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Sample Date(s) Temp. Field Lab.
No. Collected °C) pH pH Remarks

PSM-1 05/16/74 18 --- 7.60 Pumped well water from Puna Sugar Mill, Olaa

WR-1 03/10/75 - --- 8.31 Wright Road borehole # 1, Volcano Village; total depth, 105 m,
water level, 99 m

WR-3 03/10/75 --- --- 7.94  Wright Road borehole # 3, Volcano Village; total depth, 111 m,
water level, 101 m

WR-4 03/10/75 --- --- 7.93 Wright Road borehole # 4, Volcano Village; total depth, 99 m,
water level, 79 m

HVO-1 04/24/76- --- --- 4.25 Aggregate sample of rainfall collected at the Hawaiian Volcano

04/27/16 Observatory in the period April 24-27, 1976
HVO-2 05/03/76- --- --- 5.04 Aggregate sample of rainfall collected at the Hawaiian Volcano
06/01/76 Observatory on May 3, 20, 21, and June 1, 1976.

ERZ-1 07/22116 --- --- 5.52 Side-stream sample (mixture of brine and steam condensate)
taken during extended production testing of geothermal well
HGP-A, lower east-rift zone, Kilauea Volcano

MLS-1 08/04/76 --- - 6.35 Permafrost crack water, rim of Mokuaweoweo caldera, summit of
Mauna Loa Volcano

HILEA-1 08/10/76 15 7.2 7.03 Hilea Guich tributary, near Honuapo, SE flank of Mauna Loa
Volcano; discharge 0.18 cfs at time of sampling

WLK-1 10/19/76 16 --- 7.01 Wailuku River, near Humu'ula station 7017.5, saddle area
between Mauna Kea and Mauna Loa Volcanoes; stream not
flowing at time of collection--estimated date of stoppage ~1
week before sampling

MLS-2 06/06/78 --- --- --- Permafrost crack water, rim of Mokuaweoweo caldera, summit of

Mauna Loa Volcano
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[Concentrations of chemical constituents in mg/L; analysts: Shirley Rettig for element concentrations, Tyler B. Coplen for isotopic ratios]

[All samples from this study except for samples 32 and 50, data for which are from McMurtry et al. (1977, Table 1)]

Sample Date Sp. Lab. 8180 8D
No. Collected Ca Mg Na K CO3HCO3 SO4 ClI F B PO4 SiO2 TDS Cond. pH (%0 SMOW)

KBW-1  09/04/73 49 39 740 90 20 274 1560 84 0 0.93 003 67 2780 3460 8.5
KBW-2  09/18/713 47 43 720 104 30 248 1570 84 0 1.00 0.05 109 2830 3570 8.5
KBW-3 10/10/73 52 42 710 116 24 194 1620 95 0. 1.07 0.01 91 2850 3670 8.5
1 8.6
0 8.2
1 8.1

9

8

8 -4.56 -25.0
KBW-4  12/04/73 36 22 545 47 31 366 972 54 .0 046 007 14 1900 2650

8

5

0 — e
0 -457 -26.5
0 .

5 -4.60 -25.8

KBW-5  02/21/74 106 51 700 124 35 338 1660 95 . 1.09 0.03 135 3070 3770 . -4.83 -28.6
KBW-6  08/27/74 62 65 750 140 - 295 1860 100 . 1.09 - 140 3260 3880 . - ---

32 09/11174 — - —_— e - 159 4.7 31

50 12/15/714  --- --- --- -- --- --- --- --- --- - - 180 --- - - 47 29

KBW-7 12/18/74 63 70 759 142 -- 270 1960 110 .5 132 - 119 3360 - 82 --- ---
KBW-8 12/18/74 49 64 769 142 --- 150 1900 110 1.5 159 - 122 3230 - 8.25 --- -= ~
KBW-9* 06/05/75 72 87 730 111 - 792 1490 83 1.9 077 0.02 89 3050 - 755 -420 -275 A
KBW-10* 07/18/75 101 72 537 90 -- 98 925 60 1.0 049 0.00 121 2390 3000 7.95 -4.20 -28.5
KBW-11* 07/24/75 104 69 490 66 - 1030 796 50 1.0 046 0.02 101 2180 2720 797 -4.62 -29.5
KBW-12  04/17/i16 104 107 221 44 -- 1040 285 14 1.3 014 --- 98 1390 1790 8.05 -5.03 -30.0
KBW-13 04/19/76 106 110 214 43 --- 1080 269 12 1.3 014 - 94 1380 1730 8.0 -455 -31.0

* Notes: (1) KBW-9: Sr, 1.9; Li, 0.10; NH4%, 0.15; Fe (T), 0.02; Mn (T), 0.57.
(2) KBW-10: Sr, 0.7; Li, 0.07; Fe (T), 0.01; Mn (T), 0.10.
(3) KBW-11: Sr, 0.8; Li, 0.07; Fe (T), 0.04; Mn (T), 0.12.



[Concentrations of chemical constituents in mg/L; analysts: Shirley Rettig for element concentrations, Tyler B. Coplen for isotopic ratios]

Sample Date oD
No. Collected Ca Mg Na K HCO3 SO4 Ccl F B PO4 SiOp TDS (%0 SMOW)

PSM-1  05/16/74 5.1 28 6.5 20 35 8.2 3.5 0.1 0.12 0.09 7.6 -18.4
WR-1*  03/10/75 12 7.1 2.3 129 3.0 3.0 0.2 0.01 0.00 8.31
WR-3*  03/10/75 22 13 6.8 1.4 154 2.2 2.2 0.2 0.00 0.04 7.94 -21.1
WR-4*  03/10/75 11 6.2 1.7 126 2.8 2.3 0.2 0.00 0.11 7.93 -21.3
HVO-1  04/24/16- 05 0.1 26 0.1 0 7.3 1.2 - - --- 4.25 -24.5

04/27/76
HVO-2  05/03/76- 02 00 02 0.0 1 0.7 0.8 - - --- 5.04 -20.9

06/01/76
ERZ-1* 07/22/76 0.4 552 70 136 87 950 04 0.83 0.54 5.52 -
MLS-1* 08/04/76 42 11 53 20 12 19 3.6 0.2 0.00 0.02 6.35 -91.5
HILEA-1 08/10/76 38 22 33 07 19 6.7 44 0.1 002 -- 7.03 ---
WLK-1* 10/19/76 1.9 19 20 08 18 0.2 1.6 -—-— 0.02 - 7.01 ---
MLS-2  06/06/78 --- - -— —— - - —— e e --- --- -91.5
* Notes: (1) WR-1: Sr, 0.15; NH4%, 0.24.

(2) WR-3: Sr, 0.14; NH4*, 0.09.

(3) WR-4: Sr, 0.12; NH4t, 0.07.

(4) ERZ-1: NO3, 1.2; Sr, 0.2; Li, 0.2; Fe (T), 3.3; S=as H2S, 42.

(5) MLS-1: NO3, 0.4; Sr., 0.0; Li, 0.0; Fe (T), 0.02, S=as H2S, 0.06.

(6) WLK-1:

Fe (T), 0.07.
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SAMPLES FROM mCZZH.H BOREHOLE, KILAUEA VOLCANO, HAWAII

[Concentrations in ppm; -.-, below detection level or poor counting statistics. Analysts: R.J. Knight and H.T. Millard, Jr.]

Drilling mud Drilling mud Slurries
(original, dry) (filtered from water sample/dried) (mud + water)
Sample
No. ZTEL-71 KELL-3 KELL-5 KELL-7 KELL-9 KELL-13 KELL-142 KELL-15 KELL-162
Date Before
Collected 06/15/73 06/28/73 07/03/73 07/05/73 07/08/73 07/11/73  07/11/73 07/11/73  07/11/73
Cs 0.392 0.395 0.376 0.396 0.395 0.016 -.- 0.010 -.-
Rb 14.4 13.6 15.7 11.4 12.3 -.- 0.6 - -
Ba 382 355 381 385 353 261 22 284 22
Sr 246 246 229 257 251 15 - 25 -
K 4410 3940 3940 4040 3890 -.- -.- 254 -
Na 19700 21200 21600 21300 21900 492 326 485 179
Th 33.7 31.6 33.9 34.0 32.8 0.8 0.3 0.6 0.1
U 13.0 12.1 13.0 12.2 11.6 0.3 - - -
La 49.7 46.1 48.9 47.8 48.1 14 -.- 1.2 0.1 =
Ce 95.3 89.4 100.0 97.7 97.9 2.6 1.1 15.1 6.9
Nd 42.6 39.4 41.9 41.8 40.0 1.0 - 2.9 -
Sm 9.4 8.8 9.8 8.9 9.0 0.3 0.1 -.- -
Eu 0.697 0.668 0.713 0.712 0.701 0.043 0.009 0.026 0.004
Gd 10.2 8.3 94 9.9 8.8 -.- -.- -.- .
Tb 1.42 1.32 1.45 1.45 1.49 0.06 0.02 0.03 -.-
Dy 8.29 8.58 9.34 8.81 7.92 0.27 0.12 0.30 0.02
Tm 0.52 0.53 0.71 0.56 0.52 -.- -.- 0.06 .
Yb 3.27 3.22 3.52 3.45 3.34 0.07 0.02 0.07 -.-
Lu 0.553 0.529 0.579 0.559 0.582 0.017 -.- 0.018 -
Ta 3.42 3.25 3.46 343 3.37 0.09 0.04 0.07 -.-
Zr 260 251 273 265 260 9 3 5 -.-
Hf 7.07 6.86 7.31 7.41 7.08 0.18 0.07 0.69 -.-
Sb 0.968 0.937 0.973 0.955 0.977 0.063 0.023 0.053 0.025
Sc 4.75 4.56 4.84 473 4.59 0.45 0.08 0.28 0.02
Mn 223 215 221 204 230 23 5 19 2
Fe 25000 23900 25300 25000 24700 2000 577 1180 181
Cr 3.79 3.39 3.09 3.17 3.45 10.1 1.1 5.66 1.03
Co 1.4 66.1 42.8 30.9 27.4 4.3 0.5 2.1 0.6
Notes 1 Collection date unknown but before 06/15/73.

2 For samples KELL-

14 and KELL-16, lid of container loose--

samples have undergone partial evaporation.



[Concentrations in ppm; -.-, below detection level or poor counting statistics. Analysts: R.J. Knight and H.T. Millard, Jr.]

Drilling mud Water samples from borehol Drilling water
(original, dry)

Sample

No. ZTEL-7* KELL-1* KELL-2 KELL-4 KELL-6 KELL-8 KELL-10 PSC*

Date Before
Collected  06/15/73 06/15/73 06/23/73 06/28/73 07/03/73 07/05/73 07/08/73 05/16/74
Cs 0.392 0.018 0.024 0.006 - -.- -- --
Rb 14.4 0.3 - 0.5 -.- 0.5 -- 0.3
Ba 382 9.0 37.9 7.3 -.- 4.8 16.3 -.-
Sr 246 -.- - -.- -.- -.- - 0.3
K 4410 - - -- -.- 41 -- 40
Na 19700 31 24 33 25 33 54 27
Th 33.7 0.01 0.02 - - 0.01 0.01 --
U 13.0 -.- - - -.- -.- -- --
1a 49.7 0.16 -.- 0.23 -.- -- - -.-
Ce 95.3 - -- -.- -.- -.- - -.-
Nd 42.6 - -- -- -- - -- 1.6
Sm 9.4 -.- -- -- - -.- -- --
Eu 0.697 0.001 -- 0.002 0.002 0.002 -.- 0.002
Gd 10.2 -- -.- -- -- -- -.- -.-
Tb 1.42 - - 0.014 -.- - -.- --
Dy 8.29 - -.- - -.- -.- . --
Tm 0.52 0.06 - -- 0.06 -- 0.06 --
Yb 3.27 - -.- - 0.02 -.- -- 0.02
Iu 0.553 -.- - -.- -- 0.003 -.- -.-
Ta 3.42 - -- 0.004 - -- -- 0.004
Zr 260 - - - - - 0.9 --
Hf 7.07 - -.- 0.005 -- -.- -- -.-
Sb 0.968 - 0.003 -- 0.001 - 0.001 0.193
Sc 475 0.004 0.002 0.001 0.003 0.002 0.001 0.004
Mn 223 0.15 - 0.06 0.02 -.- 0.14 --
Fe 25000 - 8.4 17.1 - 11.5 -.- 16.3
Cr 3.79 0.13 0.56 0.14 0.27 0.29 0.30 0.42
Co 1.35 0.089 4.500 1.020 0.278 0.066 0.111 0.022

* Notes: (1) Collection date of sample ZTEL-7 unknown but sometime before 06/15/73.
(2) KELL-1 collected before contamination with cobalt in tracer experiment.
(3) PSC is from same well as PSM-1, source of the drilling water.
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ABLE 7, INSTR

AL NEUTR!

_A

ATION ANALY.

Analysts: R.J. Knight and H.T. Millard, Jr.]

AA) OF WATER AND
DRILLING MUD SAMPLES FROM SUMMIT BOREHOLE. KIL AUEA VOLCANO, HAWAII

[Concentrations in ppm; -.-, below detection level or poor counting statistics.

Drilling mud I 1 rehol Drilling water
(original, dry) ‘

Sample |

No. ZTEL-7* ZTEL-1 ZTEL-2 ZTEL-3 ZTEL-4 ZTEL-5 PSC*

Date Before
Collected  6/15/73 9/04/73  09/18/73 10/10/73 12/04/73  02/21/74 05/16/74
Cs 0.392 -- -.- -~ -.- -.- -.-
Rb 14.4 0.3 0.4 04 0.5 0.4 0.3
Ba 382 6.1 3.3 11.0 3.9 5.3-.- -.-
Sr 246 -.- 2.4 -.- 3.8 -.-0.3 0.3
K 4410 238 243 - -.- 190 40
Na 19700 1710 1120 880 669 881 27
Th 33.7 - -.- - - - -.-
U 13.0 - -.- - -.- -.- -.-
La 49.7 0.24 0.16 0/04 -.- 0.27 -.-
Ce 95.3 - -.- -i- -.- -.- -
Nd 42.6 - -.- -i- -.- 0.3 1.6
Sm 9.4 -.- -.- -- -.- -.- -.-
Eu 0.697 0.002 0.004 -.- 0.002 -.- 0.002
Gd 10.2 -.- -- -i- -.- -.- -.-
Tb 1.42 -.- -- -4- 0.0058 0.0073 -.-
Dy 8.29 0.06 -- 0.05 -.- -.- -
Tm 0.52 -.- -.- -4- -.- -.- -.-
Yb 3.27 -.- -.- -|- 0.02 -.- 0.02
Lu 0.553 -.- -.- -\- - 0.003 -.-
Ta 3.42 -.- -\ 0.087 0.006 0.004
Zr 260 - -.- -i- -.- -.- -.-
Hf 7.07 0.005 0.005 -\ 0.007 -.- -.-
Sb 0.968 0.013 0,009 0.020 0.013 0.193
Sc 4.75 0.004 0,002 0.001 0.003 0.004
Mn 223 -.- -.- 0,08 0.44 0.72 -.-
Fe 25000 24.0 23.4 -}- 18.1 16.9 16.3
Cr 3.79 0.18 0.14 - 0.24 0.26 0.42
Co 1.35 0.022 0.025 0.004 0.037 0.034 0.022
* Notes:

(1) Collection date of sample ZTEL-7 unknowLn but sometime before 06/15/73.

(2) PSC is from same well as PSM-1, source of the drilling water.
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Sample
No.

Date

Collected

[Provided by George V. Keller, Consultant, Golden, Colorado 80401]

Ca

Mg

KILAUEA VOLCANO, HAWAI
[Concentrations of constituents in mg/L; -.-, not determined. Analytical data obtained by Skyline Labs, Inc., Wheat Ridge, Colorado]

Na

Material

KELL-1
KELL-2
KELL-3
KELL-4
KELL-5
KELL-6
KELL-7
KELL-8
KELL-9
KELL-10
KELL-11
KELL-12
KELL-13
KELL-14
KELL-15
KELL-16

06/15/73
06/23/73
06/28/73
06/28/73
07/03/73
07/03/73
07/05/73
07/05/73
07/08/73
07/08/83
07/10/73
07/10/73
07/11/73
07/11/73
07/11/73
07/11/713

330

5.8

360

3.5

52
88
76
34
125
25

1250

4.1 14

155
400
180
230
240

7.0 120

1300’
3.4 12

Croror,=NeNRR,LLLO
NWrs = AN NNDO =IO RON =

drill water*

drill water

mud

drill water

mud

drill water

mud

drill water

mud

drill water

well fluid

formation fluid, 3733’
well fluid

formation fluid, 3400’
well fluid

formation fluid, 3100’

*  Before contamination by spiking with cobalt in tracer experiment; all other drill water samples collected after spiking.
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[Concentrations of chemical constituents in ppm]

USGS
Well No. Name Ca Mg Na K CO3 HCO3 SO4 d F NO3 SiOp TDS pH
Puna District Wells*
9-11 Pahoa 1 50 42 200 26 O 51 6.8 200 03 0.1 54 137 1.7
9-5A,B Pahoa?2 33 33 165 34 0 51 12.5 60 06 04 52 123 7.5
SH9 Kapoho Cone 80 51 73 10.5 2 551 6.8 84 0.3 13 41 653 7.7
9-9 Malama-ki 182 324 3090 0 262 681 5850 1.5 0.51 59 11700 6.9
9-7 Keauohana 6.6 3.3 54 38 0 42 22 70 0.2 00 41 221 7.3
9-10 Pulama 16 31 170 85 0 54 65 345 0.1 03 72 838 7.4
SH7  OlaaMill 6.0 2.7 58 24 0 38 5.5 40 0.1 2.8 40 88 7.0
9A, B OlaaMill 48 35 87 18 0 33 84 73 02 04 21 72 7.4
9-2 Keaau Orchard 6.5 59 39 37 O 4 12 58 0.1 3.6 33 183 7.3
9-12 Keaau Orchard 8.9 13.6 90 56 O 42 25 156 0.1 3.1 33 355 6.8
H.
SH 8  Pahala Mill 6.6 3.6 72 1.0 O 43 10 3. 02 09 42 9 7.2
--- Ninole Springs 9.6 14 84 46 O 42 26 151 02 10 44 354 7.2
10 Honuapo Mill 33 86 680 24 0 46 169 1240 0.2 0.0 43 2300 7.0
12-4,8 Keei 12 10 61 50 4 45 23 99 0.2 23 41 292 7.5
12-5,6 Kahaluu 64 4.4 16 48 0 62 9.0 11 0.3 3.7 48 133 7.2
12 Kailua 31 27 247 0 56 79 459 0.2 1.5 43 1079 7.5
12-7 Kaupulehu 28 73 260 13 0 432 68 370 21 7.3 178 1110 7.7
15 Mauna Kea 21 34 216 15 0 94 62 390 0.3 32 51 838 7.6
Beach Hotel
16 Kawaihae 32 32 132 14 0 105 52 253 0.2 36 84 728 7.1
8-2 Hilo Electric 84 29 69 18 O 47 2.6 6.5 0.1 00 55 107 7.2

Notes: *  Wells at Olaa Mill and Keaau Orchard penetrate lavas of Mauna Loa Volcano; the other wells in the Puna
District are in lavas of Kilauea Volcano.
**  Wells at Pahala Mill, Ninole Springs, Hilo Electric, and Keei are in lavas of Mauna Loa Volcano; wells at
Kahaluu, Kailua, and Kaupulehu are in lavas of Hualalai Volcano; well no. 15 is on Mauna Kea Volcano; and
well no. 16 is on Kohala Volcano.
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Name

[From McMurtry et al., 1977, Table 1]

Date

Collected

oD

(%o0 SMOW)

ngNH

\O 00N O\
t)) S b

H YWY
N O 00O

ISLAND OF HAWAII

Pohoiki Spring

Allison Spring

Kapoho Landing Strip Well
Kapoho Landing Strip Well
Kapoho Landing Strip Well
Pahoa Well 2

Kapoho Cone Shaft
Keauohana Well

Olaa Mill Well

Pulama Well

Allison Well

Malama-Ki Well
Malama-Ki Well
Malama-Ki Well
Geothermal test hole 2
Geothermal test hole 2
Geothermal test hole 3
Geothermal test hole 3
Geothermal test hole 3
Geothermal test hole 3
Kilauea Research Drill Hole
Kilauea Research Drill Hole
Palima Well

01/29/74
01/29/74
01/29/74
12/13/74
12/13/74
01/30/74
01/30/74
01/30/74
06/11/74
01/31/74
01/31/74
01/31/74
12/13/74
12/13774
01/30/74
12/14{74
09/10/74
12/14174
12/14174
12/16/74
09/11/74
12/15/74
02/01/74

A m
CWNNARNNOOOONNOOOOO = - =00

QARAPNPDDODDIDNARPEWARLWWWRWNN
NWNQWLLLARLULONLWOORO O

— OO = N 00N = i LN OO0 O\ O\ = N <A N D A 0 0

-14
-12
-15
-12
-15
-18
-19
-16
-20
-21
-17

-9

-10
-10

-13
-12
-12
-12
-31
-29
-42

1 Temperatures marked by * were measured directly after sample recovery; all other temperatures
were measured in-situ.

2 Questionable values are indicated by **;

’

these samples produced a blue compound during analysis.
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Sample Name Date Temp Si02 oD
No. Collected (®)) (ppm) (%0 SMOW)
ISLAND OF HAWAII
12 Pahala Mill Shaft 02/28/74 -- 0.1 49 -5.4 -31
13 Ninole Springs Well 02/01/74 21* 0.5 48 -4.6 -24
14 Honuapo Mill Well 02/20/74 - 1.3 48 -3.9 -21
23 Keei Well 06/10/74 21% 0.4 53 -4.3 -21
24 Kahaluu Well 06/10/74 22% 0.2 52 -5.0 -29
25 Kailua Well 06/10/74 25 1.5 40 -4.1 21
18 Mauna Kea Beach Hotel Well 02/02/74 27* 1.0 66 -5.1 -27
16 Kawailme Well — ——— 02/02/74 — 31* - 0.6 8 4.2 -20
26 Hilo Electric Well 06/11/74 24* 0.2 40 -33 -15
15 Rain, Cloud Physics Obs., Hilo 02/08/74 - <0.1 0.0 -1.8 -1
28 Rain, Cloud Physics Obs., Hilo 06/14/74 - 0.1 0.0 -2.1 -6
29 Rain, Cloud Physics Obs., Hilo 06/28/74 - <0.1 0.5 -1.2 0
30 Rain, Cloud Physics Obs., Hilo 07/15/74 -- 0.4 0.3 -1.4 -4
ISLAND OF MAUI
33 Olowalu Shaft 09/13/74 25 56 -19
34 Ukumehame Shaft 09/13/74 32 66 -21
35 Olowalu Well 09/13/74 26* 56 -15
36 Pioneer Mill Well 09/13/74 24 58 -16
37 Iao Valley Well 09/13/74 24 15 -16
ISLAND OF QOAHU
58 Lualualei Well 07/30/75 27 74 -21
59 Nanakuli Shaft 08/01/75 28 101 -28
Notes: 1 Temperatures marked by * were measured directly after sample recovery; all other temperatures

were measured In-situ.

2 Questionable values are indicated by **; these samples produced a blue compound during analysis.
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[Concentrations of chemical constituents in mg/L]

Date TDS Temp.
Location Well. No. Collected Ca Mg Na K CO3 HCO3 SO4 Cl F NO3 SiO2 (calc) Cond. pH (°C)

Naalehu 0335-01 05/14/71 6.0 48 12 1.5 - 44 14 80 03 19 45 114 128 7.0 195
Honuapo 0533-01 04/12/72 33 86 680 24 -- 46 169 1240 0.2 0.0 43 2230 4180 7.0 19.0
) 0533-02 04/12/72 20 4 320 14 - 42 86 580 0.1 0.7 43 1130 2120 7.1 19.0
" 0533-03 04/12/72 18 38 272 12 -- 41 75 500 02 1.7 43 980 1850 7.0 19.0
" 0632-01 04/12/72 17 33 245 11 -- 44 66 440 02 13 41 876 1620 7.3 19.0
Punaluu 0830-01 04/12/72 9.6 16 118 55 - 34 37 205 0.2 0.7 32 440 830 7.1 19.0
Ninole 0831-01 04/12/72 9.2 12 80 44 --- 43 24 136 0.2 1.2 41 329 561 7.3 19.0
" 0831-02 03/01/72 10 16 88 48 --- 40 28 165 02 08 46 378 681 7.1 18.5
Pahala 1128-01 04/13/72 6.6 3.6 72 1.0 - 43 10 35 02 09 42 96 99 7.2 19.0
Pulama 2102-01 12/06/63 16 31 170 85 - 54 65 345 0.1 03 72 734 - 74 -
Kalapana 2487-01 03/03/72 6.6 33 54 38 --- 42 22 70 0.2 0.0 41 221 344 7.3 23.0
Keei 2753-01 12/17/58 22 8.5 54 - 34 10 30 90 02 04 24 268 - 94 -
03/14/68 15 12 60 6.1 - 59 19 93 0.2 46 31 269 - 74 -
06/02/70 20 11 60 50 -- 49 23 108 0.0 48 45 300 - 7.6 -
03/16/72 94 11 64 43 - 47 22 107 04 1.0 50 292 474 7.3 19.0
" 2753-02 05/16/63 76 89 68 20 - 49 28 106 03 1.1 49 295 - 7.0 -
03/20/67 6.1 82 53 75 - 49 14 72 02 19 36 223 - 1.3 -
06/02/70 8 82 54 50 - 49 20 89 0.0 3.6 44 265 - 7.6 -
03/16/72 9.6 12 77 48 --- 4 25 129 03 1.3 52 332 555 6.7 19.0
Malama-ki 2783-01 09/06/62 182 324 3090 -—-- - 262 681 5850 1.5 0.5 59 10300 - 6.9 -
Pahoa 2986-01 03/03/72 39 33 16 33 - 51 12 60 03 05 54 124 126 7.6 225
" 2986-02 03/03/72 27 33 17 34 - 50 13 6.0 08 0.2 50 121 127 7.4 225
Kapoho 3080-02 03/15/68 48 26 97 14 --- 283 55 125 03 24 44 501 - 17 -
05/22/70 120 96 64 10 -- 975 3.8 72 0.2 97 39 895 - 7.0 -
03/03/72 72 31 57 7.6 6 393 11 54 0.3 27 39 498 793 84 -
Pahoa 3185-01 05/05/64 42 48 16 20 - 46 6.7 16 02 02 59 131 - 13 -
" 3185-02 05/22/72 58 36 23 32 - 56 6.9 23 03 00 49 142 165 7.6 --
Kahaluu 3557-01 03/16/72 7.2 4.0 12 2.1 - 49 9.9 70 03 39 49 119 126 7.2 20.0
) 3557-02  03/20/67 55 48 20 75 - 74 80 15 0.2 34 46 146 - 1.2 -
! 3557-03  02/28/70 65 40 14 22 - 48 9.0 85 04 46 45 117 133 7.8 --
" 3557-04 02/05/71 6.7 44 18 25 - 46 11 16 03 54 46 132 162 7.6 205
03/16/72 49 50 17 23 - 52 10 14 0.3 35 41 123 147 7.5 20.0
Keaau 3702-01 06/07/72 6.0 2.7 58 24 --- 38 5.5 40 0.1 28 40 88 87 7.0 23.0
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TABLE 11. Continued

Date TDS

Location Well. No. Collected Ca Mg K CO3 HCO3 SO4 Cl NO3 SiO7 (calc.) Cond. pH
Kailua 3758-01 09/14/49 16 28 79 460 0.1 3.1 68 943 — -
11/21/49 15 9.7 81 450 0.1 1.3 46 930 - -

03/11/55 78 35 78 485 02 0.8 33 935 -- 7.8

12/10/58 15 37 76 440 02 08 26 852 - 7.1

Keaau 3802-01 03/23/34 1. 4.3 6.1 14 - - 12 67 — -
02/03/55 8. 34 14 4. 02 02 20 70 - 7.4

03/03/72 4. 2.9 5.0 4 0.1 05 31 73 78 7.4

" 3802-03 06/07/12 4, 2.8 5.3 4, 02 00 33 74 77 1.0

" 3802-05 06/07/12 5. 3.3 5.5 4, 0.1 1.5 36 81 88 7.4
Puna 3900-01 03/07/72 6. 5.9 12 58 0.1 36 33 183 296 7.3
" 3900-02 07/15/66 11 20 34 230 -~ 25 33 482 905 6.3
03/07/12 6. 7.1 . 16 81 0.1 36 33 227 380 7.3

Panaewa 4003-01 03/13/72 7.8 33 53 1.6 14 40 01 00 37 85 91 7.5
Hilo 4202-01 11/10/53 38 15 32 180 0.2 0.1 28 390 - 7.4
10/12/54 40 16 46 186 0.1 0.0 23 402 - 7.4

02/02/60 8. 12 7.6 108 00 0.1 8 223 - 6.7

" 4203-02 08/20/64 8. 4.4 2. 11 00 02 33 94 - 1.0

" 4203-03 03/02/72 6. 3.6 2 7.5 0.1 08 36 86 95 7.1

" 4203-04 03/27/72 8. 2.9 2. 65 0.1 00 55 107 94 7.2
Kaupulehu 4858-01 03/10/65 27 77 60 370 20 83 80 1100 - 1.3
03/17/712 28 69 75 370 22 6.2 76 1120 1920 8.0

" 4858-02 07/15/68 6.1 7.9 10 78 0.1 0.0 37 236 - 7.1
Kiholo 4953-01 08/11/72 16 26 71 340 09 38 36 768 1390 7.9
Pepeekeo 5005-01 03/23/72 12 10 17 12 0.1 05 45 141 174 7.2
" 5005-02 06/13/56 94 9.0 7.4 80 0.1 56 22 102 - 6.2
07/06/70 10 9.6 00 13 - 1.2 12 97 - 6.1

" 5005-05 05/03/712 25 33 45 322 0.1 00 23 655 1220 7.7
Waikoloa 5548-01 10/27/71 28 45 97 542 0.3 3.8 56 1180 2130 7.5
04/03/712 28 47 95 550 0.5 3.1 82 1230 2110 7.6

" 5745-01 06/29/70 7. 11 15 26 03 6.0 56 206 276 8.0
07/28/70 8. 11 16 30 - 00 64 212 - 7.8

04/05/72 8. 11 18 26 04 38 8 234 280 7.5

08/16/72 8. 9.0 15 29 00 12 42 19 — -

Laupahoehoe 5814-01 05/16/72 15 11 11 74 0.2 02 23 203 365 7.1
Hapuna 5948-01 04/09/710 20 37 68 430 0.3 53 49 921 1670 7.3
Ouli 6048-02  05/72/72 21 34 62 390 0.3 32 51 838 1500 7.6
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TABLE 11. Continued

Date TDS
Location Well. No. Collected Ca Mg Na K CO3 HCO3 SO4 c F NO3 SiO2 (calc.) Cond. pH

(MKB Hotel) 6049-01 05/17/712 21 3 216 15 - 95 62 390 03 19 51 837 1520 8.1
6049-02 05/17/72 58 119 974 50 -- 106 249 1740 03 38 50 3300 5840 7.8

6049-03 05/17/72 58 111 896 46 -- 103 236 1610 0.2 32 50 3060 5480 7.5

Ookala 6117-01 07/20/54 34 13 22 - - 36 31 85 0.1 0.1 24 226 - 19
06/22/55 22 6.9 16 - - 44 21 40 0.0 0.0 28 155 -- 6.9

02/27/67 17 21 75 95 - 54 17 160 0.1 13 25 352 -- 1.5

06/16/70 18 21 125 80 - 54 36 230 -- 00 43 507 -- 13

04/18/712 11 14 78 49 - 62 21 135 02 10 43 338 599 7.6

Kawaihae 6147-01 06/25/63 32 33 135 14 -- 109 54 250 0.2 29 8 663 -- 7.3
06/25/63 32 31 128 13 -- 101 49 255 0.2 42 78 640 1070 6.9

" 6148-01 03/22/72 24 32 180 13 -- 82 42 340 03 38 66 741 1330 7.8
06/20/72 32 30 175 14 - - 70 340 0.3 08 32 6% - e

Paauilo 6321-01 02/28/67 15 21 77 88 - 66 20 165 0.2 2.0 27 368 -- 13
04/18/72 16 19 102 56 - 53 29 195 0.1 00 37 429 806 7.6

Halaula 7347-01 07/19/49 80 55 15 -~ - 43 9.6 22 0.1 09 42 125 ——- -
" 7446-01 03/28/72 60 72 450 20 - 98 120 890 0.2 37 63 1730 3230 7.2
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TABL NORMATIVE SIMPLE SALT . %)* OF WATER SAMPLES FROM SUMMIT
B E E ANO. HAWATI

[Calculated from data in Table 3 using the computer program SNORM of Bodine and Jones (1986)]

Sample Date
No. Collected CaCO3 MgCO3 NaCO3 CaSOQ4 MgSO4 NaSO4 K2S04 NaxCly

|

KBW-1  09/04/73 2.7 5.0 2. 71.5 7.4 5.2
KBW-2  09/18/73 1.3 5.5 4. 75.5 8.5 5.2
KBW-3  10/10/73 5.0 6. 0.3 73.0 9.4 5.7
KBW-4  12/04/73 4.8 4.1 7.6 73.2 5.6 4.8
KBW-5  02/21/74 2.5 6.1 8. 67.7 9.5 5.4
KBW-6  08/27/74 6.5 6. 1.2 69.9 10.3 5.2
KBW-7  12/18/74 5.7 6. 2.8 68.9 10.2 5.5
KBW-8  12/18/74 3.4 5.4 5.3 69.9 10.2 5.8
KBW-9  06/05/75 6.2 10.4 3.5 66.9 8.5 4.6
KBW-10 07/18/75 11.2 11.1 11.8 52.6 8.9 4.3
KBW-11  07/24/75 12.7 11.7 14.4 \ 49.9 7.2 3.9
KBW-12  04/17/76 19.6 28.0 16.2 27.1 7.4 1.8
KBW-13  04/19/76 20.1 29.0 16.8 25.3 7.3 1.6

Note: * Total of the weight-percent values may not exactly cqua* 100 % because of rounding to one decimal.
|

!
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[Calculated from data in Table 4 using the computer program SNORM of Bodine and Jones (1986)]

Sample Date
No. Collected CaCO3 MgCO3 NapCO3 CaSO4 MgSO4 NaxSO4 K804 NaCla KaCla  MgClh CaClp

PSM-1 05/16/74 28.6 22.1 8.5 18.2 10.1 12.6
WR-1 03/10/75 41.6 38.5 10.4 1.0 3.7 3.8 0.9
WR-3 03/10/75 46.2 38.0 9.8 0.6 23 2.7 0.2
WR-4 03/10/75 43.0 38.7 10.3 1.0 3.6 3.2 0.2
HVO-1 04/24/76- 16.8 4.9 60.4 2.2 15.7
04/27/76
HVO-2  05/03/76- 38.3 0.7 49.8 11.2
06/01/76
ERZ-1 07/22/76* 4.6 0.1 0.6 1.4 6.0 84.3 2.9
MLS-1 08/04/76 9.9 10.7 24.9 29.5 11.2 13.7
HILEA-1 08/10/76 18.5 26.4 19.4 7.0 5.4 23.2
WLK-1  10/19/76 26.9 37.4 16.6 0.4 1.6 9.8 7.3
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Note: * Total of the weight-percent values may not exactly equal 100 % because of rounding to one decimal.



PREVIOUSLY STUDIED BY McMURTRY >ZU OTHERS (1977). AUGMENTED BY DATA OBTAINED IN THIS STUDY

[Calculated from data in Table 9 using the computer program SNORM of Bodine and Jones (1986)]

USGS
Well No. Name CaCO3 MgCO3 NapCO3 CaSO4 MgSO4 NapSO4 K804 NaxClp  KaCla MgClz
Puna District Wellg**
9-11 Pahoa 1 15.2 17.7 14.6 6.4 6.9 39.3
9-5A,B Pahoa2 12.3 17.1 28.4 17.7 0.5 14.0
SH9 Kapoho Cone 35.4 314 7.0 1.0 1.0 24.2
9-9 Malama-ki 1.7 6.3 2.5 80.4 9.0
9-7 Keauohana 9.3 6.5 2.1 14.0 4.8 63.4
9-10 Pulama — - - 55 8.7 4.2 : — 692 2.6 98- -
SH7  OlaaMill 36.3 22.7 7.2 14.9 4.1 14.8
9A,B  Olaa Mill 23.7 24.0 2.2 19.3 6.8 24.1
9-2 Keaau Orchard 7.7 144 4.9 5.2 2.3 65.5 ©
9-12 Keaau Orchard 9.1 9.5 14 72.0 34 4.6 N
SH8  Pahala Mill 33.0 25.0 3.2 25.9 2.1 10.8
(04/13/72)
Pahala MillA 22.3 18.6 16.5 14.2 5.6 22.9
(11/02/72)
Pahala MillA 23.2 22.6 7.0 15.2 4.4 27.5
(07/05/74)
--- Pahala DWSA 38.7 23.6 4.2 16.2 6.0 114
(09/02/74)
.- Ninole Springs4 3.7 6.0 5.0 76.0 2.6 6.8
(06/05/69)
- Ninole Springs 9.3 10.7 1.0 69.9 2.9 6.2
(3/1 & 4/12/72)
Ninole Springs4 9.9 6.4 3.1 75.6 1.7 2.2

(04/13/72)



USGS
Well No. Name CaCO3 MgCO3 NapCO3 CaSO4 MgSO4 NaSO4 K3SO4 NaxClp Ka2Clh  MgChy

Other Hawaii Island Wells***

10 Honuapo Mill 1.4 5.0 4.9 77.1 2.0 9.5
12-4,8 Keei 2.0 12.0 14.3 65.8 2.8 3.0
12-5,6 Kahaluu 20.8 19.9 19.2 10.2 7.5 22.3

12 Kailua***#*

12-7 Kaupulehu 5.2 25.0 1.6 6.6 1.9 59.7

15 MKB Hotel 8.2 9.2 1.7 71.0 3.7 6.2
16 Kawaihae 3.6 10.0 13.2 58.2 4.6 10.4
8-2 Hilo Electric 40.5 19.4 10.8 1.8 6.8 19.8 0.8

Notes: * Total of the weight-percent values may not exactly equal 100 % because of rounding to one decimal.
**  Wells at Olaa Mill and Keaau Orchard penetrate lavas of Mauna Loa Volcano; the
other wells in the Puna District are in lavas of Kilauea Volcano.
*** Wells at Pahala Mill, Ninole Springs, Hilo Electric, and Keei are in lavas of Mauna
Loa Volcano; wells at Kahaluu, Kailua, and Kaupulehu are in lavas of Hualalai
Volcano; well no. 15 is on Mauna Kea Volcano; and well no. 16 is on Kohala Volcano.
**** Normative salt assemblage indeterminable--calculation abandoned.

A This study.
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