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Ks-10
Ks-10
Ks-10
Ks-10
Ks-10
Ks-10
Ks-10

pgv stm
pgv stm
pgv stm
pgv stm

DATEHRS

851024.2100
851030.1320
851019.0000
851019.0000
851028.2330

910325.1730
910325.2030
910326.0830
910326.1725
910327.1000
910327.1840
910328.1110
910328.1710
910329.0820
910329.1425
910330.0810
910330.1710
910331.0810
910331.1320
910331.1400

920813.1845
920816.1730
920818.1824

930420.1345
930420.1430
930420.1500
930420.1515
930420.1517
930421.1800
930421.1803
930602.0930

930617.1740
930617.1750
930617.1845
930617.1850
930619.1000
930619.1005
930619.1007

930619.1153
930619.1154
930708.0829
930802.0902

STATUSCOM3 (COMMENT ON STATUS, PART 3)

well being throttled .1833-.1853hrs: ht,spa,spg,Xstm approx.
ht,spg,spa,xstm from tst data
ht,spg,spa,xstm from tst data

thermochem 4818-02 = comprehensive hc scan
note smpls -08,-09 are gas compressor outlet, have higher n2
brine 56.2kph, stm 460kph

thermochem 4947-01 is comprehensive hc scan
thermochem 4964-182: cl<0.025,<0.025, na=0.087,0.091
thermochem 4947-03 is comprehensive hc scan
thermochem 4947-04 is comprehensive hc scan
thermochem 4947-05 is comprehensive hc scan
thermochem 4947-06 is comprehensive hc scan

xstm,ht from daily prod rpt, tot brn & tot stm, + sep_t
thermochem 4964-6: c1<0.025, na<0.0050

thermochem 5058-3: c{<0.025, na<0.0050




TABLE 5.2: GAS DATA FROM PUNA GEOTHERMAL WELLS

02-10-1995 E:PUNGAS; Page 1

NAME DATEHRS WHP WHT SPG XSTM NCGPPMW CO2PPMW H2SPPMW NH3PPMW ARPPMW NZ2PPMW CH4PPMW H2PPMW NCGTF H2STF
KS-1A 851019.0000 155g 156.000 0.8300 2000.0 330.0 1200.0 -1.3 8.9 480.0 -0.1  16.0 1660.0 996.0
KS-1A 851019.0000 155g 156.000 0.8300 1800.0 240.0 1200.0 -1.3 6.1 340.0 -0.1  13.0 1494.0 996.0
KS-1A 851024.2100 155¢g 155.000 0.8339 1662.0 427.0 1010.0 -1.3 3.1 212.0 -0.1 10.0 1385.9 842.2
KS-1A 851028.2330 345 153.000 0.8300 2000.0 330.0 1300.0 -1.5 5.9 350.0 0.0 17.0 1660.0 1079.0
KS-1A 851030.1320 660g 149.000 0.6570 1885.0 352.0 1490.0 -1.3 0.0 7.5 -0.1 5.3 1238.4 978.9
KS-3 910325.1730 200g  385f 53.000 -1.0000 1790.0 1250.0 493.0 1.5 0.4 18.7 17.5 7.0 -1.0 -1.0
KS-3 910325.2030 195g 385f 65.000 0.6860 1800.0 1180.0 575.0 0.9 0.3 19.2 18.6 9.9 1234.8 394.4
KsS-3 910326.0830 1829 380f 62.000 0.6870 1330.0 734.0 559.0 1.1 0.3 15.5 8.3 8.7 913.7 384.0
Ks-3 910326.1725 175 377f 60.000 0.6960 1330.0 692.0 592.0 0.8 0.4 27.2 5.7 10.4 925.7 412.0
KS-3 910327.1000 1729 377f 61.000 0.7410 1290.0 606.0 637.0 0.7 0.5 32.7 3.9 10.8 955.9 472.0
KS-3 910327.1840 94g 332f 64.000 0.7350 1200.0 540.0 623.0 0.9 0.3 20.6 3.6 10.4 882.0 457.9
Ks-3 910328.1110 3009 417f 59.000 0.6790 1390.0 598.0 753.0 0.4 0.4 19.2 3.4 13.6 943.8 511.3
KS-3 910328.1710 304g 419f 60.000 0.7090 1390.0 596.0 754.0 0.3 0.4 24.4 2.7 13.1 985.5 534.6
KS-3 910329.0820 102g 338f 59.000 0.8020 1190.0 505.0 655.0 0.5 0.3 19.1 1.9 11.4 954.4 525.3
Ks-3 910329.1425 445g  450f 59.000 0.6680 1190.0 553.0 611.0 0.2 0.4 7.9 2.7 16.4 794.9 408.1
Ks-3 910330.0810 2379 398f 58.000 0.7960 1190.0 556.0 611.0 0.2 0.2 11.5 1.8 13.7 947.2 486.4
Ks-3 910330.1710 228g 393f 60.000 0.7430 1200.0 517.0 658.0 0.2 0.2 10.5 1.8 14.6 891.6 488.9
KS-3 910331.0810 236g 395f 60.000 0.7380 1170.0 487.0 654.0 0.2 0.3 1341 1.5 13.2 863.5 482.7
KS-3 910331.1320 232g 394f 60,000 0.7330 1320.0 510.0 760.0 0.2 0.4 27.5 1.7 15.7 967.6 557.1
KS-3 910331.1400 232g 393f 60.000 0.7830 1250.0 475.0 613.0 0.1 1.8 139.0 1.6 14.0 978.8 480.0
KS-8 920813.1845 1337 g 579 220,000 0.8900 1810.0 448.0 1300.0 1.6 1.6  47.2 0.5 10.4 1610.9 1157.0
KS-8 920816.1730 1785 g 627 207.000 0.8475 1540.0 388.0 1110.0 0.6 1.7 35.3 0.4 8.7 1305.2 940.7
KS-8 920818.1824 1598 g 602 206.000 0.8900 1540.0 376.0 949.0 0.5 0.8 36.1 0.4 8.0 1370.6 844.6
KS-9 930420.1345 36.000 -1.0000 1460.0 381.0 1010.0 1.0 1.1 53.9 1.1 2.1 -1.0 -1.0
KS-9 930420.1430 48,000 -1.0000 1360.0 359.0 942.0 0.3 1.0 44.0 0.8 7.9 -1.0 -1.0
KS-9 930420.1500 48,000 -1.0000 1350.0 364.0 936.0 0.0 0.9 39.1 1.0 8.2 -1.0 -1.0
KS-9 930420.1515 49.000 -1.0000 1350.0 345.0 985.0 0.3 0.9 35.1 0.9 8.4 -1.0 -1.0
KS-9 930420.1517 49,000 -1.0000 1350.0 352.0 982.0 0.0 1.1 59.3 0.7 7.8 -1.0 -1.0
KS-9 930421.1800 95.000 -1.0000 1300.0 320.0 934.0 0.8 0.9 32.5 0.9 8.2 -1.0 -1.0
Ks-9 930421.1803 98.000 -1.0000 1350.0 373.0 932.0 0.3 0.9 32.5 0.7 8.2 -1.0 -1.0
Ks-9 930602.0930 1000 540 245.000 0.8911 1180.0 361.0 800.0 0.0 0.3 15.8 0.0 8.0 1051.5 712.9
KS-9 940927.0303 870 524 235.000 -1.0000 1540.0 685.0 821.0 -0.5 -0.6 23.1 0.2 7.2 -1.0 -1.0
KS-9 941018.0158 780 510 250.000 -1.0000 1410.0 700.0 701.0 -0.3 1.0 28.1 -0.5 5.0 -1.0 -1.0
KS-9 941103.1245 700 498 270.000 -1.0000 1490.0 723.0 742.0 -0.3 0.5 20.1 0.1 7.5 -1.0 -1.0
Ks-10 930617.1740 48.000 -1.0000 1160.0 247.0 884.0 0.5 0.5 17.9 0.2 9.9 -1.0 -1.0
Ks-10 930617.1750 47.000 -1.0000 1180.0 252.0 899.0 0.3 0.5 16.6 0.0 10.4 -1.0 -1.0
Ks-10 930617.1845 60.000 -1.0000 1190.0 243.0 918.0 0.0 0.4 16.0 0.0 10.3 -1.0 -1.0
KS-10 930617.1850 62.500 -1.0000 1200.0 255.0 915.0 0.0 0.5 16.3 0.0 10.4 -1.0 -1.0
KsS-10 930619.1000 1700 607 250.000 -1.0000 1130.0 229.0 875.0 0.0 0.5 17.1 0.0 10.5 -1.0 -1.0
KS-10 930619.1005 1700 607 250.000 -1.0000 1120.0 220.0 868.0 0.0 0.5 15.9 0.0 10.6 -1.0 -1.0
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NAME DATEHRS WHP WHT SPG XSTM NCGPPMW CO2PPMW H2SPPMW NH3PPMW ARPPMW N2PPMW CH4PPMW H2PPMW NCGTF H2STF
Ks-10 930619.1007 1700 607 250.000 -1.0000 1140.0 236.0 881.0 0.0 0.4 15.2 0.0 10.7 -1.0 -1.0
pgv reinject 930802.0832 0.000 -1.0000 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
pgv stm head 930619.1153 260.000 0.8481 1240.0 375.0 836.0 0.0 0.1 24.7 0.0 8.9 1051.6 709.0
pgv stm head 930619.1154 260.000 0.8481 1210.0 366.0 835.0 0.0 0.8 45.8 0.0 9.1 1026.2 708.2
pgv stm head 930708.0829 0.000 0.8700 1450.0 546.0 883.0 0.0 0.4 13.3 0.1 7.9 1261.5 768.2
pgv stm head 930802.0902 0.000 0.8800 1490.0 616.0 849.0 0.3 0.4 18.6 0.1 8.7 1311.2 7471
pgv stm head 940927.0328 0.000 0.5040 1540.0 671.0 835.0 0.5 0.5 21.9 0.2 7.0 776.2 420.8
pgv stm head 941008.0221 0.000 -1.0000 1540.0 710.0 820.0 -0.3 0.8 0.9 -0.4 85 -1.0 -1.0
pgv stm head 941103.0115 0.000 0.6020 1540.0 691.0 834.0 -0.4 0.3 8.3 0.1 3.5 927.1 502.1

Key: DATEHRS = DATE AND TIME IN FORMAT YYMMDD,HRS
WHP = WELLHEAD PRESSURE, PSIG
WHT = WELLHEAD TEMPERATURE, DEG.F
SPG = STEAM SEPARATION PRESSURE, PSIG
XSTM = STEAM FRACTION
NCGPPMW = TOTAL NON-CONDENSIBLES IN STEAM, PPM-WT
CO2PPMW = CO2 IN STEAM, PPM-WT
H2SPPMW = H2S IN STEAM, PPM-WT
NH3PPMW = NH3 IN STEAM, PPM-WT
ARPPMW = AR IN STEAM, PPM-WT
N2PPMW = N2 IN STEAM, PPM-WT
CH4PPMW = CH4 IN STEAM, PPM-WT
H2PPMW = H2 IN STEAM, PPM-WT
NCGTF = TOTAL NON-CONDENSIBLES IN TOTAL FLOW, PPM-WT
H2STF = H2S IN TOTAL FLOW, PPM-WT
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NAME

KS-1A
KS-1A
KS-1A
KS-1A
KS-1A

KS-3
Ks-3
KS-3
Ks-3
Ks-3
Ks-3
KS-3
Ks-3
Ks-3
Ks-3
Ks-3
Ks-3
Ks-3
Ks-3
Ks-3

Ks-8
Ks-8
Ks-8

Ks-9
Ks-9
Ks-9
Ks-9
Ks-9
Ks-9
KS-9
Ks-9
Ks-9
KS-9
Ks-9

Ks-10
Ks-10
Ks-10
Ks-10
Ks-10
KS-10

DATEHRS

851019.0000
851019.0000
851024.2100
851028.2330
851030.1320

910325.1730
910325.2030
910326.0830
910326.1725
910327.1000
910327.1840
910328.1110
910328.1710
910329.0820
910329.1425
910330.0810
910330.1710
910331.0810
910331.1320
910331.1400

920813.1845
920816.1730
920818.1824

930420.1345
930420.1430
930420.1500
930420.1515
930420.1517
930421.1800
930421.1803
930602.0930
940927.0303
941018.0158
941103.1245

930617.1740

- 930617.1750

930617.1845
930617.1850
930619.1000
930619.1005

TABLE 5.2 : GAS DATA FROM PUNA GECTHERMAL WELLS

E:PUNGAS;

STATUSCOM1

NOTES SAY C.17%BRINE;PRODUCTION SEPARATOR, 357F

NOTES SAY C.17XBRINE; duplicate of smpl 1003

PRODUCTION SEPARATOR, 365F; 13 days into flow test

PRODUCTION SEPARATOR, 363F;XSTM ASSUMES HIGH WHP NO EFFECT ON HT
stm line from prod sep; 16 days into flow test; wht=480f

g steam/gs smpls from port immed.downstrm from separator,
note pgv records higher sample temps (sep_t) in steam line

orifice plates being cleaned, take ht from .1530hrs

6.15hrs into flow tst; flows frm fract at 3,400ft;
77.07hrs into flow tst; 122.0kph; ht=ave 7 meas .1600-.2300hrs
125.8hrs into flow tst; 208.5kph;

flow line,
flow

flow

out
out
out

clean
clean
clean
clean out
clean out
separator
separator
pgv steam

36 psig

line, 48 psig

line, 48 psig

flow line, 49 psig

flow line, 49-30 psig (? typo in report)
steam header

steam header

header (ks-09 only well on-line)

initial flow of well

initial flow of well, lip=3.5psig

initial flow of well

initial flow of well

sampling separator, 2-phase line, 250 psig
sampling separator, 2-phase line, 250 psig

STATUSCOM2

ht from sep_t, xstm
ht from sep_t, xstm

ht from sep_t, xstm
xstm from sep_t, ht

cooled under pressure in ss coil; brn flow v.lg, no ht meas
than in brine line (sep_t of brine "bc" analyses)

inject well = ksla, ks3(minor use); stm=steam line out prod sep;

shut-in 82400hrs

thermochem 4818-03
thermochem 4818-01

comprehensive hc scan
comprehensive hc scan

196kph
196kph
whp,wht,xstm frm daily prod rpt, 0900hrs; ht from sep_t, xstm

lip=4psig

thermochem 4947-02 is comprehensive hc scan
lip=6.8psig

Ip=60-65psig, lip=6.8-9.0

thermochem 4964-3to-5: cl<0.025, na=0.0080 to 0.012
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NAME

DATEHRS STATUSCOM1

KS-10 930619.1007 sampling separator, 2-phase line, 250 psig

pgv

pPav
pav
pav
pgv

pgv

pgv

reinject 930802.0832 pgv ncg reinjection

stm head 930619.1153 pgv steam header, |p=260 psig, |t=404degf
stm head 930619.1154 pgv steam header, |lp=260 psig, lt=404degf
stm head 930708.0829 pgv steam header
stm head 930802.0902 pgv steam header

stm head 940927.0328 steam fraction from daily prod report, total flow rates
stm head 941008.0221
stm head 941103.0115 steam fraction from thermochem report

Page 2

STATUSCOM2

should be combined flow ks09 and ks10
should be combined flow ks09 and ks10
combined flow ks09 and ks10; xstm,ht from graph (pgv prod.hist)
xstm,ht from graph (pgv prod.hist)




TABLE 5.2 : GAS DATA FROM PUNA GEOTHERMAL WELLS
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NAME DATEHRS STATUSCOM3 HT XSTM PORT DATASRC

Mdedw 0
KS-1A 851019.0000 1050.00 0.8300 TPnotesSmpl 1003/Anatec1003-gb
KS-1A 851019.0000 1050.00 0.8300 TPnotesSmpl 1004/anatec 1004 gb
KS-1A 851024.2100 1054.00 0.8339 STM Thermal Power Iov.mmo 851216
KS-1A 851028.2330 1050.00 0.8300 TPnotesSmpl 1010/Anatec 1010 gb
KS-1A 851030. 1320 900.00 0.6570 STM Thermal Power lov.mmo 851216
Ks-3 910325.1730 -1.00 -1.0000 8 pgv tbl sn g-001/thermochem; tst data
KS-3 910325.2030 901.00 0.6860 8 pav tbl sn g-002/thermochem; tst data
KS-3 910326.0830 900.00 0.6870 8 pav tbl sn g-003/thermochem; tst data
KsS-3 910326.1725 907.00 0.6960 8 pgv tbl sn g-004/thermochem; tst data
KS-3 910327.1000 945.00 0.7410 8 pgv tbl sn g-005/thermochem; tst data
KS-3 910327.1840 955.00 0.7350 8 pgv tbl sn g-006/thermochem; tst data
KS-3 910328.1110 891.00 0.6790 8 pgv tbl sn g-007/thermochem; tst data
KS-3 910328.1710 924.00 0.7090 8 pav tbl sn g-008/thermochem; tst data
KS-3 910329.0820 968.00 0.8020 8 pgv tbl sn g-009/thermochem; tst data
KS-3 910329.1425 881.00 0.6680 8 pgv tbl sn g-010/thermochem; tst data
Ks-3 910330.0810 997.00 0.7960 8 pgv tbi sn g-011/thermochem; tst data
KS-3 910330.1710 947.00 0.7430 8 pgv tbl sn g-012/thermochem; tst data
Ks-3 910331.0810 950.00 0.7380 8 pgv tbl sn g-013/thermochem; tst data
Ks-3 910331.1320 940,00 0.7330 8 pav tbl sn g-014a/thermochem; tst data
KS-3 910331.1400 940.00 0.7830 8 pgv tbl sn g-014b/thermochem; tst data
Ks-8 920813.1845 well being throttled .1833-.1853hrs: ht,spa,spg,xstm approx. 1113.00 0.8900 stm pgv tbl3 #8rg-003/thermochem; tst data
Ks-8 920816.1730 ht,spg,spa,xstm from tst data 1080.00 0.8475 stm pgv tblia #8rb-009/thermochem; tst data
Ks-8 920818.1824 ht,spg,spa,xstm from tst data 1108.00 0.8900 stm pgv tblia #8rb-016/thermochem; tst data
Ks-9 930420.1345 -1.00 -1.0000 fin thermochem 4817-01
Ks-9 930420.1430 -1.00 -1.0000 fln thermochem 4817-02
Ks-9 930420.1500 -1.00 -1.0000 fln thermochem 4817-03
Ks-9 930420.1515 -1.00 -1.0000 fin thermochem 4817-04
Ks-9 930420.1517 -1.00 -1.0000 fin thermochem 4817-05
KS-9 930421.1800 thermochem 4818-02 = comprehensive hc scan -1.00 -1.0000 sep thermochem 4817-06
KS-9 930421,1803 note smpls -08,-09 are gas compressor outlet, have higher n2 -1.00 -1.0000 sep thermochem 4817-07
KS-9 930602.0930 brine 56.2kph, stm 460kph 1111.00 0.8911 stmh thermochem 4919-01 pgv steam header
Ks-9 940927.0303 0.00 0.0000 stmh thermochem 5901-01 (dry gas analysis)
KS-9 941018.0158 0.00 0.0000 thermochem 5934-01 (dry gas analysis)
KS-9 941103.1245 0.00 0.0000 thermochem 5973-01 (dry gas analysis)
Ks-10 930617.1740 thermochem 4947-01 is comprehensive hc scan -1.00 -1.0000 fln thermochem 4950-01
Ks-10 930617.1750 thermochem 4964-1&2: c1<0.025,<0.025, na=0.087,0.091 -1.00 -1.0000 fln thermochem 4950-02
KsS-10 930617.1845 thermochem 4947-03 is comprehensive hc scan -1.00 -1.0000 fln thermochem 4950-03
Ks-10 930617.1850 thermochem 4947-04 is comprehensive hc scan -1.00 -1.0000 fln thermochem 4950-04
KS-10 930619.1000 thermochem 4947-05 is comprehensive hc scan -1.00 -1.0000 mini thermochem 4950-05
KS-10 930619.1005 thermochem 4947-06 is comprehensive hc scan -1.00 -1.0000 mini thermochem 4950-06
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NAME

DATEHRS

KS-10 930619.1007

pav

pav
pgv
pav
pav

Pgv
pgv
pav

reinject 930802.0832

stm head 930619.1153
stm head 930619.1154
stm head 930708.0829
stm head 930802.0902

stm head 940927.0328
stm head 941008.0221
stm head 941103.0115

TABLE 5.2 : GAS DATA FROM PUNA GEOTHERMAL WELLS

E:PUNGAS;

STATUSCOM3

xstm,ht from daily prod rpt, tot brn & tot stm, + sep_t
thermochem 4964-6: ci1<0.025, na<0.0050

thermochem 5058-3: ¢1<0.025, na<0.0050

HT

-1.00
-1.00

1077.00
1077.00
1100.00
1110.00

0.00
0.00
-1.00

XSTM

-1.0000

-1.0000

0.8481
0.8481
0.8700
0.8800

0.5040
0.0000
0.6020

PORT

mini

hdr
hdr
hdr
hdr

hdr
hdr
hdr

Page 2

DATASRC P

thermochem 4950-07 i w ¢;g‘,;jf, o

thermochem 5055-01 (dry gas analysis)

thermochem 4950-08
thermochem 4950-09
thermochem 5008-02; 1-hd-s
thermochem 5055-02; 1-hd-s

thermochem 5901-02
thermochem 5934-02
thermochem 5973-02




Table 5.3: Rock Temperatures Interpreted from Downhole Temperature Surveys

Elevation (feet, msl)
Temperature, °F
(Estimated) -1,000 -2,000 -3,000 -4,000 -5,000 -6,000 -7.000

Lanipuna 1 100 210 295 385 450 520 680
Lanipuna 1 118 175 280 385 415 330 --
Sidetrack

Lanipuna 6 150 235 320 255 ~270 -- --
HGP-A 215 410 510 550 555 ~660 --
KS-1/KS-1A 175 336 483 580 640 ~660 --
KS-2 110 240 415 520 580 640 --

Note: ~ = value derived from downward projection of gradient



Table 5.4: Pressures at -5,000 feet msl and Vertical Pressure
Gradients Between -4,000 and -5,000 Feet msl

Well

Pressure, psig at -5,000
feet msl (Projected Where

Vertical Pressure
Gradient, psi/foot, -4,000

Necessary) to -5,000 feet msl
Lanipuna 1 Sidetrack 2,620 0.44
HGP-A 2,180 0.42
KS-1A 1,980 0.33
KS-2 2,200 0.33
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Table 7.1 Larger Historic Earthquakes Felt in the KERZ (M > 6, 1> VII)

1886 X 7 Very destructive over most of Hawaii, felt on
Oahu and Kauai; 10-foot tsunami.

1919 v - Chimneys down at Kilauea.

1941 v - Mauna Loa area (near KERZ). "

1951 vl 6.5 Slight damage in Hilo; small landslides.

1955 v - Waterlines broken.

1975 Vi T2 Located on Hilina Fault, south of KERZ; largest
earthquake since 1868; 20-foot tsunami; local but
severe damage to structures.
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Table 8.1: Layer Distribution of the Numerical Model

CONFiDETy,

LAYER | TOP (FT) | BOTTOM (FT) | THICKNESS (FT)
1 6,250 7,000 750
2 5,750 6,250 500
3 5,500 5,750 250
4 5,250 5,500 250
5 5,100 5,250 150
6 4,950 5,100 150
7 4,800 4,950 150
'8 4,650 4,800 150
9 4,250 4,650 400
10 3,000 4,250 1,250
11 1,000 3,000 2,000

ey
gsm-a
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