-92 02:05 PM 37.05 162
31-~Jan-92 09:08 AM 37.08 168
03-Feb-92 02:23 PM 37.32 150
05-Feb-92 11:25 AM 37.47 162
07-Feb-92 02:23 PM 37.53 148




QBREWER @)

ENVIRONMENTAL
INDUSTRIES, INC.

"0 10T WIE 18 o cnevegmmery

LABORATORY ANALYSIS
REPORT

Environmental Services Divisi

CLIENT: ATTN: .
PUNA GEOTHERMAL VENTURES JEFFREY STERNFEL
P O Box 30

Pahoa, Hawaii 96778

. . JOB NUMBER: 6010-1
SAMPLE LOCATION:. Date: 1/3/92
Date Sampled: 12/26/91

Matrix: WATER
Date Received: 12/26/91

Analysis Date: 12/27-12/31/91

SAMPLE ID SAMPLE IDb

MW-1 Mw-2
ANALYSIS RESULTS RESULTS Reporting Method

mg/1l ng/1l Limits mg/1l Number
Sodium 67 466 0.01 273.1
Potassium 8.9 22 0.01 258.1
Magnesium 12 14 0.01 242.1
Calcium 11 21 0.01 215.1
Chlorides ' 19.0° 788 0.5 325.3
Sulfates 183 70.8 1.0 375.4
Alkalinity 32 - 61 1.0 310.1
Total Dissolved

Solids 493 1529 160.1

Si%ica 97.5 32.6 0.2 370.1
pPH (units) 7.9 8.5 150.1
ND = Not Detected Page 1 of 2

APPROVED BY:

BREWER ENVIRONMENTAL INDUSTRIES. INC
AN
A v 8. - ‘0




OBREWER o
INDUSTRIRS It

» € BACWE N ety

LABORATORY ANALYSIS.
REPORT
Environmental Services Divisi

CLIENT: : ATTN: )
PUNA GEOTHERMAL VENTURES JEFFREY STERNFELD
P O Box 30 '

Pahoa, Hawaii 96778 -
: JOB NUMBER: 6010-2

SAMPLE LOCATION: pate: 1/3/92 .
Date Sampled: 12/.26/91 Matrix: WATER
Date Received: 12/26/91 Analysis Date: 12/27-12/31/91
- SAMPLE ID

MW-3
ANALYSIS RESULTS Reporting Method

mng/l Limits mg/1l Number
Sodium 62 0.01 ) 273.1
Potassium . 8.7 0.01 258.1
Magnesium 12 0.01 242.1
Calcium 12 0.01 215.1
Chlorides . 23.5 | 0.5 325.3
Sulfates : 157 1.0 375.4
Alkalinity ' 30 1.0 310.1
Total Dissolved

Solids 485 160.1

§ilica 103 0.2 370.1
pH (units) 7.6 150.1
ND = Not Detected Page 2 of 2

APPROVED BY: -

BREWER FNVIRONMENTAL :NOUSTRIES, INC
SRR
- "8




BREWER

ENVIRONMENTAL
INDUSTRIES, INC.

e C BREWER company

LABORATORY ANALYSIS

REPORT
Environmental Services Divisii
CLIENT: PUNA GEOTHERMAL VENTURES ATTN: JEFFREY STERNFELD
P O BOX 1337
HILO, HAWAII 96721 JOB NUMBER: 6041

DATE: JAN. 15, 1992
SAMPLE LOCATION:

Date/Time Sampléd: 01/02/92 @ as noted Matrix: WATER
. Date/Time Received: 01/03/92 @ 1315 Analysis Date:
SAMPLE ID SAMPLE ID#
MW-1 MW-2
Time Sampled: 0915 1051
ANALYSIS RESULTS RESULTS Reporting ANALYSIS Meth
mg/1 mg/1l Limits mg/1l DATE Numb
Sodium 60.7 489 0.01 01/09/92 273.
Potassium 8.0 23.6 0.01 01/09/92 258.
Magnesium 9.6 15.6 0.01 01/09/92 242..
calcium 13.4 19.9 0.01 01/09/92 215.
Chlorides 20.5 800 0.5 01/03/92 325.;
Sulfates 189 69.7 1.0 01/03/92 375..
 Alkalinity . 25 59 1.0 . 01/03/92 3iC.:
Total Dissolved 455 1600 1 01/07-08/92
Solids 160.:
Silica 35.2 35.4 0.2 01/03/91 370.:
pH (units) 7.7 8.4 01/03/92 150.:
Page 1 of 2

Approved By -

BREWER ENVIRONMENTAL INDUSTRIES, INC.

PO. BOX 552
PAPAIKQU. HI 96781
PHONE (808) 964-5522
FAX (808) 964-5309




Q

LABORATORY ANALYSIS

REPORT
CLIENT: PUNA GEOTHERMAL VENTURES ATTN: JEFFREY STERNFELD
P O BOX 1337
HILO, HAWAII 96721 JOB NUMBER: 6041
DATE: JAN. 15, 1992

SAMPLE LOCATION:
Date/Time Sampled: 01/02/92 @ 0900 Matrix: WATER
Date/Time Received: 01/03/92 @ 1315

SAMPLE ID#

MW-3
ANALYSIS RESULTS Reporting ANALYSIS Method

mg/l Limits mg/1 DATE Number
Sodium 56.7 0.01 01/09/92 273.1
Potassium 8.5 0.01 01/09/92 258.1
Magnesium 12.0 0.01 01/09/92 242.1
Calcium 12.7 0.01 01/09/92 215.1
Chlorides 18.5 0.5 01/03/92 325.3
Sulfates 196 1.0 01/03/92 375.4
Alkalinity 30 1.0 01/03/92 310.1
Total Dissolved 482 01/07-08/92

Solids ' 160.1
Silica 102 0.2 01/03/92 370.1
pH (units) 7.7 01/03/92 150.1
Page 2 of 2

Approved B



CLIENT:

BREWER

ENVIRONMENTAL
INDUSTRIES, INC.

aC BREWER company

LABORATORY ANALYSIS
ORT Environmental Services Divisior

PUNA GEOTHERMAL VENTURES

P O BOX 1337

HILO, HAWAII 96721

SAMPLE LOCATION:

Date Sampledi 12)11/91
'Date Received: 12/11/91

ATTN:
JEFFREY STERNFELD

JOB NUMBER: 5891-A
Date: 1/7/92

Matrix: WATER
Analysis Date: 12/11-16/91

SAMPLE ID SAMPLE ID

MW-1 MW-2
ANALYSIS RESULTS RESULTS Reporting Method

mg/1l mg/1l Limits mg/1 Number
Sodium 58 478 0.01 273.1
Potassium 7.8 21 0.01 258.1
Magnesium 34 23 0.01 242.1
Calcium 14 23 0.01 215.1
Chlorides 20.5 775 0.5 325.3
Sulfates 185 63.7 1.0 375.4
Alkalinity 27 62 1.0 310.1
Total Dissolved

Solids 354 1253 160.1

Silica 86.3 30.7 0.2 370.1
pH (units) 7.5 8.6 150.1
ND = Not Detected Page 1 of 2

APPROVED BY:

BREWER ENVIRONMENTAL INDUSTRIES. INC.




CLIENT:

PUNA GEOTHERMAL VENTURES
P O BOX 1337

HILO, HAWAII 96721

SAMPLE LOCATION:

Date Sampled: 12/11/91
Date Received: 12/11/91

Q

LABORATORY ANALYSIS

REPORT

ATTN:
JEFFREY STERNFELD

JOB NUMBER: 5891-B
Date: 1/7/92

Matrix: WATER
Analysis Date:

SAMPLE 1D SAMPLE 1D

MW-3 GTW3
ANALYSIS RESULTS RESULTS Reporting Method

mg/1l mg/1l Limits mg/1 Number
Sodium 52.5 3370 0.01 273.1
Potassium 9.5 304 0.01 258.1
Magnesium 12.7 17.7 0.01 242.1
Calcium 12.6 178 0.01 215.1
Chlorides 20.0 5400 0.5 325.3
Sulfates 197 500 1.0 375.4
Alkalinity 30 36 1.0 310.1
Total Dissolved

Solids 338 8712 160.1

Silica 102 194 0.2 370.1
pH (units) 7.8 7.3 150.1

ND = Not Detected

APPROVED BY:

Page 2 of 2
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BREWER

ENVIRONMENTAL
INDUSTRIES, INC.

n G ARCWE R company

Q

LABORATORY ANALYSIS

REPORT - .
Environmental Services Divisio

CLIENT:

PUNA GEOTHERMAL VENTURES

P O BOX 1337.

HILO, HAWAII 96721

ATTN: JEFFREY STERNFELD

JOB NUMBER: 5835

DATE: .DEC. 16, 1991

SAMPLE LOCATION:
Date/Time Sampled: 12/04/91 @ —--- Matrix: WATER
Date/Time Received: 12/04/91 @ 1520

SAMPLE ID SAMPLE ID

MW-2 GTW-3
ANALYSIS RESULTS RESULTS Reporting  ANALYSIS Methc

mg/l mg/1 Limits mg/1l DATE Numbe
Sodium 466 2840 0.01 12/05/91 273.1
Potassium 22.2 266 0.01 12/05/91 258.1
Magnesium 15.7 173 0.01 12/05/91 242.1
Calcium 26.7 189 0.01 12/05/91 215.1
Chlorides 750 5140 0.5 12/04/91 325.3
Sulfates 68.8 518 1.0 12/13/91 375.4
Alkalinity 60 33 1.0 12/04/91 310.1

(mg CaCO3/1)
Total Dissolved 1452 9540 12/06/91
Solids 160.1

Silica 33.1 187 0.2 12/13/91 370.1
pPH (units) 8.4 6.9 12/04/91 150.1

BREWER ENVIRONMENTAL INDUSTRIES, INC.

OX 5§52

PO, BOX &
PAPAIKOU, Hi 96781

PHONE (B08) 964.5522
FAX (808) 9G4 5309

Approved By &Q)&HC;MCMVV\:%\;M




PUNA GEOTHERMAL VENTURE 3

VT

I8

A Hawaii Partnership

March 24, 1992

Dr. John C. Lewin, M.D. A v
State of Hawaii .
Department of Health *
P.O. Box 3378 f -

\" Honolulu, Hawaii 96801 =% g

iy

Dear Dr. Lewin,

Attached, please find the weekly well monitoring records for Kapoho State 7 and MW-2 as
requested by the DLNR letter dated March 13, 1991. MW-2 and KS-7 are currently being
monitored a minimum of 3 times per week. Water samples from MW-1 and/or MW-3 and MW-
2 are collected every other week for fluid chemistry changes. This report covers the period
between February 9, and February 15, 1992. Included are temperature and depth to water level
data for KS-7 and MW-2.

Should you need any additional information or clarification, please do not hesitate to call me at
965-6233.

Sincerely, .
Thives G- ‘("3\5

Thomas G. Kizis

Environmental Manager

JS/va
Attachment

cc: C. Hew, DOH
W. Paty, DLNR
P—Najeano;"DLNR
D. Berube
B. Teplow
J. Sternfeld
File: 7.13.2, 7.13.3, 7.12.18, 7.12.MW-1, 7.12.MW-2

(21118F/va)

14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 + (808) 961-2786 « Facsimile (808) 935-5562
Post Office Box 30, Pahoe, Hawaii 96778 :
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Puna Geothermal Venture
MW-2 Water Level and Temperature Data
KS-7 Water Level and Temperature Data

MW -2

Date Time W. L. (FT) Temperature (F)
03-Mar-92 04:31 PM 674.90 131
04-Mar-92 04:35 PM 574.82 134
06-Mar-92 11:03 AM 574.87 139
KS -7

Date Time W.L.(FT) Temperature (F)
03-Mar-92 04:53 PM 39.47 124
05-Mar-92 03:22 PM 39.53 130
06-Mar-92 03:48 PM 39.69 130




o

MW-2 Water Level and Temperature Data
KS-7 Water Level and Temperature Data

MW -2

Date Time W.L.(FD) Temperature (F)
09-Mar-92 08:52 AM 574.88 136
11-Mar-92 10:32 AM 674.84 136
13-Mar-92 08:49 AM 674.86 136
KS -7

Date Time W. L. (FT) Temperature (F)
09-Mar-92 09:27 AM 39.91 133
12-Mar-92 02:18 PM 40.14 122
13-Mar-92 09:00 AM 40.17 127

- e A ——— o f—— o




o

MW-2 Water Level and Temperature Data
KS-7 Water Level and Temperature Data

MW -2

Date Time W. L. (FT) Temperature (F)
16-Mar-92 07:37 AM 574.89 141
19-Mar-92 02:02 PM 574.83 138
21-Mar-92 08:00 AM 674.85 136
KS -7

Date Time W. L. (FT) Temperature (F)
16-Mar-92 08:08 AM 40.35 126
19-Mar-92 02:29 PM 40.54 130
21-Mar-92 07:25 AM 40.56 127




©

BREWER

ENVIRONMENTAL
INDUSTRIES, INC.

8 C BREWER company

o

LABORATORY ANALYSIS REPORT

Environmental Laboratories Division

CLIENT: PUNA GEOTHERMAL VENTURES ATTN: JEFFREY STERNFELD
P.O. BOX 30
PAHOA, HAWAII 96778 JOB NUMBER: 6164
DATE: JAN. 22, 1992
SAMPLE LOCATION: -
Date/Time Sampled: 01/16/92 @ 1054 Matrix: WATER
Date/Time Received: 01/16/92 @ 1400
SAMPLE ID#
MW-3
ANALYSIS RESULT REPORTING ANALYSIS Meth
mg/1l LIMIT mg/1l DATE Numb

Sodium 63.9 0.01 01/21/92 273.
Potassium 5.1 0.01 01/21/92 258.
Magnesium 12.1 0.01 01/21/92 242,
Calcium 13.3 0.01 01/21/92 215.
Chlorides 20.0 0.5 01/16/92 325.
Sulfates 206 1.0 01/16/92 375.
Alkalinity 29 1.0 01/16/92 310.

(mgCacCo3/1)
Total Dissolved 415 01/20/92

Solids 160.
Silica 101.2 0.2 01/16/92 370.
pH (units) 7.6 : 01/16/92 150.

Page 2 of 2

BUNA GEOTHE

ECEIV

MAR 10 1997

BAEWER ENVIRONMENTAL LABORATORIES
PQ. BOX 552

PAPAIKOU, HI 96781

PHONE (808} 964-5522

FAX (808) 964-5309




BREWER

ENVIRONMENTAL
INDUSTRIES, INC.

a C BREWER compeny

CLIENT: PUNA GEOTHERMAL VENTURES
P.O0. BOX 30
PAHOA, HAWAII 96778

SAMPLE LOCATION:

Date/Time Sampled: 01/16/92 @ as noted
Date/Time Received: 01/16/92 @ 1400

Q ]

LABORATORY ANALYSIS REPORT

Environmental Laboratories Division

ATTN: JEFFREY STERNFELD
JOB NUMBER: 6164

DATE: JAN. 22, 1992

Matrix: WATER

SAMPLE ID SAMPLE ID

Mw-1 MwW-2
Time Sampled: 1047 1021
ANALYSIS RESULTS RESULTS REPORTING ANALYSIS Method
ng/1l ng/1 LIMIT mg/l DATE Number
Sodium 65.3 482 0.01 01/21/92 273.1
Potassium 8.6 20.8 0.01 01/21/92 258.1
Magnesium 10.8 17.9 0.01 01/21/92 242.1
Calcium 13.4 25.3 0.01 01/21/92 215.1
Chlorides 20.0 838 0.5 01/16/92 325.3
Sulfates 196 74.3 1.0 01/16/92 375.4
Alkalinity 30 77 1.0 01/16/92 310.1
(mgCaCo03/1) ' ' ~
Total Dissolved 388 1370 01/27/92
Solids 160.1
Silica 92.4 ~ 45.6 0.2 01/16/92 370.1
pH (units) 7.3 7.3 RE@EKKWE@WW 150.1
MAR 10 1992
Page 1 of 2 PUNA GEOTHERMAL YENTURE

BREWER ENVIRONMENTAL LABORATORIES
_PO. BOX 552

PAPAIKOU, HI 96781

PHONE (808) 984-5522

FAX (808) 964-5309

Approved by:
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ENVIRONMENTAL
INDUSTRIES, INC.

aC BREWER company

|

LABORATORY ANALYSIS REPORT

Environmental Laboratories Division

CLIENT: PUNA GEOTHERMAL VENTURES ATTN: JEFFREY STERNFELD
P O Box 30
Pahoa, Hawaii 96778 JOB NUMBER: 6403-2

SAMPLE LOCATION:

Date/Time Sampled:
Date/Time Received: 02/12/92 @ 1330

02/12/92 @ as noted

DATE: FEB. 26,

Matrix: WATER
Analysis Date: 02/12-25/92

1992

SAMPLE ID SAMPLE ID
ANALYSIS MW-3 GTW-3
Time Sampled: 1130 1100
RESULTS RESULTS Reporting Method
mg/l mg/1 Limits mg/1l Number
Sodium 37.40 2826 | 0.01 273.1
Potassium 8.13 191.7 , 0.01 258.1
Magnesium 13.00 170.0 0.01 242.1
Calcium 15.70 200.8 0.01 215.1
Chlorides 20 5650 0.5 325.3
Sulfates 193 466 1.0 375.4
Alkalinity 29 28 1.0 310.1
(mgCaC03/1)
Total Dissolved
Solids 510 - 9722 160.1
Silica 101 208 370.1
pPH (units) 7.6 150.1

BREWER ENVIRONMENTAL LABORATORIES
PQ. BOX 552
PAPAIKOU, Hi 96781

PHONE (808) 964.5522

FAX (808) 964-S309

"MAR10 1992

Page 2 of 2 _EUNA' SEOTHERMAL VENTURE

Approved

Eoézswg@



7\ BREWER
&\ nousTries. oy LABORATORY ANALYSIS REPORT

 C. BREWER company Environmental Laboratories Division

CLIENT: PUNA GEOTHERMAL VENTURES ATTN: JEFFREY STERNFELD
P O Box 30 |
Pahoa, Hawaii 96778 JOB NUMBER: 6403-1

DATE: FEB. 26, 1992
SAMPLE LOCATION:

Date/Time Sampled: 02/12/92 @ as noted Matrix: WATER
Date/Time Received: 02/12/92 @ 1330 Date Analyzed: 02/12-25/92
SAMPLE ID SAMPLE ID
ANALYSIS MwWw-1 MW-2
Time Sampled: 1135 1000
RESULTS RESULTS Reporting Method
mg/1l mg/1l Limits mg/1l Number
Sodium 43.60 459 0.01 273.1
Potassium 7.43 24.10 : 0.01 258.1
Magnesium 12.30 16.90 0.01 242.1
Calcium 14.60 29.60 0.01 . 215.1
Chlorides 20 950 0.5 325.3
Sulfates 181 48.1 1.0 375.4
Alkalinity 24 73 1.0 310.1
(mgCacC03/1)
Total Dissolved
Solids 480 1685 160.1
Silica 91.8 37.7 0.2 370.1
pH (units) 7.5 8.1 E@EEWED 150.1
ut
' MAR 10 1992
Page 1 of 2

BUNA GEQTHERMAL YENTURE

BREWER ENVIRONMENTAL LABORATORIES
PO. BOX 552

PAPAIKOU, Ht 96781

PHONE (808) 964-5522

FAX (808) 964-5309

e —" e e ———— e i PUOUEES .




PUNA GEOT. H&MAL VENTURE

A Hawaii Partnership

March 24, 1992 -y
i #
. . Cﬂ; - ]1/
Dr. John C. Lewin, M.D. y v
State of Hawaii
Department of Health
P.O. Box 3378

Honolulu, Hawaii 96801

Dear Dr. Lewin,

Attached, please find the weekly well monitoring records for Kapoho State 7 and MW-2 as
requested by the DLNR letter dated March 13, 1991. MW-2 and KS-7 are currently being
monitored a minimum of 3 times per week. Water samples from MW-1 and/or MW-3 and MW-
2 are collected every other week for fluid chemistry changes. This report covers the period
between February 9, and February 15, 1992. Included are temperature and depth to water level

data for KS-7 and MW-2.

Should you need any additional information or clarification, please do not hesitate to call me at
965-6233.

Sincerely,

Thawees G- Cwns

Thomas G. Kizis
Environmental Manager

JS/va
Attachment

cc: C. Hew, DOH
W. Paty, DLNR
P—Nakano;"DLNR
D. Berube
B. Teplow
J. Sternfeld
File: 7.13.2, 7.13.3, 7.12.18, 7.12.MW-1, 7.12. MW-2

(21118F/va)

14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 <+ (808) 961-2786 < Facsimile (808) 935-5562
Post Office Box 30, Pahoe, Hawaii 96778




o

Puna Geothermal Venture
MW-2 Water Level and Temperature Data
KS-7 Water Level and Temperature Data

MW -2

Date Time W. L. (FT) Temperature (F)
03-Mar-92 04:31 PM 574.90 131
04-Mar-92 04:35 PM 574.82 134
06-Mar-92 | 11:03AM | 574.87 139
KS -7

Date Time W. L. (FT) Temperature (F)
03-Mar-92 04:53 PM 39.47 124
05-Mar-92 03:22 PM 39.53 130
06-Mar-92 03:48 PM 39.69 130




@ Q

MW-2 Water Level and Temperature Data
KS-7 Water Level and Temperature Data

MW -2

Date Time W.L.(FT) | Temperature (F)
09-Mar-92 08:52 AM 574.88 136
11-Mar-82 |  10:32 AM 674.84 136
13-Mar--92 08:48 AM 574.86 136
KS -7

Date Time W. L. (FT) Temperature (F)
09-Mar-92 09:27 AM 39.91 133
12-Mar-92 02:18 PM 40.14 122
13-Mar-92 08:00 AM 40.17 127




o

MW-2 Water Level and Temperature Data
KS-7 Water Level and Temperature Data

MW -2

Date Time W. L. (FT) Temperature (F)
18-Mar-92 07:37 AM 674.89 141
19-Mar-92 02:02 PM 574.83 138
21-Mar-92 08:00 AM 6574.85 136
KS -7

Date Time W. L. (FT) Temperature (F)
16-Mar-92 08:06 AM 40.35 126
19-Mar-92 02:29 PM 40.54 130
21-Mar-92 07:256 AM 40.66 127




o

CLIENT: PUNA GEOTHERMAL VENTURES

P.O. BOX

30

PAHOA, HAWAII

SAMPLE LOCATION:

96778

Date/Time Sampled: 01/16/92 @ 1054
Date/Time Received: 01/16/92 @ 1400

BREWER

ENVIRONMENTAL
INDUSTRIES, INC.

aC BREWER compeany

-

LABORATORY ANALYSIS REPORT

Environmental Laboratories Division

ATTN: - JEFFREY STERNFELD

JOB NUMBER: 6164

DATE: JAN. 22, 1992

Matrix: WATER

SAMPLE ID#
MW-3
ANALYSIS RESULT REPORTING ANALYSIS Meth
ng/l LIMIT mg/1l DATE Numb
Sodium 63.9 0.01 01/21/92 273.
Potassium 5.1 0.01 01/21/92 258.
Magnesium 12.1 0.01 01/21/92 242.
Calcium 13.3 0.01 01/21/92 215,
Chlorides 20.0 0.5 01/16/92 325,
Sulfates 206 1.0 01/16/92 375.
Alkalinity 29 1.0 01/16/92 310.
(mgCaco03/1)
Total Dissolved 415 01/20/92
Solids 160.
Silica 101.2 0.2 01/16/92 370.
pH (units) 7.6 01/16/92 150.
E@EEWEB
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BREWER ENVIRONMENTAL LABORATORIES

PO. BOX 552

PAPAIKOU, HI 86781
PHONE (808) 964-5522
FAX (808) 964-5309
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BREWER

ENVIRONMENTAL
INDUSTRIES, INC.

a C. OREWER compeny

Q _

LABORATORY ANALYSIS REPORT

Environmental Laboratories Division

CLIENT: PUNA GEOTHERMAL VENTURES ATTN: JEFFREY STERNFELD
P.O. BOX 30
PAHOA, HAWAII 96778 JOB NUMBER: 6164
, : DATE: JAN. 22, 1992
SAMPLE LOCATION:
Date/Time Sampled: 01/16/92 @ as noted Matrix: WATER
Date/Time Received: 01/16/92 @ 1400
SAMPLE ID SAMPLE ID
MW-1 MW-2
Time Sampled: 1047 1021
ANALYSIS RESULTS RESULTS REPORTING ANALYSIS Method
mg/1l ng/1l LIMIT mg/1l DATE Number
Sodium 65.3 482 0.01 01/21/92 273.1
Potassium 8.6 20.8 0.01 01/21/92 258.1
Magnesium 10.8 17.9 0.01 01/21/92 242.1
Calcium 13.4 25.3 0.01 01/21/92 215.1
Chlorides 20.0 838 0.5 01/16/92 325.3
Sulfates 196 74.3 1.0 01/16/92 375.4
Alkalinity 30 1T 1.0 01/16/92 310.1
(mgCaco3/1) "’ " ot
Total Dissolved 388 1370 01/27/92
Solids 160.1
Silica 92.4 45.6 0.2 01/16/92 370.1
. n P ”
pH (units) 7.3 7.3 RE@ V] U 6/92 150.1
MAR 10 1592
Page 1 of 2 PUNA GEOTHERMAL YENTURE

BREWER ENVIRONMENTAL LABORATORIES

PO, BOX 552

PAPAIKOU, H! 96781

‘PHONE (808) 964-5522

A i T PSS SRS R PPN

FAX (808) 964-5309

Approved by:




CLIENT: PUNA GEOTHERMAL VENTURES

P

()

~ BREWER

.I.li\- ENVIRONMENTAL

‘\’ INDUSTRIES, INC.
8 C BREWER campeny

O Box 30

Pahoa, Hawaii 96778

SAMPLE LOCATION:

Date/Time Sampled: 02/12/92 @ as noted
Date/Time Received: 02/12/92 @ 1330

o _

LABORATORY ANALYSI.S REPORT

Environmental Laboratories Division

ATTN: JEFFREY STERNFELD
JOB NUMBER: 6403-2
DATE: FEB. 26, 1992

Matrix: WATER
Analysis Date: 02/12-25/92

SAMPLE ID SAMPLE ID

ANALYSIS MW-3 GTW-3
Time Sampled: 1130 . 1100
RESULTS RESULTS Reporting Method
mg/1l ng/1 Limits mg/1 Number
Sodium 37.40 2826 0.01 273.1
Potassium 8.13 191.7 0.01 '258.1
Magnesium 13.00 170.0 0.01 242.1
Calcium 15.70 200.8 0.01 B 215.1
Chlorides 20 5650 0.5 325.3
Sulfates 193 466 1.0 375.4
Alkalinity 29 28 1.0 310.1
(mgCacC03/1)
Total Dissolved
Solids 510 9722 160.1
Silica 101 208 370.1
pH (units) 7.6 7.2

_—

"MARIO 1992

Page 2 of 2 _EUM SEQTHERMAL YENTURE

BREWER ENVIRONMENTAL LABORATORIES
PQ. BOX 552

PAPAIKOU, Hi 96781

PHONE (808) 9645522

FAX (808) 964-5309

Approved b ‘ -



& INDUSTRIES NG, LABORATORY ANALYSIS REPORT

#C. BREWER company Environmental Laboratories Division

CLIENT: PUNA GEOTHERMAL VENTURES ATTN: JEFFREY STERNFELD
P O Box 30 .
Pahoa, Hawaii 96778 JOB NUMBER: 6403-1

- DATE: FEB. 26, 1992
SAMPLE LOCATION:

Date/Time Sampled: 02/12/92 @ as noted Matrix: WATER
Date/Time Received: 02/12/92 @ 1330 Date Analyzed: 02/12-25/92
SAMPLE ID SAMPLE 1D
ANALYSIS MW-1 MW~-2
Time Sampled: 1135 1000
RESULTS RESULTS Reporting Method
mg/l mg/1l Limits mg/1l Number
Sodium 43.60 459 0.01 273.1
Potassium - 7.43 24.10 : 0.01 258.1
Magnesium 12.30 16.90 .0.0l ) 242.1
Calcium 14.60 29.60 0.01 - 215.1
Chlorides 20 950 0.5 325.3
Sulfates 181 48.1 1.0 375.4
Alkalinity 24 73 1.0 310.1
(mgCaC03/1)
Total Dissolved
Solids 480 1685 160.1
Silica 91.8 37.7 0.2 370.1
pH (units) 7.5 8.1 E@EEWED 150.1
‘ MAR 10 1997

P 1 of 2
9 % °% ° BUNK GEOTHERMAL YENTURE

BREWER ENVIRONMENTAL LABORATORIES
PO. BOX 5§52

PAPAIKOU, HI 96781

PHONE (808) 964-5522

FAX (808) 964-5309




'PUNA GEOTHF®MAL VENTURE® - = sxe

A Hawaii Partnership

2op, fedlo A
‘\&T;f“)’"'/\w 2

March 24, 1992

Dr. John C. Lewin, M.D.,
State of Hawaii
Department of Health
P.O. Box 3378 _
Honolulu, Hawaii 96801 P s

[EARS]

Dear Dr. Lewin,

Attached, please find the weekly well monitoring records for Kapoho State 7 and MW-2 as
requested by the DLNR letter dated March 13, 1991. MW-2 and KS-7 are currently being
monitored a minimum of 3 times per week. Water samples from MW-1 and/or MW-3 and MW-
2 are collected every other week for fluid chemistry changes. This report covers the period
between February 9, and February 15, 1992. Included are temperature and depth to water level
data for KS-7 and MW-2.

Should you need any additional information or clarification, please do not hesitate to call me at
965-6233.

Sincerely, -
TS G- was

Thomas G. Kizis

Environmental Manager

JS/va
Attachment

cc: C. Hew, DOH
W. Paty, DLNR
P—Naleano;,"DLNR
D. Berube
B. Teplow

J. Sternfeld
File: 7.13.2, 7.13.3, 7.12.18, 7.12.MW-1, 7.12.MW-2

(21118F/va)

14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 < (808) 961-2786 < Facsimile (808) 935-5562
Post Office Box 30, Pahoe, Hawaii 96778




Puna Geothermal Venture
MW-2 Water Level and Temperature Data
KS-7 Water Level and Temperature Data

MW -2

Date Time W. L. (FT) Temperature (F)
03-Mar-g2 04:31 PM 674.90 131
04-Mar-92 04:35 PM 574.82 134
06-Mar-92 11:03 AM 574.87 139
KS -7

Date Time W. L. (FT) Temperature (F)
03-Mar-92 04:53 PM 39.47 124
05-Mar-92 03:22 PM 39.53 130
06-Mar-92 03:48 PM 39.69 130

T - -




MW-2 Water Level and Temperature Data
KS-7 Water Level and Temperature Data

MW -2

Date Time W.L.(FT) Temperature (F)
09-Mar-92 08:52 AM 574.88 136
11-Mar-92 10:32 AM 574.84 136
13-Mar-92 08:49 AM 674.86 136
KS -7

Date Time W. L. (FT) Temperature (F)
09-Mar-92 09:27 AM 39.91 133
12-Mar-92 02:18 PM 40.14 122
13-Mar-92 09:00 AM 40.17 127




o

MW-2 Water Level and Temperature Data
KS-7 Water Level and Temperature Data

MW -2

Date Time W.L. (FT) Temperature (F)
16-Mar-92 07:37 AM 574.89 141
19-Mar-92 02:02 PM 574.83 138
21-Mar-92 08:00 AM 674.86 138
KS -7

Date Time W.L.(FT) Temperature (F)
16-Mar-92 08:06 AM 40.35 126
19-Mar-92 02:29 PM 40.54 130
21-Mar-92 07:25 AM 40.56 127




BREWER

ENVIRONMENTAL
INDUSTRIES, INC.

# C BREWER company

Q

LABORATORY ANALYSIS REPORT

Environmental Laboratories Division

CLIENT: PUNA GEOTHERMAL VENTURES ATTN: JEFFREY STERNFELD
P.O. BOX 30
PAHOA, HAWAII 96778 JOB NUMBER: 6164
DATE: JAN. 22, 1992
SAMPLE LOCATION: -
Date/Time Sampled: 01/16/92 @ 1054 Matrix: WATER
Date/Time Received: 01/16/92 @ 1400
SAMPLE ID#
MW-3
ANALYSIS RESULT REPORTING ANALYSIS Meth
mg/1 LIMIT mg/1 DATE Numb

Sodium 63.9 0.01 01/21/92 273.
Potassium 5.1 0.01 01/21/92 258.
Magnesium 12.1 0.01 01/21/92 242,
Calcium 13.3 0.01 01/21/92 215.
Chlorides 20.0 0.5 01/16/92 325.
Sulfates 206 1.0 01/16/92 375.
Alkalinity 29 1.0 01/16/92 310.

(mgCacCo03/1)
Total Dissolved 415 01/20/92

Solids 160.
Silica 101.2 0.2 01/16/92 370.
pH (units) 7.6 01/16/92 150.

Page 2 of 2 MAR 1 0 ]992 u
BUNA GEOTHE

T LA eI T T T

BREWER ENVIRONMENTAL LABORATORIES

PO. BOX 552
PAPAIKOU. Hi 96781
PHONE (808) 9645522
FAX (808) 964-5309




CLIENT:
P.O. BOX 30
PAHOA, HAWAII

SAMPLE LOCATION:

96778

BREWER

ENVIRONMENTAL
INDUSTRIES, INC.

a C BREWER compeny

PUNA GEOTHERMAL VENTURES

O ]

LABORATORY ANALYSIS REPORT

Environmental Laboratories Division

ATTN: JEFFREY STERNFELD
JOB NUMBER: 6164

DATE: JAN. 22, 1992

Date/Time Sampled: 01/16/92 @ as noted Matrix: WATER
Date/Time Received: 01/16/92 @ 1400
SAMPLE ID SAMPLE ID
MW-1 MW-2
Time Sampled: 1047 1021
ANALYSIS RESULTS RESULTS REPORTING ANALYSIS Method
mg/1l mg/1l LIMIT mg/1 DATE Number
Sodium 65.3 482 0.01 01/21/92 273.1
Potassium 8.6 20.8 0.01 01/21/92 258.1
Magnesium 10.8 17.9 0.01 01/21/92 242.1
Calcium 13.4 25.3 0.01 01/21/92 215.1
Chlorides 20.0 838 0.5 01/16/92 325.3
Sulfates 196 74.3 1.0 01/16/92 375.4
Alkalinity 30 7 1.0 01/16/92 310.1
(mgCaCo3/1) " ' ‘
Total Dissolved 388 1370 01/27/92
Solids 160.1
Silica 92.4 45.6 0.2 01/16/92 370.1
n (g
pH (units) 7.3 7.3 W@Ea@’]@@s/gz 150.1
MAR 10 1932
Page 1 of 2 PUNA GEOTHERMAL YENTURE

BREWER ENVIRONMENTAL LABORATORIES
PO, BOX 552

PAPAIKOU, HI 96781

PHONE (808) 964-5522

FAX (808) 964-5309

Approved by:




CLIENT:

PUNA GEOTHERMAL VENTURES

P O Box 30
Pahoa, Hawaii 96778

- SAMPLE LOCATION:

BREWER

ENVIRONMENTAL
INDUSTRIES, INC.

a C BREWER compeny

Date/Time Sampled: 02/12/92 @ as noted
Date/Time Received: 02/12/92 @ 1330

o -

LABORATORY ANALYSIS REPORT

Environmental Laboratories Division

ATTN: JEFFREY STERNFELD

JOB NUMBER: 6403-2

DATE: FEB. 26, 1992

Matrix: WATER

Analysis Date: 02/12-25/92

SAMPLE ID SAMPLE ID
ANALYSIS MwW-3 GTW~3
Time Sampled: 1130 . 1100

RESULTS RESULTS Reporting Method

mg/1l mg/1l Limits mg/1 Number
Sodium 37.40 2826 0.01 273.1
Potassium 8.13 191.7 0.01 258.1
Magnesium 13.00 170.0 0.01 242.1
Calcium 15.70 200.8 0.01 215.1
Chlorides 20 5650 0.5 325.3
Sulfates 193 466 1.0 375.4
Alkalinity 29 28 1.0 310.1

(mgCacCo03/1)
Total Dissolved
Solids 510 9722 160.1
Silica 101 208 0.2 370.1
pH (units) 7.6 7.2 , @EE ~ 150.1
| " )
MAR 10 199,
Page 2 of 2 . .
J PUNA GEOTHERMAL YENTURE
BREWER ENVIRONMENTAL LABORATORIES Approved =

PQO. BOX $52
PAPAIKOU, Hi 96781
PHONE (808) 964-5522
FAX (808) 964-5309
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.\ BREWER
""?" INDUSTRIES, m‘::.: LABORATORY ANALYSIS REPORT

8 C.BREWERA compeny Environmental Laboratories Division

CLIENT: PUNA GEOTHERMAL VENTURES ATTN: JEFFREY STERNFELD
P O Box 30 R
Pahoa, ‘Hawaii 96778 JOB NUMBER: 6403-1

: DATE: FEB. 26, 1992
SAMPLE LOCATION:

Date/Time Sampled: 02/12/92 @ as noted Matrix: WATER
Date/Time Received: 02/12/92 @ 1330 Date Analyzed: 02/12-25/92
SAMPLE ID SAMPLE ID
ANALYSIS MW-1 MW-2
Time Sampled: 1135 1000
RESULTS RESULTS Reporting Method
mg/1l mg/1l Limits mg/1l Number
Sodium 43.60 459 0.01 273.1
Potassium 7.43 24.10 : 0.01 258.1
Magnesium 12.30 16.90 0.01 242.1
Calcium 14.60 29.60 0.01 o 215.1
Chlorides 20 950 0.5 325.3
Sulfates 181 48.1 1.0 375.4
Alkalinity 24 73 1.0 310.1
(mgCacCo03/1)
Total Dissolved
Solids 480 1685 160.1
Silica 91.8 37.7 0.2 370.1
pH (units) 7.5 8.1 E@EKWED 150.1
U 1
- MAR 10 1997
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PUNA GEQTHERMAL YENTURE

BREWER ENVIRONMENTAL LABORATORIES
PO BOX 552

PAPAIKOU, Hi 96781

PHONE (808) 964-5522

FAX (808) 964-5309
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PUNA GEOTHERMAL VENTURE

A Hawaii Partnership 5 CE '/ TECEIVED
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DIV, OF WAT TER & U IR e t’f‘/&
December 9, §g5”NLL}V”tNT .HA!HnALh L SOURCES

STATE OF HAWA
MW~ 2

John C. Lewin, M.D., Director
State Department of Health
P.O. Box 3378

Honolulu, HI 96801

SUBJ: WELL MONITORING DATA

Dear Dr. Lewin,

Attached please find water level and temperature data for wells
MW-2 and KS~7 for the period November 29, 1992 through December 5,
1992.

Please let me know if you have any questions.

Sincerely, .

/A%/Thomas G. Kizis
Environmental Manager

TGK/sls
cc: "W.“Paty (DLNR)
C. Hew (DOH)
N. Hayashi (HCPD)
Files: MW-2/KS-7
Memo: A:21444.TK

14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 o (808)961-2786 e Facsimile (808) 935-5562
Post Office Box 30, Pahoa, Hawaii 96778
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Puna Geothermal Venture
MW-2 Water Level and Temperature Data
KS-7 Water Level and Temperature Data

November 29 — December 5,1992

MW-2

Date Time W. L. (FT) Temperature (F)
B30-Nov-92 09:30 AM §75.5 139
02-Dec-92 09:40 AM 575.51 147
04-Dec~-92 07:30 AM 575.54 148
KS -7

Date Time W. L. (FT) Temperature (F)
B0-Nov-82 10:00 AM 52.67 127
02-Dec-92 10:40 AM 52.74 122
30-Nov-92 08:00 AM 53.54 120
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\FPUNA GEOTHERMAL VENTURE

.C";-
/ ,
A Hawaii Partnership RECEIN TR ﬁ[[, , ‘50
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LAND LevVLLUPHENT Cola b7y €S
December 14, 1992 M- 2-

John C. Lewin, M.D., Director
State Department of Health
P.O. Box 3378

Honolulu, HI 96801

Subj: WELL MONITORING DATA

Dear Dr. Lewin,

Attached please find water level and temperature data for wells
MW-2 and KS-7 for the period December 6, 1992 through December 12,
1992.

Please let me know if you have any questions.

Sincerely,

WG"L\JX\S

Thomas G. Kizis

Environmental Manager

/19
cc: W. Paty (DLNR)
C. Hew (DOH)
N. Hayashi (HCPD)
Files: MW-2/KS-7
Memo: 21494

101 Aupuni Street, Suite 1014-B, Hilo, Hawaii 96720 -+ (808) 961-2184 « Facsimile (808) 961-3531
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Puna Geothermal Venture
MW-2 Water Level and Temperature Data
KS-7 Water Level and Temperature Data

December 6 - 12,1992

MWw-2

Date Time W. L. (FT) Temperature (F)
07-Dec-92 08:30 AM 575.68 147
09-Dec-92 10:00 AM 575.45 148
11-Dec-92 08:45 AM 575.4 148
KS -7

Date Time W. L. (FT) Temperature (F)
07-Dec-92 09:156 AM 63.87 137
09-Dec-92 10:45 AM 52.99 128
11-Dec-92 09:30 AM 563.11 137
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 PUNA GEOTHEIRIAL VENTURE

A Hawaii Partnership REC HECEIVED
colaentZ g NV I3 A8: 29 SZNOVI2 ag: gy
Fa e |
(Ks-) DIV. OF WATER & UEPT, G LAND
LAND GEVELOPMENT 4 N/\TURAL KESOURCES
November 9, 1992 ATEOFHAWAH

-t

L

John C. Lewin, M.D., Director
State Department of Health

P.O. Box 3378 &t
Honolulu, HI 96801 ﬂ'\/“’] G
(oo
N
SUBJ: WELL MONITORING DATA

Dear Dr. Lewin,
Attached please find water level and temperature data for wells
MW-2 and KS-7 for the period October 9, 1992 through November 6,
1992.
Please let me know if you have any questions.
Sincerely, - -~
Y
e s (/\/5&5
Thomas G. Kizis
Environmental Manager

TGK/sls
cc: W. Paty (DLNR)
C. Hew (DOH)
N. Hayashi (HCPD)
Files: MW-2 /KS-7
Memo: 21444

14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 « (808) 961-2786 e Facsimile (808) 935-5562
Post Office Box 30, Pahoa, Hawaii 96778




Puna Geothermal Venture
MW-2 Water Level and Temperature Data
KS-7 Water Level and Temperature Data

October 9 — November 6,1992

MW-2

Date Time W. L. (FT) Temperature (F)
09-Oct-92 02:45 PM 51.1 126
27-0ct-92 02:00 PM 52.2 119
29-0ct-92 12:40 PM 52.3 124
31-Oct-92 12:00 PM 52.33 139
02-Nov-92 03:00 PM 52.49 133
05-Nov-92 10:00 AM 52.48 142
06-Nov-92 01:37 PM 52.5 141
KS -7

Date Time W. L. (FT) Temperature (F)
09-Oct-92 02:45 PM 51.1 126
27-Oct-92 02:00 PM 62.2 119
29-Oct-92 12:40 PM 52.3 124
31-Oct-92 12:00 PM 52.33 139
02-Nov-92 03:00 PM 52.49 133
05-Nov-92 10:00 AM 52.48 142
06-Nov-92 01:37 PM 52.5 141




/-5;“* fﬁ )

©9-Mar-91 11:30 AM 14.48 572.72 124
99-Mar-91 01:00 PM 14.54 572.72 126
¢9-Mar-91 ©03:00 PM - 14.63 - $72.75 137 . -
99-Mar-91 05:00 PM 14.71 572.75 132
©09-Mar-91 07:00 PM - 14.79 572.75 132
99-Mar-91 11:00 PH 14.96 §72.75 122
10-Mar=-91 03:00 AM 15.13 572.80 130
10-Mar-91 07:00 AM 15.29 572.80 132
10-Mar-91 10:45 AM 15.45 572.80 132
10-Mar-91 ©03:00 PM 15.63 573.009 130
10-Mar-91 07:00 PM 15.79 573.00 135
10-Mar-91 10:00 PH . 15.92 573.00 138
11-Mar-91 ©2:00 AM 16.08 572.85 130
11-Mar-91 06:00 AM 16.25 572.85 128
11-Mar-91 08:40 AM 16.36 572.85 126

KAPOHO STATE 7

DATE TIME CUM DAYS WATER LEVEL TEMPERATURE AT 730 FT
28-Feb-91 11:00 AM 9.46 19.10 120

Q@1-Mar-91 10:00 AM 1.42 19.10 122

@2-Har-91 11:30 AHM 2.48 19.29 142

@3-Mar-91 10:00 AM 3.42 19.20 150 1
@4-Mar-91 10:15 AHM 4.43 19.20 149

@5-Mar-91 ©9:50 AM 5.41 19.20 156

06-Mar-91 10:30 AM 6.44 19.20 159

@7-Mar-91 11:30 AM 7.48 19.20 160

@8-Mar-91 ©9:45 AM 8.41 19.30 164

Q@9-Mar-91 ©09:45 AM 9.41 19.30 164

09-Mar-91 06:00 PM 9.75 . 19.20 166

1¢-Mar-91 @9:45 AM 10.41 19.15 165

10-Mar-91 06:00 PM 10.75 19.15 165

11-Mar-91 08:15 AM 11.34 19.15 168



REWER g

ENVIRONMENTAL
INDUSTRIES, INC.
w2 1T WE 1) s anngmany
LABORATORY ANALYSIS
REPORT )
B Environmental Services Division
CLIENT: ) ATTN: :
PUNA GEOTHERMAIL VENTURES JEFFREY STERNFELD

P O Box 30 .
Pahoa, Hawaii 96778

JOB NUMBER: 6016—1

SAMPLE LOCATION: . Date: 1/3/92
Date Sampled: 12/26/91 Matrix: WATER
Date Received: 12/26/91 Analysis Date: 12/27-12/31/91
SAMPLE ID SAMPLE 1ID
MW-1 MW-2
ANALYSIS RESULTS RESULTS Reporting Method
.................. mg/l ~ mg/l  Linits mg/l Number
PR 37 A T
Potassium 8.9 22 .01 izl
Magnesium 12 14 0.01 242.1
Calcium 11 21 0.01 215.1
Chlorides 19.0° 788 0.5 325.3
Sulfates 183 70.8 1.0 375.4
Alkalinity 32 . 61 1.0 310.1
Total Dissolved
Solids 493 1529 160.1
Si]:ica 97.5 32.6 0.2 370.1
pH (units) 7.9 8.5 150.1
ND = Not Detected Page 1 of 2

APPROVED BY:?I}MW\M\,’W

BREWER ENVIRONMENTAL INDUSTRIES, INC.
La N Alal AN
PATAIEN L 1 OKIRY



&GRrEWER g

ENVIRONMENTAL
INDUSTRIES, INC.
LABORATORY ANALYSIS
REPORT
Environmental Services Division
CLIENT: ) ATTN: .
PUNA GEOTHERMAL VENTURES JEFFREY STERNFELD

P O Box 30 .
Pahoa, Hawaii 96778 3
) JOB NUMBER: 6010-2

SAMPLE LOCATION: | Date: 1/3/92
Date Sampled: 12/56/91 Matrix: WATER
Date Received: 12/26/91 Analysis Date: 12/27-12/31/91
. SAMPLE ID

Mw-3
ANALYSIS RESULTS Reporting Method

mg/1 Limits mg/1 Number
sodium e .1  273.1
Potassium 8.7 0.01 258.1
Magnesium 12 0.01 242.1
Calcium 12 0.01 215.1
Chlorides . 23.5 0.5 325.3
Sulfates : 157 1.0 : 375.4
Alkalinity . 30 1.0 " 310.1
Total Dissolved

Solids 489 160.1

§ilica 103 0.2 370.1
pH (units) 7.6 150.1
ND = Not Detected : Page 2 of 2

APPROVED BY: XO,M \Y\M-W

BREWER ENVIRONMENTAL INDUSTRIES, INC.
(LA N AL RS N

A AR ENT 1t WRTRY

BLEIRLY TR § LTI BT Iy




BREWER
ENVIRONMENTAL
INDUSTRIES, INC.

aC BREWER company

/’.

LABORATORY ANALYSIS

REPORT
Environmental Services Division

CLIENT: PUNA GEOTHERMAL VENTURES
P O BOX 1337
HILO, HAWAII 96721

SAMPLE LOCATION:

Date/Time Sampled: 01/02/92 @ as noted
Date/Time Received: 01/03/92 @ 1315

ATTN: JEFFREY STERNFELD
JOB NUMBER: 6041
DATE: JAN. 15, 1992

Matrix: WATER
Analysis Date:

SAMPLE ID SAMPLE ID#

MW-1 MW-2
Time Sampled: 0915 1051
ANALYSIS RESULTS RESULTS Reporting ANALYSIS Methoc
mg/1l mg/1l Limits mg/l DATE Number
Sodium 60.7 489 0.01 ' 01/09/92 273.1
Potassium 8.0 23.6 0.01 01/09/92 258.1
Magnesium 9.6 15.6 0.01 01/09/92 242.1
Calcium 13.4 19.9 0.01 01/09/92 215.1
Chlorides 20.5 800 0.5 01/03/92 325.3
Sulfates 189 69.7 1.0 01/03/92 375.4
Alkalinity 25 © 59 1.0 01/03/92 310.1
Total Dissolved 455 1600 01/07-08/92
Solids 160.1
Silica 35.2 35.4 0.2 01/03/91 370.1
pH (units) 7.7 8.4 01/03/92 150.1

Page 1 of 2

Approved By -

BREWER ENVIRONMENTAL INDUSTRIES, INC.
PO, BOX 552

PAPAIKOU, HI 96781

PHONE (808) 964-5522

FAX (808) 964.5309 .



LABORATORY ANALYSIS

REPORT
CLIENT: PUNA GEOTHERMAL VENTURES ATTN: JEFFREY STERNFELD
P O BOX 1337
HILO, HAWAII 96721 JOB NUMBER: 6041

DATE: JAN. 15, 1992
SAMPLE LOCATION:

Date/Time Sampled: 01/02/92 @ 0900 Matrix: WATER
Date/Time Received: 01/03/92 @ 1315

SAMPLE ID#

MW-3
ANALYSIS RESULTS Reporting ANALYSIS Method

mg/1l Limits mg/1 DATE Number
Sodium 56.7 0.01 01/09/92 273.1
Potassium 8.5 0.01 01/09/92 258.1
Magnesium 12.0 0.01 01/09/92 242.1
calcium 12.7 0.01 01/09/92 215.1
Chlorides 18.5 0.5 01/03/92 325.3
Sulfates 196 1.0 01/03/92 375.4
Alkalinity 30 1.0 01/03/92 310.1
Total Dissolved 482 01/07-08/92

Solids 160.1
Silica 102 0.2 01/03/92 370.1
pH (units) 7.7 01/03/92 150.1
Page 2 of 2
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LABORATORY ANALYSIS
REPORT

CLIENT: : ATTN:
PUNA GEOTHERMAL VENTURES JEFFREY STERNFELD
P O BOX 1337
HILO, HAWAII 96721

JOB NUMBER: 5891-~-B
SAMPLE LOCATION: Date: 1/7/92
Matrix: WATER
Analysis Date:

Date Sampled: 12/11/91
Date Received: 12/11/91

SAMPLE ID SAMPLE ID

MW-3 GTW3
ANALYSIS RESULTS RESULTS Reporting Method

ng/1l mg/l Limits mg/1l Number
Sodium 52.5 3370 0.o1  273.1
Potassium 9.5 304 0.01 258.1
MagnéSium 12.7 17.7 0.01 242.1
‘Calcium 12.6 178 0.01 215.1
Chlorides 20.0 5400 0.5 325.3
Sulfates 197 500 1.0 375.4
Alkalinity 30 36 1.0 310.1
Total Dissolved

Solids 338 8712 160.1

Silica 102 194 0.2 370.1
pPH (units) 7.8 7.3 150.1
ND = Not Detected Page 2 of 2
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BREWER

ENVIRONMENTAL
INDUSTRIES, INC.

aC BREWER company

LABORATORY ANALYSIS
REPORT e vironmental Services Division

CLIENT:

PUNA GEOTHERMAL VENTURES
P O BOX 1337

HILO, HAWAII 96721

ATTN:
JEFFREY STERNFELD

JOB NUMBER: 5891-A
SAMPLE LOCATION: Date: 1/7/92
Date Sampled: 12/11/91
Date Received: 12/11/91

Matrix: WATER
Analysis Date: 12/11-16/91

SAMPLE ID SAMPLE ID
MW-1 MW-2
ANALYSIS RESULTS RESULTS Reporting Method
mg/l mg/l Limits mg/1l Number
‘Sodium 58 478 0.01. 273.1
Potassium 7.8 _ 21 0.01 258.1
Magnesium 34 23 0.01 242.1
Calcium 14 23 0.01 215.1
Chlorides 20.5 775 0.5 325.3
Sulfates 185 63.7 1.0 375.4
Alkalinity 27 62 1.0 310.1
lotal Dissolved |
Solids 354 1253 160.1
3ilica : 86.3 30.7 0.2 370.1
150.1

H (units) 7.5 8.6

D = Not Detected Page 1 of 2

frgy~*15«QL~v’/’

APPROVED BY:

BREWER ENVIRONMENTAL INDUSTRIES. INC.




LABORATORY ANALYSIS
REPORT

CLIENT: ATTN:
PUNA GEOTHERMAL VENTURES JEFFREY STERNFELD
P O BOX 1337
HILO, HAWAII 96721

JOB NUMBER: 5891-B
SAMPLE LOCATION: : Date: 1/7/92

Matrix: WATER

Date Sampled: 12/11/91
Analysis Date:

Date Received: 12/11/91

SAMPLE ID SAMPLE ID
Mw-3 GTW3
ANALYSIS RESULTS RESULTS Reporting Method
mg/1l mg/1 Limits mg/1 Number
Sodium 52.5 3370 0.0t 273.1
Potassium 9.5 304 0.01 258.1
Magnesium 12.7 17.7 0.01 242.1
Calcium 12.6 178 0.01 215.1
Chlorides 20.0 5400 0.5 325.3
Sulfates 197 500 1.0 375.4
Alkalinity 30 36 1.0 310.1
Total Dissolved
Solids 338 8712 160.1
Silica 102 194 0.2 370.1
pH (units) 7.8 7.3 150.1
{ D
ND = Not Detected Page 2 of 2 Y SIOTHEL saAL VEMTULE




BREWER ¢

ENVIRONMENTAL
INDUSTRIES, INC.

n C BREWER company

LABORATORY ANALYSIS

REPORT Environmental Services Division

CLIENT:
PUNA GEOTHERMAL VENTURES
P O BOX 1337

ATTN:
JEFFREY STERNFELD

HILO, HAWAII 96721
JOB NUMBER: 5891-A
SAMPLE LOCATION: Date: 1/7/92
Date Sampled: 12/11/91 Matrix: WATER
Date Received: 12/11/91 Analysis Date: 12/11-16/91
SAMPLE 1D SAMPLE ID
MwW-1 MW-2
ANALYSIS RESULTS RESULTS Reporting Method
mg/l mg/l Limits mg/1 Number
Sodium 58 478 0.01 273.1
Potassium 7.8 21 0.01 258.1
Magnesium 34 23 0.01 242.1
Calcium 14 23 0.01 215.1
Chlorides 20.5 775 0.5 325.3
Sulfates 185 63.7 1.0 375.4
Alkalinity 27 62 1.0 310.1
Total Dissolved
Solids 354 1253 160.1
Silica 86.3 30.7 0.2 370.1
pH (units) 7.5 8.6 150.1
I R
=i AN em s oD R
ND = Not Detected Page 1 of)_zi mm e fmw o E TR
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BREWER ENVIRONMENTAL INDUSTRIES, INC.




