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Hawaii Institute of Geophysics
2525 Correa Road e Honolulu, Hawaii 96822
Cable Address: UNIHAW

August 21, 1978

Dr. Phillip M. Wright
Associate Director
University of Utah
Research Institute

Earth Science Laboratory
391 Chipeta Way, Suite A
Salt Lake City, Utah 84108

Dear Dr. Wright:

Enclosed are two sets of maps for the islands as well as a tabulation
of .data . as requested in your letter. The first map set plots all identified
anomalous water sources which have silica and/or temperature above a threshold
value set for each island. The second set of maps plots all known rift zones
or calderas on each island along with anomalous water sources identified
according to a different (lower) set of threshold values for temperatures
and silica concentrations. I will*explain.what-I've done for each set, and
why, so that you can then pick which ever of our potential thermal anomalies
that fit in with your existing set for the continental U.S.

igug

For the first data set we have used a strictly numerical method of
screening the data: a threshold value for silica concentration and temperature
was picked for each island. The threshold values were chosen based on local
ground water hydrology and the mean values encountered on each island.
Threshold values for Hawaii were chosen at 25°C for temperature while silica
concentrations are identified as being greater than 30 ppm or greater than
50 ppm 5i09. Both parameters have been used for this island and Maui
because of the unique hydrologic conditions on both islands. The island of
Hawaii has a relatively high rate of rainfall, in some places exceeding 200
inches/yr., as well as a highly permeable rock structure. As a result, the
rate of recharge and through-put in most areas is quite high. Under these
conditions thermal waters entering the shallow aquifers will be diluted
rapidly and lose any thermal evidence of having been heated; the only excep-—
tion to this case is when there are dike impounded water sources which can
have appreciably slower circulation times. §Silica concentrations are a
relatively useful counterpart to temperature in that areas with rapid ground
water through-put also have low silica concentrations and as a result injection
‘of thermal waters carrying high silica leads should be easily detectable
in normal low silica aquifers.

It is apparent that the distribution of identified sources on Hawaii

is far from uniform; nearly every source identified is within a few miles
of the coast. This arises primarily from the fact that there is very little
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perched water on Hawaii and in order to reach the Ghyben-Herzberg lens _
(i.e. fresh water table) it is necessary to drill a well nearly to sea level.
For this reason there are very few wells drilled at the higher elevations on
Hawaii.- The -plots of the wells on Hawaii indicate a considerable number

of potential thermal anomalies. Only one anomaly can be said to be confirmed,
the Puna area, on the south east cape of the island, has been drilled and
resulted in the "discovery" of a high temperature (350°C) reservoir. The
other areas identified on the map show varying degrees of promise and will
be discussed in more detail after presentation of the second set of maps.

The threshold silica concentrations for the island of Maui is consider--
ably higher than that for Hawaii. This is primarily a result of the greater
age of Maui (the trend in age of the islands increases from south to north)
and consequent greater soil formation. Thicker soil cover appear to have
elevated the mean ground water silica concentrations; whether this is
through an increase in residence time or simply greater ease in silica
leaching is unknown at present.

‘The disbribution of identified potential thermal sources on Mauil is
as uneven as that -found on Hawaii. Again this is probably the result of
the distribution of water wells on the island: 'the .greatest population )
densities are found on the western end of the island as is the greater well
density. The absence of a significant number of natural water sources (i.e.
streams and springs) on most islands (another result of the highly permeable
rock structure) restricts our 1dent1f1cat10n of potential sources 1argely to
areas of high ‘population density

For the island of Oahu we have eliminated silica concentrations from
consideration entirely. Age, structure, and types of.  land use have resulted -
in considerably increased and quite variable silica concentrations. The
threshold values required by these factors were such that cold "false positive
anomalies had higher silica “concentrations than sources in which high temp-
eratures were observed. The temperature threshold has been increased for
Oahu as well. The lower profile of Oahu- (X 2760 ft. vs. 10K - 13 K ft. for
Maui and Hawall) has the effect of lowering the average altitude (and
temperature) of rainfall formation hence ground waters are, on the average,
somewhat warmer than- those found on the younger islands

Essentlally the same considerations are encountered for Kauai as those
that hold for Oahu so the same criteria were imposed on Kauai water sources.
The very. sparse. population on Kauai - con51derably reduces the number of water
sources available for study. Hence it is uncertain whether the paucity of”
identified sources arises from a much lower thermal potential for Kauai or
if it is simply an artifact of the small number of wells. .

- The second set of maps included. represents a slightly different method.
. of screening the available water chemistry and temperature data. Somewhat
"looser'" criteria are used for water quality parameters (i.e. lower silica
and temperature thresholds) but, in addition, one further requirement is
imposed on the potential thermal anomaly: it must be located in an area

of recent or past eruptive activity (i.e. on or near either a caldera or
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volcanic rift). The justification for the latter requirement is obvious;
all geothermal heat in Hawaii is derived from past or present volcanism

‘hence the most likely places to look are those which have experienced the

greatest activity. There are also drawbacks to the use of this criteria
as well: not all rift zones and calderas are likely to still have residual
heat and there is also the possibility that post erosional eruptions have

- taken.place outside of former calderas and rift zones. Despite these short-

comings it is felt that this approach may also have some validity.

It is apparent from the map of Hawaii that the island is made up of
five volcanoes. From north to south they are: Kohala, Mauna Kea, Hualalai,
Mauna ‘Loa, and Kilauea. The temperature and-: silica concentration values
used for this map are ‘identical to those for the first map of Hawaii present-
ed. "It is apparent that most of the "clustered" water sources fall on or
near rift zones while several individual silica anomalies are plotted some
distance away from volcanic centers. In addition, every thermal anomaly

' identified is on a rift zone. Our present interpretation is that most of
‘the individual anomalies are probably due to nonthermal factors relating to

either local geological conditions or possibly poor water analysis techniques
(nearly all data used are from routine Dept. of Health or Board of Water
Supply analyses). Our present ranking of. confidence levels for the potential

. thermal resources on Hawaii are as follows (1-10):  Puna (1) (already proven),

Ka'u (2), Kawaihae (4), Keaau (5) Kohala (8), and Kona (8).

The map of Maui rift zones and water sources is ‘somewhat different from
the first map presented for Maui. The primary difference between the two -
maps is the deletion of those sources in the Wailuku area (central isthmus
region). The fact that this area is composed largely of alluvium and that
there is no evidence of rift zone or eruptive activity in this area argues--
strongly against a thermal origin for the observed silica anomalies. :

It will also be noted that water sources in Lahaina have been included
on the second map yet there is no evidence of a nearby rift zone. Despite
the absence of a rift in this area, relatively recent eruptive activity has
taken place near Lahaina and. thermal waters (23°C) have been observed in
water wells in this district. We presently feel that Lahaina may have a
thermal potential equal to or greater than that for anywhere else on west
‘Maui. Thermal waters have also been observed to. the south of Lahaina in
Olowalu Canyon and Ukumehame Canyon. These areas are closely associated

_ with a southwestward trendlng dlke complex -and may well be assoc1ated with -

thermal reservoirs.

It should be noted again that the very uneven distribution of wells on
Maui makes an assessment of the thermal potential of east Maui rather difficult:
Haleakala is considerably younger than west Maui and one would expect a greater
thermal potential there. With very few wells in east Maui it is d1ff1cult to
make an assessment of the thermal potentlal for this area.

The present interpretation of the thermal potential for Maui (again
based on a 1-10 scale) is as follows: Lahaina (2), Olowalu Canyon (2),
Ukumehame .Canyon (3), and East Maul (7)
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. Molokai was not included in the first set of maps primarily because
the very small number of wells on the island did not permit an even marglnally
valid assessment. of the thermal potential based simply on'a statistical °
analysis of the water chemistry data. We have included it in this set since
we feel that it may have some significant potential: thermal waters have
been reported, although they are not yet confirmed, on west Molokai and in
Halawa Canyon on east Molokai. The probability of there being thermal
resources on Molokai is placed at about 5-6 on the same scale used for Maui.-

The structure map of Oahu indicates several water resources having

temperatures ‘greater than 25°C and silica boncentrations‘greater}than 50 ppm

in or near ancient-calderas in rift .zones. The age of the volcanic features
on Oahu (m3 m.y. ) leads us to believe that the ‘large number of identified

"anomalies" may be more a function of the multitude of wells present than

the actual resource available. Thermal sources have been reported by relatlvely
reliable persons for both theWaianae and Koolau calderas so it is quite possible
that a thermal resource exists in these districts although the actual reservoir
‘temperature may be relatlvely low. The probability of finding thermal reser-
. voirs away from the caldera boundaries is thought to be quite low. Although '
there are reported temperatures in excess of 25°C on a few of these rift zomes,
the probability of their being the result of geothermal heat seems remote.
Our present assessment of the thermal potential for ‘0ahu is as follows:
Waianae Caldera (5), Koolau Caldera (6), rift zones (9);

The thermal anomalles on the island of Kauai (temperatures >25°C) are '
generally associated with the rift zone areas or with the Lihue Caldera. As
in the case of Oahu, one would expect a relatively low thermal potential on
Kauai-because of its age. Nonetheless relatively recent post erosional
"volcanism has taken place on Kauai and it is possible that some remanent
heat may still be present. We presently feel that the potential for finding
a thermal resource on Kauai is greatest on the western end of the island
near Nohili Point and on the eastern side near the Lihue depression although
under present circumstances we would rate neither area higher than about ‘7 or 8.

I hope the above is of enough use that you can pick those areas in the
state that fit in with your continental U.S. data. Obvioudy'it s'not a complete
picture of each area but I ve tried to give enough 1nformat10n without going
into too much detail.

We have also included a set of well chemistry data for the wells identi-
fied on the maps as well as. the tabular set of data that was requested for
each area. If there is anything else that you need from us in order to complete
- your project please let me know.

Slncerely yours, .
Donald Thomas

DT:cy
Enclosures

cc: E. Sammel
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Legend for the Island

Structure Maps
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PH:
ALK:
CA:
ZN:
CL:

S:

TEM:

8 8% 4

>
5}

Total Alkalinity

Temperature

FLO:

Ing: Local USGS Station Rumber
TYP: Type of Station
coY: County (Island)
LoC: Location or Rame of the Well
LAT,LON: Latitude, Laangitude
DAT: Date
Specific Gravity " WED: Hell Depth
Dissolved Solids Sus: . Suspended Solids
BA:
I: .
S10: 5102
Phenols <n: .
Flov Rate EH:
* RB:
Total Fe F:
SB:
NHA:

EXPLANATION OF THE DATA SYMBOLS

CAR: Carbonate Alkalinity

Static Head .

Specific Conductance

Hardness

Ground Elevation



TABLE 1 Kauai

1D#=2-0021-01 TYP=WELL COU=KAUA ¢ LOC=KALEPA RIDGE LAT,LON= 220054, 1592104.69 DAT=1967.
PH = 7.43 SPG= WED= 276.00 WAD= 15.090 TEM= 25.36 FLO= EH = SPC=
ALK= 134.40 DIS= Sus= LI = RA = 80.090 K = 11.2¢ RB = MG = 8.40
CA = 6.96 SR = BA = MN = 9.065 FE = 0.12 FET= F = 0.964 CU = ¢.01
ZN = 0.01 HG = B = AL = $.01 PB = 0.01 AS = 0.60 SB = U =
CL = 29.00 BR = I = 02 = CO2= H2S8= NH4= NO2= 0.909
NO3= 5.60 PO4= S10= 66 .00 804= 20.50 €03= HCO= CAR= HAR= 52.26
SE = 6.01 PHE= 0.66 CD = CR = AG = P = N = ELE= 166.00
ID#=2-6644-063 TYP=HWELL COU=KAUAL LOC=KAURALEWA-2 LAT,LOR= 220668, 1594442.60 DAT=1977.
PH = 7.20 SPC= WED= 195.00 WAD= 5.1¢ TEM= 23.59 FLO= ERH = SPC=10606¢.00
ALK= 115.00 DIS= §5950.0€¢ SUS= LI = NA = 910.00 K = 14.090 RB = MG = 610.90
CA = 400.08 SR = BA = MN = 20.00 FE = €0.00 FET= F = CU = :
ZN = HG = B = AL = PB = AS = SB = v =
CL = 3569.00 BR = I = 02 = C02= 14.060 H2S= - NH4= ’ NO2=
NO3= PO4= 0.40 SI10= 63.60 - S04= 386.99 €03= HCO= 140.00 CAR= HAR= 3590.6¢0
SE = PHE= CDh = CR = AG = P = 6.13 N = 1.60 ELE= 8.00
ID#=2-6644-04 TYP=WELL COU=KAUAI LOC=KAUNALEWA-3 LAT, LON= 2200608, 1594442.00 DAT=1977.
PH = 8.49 SPG= " WED= - WAD= - 5.60 TEM= 28.00 FLO= EH = SPC= 1706.900
ALKs 160.09 DIS= 763.00 Sys= LI = NA = 119.06¢ K = 2.90 RB = MG = 82.090
CA = 57.00 SR = BA = MR = 60.060 FE = 18.0¢ FET= F = ¢.10 CU =
ZN = HG = B = AL = PB = AS = SB = U =
CL = 350.00 BR = I = 02 = co2= - 1.20 H2S= NH4= NO2=
NO3= PO4= SI0= 31.00 S064= 38.00 €03= 0.60 HCO= 19¢.06¢ CAR= =  480.00
SE = PHE= Ch = CR = AG = P = N = ELE= .00
ID#=2-0044—106 TYP=WELL COU=KAUAI LOC=KAUNALEWA-12 LAT,LOR= 2200617. 1594447.00 DAT=1977.
PH = 7.10 SPG= WED= 216.00 WAD= 11.30 TEM= 238.5@ FLO= EH = SPC= 4106.66 -.
ALK= 110.00 DIS= 2176.0¢ SUS= - LI = NA = 326.06 K = 4.56 BB = HG = 2206.00
CA = 170.060 SR = BA = MN = 250.090 FE = 20.00 FET= F = 9.10 CU = )
N = HG = B = AL = PB = AS = SB = g =
CL = 1260.00 BR = ) I = 02 = co2= 17.0¢ fi28= NH4= NO2=
NO3= PO4= §10= 56.60 - S04= 149.00 €03= HCO= 130.60 CAR= HAR= 1300.60
SE = PHE= Ch = CR = AG = P = N = ELE= 8.60
ID#=2-0044-12 TYP=WELL COU=KAUAI LOC=KAUNALEWA-11 LAT,LOR= 226665. 1594445.00 DAT=1977.
PH = 7.50 SPG= WED= 213.90 WAD= TEM= 22.50 FLO= EH = SPC= 6360.00
ALK=  150.00 DIS= 3658.060 SyUs= Ll = NA = 600.00 K = 16.900 RB = MG = 366.60
CA = 240.9@ SR = BA = MN = 100.00 FE = 46 .00 FET= F = 6.90 CU =
ZN = HG = B = AL = PB = AS = SB = g =
CL = 26980.00 BR = I = 02 = Cco2= 9.10 H28= NH4= NO2=
NO3= P0O4= §10= 72.00 S04= 286.99 C03= HCO= 189.00 CAR= = 2100.00
SE = PHE= CDh = CR = AG = P = N = ELE= 4.60
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SPC= 3990.00
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ID#=2-9145-08 TYP=WELL COU=KAUAI LOC=MANA-4 ' LAT, LON= 220148. 1594535.060 DAT=1972,

PH = 7.86 SPG= WED= 266.09  WAD= 11.00 TEM= 22.59 FLO= EH = SPC= 7T17.06

ALK= DIS= SUS= Lt = NA = 41.690 K = 1.506 RB = . MG = 44 .90

CA = 30,09 SR = BA = MN = FE = FET= F = Q.20 CU =

ZN = HG = B = Al = PB = AS = SB = U =

CL = [22.00 BR = I = - 02 = Cc02= H28= : NH4= NO2=

NO3= 1.20 PO4= SI0= 67.90  504= 22.99 £03= HCO= 183.00 CAR= HAR=

SE = PHE= Cp = CR = AG = P = N = ELE= 29.00
[De=2~0145~09 TYP=VWELL COU=KAUAI LOC=MANA-3 LAT, LON= 220148. 1594535.00 DAT=1972.

PH = 7.90 SPG= © WED= 283.00 - WAD= 19.80 TEM=  22.59 FLO= EH = | SPC= 847.060

ALK= DIS= SyUs= LY = KA = 58.00 K = 1.89 RB = MG = 46 .90

CA = 35.e0 SR = BA = MN = FE = FET= F = . 9.20 CU =

ZN = BG = B = AL = PB = AS = i SB = U =

CL = 152.09 BR = I = 02 = Co2= H2S= NH4= NO2=

NO3= 1.49 PO4= . S8i0= 66.00 S04= 29. 68 C03= HCO= 192.06 CAR= HAR=

SE = ’ PHE= Ch = CR = AG = P = N = ELE= 29.090
ID#=2~0145~-19 TYP=WELL COU=KAUAI LOC=MANA-6 ’ LAT,LOR= 220148. 1594535.806 . DAT=1972.

PH = 7.99 Spé= . WED= 27¢.06 - WAD= - 10.60 TEM= 21.68 - FLO= EH = SPC= 1456.00

ALK= i41.068 DiS= 356.696 SUS= - LI = NA = 31.66 K = 1.49 BB = MG = 38. 00

CA = 25.60 SR = BA = MN = FE = - FET= F = 9.26 CU =

ZR = HG = B = AL = PB = AS = - §8 = . U =

CL = 356.09 BR = I = 02 = Cco2= 3.56 H2S8= - NH4= NO2=

NQO3= 4,46 PO4= 810= 65.06 S04= 16.50 C03= HCO= 172.00 CAR= HAR= 2206.00 +)

SE = PHE= Ch = CR = AG = P = N = 1.00 ELE= 31.09 .

; ID#=2-0145-11 TYP=WELL COU=KAUAI . LOC=MANRA-7 LAT, LON= 226148. 1594535.60° DAT=1972. .

PH = 7.79 SPG= WED= 275.60 WAD= 16.89 TEM= 22.5¢  FLO= EH = SPC=" 893.698 -

ALK= 143.60 DIS= 491.60 SUS= LI = NA. = 51.66 K = 1.70 RB = - MG = 32.69

CA = 36.00 SR = BA = MN = FE = N FET= F = G.19 CU =

ZN = : HG = B = Al = PB = AS = SB = U =

CL = 175.09 BR = I = 02 = Co2= 5.606 H28= NEH4= NO2=

NO3= 4.09 PO4g= S10= 59.066 S04= 27.00 €03= HCO= 174.69 CAR= HAR= 3069.60

SE = PHE= Ch = CR = AG = P = N = 9.90 ELE= 396.66
ID#=2-0145-12 TYP=WELL COU=KAUAI ’ . LOC=MANA-8 LAT, LOR= 220148. 1594533.8€@ DAT=1972. .

PH = 8.99 SPG= WED= 272.6@¢  VWAD= 10.76 TEM= 22.006 FLO= Ell = SPC= B856.96

ALK= DIS= SUS= - LI = =~ RA = 56.090 K = 1.60 BB = MG = 56.06

CA = 33.66 SR = BA = HN = FE = i FET= F o= 8.20 Cu =

ZN = g6 = B = AL = PB = A8 = SB = U =

CL = 165.66 BR = ‘1 = 02 = CO2= - H2S8= NH4= Ne2-=

NO3= 1.99 PO4= S10= 64,00 S04= 26.00 C03= HCO= 172.906 CAR= HAR=

SE = ’ © CR = ;

PHE= €b = AG = ¥o= N = ELE= 31.060 .
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- ZN

[D#=2-8320-03 TYP=WELL COU=KAUAT LOC=NONOU#9~-1B LAT, LON= 220354, 159%92656.00 DAT=1974.
PH = 6.99 SPG= WED= 392.09¢ WAD= 21.20 TEM= 24.560 FLO= EH = SPC= 342.60
ALEK= 115.66 DIS= 248.69 SUSs= Ly = NA = 38.¢0 K = 2.30 RB = MG = 8.49
CA = 12,10 SR = BA = 0.39 MN = 6.03 FE = 9.05 FET= F = 0.13 CU = 0.92
ZN = 6.03 BG = B = AL = 9.062 PB = ©.061 AS = 9.901 SB = U =
CL = 48.09 BR = I = 02 = coz= H2S= NH4= NO2= 0.01
"NO3= 1:30 PO3= S16= 51.10 S04= 14.080 Co3= HCO= 118.69 CAR= HAR= 94 . 8%
SE = 2.00 PHE= 0.00 CDh = 0.06 CR = 9.91 AG = e.01 P = N = ELE= 157.00
ID»=2-9321-01 TYP=WFLL €COU=KAUAI LOC=WAILUA-3 LAT,LOR= 220333, 1592105.60 DAT=1971.
PH = 7.29 SPG= WED= 275.00 WAD= 17.46 TEM= 24.20 FLO= EH = SPC= 432.900
ALK= 163.060 bIs= 287.69 8USs= LI = NA = 39.66 K = 1.70 RB = MG = 20.090
Ca = i6.69 SR = BA = MN = FE = FET= F = 6.20 CU =
= B = B = AL = PB = AS = SB = U =
CL = 64.00 BR = I = 02 = co2= H2S8= NH4= NO2=
NO3= 5.3¢ PO4= S10= 68.00 S04= 1¢.60 €03= HCG= 128.00 CAR= HAR= 123.00
SE = PHE= Ch = CR = = AG = P = N = ELE= 72.08 <
IDe=2-6421-01 TYP=WELL COU=KAUAT LOC=WAILUA HEMSTDP LAT,LON= 229416. 1592136.90 DAT=1972.
PH = 7.70 8PG= " WED= 568.00 WAD= 29.1¢ TEM= ' 24.50 FLO= EH = 8pPC= 360.00
ALK= 116.60 DbiS= ~ 276.006 8US= LI = N4 = 21.90 X = 1.69 PB = : T MG =0 21.09
CA = 18.069 SR = "BA = MN = FE = FET= F = ¢.20 CU =
ZN = HG = B = AL = PB = AS = 8§ = U =
CL = 41.00 BR = I = 02 = coz= H28=" RH4= NQ2=
NO3= 4,60 PO4=, $10= 83.¢0 S04= 7.50 CO03= HCO= 142.6006 CAR= HAR= 132.66
SE = PHE= = . CD = CR = AG = P = N = ELE= 462.00
ID#=2-¢620-01 TYP=WELL COU=KAUAI LOC=KAPAA CANNER LAT, LON= 220604. 1592014.606 DAT=1972.
.PH = 7.39 SPG= WED= 466,09 WAD= 11.66 TEM= 26.59 FLO= EH = SpPC=  276.99
ALK= 86.06 DIS= 177.¢9 SUS= Li = KA = 26.006 K = 1.80 RB = MG = 12.00
CA = 12.00 SR = BA = MN = 9.65 FE = FET= F = &.20 CU = 0.01
ZN = 8.04 HG = B = AL = .01 PE = 0.01 A8 = ©.00 SB = U =
CL = 28.690 BR = I = 02 = co2= 7.9¢ HZS8= NH4= No2= 0.07
NO3= 8.90  PO4= S10= 306.0¢0 S04= 18.6¢ C03= HCO= 98.00 CAR= HAR= 72.990
SE = 6.01 PHE= 0.6¢ Ch = CR = AG = F = N = 0.20 ELE= 249.6@
[Dx=2~1020-062 TYP=WELL COU=KAUAIL LOC=MOLOAA~1 LAT,LOR= 221030. 1591928.990 DAT=1972.
PH = 7.40 SPG= WED= 581.00 WAD= 12.50 TEM= 21.50 FLO= EH = SpC= 213.60
ALE= D18§= SUS= L1 = NA = 15.00 K = 0.60 RB = MG = 11.068
CA = 18.09 SR = BA = MN = FE = FET= Fo= 8.26 CU =
ZN = BG = B = Al = PB = AS = 5B = U =
CL = 19.690 BR = I = 02 = Co2= H28= NH4= No2=
NO3= PO4= 510= 35.00 S04= 3.40 €03= ' HCO= 88. 0@ CAR= HAR=
SE = PHE= Ch = CR = AG = P = N = ELE= 400.00
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i7.e9

166.00
157.00

1975.
250.99
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1D#=2-5427-02 TYP=WELL COU=KAUAI LOC=KOLOA-B LAT, LON= 213455, 1592742.00 DAT=1973.
PH = 7.59 SPG= WED= §503.00 WAD= 45.00 TEM= 23.90 FLO= FH = SPC=
ALK= 58. 09 DIS= 170.0¢ SUS= LI = Na = 16.66 'K = 1.50 RB = MG = 15.00
CA = 7.20 SR = BA = 0.10 M = 0.3 FE = 0.93 FET= F = 0.11 CU = 6.02
N = 0.63 HG = B = AL = 8.962 PB = 6.01 AS = 6.01 SB = U =
CL = 30,00 BR = 1 = 02 = co2= HeS= NM4.= NO2= 0.91
NG3= Q.54 PO4= §10= 36.86 S04= 4.99 Co3= BCO= - 93.90¢ CAR= o HAR= 70.09
SE = 9.061 PHE= 9.69 Ch = 6.006 CR = 0.901 AG = 9.01 P = N = ELE= 245.0¢
ID#=2-5539-02 TYP=WELL COU=KAUAI LOC=LAWAI CANNER LAT, LOR= 215524. 1593939.66 DAT=1956.
PH = 7.30 SpPG= WED=  750.49 WaD=  124.06 TEM= 22,60 FLO= El = 4 SPC= 2506.00
ALK= 69.00 DIS= 187.80 | SyS= LI = NA = 26.090 K = 9.80 RB = MG = 8.9¢
CA = 5.89 S8R = BA = MN = 6.190 - FE = 8.19 FET= F = 2.20 CU = 9.16
ZN = ¢.83 HG = B = AL = 0.30 FB = 6.63 AS = 0.01 SB = U =
CL = 26.00 BR = i = 62 = co2= H28= NH4= NOo2= 0.60
NO3= 4. 00 PO4= §10= 52.69 S04= 16.40 C03= HCo= 88.00 CAR= HAR= 51.70
SE = &.03 PHE= 6.81 Cp = CR = AG = P = . N = ELE= 449.69
1D#=2-55306-83 TYP=WELL COU=KAUA} LOC=LAWAlI DEEP W LAT,LOR= 215585, 1598626.91 DAT=1975.
PH = 7.99 SPC= WED= 695.00 WaAD= 53.3% TEM= 22.69 FLO= EH = SpPi=  220.99
ALKR= 66.6¢0 DIS= 1706.09 SUS= ’ Ll = NA = 19.68 K = 1.46 RB = MG = 9.40
CA = 5.80 SR = BA = 8.10 MN = 9.63 . FE = 16,00 FET= F o= 8.01 CU = 6.02
N = 3.01 HG = B = AL = 6.19 PB = 6.01 AS = 9.91 8B = U =
CL = = 23.89% BR = I = 02 = coz= 1.50 H28= NH4= No2= 0.91
NO3= 8.54 PO4= 6.37 S10= 59.69 S04= 8.79 €o3= HCO= ?3.00 CAR= HAR= 61.00
SE = @.00 PHE= cp = " 6.069 CR = 0.81 AG = 9.91 P = 9.12 N = 8.51 ELE= 606.00
1D#=2-5723-01 TYP=TUNNEL COU=KAUAl LOC=KOKOLAU TUN LAT,.LON= 215747. 1592534.6¢ DAT=1975.
PH = SPG= WED= 360.00 WAD= 300.69 TEM= 23.00 FLO= EH = 8SPC= 5570.09
ALK= 85. 69 DIs= 158B.00 sygs= Ll = NA = .60 K = 1.290 RB = MG = 11.00
CA = 8.60 SR = BA = 9.10 MN = 0.03 FE = ¢.91 FET= F = Q.16 CU = 0.02
ZN = $.01 HG = B = : Al = 9.10 PB = 0.91 AR = ©.01 8B = U =
CL = 19.¢9 BR = 1 = 0z = Coz2= H2S8= NH4= no2= 0.61
NO3= 9. 4% PO4= ( S1D= 36.69 504= %.79 Co3= HCO= CAR= HAR=
8E = 9.00 PHE= 0.99 ch = ©.00 CR = 9.01 AG = 6.91 P = N = ELE= 309.00
[De=2~5823-01 TYP=TUNNEL COU=KAUAI LOC=CGARLINGHOUSE LAT, LON= 215845. 1592321.68 DAT=1977.
PH = 6. 80 SPG= WED= WAD= 187.900 TEM= 22,00 FLO= ER = SPC= . 181.060
ALK= 58.69 DIS= 132.66 |Us= Lt = NA = 16.99 K = 1.3¢ RB = MG = 85.606
CA = 6.70 SR = BA = .30 MN = 10.00 FE = 19. 09 FET= F = .10 CU = 6.02
N = @.18 HG = B = Al = 2.92 FB =’ 9.061 A8 = 6.01 8B = U =
CL = 22.66 BR = I = 62 = co2= 15.00 H28= NH4= NO2= 6.91
NO3= 2.99 PO4= 0.25 Si0= 32.06 804=  11.00 C03= 6.060 HCO= 61.00 CAR= HAR= 52.60
SE = .09 PHE= 6.00 Ch = 0.00 CR = 0.01 AG = 9.01 P = 6.08 N = ©.88 ELE= 187.00

-
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TABLE 2 Oahu

1D#=3-1749-08 TYP=WELL COU=0ARU - LOC=KAPARULU LAT,LOR= 211712,

15674912.00 DAT=1972.

PH = 7.36  SPG= WED= 411.060 WAD= 26.50 TEM= 22.06 FLO= EH = SPC=  834.00

ALK=  49.00 DIS:z 501.66 SUS= LI = NA = 166.060 K = 3.70 RB = MG = 4.40

CA = 3.60 SR = BA = MN = FE = FET= ' F o= .10 CU =

ZN = HG = B = AL = PB = AS = . SB = U =

CL = 208.909 BR = 1 = 02 = Co2= H2S= NH4= NO2=

NO3= PO4= §10= 55.08 S04=  36.00  C03= HCO=  60.60  CAR= HAR=  27.00

SE = PHE= cy = CR = AG = P = N o= ELE=  11.09
ID#=3-1849-16  TYP=WELL COU=0AHU LOC=MANGA VALLEY LAT,LON= 211813. 1574952.96 DAT=1971.

PH = 7.56  SPG= WED= 315.06 WAD= 25.60 TEM= 25.00 FLO= EH = SPC=

ALK= 121.00 DIS= 220.60 SUS= LI =  NA =  50.00 K = 6.20 RB = MG = 6.50

CA = 5.60 SR = BA = .16 MN = 6.93° FE = 0.02 TET= F = 9.65 CU = 0.02

ZN = .61 HGC = B = AL = .15 PB = 0.01 AS = 6.0¢ Sp = U =

CL =  18.00 BR = I = 02 = co2= H2S= NH4= NO2= 0.61

NO3= $.99  PO4= S10= 29.70 S04= 8.6¢  C03= HCO= 148.00  CAR= HAR=  40.00

SE = 0.01  PHE= 6.66 CD = 6.600 CR = 0.85 AG = 0.03 P = N = ELE=  386.60
ID#=8~1952-984 TYP=WiLL COU=0AHU LOC=KAPALAMA LAT,LON=  211950. 1575202.60 DAT=1976.

PH = SPG= WED= 150.66 WAD= 20.80 TEM= 26.60 FLO-= EH = SPC=

ALK= Dis= 8US= LI = NA = K = AB = MC =

CA = SR = BA = MN = FE = FET= F = CU =

ZN = © HG = B = AL = PB = AS = "SB = U =

CL = 118.86 BR = I = 02 = -€02= H28= NH4= NO2=

NO3= P04z §10:= S04= €03= HCO= CAR= HAR=

SE = FHE= Ch = CR = AG = P = N = ELE:  16.00
1D#=3-2043-61  TYP=WELL COU=0AHU LOC=WATMANALQ LAT,LON= 212859, 1574333.00 DAT-1979.

PH = 7.30  SPG= WED= 7306.60 WAD= 31.5¢ TEM:= 30.00 FLO= EH = SPC= 218.00

ALK=  69.00 DIS= 138.06 SUS:= Ll = NA = 28.06 K = 1.16 RB = MG = 2.80

CA = 14.06 SR = BA = MN = FE = FET= F = .16 CU =

ZN = HG = B = AL = PB = AS = SB = U =

CL = 24.00 BR = [ = 02 = co2= 2= NE4= NO2= .

NO3= 6.10 PO4= SI10=  22.98 S04z 5.40  CO03= HCO=  84.00  CAR= HAR=  47.60

SE = PHE= cp = CR = AG = P = N = ELE=  26.00
ID#=38-2843-62  TYP=WELL COU= QARU LOGC= WAIMANALO LAT,LON=  212012. 1574322.68 DAT=1971.

PH = 6.99  SPG= WED= 289.66 WAD= 29.69 TEM= 25.00 FLO= EH = SPC=

ALK= 121.00 DIS= SUS= LI = NA = 86.00 K = 1.60 RB = NG = 6.80

CA = 12.00 SR = BA = .10 MN = 9.83 FE = 0.30  FET= F o= 0.65 U = e.02

ZN = .61 HC = B = AL = .19 PB = 0.02 AS = 9.00 SB = U =

CL = 27.00 BR = I = 02 = co2= H2S= NH4= NO2= 0.01

NOG= 1.99  PO4= S10=  385.60 S04=  19.00  CO3= HCO= 148.00  CAR= HAR=  60.99

SE = 0.01  PRE= 0.6 CD = 9.00 CR = 0.05 AG = 6.01 P = N = ELE= 142.00




I1D#=3-2052-07

PH = 6.90
ALK= (§7.06
CA = 28. 89
ZN = d.01
CL = 136.00¢
HOS= 1.29
SE = 9.91

1D#=3-2053-05

PH = 6.69
ALK= 66.09
CA = 14.40
ZN = 0.13
CL = 60.00
NO3= 6.35
€E = 09.01

SPG=

ID#=3-2054-63.

FH = 7.70
ALE= 32.02
CA = 3.44
ZR = 2.19
CL = £€20.00
NO3= 1.86

= 8.01
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SUsS=
BA =
1 =
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0.63 FE =
6.17 PB =
co2s=
37.06  CO3=
0.05 . AC =
LOC=KALIHI
23.80 TEM=
NA =
0.e¢5 FE =
6.02 PB =
€o2=
9.06  CO3=
AG =

21.

LOC=KAPALAMA AVE LAT,LON=

26.00
70.00
2.02
6.63

0.01

30.00
6.90
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6.61
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19.
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RA =
FE =
PB =
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58.00
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FE =

26.190

LOC=MOANALUA
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FE
PB
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LAT, LOR=
FLO=
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FET=
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HECO=
P =

LAT, LON=
FLO=
|4 =
FET=
AS =
H2S=
HCO=
P =

2129016.

5.60
G.00
191.60

- 212022.

3.40
9.069
54.00

212013.

16.09

6.01

2121e3.

212196,

3.10

84.09

375212.00
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F
SB
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1
EH =
= 0.65
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RB
F
SB
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CAR=
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DAT=1971.
SPC=

MG = 36.60
CU = 0.07
o =

NO2= 9.91
HAR= 198.069
ELE= 86.00
DAT=1970.
SPC=

MG = 11.69
CU = 6.11
U =

NO2= 6.01
HAR=  82.00
FLE=  26.00
DAT= 1965
SPC= 1965.00
MG = 1.50
cu = 0.1 -
U =

NO2= 6.00
HAR=  14.80
ELE= 6.60
DAT=1962.
SPC=

MG =

Cu =

U =

RO2=

HAR= S
ELE= 29.00
DAT=1928.
SPC=  415.90
MG = 12.990
€U =

U =
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HAR= 92.69
ELE= 20.00
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NA = 38.09
FE = 0.16
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TEM=  22.26
NA = 100.00
FE = 0.04
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RA 130. 60
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132. 00
50.06e
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27.460
0.10

132.006
56.00

1968.
2739.00
59.00
3.10

©.60
519.09
46 .00

=1976.

580.00

11.69



I1D#=3~-2369-02 -

PH =
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CA
ZRN
CL
NG3
SE

{1 LI T T 1§
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19.60

135.¢69
5.1¢

ID#»=3-2309-07

PH =
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ZN

(L L S L B )
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NO3
SE

7.00
7e.060
44.00

6.08
89.30

@.13
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i onon
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PO4=
PHE=

ID#=3-2306-1(1

PH =
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O
e

[E 0 LS L f BT

ZN
CL
NO3
SE
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73.006
22.60
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289.00
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D#=3-2568-02

SPG=

I'YP=WELL

TYP= WELL
504.00

TYP=WELL
444 . 62

TYP=WELL
318.60

Wouou

TYP=TUNNEL
819.09

6.65

COU=0AHU

WED= 214.00
SUS=

BA =

B =

I =

§10= 66.00
Ch =
COU=0AHU
WED=

SUS=

BA =

B =

1 =

810= 44.50
cp =
COU=0AHU
WED= 202.00
SUS=

BA =

B =

i = .
S10= 60.00
Cp =
COU=0AHU
WED= 205.69
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BA =

B =
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LOC=WAIPAHU

6.91
$.02

5.60

TEM=
NA =
FE =
PB =

23.00
£0. 00

LOC=WAIPAHU Pe6A
TEM= 36.09
NA = (435.00
FE = 0.96
PB = 9.65
co2=
CO03=
AC =

LOC=VAIPAHU

21.59

31.69

TEM= 22.59
NA = 96.09
FE = 16.9090
PB =
Co2= 23.06
C03=
AG =

LOC=WAIPAHRU

24.26

6.65
9.61

29,00

11.79

1.96
22.69

TEM=  22.09
NA = 65.00
FE = 6.62
PB = 0.01
CO2=
C03=
AG =

LOC=LUALUALE]
TEM= 29.00
NA = 22.60
FE = e.10
PB = @.01
c02=
CQ3=
AG =

LAT, LON=
FLO=
K =
FET=
AS = |
H28=
HCO=
P =

LAT, 1.ON=
FLO=
K =
FET=
AS =
H28=
HCO=
P =

LAT,LOR=
FLO=
K =
FET=
AS =
H28=
HCO=
P =

LAT,LON=
FLO=
K =
FET=
AS =
H2E&=
HECO=
P =

LAT, LON=
FLO=
K =

- FET=
AS =
H2S8=
HCO=
V) -

k =

212327. 1

5806902, 06

.10

586038.969

9.0%

580012. 06

580019 . 60

9.32

580807.00

9.26

EH =

3.60 RB =
¥ =

SB =

NH4=

88.00 CAR=
N =

212322, 1
EH =

6.20 _RB =
¥ =

6.006 SB =
NH4=

51.69 CAR=
. N =
212342, 1
EHN =

3.69 RB =
¥ =

SB =

, NH4=
59%.00 CaR=
9.18. N =
212346, i
EH =

19.90 RB =
¥ =

0.060 ‘8B =
NH4=

54.060 CaR=
N =

212561, 1§
EH =

7.96 RB =
¥ =

9.01 B =
NH4=

338.00 CAR=
N =

DAT=

SpPG=

MG

DAT=
SPC

(o]
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o on

ﬁ%%ﬁ
&
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ELE=

DAT=
SPC=
MG
cy
U

NO2=
HAR=
ELE=

iouon

DAT=
SFPC
MG
Cu
U
NOZ
HAR=
ELE=

EHI I N L I

1969.
666 .60
20.006

130.900
16.00

116.00
60.9090

1973.
750.60¢
19.069 -

-130.980
18.09

1968.
453.09
13.006
3.01

94.00
26.06

1971.
1200.900
102. 66
6.91

519.00 .
176.00



IDz=3-2607-01 I'YP=WiiL C0J=0AHU LOC=LUALUALE1 LAT, LON= 212636, 153809718.00 DAT=(972,

PH = 7.50  SPC= WED= 451.06 WAD= 35.76 TEM= 25.00 FLO= EH = SPC=  340.00

ALK= 93.060 DIS= 246.63 SUS= Ll = NA = 88.60 K = 2.80 RB = HG = 12.00

CA = 3.60 SR = BA = MN = 0.05 FE = .01 FET= - F = .30 CU = 0.03
= 0.16  HC = B = AL = PB = 0.61 AS = 9.05 SB = U =

CL = 45.06 BR = I = 02 = 6.59 C02=  38.80  H2S= NH4= NO2= :

NO3= 4.30  PO4= 6.25 SI10=  65.00  504= 8.50  CO3= HCO= 113.00  CARs HAR=  82.90

SE = FHE= CD = CR = 0.03 AG = P = N = ©.97 ELE= 395.00
[D#=3-2712-30  TYP=WELL . COUsOAHU LOC=KAMAILE-1 LAT,LON=  212752. 1581202.68 DAT=1976.

PH = 7.10  SPGs WED= 164.00  WAD= .00 TEM= 25.30 FLO= EH = SPC: 62B.00

ALK= 158.08 DIS= 492.90 SUS= LI = NA = 535.00 K = 4.18 EB = MG = 84.00

CA = 19.90 SR = BA = My = 0.92 FE = ©.92  FET= F = .20 CU = a.02

ZN = HC = B = AL = PB = 6.62 AS = 0.01 SB = y =

CL = 97.60 BR = 1= 02 = €02=  85.¢6  H2Ss NH4= NO2=

NO3= 8.40 P04= - ©.50 SI0= 75.00 S04= 16.66  CO3= . HCO= 183.60  CAR= , HAR= 198.00

SE = ©.01  PHE= cD = CR = .01 AG = P = .13 N = 2.20 ELE=  34.00
[D#=3-2808-01_ TYP=WELL COU= 0AHU ' 1.0C=FANAKULI LAT,LOF=  212813. 1588802.68 DAT=1972.

PH = 7.80  SPGs WED= 895.08 WAD= 441.3¢ TEM= 27.00 FLO= EH = " SPC= 1196.09

ALK=  80.60 DIS= 711.66 SUS= LI = NA = 120.00 K = 3.46 BB = MC = 28.00

CA= 66.00 SR = BA = N = FE = 0.24 TFET= F = ©.30 CU =

ZN = HG = B = AL = PB = AS = SB = U =

CL = 160.086 _BR = o= 02 = co2= 2.50  H2S= Nifdh= NOZ=

NO3= 0.30  PO4= S§10=  63.00 S04= 222.80 (O3 ACO=  97.68  CAR= HAR= 280.60

SE = PHE= cp = CR = AC = P o= g o= 0.07 ELE= 437.00
ID#=3-2869-05 TYP=WELL . COU=0AHU LOC=WATANAE VAL  LAT,LON=  212861. 1580938.00 DAT=1969.

PH = 7.35  SPG= WED= 335.06 WAD= ¢7.60 TEM= FLO= EH = SPC=

ALK=  62.40 DIS= gus= L1 = NA = 63.60- K = .20 RB = MG = 3.74

CA = 86.60 SR = BA = MN = 8.61 FE = ©.62  FET= F = 9.05 CU = 6.32

IN = 9.04 HC = B = AL = ©.62 PB = 9.01 AS = 9.00 SB = I

CL = 67.72 BR = 1 = 2 = Coz= H2S= NH4= No2= 0.01

NO3= 0.57  PO4s S16=  62.60  S04= 0.10  €03= HCO= CAR= HAR=  109.060

SE = 0.01  PHE= 6.60 CD = CR = A = P o= N o= ELE=  803.00
ID#=3-2812-61  TYP=TUNNEL COU=0QAHU LOC=MAKAIIA SHAFT LAT,LON=  212857. 1581246.60 DAT=1969.

PH = 7.20  SPo= WED= 168.00 WAD=  16.79  TEM=  26.50  FLO= EH = T SPC= 490.00

ALK= 147.68 DIS= SUss= Ll = KA = 16.2¢ K = 8.40 RB = HC = 4.91

CA = 34.00 SR = BA = MN = .81 FE = 8.03  FET: Fo= 0.32 CU = 6. 04

ZN = 0.5 G = B = AL = 0.02 PB = 0.02  aS = 0.00 8B = U =

CL = 9i.60 BR = 1 = 02 = Co2= H2S= NH4= No2= 0.01

NO3= 9.75  PO4= S§10=  66.80  S04= 3.50  CO03= HECO= CAR= HAR=  180.00

SE = 0.01  PHEs ©.00 CD = CR = AG = P = N = ELE=  140.00
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LOC=MA¥AHA

83.59 TEM=
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16.60 FE =
PB =

€o2=

6.60 C03=

AG =

25.
33.

16.9006

LOC=0RIKILOLO

184. 06

240.690

- 36.09

27.
960.
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00

25.50
132,00

LOC=KEAWAULA
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LOC=KEAWAULA

4.60
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LAT, LON=
FLO=
X =
FET=
A8 =
H28=
HCO=

-LAT, LON=
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1©6.00 CAR=
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135.00 CAR=
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213397. 1
EH =

6.69 RB =
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NE4=

135.09 CAR=
N =

581303. 00
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1.96

581333.96

9.36

581359.09

0.29

581427 .00
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DAT=
SFC=

MG

1976.
539.¢0
30.06

190 .99
491.99

=1973.

6240.00
179.06

1000.08
186 .00

1972.
860.96
26.0606

125.46¢
26.00

1972.

2016. 00
73.690
Q.10

425.00
183,69

o972,
1780.00
70.60

461.00
174.00



ID#=5-3314-63  1YP=WELL COU=0ANU LOC=KEAWAULA LAT,LOK=  218357. 1581417.00 DAT=i971.
PH = 7.80  SPG= WED= {178.06  WAD= 13.50  TEN= FLO= EH = SPC= 1180.00
ALK= 69.00 DIS= 663.40  SUSs Ll = WA = 116.99 K = 7.0 RB = MG = ° 44.00
CA = 37.80 SR = BA = MN = FE = 96.0¢ FET= F o= $.20 CU =
ZN = HG = Bo= al, = ¢.39 PR = AS = 8B = U =
CL = 290.66 BR = I = 02 = coz2= H28= NH4= NO2=
NOG= 5.19  PO4= 810= 68.60 S04= 56.00  CO3= HCO= 84.60  CAR= HARs  274.00
SE = PHE= o CD = CR = AG = P = . N = ELE= 1146.00
[D#=3-3404-02  TYP=TUNNEL COU=0QARU LOC=WATALUA LAT,LOW= 213432, 1580421.00 DAT=1975.
PH = 7.20  SPG= WED= 235,00  WAD= 11.1¢ - TEM= 21.10  FLO= EH = SPC=
ALK= 69.06 DIS= 172.69  SUS= L1 = NA = 24.006 K = 1.46 RB = MG o= 5.39
ca = 5.26 SR = BA = 9.10 MN = ©.93 FE = 0.01 FET= F = 9.15 CU = 0.2
ZIN = 9,02 HG = B = AL = 9.10 PB = 0.0 AS = 9.61 SB = U =
CL = 25.90 BR = I o= 02 = co2= H28= NH4= NO2= 0.¢1
NO3= 1.60  PO4= S10=  61.66  S04= 12.60  C03= - HCO= CAR= HaR=  40.00
SE = .60  PHE= 9.0 Cph = 9.0 ~ CR = 8.01 AG = 0.01 P = N = - ELE= 249.00
ID#=3-3465~01 TYP=WELL COU=0AHU LOC=WAIALUA LAT, LON= 213428. 1580557.060 DAT=1957.
PH = 7.28  8PG= WED= 337.68  WAD= 12.2¢  TEM=  21.80  ¥LO= EH = SPC=
ALK= 91.66  DIs= 8Us= LI = Na = K = EB = MG = 15.10
CA = 9.60 SBH = BA = MN = @.10 FE = 6.10  FET= F = ©.15 CU = G.01
IN = 6.63 HG = B = AL = 2.30 PB = 8.03 AS = 0.01 8B = U =
CL = 94.00 BR = I = 02 = co2= H28= NH4= NO2= ‘
NO3= 8.24  PO4s S10=  63.206  S04= 30.20  CO3= HCO= CAR= HAR=  87.60
SE = 0.3  PHE= 2.61 CD = CR = AG = P = N = ELE= 196.690
ID#=3-3405~-02  TYP=WFLL COU=QARU LOC=WATALUA LAT,LON=  213427. 158@357.00 DAT=1971.
PH = 7.006  SPG= WED= 3843.00  WAD= 12.26 TEM=  22.06 FLO= EH = SPC=  595.06
ALF= 78.00 DIS= 349.60  SUS= L1 = NA = 66.60 K = 3.16 RB = MG = 8.00
CA = 8.26 SR = BA = MN = 0.02 TFE = 6.92  YET= F = 9.15 CU = 0.02
ZN = 6.03 HG = B = AL = PB = 9.62 AS = 0.61 8B = U =
CL = 116.66 BR = I = 02 = 8.e¢ Co2=. 11.30  H2S= NH4= NO2-=
NO3= 2.46  PO4= ©.89 SI10= . 7¢.00  S04= 21.00  CO3= HCO=  93.60  CAR=s HEAR=  53.89
SE = 0.901 PHE= 9.61 CD = CR = 8.01 - AG = p = N = - ELES 197 .60
ID#=3-3406-02  TYP=WELLL COU=0ARU LOC=WAIALUA LAT,LON=  218455. 1580647.00 DAT=1972.
PH = 7.36  #PG= WED= 221.6@  WAD= 11.60  TEM= 21.60  FLO= EH = SPC=  327.00
ALK=  82.00 DIS= 347.00  SUS= L1 = ¥A = 95.89 K = 3.46 BB = MG = 12.069
CA = 11.86 SR = Ba = MV = FE = FET= F = 6.20 CU =
ZN = G = = AL = FPB = a8 = 8B = U =
CL = 95.00  BR = | 02 = €n2= H28= KH4= NOz=
KO3= 2.19  PO4= S1o=  706.66  £04= 22.88  €08= HCO= 100.69  CAR= : HAR= 77.00
SE = PHE= CD = CR = A = P = N = ELE= 14.060




1H#=3-3406-063 TYP=WELL COU=0AHU LOC=WATALUA LAT, LON= 213454.

1580627.600 DAT=1972.
PO = 7.7¢  SPG= YED= 198.60 WAD=  10.8 TEM=  22.86  FLO= EH = SPC=  546.00
ALKz 85.66 DIS= 361.60 SUS= LI = NA = 80.60 K = 3.0 RB = MG = 11.00
CA = 11.60 SR = BA = MN = FE = FET= F o= 0.20 CU =
ZN = BG = B = AL = PB = AS = &B = U =
CL = 98.€¢ BR = I = 02 = co2= H28= NH4= NO2=
NO3= 8.90  PO4= S10=  74.80 S04=  24.00  CO3= HCO= 104.60 - CAR= HAR=  73.00
SE = PHE= D = CR = AG = P = N = ELE= 9.09
. 1D#=35-8406-03  TYP=WELL COU=0ARU LOC=WATALUA LAT,LON=  213433. 1589652.00 DAT=1972.
PH = 7.50  SPG= WED= 180.00 WAD= 11.86 TEM= 23.40 FLO= EH = SPC=  863.60
ALK= 80.08 DiS= 570.60 SUS= LT = Na = 116.80 K = 4.26 BB = MG = 21.08
CA = 22.60 SR = BA = MN = FE = FET= F = 0.16 CU =
ZN = HG = B = AL = PB = AS = SB = U =
CL = 145.06 BR = 1 = 02 = Co2= H2S= NH4= NO2=
NO3=  84.00  P04= SI0= © 79.60 S04= 51.0@6  CO3= HCO=  97.60  CARs HAR=  142.00
SE = PHE= Ch = CR = AG = P = N = ELE=  28.00
ID#=3-3406-06  TYP=WELL COU=0AHU : LOC=WAIALUA LAT,LON=  218429. 1380658.00 DAT=1972.
PH = 8.60  SPG= . WED= 100,00 WAD=  11.96 TEM= 22.80 FLO= EH = SPC=  642.00
ALK= 85.60 DIS= 416.00 SUS= Ll = NA = 92.866 K = 4.46 RB = MG = 15.00
CA = 13.66 SR = BA = MN = FE = FET= Fo= 6.26 CU =
ZN = BG = B = AL = PB = AS = SB = U =
CL = 126.@6 BR = I = 02 = co2= H2S= NH4= NO2=
NOS= %.60  PO4= §I0= 75.00 S04 86.00  CO03= HCO= 104.0@  CAR= " HAR=  94.00
SE = PHE= ch = CR = AG = P = Nz ELE=  12.00
1D#=3-3406-68  TYP=WELL ' COU=0AHU : LOC=CAPROCK- 17 LAT,LON=  213459. 1580635.006 DAT=1973.
PH = 7.36  SPG= © WED=  67.80  WAD= TEN= FLO= EH = SPC=  586.80
ALK= DIS= sus= LI = NA = 74.00 K = 3.40 nB = MG = 12.€0
€A = 12.60 SR = BA = MN = FE = FET= F = $.16 CU =
7K = HG = B = AL = PB = AS = SB = U = :
CL = 94.60 BR = 1. = ) 02 = co2= H28= - NH4= NO2=
NO3= 2.10  PO4= SI0=  76.00 S04= 23.09  CO03= HCO=  182.00  CAR= HAR=
SE = PHE= cp = CR = AG = P o= N = ELE=
1D#=8-3407-62  TYP=WELL COU=0AHU LOC=WAIALDA LAT.LON=  213437. 1580702.60 DAT=1972.
PH = 7.76  SPGC= WED= ¥WAD=  11.26 TEM= 22.30 FLO= EH = SPC= 587.00
ALK= ©9.66 DIS= 380.00 SUS= LI = ) NA = 89.06 K = 4.60 RB = HG =  14.00
CA = 13.86 SR = BA = MN = FE = FET= F = 6.20 Cy =
ZN = HG = B = AL = PR = AS = SB = U o=
€L = 112.60 BR = 1 = 02 = Cco2= H2S8= NH4= NO2=
NOS = 9.60  PO4= S$10= 72.00 S04: 27.€8  CO3= HCO=  98.00  CAR= HAR=  90.00
SE = PHE= : CD = CR =

AG = P o= N = ELE= 8.06



ID#=3-3407-07 TYP=VWELL CO0U=0AHU ’ LOC= WAIALUA 11 LAT,LOR= 213435. 580741.00 DAT=1 'Z'C .

1
PH = 7.40  SPG= WED: 261.60 WAD=  12.60 TEM= 22.08 FLO= EH = SPC= 1800.09
ALK= '103.00 DIS= 440.09 SUS= LI = NA = 78.00 K = 3.90 RB = . MG =  17.00 -
CA = 12.00 SR = . BA = 0.106 MN = 3.00 FE = 0.02  FET= F = 0.15 CU = 0.06
ZN = 0.02 HG = B = AL = 0.10 PB = 0.01 AS = .01 SB = U = .
CL = 41.00 BR = I = 02 = co2= H28= NH4= NO2= 0.01
NO3= 3.30  PO4= S$10=  62.80 . S04= 30.00 CO3= HCO= 104.00  CAR- HAR= 119.00
SE = 0.00  PHE= .00 CD = 0.00 CR = 0.01 AG = 0.01 P = . N = ELE=  30.00 .
1D#53-3407-30  TYP=WELL  COU=0AHU : LOC=WAIALUA LAT,LON=  213444. 1580755.00 DAT=1976.
PH = 7.80  SPG= WED=  40.00  WAD= TEM=  25.60  FLO= EH = SPC= 3456.00
ALK= DIS= 1670.80  SUS= L1 = NA = 4208.00 K = 18.00 RB = MG = 57.09
CA = 108.60 SR = ‘ BA = MN = FE = FET= F = 0.106  CU =
ZN = HG = : B = AL = PB = © A8 = SB = U =
CL = 950.00 BR = I = 02 = €02= H2S= . NH4= NO2=
NO3= 8.80  PO4= §10=  36.00 S04 121.00 CO3= HCO= 328.69 CAR= HAR= 505.60
SE = PHE= , €D = CR = AG = P = N = ELE=  15.00
[D#=3~3505-01_ TYP=WELL COU=0AHU LOC=OPAEULA P3 LAT,LON=  213508. 1580545.00 DAT=1972.
PH = 7.50  SPG= WED= 428.60 WAD= 10.59 TEM= 22.6@ FLO= EH = SPC=  432.00
ALK=  75.80° DISs 301.00 SUS= LI = NA = 64.00 K = 3.60 RB = . . MG = 9.10
CA = 8.80 SR = BA = MN = _ FE = 0.05 FET: F o= 0.20 . CU =
ZN = HG = B = AL = 4.13 PB = AS = SB = U =
CL = 73.00 BR = 1 = 02 = €o2= H2S= NH4= No2=
NO3= 6.00 PO4= S10=  71.00 S04= 21.60 CO3= HCO=  92.00  CAR- HAR=  60.€0
SE = PHE= D = CR = AG = P = N = ELE=  60.00
ID#=3-3506~03  TYP=WELL COU=0AHU LOC=HALEIWA LAT,LON= 218512, 1580616.00 DAT=1972,
PH = 7.80 SPGs WED= 101.00 WAD= 10.10 -TEM= 22.60 FLO= EH = SPC=  469.00
ALK= 82.00 DIS= 3806.06 SUS= Ll = FA =  62.00 K = 3.1¢ BB = MC = 10.00
CA = 11.00 SR = BA = MN = FE = FET= - F = 0.20 CU =
ZN = HG = B = AL = PB = AS = SB = U =
CL = 86.00 BR = 1 = 02 = co2= H2§= NH4= NO2=
NO3= 7.40  PO4= S10= 72.00 S04= 21.00 C03= HCO= 101.60  CAR= HAR=  69.00
SE = PHE= ‘ cp = CR =~ AG = P = N = ELE=  24.00
1D#=3-3506-06  TYP=WELL COU=0ARU LOC=HALEIWA LAT,LON=  213504. 1580635.00 DAT=1972
PR = 7.76  SPG= . WED= 250.00 WAD= TEM=  22.10  FLO= CEN = SPC=  519.00
ALK=  85.00 DIS= B845.00 SUS= L1 = NA = 78.060 K = - 3.86 RB = MG = 13.09
CA = 13.060 SR = BA = MN = FE = .10  FET= F = 0.20 CU = 0.10
ZN = ©.03 G = B = AL = .70 PB = 0.03 AS = 0.01 SB = U =
CL = 92.00 BR = ) 1 = N2 = €02= H28= NH4= NO2=  + 0.00
NO3= 8.10  PO4s S10=  71.00 S04= 23.80  CO3= HCO= 104.00  CAR= BAR=  86.00
SE = 9.65  PHE= 06.91 CD = CR = - AG = P = N = ELE= 7.00




ID#=8-3665-03  TYP=WELL

PH = 7.8 - SPG=

ALK:  61.00 DIS= 1120.00

Ci = 18.00 SR =

ZN = HG =

CL = 666.00 BR =

NO3= 4.00  PO4=

SE = PHE=
ID#=8-3605~15  TYP=WELL

PH = 7.60  SPG=

ALK= 64.00 DIS= 813.060

CA = 14,00 "SR = :

ZN = . HG =

CL = 379.80 BR =

NO3= 6.00 PO04=

SE = PHE=
ID==3-36065-16  TYP=WELL

PH = 7.90  SPG=

ALK=  65.00 DIS= 002.¢0

CA = 17.00 SR =

ZN = HG =

CL = 420.¢0 BR =

NO3= 5.60  P04=

SE = PHE=
ID#=3-3663-21  TYP=WELL

PH = 8.00  SPGs

ALK= DIS= 755.00

CA = 14.00 SR = :

ZN = HG =

CL = 390.00 RR =

NO3= 5.60  FO4:

SE = PHE=
ID#=3-83665-23  TYP=WELL

PH = 8.00  SPGs

ALK= 66.00 DIS= 753.00

CA = 14.06 SR =

ZN = HG =

CL = 335.00 BR =

NO3= 5.60 PO4=

SE = PHE=

COU=0AHU
WED= 38.00
Sus=
BA =
B =
I =
S10= 64.00 -
Ch =

COU=0AHU

BA =

B =

I =

510= 64,00
CD =
COU=0AHU

BA =

B =

I =

S10= 64 .60
Ch =
CQU=0AHU
WED= . 48.60
SUSs=

BA =

B =

I = _
SI10= 635.00
Ch =
COU=0AHU
WED= 46 .60
Syus=

BA =

B =

1 =

S10= 65.00
CD = '
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WAD=
L1
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02
S04
CR

o n o

LOC=KAWAILOA~-4
TEM= 22.00
NA = 8328.00°
FE =

PB =

coz=

C03=

AG =

82.00

LOC=KAWAILOA-4
TEM= 21.69
NA 228. 60
FE
PB
co2

69.99 Cu3s
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=
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LOC=KAWAILOA-4

TEM=  21.50
NA = 252.00
FE
PB
co2
co3
AG

66.00

wHonwouon o

LOC=KAWAILOA-4
4.59 TEM= 22.00
NA 212.00
FE
PB
co2
C0o3
AG

54.00

[T I T T I 1}

LOC=KAWAILOA P4
4.50 TEM= 21.606
NA 212.00
FE
PB
co2
co3
AG

54.90

H1onnoq

LAT, LON=

FLO=
K. =
FET='
AS =
H28=
HCO=
P =

LAT,LOR=

FLO=
K =
FET=
AS =
H28=
HCo=
P =

LAT, LON=
FLO=
K =
FET=
AS =
H28=
HCO=
P -

LAT, LON=
FLO=
K =
FET=
AS =
H2s=
HCO=
P =

LAT, LON=

FLO=
K =
FET=
AS =
H28=
HCO=
P =

4

213636. 1580537.60
, EH =
13.990 RB =
F = 0.20
SB =
NH4=
74.90 CAR=
. N -
213636. 1580537.09
EHR =
9.10 RB =
F = 8.20
SB =
. NH4=
78.09 CAR=
N =
213636. 1586537 .00
. EH =
9.86 RB =
F = .20
SB =
NH4=
79.00 CAR=
N =
213636. 15806537.00
EH =
8.40 RB =
F = 6.20
8B =
. NH4=
80.069 CAR=
N =
213636. 15860537.690
EH =
8.40° HRB =
F = 0.20
SB =
NH4=
80.96 @ CAR=
N =

(v
[l
nononon

1972.
2060.00
33.00

181.60
8.00

1972.
1460 .00
24,990 -

134. 06
7.00

1972,
1619, 00
23.00

1972. -
1300. 00
22. 09

125.00
5.00



ID#=3-3704-01 TYP=TUNNEL CO0U=0AHU LOC=HEADOW GOLD LAT, LOR= 213734. 1580448.00 DAT=1972.

PH = 7.59 SPG= © WED= 36.900 WAD= 2.69 TEM= 21.890 FLO= EH = SPC= 1880,
Ay K= 64.00 DIS= 1020.00 SUS= LI = NA = 292.09 K = 12.00 RB = MG = 35.
CA = 15.90 S] = BA = 0.10 MN = 0.063 FE = 0.062 FET= . ' F = 0.10 CU = 9.
LN = 0.2 HG = B = AL = 6.02 PB = 0.01 AS = 6.01 8B = U .=

CL = 490.08 BR = I = 02 = coz2-= H2S8= NIl4= NO2= 0.
NO3= .69 POQ4= S10= 64.00 - S04= 74.069 Co3= HCO= . 78.00 CAR= HAR= 182.
SE = 0.01 PHE= 6.926 CcDh = 0.00 CR = V.01 AG = 0.01 P = N = ELE= - 32.




TABLE 3 Maui
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. ID#=6-3925-01
PH =  7.35 SPG=
ALKs 200.80 DIS
49.60 SR
6.10 HG
500.00 BR
7.16 P04
0.01  PHE

ID*=6-48335-01

ID*=6~4937~0]

= 7.10 S
K= 116.60 D
160.00 SR

ID#=6-5226-01
7.3¢ SP

326. 069 DIS
88.060 SR
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1609.00 BR
6.40 PO4

oo u

477.60 BR
i4.69 PO4=

TYP=WELL

1118.066 -

TYF=TUNNEL

921.09

TYP=TUNNEL

956 .00

= 7.50 SPG=
ALK=  108.60  DIS

=  85.69 SR

= 406.00 BR

= 11.80 P04

D7 6~4837-01 .

= 7.60  SPC=

= 98.00  DIS=

= 99.06 SR

= 460.00 PR

= 5.90 P04

TYP=TUNNEL

13506.00

TVP=TUNNEL

1210.99

COU=MAUI
WED= 382.06
SyUS=
BA =
B =
I

COU=MAUI
VED= 143.096
SUS=
BA =
B =
1 =
SI10= 60.09
D =

COU=MAUI
WED= 20.69
sys=
BA =
B =
1 =

SI10= 45.00

COU=MAUT
WED=  306.00
SUS=

BA =
B =
i =
8[0= 52.09
Cp =
COU=HMAUI.
WED= 48.00
sSUs=
BA =
B =
1 =
Sio= 56.03
CD =
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'LOC=MAKENA-68

6.49

6.65
0.05

50.069
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TEM= 20.00
RA =  253.900
FE
PB
co2=
C0o3

e.13
6.61

[ LAt

AG

TEM=  33.00

180. 069

LOC=0LOVALD

2.00

76.60

NA

TEM= 25.59
159.00
FE
PB
Cco2=
£O3=
AG =

H o

LOC=0OLOWALU S16

3.59
3.00

116.66

TEM= 25.990

NA = 370.60
FE =  10.00
PB =
C02="  18.00
C03=
AC =

LOGC=PUUNENE~5

4.69

44.069

TEM
NA
FE
PB
Co2
Co3
AG

26.06
275.09

J LT { N T £ T B 1]

LAT, LOR=

LAT, LON=

LAT,LON=

LAT, LON=

LAT, LON=

FLO=
K =. 23.090
FET= .
AS = 9.01
H2S=
HCO= 244.00¢
P =

FLO=
K = 15.60
FET=
AS =
H28=
HCO= 139.00
P =

FLG=
K = 5.06
FET=
AS =
HZS=
HCO= 120.9096
P =

FLO=
K = 14.99
FET=
AS =
H2S8=
HCO= 141.990
P = 2.07

FLO=
K
FET:
AS
nas=
HCO= 389%9.690
P =

12.00
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=
=

&

FEAE LI € B 1 B PO

2020
25

[

205254. 1562655.00
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=6~5226-02
7.4¢ SPG=

148.00 DIS=
28.00 SR

EG
376.00 BR
13.00 PO4

o)

ID#=6-5240-61

PH =
ALK=
CA
A\
CL

=2
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w

wouounouon

SE

ID#=6-5249-03
7.20 SPC

202.09 DI

140,00 SR

PH =
ALK=
CA
ZN
CL

2
Q
W

L ES I E I | B 11

' SE

7.20 s

159.00 pis=
130. 66 SR

980.00 BR
22.009 PO4

600.900 BR
15.00 PO4

ID#=6-5321-01

PH =
ALK=
CA
ZN
CL .

LI L T {1}

n =2
g2 Rm]
w

7.70 SPG=
57.00 13
9.00 SR
76 .06 BR

8.60 P04

ID#=6-3339-01

PH =
ALK=
CA
ZN
CL

L2 £ { B T £}

w
=

7.60 SPG=
119.00 HEES
26.90 SR

9.10 HG
316.00 BR
16.60 P04

6.93 PHE=

H W
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TYP=TURKEL COU=MAUI

884.00

TYP=TUNNEL

2640.00

TYP=TUNNEL

1370.60

TYP=TUNNEL

279.00

TYP=WELL

600 .90

WED= 176.09
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B
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COU=MAUI

WED= 39.00

COU=MAUI

WED= 31.60

SI0
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Sus=
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B
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LOC=PUUNENE~6
TEM= 23.59

Na
FE
PB
co2
co3
AG

239.00

"o onouon

LOC=MILL PUMP-C

TEM= 24.56
NA = 430.60
FE =

PB =
Co2=
Co3-=
AG =

”

LOC=LAHBAIRA-B

TEM= 28.00
NA = 170.060
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TEM= 21.60
NA =  606.00

LOC=LAHAINA-1

TEPM= 22.00

NA = 126.00
FE = 0.309
PB = 0.901
Co2= 5.80
Co3=
AG =

LAT,LOR=
FLO=
K =
FET=
AS =
H2S8=
HCO=
P =

LAT, LOE=
FLO=
K =
FET=
AS =
H2S=
HCO=
P =

LAT,LON=
FLO=
K
FET=
AS
H28=
HCO=
P =

n

LAT, LOR=
FLO=
K ’=
FET=
A8 =
Has=
HCO=
P =

LAT,LON=
FLO=
K =
FET=
AS =
Hzs=
HCO=
P =

205201. 1562610.60
. EH =
14.00 RB =
F = 2.20
SB =
NH4=
180.00 . CAR=
N =
203255, 1564044.09
' EH =
235.060 RB =
F = 6.30
NH4=
194. 00 CAR=
N =
205227. 1564017.09
EH = .
15.80 RB =
F = 9.2%
SB =
NH4-=
246 .00 CAR=
N =
205327.  1562132.060
ER = .
4.360 RB = .
F = 1.606
SB =
NH4=
76.00 CAR=
N =
205320. 1563945 .00
EH =
6.50 RB = -
Foo= 9.20
9.901 SB =
NH4=
145.00 CAR=- 119.60
N = 7.20




ID#»=6-5339-062

PH = 7.69
ALK= 110.66
CA = 30.00
ZN = 0.16
CL = 2350.60
NO3= 6.26
SE = 0.01

SPG=

jas]
[w]
oo

ID#=6-5339-03

PH = 6.20
ALK= 49,00
CA = 26.00
ZN =

CL = 2690.00
NO3= 3.26
SE =

ID#=6-5339-04

PH = 8.09 SPG=
ALK= 56.00  DIS=
CA = 11.60 SR =
IN = HG =
CL = 11.09 BR =
NO3% PO4=
SE = PHE=
. ID#=6-5346-01

PH = 7.40  SPG=
ALK= 123.09 DIS=
CA = 70.66 SR =
ZN = HG =
CL = 410,00 BR =
NO3= 14.00 PO4=
SE = PHE=

ID#=6-534€¢-02

PH = 7.40
ALK=  75.00
cA = 21.00
N =

CL, = 1200.00
RO3= 3.10
SE =

TYP=WELL

586.00

TYP=WELL

547.90

TYP= WELL
123.00

TYP=TUNNEL
366.90

TYP=TUNNEL
630.00

COU=MAUI
WED= 498.09
SUS=
BA =
B =
1 =
S16= 57.00
Cch =

COU=MAUI
WED= 642.00
SUS=
BA =
B =
i =
SI0= 42.09
Ch =

COU=MAUI
WED= 749.900
SuUS=
BA =
B =
1 =
§10= 44.00
CDh =

COU=MAUI
WED= 27.00
Sus=
BA =
B =
1 =
SI0= 45.00
Cbh = '

COU=MAUI
WED= 323.600
SUS= '
BA =
B 3
I =
S10= 61.60
Ch =
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a
b

LOC=LAHAINA~2

1.89

0.05
9.65

39.069

TEM:
NA
FE
PB
co2
€03
AG

n

LI L LA B I 1 §

21.99
120.00
20,00
0.01
5.40

LOC=KANAHA~1

2.50

10.00

34.00

TEM= 20.09
NA = 1306.00
FE = 20.00
PB =
co2= 61.00
CO3=
AG =

LOC=KANAHA-2

3.29

3.70

TEM= 20.50
NA = 11.60
FE = 89.00
"PB =
Co2= 1.10
CO03=
AG =

LOC=WAHIKULI-1

1.50

60.00

LOC=KAHOOMA SH5
TEM

2.29

38.90

TEM=

NA
FE
PB
Co2
Cco3
AG

NA
FE
PB
co2
Co3
AG

24.350
150.09

W itmnn

23.00
160.00

Wi H o onou

LAT, LORN=
FLO=
K =
FET=
AS =
H2S=
HCO=
P =

LAT, LON=
FLO=
K =
FET=
AAS =
H28=
HCoO=
P =

‘LAT, LON=
FLO=
K =
FET=
AS =
H2S8=
HCO=
P =

LAT, LON=
FLO=
K =
FET=
AS =
H2S=
HCO=
P =

. LAT, LON=

- FLO=
K =
FET=
AS =
H28=
HCO=
P =

205321. 1

EH =

6.70 RB =

F =

9.01 SB =

NH4=

134.. 06 CAR=

- 0.18 N =

203344 1

EH =

6.30 RB =

F =

SB =

NH4=

60.00 CAR=

0.07 N =

205341. 1

EH =

1.50 RB =

F =

SB =

NH4=.

68.00 CAR=

0.08 N =

205324, 1

EH =

10.09 RB =

F =

SB =

NH4=

150.00 CAR=

N =

20635343, 1

EH =

7.08 RB =

F =

SB =

NH4=

91.09 CAR=
N

563930.00

9.33

564057 .00

6.20

564011.09

DAT=

MG =

©
a
"on

DAT=
SPC=
MG
CU
U

NO2=
HAR
ELE=

HoooH

i

HAR=
ELE=

N

=1974.

1100.60
30.00
9.10

0.01
200.00
441.00

=1977.
969.00

19.09

140.60
590.00

1973.
156.00
5.70

51.00
654.00

1970.
62.00

430.00
26 .00

147.60
322.00



1D#=6-3420-01  TYP=WELL COU=MAUIL LOC=MAUI HIGH LAT.LON=  205458. 13562054.00 DAT=1975.
FH = 6.90  SPG= WED=. 371.00  WAD= 4.90 TEM= 22.20 FLO= EH = SPC=
ALK= 77.00 DIS= 323.00  SUS= LI = NA = 82.00 K = 5.56 RB = MG = 4.
CA = 4.00 SR = BA = 0.16 MN = 0.03 FE = @.15 FET= F = 0.35 CU = 0.
ZN = 6.08 HC = B = AL = 0.10 PB = 0.01 AS = 0.01 SB = U =
CL = 100.60 BR = 1= 02 = co2= , H2S= NH4= NO2= 0.
NO3= 3.50  PO4= SI0= 53.30 S04=  383.90  CO03= . HCO=  79.00  CARs HAR= . 32.
SE = ©.90  PHE= 6.00 CD = 9.0 CR = 0.01  AG = 0.01 P = N = ELE= 549.
ID#=6-5423-02  TYP=TUNNEL COU=MAUI LOC=LOW PAIA-16  LAT,LON=  205449. 1562310.860 DAT=1970.
PH = 7.20  SPG= WED= WAD= TEM= ~ 25.00 FLO= EH = SPC=
ALK= 115.00 * DIS= 780.60  SUS= LI = NA = 185.00 K = 14.00 RB = MG = 40.
CA = 27.00 SR = BA = MN = FE = FET= " F = 1.30  CU =
N = HG = B = AL = PB = AS = SB = U =
CL = 5842.66 BR = 1 = 02 = co2= H2S= NH4= NO2=
NO3=  12.00  PO4= SI0=  51.680 S04= 87.00  CO3= HCO= 140.00  CAR= = 230.
SE = PHE= CD = CR = AG = P = N = ELE= 23.
ID#=6-5519-02  TYP=WELL COU=MAUI . LOC=HAIKU LAT,LON=  205530. 1561958.00 DAT=1974.
PH = SPG= - WED= 228.09 WAD= 210.06  TEM= 0.00  FLO= EH = . SPC=
ALK=  67.00 DIS= 140.60 SUS= LI = NA = 96.60 K = 2.70 RB = MG = 1.
CA = 1.66 SR = BA = 0.10 MN = 0.07 FE = 1.58 FET= F = 0.80 CU = 0.
ZN = 6.56 . HG = B = AL = .07 PB = 0.01 AS = 0.61 SB = N
CL = 21.60- BR = I = 02 = €o2=" . K28= NH4= NO2= 0.
NG3= 1.20  PO4= S10=  40.80 S04= 20.00  CO03= HCO=  CAR= HAR=  40.
SE = 0.00  PHE= .00 CD = CR = 0.00 _AG = .01 P = N = ELE= 360.
ID#=6~5838-01" TYP=WELL  COU=MAUI LOC=NAPILI-1 - LAT,LON= 2 : 6. =
PH = 6.90  SPG= WED= 893.00  WAD= 4.76  TEM= 21.06 FLO= 05837EH [303846.00 g§€=192;é
ALK= 41.60 DIS= 850.00 SUS: LI = NA = 82.00 K = 5.30 RB = MG = 13.
CA= 10.09 SR = BA = MN = FE = FET= F = .16 CU = '
ZN = HG = B = AL = PB = AS = SB = U =
CL = 148.00 BR = I = 02 = _ co2= H2S= NH4= NO2=
ggaz 0.80 ggﬁi SI10=  '51.00 S04= 22.00  C03= HCO=  50.60 CAR= . HAR= 79,
= = cn = . CR = AG = P = N = ELE= 860.




TABLE 4 Hawaii

ID#=8-0335-01  TYP=WELL <OU=HAWAII LOC=NAALEHU- 1 LAT,LON=  190347. 1553543.00 DAT=1975.

PH = 7.80  SPG= WED= 896.00 WAD= 10.00 TEM=  18.58  FLO= . ENH = SPC=  129.00 ;

ALK=  34.00 DIS= 119.00 SyUSs LI = " NA = 11.€0 K = 1.50 RB = MG = 4.68

CA = 6.40 SR = BA = MN = 5.00 FE =  10.00 FET= F = 0.10 CU =

N = HG = B = AL = PB = AS = SB = U =

CL = 9.00 BR = I = 02 = €92= 1.10  H2S= NH4= NO2=

NO3= 1.9¢  PO4= 0.37 SI0=  43.00 S04= 13.00  CO3= ©6.00 HCO= 42.00 CAR= HAR=  35.00

SE = PHE= ch = CR = AG = P = 0.12 N = ©0.28 ELE= 746.00
ID#=8-05383-01  TYP=WELL COU=HAWAII LOC=HONUAPO MILL LAT,LON=  190540. 1553303.060 DAT=1972.

PH = 7.00  SPG= WED=  34.00  ¥AD= TEM=  19.0¢ FLO= EH = SPC= 4189.60

ALK=  38.60 DIS= 2300.00 SUS= LI = NA = 680.00 K = 24.00 RB = MC = 86.00

CA = 93.00 SR = BA = CMN = FE = FET= F = 0.20 CU =

ZN = BC = B = AL = PB = AS = SB = oy =

CL = 1240.60 BR = 1 = 02 = co2= H2S= NH4= NO2= _

NO3= PO4= S10= 43.00 SO4= 169.00  CO3= HCO=  46.00  CAR= HAR= 436.60

SE = PHE= cD = CR = AG = P = N o= ELE=  22.00
ID#=8-8533-02  TYP=WELL COU=HAWATI LOC=HONUAPO- 1 LAT,LON=  190559. 1553301.60 DAT=1972.

PH = 7.10  SPG= WED= 130.900  WAD= 2.06 TEM=  19.00 FLO= EH = SPC= 2120.00

ALK= 34.00 DIS= 1130.00 SUS= LI = NA = 3820.00 K = 14.00 RB = MG = 44.00

CA = 26.00 SR = BA = MN = FE = FET= F = 0.10. CU =

ZN = HG = - B = AL = PB = AS = SB = U =

CL = 580.60 PR = 1 = 02 = C02= ‘H2S= NH4= NO2=

NO3= 0.70  PO4= - S10= 43.00 S04= 86.60 CO3= _ HCO=  42.00 CAR- HAR= 231.00

SE = PHE= ch = CR = AG = . P = N = ELE=  94.00
ID#=8-0533-03  TYP=WELL COU=HAWAII LOC=HONUAPO-3 LAT,LON=  190557. 1553302.80 DAT=1972.

PH = 7.00. SPG= ) WED= 125.00  WAD= 3.20 TEM= 19.00 FLO= EH = SPC= 1859.00

ALK=  34.00 DIS= 986.00 SUS= LI = NA = 272.00 K = 12.60 PRB = MG =  38.00

CA = 18.06 SR = BA = MN = FE = FET= F = .20 CU =

ZN = HG = B = AL = PB = AS = SB = U =

CL = 560.00 BR = 1 = 02 = co2= H28= NH4= NO2=

NO3= 1.70  PC4= S10= 43.00 S04= 75.00 CO3= HCO=  41.00  CAR- HAR; 202.00

SE = PHE= 0.60 CD = CR = AG = P = N = ELE=  89.00
ID#=8-0632~01  TYP=WELL COU=HAWAI1 LOC=HONUAPQ-2 LAT,LON=  196662. 1533239.00 DAT=1972.

PH = 7.36  SPG= WED= 140.00  WAD= 2.90 TEM= 19.0@ FLO= EH = . SPC= 1620.60

ALK=  86.00 DIS= 876.00 SUS= LI = NA = 245,06 K = 11.00 RB = MG =  33.60

CA = 17.00 SR =- BA = MN = FE = FET= F = 0.20 CU = .

ZN = HG = B - . AL = PB = AS = SB = U =

CL = 440.00° BR = I = 02 = Co2= . HoS= , NE4= NO2=

NO3= 1.36 PO4= SI0= 41.00 S04= 66.00  CO03= HCO=  44.60  CAR= HAR= 178.69

SE = PHE= cp = CR = AC = P = N = ~ FLE= 103.00




1D#=8-0830-~01 TYP=WELL ' COU=HAVWAII LOC=PUNALUU LAT, LON= 190828.

1553628.060 DAT=1972
PH = 7.109 SPG= WED= 20.06 WAD= 14.20 TEM= 19.09 FLO= EH = SPC=  836.00
ALK= 28.00 DIS= 441.¢90 SUs= LI = NA = 118.00 K = 5.50 RB = MG =+ i6.00
CA = 9.60 SR = BA = MN = FE = FET= F = 8.20 - CU =
ZN = HG = B = AL = PB = AS = SB = U =
CL = 205.00 BR = I = 02 = co2= H2E= NH4= NQ2=
NO3= 0.70 PO4= S10= 32.00 504= 37.00 C03= HECO= 34.00 CAR= HAR= 90.00
SE = PHE= Ch = CR = AG = P = i vo= ELE= 22.690
ID#=8-6831-01 TYP=WELL COU=HAWAII LOC=NINOLE GU TH LAT,LOR= 190822. 153311{(.0690 DAT=1972.
PH = 7.390 &PG= WED= 174.00 WAD= 4.00 TEM= 18.090 FLO= ' EH = SPC= 539.00
ALK= 35.00 - DIS= 329.60 SUSs= LI = NA = 86.00 K = 4.490 RB = MG = " 12.00
CA = 9.20 SR = BA = : MmN o= FE = FET= F = "9.20. CU =
ZN = HG = B = AL = PB = - AS = 8B = U =
CL = 130.00 BR = I = 02 = Ccoz= H28= NH4= NO2=
NO3= 1.20 PO4= S10= 41.00 S04= 24.09 C03= HCO= 43.00 CAR= HAR= 73.00
SE = PHE= CDh = CR = “AG = P = ) N = ELE= 123.09
ID#=8-0831-62 TYP=WELL COU=HAWAII LOC=NINOLE-A LAT,LORN= 190832, 1553108.068 DAT=1974.
PH = 7.30 SPG= WED= 172.090 WAD= 5.40 TEM= 18.00 FLO= EH = SPC= 645.00
ALK= 34.00 DIS= 411.09 SuUS= L1 = NA = 1060.00 K = 5.90 RB = MG = 18.00
CA = 13.00 SR = BA = 0.30 MN = 3.00 FE = 20.00 FET= F = 9.160 CU = V.62
ZN = 90.02 HG = B = AL = 0.02 PB = 6.01 AS = 0.01 SB = g =.
CL = . 176.00 BR = I = 02 = Co2= 3.30 H28= NH4= NO2= 0.01
NO3= 0,17 PO4= 9.28 510= 43.00 S04= 29.00 CO3= HCO= 41.00 CAR= HAR= 110.069
SE = 0.00 - PHE= ©.900 CD = 0.00 CR = 0.61 AG = 0.01 P = 0.e9 N = 9.26 ELF= 128.00
[D#»=8-0831-03 TYP=WELL COU=HAWAII LOC=NINOLE~-B LAT, LON= 1906832. 1553199.80 DAT=1974.
PH = SPG= - WED= 172.00 WAD= 4.90 TEM= 17.80 FLO= EH = SpPa=
ALK= 42.00 DIS= S18= LI = NA = 89 .00 K = 5.20 RB = MG = 18.090-
CA = 13.20 SR = © BA = 0.106 MN = 0.91 FE = 0.01 FET= F o= 0.15 CU = 8.91
ZN = 9.01 HC = B = AL = 0.10 PB = 9.01 AS = 0.01 SB = U =
CL = 165.94 BR = I = 02 = CO2= H2S= - NH4= NO2= 0.0t
NO3= 0.29 PC4= SI0= 39.990 504= 28.00 CO03= HCO= CAR= HAR= 96.00
SE = 0.00 PHE= 0.060 Ch = 0.00 CR = 0.01 AG = 0.01 P = N = ELE= 128.60
ID#*=8-1128-01 TYP=TUNNEL COU=HAWAII LOC=PAHALA SHAFT LAT,LON= 191157, 1552849.09 DAT=1973.
PH = 7.20 SPG= WED= 547.00 WAD= 238.0¢ TEM= 19.0¢ FL.0O= EH =~ SPC= 99 .00
ALK= 33.60 DIS=  116.00 SuUS= LT = NA = 7.00 K = 1.26 RB = MG = 3.20
CA = 8.00 SR = BA = 0.30 MN = 0.e3 FE = 6.02 FET= F = 0.25 CU = %.82
ZN = 0.91 HG = B = AL = 0.062 FB = 0.91 AS = 9.01 SB = v =
CL = 2.40 BR = I = 02 = Co2= H28= ‘ NH4= NQ2= 0.01
NO3= 9.36 PO4= §10= 46.40 S04-= 9.90 C03= HCO= 43.00 CAR= HAR= 538.00
SE = 0.006 PHE= 0.060 CDh = 0.09 CR = 9.901 AG = 0.901 P = N = ELE= 774.00




ID#=8~1128-02 TYP=WELL COU=HAVWAT!I . LOC=PALIMA LAT, LOR= 191108. 1552816.00 DAT=1974.

PH = 7.00 SPG= WED= 375.00 WAD= 8.70 TEM= 19.00 FLO= EH = SPC=  117.00

ALK= 34.00 DIS= 119.00 SUS= LI = NA = 12.60 K = 1.20 RB = MG = 4.30

CA = 6.10 SR = BA = MN = 0.00 FE = 10.60  FET= F = 0.40 CuU =

ZN = ) EG = - B = AL = PB = AS = SB = U =

CL = 12.00 BR = I = 0z = Cco2= 6.60 H28= NH4= NO2=

NO3= P04= 9.52 510= 47 .00 S04= 7.50 CO03= HCO= 41.00 CAR= HAR= 33.09

SE = PHE= Ch = CR = : AG = P = 9.17 N = 0.28 ELE= 804.00 -
ID#=8-1229-01 TYP=WELL COU=HAVWAII L.0C=PAHALA LAT, LOR= 191225. 13552922.60° DAT=1974.

PH = SPG= WED= 937.00 WAD= 383.690 TEM= 17.20 FLO= EH = ’ SPC= 93.09

ALK= 33.9090 DIS= 94.69 Sys= LT = : NA = 5.76 K = 1.30 RB = MG = 3.39

CA = 7.50 SR = BA = MN = FE = 20.00 FET= F = 6.10 CU =

ZN = - HG = B = AL = PB = : AS = §B = U =

CL = 3.20 BR = I = 02 = €02= H28= NH4= NO2=

NO3= PO4= 0.28 S10= 42.00 S04= 6.60 C03= HCO= 40.00 CAR= HAR= 32.00

SE = PHE= €D = CR = AG = P = 9.09 N =. 0.86 ELE= 112.99
ID#=8~2102-01 TYP=WELL COU=HAWAII LOC=PULAMA LAT,LON= 192107. 1550212.00. DAT=1963.

PH = 7.50 SPG= . . WED= 250.00 WAD= 3.30 TEM= 26.00 FLO= EH = SPC= 900.00

ALK= 44,60 DIS= 734.060 SuUs= LI = NA = 170.00 K = 8.50 RB = MG = 31.20

CA = 15.90 SR = BA = MN = 0.05 FE = 0.10 FET= = F = 6.10 Cu = 0.10

ZN = 0.10 HG = B = AL = 0.05 PB = 9.60 AS = 6.61 SB = U =

CL = 2390.00 BR = I = 02 = Co2= H28= NH4= NO2= 0.90

NO3= 0.32 PO4= §10= 72.40 S04= 65.10 C03= HCO= 54.00 CAR= HAR= 145.00

SE = 0.900 PHE= 9.00 CD = CR = AG = P = N = ELE= 230.00
ID*=8-2487-01 TYP=WELL COU=HAWAII LOC=KEAUOHARA~1 LAT, LON= 192456. 15435719.69 DAT=1972,

PH = 7.30 SPG= WED= 862,00 WAD= 2.90 TEM= 23.00 FLO= EH = SPC= 344.00

AlLK= 34.00 Dis= 222.09 SUS= L1 = NA = 54.00 K = 3.86 RB = . MG = 3.39

CA = 6.60 SR = BA = MN = 8.10 FE = 0.10 FET= F = 0.26 CyU = 9.19

ZN = 0.038 HG = B = AL = 0.20 PB = 0.03 AS = 0.01 SB = v = :

CL = 70.00 BR = I = - 02 = coz2= H2S8= NH4= NO2= '

NO3= PO4= S10= 41.00 S04= 22.909 C03= - HCO= 42.00 CAR= HAR= 30.09

SE = 0.05 PHE= 6.01 ch = ’ CR = AG = P = N = ELE= 732.00
ID#=8~-2487-62 TYP=WELL COU=HAWAII LOC=KEAUQHANA-2 LAT,LOR= 192457. 1545718.0¢ DAT=1974.

PH = 7.00 SPG= . WED= 803.00 WAD= 3.190 TEM= 23.560 FLO= EH = ) SPC= 515.00

ALK= 37.00 DIS= 304.60 sUs= Ll = Na = 57.00 K = 5.40 RB = MG = 5.96

CA = 11.80 SR = BA = 0.10 MN = 0.03 FE = 9.66 FET= - F o= 0.33 CuU = 0.02

ZN = 0.02 HG = B = AL = 0.1% PB = 0.01 AS = 9.01 SB = U =

CL = 124.00 BR = I = 02 = Co2= H28= NH4= NO2= 0.01

‘NO3= 6.15 PO4= S10= 45.360 S04-= 25.00 €03= - HCO= 42.00 CAR= HAR= 50.00 -

SE = 0.00 PHE= 0.960 CD = 0.00 CR = 9.01 AG = 8.¢1 P = N = ELE= 732.00




IN#=8-2753-61

PH = 7.
ALK= 46.
CA = 9.
ZN = 0.
CL. = 110.
NO3= 1.
SE = 0.

3@
a9
80
40
00
30

00 -

ID#=8~-2753-02

PH = 6.
ALK= 33.
CA = 19.
ZN = 9.
CL = 168.
NO3= i.
SE = Q.

89
00
09
22
606
00
09

SPG=
DIS=
SR
HG
BR
PO4=
PHE=

ID==§-2783-01

PH = 6.
ALK=  215.
CA = 182.
ZN = 0.
CL = 6100.
NO3= 0
SE = 0.

92
00
00
20
06

.56

038

SPG=
DIS=
SR =
HG =
BR =

ID#=8-2986-01

PH = <
ALK= 38
CA = 4
ZN = 2
CL = 12
NO3= o
SE = o

. 40
.00
. 86
.03
.00
.22

.00

ID#=8-2986-02

PH = 6.

SO W

49

.00
.90
.01
. 80
.41
.00

SPG=

T
ﬁ =
W onon

TYP=WilLL
320.00

TYP=WELL
3486.00

TYP=WELL
16300.00

TYP=WELL
110.66

TYP=WELL
126.0¢

COU=HAVAILI

WED= .780.09
SuUs=

BA = 0.10
B = :
1 =

S10= 41.10
Ch = . 0.00
COU=HAWAII
WED= 774.690
Sus=

BA = 0.16
B =

1 =

Si0= 50.00
CB = 9.060
COU=HAWAII
WED= 319.00
SUs=

BA =

B =

I = .
SI10= 59.00
Ch =

COU=HAWAII

WED= 753.00
SUs=
BA = 6.30
B =
1 =
§10= 39.60
Cbh = Q.00

COU=HAWAII

BA = 0.10
I =

S10=  55.00
Ch = 0.00
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S2RESCE

WAD
LI
MN
AL
02
S04

Wou ot

9]
o]

LOC=KEEI-A

2.80 TEM=  19.00
NA = 61.00
0.01 FE = 2.04
0.16 PB = 9.60
co2=
2.50  CO03=
0.06 AG = 0.01
LOC=KEEI-B
2.80 TEMN= 19.00
NA = 80.00
10.60 FE =  80.00
6.10 PB = .90
€02=  11.00
26.00  CO3=
0.01 AC = 0.01
LOC=MALAMAKI 9-9
0.96 TEM=  54.06
NA =
0.05 FE = 3.16
101.60 PB = 0.01
° co2=
681.00  CO03=
AC =
LOC=PAHOA-2A
17.80  TEM= = 22.50
NA = 17.00
0.03 FE = 0.02
0.02 PB = 0.01
co2= 3.20
13.06  CO3=
0.01 AC = 9.01
LOC=PAHOA-2B
TEM=  22.50
NA = 16.00
0.03 FE =  60.00
©0.10  PB = 8.01
€02=  31.00
13.06  CO3=
0.1 AG = 0.01

1

LAT,LOR=
FLO=
K =
FET=
AS =
H2S-=
HCO=
P =

LAT, LON=

FLO=
K =
FET=
AS =
H2S8=
HCO=
P =

LAT,LOR=
FLO=
K =
FET=
AS =
H28=
HCO=
P =

LAT,LON=
FLO=
K =
FLET=
AS =
H2S8=
HCO=
P =

LAT, LON=
FLO= -

192731. 1
EH =

3.40 RB =
F =

0.901 SB =
NH4=

47.00 CAR=
N =

192722, 1
EH =

4.76 RB =
F =

9.01 SB =
NH4=

43.090 CAR=
0.135 N =
192728, 1
EH =

RB =

¥ =

0.01 SB =
NH4=

215.69 CAR=
N =

192924, 1
EH =

3.50 RB =
. I =
0.901 SB =
NH4=

51.00 CAR=
N -

162925. 1

. EH =
3.20 RB =
¥ =

0.01 SB =
NH4=

48.09 CAR=
. N =

555341.00

0.28

555338.00

0.26

45647 .09

A

0.46

0.20

45646 .00

a

0.30

DAT=
£PC=
MG
CcU
U

NO2=

ELE=

1974.
470. 00
12.10

9.01
20.00
744.00

=1974.

695 .00

12.00

74.69
737 .09

1973.
127.09

9.93

722q03
711.00



TYP=WELL

. ID#=8-3080-01

PH = 6.50  SPG=

ALK= 272.00 DIS= 548.60

CA = 60.00 SR =

ZN = HG =

CL = 100.00 BR =

NO3="  27.00  PO4= 0.86

SE = PHE=
ID#=8-3081-01  TYP=WELL

PH = 7.20 SPG=

ALK= 50.00 DIS= 131.00

CA = 14.10 SR = -

ZN = .03 HG =

CL = 220.00 BR =

NO3= 0.10  PO4=

SE = 6.05 PHE= 0.01
ID#=8-3185-01  TYP=WELL

PH = 7.70  SPG=

ALK=" 42.00 DIS:= ° 126.00

CA = 3.90 SR =

ZN = 0.06 HG =

CL = 11.00 BR =

NO3= 0.17  PO4=

SE = 0.60  PHE= 0.60
ID#=8-3185-02  TYP=VWELL

PH = 7.60° SPG=

ALK=  46.00 DIS= 140.00

CA= 3.96 SR =

ZN = 0.74 HG =

CL = 28.60 BR =

NO3= 0.11 PO4=

SE = 0.00  PHE-= 0.09

. 1D#=8-8457-02  TYP=WELL

PH = 7.90  SPG= -

ALK=  48.00 DIS=

CA = 30.00 SR =

ZN = 0.1 HC =

CL = 1760.00 BR =

NO3= 3.30 PO04=

SE = ©.01  PHE= 0.00

COU=HAWAII
WED= 46 .90
Sys=
BA =
B =
I = :
Sio= 58.090
CDh =

COU=HAVAII

. WED= 337.00
SyS=
BA =
B =

1 =
S10=  70.50
CD =

COU=HAWAII
WED= 446.00
SyUs=
BA = 0.10
B =
1 =
SIo= 51.990
CD = 0.00

COU=HAWAII

WED= 430.00
SUS=

BA = 0.106
B = ’

I = .
SI0= 49.00
CDh = 0.00
‘COU=HAWAII
WED= 430.60
SUSs=

BA =

B =

1 =

S10= 33.00
Ch =
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CHO [nad- ]
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50 r§~g

{1 2 L 1 1 U 7 I )

WAD=
LI
MN
AL
02
S04=
CR =

iwhown

=
e
"ol

[ A T {1}

OCDOK>§
mgmr

~5

Q-
TR I T TR T TR T}

QnSEECz
mbP

LOC=KAPAHO CRATE LAT,LON=

2.60

TEM=
NA =
FE
PB
co2=
€03=
AG =

25.
890.
20.

167.
6.

00
09
a0

00
¢e

LOC=KAPOHO TEST

3.20

0.10
.9.10

65.49

TEM=
NA
FE
PB
co2
co3
AG

Ho#obonn

28.

0.
9.

00
20
03

" LOC=HAWN SHORES!

19.60

0.03.

0.10

5.19
0.01

TEM=
NA
FE
PB
co2
€03
AG

wooa o

21.
i3.

0.

0.

9.

70
80
01
21

21

‘T.OC=HAWN SHORES2

0.060

0.03
©0.10

7.00
0.91

AG

TEM=
NA
FE
PB
co2
C0o3

L R I T B | I 1}

19.

0.
0.

LOC=KEAUHOU-2

0.05
0,605

195.09

TEM=
NA

FE =

1360.

00
91
62

.01

90

.02
.91

N

‘

FLO=
K =z
FET=
AS =
H28=
HCO=
P =

LAT,LON=
FLO=
K =
FET=
AS =
H28=
HCO=
P =

LAT, LON=
FLO=
K =
FET=
AS =
H28=
HCO=
P =

LAT, LON=
FLO=
K =
FET=
AS =

328=
HCO=
P =

LAT, LON=
FLO=
K =
FET=
AS =
H2S8=
HCO=
P .=

193016. 15435021.00
' EH =
7.90 RB =
Fo= .36
SB =
NH4=
331.99 CAR=
9.28 N = 4.20
1930624. 1545159.06
EH =
RB =
F = .10
0.61 SB =
NH4=
CAR=
N -
193113. 1545558.99
- EH =
3.20 RB =
F = 06.28
9.01 SB =
NH4=
CAR=
N =
193126. 1545544.00 -
_ EH =
3.506 RB =
F = Q.37
.01 8B =
NH4=
56.069 CAR=
N =
193428. 1555734.00
EH =
0.00 RB =
F = 0.76
9.01 SB =
. NH4=
CAR=
N =

‘DAT=1974.
SPC= 810.09
MG = 31.060
CU =

U =

NO2=

HAR= 280.06
ELE= 38.00
DAT=1961.
SPC=

MC.= 17.190
CU = @.10
U =

NO2= 0.00
HAR= 166.40
ELE= 287.09

DAT=1974.
SPC=

S 118.0606
MG = 3.806
CuU = 0.02
U =

NQO2= 0.01
HAR= 22,00
ELE= 4902.00
DAT=1974.
SPC=  165.00
MG = 4.59
Cu = 0.07
U =

NO2= 6.01
HAR= 256.00
ELE= 3890.006
DAT=1966
SPC=

MG = 110.00
CU = 0.10
U =

NO2= V.91
HAR= 530.60
ELE= 3835.00



ID#=8-3560-01
PH = 7.10 SPG=
ALK 58.00 DIS=
CA = 5.3@ SR =
ZN = ©.03 HG =
CL = 3.50 BR =
NO3= PO4=
SE = 0.65 PHE=
ID#=8--3337-0¢(
PH = 7. 10 SPG=
ALK= 46.00 DIS=
CA = 8.80 SR =
IN = 8.15 gG =
CL = 23.09 BR =
NO3= 1.40 P04=
SE = 0.00 PHE=
ID#=8-3537-02"
PH = 7.20 SPG=
ALK= 48.00 DlS=
CA = 8.50 SR =
ZN = 0.05 HG =
CL = 32.10 BR =
NO3-= 1.20 PO4-=
SE = 0.00 PHE=
. ID#=8-3557-03
PH = 7.30 SPG=
ALK= 56.00 DIS=
CA = 7.50 SR =
ZN = 0.06 HG =
CL = 11.009 BR =
NO3= 1.3¢ PO4=
SE = 0.00 PHE=
ID#=8-3557-04
PH = 7.50 SPG=
ALK= 50.00 DIS=
CA = 5.7¢ SR =
ZN = 0.01 HG =
CL = 17.13 BR =
NO3= 1.30 PO4=
SE = 0.09 PEE=

TYP=VWELL

0.61

TYP=WELL

172.00

TYP=WELL
©162.060

TYP=WELL

143.00

6.00

TYP=WELL

122.00

COU=HAVWALI
WED= 361.00
SUS=
BA =
B =
1 =
SI0=  46.50
CD =

7

COU=HAWAT1
WED= 878.60
SUSs=
BA = 0.10
B =
I =
S10= 46. 00
Ch = 0,00

COU=HAWAII
WED= §81.00
SUS=
BA = 0.190
B =
I =
S10= 41.70
CDh = 0.00

COU=HAWAII
WED= 868,00
SUS8= :

BA = ™~ 0.1
B =

I =
S10= 43.690
CD = 0.00

COU=HAWAII
WED= 905,00
SuUs= .
BA = 0.10
B =
i =
S10= 45.060
CD = 9.00
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woarosnonoh

o
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]
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=1
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WAD=
L1
MN
AL
02
S04

wouo oot
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LOC=WAT PAHOEHOFE LAT,LON=

16.20

0.190
0.20

10.90

TEM=
NaA =
FE

s
w
W

22.00

0.03

LOC=KAHALUU-A

4.00

90.01
0.10

11.060
5.01

TEM=
NA
FE
PB
Co2=
C03=
AG =

Hoe

20.00
18.00
e.01
6.00
6.20

0.01

LOC=KAHALUU-B

4.6¢6

0.902
0.10

12.00
0.30

TEM=

20.60
22.60
0. 34
0.00

LOC=KAHALUU-C

4.60

0.01
10.00

10.00
9.01

TEM=
NA =
FE =

21.00
14.00
0.04
0.01

0.01

LOC=KAHALUU-D

4.00

0.01
0.10

9.10
0.01

TEM=
NA
FE
PB
CO2
CO3
AG

[CO L L I E O R 1}

20.69
12.0606
0.01
0.606

0.61

)

FLO=
FET=
AS =
H2E=
HCO=
P =

LAT,LON=

LAT,LON=
FLO=

LAT, LON=
FLO=
K =
FET=
AS =
H2S=
HCO=
P =

LAT, LON=
FLO=
K =
FET=
AS =
H28=
HCO=
P =

556049.09

0.10

5353708.9690

0.28

9.96

555708, 00

0.33

555707. 90

9.36

555707. 069

0.36

193517. 1
EH =

RB =

F =

9.01 8B =
NH4=

CAR=

N =
193516. |
EH =

1.80 RB =
F =

.01 SB =
NH4=

49.09 CAR=
0.15 N =
1935685. 1

: EH =
1.80 RB =
F =

0.61 SB =
NH4=

74.00 CAR=
N =
193508. 1
EH =

1.30 RB =

. F =
0.01 SB =
NH4=

48.00 CAR=
N -
193505 . 1
EH =

1.39 RB =
F =

6.01 SB =
NH4=

52.00 CAR=
N =

DAT=
SPC
MG =
CU =

1974.
180.00 .
6.50
0.0t

0.01
42.09
833.00

1974.

7.10
0.04

0.01
48.00
839.00

1974,
15@. 08
5.20

0.01

0.01
36.09
834.00

1974.
210.00
4.860
0.901

0.91
32.00
855.060



ID#»=8-3702~-01

CL

PH = 7.00  SPG=

ALK= 31.60 DIS=  88.00

CA = 6.00 SR =

ZN = HG =

CL = 4.00 BR =

NO3= 2.80 PO4=

SE = : PHE=
[D#=8-3802-61  TYP=WELL

PH = 7.40  SPG=

ALK= 30.00 DIS=  80.00

cA = 5.60 SR =

ZN = 0.01 EG =
= 3.40 BR =

NO3= 0.50 PO4= -

SE = .60 PHE= - 0.00
[D#=8-3802-062  TYP=WELL

PH = 7.40  SPG=

ALK= 87.00 DIS=  806.00

CA = 4.90 SR =

ZN = 0.02 HGC =

CL = 5.40 BR =

NO3= 0.36 PO4=

SE = 0.00  PHE= 0.00

, ID#=8-3802-03  TYP=WELL

PH = 7.80  SPG=

ALK= 80.00 DIS=  85.00

CA = 6.90 SR =

IN = HC =

CL = 3.50 BR =

NO3= PO4= 0.21

SE = PHE=

1D#=8-3802-64 - TYP=WELL
PH = 7.40 SPG=
ALK= 32.00 bis= 82.00
CA = 5.50 SR =
ZN = HG =
CL = 4.00 BR =
NO3= 1.50 PO4=
SE = PHE=

WED= 203.00

SuSs-=

ba =

B =

I =

SIi0= 40. 900
Ch =
COU=HAWAII
WED= 450,00
SuUs=

Ba = 0.30
B =

1 =

SI0= 37.70
CD = 0.00
COU=HAWAII
WED= 4560.00
SUS=

BA = 0.10
B =

I =

S10= 34.60
CD = 9.01
COU=HAVAII
WED= 379.900
SUs=

BA =

B =

I =

SIo= 36.00
CDh = .
COU=HAVWAII
WED= 371.00
SUS=

BA =

B =

I =

SI0= 36.00

Cch = N

TYP=TUNNEL ~ COU=HAWAII

Op =z
REBC
LI | D TR T S { B 1

o)
=

R k=) o

LwONta:gv—g
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LT LI { B TR LR |

nmop%rz
oNE =~

=R =
[T TR T T TR T

WAD

EET
wWoHowon n RN

=)
("]

S04

9]
-l

W

2

S04=

N

oo

OO
wgwgamg

LOC=0LAA "SHAFT

15.06

TEM=
NA =
FL =

23.00
5.80

LOC=KFAAU 1(9-~3)

9.00

6.03
0.62

6.26
9.01

TEM=
NA =
FE =

24.590
6.00
0.02

0.01 .

8.01

LOC=KEAAU-2

0.00

0.01
9.10

5.60
6.01

TEM=
NA
FE
PB
co2=
CO3=
AG =

Wonon

24.59
5.00
©.08
0.01

LOC=KEAAU MILL-1

13.46
0.09

6.20

TEM=

18.350
6.50
'16.00

0.90

MILL-2
22.00
5.20

LAT, LON=
FLO=
K =
FET=
AS =
H2S8=
HCO=
P =

LAT, LON=
FLO=
K =
FET=
AS =
H28=
HCO=

P =

'LAT,LON=

FLO=
K =

LAT, LON=
FLO=
K =
FET=
AS =
H2S=
HCO=
P =

LAT,LON=
FLO=
K =
FET=
 AS =
H28=
HCO=-
P =

193757.

2.40

38.00

193892.

2.00
9.90
36.00

193803,
' 2.00

90.01
86.00

193804.

193396 .

2.10

38.090

'$B

EH
RB
F
SB
NH4=
CAR=
N =

1550200.00
= 0.10

155¢262, 00
EH
RB
F

SB
NH4=
CAR=
N .=

ou oo

1
RB, = ,
2 0.10

1550202. a0
EH
RB

F 9.10

oo

N = 0.49

556202.00

RB
F
SB

NH4=
CAR=
N =

1
EH =
= 0.10

9.12

550202. 00

DAT=1972.

SPC= a87.
MG = 2.
CU =

U =

NO2=

HAR=- 26

ELE= 220
DAT=1973.

SPC= 78
MG = 1

CU = 1]
U =

NO2= %)
HAR= 40
ELE= 216

DAT=1974.

SPC= 78
MG = 2
CU = 0
15} =

NO2= 0
HAR= | 22
ELE= 213
DAT=1974.

SPC= 83.
MG = 3.
CU =

U =

NO2=

HAR= 30.
ELE= 214,
DAT=1972.

SPC= 88.
MG = 3.
CU =

U =

NO2=

HAR= 27.
ELE= 214.

09
70

.09
). 00

.00
.89
.02

.91

.60
.00

.00

.80
“02
.01

.00

80
10

09
(516}

00
39

00



I[D#=3-3802-05 TYP=WELL COY=HAWAII LOC=KEAAU MILL~3 LAT,LON= 183807. 1350202.00 DAT=1972.

PH = 7.40 SPG= WED= 375.00 WAD= 12.40 TEM= 22.089 FLO= EH = SpPs= 88.00

ALX= 31.60 DIS= 81.00 SUs= L] = NA = - 3.26 K = 2.10 FB = ' MG = 3.30

Ca = 5.50 SR = | BA = MN = FE = TET= F o= 9.186 Cy =

ZN = HG = B = AL = pPB = AS = SB = U =

CL = 4.00 BR = I = oz = ~ Coz2= H28= NH4= NQz=

NO3= 1.50 PO4= Sl1o= 36.00 S04= 5.50 CO3= 9.0 HCO= 38.60 CAR= HAR= 27.09

SE = * PHE= cn = CR = AG = Po= N = 0.00 ELE= 214.¢0
ID#=8-3900-01 TYP=WELL COU=HAWATI LOC=KEAAU ORCH-1 LAT.LORN= 193937, 13550043.00 DAT=1974.

PH = 7.18 SPG= WED= 137.00 wWalh= 8.359 TEM= 18.56 FLO= : EH = +  SPC= 360.90

ALK= 29.00 DIS= 197.06 SUs= Ll = NA = 38.00 K = - 3.80 RB = MG = 7.70

Ca = 7.80 SR = BA = MN = T'E = 16.60 FET= F o= 0.10 CU =

ZN = HC = - B = AL = PB = A8 = SB = . g =

CL = 64.00 BR = L = 02 = co2= 4.40 H28= NH4= NO2=

NO3= 3.69 PO4= 0.21 S10= 39.00 §04= 14.00 C03= 6.00 HCO= 35.09 CAR= HAR= 51.00

SE = PHE= Ch = CR = AG = P = 0.07 N = 1.10 ELE= 92.09
1D#=8-3900-02 TYP=WELL COU=HAWAII - LOC=KEAAU ORCH-2 LAT,LON= 193934. 1550845.00 DAT=1972.

PH = 7.30 SPG= : WED= 147.08 WAD= 8.10 TEM= 19.590 FLO= EH = 3PC= 380.00

ALK= 36.00 DIS= - 228.00 SUS= LI = © NA = 54.00 K = 4.10 RB = MG = 7. 19

CA = 6.80 SR = BA = MN = FE = FET= ' F = 0.190 CU =

ZN = HG = B = AL = PB = AN = 8B = U =

CL = 81.00 BR = 1 = 02 = Co2= H2S= NH4= NOZ=

NO3= 3.60 PO4= SI0= 33.00 S04= 16.00 C03= HCO= 44 .00 CAR= HAR= 45.69

SE = FPHE= Ch = CR = AG = p = N = ELE= 95.09
I1D#=8-4603-01 TYP=WELL COU=HAWAII = . LOC=PANAEWA-1 LAT, LON= 194635. 15350335.060 DAT=1973.

PH = 7.50 SPG= WED=  306.00 WAD= 13.10 TEM= 12.50 FLO= EH = SPC= 9. 00

ALK= 37.00 DIs= 76.90 SUS= LI = T NA = 5.16 'K = 1.89 RB = MG = 2.79

CA = 6.80 SR = Ba = MN = TE = FET= ’ F = ©.00 Cu =

ZN = HG = B = AL = PB = AS = - SB = U =

CL = 2.50 BR = I = 02 = co2= - 2.30 H28= NH4= NO2=

NO3= PO4= §10= 34.00 S04= Q.96 C03= HCO= 45.00 CAR= HAR= 28.09

SE = PHE= €D = CR = AG = P = N = ELE=  206.00
ITi#=8-40803-02 TYP=WELL COU=HAWAII - LOC=PANAEWA-2 LAT,LON= 194040. 13363532.090 DAT=1974.

PH = SPG= WED= 362,00 WAD= .13.10 TEM= 19.56 FLO= LH = SPC= 86.00

ALK %4.00 DIS= 80.90 SuUs= LI = NA = 5.00 K = T 1.89 RB = MG o= 2.39

CA = 7.20 SR = BA = 9.10 MN = 0.03 FE = 90.01 FET= F = 0.22 CU = 0.62

ZN = 0.91 HC = B = AL = 0.16 PB = .©0.02 AS = 0.61 SB = U =

CL = 4,00 BER = I = 02 = C02= H28= NH4= NO2= 0.01

NO3= 0.24 PO&= §10= 36.60 SC4= 5.00 C03= 1€0= CAR= HAR= 30.69

SE = 0.06 PHE= 8. 0% Ch = 0.60 CR = 9.901, AG = 9.01 p = N = ELE= 261.00




ID#=8-4059-01 TYP=WELL COU=HAVWAII LOC=PALAN1 LAT,LON= 194018. 1555903.060 D4LT=1958.

PH = 7.90 SPG= WED= 8353.60 WAD= 1.60 TEM= 19.70 FLO= EH = SPC=
ALK= 88.00 DIS= - SyUs= LI = NA = K = BB = MG = 250.00
cAa = 95.69 SR = BA = MN = 9.10 FE = = ©.10 FET= F = 0.10 CU = 0.1
ZN = 9.03 HG = B = AL = 0.390 PB = ?.063 AS = 9.01 =SB = U =
CL: = 3600.00 BR = I = 02 = co2= - H2&= Ni4= NO2=
NO3= 0.10 ro4= S[0= 43.20 S04= 547.00 Ci3= HCO= CAR= HAR= 1278.00
SE = 6.65 | PHE= 9.01 CDh = CR = - AG = P = N = ELE= 866.0%
[D#=8-42063-02Z TYP=WELL COTJ=HAWAII LOC=WATAKEA TH~2 LAT,LON= 194223, 1530352.02 DAT=1964.
PH = 7.00 SP{= WED= 55.00 WAD= 9.10 TEM= 21.10 FLO= EH = SPC= 0.00
ALK= 41.£9 DIs= 94..69 SUS= LI = NA = 10.90 K = 1.90 RB = MG = 4.40
CA = 8.00 SR = BA = MN = FE = FET= F o= CU =
ZN = HG = B = AL = PB = AS = SB = u =
CL = 11.00 BR = 7 I .= 2 = Co2= Has= NH4= NO2=
NO3= 9.20 PO4-= .S 10= 33.066 S504= 2.5¢ C03= 0.066 HCO= 50.09 CAR= HAR= 38.09
SE = PHE= Ch = CR = AG = P = N = ELE= 41.09
ID#=8-4203-03 TYP=WELL COU=HAWAII LOC=WATAKEA TH-3 LAT,LORN= 194230 1556348.00 DAT=1972.
rH = 7. 10 SPG= WED= 56.60 - WAD= 5.80 TEM= 23.59 FLO= EH = SPC= 95.00
ALK= | 36.00 DIS= - 86.00 SUS= LI = NA = 7.40 K = 1.89 RB = . MG = 3.60
CA = 6.00 SR = . BA = MN = FE = FET= F = 0.15 cuU = )
ZN = : HG = B = AL = PB = AS = SB = U =
CL = 7.56 BR = I = 0oz = coz2= H2S= NHa= NO2=
NO3= 9.80 PO4= ' S10= 36.00 SO4= 2,00 C03= HCO= 44.00 CARs= HaAl= 30.69
SE = PHE= Ch = CR = AG = P = N = ELE= 41.09
15#=8-4203~-04 TYP=WELL COU=HAWAII LOC=WAIAKEA-4 LAT,LOX= . 194222, 1536351.00 DAT=1972,
PH = 7.20 SPG= WED= 201.06 WAD= 7.10 TEM= 26.069 FLO= . EH = SPC= = 924.60
ALK= 38.69 DIS= 197.690 SuUS= LT = NA = . 6.90 K = 1.60 RB = MG = 2.96
CA = 8.40 SR = : B = MN = 0.05 rE = 8.20 FET= F = 0.10 CU = 6.10
IN = 0.61 HC = B = AL = 0.05 PB = @.01 AS = 0.01 SB = u =
CL = 6.50 BR = I = 02 = 2= HiIS= NH4= NO2=
NO3= 9.22 PQ4= : S16= 55.00 S04= 2.60 C03= RCO= 47.00 CAR= HAR= 33.0690
SE = 2.01 ‘PHE= 0.0e Cb = CR = : AG = P = N = ELE=: 47.09
~ .
iD#=8~-4203-06 TYP=WELL _ COU=HAVWAII LOC=KANOELEHUA-2 LAT, LOR= 194223, 1350349.069 DALT=1974.
“PH = 6.20 SPC= WED= 200.00 WAD= 6.350 TEM= 24.¢9 FLO= ER = SPC=  1063.00
ALK= 32.00 DIS=  162.60 Sys= Lt = NA = 12.69 K = 2.19 BB = M = 3.50
CA = 11.00 SR = Ba = MN = 9.99 FE = 20.00 FET= : F = 0.00 CU = 8.19
ZN = 0.01 HG = B = ) AL = 0.65 PB = 0.01 AS = 0.01 SB = U =
CL = 14. 90 BR = I = . 02 = Co2= 32.09 H28= N}4= NO2=
NOG= 0.860 PO4= 0.13 SI10= 37.00 S04= 5.00 C03= BCO= 39.09 CAR= HAR= 42.09
SE = 9.01 FHE= 2.00 Ch = CR = AG = P = 0.96 N = 0.01 ELE= 50.00




ID#=8-4203-07  TYP=WELL COU=HAWAII LOC=KANOELEHUA-3 LAT,LON= 194224, 1550330.00 DAT=1972.
PH = 7.20  SPGs WED= 206.60 . WAD= . TEM= 26.00 FLO= EH = SPC= 94,
ALK=  39.66 DIS= 107.00  SUS- Li = NA = 6.50 K = 1.80 RB = MG = 2.6
CA = 8.40 SR = BA = MN = FE = FET= F = 0.106 CU =
ZN = HG = B = AL = PB = A8 = SB = U =
CL = 6.50 BR = 1 = 02 = €02= H28= NH4= No2=
NO3= ' PO4= S10= 55.00 S04= 2.60 C03= HCO= 47.90 CAR= HAR= _ 33.
SE = PHE= CD = : CR = AG = P = N = ELE= 50
ID*=8-4304-01 TYP=WELL COU=HAWAII . LOC=WATAKFA LAT, LON= 194337. 1550418.00 DAT=1972,
PH = 7.20  SPG= WED=  20.00  WAD= TEM=  20.00  FLO= EH = SPC=12300.
ALK=  80.60 DIS=16%900.96  SUS= Li = NA = 8400.00 K = 110.60 RB = MG = 390.
CA = 132.00 SR = BA = MN = FE = 0.20 FET= F = 0.60 CU = 0.
ZN = 9,16  HC = B = AL = 1449.80 PB = 6.10 48 = 0.01 SB = U =
CL = 4200.860 BR = I = 02 = co2= -H28= . NH4= - ’ Noz2=
NO3= v.60 PO4= S10= 44.00 S04= 832.00 C03= HCO= 97.09 CAR= HAR= 1940.
SE = 8.901 PHE= 9.01 CD = CR = AG = p = N = - ELE= 12
ID#=8-4304-02  TYP=WELL COU=HAWAII LOC=WAIAKEA LAT, LON= 194337, 1550418.00 DAT=1972.
PH = 7.29 SPG= WED= 27.00 WAD= TEM= 19.50 FLO= ERH = 8§pC=353900.
ALK=  86.00  DIS=22700.00  SUS= ‘ L1 = NA = 7200.090 X = 240.00 BB = MG = 800.
CA = 840.00 SR = BA = MN = © FE = FET= T F = 1.16  CU =
ZN = HG = B = AL = PB = - AS = . SB = U =
CL =12500.00 BK = I = 02 = . €oz2= H28= NH4= NO2=
NO3= - PO4= SI0=  33.00 SO04= 1639.00  CO03= HCO= 105.00  CAR= HAR= 3910.
SE = © PHE= Cp = CR = AG = p = N = ELE=" 10.
ID#=8~4304-03 ~ TYP=WELL COU=HAVWAII LOC=WATAKEA LAT, LON= 194337. 1550418.6¢ DAT=1972.
PH = 7.10  SPG= ' WED= ~26.00  WAD= TEM=  20.60  FLO= EH = SPC=19000.
ALK= 72,00 DIS=11400.09  SUS= , LI = NA = 3540.90 K = 119.60 RB = MG = 460.
CA = 132.00 SR = BA = MN = FE = = FET= F o= 6.66 CU =
ZN = - HG = B = AL = PB = A8 = SB = ’ U =
CL = 6250.00 .BR = I = 02 = - €o2= H2S8= NH4= NO2=
NO3= 2.19  PO4s SI0=  46.09. S04= 868.00 C03= HCO=  88.08  CAR= HAR= 2180.
SE = PHE= cp = CR = AG = P = N = ELE= 10.
[D#=8-43066~01  TYP=WELL COU=HAVWAII LOC=P I IHONUA "~ LAT,LON= 194318. 1556618.60 DAT=1973.
PH = 8.60  SPG= WED= 425.00  WAD=  42.00  TEM= 17.80  FLO= EH = SPC=  93.
ALK:=  38.00 DIS=  §8.00  3US= " LT = NA = 7.80 K = 2.20° RB = MG = 3.
CA = 5.00 SR = BA = MN = FE = FET= ., F = 0.2¢ CU =
ZN = HG = B = AL = PB = AS = SB = U =
CL = 2.00 BR = I = . 02 = coz2= H28= © NH4= RO2=
NO3= 9.30  PC4= . S10=  37.60  S504= 5.90  C03= HCO=  46.0€  CAR-= ’ HAR= 26,
SE = PHE= CD = CR = AG = P = N = . ELE=" 278.




1

1D#=8-4368-01 TYP=WELL COU=HAVWATI LOC=KALAOA 12-11 LAT,LOH= 194327.

1566023.060 DAT=1968.
PH = 7.490 EPG= WED= 762.00 WAD= 3.20 TEM= 29. 890 FLO= EH = SPC= 2760.00
ALK= 98.00 DIS= 1560.66 SUS= L1 = . . NA = K = RB = MG = 46.60
CA = 23.00 SR = BA = MN = FE = 8.02 FET= Fo= CU =
ZN = HG = B = AL = PB = AS = : 5B = U =
CL = 740.909 BR = I = 02 = €co2= 28= NH4= ' NO2= .
HOG= . P0O4= S10= 39.069 S504= C03= HCO= CAR= HAR= 243.00
SE = . PHE= Ch = CR = AG = P = N = ELE= 680.00
ID#=8-4706-0 1. TYP=WELL COU=HAWAII . LOC=PAPAIKOU LAT, LON= 194715. 1550613.6@ DAT=1974.
PH = 7.30 SPG= WED= 425.00 WAD= 21.00 TEM= : FLO= EH = SPC= 119.060
ALK= 62.00 DIs= 76.00 SuUs= LI = NA = 6.00° K = 1.30 RB = MG = 3.66
CA = 7.20 SR = BA = Q.10 MN = 0.01 FE = 0.01 FET= F = 0.26. 'CU = .01
ZN = 0.12 HG = B = AL = 9.1@ PB = 0.01 AS = 9.01 SB = U =
CL = 14.99 BR = 1 = 02 = Co2-= : H28= NH4= : NOo2= 0.01
NO3= 9.22 PO4= 810= 29.89 S04-= 5.00 C03= HCO= 66.00 CAR= HAR= 42.00
SE = 0.00 PHE= 9.00 CD = 0.00 CR = 6.01 AG = 90.61 P = N = - ELE= 369.00
ID#=8-4858-01 TYP=WELL COU=HAWAII LOC=KONA VIL-1 LAT, LON= 194820. 1555824.00 DAT=1972.
PH = 7.76 SPG= . WED= 528.00 WAD= 9.89 TEM= 20.90 FLO= ER = SPC= 1920.00
ALK= 348.00 DiS= -11206.60 SUs= LI = NA = 37¢.00 K = 6.30 RE = . MG = 69.00
CA = 28.99 SR = BA = 2.10 MN = 6.03 FE = 6.06 FET= Fos= 2.20 CuU = 6.02
ZN = ¢.03 HG = B = AL =- 9.06 PB = 0.01 AS = 2.03 SB = U =
CL = 370.09 BR = I = 02 = Co2= H28= NH4= NO2=
NO3= 6.20 PO4= §io= 76.00 S04= 75.00 Co3= . HCO= 424.00. CAR= HAR= 354.00
SE = 0.01 PHE= 0.00 CD = 0.00 CR = 0.01 AG = 0.01 P = - N = ELE= 501.00
ID#=8~4858-02 TYP=WELL COU=HAVWAII LOC=KONA VYVIL-2 LAT, LON= 194818. i355824.60 DAT=1973.
PH = 7.10 SPG= VED= 523.00 WAD= 1.806 TEM= 22.20 FLO= EH = SPC= 1960.06
ALK= 270.00 DIS= 1169.60 SULE Ll = NA = 313.00 K = 16.006 RB = MG = 77.00
CA = 29,09 SR = BA = 9.30 MW = 0.03 FE = 9.28 FET= F = 2.40 Cu = 9.02
ZN = 0.04 HG = B = AL = 9.62 PB = 9.01 AS = 0.00 SB = u =
CL = 386.00 BR = I = 02 = Co2= H28= NH4= NO2= 0.G1
NO3= 1.1@ PO4= . 810= 84.40 S04= 80.09 CO3= HCO= 73.00 CAR= HAR= 3590.900
SE = 3.00 PHE= 8.00 CD = 8.00 CR = 0.01 AG = 0.91 P = N = ELE= 3563.090
ID#=8-4858-03  TYP=WELL COU=HAWATI LOC=KONA VIL-3 LAT, LON= 194826. 1555825.090 DAT=1974.
PH = SPG= WED= 534.00 WAD= 2.80 TEM= 20.5¢ FLO= EH = SPC= 25006.00
ALK= 160.060 DIS= 1136.00 Sys= LI = NA = 362.006 K ="' 11.10 RB = A MG = 92.70
CA = 25.99 SR = BA = 8.16° MN = 0.01 FE = 9.12 FET= F = 1.00 CyU = 0.02
ZN = Q.22 HG = B = AL = 9.10 PB = 9.05 A8 = 0.0] SB = U, =
CL = 520.60 BR = i = 02 = co2= ' H2S8= Nil4= NO2= .91
NO3= 2.00 PO4= SI0= 47.90 S04= 77.09 C03=, RCO-= CAR= HAR= 344.00
SE = 0.080 PHE= 9.00 Ch = 0.60 CR = 0.01 AG = 0.61 | S N = ELE= 500.00




ID#=8-4953-01 TYP=WELL  COU=HAWAII LOC=KIHQLO LAT.LOR= 194945. 1555344.€0 DAT=1972.

PH = 7.96  SpPG= WED= 971.09  ¥WAD= 2.66  TEN= 21.60  FLO= EH = SPC= 12560.06

ALK= 75.060 DIS= 769.90  SUS= LI = NA = 218.00 K = 12.00 RB = MG = 26.00

CA = 16.00 SR = BA = MN = FE = ‘ FET= F = 0.99 CU = .

N = HG = B = AL = PB = AS = 8B = U =

CL = 3390.00 BR = I = 02 = S co2= H28= - NH4= NO2=

NO3= 0.90 PO4= Sl10= 36.00 S04- 71.00  CO3= HCO= 91.00 CAR= HAR= 147.00

SE = PHE= <D = CR = AG = P = 0.8 N = ELE= 932.090
[D#*=8-5005-01 TYP=WELL CoU=RAWAIl - ) LOC=PEPEEKEO SUG LAT,LON= 195034. 1556545.00 DAT=1972.

PH = 7.20  SPG= WED= 333.00  ¥AD= 11.46  TEM= 23.690  FLO= EH = SPC= 174.00

ALK= 61.00 DIS= 141.00 SUS= LI = NA = " 7.80 K = 0.60 RB = MG = 19.66

ca = 12.69- SR = BA = 90.106 MN = 9.05 FE = 9.23 FET= F = 6.16 CU = 0.02

YA 6.67 HG = B = AL = ©.062. PBD = 0.01 AS = 9.00 SB = U =

CL = 12.00 BR = 1 = 02 = ‘ Cc02= H2S= NH4= : - NO2= 0.01

NO3= ©.50 PO4= S10= 45.00  S04= 17.68  €03= HCO= 74.00  CAR= HAR= 72.00

SE = .01 PHE= 6.00 CD = .60 CR = 9.05 AG = 6.01 P = : N = ELE= 504.00
1D#=8-5605~062  TYP=WELL COU=HAWAII LOC=PEPEEKEO MXI LAT,LON= 195042, 1558538.00 DAT=1974.

PH = 5.70  SPG= WED= 399.00  WAD= 11.90  TEM= 22.06  FLO= EH = SPL= 200.00

ALK= 60.00 DiS= © 188.60 SUS= LI = NA = . 8.40 K = 0.69 nB = ' MG = 8.50

CA = 11.60 SR = BA = MN = 0.00 FE = 16.66  FET= F = 0.06 CU =

ZN = HG = B = Al = PB = AR = SB = i i3 =

CL = 20.00 BR = I = 02 = €02= 233.00 H28= o NH4= NO2=

RO3= 1.20  PO43s= 0.18 SI0= 29.00  S04= 13.69  CO03= HCO= 73.00  CAR= HAR= 6€2.00

SE = PHE= Ch = CR = AG = P = 0.06 N = 9.63 ELE= 247.060
1D#=8~5543-01 TYP=WELL COU=HAWAII LOC=PARXER~1 LAT, LON= 195546. 1354362.60 DAT=1977.

PH = 7.50  SPG= WED= 849.60  WAD= 6.190  TEM= 28.5¢  FLO= EH = SPC= 2850.00

ALK= 110.69 DIS= 1180.90  SUS= LI = NA = 320.00 K = 22.00 RB = MG = 47 .00

CA = 29.00 SR = _BA = MN = 10.090 FE = 20,90  FET= F = 9.50 CU =

ZN = A HG = B = AL = PB = AS = . SB = U =

CL = 549,60 BR = I = 02 = cQ2= 7.16  H2Ss= NH4= wo2=

NO3= 3.10 P0D4= 810= 56.060  S04= 99.00 -CO3= HCO= 146.69  CAR=- HAR= 270.69

8E = PHE= ¢p = CR = AC = P = N = ELE= 814.00
ID#=8-5745-01 TYP= WiELL COU=HAWAII LOC=PARKER-5 LAT, LON= 195725. 1554553.600 DAT=1974.

PH = 6.70 SPG= WED= 1236.00  WAD= 16.89  TEM= 256,70 FLO= EH = © SPC=  280.00

ALK= 38.60 DIS= 210.08 BUS= L1 = _ Na = 27.06 K = 3.10 BRB = MG = 8.60

A = 5.40 SR = BA = 0.16 IMN = 9.01 FE = 0.27 FET= F = 0.36 CyU = 0.03

ZN = 0.12 HG = B = AL = 0.16 PB = 8.61 A8, = 0.01 SB = U =

CL = 23.00 BR = I = 02 = co2= 5.20  H2S= NO4= NO2= 0.01

NO3= 0.94  PO4= Sio= 46.80 . S04= 14.00  CO03= HCO= 102.09  CAR= HAR= 76.00

8E = H.60  PHE= 0.6 CD = 9.66 CR = 0.01 AG = 0.01 P = N = 3.80 ELE= 1213.0@




ID#=8-5745~-02 TYP=VWELL COU=HAWAII LOC=PARKER~-4 LAT,LOR= 195722. 1554551.09 DAT=1977.

PH = 7.49 SPG= WED= 1231.09 WAD= 16.66 TEM= 26.79 FLO= EH = SpPC= 278.00
ALK= 82.060 DIS= 207.00 5Us= LI = ’ NA = 34.00 K = 4.80 RB = MG = $.90
CA = 9.09 SR = BA = MN = 0.00 FE = 20.00 FET= F = 9.30 CU =
ZN = BG = B = AL = PB = AS = 8B = g =
CL = 27.00 BR = I = 02 = co2= 6.40 H2S8= NH4= No2=
NO3= PO4= sI0= 57.00 S04= 16.09 C03= HCO= 190.900 CAR= HAR= 63.09
- SE = PHE= Ch = CR = AG = P = N = ELE= 1203.00
iD#=8-5814-61 TYP=WELL COU=HAWAII LOC=LAUPAHOEHOE LAT,LON= 195857. 1351423.66 DAT=1974.
PH = 7.00 SPG= WED= 700.00 WAD= 5.90 TEM= 19.99 FLO= EH = SPC= 470.00
ALK= 45.09 DIS= 262.00 SUS= LI = NA = 46.006 K = 4.10 HB = MG = 13.00
CA = 15.00 SR = BA = MN = 9.00 FE = 60.00 FET= F = 9.10 CU = 0.02"
ZN = 0.13 HG = B = AL = G.02 PB = 0.02 AS = SB = U =
CL = 10606.00 BR = I = 0z = Co2= 8.80 H28= © NH4= NO2= 3.061
NO3= 6.15 PO4= 0.21 SI10= 40. 60 504= 14.069 CO03= HCO= 55.00 CAR= HAR= 91.90
SE = 0.00 PHE= Ch. = CR = AG = P = 9.07 N = - 8.44 ELE= 639.00
1D#=86-5946-01 TYP=WELL COU=HAWAII LOC=LALAMILO LAT, LOR= 195930. 1554630.00 DAT=1977.
PH = SPG= WED= 1277.96 WAD= 24.99 TEM= 26.390 FLO= EH = SPC= 449,00
ALK= 73.60 DIS= 291.00 SUS= Lt = NA = 61.60 K = 5.90 RB = MG = 15.00
CA = 11.60 SR = BA = MN = 26.80 FE = 40.00 FET= F = 9.30 CU =
ZN = 0G = B = Al = PB = AS = 8B = U =
CL = 78.00 BR = I = 02 = co2= H2S= NH4= NO2=
NO3= Po4= S10= 55.00 804= 21.00 C03= HCO= 89.09 CAR= HAR= 89,00
SE = PHE= CDh = CR = AG = P = N = ELE=" 1'172.00
ID#=8-5938-01 TYP=WELL COU=HAWAII LOC=HAPUNA BCH P LAT,LON= 195947. 1554858.60 DAT=19790.
PH = 7.39 SPG= WED= 278.00 WAD= TEM= 25.590 FLO= EH = EPC= 1600.00
ALK= 78.60 DIs= 922.00 SUs= LT = - NA = 250.00 K = 15.690 RB = MG = 37.00
€A = 20.06 SR = BA = MN = FE = FET= F = 0.30 CU =
ZN = AG = B = AL = PB = AS = SB = U =
CL = 430.09 BR = ’ I = 02 = Coz= H28= NH4= NO2=
NO3= 3.30 PD4= S10= 49.00 S504= 68.90 C03= : HCO= 935.60 CAR= FAR= 202.60
SE = FHE= Cp = CR = AG = P = N = ELE= 244.00
ID#=8-60648-61 TYP=WELL COU=HAWAII LOC=KAWAIHAE-2 LAT, LOR= 200029, 1554848.060 DAT=1961.
PH = T.79 5PG= WED= 430.00 . WAD= 3.30 TEM= 26.10 FLO= EH = SPC=
ALK= 785.60 DIs= SUs= LI = NA = K = RB = MG = 27.890
CA = 53.690 SR = ' Ba = MN = Q.10 FE = - FET= F = CU =
ZN = HG = B = AL = PB = - AS = SB = U =
CL = 3504.60 BR = I = 02 = C0o2=- HZS= NHd4= NO2=
NO3= PO4= S10= 30.00 §04= 90.80 C03= HCO= CAR= HAR= 259.90
SE = PHE= Cph = CR = AG = P = N = ELE= 392.00




[D#=8-6648-62 T'YP=WELL

PH = 7.60 SPG=
- ALK= 77.09 DIS= 838.69
CA = 21.00 SR =
ZN = HG =
CL = 396.00 BR =
NO3= 3.20 PO4=
SE = PHE=
[D#=8~6049-01 TYP=WELL
PH = 8.19 SPG=
ALK= 78.00 D18S= 838.060
CA = 21.60 SR =
ZN = HG =
CL = 8%0.69 . BR =
NO3= 1.90 PO4=
SE = PHE=

1D#=8-6649-02 TYP=VWELL

PH = 7.80 SPG=
ALK= 87.690 D1S= '3360.0¢9
CA = 58.00 SR =
N = 0.1¢ HG =
CL = 1746.00 BR =
RO3= 3.80 PO4=
"SE = 6.0r PHE= 8.00

ID#=8-6649-03 TYP=WELL
PH = 7.30 SPG=
ALK= 85.600 DIS= 7990.99

CA = 126,90 SR =
¥ = HG =
CL ='4700.00 BR =
NO3= 3.20 P0O4= ©.37
SE = PHE=

ID#=8-6117-01 TYP=TUNNEL

PH = 7.60 SPG=
ALK= 51.60 DIS= 388.¢90
CA = i1.09 SR =
ZN = 9.02 HG =
CL = 135.00 BR =
NO3= 1.09 POa=
SE = 9.01 PHE= 0.060
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‘ID#=8-6147-01

rg = 8.05
ALK= 8(.60
CA = 43.86
ZN = 0.10
CL = 856.00
NO3= 2.382
SE = 9.01

SPG=

1D*=8-6148-01

PH = 7.80
ALK= 66.00
CA = 24.90
ZN = 2.20
CL = 360.00
NO3= 3.80
SE = 0.00

ID#=8-6148-02
PH = 7.40 SPG=
ALK= 69,30 D18=
CA = 172.60 SR =
ZN = 9.01 HG =
CL = 466.060 BR =
NO3= 0.18 PO4=
8E = 0.01 PHE=
- ID¥=8-6321-61
PH = 7.60 SPC=
ALK= 43.060 D1S=
CA = 16,00 SR =
ZN = . HG =
CL = 195.00 BR =
NO3= PO4=
SE = PHE=

IDx=8-6321-02
PH = 7.60 SPG=
ALK= 43.00 Dl1s=
CA = 29.00 SR =
ZN = ©.02 HG =
CL = 320.00 BR =
RO3= 0.52 PO4=
SE = 0.01 PHE=

TYP=WELL

669 .00

TYP=WELL
741.090

TYP=WELL

0.60
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429 .09
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TEM=

35.690
460.00
1.41
0.01

LOC=KAWATHAE~1

3.30

0.065
9.10

42.00
0.061

TEM=
NA
FE
PB
co2-=
C03=
AG =

Houou

28.00
130. 00
5.60
0.16

0.01

LOC=KAWATHAE~4

7.69

0.01
9.02

0.09

LOC=PAAUILO MILL LAT,LON=

1.70

29.00

&

-30

.03
.11

OD

28.00

TEM=

NA =
FE =
PB =
co2=

C03= -

AG =

TEN:

26.49
168. 00
0.03
0.01

18. 00
162,00

LOC=PAAUILO SHFT LAT,LON=

20.00
80.60
0.95
6.901

@.01

LAT, LON= 200132. 1554711.60
FLO=. EH =
K = 34.20 RB =
FET= F o= Q.20
AS = 6.01 SB =
H2S= NH4-=
HCO= 101.00 CAR= 14.00
P = : N = ’
LAT,LON= 200122, 1554809. 08¢
FLO= EH =
K = 13.00 RB =
FET= F = 9.30
AS = 9.03 €8 =
H28= NH4=
HCO= 82.00 CAR=
P = N =
LAT, LOR= 200121. 1554808.600
FLO= EH =
K = 0.70 RB =
FET= F = 6.07
AS = 0.60 SB =
H28= NH4=
HCO= CAR=
P = N =
200314. 1552143.06
FLO= . EH =
K = 5.60 RB =
FET= F o= 0.18
AS = SB =
H28= NH4=
HCO= 53.00 CAR=
P = N =
200398, 1552157.69
FLO= EH =
K = 3.50° RB =
FET= . F = 9.20
AS = 0.01 §B = :
H28= NH4=
HCO= 33.00 CAR=
P = N =

=1964.

1076. 606
64.290
3.10

0.060
331.60
982.00

1973.

1256.00
32. 6i
0.903

0.91
192.00
579.00

=1970.

14900.090
29.88
0.02

6.01
172.09
582.09

1972,
8606.90
19.00

118.00
215.060

1972,
806.00
14.00
0.902

9.01
118.00
273.600



ID»=8-7347-02
PH = 8.09 SPG=
ALK= 49,00 DIS=
CA = 4.90 SR =
ZN = 6.03 8G =
CL = 28.00 BR =
NO3= 1.26 PO4=
SE = a.035 PHE=
ID#=8-7446-01
PH = 6.90 SPG=
ALK= 890.09 DIS=
CA = 65.00 SR =
ZN = HG =
CL = 920.60 BR =
NO3= 3.70 PO4-=
8E = PHE=
ID#=8~7448~04
PH = 7.30 SPG=
ALK= DIs=
€A = 9.40 SR = -
ZN = BC =
CL = 42.69 ° BR =
NO3= 6.20 PO4=
SE = PHE=
iD#=8-7443-05
PH = SPG=
ALK= 96 .80 Dis=
Ca = 16.006 SR =
ZN = 6.01 HG =
CL = 129.09 BR =
RNO3= 0.58 PO4=
SE = 9.01 PRE=
ID#=8-7650~01
PH = 6.90 SPG=
ALK= 75.00 DIS=
CA = 4.59 SR =
N = HG =
CL = 71.00 BR =
NO3= PO4=
SE = PHE=

TYP= WELL

125.69

TYP=TUNNEL

1740.99

TYP=WELL

TYP=WELL

COU=HAVWVAIl
WED= 505.900
Sus=
BA =
B =
I =
S10= 28.40
CD =

COU=HAWAII
WED= 135.00
SUS=
BA =
B =
I =
S16= 43.00
Ch =

COU-HAWAII

WED= 412.09
SUS=
BA =
B =
i =
Si0= 38.00
CDh =

COU=HAWAII

WED= 522.00
SUS=

BA = 9.590
B =

I =

SI0= 31.29
Cp = 9.00
COU=HAVWAII
WED= 61.00
Sus=

BA =

B =

I =

S10= 28.090
Ch = ‘

OO P
mom?2~§

t‘;}
)

L1 I T IS I | |

=1

588
B

?EEE

no
[} X}
&

LU T (T {1}

o
ko

[

-

Hou o nnuu

Z3REEEE

]

s

LI L S T U T

WAD=
LI
MN
AL
02
804
CR

LOC=HALAULA 2-1

8.20

0.10
9.36

12.5¢0

TEM=
NA
FE
PB
co2=
C03=
AG =

21.900
15.00
¢.10
¢.63

LAT, LON=
Fl1.0=
K =
FET=
AS =

28=
HCO=
P =

LOC=KOHALA SHAFT LAT,LON=

. 7.90
19.069

110.060

8.90

22.30
460.00
1006 .00

20.00

HMIiLL-1
21.56
27.00

FLO=
K =
FET=
AS =,
H2S8=
HCO=
P =

LAT,LORN=
FLO=
K =
FET=
AS =
H28=
HCO=
P =

LOC=UNION MILL-2 'LAT,LOXN=

7.19

®.,03
Q.14

13.09
0.05

TEM=
NA =
FE =

22.00
43.00
9.99
0.01

6.01

LOC=HOEA SHAFT

2.00
9.00

26.00

TEM=
NA

2]
=
([T

21.09
92.00
40.00

.00

FLO=
K =
FET=
AS =
H28=
HCO=
P =

LAT,LOR=
FLO=
K =
FET=
As =
H2S=
HCO=

201352.. 1554705.00
EE =
RB =
F = 0.106-
9.01 SB =
NH4=
43.00 CAR=
N =
201428. 1554649. 00
EH =
19.690 B =
F = 0.10
SB =
NH4=
98.00 CAR=
.06 N = 1.90
201427, 1534822. 90
EH = '
2.70 RB =
F o= 9.20
SB =
NH4=
62.00 CAR=
N =
2014390. 1554841.060
EH =
4.90 BB =
¥ =
©.060 SB =
NH4=
118.00 CAR=
N =
201663. 15559022.09.
EH =
4.40 RB =
F = 9.30
8B =
NH4=
91.69 CAR=
0.29 N = .88

DAT=

1956.

176.060 -

8.90
.10

49.56
342.00

1974,

= 2280.30

73.00

460.00
123.00

=1973.

259.00
7.00

311.060

=1971.

510.60
1.3¢
0.02

9.01
88.00
426,60

1974.
415.00
6.20

'37.00
52.60



D#=8-7652~01 TYP=TUNNEL COU=HAWAII . LOC=WAIKANE SHFT LAT.LON= 2616063. 1553217.00 DAT=1974.

I
PH = 6.90 SPG= WED= 42.00 WAD= @.50 TEM= 22.09 FLO= EH = SPC= '1850.00
“ALK= 118.00 DIS= 9262.00 8US= LT = : NA = 2990.00 K = 13.60 RB = MG = 27 .00
CA = 15.00 SR = BA = MN = 10.00 ~ FE = 40.00 FET= . F = 6.40 Cu =
ZN = : HG = ' B = AL = PB = AS = SB = . o =
CL = 486.090 BR = I = 02 = co2= 29.00 H28= NH4= ‘ NG2=
NO3= PO4= 1.10 S10= 54.00 504-= 63.00 C03= HCO= 144.00 CAR= ’ HAR= 150.00
SE = PHE= CDh = CR = AG = P = 6.36 N = 1.60 ELE= 33.00




DATA REQUIRED FOR AREAS ON WESTERN MAP

TABLE 5

Area Name | _ _ _ _ ] Wells Considered | Water |Dissolved solids| Heat Mean References Other Explanatory
t # of tdepth range|# of tdepth range| Source| Range | Mean|Source Air Remarks
wellsi ----------- wellsg, =~~=-ece-a- (PPM) ‘(PPM) T%m . (Mean Ann. (Quality)
temp. range temp. range (°c Rainfall)
i | i
' 0 - 150m 150-300m 1 110- | ~ o |BIG Report " ‘
1 Puna 6 '15 = 28°C .5 ' 57.5-23. 5% Meteorit 110-548 | 213 |volcanig¢ 22.2 in progress 125 fregh
} i
0 - 100w >100m - : . .
2 Ka'u 9 ijifjgf:—Igoc 3 :l7t§—:fi§3{:Meteoric 94-2300 ! 626 Nolcanic| 23.8 ‘ 60" fresh
- ! | :
_ 0 - 200m >200m i o " w 2 moderate
3 Kavathae | 7 lgz5—5g o 5 | 525755 (Meteorig 207-7990 !1561 poleanic| 25 20 calin, rest
l i i res
South Hild g - 70m | 270 m L, L ]o*1 %
4 Keaau 1 3§55 -36.0 8 ' 17.8-25.5 Jreorid 25 208 {105 Lolcanic 22.7° " 150" 2och
| ,
o - 15 | 15 - 250m ‘ \ "
Yy T om 20 T SOVl : _ / ° ' sh
5 Lahaina 3 | 24.5-28.0 5 | 20- 25‘0‘ Meteor1c 123-2040 } 849 Nolcanic| 24.4 5 fres
_ | ! I
] Glowalu- 0 - 50m j 50 - 100m . } . ° " . fresh-slightly
6 Ukumehame 2 555°33.0 1 i —Egzv——~—-}%teor1c 921 —1900i 1259 jvolcanic] 25 5 saline
| - I |
7 Lualualei] 3 22 128? 0 | T Mateoriq 246-810 | 582 kolcanief 23.8° " zQ" fresh
; - e
| 00m ! . . | ‘
. 0- 1 - 222m . - 3 i.6° " " fresh
8 Waimanalo 2 | 55256 1 1] 30° Meteorid 138 | 138 Wolcanic| 21.6 40
g I |
. { 0 - 100m ‘ 100-280m 9 : . _ é ° " 1" fresh
9 Wailua 8 | 73.5-27.5 3 1 53.0-76.5 Meteoriq 174-530 i 315 polcanici 21.6 70
{
| l P |
10 |Nohilf Pt 3 9 - 30m — Meteoriq 492-742 | 617 molcanic| 23.3° " 20" fresh
| 22.5 < 24.0 , i
i ] ; l —

*]1 Excluding the 3 Waiakea wells:
*2 Excluding the 3 Waiakea wells:
*3 Only ome well, 222m, had dissolved solids data available.

.10,900; 11,400; and 22700 ppm.
4,200; 6,250; and 12,500 ppm cl.
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University of Hawaii at Manoa

Hawaii Institute of Geophysics
2525 Correa Road e Honolulu, Hawaii 96822 ; i
Cable Address: UNIHAW )
Office of the Director /’ﬁk/

March 31, 1978

Dr. John Griffith
Department of Energy
Idaho Operations Office
550 Second S.E.

Idaho Falls, Idaho 83401

Dear John,

Enclosed are three copies of our first bi-monthly report,
due April 1, under the Western State Cooperative Direct Heat
Geothermal Program. We believe we have made significant
progress in our first two months and are confident that we will
be able to complete our initial compilation as scheduled.
Should you need more copies, please let us know,

We are still operating on a somewhat informal basis and
hope that our formal contract arrives soon. We would also
appreciate any suggestions that would make the data more useful
to you.

Charles E, Helsiley
Director

CEH:ctk
Enclosures

cc: Dr. C. Nichols
Dr. M. Wright

AN EQUAL OPPORTUNITY EMPLOYER
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UNIVERSITY OF HAWAII EFFORTS
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WESTERN STATE'S COOPERATIVE DIRECT HEAT GEOTHERMAL PROGRAM
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The data which has been compiled to the present has been chiefly
concerned with the ground waters of the Island of Hawaii. The enclosed
table presents the majority of the information acquired to date. The
sources for the data presented iﬁ the table are as follows: State of
Hawaii Board of Health, water quality; Hawaii County Board of Water
Supply, well site locations; State of Hawaii Division of Water and Land
Development, well locations, depths, temperatures; U.S. Geological Survey,
Honolulu Office, well numbers and locations; U.S.G.S. water supply
papers, circulars, and reports, water quality data, well names and locations.
The most recent information available for each well is included in the
present report although some of the water quality and temperature data
is rather old extending back to analyses made prior to 1960.

The criterion for inclusion of well data in this report has been
expanded somewhat over that originally proposed.. All wells with
temperatures above 25°C have been included in our data base; in addition,
all easily accessible water chemistry data has been scanned for anomalously
high silica concentrations. Silica was chosen as a geothermal indicator
for several reasons: Ehe very high permeability of Hawaiian basalts as
well as the very high rainfall on many parts of the island may effectively
mask thermal anomalies in the shallow ground water. Sodium, potassium,
and calcium ion concentrations are unsuitable due to sea water c¢ontamination
of many near shore wells. Finally, silicz concentrations in every known
warm water well in Hawaii are well above normal ground water levels.

The present lower limit of well water silica concentration necessary to
be included in this report is 30 ppm. This lower limit will undoubtedly be
revised upward for the other islands which generally have a higher average

silica concentration in their ground waters.



.,

We are presently in the process of searching older records and reports
for further information on ‘other older wells. Many of these wells were

abandoned prior to the more recent compilations.



s Aas

~—'qI:TTJ-M'—I;FZI—i NAME~LOCATION TEMP,.| WELL | DATE :_Na | Ca | Mg 8102 1 CL} F SO4 ' 112_CO "~ [Carxb Source
- TH,0 : £

~ 0335-01 | A% PHaerict 19.5 | 996 | ' |12 6.0| 4.6[45 8.00.3 | 14 |46 |3 4
0533-01 | Honaupo 19.0 —éﬁ- '72 | 680 33 |86 |43  f1240] .2 | 169 | 46 | 37 4
053302 | Honaupo 1 18 Sy '72 | 320 20 {44 |43 580 | .1 | 86 42 34 4
0533~03 | Honaupo 19.0 %%%8 '72 | 272 18 |38 |43 500 { .2 | 75 41 34 4
© 0632-01 | Honaupo 19.0 | 339 | 172 | 245 17 |33 |41 [4s0| .2 |66 | 44 |36 4
0830~01 | Punaluu 19.0 | 120 '72 | 118 9.6 {16 | 32 205 .2 | 37 34 28 4
0831-01 | Ninole A 19.0 %%g- 72 |80 9.2 |12 |41 136 .2 | 24 | 43 |35 4
0831-02 Winole B 17.8 %%%- '74 | 89]  |13.2{18.0{39.9 [65.9] .15] 28 42.0 1 0 2
112801 | Pahala Shaft 19.0 | 221 s K 13.503.8] 36.8 |2.0| .2 22.4| 30 2
'}128~01 Pahala Shaft 19.0 éél_ 72 | 7.2 6.6 {3.6] 42. 3.5 .2}.10 | 43 35 4
/1128-01 Pahala shafZ”' §$Z~ 173 | 7.0 8.0 [3.2] 46.4 ) 2.4] .25/ 9.9 | 33 | 0 : 2
1128-02| Pahala (Palima) 19.0 ﬁ%%%* 172 ?12 5 |3 46 8 | .3 27,3 :42 4
1129~01 | Pahala 17.2° ’%%%— 74 | 5.7 7.5 3;3 42 3.2 1 ;6.6 40 4

2102~01 | Pulama 25.8 ;%%% “163 | 170 15.931.2 72.4 3&5f 1] 65,1 44 0 ; 2 -
2102-01| Pulama f%gg;ﬁ vz ao) e |72 s | ales |ose |  y
2317-01| Kilauea Geothermal| 37.0 %%%% :: | : : ‘ : 1 | i 1
2487-01| Keauohana Puna 23 | 8L ey s 6.613.30 41 {70 | 2] 22 | 42 | 3 4
2487-02| Keauohana 2 23.5 ~§%§- @f74 57 11.8 $:9 45.3 {129 .33 25 | 37 o 4
2686-01| Geothermal 1 (Punma) 54.5 | . , N | | 3
2686-02| Geothermal 2 (Puna) 968 —5—“_3—6— 3
2753-01| Keei Well A 9.4 | J9 | e | e 7.8 1131 411 losad Log 25 | e | 0 2

——




s

< pEPTH | | ; | : Alk
NUMBER NAME-LOCATION : TEMP. WELL DATE Na K| Ca Mg 5102 Cl T 504 H2C03 Carb Source
: » | TH,0 : Rl 4 ~ :
) TTE , : : _
2753-02 | Keei Well B 18.9 | 37 74 |69 10 [13.9] 45.0 |14134 .28 26 46 o | 2
, ~ 774 |, -
2753-02 Keei Well B 19.5 752 77 : . . : | 1
319 K B -
- Ki . —_— '
2782-01 | Malama Ki 23-9 1 973 '8 3090 .182] 324 59.0 |s8s5d1.5| 681 | 215 2
RN B 319 :
2782-01 | Malama Ki - 53.9 | 273 | '74 o - 3
(Allison) 140 . 7
2881-01 | pohoiki, Puna 39.0 127 ' : o1
] ~(Allison) 140 : o 1 A
2881—01; Pohoiki, Puna 38.9 127 ‘74| ' . . 3
l 755 :
2986-01 Pahoa Z2A . 22.2 693 '67 22 't 2.6 4.1 55.0 8 .4 1 44 0 -2
: 755 . ' . ’
2986-01 Pahoa 2A 23.5 693 '73 17 » 4.8( .86] 39.6 12 | .46 13 38 0 2
' ' : - 46 o 39
3080-01 Kapoho Crater - 25.3 *53' '72 57. -1 72 31 | 44.0 | 54 W31 11 393 332 4
3080-02 | Kapoho | 23.4 72 |57 |- 72 |31 39 [sa| .3 11 393 | 332 | 4
Kapoho Test Well 337 +K : ' o ‘ ' ,
308101 | (Airstrip) | 033.9 | Sa4 | v61 | 13| - |14.1{17.1] 70.5 |331| .1]| 65.4] 50.0 1
1 Geothermal 4 - 290 ' '
Haw'n. Beaches { - - 446 . . . b , . D
3185-01 | rshores) 21.7 | 397 | '74 |13 |- 3.9/ 3.8 51.9 | 13| .28| ‘5.1 | 49 0 2
. f 446 ' ‘ ‘ : o
3185-01 Haw'n. Shores 21.5 | - 391 1 -'76 ) : : ‘ . . A
N , T | 430 1 T : A | 10 :
3185-02 | Haw'n. Shores 1 26,5 |  — 172 - : s o . o . o -
. . - 430 . : ) ] s s ) ' : :
3185-02 Haw'n. Shores 24,5 | - T2 ;'74 19 - A3.9 :4.5 49.0 t .28 ST 7.0 46 0 2
’ Keauhou 2 -] 430 S ; ~ - — i 3 :‘ - - : -
3457-02 | (not in USGS £ile)] | = | 'e6 [1300| ‘| 30 | 110] 33 [i70d .76| 195 | 48 0 2
Waipahoehoe . >22 5 - 361 S . 3 I R N S T : o A
3500-01 | Puna Test Well #5 | :©“° . 9295 ‘6l | 7,64 | 5.3] 6.7 46.516.0{ .1} 10.9 | - 58.0{ 4
~Waipahoehoe i 361 ; ' o N o o o - o ' -
3500-01 | Puna Test Well #5 | 22.5 | - g% L RV R I R R PR B o : 3
g 878 | D BN N E f - "
3557-01 | Kahaluu A 203 | goo | '74 {18 |- | 8.8 6.5 46 | 3| .28/ 11 | 46 | 0 2
. - 881 v A R L e Lo o I L .
3557-02 Kahaluu B 20.6 836 Y74 22 ' 8.5 7.1 41.7 | 32.1 .33} 12 48 0 © 2




[ IPe

PN DEPTH , Alk
NUMBER NAME-LOCATION TEMP, | WELL | DATE | Na | ca | Mg | sto, | cL| F | SO, [H)CO, [Carb | Source
H,0 : ; ,
868 |, _ :
3557-03 | Kahaluu C 21.0 | oo 74 |14 7.5 (5.2 43.6 P1.4| .3 | 10 50 0 2
905 ‘
3557-04 | Kahaluu D 20.6 | g5y |'74 |12 6.7 {4.8] 45.0 17.13].36 | 9.1 | 50 0 2
, 615 | ... | , '
3758-01 | Kailua-Kona 21.1 592 56 1119.6 78 134 | 32.8 ®B5.00 .2 | 78.5{ 42 42 2
) 515 FK _
3758-01 | Kailua-Kona 592 '59 |[23.6 15 |37 | 26 440| .2 | 76 44 36 2
Keaau 1 450 '
13802-01 | OlaaeMt. View 26.5 | == |['72 |5.7 4.6 |2.9] 31 4.0 .1] 5.0 | 36 30 4
Keaau 1 450 . '
3802-01 | ME. View — | '73 |6 5.6 |1.8{ 37.7 | 3.4).121 6.2 | 30 | O 2
1802-02 | oe2aw . 23.4 | 20 17 {56 4.902.8| 34.6 | 5.4/ .1] 5.6 | 37 0 2
‘ ' 379 |
3802-03 | Keaau Well 1 19.5 196 '72 |5.2 4.8 2.8} 33" 4.0 .2} 5.3 35 4
| Owner's Deep Well 371 .
3802-04 | eaau Well o | 24.2 | 39z | '72 |5-2 5.503.3 36 | 4.0f 1) 5.5 38 | 32 | 4
- 13802-05 | Keaau Mill 3 22.0 2 gy s 5.5] 3.3{ 36. 4.0/ .1 5.5 | 38 31 y
Well #1 137 ' 1 : . .
3900~01 | geaau ‘Orchard 93.3 g3 | '72 |33 6.5 5.9} 33 58 (. .1{ 12 44 36 4
Well #1 137 1 . : .
3900-01 | v oaau Orchard 18.5 | g5 | 74 |39 7.8] 7.7) 39 64 ..1] .14 | 35 | .29 4
| well #2 I S147 1 : ‘ : . : : -
3900-02 | genau Orchard 18.5 ] g7 | '72 |54 6.8/ 7.1 133 .81 1.1 16 44 * |> 36 4
. : - . 858 4 4K R K ‘ : T
4059-01 | Kailua 20.5 798 | 58 | 13 95 250 | 43.2 136000 ".1) 547 | 88 02
4203-03 | -Waiakea 23.5 | %gi 172 1 74 6.0] 3.6 36 | 7.5 1] 2.0{ 44 |- 36 4
: . 201 o - 4 : : 1 ~ ' , L 3
4203-04 | Waiakea 4 26.0 |- =0 |72 | 6.9 8.4] 2.9) 155 6.9 . .1| 2.6 | 47 | 38 4
T . 200 || 1. P N I I
4203-06 | Kanoelehua 2 23.5 ). 55 |72 | 7.4) | 6.0] 3.6 36 7.9 .1 2.0} 44 36 4
: — 200 | . ' 11 -
4203-06 | Kanoelehua 2 123.5 ] T43 |75 s : 4
4203-07 'Kanoelehua 3 :2;3,9 : 2_(5)% e i6,-5 v _8.4‘ 9 55 :()2.5 1 el ,47 )
-Waiakea Stream © 20 ' 1. : RN = T : :
4304-01| - plant " ﬂ “19.5 | 0 75 | '72 {3400 7132390} “44° BO00| - .6| 832|697 80 4
4306202 | - arokea Stream : 172 |7200 240{ 800 | "33 [L2soof 1:1f 1630 { ‘105 |- 86 4




BN - DEPTH . - o Alk
NUMBER .| NAME-LOCATION TEMP, WELL DATE Na Ca. | Mg 5102 Cl F 504' H2C03 Carb Sourcg
: | H,0 . | |
Waiakea Stream 26 . . _
4304-03 | "plant 20 1o 72 {3540 132 { 450| 46 l6250| .6| 863 | 88 72 4
425 ' .
4306-01 Piihonua 17.8 736 '73 7.8 5.0 3.3] 37.0 2.0 .24 5.9 46 0 2
4360-01 | Kalaoa, N. Kona 20.8 | 495 | ‘68 23 |46 | 39.4 | 740 98 0 2
. , 425 )
4706-01 | Papaikou 348 | '73 |6 11 | 4.6] 32 2.4] .08 1.4 34 0 2
" 528 . ’
4858~01 Kaupulehu 21.9 500 '31 270 28 69 76 370)2.2 75 424 348 -4
. 523 . A
4858-02 | Kona Village 2 22.2 501 '73 | 313 29 77 84.4 1| 362{2.41 80 270 0 2
. 534 .
4858-03 | .Kona Village 3 20 wo7 |74 | 362 25 [92.7( 47.9 | 428/1.0] 77 160 { 0 4
- 971
4953-01 | Kiholo 22.2 | G35 | '73 |218 16 |26 | 36 340{ .9| 71 91 75 2
333
5005-01 | Pepeekeo 23 Egg’. '72 7.8 12 10 45 . | 12 L1177 74 61 b4
848
2548—01 Parker 1 27.8 308 '72 330 - 28 47 82 550 .5] 95 142 | 116 B
| (Tunnel)
.5648-02: Parker 2 27.5 1
: (Tunnel) 651 .
5648-02 Parker 2 80.5 |- 615 1
. ' - 123 . . . - ) ' ) , . _ - .
5745-01 | Parker 5 26.7 | 1797 | ‘74 |27 5.4] 8.6/ 46.8 [40.68.36 | ‘14 88 0 2
: 1231 - 1 - %
5745-02 | Parker 4 26.7. | 1157 | 169 |34 | 8.4111.0 58 |27 .4 - | 99 1
A . . A 55 ~
5750-02 Puako 6 26.7 | - 1B . 1
. 1277 : x
- imil 26.5 | === |
5946-01 yaulaml o 6.5 1147 177 1
5948-01 | Hapuna Beach Park | -25.5 | . 3§§ 170 250' 20 | 37 | ‘49 430 | ©.3] 68 95 78' 2
: . B 430 .o o o . v L . .‘: : '
6048-01 | Kawaihae 2 26.1 | oo | ‘61 53.627.8| -30.0 |550.0 " | 90.8 | 78 2
— ‘ i " 430 ': S ; T : 3
6048-01 | Kawaihae 2 26.1 | " 3gg9 174 . , . :
- Mauna Kea s - 376 ' ' : an al oAl : :
6048-02 | launa Kea 26.0 | gy | '72 | 216 21| 34} 51 |390( .3] 62 | 94 77 4
Mauna Kea s - 218 Z , , N I o e " o
6049-01| ' Beach Res 2 25.0 Ige | '72 | 216 211 34| 51 | 390] .3 62 95 78 1




L e DEPTH , Alk
NUMBER NAME-LOCATION TEMP. | WELL | DATE | Na Ca |Mg | S10, | C1| F [ S0, |HyCO, [Carb [ Source
: H,0 - : ,
_ )
. Mauna Kea 76 ' . 1 .
6049-02 | Beach Ros 3 26.0 |. —£> | '64 |458 37.8 68.8f 65.0 | 912| .2 | 107 | 78 0 2
6049-02 gizgﬁ gz: 3 26.0 -7;9_ 72 1974 58 119] 50 [1740{ .3| 249 106 87 4
Mauna Kea - . : : .
6049-03 | 3 . ch Res 4 26.0 | — | '72 |896 58 | 111) 50  |1610f{ .2 236 | 103 | 84 1
, Laupahoehoe Sug. 600 S
6117-01 Co. (Ookala) - Soh '72 |78 11 14 | 5t 135 .2| 21 62 77 4
6147-01 | Kawaihae 3 35.6 | 1946 | g [ q35 31.5(32.8 89.2 | 250 .2] 54 89 0 2
977
620 -
- 6148-01 | Kawaihae 1 28.0 | oo [ '72 |175 32130 | 32 340 .3 .70 0 0 2
, 620 ' | ,
6148-01 | Kawaihae 1 576, | 173 {178 27 {30 | 37.7 | 375/ .43] 56 66 0 2
' - 626 »;
6148-02 | Kawaihae 4 26.4 | <5 | '70 | 168 1172 [29.84 52.0 | 304] .07| .09 | 67 0 2
6321-01 | Paauilo Mill 18 27 g 102 16 |19 | 37. | 195 .1{ 29- | 53 43 4
. . , - | 4K : '
6321-02 | Pauuilo Shaft - 20 g%g- '72 {102 116 | 19 | 37 1950 .1{ 29 53 43 2
505 - ~ - 2 -
7347-02 | Halaula - 335 | '56 |15 8 | 5.5 42 w220 .1 9.6 | 45 37 2
- 135 , | B
7446-01 | Kohala Shaft 123 '72 | 450 60 | 72 | 63 890/ .27 -120 | - 98 .80 4
' Kohala S : . ‘ : - '
7648-04 | Union Mile f1 215 | géé- 73 | 27 9.4 | 7.0/ 38 42 .2 8.9 | 62 s
7448-05 | Kohala Sugar 22.0 | 222 71 |43 16.0| 1.3| 31.2 | '88 13 | 96.8] 0 -2
7650-01 | (Rohala Sugar co)| 21 | of | .'73 | 130 6.6 | 8.0l 42 | 17d .3 35 | 72 1

*All ion concentrations are in milligrams per liter

Source 1

Source 2

Source 3

Source 4

Division of Water and Land Development - State of Hawaii

Department of Health - State of Hawaii

David Epp - unpublished data

U. S. Geological Survey files, reports and circulars
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DOE- STATE PROGRAM FOR ASSESSMENT OF DIRECT HEAT RESOURCES ,,f. bop)

Introduction ? . )

-

During the Hawaii Geothermal Project (HGP), a general survey
of the geothermal potential of the Hawaiian Island was made.
Various data sets were accumulated for this purpose, and thus
some of the data required for the State compilation is already
in hand. This initial data base can readily be extended to include
" data from areas not included in the original HGP study, but in
many areas, these data will have to be supplemented by additional
field work in order for an optimally useful data set to emerge.

' The general types of data that are readily available -and
reasonably complete are: (1) geologic data including location

of rift zones, dike swarms, recent cones, Quaternary cones, ’
"faults, etc.; (2) hydrologic data including temperature, chemistry
and productivity of most wells drilled for water supply (many of

. which are >20°C); and (3) infrared imagery data for coastal areas
indicating the presence of warm water springs. All of these data
sets should be useful to low temperature resource identification.

~ Based upon our preliminary evaluation of the geothermal
resources of Hawaii conducted as part of the HGP, we feel that
there are more than a dozen areas that are potentially useful
either as high T or low T resourcés. Unfortunately, the available
data on these areas is very limited for the reasons discussed
below.  Thus, we feel that the objectives of the DOE-USGS-State
"program can best be achieved by implementing field programs in
selected areas in order to develop additional data for resource
evaluation. . SR ' ~ '
S

" Unusual Aspects of Hawaii as Related to the Program

The mean annual temperature for much of Hawaii is in excess
of 20°C and, as a result, most well waters have temperatures near
or slightly in excess of 20°C. Water temperatures probably do
not become indicative of a geothermal resource until- they are in
excess of 25°C in this area., Thus, it may be appropriate to
modify the requirements of the survey for this tropical area,

The water table throughout most of Hawaii is very near sea
level, and 'since much of the area has moderate to high rainfall,
.most of the islands above sea level have been cooled to near
ambient, i.e. mean annual, temperatures by rain water percolating
through very porous material. Most wells have been drilled to
about sea level to tap the upper part of the Ghyben-Herzburg
fresh water lens, and very few wells penetrate to depths signi-
ficantly be%pwﬁ&ga level A Yetthis—is where most of the geothermal
potential %2?’ Despite {K;se facts, a few wells in Hawaii show



¥

temperatures of 30° or 40°C even when large volumes of water are

‘removed for domestic or irrigation use. Thus,; thexe is abundant

evidence for warm or hot water resources on most of the islands.
The real question is how to interpret the existing data in terms
of useful geothermal resources.

Since the curfent well data yields little data about "source"
regions, we believe that chemical and geophysical techniques need
to be applied if we are to successfully define areas where the
geothermal resource potential is high. We therefore propose that

~limited field programs be started concurrently w1th the data

compilation efforts.

Proposed Efforts”

, In order to achieve the goals set forth in the DOE Wesfern :
State Cooperative Direct Heat Geothermal Program,_we propose to AVJM¥

PN

1n1t1ate.the following efforts-

1. Assemble all data*for wells, preferably usingt25°c éﬁf
. as the level of geothermal significancej;

2. Identify and tabuiate geothermal grédienté when possible; 1

‘3. Tabulate water chemistry and 1dent1fy those 6f apparentoL
" - geothermal 1nterest~ : . . . W”ﬂj

4. ACalculate subsurface temperatures based on chemical K_—W" ﬁﬂc
- geothermometers (this is difficult in Hawa11 due to /Mf« :
sodlum contamlnatlon), '

5. Complle geologic and geophy51ca1 data pertlnent tooF-
' geothermal resources; , 4

6. Initiate field'programs {as described below) to acquire
' additional data for geothermal resource identification
in selected areas. These areas will be selected on the
basis of favorable geology, existing warm water wells,
and proximity to potential geothermal customers.
~ As an initial focus for the field effort, we have 1den ified
12 regions (see figure) where additional data sets“wauLd‘Be
acquired (these do not include the East Rift of Kilauea where the
HGP well has been drilled). On the Big Island these regions
include the SW Rift of Kilauea, the SW Rift of Mauna Loa, the SE
Rift of Mauna Loa, the NE Rift of Mauna Loa, -the NW Rift of
Hualalai and an area around Waimea. Each of these areas has some
evidence for elevated temperature groundwater or in a geologic
environment in which elevated temperature could be expected to
exXist. .
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3.
On Maui, we need additional data from the SW Rift of Haleakala
and from two regions in West Maul vhere warm groundwaters have

been reported but adequate documentation.is'lacking. A warm vell

"has also been drilled on Molokai but again inadequate data is

available for the‘regibn.
" On the Island of Oahu, two areas appear proﬁising on the

basis of elevated groundwatex temperatures. These areas are

. near Waimanalo and Lualuaiei,' Neither data set is very complete

and .additional data would be helpful. . . ._4“1 :

' Techniques to be Employed

.;.iCompilation oildatéifrsmﬁéiisfing4fecord§ is a foﬁtine (even
if lébdripusj process‘énd nééds'ﬁo7fﬁrtﬁer'explénatioﬁ. Much of
thgineéessary data exiéis inAfabﬁlitiéﬁs:in varioug étate
deédsitories; :Howevef;.ou; past”experieﬁce has taught ug that
some.ﬁf this data ié u;reliable,:and fhus, field éhecks.will be
necessary especially where particularly important anomalies may
be,i#dicatéd. |

iIn ofdé¥ to make thé exiéting‘data set more'uééful, we plan S

‘to gather additional temperature and water chemistry (including 60

dissolvgd sil?ca deférmih#;iéns) in each of the 12 afeas mentioned
above and at any other anomaiously‘wérm area that is‘identified
during our~data»compilatioh.

':Hany of thé t#rget areas, however, have.nb wells or perhaps
only.one, and thus, we Qili need to_apply geophysical techniques

such as passive seismic studies (microearthquake and ground noise

coherence), magnetotelluric studies, and electrical self-potential
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studies to these areas. These four techniques are believed to be

" the most definitive of geothermal resourcés in Hawaiil based

b .
upon our experience on the Fast Rift of Kilauea during the Hawaiil

geothermal project.

Management Structure

In order to provide a fccel point for the project, and.to

!

increase the efféctiveness of the effort a fulletime scientific
_manager will be’appointed to supervise7the project'ou a day~to—day
.basis:- This manager’'s prlmary respon51b111ty will be fo oversee e

‘the gatherlng and extractlon of data for the GEOTHERM flle. A

secondary respon51b111ty will be to coordinate the collectlon of
data from each of the‘lZ crifical areas that we at present believe
to be of hlghest 1nterest and usefulness.

o Indlv;dual fleld proorams w111 be under the dlrection of
varlous members of faculty w1th each member of faculty Belng
requn51b1e for an area in which he is an expert. ‘The Dxrector

of the Hawaii Institute of Geophysics will be responsible for the

B overall project, and he will direct both the indlvidual field

efforts and the efforts of the project manager. The envisaged

structure is shown below:
)¢ .

" HLG DIRECTOR

Project Manager — — — — — — — Individual Field Efforts
Data for Data Extraction
Geothern from individual

File field studies
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The personnel tcntatively assigned'to this bfojeet include:
9 ‘

-Donald Thomas - a recent Ph.D. at U.H. (Dec. 1977) whe'
will be responsible for the assembly of past geochemical data

as well as being responsible for the acquisition of new geoéhemical

data.'

':Dale Exrlandson -'(H.S. from U.H.) who wili assist in the

eompilation of existing data‘for the.geothermal fiIe.' His

<past work has dealt with the manaoement synthesis of marine

Geophy31cal data at H. I G

‘ Davg EEE - A Ph .D. candidate at UH who was respon51ble for

-most of the well temperature data collectlon done under the>
‘Hawali Geothermal PrOJect. He wlll assist in collecting the

existing temperature data set as well as belng respon31b1e for

additional data collection in the selected areas.
-These individuals and-the'associated faculty will be supported

by a project secretary, chemical technician and field assistants

_as necessary.-
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BUDGET

A. Project Management and Data Synthesis

N W

7T

ﬁwﬁ?bfﬁwﬂmﬂ

o

b
£

Salaries

C. E. Helsley, PrOJect Director, 1 mo.

Dale Erlandson, 8 mos.

Donald Thomas, 6 mos. : ‘ '

DavééEpp, Research Assistant 4 mos. @ 507%,
2 mos. @ 1007 -

Secretary, ‘8 mos.

' . Total Salaries and Wages

“Fringe Benefits

Totél'Salariés, Wages & Fringe Benefits

. Permanent Equipment -

Typéwriter

~ File Cabinets, 2 @ $125

- Total Permanent Equipment"

: Expendabie Supplies

Computer Time:
Communications
Travel - mainland meetings . .

Air fare '
Per dlem, 20 days @ $40/day

-.Publlcatlons

"Total Direct Costs

- Indirect Costs (48.27 of Salaries & Wages)

Total (A)

~$ 3,663

9,000
7,700

4,208
_1,560

‘. $32,131

7,390

39,521

895
250

1,145

500

1,500

- 800

2,000
. 800

" 800 °
47,066
15,487

62,553
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B.

I

Water Chemistry and Tempecrature Field Program
1. Salaries

- Donald Thomds, 2 mos,

’ 9”$F Dave Epp, Research Assistant, 2 mos. @ 100% .
250 b ,

Field Assistant, 3 mos.
Total Salaries and Wages
2. zFringe fenefits'

Total Salarles, Wages & Frlnge Benefits

;:%?3.“,Expendab1e Supplles and Equlpment

4. 4Computer

S.f'Publications

6. Communications

7;;ATrave1
ﬁf; 25 round frlps to other islands
" Per diem @ $30/day for 60 mandays
‘if F1e1d transportatlon @ $20/day
Total Travel .
8; Chemlcal AnalysesA
Total Dlrect Costé
9. Indireét Costs (48.22 of-Sglafies & Wages)

Total (B)

Passive Séiémology.Field Program

1. Salaries

C. E. Helsley, 1 mo.

Joe Gettrust, 1 mo.

Student A351stant for ana1y51s 5 mos. @ 50%,
3 mos. @ 1007 '
Total Salaries and Wages

2. Fringe Benefits

Total Salaries, Wages & Fringe Benefits

$ 2,567
2,104
3,000 .
7,671
1,764

9,435

©2,000

. 500
. 500

200

1,500

1,800
1,200

4,500

3,000

20,135

3,697

23,832

3,663
1,524

5,786
10,973

1,540

12,513
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- C. PaSsive.SeiSﬁology Field Program

B. Water Chemistry and Temperature Field Program "

GRAND TOTAL

SEor

3. Expen&able Supplies (batteries, tape, ectc.) $ 600
4, Field Trav%} | -
6 rouhd'trips to other islands : 360
Per diem, 2 men x 15 days @ $30/man day. 900
Field transportation @ $20/day for 15 days 300
Total Field fravel . | 1,560 ‘
5.A'Pub1i§apiqn$ “ 400
6. - Computer . 1,500
Téﬁé}fDirecfzcésts__ : i5;573‘
_7. 4IndirectjCosts.(;8.ZZ of Sélaries & ﬁages) 5,289
. _".\Tot-:'al w - L 20,862
SUMMARY_' .: _ | R o - : ,
'A;' Pfojeét‘Ma;agéméngnand.Défa-Syﬁthesis . -:Q“%;i?_$ 62,553-);ﬁ§21%i:

b
| Tk
(20,862 il leckD

acke 332 -
"r’é = 23,832

L Aprefre
107,267  queco Lo
psnm——— PV Y LR




THE UNIVERSITY OF UTAH

SALT LAKE CITY 84112

COLLEGE OF MINES AND
MINERAL INDUSTRIES

DEPARTMENT OF GEOLOGY
AND GEOPHYSICS

717 MineraL SciENCE Buiping Jan uary 10, 1978
T0: Mike Wright
FROM: Stanley H. Ward

fteec(gc:
Probab]y wise to Took at 50°C+ in first phase and then, later,
extend to lower temperatures.

"Tabulate" water chemistry is a totally inadequate statement.
Evaluation of chemical analyses must be performed first. If

not good, then must re-perform analyses.

Use mixihg models and isotope thermometer.

Define geologic and geophysical data to be collected.

Define field program.

Q, g noise, MT. , and SP applications must be described in much
greater detail, later. Right now one should concentrate on a
phased program of preliminary studies.

Potential users and users must be defined -in proposal (eg Mo1oﬁai
has no potential user at the location of the prospect).

ESL/UURI personnel available to hlep define project (write pro-
posal). - '
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The data which has been compiled to the present has been chiefly
concerned with the ground waters of the Island of Hawaii. The enclosed
table presents the majority of the information acﬁuired to date., The
sources for the data presented iﬁ the table are as follows: State of
Hawaii Boara of Health, water quality; Hawaii County Board of Water
Supply, well site locations; State of Hawaii Division of Water and Land
Development, well locations, depths, tempefatures; U.S. Geological Survey,
Honolulu Office, well numbers and locations; U.S.G;S. water supply
papers, circulars, and reports, water quality data, weil names and locations.
The most recent information available for each well is included in the
present report although some of the water qualitf and temperature data
is rather o0ld extending back to analyses made prior to 1960.

The criterion for inclusion of well data in this report hgs been
expanded somewhat over that originally proposed. All wells with
températures above 25°C have been included in our data base; in addition,
all easily accessible water chemistry data has been scanned for anomalously
high silicé concentrations. Silica was chosen as a geothermal indicator
for several reasons: ;he very high permeability of Hawaiian basalts as
well as.the very high rainfall 6n many parts of the island may effectively
mask thermal anomalies in the shallow ground water. Sodium, potassium,
and calcium ion concentrations are unsuitable due to sea water contamination
of many near shore wells. Finally, silica concentrations in every known
warm water well in<Hawaii are well above normal ground water levels.

The present lower limit of well water silica concentration necessary to
be included in this report is 30 ppm. This lower limit wiil undoubtedly be
revised upward for the other islands which generally have a higher average

silica concentration in their ground waters.
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We are presently in the process of searching older records and reports
for further information on ‘other older wells. Many of these wells were

abandoned prior to the more recent compilations.




[P DEPTH | , Alk
NUMBER . | NAME-LOCATION TEMP. | WELL |DATE | Na | K | Ca'|Mg | 810, | €1 | F | S0, ~[M,CO |Carb |[Source
Naalehu, 896 ’ . '
0335-01 | Ka'u Didtrict 19.5 | 735 | '71 | 12 6.0] 4.6 45 8.00.3 | 14 |4 |36 4
- 34 ' | »
0533-01 | Honaupo 19.0 | =+ | '72 |80 33 |86 |43  [1240] .2 | 169 | 46 | 37 4
' 130 ] . ' .
0533-02 | Honaupo 1 18 57 '72 | 320 20 (44 |43 [sso|.1 |86 |42 |34 4
175 A
0533-03 | Honaupo 19.0 | g57g | '72 272 18 |38 |43 500 { .2 | 75 41 34 4
'~ 0632-01 | Honaupo 19.0 | 01 72 | ass 17 33 |41 (aso| .2 166 | 44 | 36 4
0830-01 | Punaluu [19.0 | 220 1 175 [ 11g 9.6 |16 |32 205 .2 | 37 34 | 28 4
0831-01 | Ninole A 19.0 | 322 | '72 | 80 9.2 {12 |41 |136|.2 [ 24 | 43 |35 4
0831-02 | Winole' B 17.8 %ig% 74 | 89| |13.2(18.0]39.9 [65.9] .15] 28 42.0 {0 2
1128-01 | Pahala Shaft 19.0 | 2L | ss Kt haslas|se.s [2.0] 2] 224 30 2
1128-01| Pahala Shaft 19.0 | 232 | 72 [ 72 lee (3.6l |3s| 2] 10 | 43 | 35 4
1128-01| Pahala Shaft §§Z- 173 | 7.0 8.0 13.2) 46.4 ) 2.4} ,250 9.9 | 33 | o - | 2
1128-02| Pahala (Palima) 19.0 4352. 172 |12 5 13 |46 8 | .3] 7.3 ] 4 4
' | 37 | - . ENE
1129-01| Pahala 17.2 | 355 | '74 | 5.7 7.5 (3.3 42 | 3.2) .1 6.6 | 40 4
2102-01| Pulama 25.8 | 537 |- '63 | 170 15.931.2) 72.4 |345°| .1 | 65.1| 44 | 0 2
2102-01| Pulama ‘907 - 17201700 116 |31 | 72 (345 | .1 65 | 54 2
- » 4 s N I . B R
2317-01 K:ilau'ea Geothermal | 37.0 2332 4 o _ 1
2487-01| Keauohana Puna 23| B g s 6.6 3.3[41 |70 |.2] 22 | 4 3 4
- ¥ 803 | .x L N 1 _ ”
2487-02| Keauohana 2 23.5 | 52 iz |57 11.85.9) 45.3 129 | .33 25 |37 | 0o 4
2686-01| Geothermal 1 (Puna) 54.5 | | | | | ' 3
— 556 |
2686-02 | Geothermal 2 (Puna) 968 — ' 3
, = 780 | A A S T N N R
. 2753-01| Keei Well A 19.4 | 75T | '74 | 61 7.8 [i3.1) 41.1 (2841 28| 25 | 46 | O 2




o . : DEPTH . : . Alk
NUMBER NAME-LOCATION TEMP. WELL DATE Na . Ca Mg | 8102 Cl F SO4 HZCO3 Carb - | Source
. HZO . ! . ,
— T7h - ' T
2753-02 Keei Well B 18.9 m‘ 74 69 10 13.9| 45.0 14134 .28/ 26 - 46 0 2
) 774
2753-02 Keei Well B 19.5 734 '77 1
2782;01 Malama Ki 53.9 319 ! K '
a T 273 . 162 3090 .182) 3241 59.0 |585(001.5 681 215 2 .
: 319
2782-01 | Malama Ki 53.9 | 273 | '74 3
(Allison) 140 -
2881-01 | pohoiki, Puna 39.0 127 -l
(Allison) 140 .
2881-01 Pohoiki, Puna 38.9 127 74 3
. 755
2986-01 Pahoa 2A 22.2 E '67 22 2.6} 4.1} 55.0 8 b 1 44 0 2
755 ' )
2986-01 Pahoa 2A 23.5 693 | 73 | 17 4.8 .86] 39.6 12 | .46 13 38 0 2
' 46 , 39
3080-01 | Kapoho Crater 25.3 T35 '72 | 57 72 31 |- 44.0 | 54| .3 11 393 332 4
3080-02 Kapoho 23.4 '72 57 72 31 39 .54 .3 11 393 | 332 4
Kapoho Test Well : 337 +K : - : . .
3081-01 | (Airstrip) 33.9 | Sg5 | '61 |163| |14.1{17.1} 70.5 [331] .1{ 65.4] 50.0 1
: Geothermal 4 2 '
3081-02 | pyna 43.0 | 220 T
Haw'n. Beaches } - 446 . , _ S _ . I '
3185-01 | qhores) 21.7 | 397 | '74 |13 3.9] 3.8 51.9 | 13| .28] 5.1 |- 49 0 2
B 446 | - :
3185-01 | Haw'n. Shores 21.5 | " 397 |76 4
- | - 430 : ,
3185-02 Haw'n. Shores 24,5 { - ——— 172 4
- - 430 | .| T — » - : :
3185-02 Haw'n. Shores 24,5 | - TC : 74 19 ‘3.9 450 49.0 | 28] .57} 7.0 | @ 46 -0 2
* Keauhou 2 . T 430 . l g1 R - _' ' : -
34657-02 | (not in USGS file) ST ] 'e6 {1300 30 | 120] 33 170 .76] 195 | = 48 0 2.
Waipahoehoe : '22 5 - 361 3" +K o o o S N : o v
3500-01 | pyna Test Well #5 ] :““-2 | 1295 | 61 | 7.6 5.3 6.7 -46.5|6.0| .1| 10.9 | - 58.0] . 4
_Waipahoehoe B T 361 ; - ‘ T i : ;
3500-01 | Puna Test Well #5 | 22.5 | - 5oc | '74 : 3
3557-01 | - Kahaluu A -20.3 829 Y74 18 8.8 :6;5 _46 ‘34 .28) 11 46 0 2
: - 881 | . ' R . -
3557-02 | Kahaluu B 20.6 | g3g | '74 | 22 8.5 7.1 41.7]32.4 .33 12| 48 |0 | 2




N . DEPTH : ] Alk
NUMBER NAME-LOCATION TEMP. | WELL | DATE | Na | ca [Mg | S10, | CL| F | SO, |H,COy [Carb |Source
. H,0 : ;
868
3557-03 | Kahaluu C 21.0 | oo |74 |14 7.515.2| 43.6 P1.4| .3 | 10 50 0 2
905 _
3557-04 | Kahaluu D 20.6 | §57. |'74 |12 6.7 |4.8]45.0 [17.13{.36 { 9.1 | 50 0 2.
615 , FK ; :
3758-01 | Kailua-Kona 21.1 | 597 56 1119.6 78 (34 | 32.8 |B85.00 .2{ 78.5{ 42 42 2
) 615 | FE [ , '
3758-01 | Kailua-Kona 592 '59 [23.6 15 {37 | 26 440 2| 76 b4 36 2
Keaau 1 450
3802-01 | Olaa-Mt. View 26,5 | — | '72 [5.7 4.6 1 2.9] 31 4.0 .1 5.0 | 36 30 4
~ Keaau 1 450 '
3802-01 | L ME. View - '73 |6 5.6 | 1.8 37.7 | 3.4].12| 6.2 | 30 0 2
T 550
3802-02 gfingg. View 23.4 | — | '74 |5.6 4.9 2.8| 34.6 | 5.4] .1] 5.6 | 37 0 2
379 |
3802-03 | Keaau Well 1 19.5 | q9¢ [ '72 |5.2 4.812.8/33. | 4.0 .2{ 5.3 | 35 4
Owner's Deep Well 371 , ' '
3802-04 | Xeaau Well 2 24.2 | 594 72 |5.2 5.503.3] 36 . | 4.0 .1 5.5 | 38 | .32 b
- 3802-05 | Keaau Mill 3 - 22.0 3%5 '72 | 5.2 5.5( 3.3 36 4.0 .1{ 5.5 | 38 31 4
Well #1 137 ‘ : - . .
3900-01 | geaau Orchard 93.3 ] 83 | '72 |33 6.5 5.9/ 33 58 .1{ 12 b4 36 4
Well #1 137 e T —"
3900-01 | yoaau orchard 18.5 | g3 | '74 |39 7.8] 7.7] '39 64| .1} 14 |35 | 29 4
well #2 1 147 | _ , — } T .
3900-02 | gemmu Orchard 18.5 | g7 | '72 |54 6.8 7.1 133 .81 .1| .16 | 44 36 4
- , .' 858 veg | +K ' ‘ ' _ ' T
4059-01 | Kailua | 20.5 Zog | 'S8 163 95 |250 ;43.2 3600 11547 : 88 2
4203-03 | -Vaiakea 235 22 12 |7 6.0 3.6 36 - | 7.3 1| 2.0| 4 |36 | 4
201 | . : , 1 z 1 , : :
4203-04 | Waiakea & 26.0 | - =5 |72 | 6.9 8.4] 2.9 155 6.3 .1| 2.6 | 47 | 38 4
T : 200 | o |- N Y NN '
4203-06 | Kanoelehua 2 23.5 ) Ty |72 7. 6.0 3.6 36 7.3 .1 2.0 | . 4b 36 4
; — 200 | .. ~ = ‘ ' ‘
4203-06 | Kanoelehua 2 -23.5 43 175 A A 4
- , s 200 ; f L 1 PR ' :
4203-07 | Kanoelehua 3 2390 =5 | 2 | 6.5 8.4l 2.9 55 | 6.4 .1 2.6] 47 4
-Waiakea Stream .20 ‘ T - - :‘f DA — )
4304-01| © plant . a c19.5 | - 35 | 72 {3400 1132390 | 44 p000| - .6{ 832|: 97 | 80 | 4
4304-02 w?iiﬁia Strea : '72 |7200 240/ 800 [ 33 [12500] 1.1| 1630 | ‘105 86 4




e o2 DEPTH ' : . Alk
NUMBER .| NAME-LOCATION | TEMP. | WELL | DATE | Na ‘Ca’ | Mg | 810, | C1| F [ S0, " [H,CO, [Carb Source
: ' H,0 : ! , :
Waiakea Stream 26 , : ’
4304-03 Plant . 20 10 72 | 3540 132 | 450 46 6250] .6 | 863 88 72 4
A 425 < -
4306-01 Piihonua 17.8 736 '73 7 .8 5.0{ 3.3 37.0 2.0 .21] 5.9 46 0 2
4360-01 | Kalaoa, N. Kona 20.8 %%% '68 . 23 |46 | 39.4 | 740 98 | 0 2
. . 425 - . | , .
4706-01 Papaikou 358 | '73 6 11 Lk,6f 32 2.4] .08 1.4 34 0 2
528 . ,
4858-01 | Kaupulehu 21.9 | 355 "31 | 270 28 {69 | 76 370{2.2 75 424 348 | 4
3 523 1
4858-02 | Kona Village 2 22.2 | e57 | '73 | 313 29 | 77 | 84.4 | 362]2.44 80 270 | 0 2
. ) 534 |- .
4858-03 | Kona Village 3. 20 4o7 | 7% | 362 25 [92.7] 47.9 | 428{1.0] 77 160 | 0 4
» 971 ‘
4953-01 | Kiholo 22.2 | G35 | '73 |218 16 |.26 | 36 340f .91 71 91 75 2
‘ 333 )
5005-01 | Pepeekeo 23 293 '72 | 7.8 12 {10 | 45 . [ 12 ] .1} .17 74 61 4
848 . _
5548-01 | Parker 1 27.8 | s | 172 ]330 28 | 47 | 82 550 .5] 95 142 ] 116 | 4
o "(Tunnel)
5648-02 | 5 o ) 27.5 1
(Tunnel) ~ 651 .
5648-02 Parker 2 80.5 615 1
. ‘ 123 | B _ o , : ~
5745-01 | Parker 5 26.7 | 1797 | '74 |27 5.4 8.6] 46.8 [40.68}.36 | ‘14 ' 88 0 {.2,
_ : 1231 ‘ " « ' ' ™
5745-02 | Parker 4 26.7 | {157 |'69 |34 8.4 111.0 58 | 27| 4| . - . 99 1
, : . T 55 ' : ’
5750-02 | Puako 6 26.7 | 8 1
. . 1277 | -
5946-01 Laulamllo 26.5 1147 X 77 . 1
5948-01 ‘Hapuna Beach Park 255 :, 2%& 5'70 250 20 | 37 | ‘49 4301 .3 68 95 A 78 2
T . 430 | . . T e
6048-01 | Kawaihae 2 26.1 | oo | 6l 53.6]27.8] -30.0 {550.4 - | 90.8 | 78 2
o , I 430 : i : o i : ‘
6048-01 | Kawaihae 2 26.1 | 3gg | '74 L R 3
s . 376 ' ‘ . A B 1.2 b ' ~
6048-02 | Mauna fea 26.0 | 335 | '72 | 216 ‘21 | 34 051 390 .3 62 | 94 77 4
Mauna Kea L L 218 ﬁ 1. _ o o oy : ) L :
6049-011 ' Beach Res 2 25.01 5gp | '72 | 216 210 364) 51 }390f .3 62 | 95 | 78 1




o aw DEPTH . , Alk
‘NUMBER NAME-LOCATION TEMP. | _WELL | DATE | Na | ca Mg | Si0, | €L| F | S0, |H,CO, |Carb | Source
| TH,0 ] d |
6049-02 Pauna Rea | 26.0 | L& | 'e4 1458 37.8 68.8| 65.0 | 912| .2| 107 | 78 0 2
6049-02 | Mauna Kea 26.0 | L& | 1y 974 58 | 119] 50 (1740 .3| 249 | 106 | 87 4
. 6049-03 1;‘2;‘23 gz: 4 26.0 | — | '72 | 896 58 | 111f s0 {1610 .2| 236 | 103 | 84 1
6117-01 | “guPaoeros e - g‘% '72 |78 11 14 |51 | 135 .2 21 | 62 | 77 4
6147-01 | Kawaihae 3 35.6 —1%% 63 {135 |  [31.5[32.8) 89.2 | 250 2| s4 89 0 2
6148-01 | Kawaihae 1 28.0 -g?—g '72 | 175 32 |30 32 340 .3| 70 0 0 2
6148-01 | Kawaihae 1 g%gﬂ '73 {178 27 30 37.7 375} .43 56 66 0 2
. 6148-02 | Kawaihae 4 26.4 'g% '70 | 168 | |172 |29.84 52.0 .304‘ 07| .09 | 67 0 2
6321-01 | Paauilo Mill 18 A7 72102 16 | 19 { 37 | 195 .1| 29 | 53 43 4
6321-02 | Pauuilo Shaft 20 2—58 722 |02 | |16 |19 | 37 195 .1 29 53 43 | 2
7347-02 | Halaula - 357 | 56 |15 |8 [s.sf ez | .22 1) 96| 45 |37 | 2
7446-01 | Kohala Shaft % '72 | 4501 160 | 72| 63 | 890 .2 éizoA' 98 | .80 A
waboq | Konals Sugar 215 | A2 1 gs | oa7| (o 7.0 38 | az| 2] 8.9 62 4
7448-05 | Kohala Sugat 22,0 | 222 {7 fas 16.0( 1.3 31.2 | 88 13 | 96.8] 0 2
7650-01 }(Iﬁgﬁala Sugar Co.) mi_znl_m * %‘ ‘73 130 ;6.6 8.0| 42 d 3 3 | 72 1

*All ion concentrations are in milligrams per liter

Source 1

Source 2

Source 3

Source 4

Division of Water and Land Development - State of Hawaii

Department of Health - State of Hawaii

David Epp -~ unpublished data

U. S. Geological Survey files, reports and circulars
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‘. o S ' -. PROGRESS REPORT 2
s | - UNIVERSITY OF HAWAIL EFFORTS
. ASSOCIATED WITH .

" WESTERN STATE'S COOPERATIVE DIRECT HEAT GEOTHERMAL PROGRAM



Our compllatlon of HaWallan groundwater data has been expanded

fl'to all of the maJor hlgh 1slands in the Hawallan,Chaln, i. e., Hawaii

T Mau;, Molokal, Oahu and Kaual.l The data sources are as follows=1 =

‘uxU, S.»Geologlcal Survey, Honolulu office‘ State of Hawari Board cf
"Health~ State of Hawail Biv1s ion cf Water and Land Development"

ﬁVi-and the County Boards of Water Supplyn The data in Appendlx A represeuts

»Q;the most recent 1nformation for each item at each station,

A;-'regardless~of source.'-;h&Vfi “Jf;f BT '. ,'*{fT;:;wf'”xff,'

’[,A Silicafconcentration'in ekcess of 30'ppm was*the criterion for

T;[ inc1u31on in our flrst Progress Report, and thlS was kept for the.
o ?islands of Maul, Molokal, and Kaual as well. It became cbvious that
V'A}the 30 ppm'slllca concentration was too low for station data on Oahu'
'”iaxbecause of the great numbers of Wells which vere rn excess of that
- value.' Therefore, on Oahu, a 3111ca concentratlon in excess cr 55 ppm
' was taken as the crlterion for inclusion rn our data oaue, Oncef
' ”these ‘water chemlst*y data are 1n:our _computer data base we: will be able‘
;h~to fllter them to determlne what\concentratlons of 5111ca, sodium, )
'fpotassium,.calcz_um9 aad magne81um are the most signiflcantvgeothermal
:f:lndlcators.‘ of course, all wells, regardless of silica concentratlon,‘:

'1'7wh1ch had a temperature > 25 C were kept.

We are presently in the process cf putting the data we have thus

ﬁ*_ far collected in the computer data base. Appendlx A is the prinbout

Of the data which is already compiled, This includes all the

data we have for Maul Molokal, and Kaual, and most of the Hawa11 data.

The other data w1ll be in. the computer shortly.



"‘fThese will be 1ncludea in our data base as they are uncovered,‘ ;

“iZOur’search for additional'déta is ndw Being~directedvtoward S

a ‘the more obscure publlc and Uerate records, reports and publicatlons.’

Included w1th this report are computer drawn 131and outllnes

i é¥w1th one . square—m¢1e orids. Those quads whlch have high temperature  ﬁA
ffJor hlgh 3111ca wells are shaded to g;ve some 1dea as to the 1ocat10n ;

 5@ .of areas with possible‘warm water Dotential.v D01ng this also shmws
.1.'that on Kaual the 30 ppm sillca concentration is not a leliable gpothermal
f”indlcator.- Here too, the use of the computer data base w111 help in

, filterlng the data tojchoose a better crlterxon.;



" APPENDIX A

'*f;Well.end’Water Chemistry Data o

The data herein represean that whlch is currently in our

:;data bank Tables for Kaual. Mau1 and Molokal contain all our
‘“, iexisting data, and the Hawaii Table approximately 80?.* These ~”‘
'l'tables will be updated as addltional data are located and included s

" 'in our next progress report

These tables are in our compiling format and not the final

"GEOTHERM format

“The crlterla for wells being 1ncluded 1n these tables are._ :

1. & temperature > 25 c, and 2 'a,silice concentration Z{30ppm{'
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TEM:

HAL

AGS

Total Alkalinity

‘Temperature

“- -EXPLANATION OF THE DATA SYMBOLS

I0f: . Local USGS Statfon Number -

TYP: f"ﬁ'. Type of Station
COU: -~ ' ' County (Island)

10C: - . Location-or Name of the Well. . .

" LAT,LON: . Latitude, Longitude
DAT: Date :

SPG: . ' Specific Cravity -
DIS: . Dissolved Solids
SR: :

CHG:

BR:

9061'

'VV?HE: '.: Phenols

FLO; ¥low Rate

TEt: . Total Fo ¢
ASs ‘ L .
LT

ooy
TR

] RB: |

“WED:

sUS:
BA:

$10:

£D:

LA I
8B:.
bm,‘s;
CAR}

e

Well Depth

Suspended Sollds °

sio

_Carbonate Alkalinity -

RN T
K0,

8pct
Mes

coe -

HARY

Static Head

'1:'_ Sﬁéciflc Conductonce

 Hardness -
. Gveund Elevatien

.-
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TABLE1  Hawaii

Q

1. ID#=8-0335-01 TYP=WELL- COU=HAWALI R Loc NAALEHU 1 - LAT,LON= . 1996347. 15o354ﬁ 00 DAT'197o
PH = 7.80 . SPG= WED= 896.00 - ‘WAD= 10.006 - TEM=  18.50 FLO= - EH = - SPC=  122.00 .

"ALK= 34,00 - DBIS= 110.00  SUS= Ly = . NA = 11.00. . K = 1.56" RB = MG = 4,60
‘CA = . 6.40 . SR = . BA = MN = 5.60 - FE = - 10.00 FET= - F = .10 -CU =
N = HC = B = AL = - PB = . AS = : ‘BB = . S
CL = 8.46 BR = - 1 = 02 = ' T Co2= 1.16  N28= NH4= - A - HO2= :
NC3= .. PO4= . 0.37 ~SI0= 43.60  S04= . 13.00 C03=  0.6% NCO= 42.60 CAl= . HAR=  35.60
8L = PHE= o cp = S CR= . LAG = : P = .12 - N =  ©.28 = ELE= 746.00
2 ID#=8-6321-02 TYP=WELL '~ CQU=HAWAII . -~ -LOC=NINOLE A - LAT, LON-_ 196832. 1553108.80 DAT=1974.,

Pl = 7.30  8PG= S WED= | 172.00 - WAD= . 5.70 - TEM= . 18,00 . FLO= EH = SPC= 650,00
ALK=  84.00 DIS= 411.00 ' SUS= " Ll= . . NA= 100.606 K =  5.90 RB= - - . MGC= 18.00
€A = 13.00 ., SR = . BA = CMN = 6.80° FE = . 26.00 FET= F = 0.16° CU = S
ZN = ~ HG = . . B = _ AL = . PB= - .. AS = -8B = . U =

CL = 18%.60. BR = I = 02 = - C02= 34.00 H2S= ST NH4= . - NO2= S
NO3= - . PO4= 0.28 SI0= -48.00 S04= 29.€9 - CO3= . HCO= - 41.80 - CAR= = - - CHAR=  110.60
SE = PHE= . cp = . CR = ' AG = . P = '9.09 N = 0.26 - ELE= - 128.00
3 1D»=8-0831-03 TYP WELL ~ COU=HAWAII = | LOC=NINOLE'B ~  LAT,LON= 190832. ' 1553109.060 DAT=1974.
PH = - SPG= . WED= 172.060 .- WAD= . 4.90_ TEM= 17.80 FLO= . - . EH = . .. SPC= :
ALK=  42.60 DIS= SUS=, LI = " NA = 89.06 K = 5.20 RB= - . - MC = ' 18.00
CA =" 13.20 SR = -+ . BA = 0.106 MN =. 0.61 FE= - 0.61 FET= " F = . 0.15  CU = 0.01
ZN = .61 HG = - B = © . AL = 6.10 ' PB = 0.01 . AS = 0.01 8B = o U =
CL = 163.94 BR = 1 = 0z = - co2= . H2S= NO4= ~  NO2=  0.61 - ..
NG3= .29  PO4= .©  SI0= .89.90 S04= _ 28.00 C03= : ‘HCO= CAR= S HAR= ~ 96.60 - -
SF = 0.00  PHi= 0.00 CD = 0.00 CR = 0.01 AG = ©.01 P .= N o= - FLEs  1283.60
4 iD#=8-1128-01 ~ TYP=TUNNEL COU=FAVWAII ' ‘Loc= PAHALA SHAFT LAT LON= ,19115?, 15 2849, eo DAT= 1973,
Pl = . 8PC= WED= §47,00 ' WAD= 238.08 - TEMN= FLO~ oo EH = 8PC= | . '
ALK=  83.60  DIS= , "gus= - 7 LI = - NA = 7.00 . C 1.20. ° BB = MG =, 8.20 0
CA = 8,00 SR = . BA=® "©.3¢ MV=:= - .08 FE= .0.62 FET= B F = -0025 €U = . .9.02
ZN = .01 HG = B = " AL = .0.02. PB = 0.0! A8 = - 0.0t :-SB= .. - U =

L = 2.40 'BR= . [ = T2 = . Co2= - ©OH28= ¢ .. NH4s - 2 . NO2= . 0.01
NO3= 0.86 . PO4= ... Bi0= - 46.40¢ .- S04= 9.90. C€O3= -~ - .~ HCO= .. ' . . CAR= - - HAR= . 88.006°
SE = .. 0,00 PHE=. @.08 - CD = 0.6¢ CR = 0.01° AG = "0.01- P = - .. N s - . ELE= 774.00.
5 ID#=8-1128-02  TYP=VWELL COU=HAVAII o LOC=PALINA . LAT,LOR= - 191108.‘11559817 00 DAT=1974.

“PH = - 7.00 8SPG= . WED= 875.00  WAD= 8.70 IEM= 19,00 TLO= . EN = SPC= 120,00
ALKz 84,00  DISs  110.68  SUS= : LY = - NA =. 12,00 K = 1.20 B = MC = 4.30
CA = 6.10 SR = BA = : M = 9.0 FE = 10,00 FET= Fo= 0.46 - CU =
ZN = . HG = B = “AL = . PR = .. AS = : - BB = U=
‘CL = - 9.90 BR = 1 = 02 = ' C02= . 6.66  H28= . .~ NH4= NO2=
NO3= PO4= - 0.52 S10= 47,00 S04= . 7.50 CO3= HCO=  41.00 CAR= - IIAR=  33.00
SE = Pilis= _ cD = Cho= . AG = r e 0.17, N =° 0.28 ELE: 304.00



6 ID#‘8—12°9 -01 TYP=WELL  COU=HAWAII " LOC=PAHALA -  LAT,LON= 191219. 15 52916.00 - DAT=1974.
PH = SPG= . WED=. < . . WAD= TEN=  17.20  FLO= EH = 8PC=  93.00
ALK=  33.00 DIS= - 94.00 - SUS= LI = NA =  5.70 K = 1.30 B = NG = 3.30
CA = 7.50 SR=_ . DBA-= - N = FE = . 20.060 FET= ro= 0.10.  CU =
ZN = : HG = B = AL = PB = AS = : Sp = U =
CL = | 3.20 nR = . o= L 02 = o 002= 0 H28= - . Nl4= ’ NO2= :
. . Ne3= . - PO4= . 0.28 S10= 42.00 -S04= .. 6.60. -CO3= S HCO= - 49.00  CARl= . ' JIAR=  32.00
{ - BE = PHE= - - . €= .. . CR= .. - AG= .- .. .P = . 0,09- N = ..0.,86 [LELE=- -
7 ID#=8—2192f91 . TYP= WELL‘ COUsHAWAIT = - ' LOC=PULAMA LAT,LON= ~ 192107. 1550212.00 DAT= 1963.
PIl = - .7.50 SPG= .- WED= 250.60 ' WAD= - 3.30 TEM: 25.80 - FLO= . EM = gPC=.
ALK= * 44,00 DIS= o sUs= . - LI = - . ‘WA = 1706.00 K = 8.50  RB = MG = 81.20
CA= 15,90 SR= - . BA = . MN = 0.05. FE =" 0.10 FET=.  ~  _ F = 0.10 CU-= .10
ZN = 0,16 "HGC = " ~  B.=. Al = 6.05 - PB = 0.60° AS = °0.61 SB = U =
. CL = 343,60 BR= . . 1 = - 02 = - s Qe2=C S H28= - . NB4= . - NO2=  0.61
i NO3= . 0.32 PO4= - S10= 72,49 S04= . 65.16- CO3= . IICO= . CAR= ' HAR= * 145,60
. BE = ©.60 . PHE= 0.00 CD =" . €R = s~ AG = P = . N = ‘ ELE=  280.00
8 -ID#—8—°487-02 TYP=WELL - COU=HAWAII - ~ . LOC=KFAUOHANA 2 LAT,LON= - 192457. 15 45718.00 DAT=1974.
_ PH = SPG= . . - WED= 803.00 . WAD=  3.10 TEM= 23.50 FLO= - . EH = §PC= -
ALK= . 87.00° DIs= . §US= .. LT = “NA = 57.60 K = . 5.40 .R® = . MG = - .5.90
€A = 11.80 . SR = . " PBA = 0.10 NN - - 0.03  FE =  ©0.66 FLT- - - F = 0.33 CU = 9.02
CZN = 0.02 " HC = B = ‘AL = 0.10 - PB = _ 8.01 -AS =  06.01 §B = : U = :
€L = 129.60 BR= ~ . f =. - 702= " . Co2= " H28= .. NH4= NO2= 6.01
. NO3= . 0.15 . PO4= : SI0= 45.30 - S04= 25.60- €03= - .. HCO= . CAR=" . . HAR= '56.60
SE = ©0.00  PHE= - 0.00 CD = 0.000 CR = 0.01- AG= ©.61 P = - N = . ELE= 752.00
9 ID#=8-2753-01  TYP= erL COU=HAWAIT . . = LOC=KEEI A LAT,LON= - 192731. .i355341.06 DAT=1974.
Pl = . 8PG=. . WED= 780.00 - WAD= 2.80 . TEM=  19.40 FLO= EH = spQ=
ALK= © 46.00 - DIS= . sus= . - LI = - NA = 61.60 K = . 3,40 DB= . - MG = 12,10
CA=- 9.80 SR= " - BA =  0.10. NN = 0.61° FE = © 0.04 FET= .- F.= 0,28 U = 9.04
Z8N = 0.40 HG= . . . - B = . AL = ©.16¢ PB =  ©.00 " AS = ©.01 8B = - U=
CL = 128.47 BR = 1 = 02 = S Co2=. - o H2S=  NH4= NO2= 0.51
NO3= . 1.86 PO4= . - . SI0= . 41.10 804 2.50 . C03= HCO= - .. CAR= HAR="  20.00
SE = ©0.00 PHE= _ ©0.00. €D = .. 0.00  CR = 0.06 AG = ~ ©.61 P = N = "TLE=  744.69
10" 1D#=8-2758-02  TYP=WELL - COU=HAWAII " LOC=KEEI B LAT,LoN="  192722. 1555336.00 DAT=1074.
. PH = 6.80  SPG= WED= 774.60 WAD=  2.30 TEM= 18.50 FLO=. =~ EH = - SPC= 535,00
. ALK=' 95.00 DIS= 848.60 ‘'SUS= - - LI = . NA-= .80.00 K =  4.70 BB = MG = 12,00
CA = 10.60 &R = - " PA = MN = 10.60 FE =  89.00 FET: F = 0.20 €U =
N = me o= LB = AL = o rB = ' AS = 8= - S T
CL = . 140.00 DR = = o2 = CO2= - 11.00 H28= © NR4= NO2=
NOG= PO4= 0.46  S10=  §50.00  S04=  26.60 - COB= ICO= . 43.00 - CAR= ©HNAR= | 74.00
= CoAgE P s 0.15 N = 0.66 LLE= .737.00

CIVRCIE PHE= e = . CR:



- .CL

11 1D#=8-2782-01 - TYP=WELL. -~ COU=HAWAII .. ‘ Loc MALAMAKI -9-9 LAT LON= 192728,  1545360.00 DAT=196%.
CPH = SPG=- - WED= 319.00  WAD=. 8.90 . TLN= “FLO= CER = : . BPC=
ALK 215.00 - DIs=. - o SUS= . : LI = . NA = . K = RS = _ MG = 824.69
CA = 182,00 SR = , ©  BA s A MN = ' ©.06  TE = . 2,16 FET= I 1.50 €U = 0.20
ZN = 0.20 HC= B = - AL = - 101.60. PB = - 0.01. AS =~ 0,01 SB = ' U = -
= 5860.00 BR= . = - [ = : 02 = .., .C02= - - - H28= .. NHd=. - NO2= 0,01
NO3= 90.50 PO4= - - ' ' BI0=: 59,00 S04 681.69. €O03=. . '~ - HCO= - . - CAR= : HAR: 1799.60 . .
kc = 7. 0.08 PHE= - 0.60 CD = ' CR= - AG = 7 P = . - N-=s  ELE= 274,00
12 ID#=8-2986-01  TYP=WELL. ~ COU=HAWAII =~ 7 LOC=PAHOA 2A. LAT Lov- : 90924 1545647.00 DAT=1973, ,
“PH = 7.40 = BPGs . .- WED= 7065.06 WAD= . 17.80 TEM= = 22.20 FLO= - EH = . . .. 8PC= 127.50
S ALK= - 33.00 - DIS* {21.00 - SUS= ‘ L= - NA= "17.00 K =.. 8.50 ‘BB = MG = - 0.86.
CA= ~ 4,8 SR=.. -.  BA= " 0.30 MN= _ 6.03 TFE=  0.62 ~FET= - CUF = 0.46 CU = ©.03
ZN = 06.03 HG = B = AL = 9.2 PB= . 0.61  AS = ° 0.01 SB=. . - U = :

. CL =  12.00 ~ BR = I = . 02 = ' €02= - '3.20 H28= © . . NH4= . . NO2= 0.61
© NO3= 0.22° PO4= - - . SI0= 39.60 S04= . 13.60 C03= " HCO= . .. . CAR= - U NAR= - 22.09
SE = 0.60 PHE= = ©0.00° CD= ©6.060 CR= - 0.01 AG = .01 P = . N = 0.20 ELE= 711.60 .
13 1D#=8-2086-02  TYP=WELL COU—HAWAII . o Loc PAHOA 2B° . LAT,LON= _ 102925. 1545646.08 DAT=1974.

. PH = 6.40 - SPG=- ~ WED= - . . WAD= , . TEM= 22.50 FLO= EH = SPC= . 125.00
CALK= . 39,00 DIS=  126.00  SUS= LI = i NA = "16.€86 -K = .. 7 RB = . MG = - 2.4 .
€A = 3.90 ‘S8R= - - . BA= ' 6,18 DMN = 6.03  TE = .. FET= - . F = 6.3¢6 CU =. .02
ZN = . .01 HG = B = : AL = 0.10. PB = 6.61 AS = - .01 SB = .U =

CL = " 5.80  BR= 1 = .02 = .- . €02= . 81,00 H2S= - NH4= _ T NO2= © 0.01

NO3= ©.41  PO4= 0.43 SI0= §3.00 - S04= 13.89- C€O03= .~ ~  _HCO= 48.00  CAR= HAR=  60.60

SE = 9.00  PHE= ©.00 CD- = 0.006 CR=" 0.01: AG.= ‘@0.01 P .= "~ 0.14 N = '0.53 ~ ELE= 705.60
P14 ID#=8-3080-02  TYP=WELL ~ COU=HAWAII - - . LOC=KAPANI0 CRATE LAT,LON= 103017.. 1545021.00 DAT=1974.

PH = 6.506 SPG= Y WED= .. 46,08  WAD=" 2.60 . TEM= 25.00 FLO= EN = . . 8PC= 775.00

" ALK=- 272.60 DIS= . 548.06 . SUS= . LI = - NA = 89.60 K = 7.00 BB = . NG = 31.066

CA= 60.00 SR = -BA = ST NN = 0.060 FE = 20.00  TFET=.- . .~ F '= 0.30 CU =
SZN = oG = B = ©AL = A PB = . A8 = - BB = U =
CL = 110,60  BR = o . = .02 =" . go2= 167.00  H28= © ' NH4= _ . No2= : :
- NO3= . PO4= .- 0.86 SIi0= §58.00 §04= - 19.90 CO3= - - HCO= 831.08 -~ CAR= | : HAR=  289.00
&K = .. . ... PlE= T Cho= CR= MG = r,- r o= .28 N =. 4.20 " ELE= 38,060
15. ID#=8-3081-01  TYP=WELL .~~~ COU=HAWAII - . LOC=KAPOHO TEST . LAT,LON=" 193074 1551754.60 DAT=1961.
PH = 7.20 SPG=. . . WED= 287.00 WAD= 3.20. TEM=. 83.90 T[FLO= ) EH = 8PC= :
ALK=" 50.00 ~DIS= . BUS=.- LI =, . NA = , K = 77 . BB = _ NG = 17.10-
CA = 14,10 sR = -~ BA = NN = 9.10 FE = 0.20 FET= - F = 0.16 CU = 0.10
ZN = 0,08 HG = : B = .. AL = ©.16 PB = 0.03 . AS = 9.01- 8B = U = : :
¢, = 831.¢0 BR= - . I = . 02 = -fgoz= . - H2S=. . . NH4= : NO2= 0.00
NO3= 0.16  PO4= - - - 810=. . 70.50 S04= - 65.40 €03= - . HCO= CAR= . .. - HAR=  165.40
= = CR = . S AC = : ) ) P o= . B N = FLI= - 18.00

B 0.05 Pliv=  9.01 - CD



16 ID#—8~3180—01 TYP WELL ~ COU=HAVWAII © LOC=HAVWN. BEACHES LAT,LOR= 193113, 1545558.066 . DAT~‘974.
. PH = . BPG=- . . WED= 446.00 - WAD=. -~ 10. 60 CTEM= 21.70 FLO= ‘ EH = SPC=
ALK= 42-00 Dis= _»g 8Us=" LY = . NA = 18.00 K = - 3.20 . P8 = MG = 3.80
CA = 3,90 . 8R=. 7 BA = Q.10 NN = “~,0 63 FE = .6.61 . FET= .- . P = 0.28 QU = 6.62 .
4N =. " 0,06 HGC=" .. . B = . AL= 0,10 PB= . 9.01 AS = : 0.01 . &B = . [ ’
"CL =" 13,69 -PBR = @ . o1 = R 02 = . .. go2= S H28= . NH4= Lo NQ2= 01
NO3=  0.17 PO4= . 7 810= 61.90 804s -. 5.10 - CO3= , Hco= - CAR=, : ‘nAR=  22.00
'SE;= 0,600 PHE= ' .0.66_; €Ch=- - ©,60 "CR= - 0.01 .AG=  0.01 P = . N = .. - |  ELE= 402.00'
’ 17 ID#=8-3185~-02 TYP=WELL COU=HAVAII : B LOC*HAWN HORES' LAT LOP-;’ 1283126, 1545544.06 DAT=1974
PH = . . SPG= S WED= 4306.69 - WAD= 0.69 - TEM= - “FLO= - EX = .. BPC= .
ALK= 4%.00 DIS= ”n;"._'v sus= - LY = .. "NA = 1e.¢6 K =.. 3.50 g = MG =- 4.50
CA = 3.96° SR = s BA = 6.10  MN = 0.03 . FE = 9.01 FET= = R o= .57 ey = 7 .67
ZN = 9.74 - UG = - B = . AL = .10 PB=: ©.62 AS = . 0.01 8B = : ‘U= S
CL = .23.60 BR=- - - I = - - 02 = : : C02= . H28= : Nild= o ‘_ NO2= . 6.01
NOS: - 0.11 - PO4= . ©8I0= ¢ 49.606  B04= - 7.66  C03= - .. HCO= . CAR= . . . . HAR=  26.060
SE = 9.66 PHE=  ©.60: CD = T Q.00 CR = ©6.01 AG = . 9.01° P = . . N = ELE= 402.060°
18 ID#= 8~”457 02 TYP WFLL COU=HAVAIT . C LOC KEAUHOU 2 -LAT, LCN= 193428. 1G5538734.060 DAT=1266.
PH = . SPC= ) - WED= - 4306.00 WAD= . - TEN= FLO= ‘EH = o . GPe= ) i
. ALK=  48.60° DIS= . '_ SUS= ; LI = ' NA = 1393‘00 ‘K o= G.006 RB = : NG = 116.69
CA = -3893.60 SR = L BA = ) MN = . 0.3 FE = ©9.02 ' FET= . ©F = 6.76 cU = 0. 10
VA S 6.10 . HG = B = AL = . 9.05 PB = ©.061 = AS = 2.01 8B = ’ U = ’
- - CL = 1760,60 BR = o - I =. - 02 = - Co2= " . H25= . T - 'NH4= RKG2= "~ ©.61
", NO3= 3.30  PO4=. - Co SI0=  33.06 804= " 195.09 C03= - . HCO= CAR= - [IAR= 5339.069
"SE = . 0.1 PHE= 0.00 ~ CD = © CR = . - AG = - P = Noo= ELE= 385.060
.19 . ID#=8~8557-01 TYP=VELL . COU=HAWAII - © . LOC= KAHALUU A . LAT, LON‘ 193010. 1555708.006 DAT=1974.
PH = 7.10. sPG= - . WED= 878.00 WAD= - 4 06 . TEM= 19,590 - FLO= EH = - . : SPC= 260.060
ALK= . 40,00 - DIS= 172.069 SUs= .+ LI = NA = 26.60 - K = ) 3 0@. nB = ) : NG = ¢.60
CA = . 8.90 SR = : - BA = 0.19 V’MN = 0.01{ FE = .-40.00 FET=" F = - 6.36 CU = - 6.01
o ZN. = 9.15 - HG = . B = AL = 0.60 PB =" ‘0.00 AS = 0.01 ~ SB = . U = :
CCL = 35.60. BR=- . I = , 02 = . 0022 . 6,20 H2s= . . -7 NHas= C NO2=  9.01
NQ3= 1.40  PC4=_ . @.46 " SI10=  56.00 $04=  12.09 - C03= - HCO= 49.00 -CA= HIAR= 54.60
" BE = ©.00 . PHE= , 9.00 Ch = ' 0,00 CR = . 9.00° AG = - 9.61. . P = .15 = N .=. 0.96 ELE= 833.00
20 'ID#=8~?557—0° TYP=WELL - - COU=HAWAII -~ - LOC KAHALUU B LAT LON— 19?505. 1535708.60 DAT=1974.
Po= aPC= . L HED= 884,00 WAD= ()() T M= 20.60 I'1.O= ) B 1 : S
ALK= 48,06 pis=.~ . - -SUS= ’ - LI = NA = .22.06 K = 1.8 1wy = - - bt = rmit
CA = 3.56 SR = . . - PBA = 0.10 MN = 0.02 FE = 6©.34.  FETs S o= 0.38 U = 0,04
CAN = 0,06 HG = B = : AL = 0.16- PB = - 0.00 AS = 0,01 8B = U= )
G o= 32.10 BR = 1 = 02 = . coz2= n2e=s - L NP4= . . NO2= 0.91
NOZ= T .28 yo4= R $10= 41.70 S04= 12.00 CO3= SR § (60 =N 7% | € nans= 483. 60
= m = 0.00  AC-=T o 0.01 r o= N N ) BLE= 838,00

SRR

006 PtHE: 0.0 €D = 0.60
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23 ID#= 8-3758—01 "
~spes
42,00 :

.0.01

9.40
485.00
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C.0.61

24 ID¢=8—3802401‘
: ~ spe=

30.00
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0.00

. 257 ID# 8-3802-02

37.00
© 4,90
- 0.02
5.40
0.36

0.00

‘Dbis=

HG
- BR

. SR
"BR
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[ LA I PO £ 1Y
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SR =. -
G =
BR = .
PO4= -
PHE=
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HE

nuan
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SPC=
pls=
SR
G
BR =
PO4=
PHE=

nonon

TYP=VELL

. 6.00°

TYP-WELL

o

TYP P=WELL,

0.01 -

TYP=WELL.

TT? WELL:

0,00

6.01

LI = .~

o - @
COU=HAWAII _
VED= 8568.60. WAD=
SUS= N
‘BA = T OMN =
B = 2 AL =
= 92 =
S10= 42.20 S04=
CD = CR =
COU=HAWAILI -
VED= 903,00 - WAD=
BUs= . Ll =
BA = - 06,16 -MN =
= . Al =
I = . 02 =
§10=  43.60 = £04=
Cb =. - 6,860 - CR =
COU=HAWVAIT -
WED= 615.00  WAD=
SUS= LI =
BA = MN =
B = . AL.=
1 = : - 02 =
S10=- 32.89. S04=
ch = : - CR =
COU=HAVAII . =~
. WED= 450.00 - WAD=
C SUsS= . - LI
BA = 0.30 IMN
B = - AL.
1 = i 02
.§10=  37.76 504
CD = ~0.60 CR:
COU=HAVAIT
"WED= 4850.060 WAD=
- BUS= S TN
BA = . 0.10 MN =
L " AL =
.az- . 02 =
= 84.60 504=
D = =

CR-

n PR

L 2
LOC=KAHALUU C
4.60 TEM= = 21.00-
T NA = 12,00
0.01- FL = . 0.02
. ©.02 PB= 0,01
SR co2s . .
- 9.56. - C03=
L ae =

LOC=KAHALUU D

";4.90

@.01

0.10

9,10 -
'0.01 .

1.0C=KAILUA KONA

TEM= 20.690
NA = 12.00
FE = 0.01
FB = 0.69 -
€02= o
C03=.

AG = e.01

2.00 TEM= = 21.50
S NA = B
©.00- FE = ©.10
22.30  PB = 0.0l
Coco2s
¥8.50. ~CO3=
' AG =
LOC=KEAAU 1(9-3)
- 0.00 - TEN= o
ST NA = 6.00
- 0.03 'FE =  0.02
" 0.02 PB = 0.0l
: ©ogo2=
6.20 CO3= - -
0.61 AG = 0.01
LOC= KEAAY 2
0.00  TEM= ‘
. NA = 5.00
© 9.61 FE = = 0.08
.0.10 . PB = 9.91
iV ogo2s
5.60  CO3=

AC = 0.01

LAT LON=.

I'LO=

x e B

FET=
AS =
1128=
HCO=

R AP ] :,

LAT, LON= :

FLO=
K =

FET=

AS ="
 H28=
- HCO=

P =

LAT LON'A
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HCo= . -

B

LAT LON=
FLO=
K =
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A8 =

. H28=
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FLO-.
K =
_FET=
. A8 =
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. HCO=

P =

0.01

P =

193508
0.90
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.

‘B

P
B

1
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N

193500
1. 80

193?00
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2.09
0.00
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=
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|

Q
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558707.09

.20

—
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®
DAT=1970.
GPC= . .
MG-= 4,80
CU = 0.02 -
U o= -
NO2= - 0.01
HAR= 32,60 °
ELE= 834.00
DAT=1974.
SPC= :
NG = 4. 89
CU = 0.01
U o=
NO2= 0.61
"HAR= | 32,00
ELE= 8553.60
DAT=1933.
5PC=
MG = - 84.86 -
¢ = - = '
U = :
NG2= 0.60
HAR=  340.00
ELE= §595.00
DAT=1973
8pC= - .
MG = 1.80 -
CU = 0.02
U = : . -
NOo2=  0.01
HAR=  40.00
ELE= 215.09
DAT=19274.
SPC=
NG = 2,80
Cy = 0.02
U =
NO2= ¢.01
HAR=  22.00
LLE= 215

.66



26 ID#-8-380°-03 TYP=WELL ° COU=HAVAII -  LOG=KEAAU MILL 1 LAT,LON= 1938@4«

, 1350202.00 DAT=1974.
PH = ?7.80° BPG= ~ WED= 879.00 - WAD= ~ 28.00 TEM= - 19.00 BLO- : EIl =. : SPC=.  87.00
. ALK=  '80.00 DIS* - B5.00 BUSs - JLls 0 . TNA® - 6.50 = 2.00 mB: . MG = 8.10
" CA = 6.96 .SR= . = 'BA= .+ MN= . 0,80 - FE = - 10.00 .FET=- - . F = ©.10 CU =
ZN = HG = "~ B = AL s - - - PB=2 . . . A8 = BB = . U=
CL = 3.60 . BR = ko= ~02= - .. CO2F . 0.90 H28=" o NH4= - NO2=
NO3= - S POa= . 0.21 610=  86.00 ' 504= 6.20  CO3= . HCO=  86.60 CAR= - HAR= - 80.69
SE = . . ~ PHE= .~ €= CR = AC = P = 0.7 N = .49  FLE= 214,060
2v IDx 8*39e®~01 TYPeWELL =~ €OU=HAWALI = ... ~ LOC=KEAAU ORCH ! .LAT, Lon= 198937. ' 1550043.08 DAT=1974.
PH = ?7.10  8PG= WEp=  137.60 . WAD=- .8.66 TEM=  18.50 - FLO= EH = - GPC=" 300.00
ALK=  20.60 DIS= 197,60 ~ SUS= . . Li= . - NA= 38.00 K = . 8.80 TB = : NG = 7.70
€CA= 7.86 SR=  ~  BA= -  DMN= - FE =  10.00 = TET=. S 0.1 CU =
CZN = - . EHe.= - . B = CAL= PB =" AS = : 5B = U =
CL. = 64,60 BR=: "~~~ .1 = - 02 = . €02=  4.40  H28= - NH4= S Noz=
“NO3= - . PO4=.  0.21 - BI0: ©.89.00 S04= .. 14.69 C03=  6.00 -HCO=  33.60 CAR= . - HAR=  51.00
BE .= PHE=, .. . €D = - CR = CAG = P =" . 0.0v N =. 1.10 - ELE=  92.60
28 1D#=3-4003~-01  TYP=WELL  COU=HAWAIl ° . . LOC=PANAEWA 1 LAT,LON= - 194935. 1550355.00 DAT=1973.
‘P = 7.50 SPG= - . ° - WED= 866.66- WAD= 13.10 TEM= = 20.60 FLO= EH = SPC= - §5.00
ALK= - 37.00 - DIS= = 76.00 8US= LI = . NA = §.10 K = 1.80 RB= MG = 2.70
CA=  6.80. SR = . -BA-= NN = FE = -  _ FET= . F = 0.00 CU = '
N o= . HG = B = -~ AL = PB = - ' AS= - - . o 8B= - .. U =
CL = 3.6 BR= I = - - .02 = . €02=  2.80  H28= - - NH4= : NO2= -
"NO3= - . PO%4= 810=  84.00  504= 0.60  CO3= - HCO= - 45.09  CAR= © HAR= - 28.6D
ST = ‘PHE= - 7 chb = . : CR = - AG = P = . N = ELE= 206,60
$29 ID#—8—4003—0° ~ TYP=WELL -~ COU=HAWAII o LOC=PANAEWA 2 LAT,LON="' 194046. 1550352.60 DAT=1974.
© PH = SPG= - VED=- 302.00 = WAD=  13.10 . TEN= -19.56 TFLO= EI = , SPC= -
ALK=  44.00  DIS= sUs= . o Ll= . TA= 5.60 K = . 1.80 BB = : NG = 2.39
"CA = . 7,20. SR = "BA=  6.16  MN =  0.03 TFE= - 0.01 FET= . F = 0.22 . CU = 0.02
CZN = 6.01 NG = B = AL = 6.10 - PB =  0.02 A8 = 0.01 8B = ¥ g =
CL.= 2,00 . .BR=. - . T = . 02 = . C02= oL H28= - Nm4s - No2= - 0.01
- NO3=  9.24 . PO4= - . 810=  36.60 $04=  5.00 C03= .. © HCO= cAR= HAR=  39.60
SE = 6.00  PHE=  ©0.00 CD = 9.60 . CR= -~ 0.61 AG=  0.01 P = LN o= ELE= 201.00
.. 30 JD¢~8 4203-66  TYP=WELL  COU=HAVAIl - LOC=KANOELEHUA 2 LAT,LON= = 194223. 1550349.09 DAT=1974. :
B i 6.20  SPC= - VED= 2@0.00 . WAD= 6.50  TEM=  19.50 . FLO= : EX = . SPC= 140.€0
ALK= .~ 82.60 © DIS= 109.60 SUS= - LI = ' NA = 12,60 - K = 2.10 - RB = . MG = 3.56
cA = 11.00 SR = -~ 'BA = MN = 0.60 FE = ' 20.00 [FET= .- F =+ 0.60 CU=
“ZN = CHG = L o= AL = . “PB = .. .. AS = _ sp o= U =
- CL= 19,00 DBR=" . .~ 1 = 02 = . €025 89.00 . H28= - . . Nl4= o NO2=
 NO3= - P04= ©.18 SI0=  37.60 S04= 5.0 €03= - HCO= ~ 89.00 CAR= - . HAR= 43,00
sE = PH= cn = CR = AG = T P = 0,66 N = 0.6! [LELEs 50.060



81 ID#=8-4306~01  TYP=WELL
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DAT=1973."
SPC= 3.00
MG = 3.30
cy = , '
U = .
-NO2= C
‘HIAR= 26.09
ELE= 278.60"
DAT=1¢68.
5PC= 2760.00
MG = 45.060
CU =
Ng2= o
HAR= 248.69
ELE= 089.6%
DAT=1973. .
SPC= R
MG = - 4.69
cU = 0.02
U .= o
NG2= 0.01
HAR= ~ 46.60
ELE= 869.60 -
DAT=1973.
SPC= )
MG = 77.60
CU = G.02
U = - .
NO2= 1.19
HAR=  3530.060
LELE= & 503.60
DAT=1972
SPC= 1394.060
NG = 256.60
- CU =
U =
- NO2= :
HAR=  147.060
"ELE= ©932.69



ch o= -

AC =
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36 ID¥=8-5005-62  TYP=WELL COU=HAWAIL oo LOC=PEPEEKEQ MKI LAT,LON= - 195042, ' 1530538.C00 DAT=1974.

PH =  5.70 8PG= . WED= 80%9.80 - WAD=- 11.00 TEN= 23.60 FLO= EH = : - 8PC= 176.60
ALKs= 66.00  DIgs 103.00 SUSs .. Ll = .. NA = 8.4 K = . ©.60 B = MG = 8.60
CA = 11,606 Sn = . - - BA = MN = . 0.060 TFE = - 10.60 TFET= o Fo= 0.00 .CU = .
N = .G = ‘ B = _ AL = . . .- PB = s A8 = - 8B = U = :

CL = 1.10  BR = c 1 = - S 02 s o C02= .233.060  .12S8= S NE4= NO2= :
.No3= PO4= 0.18  SI0= 2%9.66°  804= 13,00 - C03= - HCO= 73.00 - CAI= HAR= 62.00 .

C8E = " PHEs - ch = . CR= ©LAG = P = $.66 N = ©0.03 FELE= 247,00

. 87 ID#=8-5548-01 ~ TYP=WELL - COU=HAWAII B . LOC=PARKER '}- LAT,LON= - 195546, 1534802.00 DAT=1977.

. PH = - ¥.38 S5PG= | . . VED= £49.00 WAD= . 6.19 . TLN= _ FLO= , EH = - SPC= 2650.00 .
AlLK= 110,606 DBIS= 1180.66 - SUS= . : Ly = - - - ‘NA = 820.60 K = 22.09 BB = G o= 47.69 .
CA = 20,60 - SR = . . BA = MN = -.10.60 FE = 20.69  FET= Fr = 0.50  CU =. .

ZN = . HG = B = AL = . . PB = . . AS = I 8B = U =

CL = 549.66- BR = I = 02 = S Co2= “7.10 N2s= o N¥4= Ng2= - .
‘NO3= : Po4= " BI0= . 56.00 S04= 99.690- CO03= - HCO= 14€.06 = CAlls HAR= 270.00
8T = PHE= €D = . CR = . . AG = P = "W, = * ELE=- 814.09

38 ID#=8-5745-01 TYP=WELL COU=HAVATI > © LOC=PARKER 5 LAT,LON= 195725, 1554558.00 DAT=1974.

. PH= . srG=. . .- WED= 1236.60 TWAD= ~ 16.00' TEMs: 26.790 FLO= -~ =~ Ei = ' SPC=  289.60
AEK=  88.60 DIS= 234.00 -~SUS= LI = ©  NA = 27.60 K = 3.16° B = HG = 8.60
CA = 5.4 SR =. - BA=  06.10 MY = .61 TFE = . 9.27 TFET= F = 0.86 . QU = 0.05
ZN = . ©.12 HG = B = AL = 0.10 PB = 0.01 AS = 0.01 §G = U = s

CL = .4€8.68 .. BR = 1= . 02 .= = L C02= 5.20  H28= NH4= NO2= 9.61
‘NQ3= .94 PO4= . - SI0=  46.80 S04=  14.06 .- €03= HCO= 102.00  CARs: HAR= 76,00
SE = 0.00 PHE=  0.60 CD = ©.66 CR = 0.01 AG = 6.61 P = N = 8.86 ELE= 1213.00 .

32 1D#=8~5745-902  TYP=WELL . COUsHAWAII LOC=PARKER 4 - - LAT,LON= 195722, 1534551.60 DAT=1977.

© PH. = 7.40  SPG= . .  WED= 1231.00 . WAD= | 16.66 TEM= - 26.70 TFLO= : U BRH = SPC=  278.90
ALK= - . 82.60 . DIS= - 207.090 SUS= . LI =. -7+ NA= 84.00. K = 4.8¢ RB = : MG = 9.99
CA = .00 'SR =. - . BA = MN = - 0.00. FE = 26.60  FET:= Fo= 1 9.86 QU =
ZN = . _RGC = B = AL = - 7 PB = - S A8 = : 8B = - U =
CL.= -~ 27.6¢  BR = -1 = 02 = ' C02= 6.40  H2S= © . NH4= NO2=
NO3= T PQ4= §10="  57.00 S04= . 16.60 J03= . HCo=  1€0.068  CAR= HAR=  63.60
SE = PHE= Cch = CR = o AG = P = - N = ELE= 1283.20

40 ID#=8-5814-01 TYP=WELL  COU=HAWAII =~ LOC=LAUPAHOEHOE  LAT,LGN= 195857, 1551423.66 DAT=1974.

PH = 7.60  SPG= . "WED= 700.060  WAD= 5.99  TEM= 19.69  FLO= . Bl = SPC=  425.090
ALK= = 45,60  DIS= 262.6¢ SUS= LI = .0 & - NA=  46.60 K = - 4,10 IR = MG = 13.69
CA = 13.00 SR = BA = MN = 9.00 IR = 60.60. TET= : ©F = 9.16 CU = -
7ZN = . IHG = B = AL = . PB = . AS = 85 = . ) U =

Cl, = 166.06 DR = B S 02 = . €o2= .8.80 I28= N 3 CE NO2=

T roas 0.21 SI0= 40.00 804= 14,00 €O3= nNCH= - 55.00 CARS HARE 91,00
S o= P CR = . P 0,07 N k2 G, | DA DS [T I A10)



41 1D#=8-5946-01 TYP=WELL - COUSHAWAII ' . .  LOC=LALAMILO -  LAT,LON=  195930.

1554630.00 DAT=1$77.
P = . BPe= WED= 1277.00 _WAD=. . 24.90 TEM:  26.560 - FLO= ry = EPGCE A0, 600
ALK= 73.060 DIS= 201,00 SUS= LI = NA = ~ 61.66 K = 5.90 R = , MG = 15.060
CA =" 11,00 SR = . - BA = MN = 20,06 FE = . 4€.60 . FET= . . - F =- ©0.30 U=
CIN = o HG = -~ B.= C AL = T PR = COAS = o 8B s . U =
CL = 78,660 'DR= - ... .. .1 = 02 = . - co2= .. H2B= - T NH4= ‘ no2= Y
© NO3= . _PO4= S10= ' 5§55.060 - S04= _ 21,00.. (C03= . HCO= 89,60 CAR= HAR:  89.09
BE = PHE= cD = CR = - CAG = S - N = ELL= 1172.69
42 1D#=8~6048~01  TYP=WELL COU=HAWAII © 0 LOC=KAWAIHAE #2 = LAT,LON= = 206029. i551723.00 DAT=1961,
PIl = 7.70 '5PC= . . WED= 432.00 - WAD=  3.30 - TEM= K  26.10 _ FLO= . .. EH = SPC=
" ALK= 78,00 DIS= i BUSs - Li = - . NA-= K = . " RB = Mg = 27.80
"CA.®=  "58.66 - BR= _ . . . BA =- © MN = 0.1¢. FE= - ° ' FET= . . .. F = Cy =
N = - CHe = B = AL = . PB = . S A8 = . T @B = - U =
CL = G50.60 - BR = L 1= . T e2 = .0 0 002= ©ones= - NH4= . Rez= - _
NO3= C P04 ... SI10=  30.60 - 5304=- 90.80 C03= S | (o1 o . CAR= o HAR: 250.60
St = PHE= ~ - .. CD = " CR = S AG = P = SN o= CELE=  392.060
" 43  1D#=8-6049-02 . =WELL = COU=HAWAII : 7 LOC=M KEA RESRT3 LAT,LON=  2600234. 1554940.60 DAT=1964.
- PH = . 7.40- SPG= - - © WED=  40.00 WAD= . . TEM= - 26.09 FLO= S 01 S T BPC= '
ALK=  78.00 . DBIS= - C T 8Us= . LI = NA = "458.60 K = 80.69 RB'= NG = 68,30
. CA = 37.80 - SBR = .. . 'BA = MY = 0.05 TE = .04 . FET= F = 0.20° CU = - 0.1
- ZN = 9.16 HC = | ; B = AL = .65 ©PB = 9.01 AS = 0.91. 8B = -y = -
CL. = ©12.00 "BR = v -1 = 02 = ... Ce2= - OH25= . NHa= _ No2= G.02
NO3=. . 1.82  PO4= - . 8I0= 65.60 . S04= 1067.09 COG3= -HCO= , CAR= =~ - -+ - HAR= 378.68
SE = 6.01 PIE= " 0.00 . CD = - CR = . AG = P o= - N = . . ELE= 14.60
44 ID#=8-6049-03 TYP=WELL  COU=HAWVAII ~ LOC=M KEA RESRT4 LAT,LON=  20003%. "15549240.69% DAT=1974. :
PH = 7.30 ° BPG= WED= .. "WAD= | - TEM= 25.09  FLO= . EH = . SFC= ©999.00 .
ALK= -~ $85.00  DBISz 7090.00. SUS= - LI = © NA = 2460.60 K = 110.06 RB = NG = 270.62
CA = . 120.060 - SR = . BA = - MN = 110.00 FE =  60.00 FET= - COF = ©.30  CU =
ZN = CHG = _ B = AL = . PB = A8 = - 8B = . U =
CL = BR = 1 = : 02 = CO2= - 8.30 I[28= CNH4= - . Ng2= .
NO@= PC4=  90.37 SI0= - 53.00 S04= §580.00  C03= . . HCO= 104.€0  CAR= HAR= 1409.60
8E = - PHE= p ¢p = . . ..  CR-= .- AG = .- P o= 9.12 .. N = 1.10 . ELE=
45 ID#=8-6147~01  TYP=WELL . COU=HAWAII : .LOC=KAWAINAE 3 LAT,LON= 269132, 1554711.60  DAT=19:23.
PH = 7.8 SPG= . | ., VED= 1046.060 . WAD= . 4.60 TEM=" '85.60 TFLO= . EH = 5PC=
oL MEK= . 89.60 DIS= CL 8US= : LL = _ U NA = 185,00 K = 14.39 UD = MO o= 32.89
© CA = 31.50 SR= " BA = , ©OMN = ©.05 FE = 0.64 FET= N . .20 (U = 6.13
A ©.16 HG = B s .. . AL = 9.65 . PB = 90.01 AS = 0.01 SB = g = '
Cl, = 250.60 BR = I = 02 = U go2= . H28= .. NH4= . - NO2= 0.00
S WNO03= . 2.89  PO4s= T 8I0= . B89.20 S04=  54.06 . CO3= - HCO= - .7 CAR= . “HAR= 214,60
© B8E = - ©.61 PHEz= ©  0.00 €D = €R = -~ AG = _ P =" SN o= ‘ELE= 982.00
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46 ID#-8—6148—01 TYP=WELL “COU=HAWAI I ) LOC= KAWAIHAE B LAT, LON‘ ?00122. 1554962.00 DAT=1961.,

PH = - 8SPG= " WED= 620.00  WAD= 3.30 . TEM= 27.20 - FLO= L = T 8re= .

ALKs 65,00 DISa - BUB= T 7) SN - NA = K o= ng = ) MG = - 34.69 .

CA =. "20.00 SR = - BA & “MN-=-" . 0.10 FE = 0,20 FET= - - - F = 0,10, CU = 0.10

ZN = 0.63 HCG = - B = AL = 0,10 . "PB = 9,03 - AS = .. ©.01 8B = - U = o

CL = 825.00 ° BR = 1 = S 02 = I s C02= - 00 - H28= : .. NH4= No2=

. NO3= 0.10 Po4= 510= 60.60 3504=  .-57.30 GC03= HCO= TocAR= MAR= 193,00

SE = 0.056 PHE= ©.61 CD.= . GR = - TAG = P = N = ELE=  §579.00 -
47 ID#-SdGI@SﬂOE TYP WELL . COU=HAWALI ) .. . LOC=XAWAIHAF 4 LAT LON' : 2@0101. 1534808.00 DAT=19790.
CPHo= - 7.40  BPGs . WED® 626.06 WAD= . 7,66 TEM: 26.40 FLO= EH = . SPC=
- ALK: . 69.86 . DiSs sugs .. - L o= - NA = 168.00 K = ©.70 - RD = MG = 20,80
. CA = 172.060 - BR = BA = . MN 2 .. 0.01 TE = 0.03 FET= .~ - F = 0.97 CU = .02

ZN = 0.61 G = B = CAL =T 0.0Z PB = 9.61 A = 9.06 B = o U = ’ o
~CL = "304.00 BR = I = o 02 = L Co2= . o H28= . - NH4= Ng2= 0.01

NO3= 6.18  PO4= . S10=  52.060 504= 0.69 . C03= - HCO= - CAR= HAR= 172.60

SE = 0.01 PHE= 6.60. CD = . CR = ; AG = P = N = ELE= §82.00
48 1D#=8~ 6391—02 TYP=TUNNEL COU=HAVWAII C LOC=PAAUILO ¢HFT LAT LON- - 2003038, 1552137.60 DAT=1955.

PH = . 30 SPG= VED= - 626.00 WAD= 1.70 TEM=. FLC= . EN = SPC=

ALK= 40.@0 DIS= SUs= “LYI'= .. NA = K = RE = - MG = 8.30

CA = 22.60 - SR = BA = MN = '6.20 | FE = B.10 FET= | Q.20 Cy = G 61

YAV 8.01 HG = B = - AL = ©.36 - PB = 0.01 AS = 0.01 BB. = U =

CL = 48.60. DR = - 1 o= 02 = e - C02= H2E= ¥ NH4= NO2Z=

NO3= 0,20 Po4=- i Si0=-  32.806 - S04= 18.10 . €O03= . HCO= CAR= HAR= 22.59

SE = .61 - PHE=- 6.01° CD = CR = L AG = P = N = LLE= 273.09
49 1D#=3-7347- 0° TYP ‘TLL COU=HAVAIL : . Log= HAIAULA 2-1 AT LON= 2013 32, 1854765.00 DAT=1936.

Pl = 8.00. SPG= -WED=. 595.060 WAD=- .7.80 TEM= 21.9006 FLO= . S Ell = _8PC= - :
CALK= . 40,00 DIS= SUS= ’ L1 = NA = - K= R_D = . MG o= 3.90
" CA = 4.90 . SR = ~ BA = My = 9.16 FE = 0.10 FET= . F = 0.19 CU = 9.10

ZN = 9.03. HG = B = - AL = - 9.30 PB = 6.063 AS = 0.01 &80 = ' U = :

CL = 26.60 - DR = I = - 02 = C002= - C 1128= Mild= NO2= .

NOJ= 1,20 PQ4= o 819= 28.40 = S04= 12.50 CO3= 1CO= CAR= HARB= 49,30
. SE = 0.05 . PHE= 0.0t CD = S CR = AG = P = N = ELE= 342,00
)0 ID#=03-7446-01 TYP=TUNNEL COU=IIAWAII. LOC=KOHALA STATT  LAT,LON= - 201423, 1554642.,.060 DAT=1974,

pit = 6.90 HPe= o ViD= 135.00 . WAD= 7.00 TiM= 22.50 FLO= ' . P o= _ sPGE 2280, 00

AfLK= 86,606 DIS= 1749.00 Sis= ’ L1 = . : NA = 460,00 - K = 19.¢¢- ®’B = - - - NG = 73,00

CA = 05,00 SR =, o BA = MN = 10.00  FLE = 100.00 FET= o= 0,10 CU =

N = - G = B = AL = : - PB = . A8 = s o= ) : uy =

CLo= . 026.606 [ : 1 = 02 = - T €02= 20.00 Has= " . Nil4= NO2=
S NOB= : PO4= 0.18 SI0=- 43.00 - 504= 110.00 C03= N ICo= 948. 09 CAR= s o HAR=E 466,00

SE = PHE= . CD = cr= - AG = P-= 0.6, N = S 1.00 ELE= 123.€9



..51

[D#=8-7650-01
.. PH = ° 6.90  SPG=
“ALK= * %5.60. DIS=
CA = 4.50 SR =
ZN = . - HG =
GL = 99.00 ' BR =
NO3=. .- PO4=
SE = PHE= -
52 ID#=8-7652-01
PH = 6.90  SPG=
ALK= 118.00 . DIs=
CA= 15.00 " SR =
ZN = . HG =
CL = 420.00 BR =
NO3= ' . PO4=
SE = PHE= .

' TYP TUNNEL

320.00

TYP=TUNNEL

962.60

nm--vuu

o
COU=HAVAIT -
WED=  61. 00
8US=
BA &
o=
S10= 88.00. .
cc= - o
COU=HAWAT I
WED=  42.00
SUS= :
BA =
10=  54.00
D=

COMN

S04

WAD=

LT o=
S MN s
A ,

504

N v]
&

WAD=

L1

AL
02

-
=

wn oy

Huunnu

LOC=HOEA SHAFT

‘2.00 TEM="  24.60
o NA = 92,00
6.00  FL = | 40,60
.. PR = - .
; e o2 18,00
26.00 ¢ CO3= '’
LOC=WAIKANE SHAF
- 9.50  TEM= 22,00
- NA = 200.00
. 16,00 - FE =  46.00 .-
- PB = . S
T C02= " 29,00
63.00 C03= o
. AG =

. LAT,LON=

LAT, LON“
FLO= .
4K =
FET=
AS:
H2S=
~ HCO=
Pﬂ=.

91,00

. 201603

- 4,46

201603,
13 00

144.08

.36

_guget

ER

el

&
&1
2
£
£
=3
S

- MG
cu

1.60 -

DAT=

SPC=

MG =
CU =
e
NO2=

HAR=
" ELE=

DAT=

P

SPC=

LI 1]

HAR=
ELE=

1974.
490.00
6.20

37.00
52.00

1974, :
1450, 00
- 27.00

i50.00:
$33.00



TABLE 2 Maui

1 ID»=6-2806-01 TYP=SPRING’ COU=MAVI - Lo LOC PUNAHOA" SPR LAT LON-’. 903836.‘ 15606 0.00. DAT=1975. . -
. PH = 6.80  SPG= . . WED= .0 WAD=: . . TEM= . FLo= CEH = .. SPC= @831.00°
“ALK= | 80.09 DIS= 454.00 SUS= .. L= CNA.=  130.00 . K = 5.76 _RB = - -+ MG = ' 13.00
CA = 12,60 SR = BA = : MN = 10.00 FE = 19.60 ~ FET= . T = 0.10° CU = e
ZH = ne = B = -0 AL = PR A = - - 8B = - U=
CL = 0.0 BR = | 02 = Co2= - 9,16 H2g= © . NH4= . ' NO2=
HO3= CPO4=  0.63  gI0= 18.090. - S04= = 27.060- CO03=.  ~ ©.0% - HCO= 386.80 CAR= © 7" HAR=
SE = PHE= . Ch = CR = . AG = o P = @.61 N =~ 2,30 ELE= -
2 Ib#=6-3925-01  TYPSWELL . COU=MAUI. . - . LOC=MAKENA 68 LAT,LON= ~ 203912, 1562559 @0 DAT=1964,
PH = 7.3 SPG= . WED= 382.00 WAD= - 0.80 TEN= - 20.00 . FLO= EH = SpC= . :
ALK= 200.00  DIlg= - - 8UGe= . LI = .. NA = 255,66 KX = .'28.00° BB = MG = 64.20
CA = 49.60 © SR = BA = T MN = ©.65 FE = ©.18 TET= . =~ T = 0.10. CU = §.10
ZN'=  %6.10 . RG = - B = AL = ©.03 PB = ©.61 AS = 0.61 8B =. " U o=
CL = .560.60 BR =:- 1 o= e 02 0= : €oz= - H2S= - Nig= - RO2= 5.60
‘NO3= V.10  PO4= » ' SI 0= © 41.00. S04= 50,00 (CO03= . HCO= - QCAR= . 0.00 . HAR= 383.60 -
SE = 9.01 PHE= - 0.00 = " CR = AG = P = . - N = " - . ELE= 882.00
-8  ID¥=6-4427-14  TYP=WELL COU=MAUI o LOC HAQHIMOTO T LAT LGN- 204635.  1562701. 00 - DAT=1974.
PH=. 7.6060 SPC= - - = WED=- 200.00 WAD= TEN= .56 . FLO= EH = SPC= 1359.006
ALK= 196,00 DIS= 799.00 . SUS= L LI = . NA = 240 60 X = 26.06 RB = OMG = 18.090
CA = 13.06 SR = BA = : MN = 9.6 FE = . 46.08 FET= g F = 0.36 CU =
gN = - nec = . B = S AL = A PB = . AS = A 8B = U =
CL = 270.60 BR = S = o 02= . - C02= 9.60  H28= NH4= - CWOZ= . -
NO3= PO4= ©.80  SI0= ' 59.00 S04= -44.06.. CO03= . .. - HCO= 232.09 CAR= - HAR= 119,00 -
SE = PHE= o cp = . CR = A6 = P = 0.29 N = 2.56 ELE= 189.060 -
4. 1D#=6-4737-01 TYPSTUNNEL COU=MAUI : - LOC=KINEJ SHAFT  LAT,LON= - 204721 1562745.66 DAT=1973.
- PH = apgs WED=  28.00  WAD= - '3.36  TEM: _ FLO= vy = C 8PU=z 4359,00
ALK= , . DIS= 1600.60 - SUS= - LI = NA = 484.66 K = 23,60 RB = ' MG = 64.00
CA = 54.66 ER = .. BA = MN = © VR = ' CTET= S O ©.40 CU =
AN = , G = B o= AL = CoPB = L AR = R~ | R U=
CL = §73.60 BR = .. I = 02 = . goz= - - H2S= NHi4= . TNO2= ,
NOR= 6.80 - Po4= . 0,086 SI0: - 48.€0 . S04= 93,69:° C03= . 0.60 HCO=- 559,66 .CAR= = . HAR= 0.60 . .
81 o= - PHE= B o] i g SCR = : AG = A A ... N = ELE= =~ 26.060 .
5 ID#=6~4824-01  TYP=VELL . COU=MAUI S © LOC=KINE{ EXPLOR LAT,LON= *  204827. . 1562422.060 - DAT=1971.
PH = 7.79  8PC= A WED= 640.00 - WAD= 2.86 TEM: .24.00 FLD= EH = - SPC=  612.00
ALK=" 1920.60 DIS= 468.60 SUS= ' LI = . NA= 95.606 K = 11,60 -RB = - MG = 18.00 .
"CA = 11.60 SR o= DA = : N o= - - TR = .. . FET= .. . F = 0.80 cy= - - -
ZN = . HG = ‘B = , AL =7 " . 'FB = . A8 = . . ! BB= . U =
Cl. = 73.60 PBR = I = C 02 = : CO2= .. H28= - - NE4= . . NO2= .. -
‘NOY= 12,06 Po4= 0.60 - 8i0= §7.00 £04= 16.09  CO3= ©.00 UCO= 232.00- CAR= .~~~ HAR= 102,00
88 = . PHE= © QD = CR = AG = P s - N = g ELE= 593,00



6 1D#=6-4626-01 . TYP=WELL COU=MAUI ’ s LOC=KIII:T san1 LAT,LON=  204845. 1562549.00 DAT=1972.

PH = 8,00 SPG= . WED= .. - WAD= 3.60  TEM= FLO= B0 = . BPGE 1670.00
“ALK= 273.06 DIS= 979,00 SyUS=: .. Ll = NA = 2?5.00 K = . 19,80 BD = : MG = 85,00
“CA = 21.00 SR = . - BA=T MN = .= CTET= O F s . 0.80 CU-=

ZN = . cHG = - . - B s Y0 AL = PB= - - 0 A8 = . 8B = U =

CL =. 335.00 BR = o - = c 02 s co2= " n2s=" - - NIl4= L NO2= ‘
NO3= 13.00 PO4= 9.00 . SIO= - .58.00 804= * §3.00 - C03= o HCO= 333.00 : CAR= HAR= 197.00
SE = . PHE= - . CD = .. CR= " - A e S I .. - N = o ELE= 325.09
7 1D#z6-4928-62  TYP=SHAFT COU=MAUI A - LOG= PUUNENE AIRP LAT, LON= 204909, 1562814.00 DAT=1073.
PR = . 7.80 GPC= WED= 53.06 WAD= - 4.3¢ TEMN= FLO= A EO = v . 8PC= 18%0.60
ALK= -~ pis= 1046.69 = 8SUsS* . LI = .. NA = 297.60 K = 13.60 RB = _ NG = 45.00
CA = 30.60 SR = BA = - MN =. " FE = ‘ FET= r = 0.40 CU =

ZN = - HG = . ' B = . ‘AL = PB = . A8 = 8B = SRR ¢ S

CL = °3920.60 BR = : 1 = 02 = €02= o H28= : NH4= No2=

NO3= 4.30 . PQ4= . 9.00 SI0= . 44.00 S04=- 53.60 CO3= 9.09 HCO= 834.80 CAR= B : HAR= 268.::0
SE = - PHE= - Ch = o .. CR = : " AG = P = N ELE=  5¢.00
& ID#=6-4937-01 - TYP WTLL‘ COU=MAUI v -7 LOC=OLOWALU §1¢  LAT,LON= 204931, 1563712 @0 DAT=1974.
rH = 7.10  SPG= WED= 300.00 VWAD= ~ 3.59 TElM= 25.69  FLO= : Efl = SPC= 3566,00
ALK= -116.60  DIS= 1900.00 suUs= LI = "NA = 370.60 . K = i4.00 IB = o MG = 129.60
CA = 160.90 SR = BA = .. MN = ©.00 . FE = 16.60  FET= o - F = 0.10  CU =

ZN = HG = ~ - . B = .. AL = PB = - SOAS = sp= - U =

CL = 1660.00 DR =. _ . o= .02 = Co2= 18.60 . H2S8= C NII4= : NO2=

NO3= - PO4= 0.21  SI0= 62.660 S04= 110.06- CO03= HCO=" 141.00 CAR= " HAR=  899.09
SE = PHE= - = - Cp = S, CR = . AG = R P = 9,07 N = 1.90 ELE= 165.00
9 ID#=6-5621-01 TYP=WELL COU=MAUI . B LOC=PUKALANI. LAT,LON=  205014. 1562127.60 DAT=1972.

PH = - 7,40 SPG=. . WED= 1149.00 WAD= 8.090 TEN= 19.50 FLO= . EH = : SPC= 29020.00
ALK=  69.00 DPIS= 1030.66 SUS= . S 7 L NA = 116.69 K = 19.6¢ = IB = : MG =  103.60
CA = 84.00 . SR = BA = , TMN = FE = : FET= . F = ©.16 CU = -

ZN = - - HG = . - B = AL = PB = : AS = SR = - U =

CL = 552.66 . BR = . S B 02 = g02= 8 H28= NE4= o NO2=

NC3= 19.60  PO4= ©.60 SI0= - 48.00 - S04= 55.06 ° CO03= .09 HCO= '.79.00 - CAR= , - HAR= 634.60

S o= - PHE= . . Ch = . - CR = AG = P = . N = - . ELE= 1085.00

16 ID#=6—5128—02 TYP=WELL = COU=MAUI - .- LOC=VWAIKAPU = LAT, LON- 205102, 1562825.060 DAT=1974, :

PH = =~ 7.40 SPG= WED= 129.00  WAD= 4.20 - TEN= 24.60  FLO=. EN = . 5PC= 1850.00
- ALK= 296.0¢ DIS= 1030.90  SUS= . . LI = . : . NA = 3e9.60 K = ... BB = - MG = 42,60

CA = 388.00 SR = _ BA = MN = - 0.00 . FE = 49.60  TET= F = 0.09 (U =

A HG = . "B = - AL = - PB = - AS = . SB = U =

CL = 400.00 BR = : I = Q2 = ‘C02= 23.00 H28= ' . NH4=" = =~ WO2=

NO3= - PO4s= 9.06 SI0= 2999,990  SC4= 53.00° €O03= _ HCO= 861.00  CAR= | HAR= ' 270.60

SE = = AG = . P = 0.02 N = .05 ELE= 126.00

PHE= Cbh = : - CR



I

11 ID#=6-5130-02  TYP=WELL

ri

ALK=

CA

8.10
194.00
12.00

16,90

12 ID#=6-~5328~0
P = . -

ALK= 189.00

cA = 16.060

N = - 0.13

CL = 152.00
NO3= 2.90.
SE = ©.00

13 iB#=6-5329-9
PH = = 6.90
ALK= "~ 123.60
CA = 26.60

ZN = ©.01

CL = 396.00
NO3= 4.34

SE = 9.01

1.

288.00

1.06

TYP=WELL -

§PC=

4
8PG=

0.00

DIS=

SR
HG
BR
PO4=
PHE=

14 1D#26-5330-05

Plx

ALK=

CA =

- ZN
L
NOZ

"w
=

15
PH

ionouu

1

ALK=

CA
ZN.
CL

=z
o]
[

[N I 1}

SE

7.60
74,00
16,00

40.0@.
4.70¢

nouon

0.00 -

TYP=WELL -

209.69

Pl

Dr=-3330-06

7.40
83.00
15. 60
0.01
42,00
4.2
0.01%

S

H1 1

TYP=WELL

e =

TYP=VELL

R EY--

"BA
b=
D =

. BA

- S10

. COoU=HAUIL
WED= 1026, 00
Sus=
BA =

- .o
10=  84.00.
p=
COU=MAUT -

WED=  28.00
sUs= - '
BA = 8.10°
B = .

I =

COYU=MAUI
VED= -
SUS=

B

T non

$10="

COU=MAUT
WED=
SUs=

B
1
50.00

(1]

bp'

110.00

Cane
RO

53.00

431.00.

EBCE
]

i 1 e
B~
=

804

”t"-:z:
Er-g -

5282
by

LI LI LI { N { I )

-~
>4

10.60

Hobuw g dou

TN TR TR TR TR

- 41.00

LOC=WAIKAPU 2

19.306

" 9.00

-LOC=CANNFERY SHFT

3.00

' 0.03

2.10

 28.00
0.01"

TEM=

CNA =
10.00

E
PB

co2= .
€03= -

AG =

TEM=
NA

PB

FE =

74,00

'3.00

0.00

 96.00

0.12

0.61

6.01

" LOC=VWAR MEMORIAL

9.05

. 0.01

TEM=
VA
I'E
PB
co2

uwu iy

 C03=

AG =

153.00

9.063
. 9.01

LOC=VWVAILUKU Sl33

. 26.00  TEN=
: NA =
FE =
PB = .
Co2=
12.060 €O3=
. AG =
LOC=WAILUKU
27.30 © TLEM=
NA =
0.905 Iy =
6.01 .. IB =
T EE Q2=
16.00 - C03=
. AG =

22.060

26,00

28.00
0.62

0.01

N

@ &
LAT,LON= -  2053154. 1563038.00
FLO= | EH = . :
K = 3.60 RB = . )
FET= T F = 0.50
AS = . 8B =
H28= Nh4=
HCO= 236.00 CAR=
P = . 6.34 N = 2.80
LAT,LON=  205326. 1562840.09
- FLO= . EH =
K = 10.90 RB = -
- FET= ~ F = 6.25
AR = - 0.01 8B =
H28= ' NH4= o
HCO= CAR= C0.60
P = N = . B
LAT,LON= . 205333. 1562933.60
FLO= EI = :
K = 13.30 BB =
- FET= i ’ F = 2.006
AS = - 0.00 SB =
n2s= Nil4=
. HCO= "CAR= 0.606
P = N =
LAT, LON= 203365. 1563043.00
FLO= i EHN =
K = 2.30 RB = i -
FET= . Fo= 0.29
AS = sB = '
- H2B= : NCER
-[IC0= . 920.0600 CAR=
P = CNo=
LAT,LON= . 205336. 1563045.00
F1.O= FH =
K = 2,76 I =
FET= ' Fo= 0.16
AS = 0.00 - SB =
- H2S= - Nil4=
-HCO= - CAl=
- P =. =

5PC=
T
A

CU

non

NQ2=
HAR=
ELE=

DAT=
SPC=
NG
CU

wnou

NO2=
AR=

ELE=

=1974.

461.60
S ©0.59

69.09
518.60

1975.
26.00 -
0.062

0.61
182.00
20.60

i907.

. 37.60.
6.0L

0. 14

217.46

89,69

1072,
299,00
11.60 - .

85.00
409. 00

19443,

{4.10
0.01

. 0.60
97.00
310.060
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16 ID#=6-5330-10 TYP=WELL _ COU=MAUI . LOC=MOKUFWAU 2 LAT, LON-_; 205329

1 5E DAT=1974.
PH = - 7.60 SPC= WED= 600.00 © WAD= ' 21.0€  TLEN= 25.00 FLO= CFH = : SPC= 340,00
" ALK= 783.00- . DISx  242.060  SUS= . LI = .NA = 81.00 K = S 2,60 RB = MG = 13.60
‘CA = 20.00 . SR = . - BA = ' MN = ‘0.00 TE = 20.66 - FET= . F = 0.10 CU = .
= .- HE = o B-= AL. = PR = .- A8 = - - 8B = U =
CL = - §4.00 BR = N ST 02 = 8 Co2= .3.80 . H28= ' : NIfd= _ NO2=
NO3= - PO4= 0.25 SI0= §3.00 S04= - 16.060 CO03= : HCO= - 95.8®  CAR= HAR= " 100.69..
SE = PHE= B CD = : CRh= . . . .AC = . r = 0.88 N = 1.10 ELE= 333.00
17 1D v—é“nSSOdll TYP=WELL . coU‘MAUI _ C Loc WAILUKU LAT,LON=. 203330. 1563054, 0@ DAT= 1972, -
PH = - 7.60 . 8PG= . . . WDz WAD=.. TEM= 22.56 hLO-',_' © EH = . GPC=33600.00 -
ALK=  81.69 DIS= ' 255.60 sUs= . - L1 = o NA 2 . 80.00 K =. 2.20 BRB = . MG = 3,068
= 18.00 BR = C - BA = “MN = 0.05 FE =  0.02  FET= - . F = 90.16 CU = 0.01

A 6.01  Ho = - . . B = , AL = 0.01.. PP = .01 " AS = ©.,60 Sb = U =
€L = " 43.00 BR = R S S 02 = ) - COo2=. 4.00 H28= - © - NHA= NQ2= 0.02
NG3= 4.43 - PO4= .. - 8I0= . 76,00  S04= 21.66- .C03= . . HCO= 99,00 CAR= 81.060 - HAR= 99.69
'SE = ‘.01 ° PHE= 0.60 CD = "CR = .- . AG = P .= . N = ' 2.60 [LLE=  3854.¢@
18 IP#=6-5332-02  TYP=TUNNEL COU=MAUI ., = - LOC“IAO TUNNEL .~ LAT,LON=  205369. 1543236.60 DAT=i971.

PH = . 8.306 SPG= .- WED= © WAD= - TEM= FLO= o EH = , ' BPC=

. ALK= 56.00 DBIS= . SUs= - CLI o= - - NA = S K = . - RB = MG =

CA & - 'BR = : BA = ' FIN = FE = FET= .- F = CU =

ZN = HG = B .= AL-= PB = AS = 8B = - U =

ClL. = BR = I = 02 = CO2= 1i28= <. - HH4= S NO2= V.01
NQ3= 0.23  PO4= S10= 18.26  S04= Co3=' HCO= . .. . - CAR= HAR= Uu.OU
Sk = PHE= Ch = CR = AG = p = N = ~ ELE= 787

o 19 ID#=6-5339~01  TYP=WELL ~° COU=MAUI . . 1L.oC= LAUAINA 1 LAT,LON= = 203322, 156?940.00 DAT=1972.

T PH = 7.60 8pe= . WED= . 476.00  WAD=  2.60 = TENS 21.60 FLO= ‘ Rl = SpPC= 934,00
ALK= . 119,60 DIS= 665.60 SUS=s . LI = "NA = 120.60 . K = 6.50  RB = . MG = 27.09
CA = 26.60 SR = T BA = . MY s - ©.G5 FE = = ©.683 FET= - O F = 0.20 CU = 5.190
TN o= 0.10 HG = B = AL = 2.90 . PB = 0.01 AS = - 9.01 - 8B = v U = .
CL, = 210,00 BR = P o= - 02 = Qo2= - 5.8 nmes= R . NO2= .00
NO3=  19.60  PO4= . §10= - §57.006 - 504= 20,06 . CO3= S HCO= 145,09 CAR= - 119.00  TAR= 176.60
SR = - - 0.083 - PHE=- cp = CR = "AG = . P = N = 7.26°  TLE=  497.00

.20 IDB#=6-5330-02 TYP=WELL COU=MAUT - " .7 LOC=LANAINA 2 LAT, LON= 205320, 1563945.00. DAT=1974.

P o= 7.00 spC= - WED= 498.60 WAD=" - 1.86  TEN= 21.59 . rLo= - 0 BT , SBPCE 1060.00

ALKz 116,00 DIS=  58G.60  SUS= Ll = - O NA = 120,60 K = 6.70, Ry = NG = 30,00

CA = 30.00 7 SR = BA = T MN = 0,05 FE = 20,60 ers o= T0., 28 Cy = 0,10

YN = O, 10 jHe = n = Al = .05 B = 0.0t A8 = . 0.01 . 8B = . U = .

ClLo= 200,00 B o= : B 02 = T Eo2= G.d . Do NU4= . CONQ2= 0,01

NOG= 6,20 rods 0.50 ~10- 57.60 S04= 39.00  COu= o HCO= 134,00 CAR= o HARZ 200, 69
' = = = 1.40 | ELE= - 241.08

SR o= . 0.00 POEs 0.06 . Ch = N 1 AG = . P o= 0.8 N



21 1D#=6-5339-63 TYP=WELL -~ COU=MAUI - : "LoC= KANAHA 1. - - LAT LON= 205344. 1568930.00 DAT=1977.
PH = 6,20 SPG=  WED= 642.00 WAD= 2 50 : TEM= ‘ ) TLO’ Bl = "8rG= 2606.00
ALKz - 49.060 - DIS= 547.00. . BUS= - Ll = NA = 130.00,‘ K = '6.30 RB = | ' NG = 19.60
CA = 26.00 SR = . BA = MN = 10.00 FE = 20.900 FET= R 0.10 CU = :
ZN = : - HG = .. B = AL = PB = : AS = ] SB = ‘ U = -
CL = 260.00 . BR = B S 02 = ) . C02= - 61.00 - H28= o © NH4= , NO2= '
NO3= - PO4= 0.21 SI0= 22.00 :8S04= - 84.00° (CO3= - YICO= - . 66.00 . CAR= IIAR= 149.060
ST = PHE= ) Cp = - CR = . AG = P = 6.6 N = - 0.01 ELE= 593.00
22 1D#=6-5339-04 TYP WELL - COU=MAUI ' © . LOC=KANAHA 2 LAT LON' ' 200841 . 1563023,60 DAT=1973. :
- PH = 8.00 SPG- . WED= 749.00 - WAD= .3.20 TEM= = 20.50 FLO= Kl = SPC=  159.60
©OALK= §6.00 Dis=. 123;00 . 8US= LI = ' NA = 11.86 K = 1.50 g = . NG = 5.70
~CA = " 11.006. 88 = ’ - BA = MN = I = 80.00 - FET= - . F = . 6.10 CU =
ZN = . TG = B = AL = rg = A8 = sp = U =
- CL = 11.00 BR = 1= ' 02 = - Co2= 1.19 H28= - - NH4= ‘ - NO2=
NO3= : Po4=" . 0.34- §Sl0= 44.00 - S04= '3.76 . CO03= . HCO= 68.086° CAR= . - HAR= 51.66
. SE = PHE= =~ - . . €h = - - -CR = ' CAG = " P =  0.08 N = 9.33° ELE= 634.60
23 ID#=6-5340-62 TYP=WELL COU=MAUTL : LOC= KAHONA sU5 LAT, LON= 205343 1564011. 60 DAT=197Z.
PH = 7.4¢ . 8PG= . WED= 323.60¢  WAD=-. 20 | TEM= - "FLO=" EH = SpC= 108%.€0 -
ALK= - 75.00 - DIS= 630.00. B8US= o LT = . ‘NA =  160.09 K = 7.00 RE = - MG = 23.00"
CA = . 21.00 SR = = .. BA = MN = FE = o FET= = - F o= 0.206 CyU = -
- ZN = G = . B = AL = PB = ’ AS = - SB = . i U =
. €L = 272.00 BR = R : 02 = coz2= : H2S8= " NIl4= - Noz=
NO3= 3.1¢ - PO4= . 810=  6.19  S04= - 38.60° C03= HCO= 91.09 CAR= JIAR= 147.09
Sk = PHE= o CD = - CR'= ‘ AG = P = . = - ~ELE= 322.60
24 - ID»=6-5420~-01 TYP=WELL = COU=MAUI ' LOC=MAUI HIGH LAT ‘LON=" - 205458. 1562054.60 DAT=1963.
PH = 6.90 SPG= - WED= 371.00 -WAD= 3.406 = TEN= 22.29 .FLO- ' Ell = : SPC= ‘
ALK= . 77.00 DIS= . . sus= . - . - LI = NA = 82.60 'K = 5.50 BB = MG = 4.70
CA = 4.00 SR = . BA = 0.10 MN = 0.63  FE =~ 0.15 FET= - S G ©.35 CU = 6.02
ZN = 0.08 HG = B = AL = -9.10 P3 = 0.01 AS = 0.01 8p = U =
CL = '160.00 BR = R S02= . Co2= ~ H28= oo NH4= NO2= 6.01
NO3= . 3.50 PG4= -~ “§I0= - 53.3@  S04= 33.60 C03= HCO= CAR= . - - HATR= © 32.60
SE = 9.06 . PHE= 90.08 CD = ¢.00 CR = . 0.01° AG=  0.01 P o= . - N = ELE= 349.00
25 ID»=6-5424-01 TYP=TUNNEL COU=MAUI . LOC SPRPCKLESVIL LAT, LOR= 205416. 1562443.00 DAT=1972.
rL = 7.69 SPG= WED= . " WAD= " 3.50 . TEM= F1.0= EIl = - . GPC= 2040,00
. ALK= 146.00 DIS= 1180.00 Sus= - . LI = . NA = 340.00 K =- 19.€6 3= . MG = 37.00
CCA = 21,00 SR = . "BA = MN = FE = R FET= . F = 0.50 CU =
ZN = X - HG = ... B = ] AL = ~.-PB = AS = SB = ] U =
€L = §15.00 BR = » 1= 02 = - . TTgo2=s H28= _ NE4= - . NO2= .y
NO3= 17.00 . PO4= 'SI0= 66.060 504= 72.00 C03= . © HCO= 178.00: ' CAR= ) 1IAR= 205.0%
SR = - = : - - CR = SoAG = B - ‘N o= "ELE=  430.69

PHE= . - €D



AG =

@ @ o ® ® L ] . o ®
26  ID¢=6-5430-01 TYP=WELL . COU=MAUI ‘ LOCs WAILRIIU TS LAT LON— 205496, 1562044.060  DAT=1975.
CPH = . 8PG= . WED= 675.60  WAD= 18.00  TEM= FLO= - - | EN = . SPC= 463,00
ALK= 81,00 . DIS= 272.00 SUSs - LI = - NA = 42,00 K = 3.10 B = MC = 11.00
CA = 18.00 SN = . BA = . MN = FE = . 20.00 FET=. F = 6.16 CU = .
foZN = : HG = B = _ AL .= “PB .= . . AS = 8B = , LU =
CL = 53.00 DR = I = 02 = co2= H2S8= - .. NH4= , NO2=
NO3= . PQO4= 0.40 . §I0= 54.00 - 504=. 27.00. CO3= HCO= 99.09 ° CAR= IAR=  90.00
SE = PHE= cp = . CR =. - - AG = P = 0.13 N = 8.20 ELE= 337.60
27 ID#=6-5519-0° TYP=WELL COU=MAUT - LOC HAIKU - LAT,LON= 203550, 1561958.60 DAT=1974.
PH = el .- WED= 228,60 - WAD= 210.060 - TEM= = 0.00 TFLO= El = : . 8PC= -
ALR= - 6%7.00 f‘DIS# ' BUs: - LI =, . NA® 96.60 K = 2.70 IB = : MG = 1.00
CA = 1.60 &n = BA 2. 0.16 - MN = 9.7 TFE =  1.58 FET= g F =  0.80 CU= .0.02
ZN = 0.56 HG = B = T AL = @.87. PB =  ©.861 AS = 6.01 80 = .U =
CL = 21,60 BR = , x =, v 02 = c02= | H2S= NHA= NO2= 6.01
. NO3= 1.20 Po4= S§10= - 40.80 §04= 26.00 . CO3= - HCO= - CAR= HAR=  40.00
SE= - 6.60 PHE= ~0.60 CD = CR = 9.06 AG .= 0.01- P = - N = ELE= 360.00
28 ID#=6-5522-01 TYP=WELL - COU‘MAUI LOC=KUAU PUMP12 LAT,LON=  205511. 1562221.68 DAT=1074.
PH = 6.96 SPG= , WED= - - WAD= 4.60 . TEM= 23.00 FLO= El = - ‘SPC= 1369.060
ALK= " 163.06 . DIS= 710.60 SUS= LT = NA = 210.€0 K = 11.66 PRB = : NG = 17.60
CA = 14.00 SR = - ' BA = NN = 19.686 - FE = '230.00 FET= . F = 0.40 CU =
ZN = . HG = - B = AL = " PB = AS = §B = U =
CL = '280.00 BR = : I = , 02 = co2= 6.25 H28= 4= NO2= :
NO3= PO4= 0.34 SI0= 52,060 S04= 46.00  CO3= . HCO= 125.06 - CAR= . HAR= 110.60
SE = PHE= » cp = CR = AG = P =+ ©.11 N = 3.90 ELE=  156.00
29 ID#=6-5540-01  TYP=WELL COU=MAUI LOC=PUUKOLII . LAT,LON=  2@5559. 1564028.00 DAT=1971.
PH = 7.70  SPG= - WED=47200,00 -  WAD= 1.46 TEM=  23.30 ° FLO= - . EH = SPC= 149G, 00
ALK= 126.00 DIS= 833.08 SUS= ‘LI =~ °'NA = 225.66 K = 14.00 BB = MG = '34.00
CA =. 16.60 SR = " BA = MN = - 0.61 FE = _ 6.2 FET= - F = 5.30 - CU = ©.08
ZN = 0.1 HG = B = AL = ©.62 PB = ©.01 AS = ©.00 SD = ~ Y =
CL = 362.66 'BR = : I = 02 = < co2:= n2s= . . NHA= NO2= 8.01
NO3=  11.60  P04= .19 - SI0= 49.00 S04 50.00 - C03= HCO= 146.00 CAR= HAR=  180.69
SE = ©.01 - PHE= 0.60 CD = CR = - AG = P = N = ELE= 444.00
30 1D*z6-5340-02  TYP=WELL  .COU=MAUI LOC=HAHAKEA 1 LAT,LON=  205514. 1564026.00 DAT=1971.
PH = 6.40 . SPC= - WED= WAD= TEM= FLO= ‘ ©OEH = SPC= 1386.00
ALK= 87.60 DIS: 762.00 SUS: LI = NA = 192,00 K =  8.80 RB = NG =  34.60
CA = 22,00 SR = BA = MN = FE = FET= . CF = ©0.40 CU =
ZN = G = B = _ AL = PB = AS = - 8B = U =
CL = 346.66 BR = Y o= 02 = Co2= Hess NR= NO2=
NO3= .40  PO4= SI0= . 54.00 S04= 52.00 . CO3= HCO= 106.69  CAR= HAR=  195.60
S = PUE= ep = CR = : P = _ N = FLE= 430.06



o

PH

CA
ZN

- ALK=

Gl o=

..3

NG3=

SE

i

ALK=

“CA

7N
€L,

. NO3

30

0.01 .

E

TYP=WELL - .
" 468.00

6.1%
TYP=TUNNEL
475.00

0.58

TYP=WELL

®

31 ID#=6-5540-03
PO = 7.00 SPC=
ALK= 136.00 = DIS=
CA=  ~9.70 SR =
AN = T HE =
CL = .149.00 DR =
NO3= 5.3¢0  PO4=
8L = : . PHE=
32 ID#»=6-G640~ 01
PH = 7.90 . SPG=
ALK= 83.90 A EE
CA = -12.66 SR =
ZN = : . HG =
‘CL = 200.00 DR =
NO3= . 4.60 PO4=
SE = " PHE=

"33 ID#=6-5840-01
.PH = _ 7.24 . SPG=
ALK ~ 72.00 DIS= .
CA = 20.50 SR =
ZN = 0.10. HGC =
CL = 352,60 BR =
NO3= 3.80 PO4=
SE = =

34  ID#=6-4126-02  TYP=WELL

. 7.56  SPC=
. 109.06  DIS=
'33.00 SR =
. HG =
59¢.00 ' PR =
"17.60  PO4=

plE=

ID#=6~ 4835 01

= e - 8PG=
= 103, 0() Dls=
= 35,00 5R =
= ' He =
= 406,00 B o=
= 11.00 PO4=
= PHE=

TYP=TUNNEL

. @
COU=MAUI
VED= 0524.00
gys= - .
. BA =
10=  46.00 -
D = :
COU"MAUI .
WED=
SUﬂn
BA =
10= 45.900
D =
COU=MAUT
WED= 274.00
SUS=
BA =
B =
I = .
Sio= 53.60
€D = :
COU=MAUI
‘WED= -198.00
SUs=
BA =
B =
I-.= Lo
‘S10= 45.00
cn = : .
COU=MAU!
WED=" 143.00
SUs= :
BA =
B =
I = :
510= 60.00
¢h =

O

o
REs
i u agisnn

a
=]

| WAD

DO m = .
mom?E:§ '

504=

[N T

= r
gEBD

504

[ I T 13

e
=]

=]

B

U ounoun

2.76

26,00 .

.'0.00

 26.00°

- 2.79

LOC=HAHAKEA 2

- LOC=HONOKOWAI
TEM=
NA =
FE =

TEM= 2
: 18

1

5.

0.08

2.03

48.60 -

'LOC=VWAILEA 2

2.00

. 93.00

FE

TEM=
NA 325
PB
19
Coa
AG

nounounon

1

-LOC=UKUMEHAME

. 6.00

50.¢0

TEM=
NA = .
I, =
ey o=

‘Co2=

COd= -

AG =

FE = O.
= 0.

33.
180.

20.50
130.00
10.00

.10

60
62

91 .

.00

LAT,LON=

FLO=
K =
-FET=
AS =
H2s=
"HCO=
P =2

LAT,LON=
-FLO=

K =

‘FET=
AS

‘H28=
HCO=
P =

13

LAT LON"
FLO= -
K =
FET=
A8 =
‘H2S=
HCO=

P =._

LA’I‘ LON"
FLO=

. K =
FET=
AS =
H28= -
Heoe=-

."p.—_

00
00

LAT, LON= E

FLO=
K =
FET=
AS =
H28=
HCOo=
P. =

L ®
205503, 1564018.00
. EH =
) 8.00 g =
o r o= 6.30
8Sp = :
o - NH4=
166.00 . CAR= -
- N =
205 631. : 1564010 00
- EH =
" -5.9¢ RE = :
: r = 0.26
SB =
A NHd=
67.00  CAR=
1.99. - N = 1.88
205806 1564@01 00
) EH =
12.60 BB = .
: B 2.380
0.01 SB =
NH4=
CAR=
N =
204‘1"8 1562621.00
) EH =
21.60 . RD =
r = 9.10
8B =
o Nil4= -
183.09  CAlt=
N =
204847 1563G558. 00
SR o=
15.00 R =
¥ o= 1.20
sl o=
Nit4=
136.68  CARS

DAT=1971,
8PC= 796.09
NG = 20.00

CU = S

U =

NO2=

HAR= 107,09
FLE= 5§504.00
' DAT=1974.. .
5PC=" 80506.960
MG = 14,00
CU = :

U =

NO2=

HAR= 88.6¢
ELE= 360,69
DAT= 10964
SPC=

NG = 16.890
CU = $3.10
U = :
NG2= 0,69
HAR= 148.60
ELE= 237.060
DAT=1972. .
SPC= 2254.060
o= 55.090 .
CU =

U =

NO2= '

HAR=  301.60
ELE=

181.06

. DAT=1970.

[Pe=

MG = 29,00 -
QU =

Uy o=

NO2=

HAR=  330.@2
ELE= T, 00



AG =

. [ @ @ - @ - @ @ @ @ L]

36 1D#=6~4037-01 - TYP=TUNNEL cou-nAUI o LOC-OLOWALU ~ LAT,LON=.  £204859. 1563799.00 AT‘197®.
P8 7,60 §PGe WED= 20,00 WAD= 2,00 'TEM= 25.50 FLO= EH = ' ‘spoz .

ALK= ~ 93.00 DIS= SUS= LI = NA = 150.60 - K = 5.00 IB = MG = 67.09
CA= .90.00 &R = BA = Y FE = . . FET= - F = 0.20 CU =

ZN = - SR (L B = . AL = ‘ . .PB = " A8 = " 8SB = SRR T R

CL = . 4606.00 BR = e . 02 = ‘ ' co2= H28= . NH4= . NOa= -
NO32 - 5,90  PO4= £10=  40.00 S04= = 70.09 CO3s HCO= 120.00 = CAR= TAR=" 500,00
8K s - - . PHE= ch = o CR = : AC = P = N = ELE=  20.60

37 1D#z6- 5hz4 ¢2  TYP=TUNNEL COU=MAUL . .~ LOC=PUUNENE-© LAT,LON=  205243. 1562432.00 DAT=1972
PH a .70  SPG=2 WED* 202,00 VAD= 4.36 TEN= 23.86 . FLO= - EO = SPC= 1489.00
ALKz 1?1.90 ~ DiS= ] N LI = - NA = 230.60 K = i7.00 RB = , ‘MG = 31.09

~CA = 12.60 SR = . BA = MN = FE = - TET= T F = 0.50 CU = I

A : HG = B = AL = PB = AS = Sp = ~ U =
CL = 325.06 DR = 1 = 02 = €02= . H2§= NH4= NO2=
NO3= [ 16.60 PQ4= ‘§10= 62,00 £04= - . 48.06 - CO03= HCO= '208.00 = CAR= HAR= 176,00
_SE = - - PHE= .¢b= - - -  CR= .. . AG = P =" N = ELE= 267.060

. 38 ID#=6-5226-061 TYP=TUNNEL COU=MAUI. : . LOC=PUUNENE-5 LAT,LON= -2@5254. 15632658.66 DAT=1970.
PH = 7.3¢6 SPG= .- . WED= 48.060 WAD= 4.60 TEMN= 26.60 FLO=’ EH = 8PC=
ALK= 320,60 - DIS= SUS= LI = - NA = 295.00 K = .19.60 IB = MG = 62.00

. CA'=_ 58.00 SR = BA = MN = FE = : FET= ~ F = 2.70 QU =
ZN = HG = B = AL = ‘PB = AS = SB = U =
CL = 477.00 BR = I = C 02 = . €o2= H28= - : NHi4= no2= .

- NO3= 14.66  PO4= SI0= . 59.00° S04= 44.00 . CO3= . HCO= 390.00 . CAR= HAR= .898.060

8L = » PHE= CD = : CR = ‘AG = P = N = ELE:  49.0@

39 1D#=6~5226-02 TYP TUWNEL COU=MAUT LOC=PUUNENE-6 . LAT,LON=  205201. 1562610 @@ DAT=1979.

" PH = 7,49. SPG= WED= 176.00  WAD= 4.40 = TEM=  23.50 TLO= ~ EH = SPC= :
ALK= 148.66 DIS= 8US= LI = NA = 230.60 K = ~14.00 RD = NG = 84.60
CA = 28.66° SR = BA = MW = FE = FET= . : o 2.20. CU = -

ZN = - HG = B = AL = PB = “AS = 8B = U =
CL =  376.00 BR = I = 02 = - . Co2= H28= Ni4= NO2=
NO3= © 13.60 - . PO4= SI0= - 56.60 - S04=  38.00 - €03= " HCO= 186.60 . CAR= 1IAR=  268.060

"8E = PHE= cbh = © CR = : AG = P = - N = ELE= 182.00

. 40  1D#=6-5240-01  TYP=TUNNEL COU=MAUI LOC=MILL PUMP C  LAT, LON” 200205. 1564044.60 DAT=1970.
. .PH 7.20 SPC= . WED= 99.60 - WAD= 3.60 TEM:= 24.50 ' FLO= EH = v SPC=
ALK= 159.60 DIS= SUS= : LI = e NA = 430.60 K = 25.00 RSB = MG = 111.09

‘CA = 130.00 = SR = BA = MN = . FE = . FET= "~ - F = 0.36 CU =
ZN = . DG = B = AL = - Pp = AS = 8B = . U =
CL =  980.00 BR = I = 02 = . Co2= H28= NH4= NO2=
NO3=  22.60 PO4= S10= *".oo . 804= 190.€6° CO03= IICO= 194.00  CAR= [IAR=  330.00
SE = PIIE= €D = ' : : P o= : N = FLE=  84.00



et 1hiod e mmaten i e f1ar e 2

' 40

TYP=TUNNEL

TYP“TUNNEL

TYP=TUNNEL

TYP=WELL

TYP=TUNNEL

- @

.41 [D#=6-5240-03
PH = 7.20 SPG=
ALK= 202.00  DIS=

"CA = 140.090 SN =

CZN = . HC =

CL = 600.00 - BR =

. NO3= © 15.00 PO4a=

; uﬂ = . - PHE=
42 ID#=26-5321-01

T PH = _7.70 8PG= -
ALK= ~ §7.00 DIg=
CA= ' 9.60 B8R =
ZN = HG =

-CL =. %6,00 . BR =
NO3= ‘8.60 PO4=
SE = . PHE:=
43  ID#=6-5323-01
PH = 7.20 . SPC=
- ALK=- 115.00  DIS=
CA'= 23.60 SR =
ZN = " HG =
CL = 448.60 BR =
NO3=  14.00 - P04=
. SE = . PHE=
44 1D»=6-5330-069
"PH = 7.56 SPG=
ALK= 61.60 DIS=
CA =. 323,060 SR =
N = - HG =
“CL = 45.00 BR =
- NO3= 4.60 PO4=
SE = . .- PHE=
ID#=6-5340~01
PH = '7.40 SPG=
ALK= 123.06  DIS=
CA = 70,00 SR
ZN = . HG
€L = 410.00 DR
NQ3= 14.00 PO4=
SE = PHE=

L J
COU=MAUT
WED= 31.00
. 8US= o
BA = .
= .
10=" 60.090
D = :
COU=MAUI‘
WED=
sUs=
BA =
B =
.1 =
- 810= 53.90
- €D = S
COU=MAUI
WED=
SUS=
BA =
B =
I =
SI0= 56.00
Ch = .
COU=MAUI . o
VED= 600.00
CO8Us= o
BA =
B =
I =
Sie= 31.00
Cb =
COU=MAUI
- WED= 27.09
SUs=-
BA =
B =
1 =
S10=" 45.006-
CD: .

WAD

MN

AL

02
S04

" CR

g

- MN

AL
02
504

" CR

WAD
LI

- MN

AL

.02,
-804

CR

WAD
LI

-MN .

AL

- .02

504

WAD:

LI
MN

AL

02
504

o]
-

1 I 1

2

u

B umuy

CR = .

" u .II [ U TR 1

LI L L I U T

LU L O U T

AG =

@ ®
LOC=LANAINA-B LAT LON=
2.00 TEM= 28.00 FLO=
S NA = 1790.060 K =
FE = ' FET=
rg = .AS =
: - C02= - H28=
120.00 . CO3= HCO=
AG = P =
- LOC=KAWEKA-18 LAT,LON="
6.20 TEM= = 21.00 FLO=
. NA = 60.00 K =
. FE = . . FET=
PB = AS =
Cco2= H2S8=
20.60 . CO3= HCO=
AG = P . =
LOC=PAIA PUMP 2 LAT,LON=
3.20 . TEM= 22.08  TFLO=
- NA = 2056.00 K =
FE = FET=
PB = AS =
' - Co2= . H28=
36.00 C03= HCO= -
AG = P o=
) LOC=TMOKUHAU-1 LAT, LON=
23,00 TEM= 21.80 FLO=
o - NA = 24.00 K =
FL = - - FET=
PB = AS =
- Co2= . H28=.
21.60 C03= HEO=
. .AG: P =
) LOC=WAHIKULI-1 LAT, LON=
1.50 TEM= 24.50 . TLO=
© NA = . '156.00 K =
FE = o - FET=
PR = . A8 =
C02= - H286=
" 60.00  CO3= . HCO=
R . P =

564017.60

’ 6.20

9N
&
[ -
—
[
]
(&
K<

. 1.00

562346 .00

2.70

[%2]
)
(2]
[d
(5]
%7}
[
® .

© 0.80

564057 .00

0.20

®

205227, 1

En =

15.00 RB =

B o=

. sSB o=

o - NI4=

. 246,00 ¢ CAR=
‘N = -

205327, 1

) - EH =

4,30 Ry =

T =

) SB =

: NH4=

70.00  CAR=

. N =

205344. 1

: ~ EH =

14.60 ng =

S F =

& =

. NH4=

149. 00 CAR=

- N =

205329, 1

. EH =

- 2.39 RB =

. r =.

SB =

: ) NH4=

75.09 =~ CAR=

- . N =

205394 1

EH =

10.00 np =

. . T F =

8B =

o NI4=

150.00  CAR=

1070.
109.00

800.00 .
30.00

11.09

DAT=1970.

SPC=

MG = 45,060
CcU =

U =

No2= .
HAR= 250.68
ELE= 1253.66
DAT=1978.
SPC= - L
MG = 16.00
CU =

U H

NO2= :
HAR= 98.0@
ELE= 353.00
DAT=1976.
5PC=

MG = 62.00
CU =

U =

No2= - -
HAR= 43€.69
ELE= 26.00



5423-¢2 - TYP=TUNNEL CO[.I=II'1AUI C LOC LOW PAIA—16 . .'LAT,;LON= 205449, 562810.060 - DAT=1970.

46 ID#¥=6~ 1
PH = 7.20 SPG= _ WED= - WAD= - -~ TEM=  25.60 FLO= O EH = - SPC= :
ALK= 115.060 DIS= sys= . ... LI = .- NA = 185.00 K = . 14,00 RB = K NG = 49,00
CA = 27.80 SR = B BA= - - MN = S TE = . :  FET= . ..F = - 1.80 CU = S
ZN = - HG = "B = AL = _PB= .. AS= .. BB-= T |
Cl. = 342.66  BR = . - I = - 02 = .- C02= T H28= : Nm4= = . No2s :
NO3= O 12.000  PO4=s : 8¥0=. 51.60 804 . 37.00 CO3= . HCO=  140.00  CAR= - - L HIAR= 230,00
8E = PHE= . : . Ch = : CR = AL = o Po= CNo= . . ELE= 25.€0
© 47 ID#=6-5641-61 ° TYP=TUNNEL COU=MAUI o . - * LOC=KAANAPALI-D  LAT, LON- .. 205635. 1564131.00 DAT=1970.
_PH. = 7.10  SPG= ‘ WED= 28.00 WAD= - 1.50 - TEMN= ~ 22.60  FLO= ER = A .8PC=
ALI= " 141.€0  DIS= . . SsyUs= LI = . NA = 440.62@ - K = 20 90 RB = .. MG = 56.060
"CA= .83.00 SR= . - _. BA= . . _ . MN= _ .- FE = FET= : S F = 0.40 CU =
ZN =, . HG = B = L AL = - - . PB = AS = 8B = - Sy o=
CL = 850.66 BR = o1 = ' 02 = L go2= H28= S . NH4= - . NO2=-
NO3= 18.60 PO4= -~ . . SI0= 59.00 S04= - 100.00 . 001= ‘HCO= 172,60 . CAR= =~ . HAR=  480.€0
SE = PHE= - ch = CRh = . ... AG = P = - - N = ELE=  27.00
48  1D#=6-5641-02  TYP=TUNNEL COU=MAUI S LOC=HONOEOWAI-TF LAT LON= 000657 1564106.00 DAT=1970
PH = 7.70  SPG= WED=  65.00 WAD= - 2,00 TEN= 23.00 - TFLO: KN = ... - 8PC= - ,
ALK=  97.00 DIS= . 8USs ... - .L1= . NA-= 530.60 K = 20.00- RB= . - NG = .70.00
‘CA = 45.06 SR = ' BA = s . MN. = FE = .- FET= F o= . 0.20 CU =
ZH = BEG = B = . AL = . PB = . A8 = S -8B = L
CL = 975.60 - BR = - - S ' .02 = . .. . go02= H28= ' © . No4= .. . No2= Co
NO3= 4.30  Po4= .. . 8I0=. 50,00 S04=. 100.00. .. C03= S HCe= 118.80  CAR= " HAR= 400,00
. SE = PHE= . gD = . CR = ‘ AC = o P = N = - . ELE=. 63.00 .
49 . iD¥=6-3731-01 TYP WFLL COU=MAUY I © LOC=MENDES . LAT, LON= - 205734. “1568101,00 DAT=1969,
IH = 7.9¢  8P@= , WED= 530.60 . WAD=z - 25.00 ~ TEM= - 23,50  FLO= B = A~ 2 .
ALz 96.00 DIS= - gus= _ LI = - NA = 84,00 X = . 3 66 RB = - MG s 59.19-
CA = 12.60 SR = BA =. ‘ MN = FE = - FET= . F = 0.16 CU =
ZN = : HG = B = AL =  .PB = . AS = - . 8B = . U =
CL = 20,60 BR = I = 02 = ST 002 H28= Nil4= © . NO2= .
R03= 2,70  PO4= _ SI0= 13.60  S04= 13.06  C03= =~ . ‘HCO= 118.€0  CAR= - - HAR= 70,00
SF = - PIE= - ' CD = ‘CR = CAG = _ P = - N = .~ .- ELE= 475.66
© 50 ID#=6-5038-01 TYP=WELL  COU=MAUI .- " LOC=NAPILI-1 =~  LAT,LOR= 8%7. 1568846,00 DAT'IO?I
© PH = 6.90. SPG= WED= §93.00  WAD= 4,70 - TEM= 21,60 FLO= Rl = © T 8PC= oom 00
ALK= = 41,60 DIS= - - 8US= LI = NA = 82.60 K = 5.0 RB =. ‘ MG = 13.00. -
CA = 10.60 SR = ... BA = MN. = FE = : * FET= = , “F = .. .0.10 CU = ’ '
ZN = HG = B = AL = PB = . A =. - .. 8B = R |
CL = 142,606 DBR = S 02 = ' . CO2= . = H28= : NH4= .~ - NO2= -
NO3= .80  PO4= . .- SI0= 51.00 S04= 22,690  €03= . -~ HCO= -50.€9 CAR= - ~ ° HAR=  79.00 -
S Cch = CR = : .- AG = - P = N = - ELE=" 860.60 -

SE = PHE=



1’ 1D#=4-0449-61 TYP=WELL . COU=MOLOKAL
PH = . -

ALK=
cA
ZN
CL
NO3

iU ou N

@
t=

7.10
7.060
9.20

34,00

TABLE 3. Molokai

SPG=
DIS=
SR
HG
BR
PO4=
PHE=

itou

)

"2 ID#=4-0457-01

"PH =
ALK=
CA
ZN-
CL
NO3

noenuan

)
t=1

3 ID#=4-0601-01

PH =
ALK=
cA
ZN
~ CL
NO3
SE

wu N

6.30
39.00
13.00

. 84.00

7.20
92, 00
13.00

29.00

SPG=
DIS=
SR
HG
BR
PO4=
PHE=

0o

4 1D#24-0603-01

PH =
ALK=
CA
ZN
CL
no3
SE

itnnuon

.70 .
174.00
87.00

630.00 -

sPC=
DIG=
SR =
jice

5 [D#=4-0760-01

PH =
ALK=
CA
ZN
CL
NO3
SE

Wonn oy u

$.00
34.00
22.00

440 .00

SPG=
DIS=
SR =
HG =

TY?=WELL

204.00

.34

170.00
9.21

TYP=WELL *
1320. 00
3,10

TYP=WELL
883.00

OO0t

?E%g N

228
o0
Houn

bggé

cage
o

el

228
-
i 1 i

=

?E~g

uu s ufan

223
o

WED= - 43,00 -
§US= - | .
BA =
B = ,
1 = - .
SI0= - 47.00
Ch = .
COU=MOLOKAI
WED= 38.00
- 8US= o
BA =
B =
I = .
S10= - 32.00
Ch = .
COU=MOLOKAI
"~ WED= 59.00
SUs="
BA =
10= 28.00
D= :
COU=MOLOKAI
WED= = 17.00
gyUs=
BA =
B = .
i = .
S10=  53.00 -
cD = :
COU=MOLOKAI
- WED= 19860.08 -
SUs=.
" BA =
B =
i =
S10= ~ 49.00
CD = -

LLNN AR B I A ¢ BT

o [ B
-LOC=UALAPUE
4.19 TEM=- 21.50
NA = 39.00
" FE = . .10.00 -
PB = ) .
: Co2= 8.90
7.76 €C03= v
. AG =
.- LOC=KAWELA .
1.90  TEM= 23.00
- .- NA = - 38.600
FE = 20.00
PB = .
. - C02=  38.09 -
'12.00° © C03=.
: AG =
LOC=KAUNAKAKAL
. TEM= 24.50
NA = 25.00
0.00 FE = 19,60
PB =
co2= 6.11
5.10 ' CO3= -
AG =

LOC=UMIPAA DVW14

1.10 TEM= 21.50
NA = 820.00
110.00 FE = 60.00
: _PB =
T co2s 6.80
63.00 - CO03=
" AG =
LOC=KALUAKOI
8.00 TEM: ~ 23.00
. NA = 240.00
FE =  50.00
 PB = :
_ - Co2= 0.70
58.00 €O03=
AC =

LAT,LON= 210462, - 1
EH =

FLO=
K =

HCO=
P =

LAT,LON=-  210419.

FLO=
K =
FET=
AS =
H2S=
- HCO=

" p =

LAT,LON=- 210605,
FLO= - '

K =

FET= -
AS =

- H28=

HCO=
P =

LAT, LON=

FLO=
K =
FLET=
AS =
H2S=

- HCO=

P =

LAT,LON=  2107Y1.

FLO=

K =

FET=

AS =

n2s=
HCO=

P = .

FET= - _
T AS =

H28=" . -

70.060

' 48.00

'112.00 :
9.07 N =
- 28.00

214.60
1.0 . N =

RB
l"
' 8B
NIl4=
CAR=
0.1 N =

3.70 .

EH
RB
F

SB

3.60

CAR=

1.46 N =

- EH
RB
F
SB
NI
CAR=

i.70

a4 8 un

210638.
~ EM
RB
¥
SB
NH4=
CAR=

1?’

EH
RB
F

SB
Nll4=
CAR=,

15.00

5642

NH4= -

879

N =

0.10

0.20

0.44

0.20

58.01

. 1565705.01

1570120.01.

326.01

0.75

0.

0.

1570005.00:

10

38

DAT=

0.28

1974.

SPC= 310.00
MG = 7.70
CU = : ’
U =
NO2= '

. HAR=  55.060 .
ELE=
DAT=16735.
SPC= 389.00
MG = . 11.09
JCU =
U = )
NO2= ’
HAR= 78.00
ELE= 36.00
DAT=1975.
SPC=_ 270.00.
MG = it.o00. .
cy = T
g =
NO2= .
HAR= 758,69
ELE= 32,00
DAT=1975. :
SPC= 24060.00 .
MG = 55.69
CU = .
U o
-NO2= - .
HAR= . 870.00
ELE= - 17.00
DAT=1974. -
SPC= 1700.00
MG = 36.00
CU = S
U E]
NO2= :
lIAR= 200.00
ELE=

40.00 = .-



C . ZN

. 6 ID#=4-0801-61 TYP=WELL
PH=: 8.00 SPG= .
ALK=  89.00 DIS= 192,00

CA= " 8.80 SR:=
= . L HG:

CL = 58.00 BR =

"NO3= - : PO4= 0.23

SE = . - PHE=

?  ID#24-6901-01 - TYP=WELL . _
159,00

PH = . 8.00  SP@G=

ALK=  87.00 DIS=

‘CA= 7.80 SR =

ZN = ~ HC =

CL =  41.60 BR =

NO3= - PO4= . 0.25
= PHE=

@
=

.8 ID#=4-8902-01  TYP=WELL -

PH = 8.10 .. SPG=
ALK= = 41.00 DIS= 1000.00

CA = 83.00 SR =
ZN = - HG =
CL = 375.00 BR =
NO3= - 4.00  PO4= .
SE =~ PHE=.

Ut

[ X/

N J
COU=MOLOKAI
WED= 1095.00
8Us= S

BA =
B = .
I = -

0= 44.00. -

COU=1MOLOKAI

WED= 1064.00
SUS= : .

BA <
10=  47.00
D = _
COU=MOLOKAT .
 WED= 963.00
SUS= -
BA =
B =
10=  41.00
D = ,

[T

FhE

-

amoe
HoN
[ TR ]

FEHE

N

nanhn

ono
HoN

[T

e
~g

X1

Buunn

=

oag
£

LOC=KAULUWVAI LAT, LON=
10.70 TEM= 21.00 FLO=
. " . NA = 30. 00 K =
16.69  FE = 130.00 FET=
e PB:;;  AS =
o - CO2= ©.80 ' H2S=
- 13.09 . C03= . - HCO=
: AG = P
- LOC=KALUALOHE - LAT,LON=
10.6¢ TEM= - 21.86 = FLO=
. NA'= 21.606 K =
FE = - 60.00 ~FET=
PB = - A8 =
€o2= 0.70 H28=
7.10 CO03= S HCO=
AG = P =
- LOC=KUALAPUU*. LAT,LON="
16,50 - TEM= : FLO=- .
e . NA = 66.00 K =
.FE = -~ ) FET=
PB = AS =
L . C02= H28=
. 25.00 . CO03= . < HCO= -

P =

=t
BE
wonon N oo

2020
£5¢

=
=-]

B

[~
L3
IR TR TR

=Za=zam
5

[T S TR

1570130.00

570112.01

=)
(%]
]

5}
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'EABLE 4‘-vKaua?v

‘1 ID#=2~0044-03 TYP=WELL  COU=KAUAI i © LOC=KAUNALEWA-Z2 = LAT,LON=  22000B. 1594442.00 DAT=1977.

SE

1

PI = 7.20 - SPG=.  WED= - 195.860 .. -VAD= . 3.10 TEM= = 23.506 FLO= : - ED = .. 8PC=10680.00
ALK= 115.00 DIS= 5956.00 - SUS= .- L= - NA = 910.00 K = 14. 00 ng = MG = 610.060 .
CA = 400.00 SRt = - . BA = MN = 26.00 FE = . 69.90  FET= = . F o= : . QU = ‘
"IN = HG =. - i B = AL = © PB = . .A8 = . . - 8B = ..U =
CL = 3509.00 - BR = - . 1 = 02 = - C02=  14.00 H28= i NE4= - NOZ2=
NO3=.. - . PO4= .  9.40 $I10= 65.006 S04= -3806.069 Co3= -~ . HCO= 140.80 CAR= . . HAR= 55060.00 -
SE = PHE=" ‘ cD = - CR = - AG = P =2 .13 N = 1.0¢ TFLE-s = 8.09
2  ID#=2-0044-¢4 TYP=VELL - COU“KAUAI : LOC=KAUNALEVA-3 LAT,LON=  220068. 1594442.00  DAT=1977.
PH = 8.40 .. SP@=  WED= -, WAD= . 5.00 TEM=- 28.00 FLO= ‘EH = SPC= 1789.69
ALK= 160.60 PIS=  765.00 sUs= LI = T NA = 110.66 ~ K = = 2,99 RB = , h MG = | 82.00
CA = §7.00 SR = . : BA = M = 60.00 FE = 10.60 - FET= . SF = 6.16 - CU =
ZN = - HG = o B = AL = . - PB = . A8 = ... 8B = U o=

=  356.00 BR = . o I = .02 = o Co2= 1.26 Hz8= NH4= . NO2=
NO3= P34= - . SIg= - 31.00 804= 38.06  CO03= 0.06 HCO= 190.60  CAR= . 7 HAR= = 489.60°
SE = PHE= ' . Ch = . CR = - CAG = L P = R = ~..  ELE= 2.060 -
3 1b#=2~0044-10 - TYP=WELL =~ COU=KAUAI - . LOC=KAUNALEWA-12 LAT,LOR= 220018 594447 00 DAT=1977.
PH = - 7.10 ~ SPG= N WED= 219.0¢0 WAD= . 11.30 TEM= 23.50 FLO= EH = . SPC= 4160.00 -
ALK= 110.060 - PIS= 2190.00 8BUS= LI = .NA = 3206.00 K = 4.50  PB = MG = 220.00
CA = - 170.09 - SR = : BA = MN = 256.60  FE = 20.00 FET= - F = G.19 CU =
ZN = _ HC = "B = _ AL = o PB = S A8 = . 8B = - U =
CL = 1200.60 BR = I = 02 = ; Co2= 17.00 - H2S= NH4= - - NO2=
RO3= PO4= SI0=. §50.00  S504= 140.60 . C03= - HCO= 130.66 - CAR= JIAR= 1366.80

= PHE= ‘Ch = ‘ Ch = : AG = . P = N = . . ELE= 3.00
4 ID#=2-0044—12 = TYP=WELL ... COU=KAUAI ' .. - LOC= KAUNALEWA-II LAT, LON= - 220005. .1594440 @@ DAT=1977.
PH = 7.50 SPG= WVED= 213.00 WAD= TENM= 22.50 TLO= . EN = SPC= 63606.00
ALK= ' 156.60 . DIS= 3650.00 sUs= : LI = NA = 600.00 'k = 10,00  RB = MG =  360.00
CA = 246.60 -8R = - . BA = ' - MN = . 100.900 FE = 49.00. . FET= . F = 0.00 CU = -
ZN = v G = ' B = AL = _ PB = ' . AS = ) SB = U =
CL = 2080.00 BR = o r = : 02 = B - 002= - 9.160 H28= - _ Nfi4= NO2=
NO3=- . PO4= SI0= 72.00 504=" 280.09 Co3= . - - HCO= 189.00 CAR= HAR= 2108.06
‘8E . = PHE= Cp = : CR = : AG = o P = o N = ELE= 4.00
5 ID#22-6044-13 TYP=WELL COU=KAUAIT ' ' LOC=KAUNALEWA-? LAT, LON= 220019. - 1594448.606 DAT=1972.
PH = - 7.70 . BPG=. © .. WED= 244.00 WAD= 190.69 TEM= 22.606 - FLO= - Ell = SPC= 3990.00
AL pis= h 8US= . . LI = . NA = 250.60 K = 4.70 RB = G = 228.00
CA = 172.00 SR = - BA =~ ‘MN = f FE = - -+ FET= . F o= 0.10 CcU =
ZN = C HG = B = AL = PB = AS = -8B = U =
CL = 1180.00 BR = . .Y = : 02 = Co2-= Hzs= - . - NH4= NO2=
NQ3= Q.80 PO4= : Si0= 70.00 S04= 143.60 = (C03= HCO= -~ 138.60 CAR= : HAR=
Bk = PHE= " - ) I : . €R = AG, = P = N = ' FLE= 8.00



6 ID#=2-0044—14

PH = . 7.20

~ ALK= 110,

. CA xu.oo
N =

. €L = . 270.00

N3

Br

wonunan

SPG=

(4 ID? °—0045~0]

PH =
. ALK=
CCcA
7N
- CL

=
o
W

B TR TR T

- 1.60

- @
=2

59,00
290.00

SPC=
DIS=
SR =
G =

8 ID#=2-60435-03

PH = 7.70
ALK= g
CA = 382.00
ZN = ,
CL = 145.00
NO3= = - 0.90 .

- SE

EPG=
DISs=
SR =
G =
BR =

TYP=WELL
§575.00

TYP=WELL

TYP=WELL

PO4=

9 ID#=2-0120-01

PH = 7.70
ALK= * 169.00
“CA = .32.00
-ZN = 0.63
CL = 159.00
NG3= " 0.40

5E 0.05

10 - 1D#=2-0120-02_

PH = 7.60
ALK= 1656.09
Ca = &. 60
A 9.61

= 110.00
NO3= . 13.00

.0t

SPG=
Dis=
5
G
B
PG4=
PIiE=

Bnn

 PHE=

TYP=WELL

530.60

TYP=WELL

' 457.00

o
COU=KAUAT
WED= 245,00
IRE ' '
BA =
n =
1 =
810= 27.00
cn =
COU=KAUAI
WED=  192.00
SUs=
BA =
B .=
1 = _
S10= 67.00
COU=KAUAI
WED= 262.00
- SUs=
BA =
B =
I = ,
S10= 71.00
cp =
COU=KAUAT '
WED= 240.00
Sus= o
-BA =
B = -
I = i
S10= %7.00
ch =
COU=KAUAI
WED= " 312,00
Sus= .
BA =
B =
1 =

Aner=ra
ﬁgNFEHE
#uninn

- LI
- MN

(=]
)
HoH NN K

:E_:

L1
M

Q>
[“h e

S04

Huwnaouu

o
=

u

=
-
it n

o=
[\
uoaouon

WAD=

AL
02’
504

Q
=}

Hononouunn

. LOC=KAUNALEWA-8

10.60

210.00

86,00

WTPF

~HA

TE =
PE =

.23.00
71.00

20.00

13.06

LOC=CAMP 2 KS19

11.80

43.00

TEM=
NA
I
rBp

i i

‘Co2=

C03=
AG =

LOC=CAMP

18.60

 26.00

22.56

- 49.00

o

-

KSS
21.40
49.00

' LOC=KALEPA RIDCE

- 16.00

20.00 .

9.60

‘32¢0@'

TEM=
NA =
e o=

B =

24.

94,006

" 40.00 -
0.03

5.60

LOC= KALE”A RIDGE

. 16.69

3.095
0.01

23.00

TEN=
NA

. 27.50
95,00

0.01

50

P =

94448.00

LAT LON~‘ 0019. i5
"FLO= FIl =
K = 2.60 1D = :
FET= F = 6.10
AS = 5N =
Ci28= 0 © . Nl4=
- HCO= 130.69 CAR=
r = - ... N =
LAT, LON= 220053 1394529.6¢
FLO= g : EA = :
K = 2.20 B =
FET= o r = 0.20
AS = - 8B =
128= NH4=
‘HCO= . 1506.00 CAR= -
P = N =
LAT, LOR= 226035, 1594520.60
-FLO= - Efl = .
K = 1.70 RB =
"FET= ) Fo= 6.20
AS = 8B = .
-H28= : Nid=
NCo= 156.060 CAR=
P o= ' . =
LAT, LOK= . 20136.-  15692055.06
FLO= EH =
K = 2.4¢ RB =
FET= i F = 0.10
A8 = 0.01 SB =
H2&= Nit4=
‘ICO= - 206.90 CAR=
P o= 0.69 N = 1.80¢
LAT,LON= 220164«. 1592054.6%
FLO= . EH =
Koo 2.66 IB =
FET= -~ r = 0.20
AS = 6.00. O = .
H28= - NIl4=
"IHICO=  202.00 CAR=
. N =

ag

DAT=
5PG=
MG =
CU =
U =
NO2=
HAR=

KL=

DAT=

=W
SERe
a

[ T [ 1

=
Q
i

HAR=

ELE=

LLE=

1977,
1600.00
63.60

360.606
$5.00

1972,
1230.00
76.00

.00

197u.
760.00
47.08

13.60

1975, _
650.00
33.60
H.10

223.00
12.00

1972,
72200
23.60
©.01

0.01
149.00
12.00



o

11 [P#=2-0145-08 TYPSWELL  COU=KAUAI : , LOC=MANA-4 - ~  LAT,LON=  220148. 1594535.00 DAT=1972.
P = 7.00  sPes WED= 266,00 WAD= 11,00 TEM= 22,60  FLO= Il = 8PCE 660,00
ALK= pis= sys=*  ©  LI= .. . NA= 41.00 K = 1.50. RB = MG = 44,00

“CA 5. 80.60 ©R = " BA = S MN= .. FE= . CFET= . F o= 0.20 CU-= ‘

ZN = U EG = - o B s AL = . PB= . AS=- . 8B= LU =

'CL = 122,00 BR= - - - I = . 02 = . co2= - m2s= N4 o nNo2s.

NO3= 1.20 . PO4= . SI0= ' 67.00 ~ 504= 22,90 <CTO3= . . HCO= 183.00 CAR= - CHARE

SE = PHE= . Cep = CR = - AC = .o p’= " N = ~ ELE=  29.00

12 ID#=2-0145-09 TYP=WELL  COU=KAUAI ’ LOC=MANA-5 -~ ° ~  LAT,LON= - 226148. 1594535.00 DAT=1972.

PH = ~ ¥.,90 @PG= . . WED= 283.60 “VAD= 10.80 . TEM=  22.50 FLO= 101; S EPC=  809.00

ALK= S DIs= . sUS= . L = . S NA = ©58.00 K = 1.8 - RpB = . CONG = 46.00

CA = 85.00 B8R = CUBA = MN = FE = . FET= T = 0.20 (U=
. ZN = . HG = B = AL = PB = A8 = Sp = U =

CL = 152.60 PR = 1 = 02 = . . co2= CH2S= - Nil4= . No2=

NO3=  1.40  PO4= . §10=  66.00 504= .29.66 CO3= ~ HCO= 192.60 CAR= . HAR=

SE = . PHE= - €D = CR = AG = P = N = ELE= 29,00
‘18 IDw= 9—0145—10 TYP=WELL  COU=KAUAI .. LOC=MANA-6  LAT,LON=  220148. 1594535.00 DAT=1972.

PH =  7.90 - SPG= © ~ WED= 270.60 WAD= - 10.80 TEMN: 21.00  FLO= LA = .- 8PC= 5E6.00

ALK=  141.00 DIS= 856.00 SUS= . LI =~  .NA= 81.66 K =  1.40 RB = MG = 38.60

CA =  23.60 SR = BA = NN = FE =  FET=. ] Fr = 0.20 CU-= :
CZN = HG = B = AL = PB = AS = S 8B = g =

CL = 90.00 PR = 1= S 02 = . ©02=  8.56 H2S= NH4= NO2=

NOB=  4.40 PO4= . - §10= 65.00 . 504=  16.00 . CO3= , CHCO= 172.00  CAR= HAR= 220.60

SE = . PHE= - cp = CR= | CAG = P o= N = .1.00 ELE= 31.00

14 1D#=2-0145-11 TYP=WFLL . COU=KAUAT ‘- . © LOC=MANA-7 LAT, LON= 200143 1594585.060 DAT=1972.

PH =  7.70 §PG= WED= 275.60 WAD=" 10.80 TEM= 22.50 FLO= -~ EH = . 8PC=  893.00

‘ALK=  143.00 .DIS= 491.00 - SUSs : LI = NA = 51.60 K = 1.70 EB = MG = 52.00 .

CA = 86.60 'SR= . -  BA= MN = FE= . FET= -~ F = ©.10 CU= .

ZN = G = "B = AL = PR = A8 = .. 8B = U =

CL = 175.60. PR = S o2 = - . €02= . 5.60 H28=  © ' Ni4s woz= -

NO3=-  4.00 PO4= . 810 '59.60 - §04= 27.660 C€O3= .  °  HCO= 174.60 CAR=  MAR®  800.00

8F. = PHE= €D = . . . CR= - AG = . P = .- N =  ©.90 ELE= 36.€0

15 1B#=2-0145-12  TYP=WELL = COU=KAUAI _ . LOC=MANA-8. ° . ° LAT,LON= 200143 1594535.00 DAT=1972.

PH =  8.00. SPC= . WED= 272.00 WAD=  10.76 TEM:=  22.60 FLO= - EH = GPC=  860.00

ALK= DIS= 7 suss A‘ , LI = WA = 50.09. K = 1.60 BB = . MG = 50.60

CA = 83.60 SR= BA = MN = FE = FET= .. . F = = ©.26 CU= -

Zi = - G = B = AL = PB = A8 = . 8B = . v =

Cl. = 165.00 BR = 1= 02 = Co2= H2S= NE4= . NO2=

NO3= 1.00 Po4= S10= .~ 64.90 S04= = 26.00 ©€03= - . HCO= 172,00 CAR= . IAR=

SE = I cH = = CAC = P = N = ELE= = 31.00



16 [D#=2- ~0445-13 TYP=WELL COU=KAUATI o LOC=MANA-9 ~  LAT,LON= = 220148. 15945635.00 DAT=1972.
P = 7.Y0 SPG= - . - WED= 251.60 -WAD= 10.70 TEM= 22.00 FLO= , EH = 8PC=  460.00
ALK= - Dig= . 8US= LI = : NA = 24,00 K .= = 1.49 RB = . ’ MG = 35.90
CA = 23.690 8R.= o BA = . MN = . ) TE = . FET=: P o= 0,20 QU =
ZN = : - HG = B = AL = - - PB = AS = B = Uy =
CL = 72.60 - BR = S o= . D02 = Co2= ’ . H2S8= ‘ . NH4= ‘ NO2=
NO3= - 06.99 PQO4= Si0= 62,00 804= - 13.00 co3= - - . HCO= 165.00 CAR= .. HAR=
%E = PHE= Ch = C CR = . AG = . P = ‘ N = ELE=  31.00
1?7 = ID#=2-0145-16 TYP=WELL COU=KAUAL : LOC=MANA-I1 LAT, LON= 920143 1594535.€9 DAT=1972.
PO = . - 7,70 SPG= - . WED= "VWAD= - 10.79 TEM= - 22.00 FLO= EH = GPC= 460.066
ALK= Dis= : 8Us: - LI = -NA = 24,00 K = 1.30 FB = T MG = 34.09
CA = 22.60 SR = - . BA = MN = FE = - .7 FET= : .F = 6.20 CU = .
ZN = . L BG = B = AL = PB = - .. AS = ‘ 8B = : y =
CL = 635.00  BR = o 1 = e .02 = Co2= - H28= NH4= NO2=
. No3=_ - 1.00 P0O4= T 8SI6= ° 65.00 504= 12.00 C03= HCO= . 170.06 - CAR= HAR=
- 8L = ' PHE= - Ch = - CR = . AG = R . Noo= ELE= 31.00
18 - ID#=2-0245-02 TYP=TUNNEL COU=KAUAI S LOC MANA SHAFT LAT,LON= 2202106, 1594825.00  DAT=1972.
PH = 7.60 SPG= . - . WED= 1035.00: VAD= L . TEM= 23.00 FLO= . Ell = SPC=  5892.00
“ALK= E DisS= R 8Sus= . - LI = - RA = 28.66 K = 1.96. BB = C- NG = 36.00
CA = 22.60 SR = BA = CMN = . FE = - FET= . F o= 0.00 U =
N = . G = B = AL = PB = AS = o 5D = B v o=
CL = 7G. 060 BR = I = 02 = _ Co2= H28= NN4a= - - No2=
" NO3= '1.20  PO4= 510 66.00 304= 12.00-- C€03= HCO= 181.90  CAR= | An= :
" BLE = - PHE= - " €D = . CR = AG = P = - N = ELE= 162.060
- 19 ID#=2-0320-01 TYP=WELL COU=KAUAI - S _ LOC=NONOU-A LAT,LOR= - 2903¢A 1522056.09 DAT=1975.
- PH = . 7.850 SPG= _ - WED= 240.00 WAD= 20.00 - TEM= . 0.00 FLO= FH = . Bpre=
ALK= 729.60  DIS= 259.00 sus= - LI = B "NA = 34.00 K = - 1.7¢ RB = - NG = 15.09
CA =~ 9.20 SR = ‘ “BA = 0.10 MN = = 0,03 FE = 6.061 FET= = 0.69 CU = 0.02
ZN = 8.01 HG = T B = : . AL = 9.16 PB = 0.01 . AS = 0.01 8B = . . u o=
€L = 48.0¢ - BR =’ : 1 = - 02 = CCn2=. . H28= : <. Nil4= ' : NOZ= - 0,01
NO3= 0.9¢  PO1= - SI10= ~ 63.40 S04= 15.00 CU3= Heo= CAR= HAR= 91.60
BF = ©.00 Pl . 6.00 €D = 0.00 CR = 0.01, AG = - 0.0l P = ' M = 0.36 LLik= - 155.060
20 1D#=2-6320-68  TYP=WELL COU=KAUAI o LOC=NONQU#9-18- LAT,LON= 220354. 1592636.6@ DAT=1974.
PH = _ 5PC= .. WED= 320.00 ~WAD=  21.20 TEM=  24.50  FLO= Fll = S L OE :
: ALK= 113,060 Dig= . T SUS= B LI = : NA = 38.00 K = 2.30 BB = MG = .46
S CA = 12,10 Sno= - SOBA = 0,30 MN = . 0.03 | Fb = 6.05 FET= o= 0.13 Cy = 0.02
“UN = S 0.60 G = o= . AL =L 0.02 Py = 0.01 AS = 6.01 |p = . v o=
QL= 41.060 DR= I 02 = CLC02= . H28= Nit4= NO2=  6.01
N3 = 1.30 1'Q4= -7 810=- 51,10 504= 14.060 Cod= . i O ngo= CAR= - HAR= 04.6G0
C 8K = = 0.01 AGC = . 001" P = ) No= ELE= - 157.060

.00 PHE= 0.60 Ch = 0.00 i



"21

- TYP=VWELL

TYP=WELL
287.00

TYP=TUNNEL
742.00
0.94

.00

270.90 -

TYP=WELL
492.00

0.21
0.69 -

TYP=WELL
169.00

®
ID#=2-0321-01 COU=KAUAI
eI = 7.20  SPG= WED= 2%5.00 -
ALK= 103.66 DIS= SUS=
CA = - 16.00 SR = BA =
ZN = - . e = ‘B =
CL. = 61.60 PR = I =
.. NO3= $5.30  PO4= S$10=  68.060 -
USE = PHE= CD = S
22 ID#=2-0345-04 COU=KAUAI
PU = 7.80 BPCr WED= . 62,00
CALK= 185,00  DIS= SUS: o
CA = 89,00 . BR s BA 2 0,10
ZN = 0.11 HC = &
CL = 810.60 BR = I 3. '
. NO3= 1,20 PO4= S10=.  72.060
SR = 0.00  PHE= . CD = 0.00
23 1D#z2-0421-01 . COU=KAUAT = .
PH = 7.70  SPG= _ WED= 568.00
ALK=  1156.00 DIS= SUS= :
CA = . 18.66 SR = BA =
ZN = . - e = B =
CL = 41.060 BR = I =
. NO3=' 4.60 PO4= $10=  83.00
- SE = - . PHE= Ch =
24 1D7=2-0545-01 COU=KAUAT
PH = 7.30  SPC= WED= 138.00
. ALK= 174.€0 DIS=. Sys="
' . CA = 27.00 SR = BA =
ZN = = 0.01 = HG = B =
CL = 166.060 BR = I =
NO3= 4.47  PO4= §10=  57.00
8E = 0.01 TR~ ch = _
.25 1D#=2-0618-05 COU=KAUAT
PH = 7.00 SPG= VED= 225.00
ALK=  66.00 DIS= SUs= . -
CA =. 13,00  8Bh = BA =
N = G = B =
CL =  40.60 BR = I =
. NO3= 0.40  PO4= S10=.
ST = PHE= Cp =

»sr-:_‘_-t'
=S
(]

L L I I 1]

e
Ol‘ot:'}"

-YAD=

Li =
MN =2
Al =
02

n

- B04= .
CR =

=R

o @
LOC=WAILUA #3 LAT LON=
17.40 TEM= . FLO=
. NA = ,39.00 K =
FE = FET= -
PB = AS =
: . Co2= "H28=
10,006 Co03= HEO=
. P =

LOC SAKI MANA En LAT LON=

- 0.08
6.10

46.00

- 0.01

TEM= 22,00 .
NA = 120.00-
FE 2 1{'.) ‘ 00 :
PR = ¢.01
coz= . 4.20
C0o3=- ’
AG =

LOC=WAILUA MNSTD

29.10

M
PE

- Co2=

24.5¢
2i.00

TEM=

PB
Co3

1 Il I' wouou

e
O

'LOC=KAULAULA V5O

C 6.20

19.60
L 0.01

17.06

" LOC=KEALIA 7

6.00

 6.30

TEM= 22.00
NA = 76.00
FE = 20,69
PB = 0.01
C02= '17.09
C03= : :
AG =

TEM=  24.50

NA = . 21.60

v =

PB = _

co2= - 13.00
- C08=

. AG-=

:]A"‘

 0.61 -

FLO= .
K =
FET= -
A5 =
H2S8=
HEO=
}? 4

LAT - LOW=
FLO=
.K =
FET=
- A8 =
H28="
HCO=
P .

LAT,LON= ~

TLO=
K =
FET=
AS =
H28=
-HCO=
‘P=

LAT,LON=

FLO=.
K o=
A

Hes=

BCOo=
P =

o X
220333. 1592105.00
Il =
1,70 BB = _
. o= 0.20
‘ SB =
< NH4=
128.00  CAl=
N =
220341. 1594539 60
' i o= .
3.90 RG = '
o= 0 0.10
0.01 8p = .
o NH4=
165.60  CAR= _
0.11 N = 0.96
2“0416 15 2136 09
: EH =
1.6 - RB =
: Fr o= 0.20
-8B = :
. - NH4=
142.00 CAR=
S : N =
220536. 15%24507.60
ER =
1,606 .RB =
F = 0.16
9.00 SB =
i NH4=
2i2.06- CAR= .
0.07 N = 1.40
220615. 1591837.06
EH = :
- 0.90° RS = :
: ' B A L i )
-8B = -
. NI=
890.00 CAlt=
N = 0.10-

DAT=1971.

- 5PC= 432.00
MG = 20.060
CU =
U =

TNOR=
HAR= 123.00
ELE= 72.60
DAT=1975., .
STC= 1169.00
MG = 6G.060 -
Cy = 0.02
U = .
NO2= 0.61
HAR= 370.09
ELE=  57.00

DAT= 1972.

SPC= 360.06

BG = - 21.60 "
CU =

U =

NQ2=

IIAR= 132.0%

ELE=

462.060

DAT=1975

SPC=  800.00.
MG = -42.69
CU =  ©.01
NO2= 3.01
HAR= 240.¢0
ELE= 81.60

DAT=1972.
8rC=  269.00

MG = 12.60

Cy o= '

U =

NO2=

HAR= 82.060
69

ELE= 6.



-

2

TYP=WELL

TYP=WELL
177.00

" TYP=TUNNEL

SR =

0.00

TYP= TUNNEL

TYP=WELL'

167.09

__BA

@ ®
26 1D#22-0620-01 - COU=KAUAT
P = 7.30 gPCs WED=  466.00
ALK= .60 DIg= SUS= o
CA = 12.00 SR = BA =
ZE = 0.04 HG = B =
CL = '~ 23.00 BR = o= :
NO3= 0.90 . PO4= Si0= - 30.00
SE = 0.61  PHE= cDh =
27 ID#-°—0692—01 COU—KAUAI
Pl = - §PG= - - WED=
ALK= 64.060 DIS= sys= -
CA=  5.60 BA = 0.10
ZN = 6.61 UG = B = o
- CL = ~ 15.60 _ BR = 1 =
NQ3= 0.40  PO4= S10= = 33.60
S, = 0.00 PlUE= cp = 0.00
28 1D#=2-0623-01 COU=KAUAI
PH = . GPC- VED=
ALK=. 62.60 - DIS sus= .
CA = 5.70 SR = ‘BA = 0.10
N = 0.01 UG = B = '
CL =  14.60 - BR = 1 =
NO3= 1.60  PO4s S§10=  31.50
SE = ©.00 PHE= Ch =" 0.00
9 ID»=2-0813-01 COU=KAUAT
PI = ~ 7.30 SPG= . WED=  433.00
ALK="  66.00 DIS= gUS= :
CA = ~ 14.00 SR = = . 0.10
7N = 0.04 NG = =
CL = 32.60 PR = =
NOG= 1.50  Poa= 0= 86.00
SE = . 0,01 PHus D = 0.00
30 ID#=2- 0818-0° ' COU=KAUAI
CPH = - . BPC= . WED= . 486.00
ALK=  86.00 DIS= SUS=
CA = 9.90 SR = BA = 0.10
7N = 0.00 G = B
©hL o= oan, oo' BR = [
NOOE 0, PO £10= 29,080
L G S =

0,00

Co e I8
—

(‘IP

' 828EEEE
u

—t

=3
e

CR

- AL

ot et et
2

Qi
[ e

- MIN-

0.00

g
(=}
1

o d
E3
Wi oo o

S04

WAD=
LI

M

02
504

[w]
<]

=
=

504

el
=E

WAD=
LI

oo

Al
02

H

804="

{n =

T T

Honosonounoan 03

@ o
: LOC KAPAA CANNER LAT LON-~_
11.60 TEM= . FLO="
NA = 26,00 KX =
- ©0.65. FE = '~ FET=
©.01 PB = - 0.01 AS =
L €o2= ° 7,90 . H28=
18.60 - C03= HCO=.
: o AG = P =
LOC-AKULIKULI LAT, LON=
TEM= 19.80° FLO=
: NA = " 9.00 X =
- 0.03. FE = 0.1  FLT=
. 9.10 PB = 0.01 AS =
. €o2= . H28= .
 4.89 C03= HCO=
C9.601. AG = 0.01 P =
LOC=MAKALEHA »6 LAT LON—-
TEM= 19.16 . FLO—_
: " NA=  8.60 K =
9.03 FE = @.01 "FET=
0.19 PB = 9.01 AS =
co2= H28=
 4.30 . CO03= ’ HCO=
T 0.801. AG = ¢.01 P =
LOC=ANALOLA 96~A ° LAT, LON=
12.50 TEM= 23.50 FLO=
- NA = 40.60 K =
9.3 TE = .20 ° FLET=
0.02 rB = L 9.01 AS =
- Co2= C V.00 H28=
81.20 CO3= Ieo=
0.01  AC = 9.01 r =
Loc= ANAHOLA B - LAT, LON‘
14,00 TEM= 23.50 FLO=
NA = 20.00 K =
3009, 60 FE = 6,01 IIEt=
0.1 rp = 6.01 AS =
: ) ol - fi2ss=
23.00 Coil= - HCO=
CAG = Po=

0.0

.01

@ o
220604. 1592014.06
. : Bl = .
‘1.80  RB =
- - F = 5.20
9.00- BB = .
- Nild=
28.00- CAR=
"N = 9.20
220631. 1592213.00
. Ef =
9.44 DB = :
N 0.05
. 0.01 8B = ,
Nf4=.
CAR=
N =
220628. 1592831.60
CEH = .
9.59 ng =
F = 0.03
9.01 S =
Nild=
CAR=
N =
220825. 159218534.00
g = .
2.80 nn =
o= 0.34
0.01 &8 =
: NH4=
87.00 ~ CAR= . .
N = G.20
220826, 1591854.00
O EH = .
'1.50 ne =
B - 6.21
0.01 SR o=
S NEs
CAR=
N =

DAT=1972.

. 8PC=  276.00
NG = 12,060
Cy = 0.01
U =
NO2= - 6.07
HAR= 79.69
ELE= 242,00
DAT=19735.
8PC= :
MG = 7.4
CU = 0.02
U =
NO2= 0.01
TIIAR= 50.60
FELE= 3690.60
DAT=19785.
SpPC=
MG = 7.60
CyU = 0.62
NO2= 0.01
HAR= * ~ 45.060
BELE= $574.060
DAT=1073.
C8PC= 267.060
MG = 16.00
Cu = 0.0t
U = :
NO2= @01 -
1A= 883.60 -
FLE=s 270.60

DAT=1975.

SPQ= 275.69
MG = 11.69
CU = 0.03
uy =

NO2= @,61
HAI= 76,080

WLk 2¢0.00 -
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31 ID#=2-1020-02 TYP=WELL COU=KAUAI - LOC=LINUE W79 LAT LON= 221030, 591928.00 DAT=1972.

1
PH = 7.40  8PC= WED= G81.00 - WAD= . 12.50 TENs  21.50 . FLO= T = SPCE 218,00
ALK - DIS= - 8US= . Ll = - NA = 15.06 K = . 6,66 ID = MG = 11.00
GA = 10,00 . §R » . . BA = M oe FE = " FET= F = 9,20 QU= -
ZN = NG = B = AL = .. PB = - A =.. - - - 8p= N
€L =  19.00  BR = - P = . o2 = - ' ¢go2= - - H2S= . NIes= . NO2=
NO3= - PO4= © $10= . 35,00 -604= 3.40 . CO8= 7 'HCO=.  8B.00 - CAR= . HAR=
SE = PIIE= Cp = CR = . AG = P = .. .4 N =& - ELE= '100.00
82  [D#22-1620~03 TYP=WELL - COUsKAUAI = . LOC=MOLOAA = LAT,LON=  221038. 1592038.00 DAT=1972.
PH = 7.60 SPG2 'WED= 700.00 WAD= . 16.60 TEM=  21.50 = TFLO= EH = A SPC=  207.00
ALK= 2.00 . DIS=2 . 189.06 SUS=. LT = ; NA = 14,00 K. =  ©.70 OB = . N o= 11,68
CA = 11,60 SR = - BA® . MN = CFE = ' FET= | . CF = 0.20 CU =
ZN =  HG = - - . B =& AL = PB = : A8 = s o= U =
CL = 19.00 BR = I = 02 = . C02= 3.50 H28= - N4s- . - NO2= :
© NO3= . Po4= SI10= - 36.00 S04= 3.40 C€CO3= . HCO: 88.09 CARs : IAR= 74,00
SE = PHE= cp = - CR = A6 = - P o= N = 0.60 ~ LLE=. 853.00
33  ID#=2-1020-64 TYP=WELL ° COU=KAUAI . ' LOC=ALTOMANU | LAT, LON- 221006. 1592002.08 DAT=1974.
PH = - SPG= " WED= 600.60 WAD= - 41.00. TEM=  20.80 FLO= - EH.= ; SPC=  217.00
 ALK=- 73.00 DIS= 147.6¢ SUS=.. - - LI =" - NA=s 14.606 K = - 0.70 RB = MG s 11.00
CA = 11,00 SR =. BA = My = 9.60. FE =  0.00 TFET= _ T = 6.6 CU = . :
ZN = ©HG = B. = AL = PB = A8 =" 8p-= U =
CL = 22.¢0 BR = o1 = 5 .02 = ’ co2= . H28= : RHCCHE . No2= .
NO3= . PO4= _ 0.15 SI0=  39.00 S04= 4.30 C03= HCO=  89.09 - CAR= HAR=. 73.00.
SE = PHE= : ch = . . CR = ‘ AG = P =+ 6.05 N = ' ©.13 -ELE= 307.09
"84 - ID#22-5427-62  TYPSWELL - COU=KAUAI . LOC=KOLOA 2- LAT,LON=  215455. 2592742.060 DAT=19?3
~PH = . BPG= . - VWED= 503.060  WAD=" 45.00 TEM= 23.060 FLO= . “EH = SPC=
. ALK=  58.60 DIs= - ' <. SUS= LI = - "NA = -16.00 K =- -1.56 RB= - _ MG = 15.00
CA = 7.20 SR = BA= 0.10 DMN = 0.03 FE =  0.05 FET= F o= 9.11 CU =- ©.02
ZN = 6.03 HG = . B = | AL = 0.62 PB=. . 0.61 AS = . 0.01 8B =" LU=
€L = * 86.060 BR = 1= 2= coz= . . H2S= - Ni4= ~ Ne2= 0.0l
NO3= 0.54  PO4= - ‘S10=  86.80  S04= 4.96  CO3= wee= - ¢ - CAR= - AR= ,
SE = ¢.61 PHE= - “0.60  CP = 0.00 CR = 0.61 AG = 0.061 P = I ELE=  245.60
"85 ID#=2-5530-62 TYP=VELL  COU=KAUAT = . - LOG=LAVAI CANNER LAT,LON= ~ 2154G8. 1593627.¢0 DAT=1956.
PI = 7.30 SPG= . VWED= 394.00 - WAD= 366.00 TEM= 22.50 FLO= EX = . BPC=
ALK= 606.60 DIS= . . . sus=. - LI = NA = K = BB = MG = $.90
CA = 5.86 SR = . PBA = . OMN = 0.10 TR = AR U = CR 0.26 QU = 0.10
ZN = 0.03 LG = - B = AL = PB = .03  AS =  @.,01 SB = U =
€L = 26.00 . BR = = 1 = 02 = " CO2: ' n2s= ‘ CNI4= . NO2= . 0.0
NO3= 4.00 PO4= . . SIG= 52.00 S04=  16.40 ~ C03= Hce= CAR= : “IAR=  51.70
cn = " . CR = AG = P o= : N o= * ELE= - 385.60

8I = 0.05  PiEs 0.01
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36 1D#=2-3530-03 TYP=VELL
PH = 7.90  SPC=
ALK=" 60.00 DIS= . 170.00
CA = 5.00 ERa .
ZN = 6.01 HG =
CL = 27,00 DR =
. NO3= 6.54  PO4= 57,00
BB = 0.60 Plli=
37 ID#-°~05?1~01 TYP=VWELL '
PH= . 9.80 ' §PG= \
. ALK= 113.86 ~ DIS= -
CA = 2,60 BH =
ZN = 0.61 MG =
CL = '46.00 BR =
NO3=.  8.50 - PO4=
SE = - ©0.01 PIE=  0.00
38 1D»=2-5335-01 TYP=WELL
PH = - 8PG= g
ALK="  73.00  DIS= _179.00
CA = 12.60 SR = .
ZN = U EG =
€L =  25.00 BR =
NO3= FO4= 0.12
SE = PHE= -
-89 ID#=2-5534-03 TYP=WELL
PH =  7.36 SPC= A
ALK 129.00 ' DIS= 825.00
CA = 2.00 Sh = «
ZN = 0.61 NG =
. CL = 4.8 BR =
NO3= e.71  Po4= 9.77
SE = 0.01  PHE= 0.00
40 - ID#=2-5631-01  TYP=WELL
Pi = SPC=
ALK= ~ 64.06 DIS= 142.00 -
cA = 9.20 SR =
ZN = HG =
€L, = 22,06 © PR =
NQ3= C P04=. 015
SE = PHE=

'C

@
COU=KAUAI
WED= 695.60
sys= :
By = 0. 10 .
= .
10= 59.60
D = .00
COU=KAUAI
"WED= 952.00
sys= - :
BA =
B = . o
1 = 6.00
S10=  59.00 -
Ch = ’
~ COU=KAUAI
WED= 190.00
sUSs=-
- BA =
B =
I =
SI0= 49.00
Cp =
. COU=KAUAI
WED= 109.00
SUs= : .
BA = 0.16
B = :
S10= 59.60
b = 6.60
. COU=KAUAI = .
WED= 1125.00
8US= T
BA =
B =
I =
S10=  42.00
Ch =-

aAnNOP
wgmr

BED

o#oun

=
L%

P I I I [ B 1 S 11

MN

g

nouou

~“ R

=
o)
HohouB N

WAD
LI
Uiy
AL
0’)
804
CR

"HB oW ow NN

@
LOC=LAVWAI DEEP W
53.3¢ TEM= 23.60
HA = 19.00
9.03 FE = 10.060
9.10 PB = 0.01
COo2= 1.56¢
- 8.76 C03= .
- 0.817 AG = 6.01
LOC=KALAHEQ 24
43 00 TEM= 24.40
. NA = - 46.00
0 05‘ TFE = 0.63 -
Q.06 PB = 0.01
- co2s=
 8.00  CO3=
: LOC=HANAPEPE
2.90 TEM= 21.50.
-7 WA = 22.00
5.060 FE = 49.060
. ' PB = : )
co2= -
1 9.30 €035
: AG =
LOC HANAPEPE VAL
3'17 10 TEN= 24.060
. NA = 76.00
0.93 - FE = 16.60
0;1@ PB = 0.01
_ €02=  13.00
25.00 C03=
0.01 AG = 0.01
LOC'KALAHLO
" 33 (319} TiEM= 20.70
NA = 15.00
0.0@ Fk = 16.60
PR = :
. GO02=
3.70 - C03=
AG =

LAT,LON=

FLO: .
K =
FET="
AS =

- H28=-

HCO= .

LAT LON-
- FLO=
K =
FET=
A8 =
H2S8=

 HCO=

P o=

LAT, LON= -

FLO=
K=
.FET=
AS =
- H28=
HCO=

LAT,LON= -

FLO=
K =
FET=
AS =
H2§=
‘HCO=
P -

LAT, LON=

FLO= .
K =
FET=
AS =
H28=
Co=
P .=

@

5335. 1

_ Ll =

0.24. RDB =

P =

6.01 - 8B =

o NIl4=

"7 CAR=

0. 12 N =

215563. 1

CBH =

.190.90 - RB =

T =

0.606 8B =

© NHd4=

CAR=

N =

215543 1

EH =

1.40 EB =

. P =

sB =

NE4=

S CAR=
9.04 N = =

215522, 1

- EH =

2.00 RB =

. F -

9.601 . 8B =

NH4=

, CAR=

0.25 N =

- 215629, '1

Ll =

'1.00. RE =

. F . =

&R =

NI4=

- CAR=

- 0.00 N =

[21]
e
<
¢
D
a
@
b

@
e
)

A

23426.01

0.46

‘ .
DAT=1978.
BPC= 210,060
MG = 9.49
Ccu = 0.02
U = '
NO2= 6.01
HAR= 61.09
FLE:  669.00
DAT=1968.
sPC= ) .
MG = 1.10
CU = - 0.01
U = '
Q2= C0.062
HAR= . 16.90
ELE= 630.60
DAT=1274. -

- 8PC= 251.00
NG = 3.60
CU = :
U =
nNo2= .
AR= ‘84,00
ELG=  98.60
DAT=1975.
S5PC= 450,006
MG = 4,060
CU = 0.062 -
U =
ND2= . 6.01
HAR= 30.00
ELE= 78.00
DAT=1975.

GEPg=  2¢1.00
hC = 2.60
CU = .
u = - )
nNGg2= -
HAR= 69,65
ELE= §87.69¢



ID#=2-5635-01

L LI I

IB7=2-5638-01

n o now

ID#=2-5725-01

L ]

ID? 2 5823-01

it uon

Hononou

2

”";-5824—01

TYP=WELL

L J

COU=KAUAI

WED=" 364.00
. 8US= _

BA = 9.18

B = ’ .

i =

8§10= 43.30

0.00

TYP=3 “IELL‘
261,00

TYP TUNNEL

_0.00

- WED= 56.00
SUss
BA =
10= B52.006.
D =
COU=KAUAIL
WED= 360.00
- SUS=
BA = 0,10
B = :
I = L
S10= ~ 36.69
Ch = 0.00

TYP=TUNNEL

TYP=WELL
263.00

WED=
sUs= |
BA = ©.30
B = - -
1 = . .
8I0=- 32.069 -
cn = 0.060
COU=KAUAI '
WED= 772.006
SUs= :
BA =
. B =
I =

0.84

e RO R -

. €= . 0.00

COU=KAUAT

COU=KAUAI

H10= 23, 00

€D =

i nuan

é
1}

2

LI LI | T L

CHREPEr
N

o

- NA =
FE = 10.00

=
255

L LN { I ) I 1 I T

=4S
S

[e Rt g=]
ot

-

" a

TEM= . 23.00

NA = 109.00
FE = - ©.04
PB = 0.01

co2=  8.10 ..
Co3= . ©.00
AG = - 0.01

LOC=MAH INAULI

TEME  23.00
" NA = 48.00°
“FE = . .

LOC=LIHUE GROV I
- TEM= 23.00

NA = 9.60
FE = 0.01

‘PB = 6.61
co2= .
C03=

AG = 0.01

LOC CARLINGHOUSE
TEM=  22.00.

NA = 18. 06
FE = 10.06
P = 6.01°

Co2= 15.090

€o3= - 0.60

AG = 0.01

: LOC COMM COLL

TEN= 25.00
42,00

PB = .
Co2=
Ccog=

CAG =

LOC=KAUNAKANI §7 . LAT,LON=

FLO=
K. =

- FET=

CAS =
H28=

" HCO=

P &

LAT, LON=

I'LO=
K =
FET=
AS =
H2es=

. HCO=

P =

LAT, LON=

rLO=

K»:4.

FET=
AS =
- H28=
" HCO=
P =

LAT LON-~

FLO=
K =
CFET=
A8 =
- H28=
- HEO=
ro=

LAT,LOWN= - -

FLO=
 FET=
‘AS =
n2s=
HCO=
i =

. 3.30 LB

2156385.

2.9 Rb

0.01 - SB

215612,
ENl

r

NE4= -
CAR=

215:47

K -

1.20_ RB
r
0.01 5B

215845,
- EN

1.30 RSB
o r
0.61 SB

NH4=-
CAR=

N

2158“".
Fil

598810.01 -
L .8PC= 385,00
NG

0oH NN .

QU

DAT=1073.

CU

ituu

- NO2=

i5.

@

'.
" DAT=19735.
~ 8PC=  767.00
- MG = 16.60
CU = 0.02.
U =.
NO2= 0.01

- HAR= 100,00
- BLEz 376.060-

00

HAR= 85.069

8PC= .
MG = 11.89
CU = 0.02
v = . :
NOZ2=, 0.01
TTAH=

DAT=1677.

ELE=  43.60

 DAT=1975.

ELE= 860.00

‘SPC=  181.€0
MG = - 5.10

= Q.02
U = '
NO2= 0.01
AADE=

Fll=  107.00

BPG=
NG = 12
Cy =
U =
NG2=

DAT=1975.
.00

IAl= 77.00
ELE=  323.6¢



46 1D#=2-5840-02 TYP WELL COU=KAUAT . LOC=VAIMEA 26 LAT LON= - 210808. 1594012.01 DAT=1975.
“PH = 7.90 SPG= " WED= 190.00 WAD= - 10.80 TEM=  24.00 - rLo- ER = - §PG=  510.€0
. ALK= 97,00 DIS= 863,00 SUSs . LI =~ - NA = 62.60 K = :s.oe RB =" NG = 12,60
“CA = 4.40 SR = BA .= ©.106 MM = ©.03 FE = 50,00 - FET= . F = 9.12 CU = 6.02
4N = 0,61 HG = B = ‘AL'=- ©.,10 PB= .61  AS = ©,001 SB= . - U =&
CL = ©?23.00 BR = L= . 02 = .- C02= 2.40 CH28= : NY4= : T NO2= 0.01
NO3= ©.95  PO4=. 0.64 - SI0= ~73.069 804= - 17.00 cos—- “HCO= . CAl= FAR:  V1.00
Sk = 0.60 PAE=  0.060 - CD = 6.69 CR = 0.01 ° AG = - 0 o1 P = 0.21 N = 1.40 ° BLE= 167.00
.47 1D#=2-5842-02 TYP=TUNNEL~ COU-KAUAI ' ‘ LOC=KEKAHA PLS11 LAT, LON- . 215854. 1594246.60 DAT=1975.
Pl = SPG= , . WED= WAD=  57.66 TEM=. 24.50  FLO= - Ell = $PC= 710.060
ALK= 169.00 DIS= - ' ‘SyUS=" LT = - - NA = 66.00 ' K = 44.60 BRB = - NG = 26.00
CA = 15.00 SR = . - BA =" - 9,10 MN = 0.083  FE =  6.91 . FET= : F = 9.16 CU = 0.02
ZIN = . ©.65 NG = B = _ AL = 0.16 " PB = 0.01. AS = -~ 0.61 8D = U =
CL = 16%.60 BR = I = : 02 = - C02= - - H28= g NH4= - NO2= 0.01
NO3= 1.26 = PO4= S10=  40.20 S564= 23.00 CO3= : " HCO=. . - CAR= .. UAR= 154.69
SE = .00  PHE= 6.60 CD = 6.60 CR'= 9.01- AG = e.01 P = N = ELE=  66.60
48 ID#—°—5843-01 TYP=TUNNEL COU=KAUAI : ‘ 'LOC=KEKANA " LAT,LON=  215857. 1594301.00 DAT=1975.
Pl =. 8PG= - WED=  53.00  WAD= 11.09 -  TEM= 24,060 FLO= . . EH = . - 8PC=
ALK=  149.00 . DIS= : - 8US= LI =  NA = 54.66- K- = 2.20 R = HG = 19.09 .
CA = 2.60 °© SR = BA = 6.10 MN = ©.03 FE = .01 FET= R 6.27 CU =  06.02
ZN = - 9.61 HG = B = ' - AL = ¢.10 ~ PB = 0.01 A4S = 9.01 8B = : u =
CL = ' 67.60 BR = 1 = 02 = co2= . H28= : Nil4= .. Ne2= - @.01
" NO3= +0.94 . PO4= SI10= . 56.10° S04= 14.69 C03= _ CHCO=- . CAR=  HAR= 12.09
SE = 0.60 . PHE= 0.00 CD = 0.00 CR = ¢.01- AG = ©0.01. P = . N = - ELE=  57.060¢
.49 ID#=2-5921-01  TYP=WELL = COU=KAUAI o LOC=KALAPA RIDCB LAT LON= ~ 2159538. 1592143.60 BDAT=1934.
PH = 7.20 - SPG= ‘ " WED= 54€.60 WAD=  16.¢9  TEN= . FLo= . ... EH = © §PQ=
ALK= 134.06 DIS= sus= , LI = NA = K = - RB = o NG = . 12.80
CA= 389,16 SR = Y. . BA = MN = .00 TFE = . . FET= - F = 0.20 CU = 6.01
ZN = - @.01 HC = - . B = Al = - TOPB = . 0:01 AS = 0.01 8B = . U =
CL = 23.60 ' BR = I = 02 = Co2= B28= . Nil= NO2= 0.70
. NG3= 0.16  PO4= S10= 82.00 S04= 52.70.  CO3=- C Heo= - . LCAR= ©OFIAR= 151.19
- BE = .01  PHE= 8,01 - CP = CR = AG = - P.= . - N = - ELE= 302.00
. 50 ID#=2-5923~01 TYP=VWELL COU=KAUAI ’ : L0C=KILOHANA LAT LON= . 910901 .1592353.01 DAT=1974.
P = 2.30  sPG= WED= ©20.00 WAD=  46.80 -TEM=  26.50  FLO= Bl = SPC=  269.00
ALK= 121,00 DIS= 174,00 qus- C Ll o= NA = - 34.00 K = 3.s®~ RB = NG = 11.69
CA = 9.00 SR = . BA = MN = 40.00 FE = .26.06 TFET=. F = .50 - CU =
CZN = ' G = ' B = AL = . PB = : AS = - . 8B = - U =
CL = 16.60 BR = 1 = 02 .= ©CC02= 1,20 - H2S= S NH4= . NO2= .
NO3= - PO4= 0.28 ° S10=" -23.00 S04= 2.89 C03= - 0.6 - HCO= = . CAR= IAR=  68.00
SE = .+ ©b = S CR = - AG = r = 0.6 N =. - 0.02 FLEs’ 371.00



52 ID#=62-5939-01 TYP=TON

6.70
55.00

7.20

22,00

7.30
138. 00
12.00
0.03
54.00
. ©.60
9.00

7.60

133.06

- 10.00

41.00
9.10.

- 1D#202~5923-02 TYP=VELL

132,060

§PG=
Dis=

ID#=02-5942-01 TYP=VELL

SPG=
DIS=
SR

HG
BR =
PO4=

275.00

Wut

- . PHE=

54 ID#=02-5943-01 TYP=VWELL

- 55  ID#=02-0326-02 TYP=VLELL

PH =
ALK=
- CA
. ZN
CL
NO3
SE-

it nunu

7.50
164.60

25.00

. 189.69

7.40
96.00
14.00

25.00
N.46

. 8PG=

DIS=
SR =
MG =
BR =

570.00

9.49

5pPG=

NEL

. BA

"1

. @
COU=KAUAI
WED= 180.00

Sus=
BA =.
1 = .
S10= 33.00
cp = :
COU=KAUAI
WED=  43.00
_Sus=
BA = 0.10
B = .
1 =
“SI0=  36.10
Ch = 0.900
COU=KAUAI .
WED= 216.00
- 8SUS= - '
B =
S
. SI0= 43.00
“CD =
COU=KAUAI
WED= 57.900
SUSs=
BA =
S10= 77.00 -
chp = i :
COU=KAUAT -
WED= - 2306.00
SuUs= ST
BA =
B =
I =
S10= 59.006
Ch = - ’

N>
HORE
e

Bonon II?EI?:E:‘

Qno>
ACeE

- AL

. CR

=1

[LI B T I O T}

£y

WAD=

LI

- M

G2

. 504

0
S3RE
FRNTI R T T

WAD=

LI
TN

02
S04

[L T B I B ]

LOGC=KTLOMANA
225.90 TEM=
- - NA =
0.90 FE =
. rg =
. Co2=
3.39 €03=
AG =

23.50
17.00

70.90 .

21.00
“0.00

LOC=WAINMEA 9

TEM=

© 0.67 FE =
0.10 rn =

: - COo2=
7.90 C03=

0.01

2

10

s IQ

33

55

21

AG

33.00
0.12

.01

0.01

LOC=PAUA VALLEY

.40 TEM=
NA

FE =

.00 C03=

LOC=WATAWA

TEMN=
NA =
FE

. PB
€o2=
C03=
AG =

.00

u o

.00

LOC=WAILUA
.60 .

.00

24.00
55.00

23.00
093.00

30.00
' 10.00

LAT,LON=- 215937. 1
FLO= . EH =

K = 5.20 BRB =

. FET= : . F o=
AS = . - 8D =
H28= NH4=
HCO= - CAR=
P =z  ©.16. N =
- LAT,LON=- 220346. 1
FLO= . EH =

K = . RB =

. FET= .. F =
AS = - . BB =
H28=.- = - NH4=
HCO= CALI=

Id = N =

G
52 .
[
¥

LAT,LON= 215901, 1
o FLO= EH =
. K - = 1: 10 RB =

FET= - - : Fr =
AS = 5B =
HlS= Ni4=
. HICO= CAR=
P = 0.18 N =
LAT, LON=- 2152066, 1
FLO= = -+ EH =
K = . 1.90 RB =
o FET= - . Foo=
A8 =", 0.01 ° 8B =
- H28= : 0 NI4ge=
HCO= . CAR=
P-= -+ . N =
LAT, LON= 215911. 1t
FLO= EH =
K = 1.80 BB =
FET= COF =
AB = . Sp =
- H2S8= NI4=
HCo= - CAR=
P.= N =

594342.01

9]

A7.00

@
B
D

- 0.10

3]

2,10 .

DAT=1977.

SPC= 190.60

NG = 9.00

Cy =

U =

NO2= ‘

HAR= §85.00
) Ti. 00

DAT=1975. .

SPG= ’
MG = 20.60
CU- = 9.02
B3 = .
NOG2= 0.61 .
HAR= 118.60
ELE= 48,60
DAT=1970. .
SPC=  418.00
MG = - 17.69
CU =
U =

. HO2= -
HAR= 95.60

ELE= -191.0G0

DAT=1975.

SPCG=  920.00
MG = 43,00
QU =
NO2=

HAR= 240.00

ELE= = 57.80

DAT=1960.
Src=

NG = 12.60
€U =

U o=

NO2= o
IIAR=  83.60

FLE=

20.00



¢ SE

92031.06 DAT=1973.

L CL

36 ID#=2~1120-01 - TYP=TUNNEL. COUsKAUAL = : LOG=MOLOAA TUN-8 LAT,LON= . 221111, 15
PH = : SpPG= _'WED= - WAD= TEM= . 25.60 FLO= . . EH = . BrPC= 251,00 .
ALK= . - DIS= 168.00 SUS= LI = ",NA = - 83,00 'K = . 1,10 BB = NG = 7,09
CA = 2.89 SR = _— BA = MN = FE = . FET= . r = 0.10 . CU =
ZN = : G = B = Al = ) PB = S .. A8 = . Bp = ; U =

= 25.00 BR= . . I = 02 = - Lo2s o H2s8=. .. . NH4= NO2= -

© NO3= . 15.60  PO4s : 810= - 13.00 S04=  14.60 CO03=  0.00. HCO= 6,00 CAR= ' HAR=- 86.00

" SE = PHE= S | © . "GCR= AG= . P = TN o= ELE= 25,00

57  ID#=2-1126-62 TYP-WELL. .. COU=KAUAI LOC*ECDC2 HANALE™ LAT,LON= 221151, 1592650. 69 - DAT=1975.

PH = . 7,720 SPG= WED= 760.00  WAD= TEM=  23.50  FLO= " FO = SPC= 200.00
ALK= °© 68.060 DIS= 143.60 8US= = LI =+ " NA= 12,66 ‘K =  ~'0.90. BB = MG = 8.70
CA = 13.60: SR = : BA = . : MN = 0.65 -FE = .-40.69 - FET= F = 9.00 CU = | 0.04
ZN = - 0.01 HG = B = AL = . 0.62 'PB = 9.01 AS = .00 SB = U =
CL =  17.66 BR = S G - 02 = . C02= 2,606 H28= . - NH4= - - - NO2= | .01
NO3= , 0.50  P04= 0.28 SI10= 47.00 . S04= 2,68 . C63= .- . HCO= 83.00 . CARs ©© HAR=  68.00
SE = .01 - PHE= : €D = CR = L AG = . P = 0.09 = N = - ©.20 ELE= . 333.60

58 1D#=2~1126-01" TYP=WELL COU=KAUAI .. . LOC=EC-1 L LAT,LON= 221150, 1592645.00 DAT=1969
PH = 0.67 BPG= - WED= 763.60 WAD= '27.00 TEN= . FLO= El = SPC=
ALK=  68.60 DIS= ~ - - . SUS= - LI = NA = 1 6.00 K = '©.20 DB = : NG = 2.50
CA= 26,60 SR= . “ BA = . MN = ©.91 - FE = . 9.02 . FET= . .. F = 9.14 CU = 9.01
ZN = 0.62  HEG = . B = AL = 0.02  PB =  0.01 AS = 8.66 . &B = U =
€L = "17.80 BR= . .- .1 = - 02 = © Co2= L H28= . NO4= NO2=  6.61.
NO3= 6.11 . PO4= SI0= - 82.80 - S04= 2.00 . €03= . . - HCO=. . . CAR= - HAR=  65.6€9

= .01  PHE= 6.66 CDp = . CR= - .  AG = P = N = "ELE= 347.€0

59 1D#=2-1125-01 TYP=WELL. COU=KAUAI - - -+ LOC=KILAUEA-1 ~  LAT,LON=. . 221141. 1592525.00 DAT=:ddkikk
PH = 7.10  SPG= » . WED= 796.00 WAD=' " 16.50 TEM:= 23.00 FLO= . T EH = - . SPC=  150.00
ALK= . 54.00 DIS= 112,60 = SUs= = LI = : "NA = . 10.60 'K = ©0.90  RB = . MG = 6.60
CA = 3.90 B8R = . BA = : © MN = “ FE = FET=  ~ F = ©.060 CU = '

A : G = B = AL = PB = .. A8 = - 8B = U =
cL = 13.60 . BR = .- 1 = : o2 = co2= Hze= D NH4= - .- NO2=
NO3= ~  @.70  PO4= 0.00 SI0= 39.00 S04= 1.60  CO03= © 0 HCO=  66.60 | CAR= A= 50.00
SE = PHE= - ¢ = - CR = . CAG = P = N = . ELE=- 390.00

60 ID#=2-1229~-63  TYP=VELL  COU=KAUAI ' " LOC=MAXA RIDCE . LAT, LON-" 2212@1 590934 69 DAT=1975
PIf = 7.50 8PG= - WED= - 466.00 ~ WAD= .28.00 CTEMN: 22,00  FLO= _rn = SPC= 199.00
ALK=  72.00 DIS= 146.00 SUS=. LI = - NA = 14.00 X = - 0.90 - RB = : NG = | "9.90
CA = 14.66 SR =~ . BA = 0.16 MN = ©.03 TFE = ' 19.00 FET= - . F = 0.20 . CU = 6.062
ZN =.  9.01._ HC = B = . AL = 0.02 PB =, .01 .AS = 0.01' 8D = U= _
€L = 20.66 DBR = I = - 02 = : €02= 4.50 H28= . NIa= - NQ2= 0.61
NO3= 0.24  PO4s o.uo © §10= | 38.00  S04= 4.10 CO3=  0.60 -1ICO= ~-88.00 CAR= HAR=  76.60
8= g.01 PHE= .00 B = 0,00 CR = : : AG = 0.014 P 0.8 N = - 0.2 b= 119.00



e e L PR R e e

61 1D#=22-1327-01 - TYP=TUNNEL COU=RKAUAI =~ : . LOC=ANINYI TUNNEL . LAT,LON= ~ 221835. 1592740.09 DAT=1972.
PH = ?.20 8pg= ~ WED= . . WAD= ' TEM= . 23,060 - FLO= - N i ©8pPCs 20.50
ALK=. 57,00 DIS= 140,00 . SUS= LI = NA = 20,006 K = 1,10 "R} = MG = 7,70
CA= 7,50 B8R = BA = MN = FE = - FET= =~ . P = 9.26  CU =
- ZN = HG = B = AL = PB = . AB = . BB = : U =
€L = 23,06 BR= . = - I = 02 . €o2= - - - H28= . NH4= - . - HO2=
NO3=: 2,08 PO4= . §I10= ° 86,00 S04= 8.90 . Co3= . - HCO=  69.00° CAR= ' IIAR=  50.66
SE = PHE= .. - | €D = ; CR = . " AG = oo P = o 3 N o= ELEz  28.00
62 ID#=2~1833-G1 = TYP=WELL . COU=KAUAI .1 LOC=HAENA DEEP ~ LAT,LON=. 2213818. - 15938359.006 DAT=1975.
CPH = 7.40  SPG= - “WED= 159.06 WAD=  14.20 TEM= 21.50 - FLO= © _EH = . : SPC= - 200.00
ALK= 74.60 DIS= 139.606 SUS= - LI = - NA = ~18.e¢ K .= 1.10 -RB = C NG = 9.00
CA = 11.06 SR = o BA = 0.10 IMN = 6.03° FL = 29,00 FET= = . . o= 6.10 CU = . 0.02
ZN = . 0.01 HG = : B = AL = .04 PB =  ©0.61 AS =  ©0.01 . 8D = . U o= .
CL = 18.00 DBR = | 02 = - Co2=. 5.70 H28= - - " NHa= - CUNQ2=
NO3= PO4= 0.15 SI0= . 383.080 $504= - 8.20. (03= - "HCO=  90.60 - CAR= . . HAR= -63.00
SE = ©.61 PHE= .00 CD= - 0.00 CR= . 0.1 AG=. 0,61 P = 0.05 N = ©.20 FLE= - 83.00
63 1D#¥=2-5426-04 TYP=WELL - GOU=KAUAI : © LOC=KOLOA C . LAT,LON= 215418, 1592604.00 DAT=1i977.
PH = . 7.66 SPG= = WED= .576.60 WAD=  25.10 TEN= -~ =~ . FLO= - COEH = . SPC= 8%6.00
. ALK= - 91.60 DIS= 252,66 SUS= L1 = - NA = 86.60 K = ' 1.40. RB = NG = 17.00
. CA = 15.60 ° SR = : BA = M{ = 10.60 FE = 20.60 FET= . F = 9.16 QU = S
CZN = HE = B = AL = . .PB = - A8 = 8B = U=
. CL = .55.60 BR = ' I = 02 = L Co2= 18.00  H28= - - . . - NH4= ©oUNo2=
© NO3= . PO4= 0.40 . SI0=. 58.60 . S04= 12.00  €03= 9.66 HCO= 111.00 CAR= HAR= 106.060
SE = PHE= .. CD = . CR = AG = - P = 0.13 N =  1.00 - ELE=. 222,00
64 ID#=2-5427-0¢1  TYP=WELL ' - COU=KAUAI " . . LOC=KOLOA~A LAT,LON= - 215454. 1502742.060 DAT=3%x%
PH = 7.60 SPG= . - _ WED= 455.00 VWAD= = 45.20 = TEM= 24.00 = FLO= : EH = _ SpPC=  240.00
ALK= ?1.60 DIS= 1Y9.008 - SUS= : LI = NA = 21.00 .K = . 1.406 RB= . =~ MG = '10.00
CA = 9.860 SR = BA = 0.16 MN =- - 0.03 TFE = 16.00. ~ FET= . - F = 0.106 CU = = 0,02
VAES 0.08 HG = - _ B = - AL = 0.16 PB = 0.01 AS = - 0.91 SB = N
CL = 27,00 BR = I = 02 = , T Co2= 3.50 . H2S= NH4=" : NO2= "0.01
NO3= 0.49 PO4=  0.43 SI0= ° 59.00 - S04= 5.80  CO3= - .. HCO= '86.00 CAR- ~ HAR=  66.00
SE = ch = CR = .01 AG= - ©.0f P = _9.14- N =  0.43 ELE= 245.00

0.00 . PHE= 0.00 0.00



APPENDIX B

Areas of'Possible Geothermal Potential

‘ATheAfollowing'maPs of Hawaii, Maﬁi, Molokéi, ;nd.Kauai»;‘A
aré inténaed.to show -areas wﬁere there are‘céncentratioﬁé of wells
“‘,withﬂsqﬁé'geothérmai inditatofs.v Itxsﬁould be hbﬁéd-that“the wells
~ which were uéed on these maps are~predominant1y'high‘siliéa wélis-v
~and do not neceésarily havé highvtempefatufés; The ﬁuﬁber and
- distribution of.ﬁells on the'mép“of Kauai.indicaté_fhat our silica 
criterion for inclusion in éur data baée; for Kauai ét 1éa§ﬁ,“- |
should‘bé.modified.' The map of Kaual suggests an-érronéous geothermal
f'éotentiai for.the {sland. | s |
The grid Oﬁ‘eéch map is'oﬁé square‘minute of iatitude aﬁd
iongitﬁ&e (1 milé spﬁare)} Each quadrangle which has oﬁé or more

'wells from Tables 1-4, has been -shaded.
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© DOE-STATE PROGRAM FOR ASSESSMENT OF DIRECT HEAT RESOURCES

Introduction

, ‘During the Hawaii Geothermal Project (HGP), a general survey

..of the geothermal potential of the Hawaiian Islands was made.

" Various data sets were accumulated for this purpose, and thus

- some of the data required for the State compilation is already

"in hand. This initial data base can readily be extended to include

data from areas not included in the original HGP study, but in

" many areas these data will have to be supplemented by ‘additional

. field work inm order for an optimally useful data set to emerge.-

" The general types of 'data that are readily available and
reasonably complete are: . (1) geologic data including location
" of rift zones, dike swarms, recent cones, Quaternary cones,
" faults, etc.; (2) hydrologic data including temperature, chemistry
and productivity of most wells drilled for water supply (many of
-which. are >20°C); and (3) infrared imagery data for coastal areas
indicating the presence of warm water springs. All of these data
sets should be useful to low temperature resource 1dent1f1cat10n.

" Based gpon our preliminary evaluation of the,geothermal
resources of Hawaii conducted as part of the HGP, we feel that
‘there are more than a dozen areas that are potentially useful ‘ ,
either as high T or -low T resources. Unfortunately, the available
data on these areas is very limited for the reasons discussed
below. Thus, we feel that the objectives of the DOE-USGS-State
program can best ‘be achieved by implementing field programs in

_selected areas in order to develop additional data for resource
evaluatlon. . :

'ﬁnuSﬁel'Aspecfs of Hawaii as Related to the Prbgrem

The mean annual temperature for much of Hawaii is in excess
of 20°C and, as a result, most well waters have temperatures near
. or slightly in excess of 20°C. Water temperatures probably do
not become indicative of a geothermal resource until they are in
.excess of 25° c.;(Thus, 1t may be. appropriate.to. modify.the:.
'requlrements 0f; the survey for thlsltroplcal area.,>“a3~u:(g

The water table throughout most of Hawaii is very near sea .
Jvlevel and since much of the area has moderate to high rainfall,
most of the islands above sea level have been cooled to near
ambient - (i.e. mean annual) temperatures by .rain water percolatlng
" through véry porous material. Most wells have been drilled to '
about sea level to tap the upper part of the Ghyben-Herzburg"
fresh water lens, and very few wells penetrate to depths signi-
ficantly below sea level,.where most of the geothermal potential '
1s located. . Despite these facts, a few wells in Hawaii show



temperatures of 30° or 40°C even when large volumes of water are
removed for domestic or irrigation use. Thus, there is abundant
evidence for warm or hot water resources on most of the islands.
The real question is how to 1nterpret the ex1st1ng data in terms .
~of useful geothermal resources.’ : : S

Since the current well data yields little data ‘about "source"
‘regions, we believe that chemical and geophysical techniques need
“ to be applied if we are to successfully define areas where the’ '
‘geothermal resource potential is high. We therefore propose that
. limited field programs be started concurrently with the data

compllatlon efforts. »

Proposed Efforts

“In order to achieve the goalé set forth in the DOE Western
-~ State Cooperative Direct Heat Geothermal Program, -we propose to
,1n1t1ate the following efforts -

1. Assemble all data for wells, preferably u51ng 25 C
' as the 1eve1 of geothermal s1gn1f1cance,

'2._<Ident1fy and tabulate geothermal gradlents when p0831b1e,

-3, Tabulate water chemlstry and 1dent1fy those of apparent
: geothermal 1nterest ,

_4.'“Ca1cu1ate subsurface ‘temperatures based on chemical
geothermometers (this is difficult in Hawa11 due to’
sodlum contamlnatlon),

- 5. Compile geologlc and geophy31ca1 data pertlnent to
‘ geothermal resources;

6.  Initiate field programs (as described below) to acquire .
"additional data for geothermal resource jdentification’
in selected areas. These areas will be selected on the
.basis of favorable geology, existing warm water wells,
and proximity to potential geothermal customers.

As an initial focus for the field effort, we have'identified
12 regions (see figure) where additional data. sets will be
acquired (these do not ‘include the East Rift of Kilauea. where the
HGP well has been drilled). On the island: of. Hawaii these regions
include the SW Rift of Kilauea, the SW Rift of Mauna Loa, the SE .. .
Rift of Mauna Loa, the NE Rift of Mauna Loa, the NW Rift of
.Hualalai and an area around Waimea. Each of these areas has some
evidence for elevated temperature groundwater or a.geologic

environment in-which elevated temperaturescould be expected to
exlst. '



_ On Maui, we need additional data from the SW Rift of.
'Haleakala and from two regions in West Maui where warm ground-
'waters have been reported but adequate documentation is
lacking. A warm well has also been drilled on Moloka1 but
'agalnrm adequate data is avallable for the reglon.

. On the Island of Qahu,'two areas appear promising on the
-basis of elevated groundwater temperatures. These areas are

. near Waimanalo and Lualualei. Neither data set is very complete

e and addltional data would be helpful

. Technlques to be Employed

Compllatlon of data from ex1st1ng records is a routine
" (even if laborlous) process and needs no further explanatlon."
~Much of the necessary data exists in tabulations in various
State depositories. However, our past experience has taught .
"us that some of this data is unreliable, and thus, field checks
. will be necessary especially where partlcularly 1mportant

o Janomalles may be 1nd1cated

. In order to‘make'the existing data set more useful, we

- plan to gather addltlonal temperature and water chemlstry
,-(1nclud1ng dlssolved silica determinations) in each of the 12
'areas mentioned above and at any other anomalously warm area
that is 1dent1f1ed durlng our data compllatlon.

. Many of the target areas, howeVer, have no wells or per- -
haps only one, and thus, we will need to apply geophysical

. techniques such as passive seismic studies (microearthquake
-and ground noise coherence), magnetotelluric studies, .and
electrical self-potential:studies to these areas. These four-

" techniques are believed to be the most definitive of geothermal
‘resources in Hawaiil based" upon our experience on the East let
'of Kilauea durlng the Hawall geothermal pro;ect.<‘

Management Structure

In order to provide a focal point for the project, and -
" to increase the effectiveness of ‘the effort a full-time scien-
tific manager will be appointed to supervise the project on -
- a day-to-day ba51s, This manager's primary responsibility
" will be to oversee the gathering and extraction of data for
‘the CEOTHERM file.. A secondary responsibility will be to
coordinate the collection of data from each of the 12 critical

-areas that we at present believe to be of hlghest 1nterest
and usefulness


http://uld.be

Ind1v1dual fleld programs w111 be under the dlrectlon of
various ..members of faculty with each member of faculty being
respon31b1e for an area in which he 1is an expert. . The Director
- of the Hawaii Institute of Geophysics will be responsible for
" the overall project, and he will direct both the indlvidual
~ field efforts and the efforts of the prOJect manager.v The
»env1saged structure is shown below L

_HIG DIRECTOR

l”Perett'Managere'~;—¥f¥ff7——%f Individual Field Effbrte';'
" Data’ for R Data Extractldn.
Geotherm -~ - from individual

‘éFile ] %:fleld studles

" The persoﬁnel'tentatively_assigned'to thié‘prOjeet include:

- 'Donald Thomas - a recent Ph.D. at U.H. (Dec. 1977) who .
" will be responsible for ‘the assembly of past geochemical data.
" as well as being responsible for the acqulsltion of new ‘
lgeochemlcal data. :

Dale Erlandson - (M.S. from u. H ) who w111 as31st in the
“compilation of existing data for the geothermal file. His
past work has dealt with the management synthes1s of marlne :
geophy51ca1 data at H I G : : ’

Dav1d EEE - A Ph D. candldate at U H. who was responsible . .
for most of the well temperature data collection done under ‘
the Hawaii Geothermal Project. He will assist in collecting .
the existing ‘temperature data set as well as belng responsible'
‘for;add1t10nal data collectlon in ‘the selected areas.

These 1nd1v1duals and the assoc1ated faculty will be

‘supported by a project secretary, chemical technician and -
mfield ass1stants as necessary. :

Statement'of‘Work: _

- The Hawaii Institute of Geophyaics of’the'Univereitylef
Hawal1 as part of. the DOE western states cooperatlve direct
-~ heat geothermal program will -

. 1) Provide to DOE a summary of the avallable data for
- all wells of potential geothermal - 31gn1f1cance within the state,
includlng water chemistry data where available,

2) In1t1ate a quallty control program for spot checking
the ex1st1ng temperature and chemlcal data set;



.

3) Ass1st in the compllatlon of geologlcal and geophy—‘

' r31cal data pertlnent ‘to the geothermal resources. of Hawa11,

4)  Commence a field :program aimed at refinement of .
the temperature and water chemistry of se]ected areas of

lgreatest geothermal 1nterest,

5) Undertake a geophy31cal f1eld program a1med ‘at defl—

: n1t10n of the source of the warm waters observed in west Mau1,
and : : -

s6) Formulate a plan for further exploration of other,'

‘areas of hlgh geothermal 1nterest._;

Task l1sted under 1tems l 2 and 3 Will be completed by

‘September .1, 1978 with progress reports to be. subm1tted blmontﬁly
'w1th the flrst report be1ng due Apr11 1 o
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-BUDGET - -

T-A.‘_Project Msnagemeht and Data SyntheSis'

~ 1..usa1aries

‘C. E. Helsley, Project Directdi;hlAmo;f”VTI

Dale Erlandson, 8 mos.

"-Donald Thomas, 6 mos., S : o
‘David Epp, Research Assistant, 4 mos. @ 50%,"

©2 mos. @ 100%

WfSécretary, 8 mos.

" Total Salaries and Wages

fFringe Benefits -
. Total Salaries, Wages'&’Fringe Benefits
;% Permanent Equipment

. Typewriter -

" File Cabinets, 2 @ $125

Total'Permanent"Equipment

'53Expendab1e Supplles”'

;Computer Tlme . |
1 Commun1cat1ons
J.Trsﬁel‘}fmsiniand méetiﬁgs; v

‘ﬂ'Alr fare '
- Per dlem, 20 days @ $40/day.-

”Publlcatlonsb

“Total Dlrect Costs

~Ind1rect Costs (48 2% of Salarles & Wages)

vTotal (A)

$ 3, 663

9,000

?~f<7 700
4,208
7,560

Jf$32,13;>_ %

7,390

39,521 .

895
250

1,145
500
1,500

800

2,000

800 . -

800

47,066

15,487

62,553



" Water Chemistfy‘and'Tempefaturé Field.Prégram

1.  Sa1aries ,;

;_Donald Thomas, 2 mos. L ‘ '
‘David Epp, Research. A351stant 2 mos. @ 100%
Fleld A551stant 3 mos. - S o -

V;Total‘Salarles and Wages

2;V Fringé Benéfifs>“

- T&téi Saiariés; Wages & Frlnge Beﬁefitéi~"‘v
  3;} Expendab1e Supplles and Equlpment ;;,v
f 4, fComputer._{ ﬂ . R ' |
-5}..Publicati§né

6. Communications -

:"7;. TraVel"

.25 round trlps to other 1slands, -
‘Per diem @ $30/day for 60 mandays
VFleld tranSportatlon @ $20/day

Total Travel

18,. Chemlcal Analyses

Total Dlrect Costs

9. Indlrect Costs (48 2% of Salarles & Wages)

Total (B)

. Péssivé“Séismbiogy'Fieid‘Prbgram"

Afl;‘ Saiaries""‘

-C. E. Heléley,vl mo.
Joe Gettrust, 1 mo. -

- Student A351stant for analys1s 5 mos.j@.SOZ,

3 mos. @ 100%

: Total Salaries'and Wages -

-2, -Fringe. Benefits

- Total Salaries;’Wages'&'ﬁrihge’Beﬁefité

$ 2,567

2,104

3,000
7,671

1,764

9,435

Vzv’ooio"‘

500

500

200

1,500
1,800

© 1,200

4,500

3,000

20,135
3,697

. 23,832

3,663 -
1,524

5,786
10,973

1,540

12,513



~A3.  Expeﬁdab1e>Supblies‘(batteries, tepe;,etc.)

4-' Field Travel

»  6 round trlps to other 1s1ands"‘ N
. Per diem, 2 men x 15 days @ $30/man day

”'Fleld transportatlon @ $20/day for 15 dayé,“

Total Fleld Travel
{5,'“Pub1;cat10psg
f16.”.Computere3

Total D1rect Costs

7.;»Ind1rect Costs (48 2% of Salarles & Wages).

Total (C)

" SUMMARY

&'(;A. ‘beject Management and Deta Synthesis'ﬂ

A B, Water Chemlstry and Temperature F1e1d Program‘n

CLe Pa331ve Selsmology Fleld Program

= ‘GRAND TOTAL

s 600

360
900

300

1,560

”fQOQ

500

15,573

5,289

20,862

- '$.62,553

23,832

20,862

107,247
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"heﬁartment”of Energy, Division of Geothermal Energy
by

".iﬂawaiifInStitupe of Geophysics, University of Hawaii

:*'12525_Corfea R0ad; Honolulu,gHawaii.”96822['
for -
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 DOE-STATE PROGRAM FOR ASSESSMENT OF DIRECT HEAT RESOURCES

© . Introduction

.....

'vDurihg the.Hawaii GeothermaiﬂPrOJeet"(HGP); a general survey

~of the geothermal potential of the Hawaiian Islands was made.
 Various data sets were accumulated for this purpose, and thus °

some of the data required for the State compilation is already

~ in hand. This initial data base can readily be extended to include

data from areas not included in the or1g1na1 HGP study, but in

-many areas these data will have to be supplemented by additional

field work in order for an optimally useful data set to  emerge.

. ﬁhThe generai'tyhee of data that are readily available and
reasonably complete are: (1) geologic data including location

of rift zones, dike swarms, recent cones, Quaternary comnes, L
" faults; etc.; (2) hydrologic data including temperature, chemistry

‘and productivity of most wells drilled for water supply (many of ‘
" which are >20°C); and (3) infrared imagery data for coastal areas
indicating the presence of warm water springs.- All of these data
. sets should be useful to low temperature resource identification.

“Based upon our preliminary evaluation of the geothermal
resources of Hawaii conducted as part of the HGP, we feel that

there are more than a dozen areas that are potentlally useful

either as high T or low T resources. Unfortunately, the avallable

~data on these areas is very limited for the reasons discussed

below. Thus, we feel that the objectives of the DOE- USGS- State
program can best be. achleved by implementing field programs in‘
selected areas in. order ‘to develop add1t10na1 data for resource'
evaluatlon.

Unuaual Aepects”of Hawaii as Related to the fragram'gﬁ

The mean annual temperature for much of Hawall is in excess
of 20 C and, as a result, most well waters have temperatures near
or slightly in excess of 20°C. Water temperatures probably do
not become 1nd1cat1ve of a geothermal resource until they are in-

' excess of 25°C.: :Thus; it.may be appropriate to, modify. the-m
' requlrements of the survey for this. troplcal area. ;caiiaiuie

The water table throughout'most‘of Hawaii 1is very near sea

" level, and since much of the area has moderate to high rainfall,
_most'of_the islands above sea level have been cooled to near
. ambient -(i.e. mean annual) temperatures by rain water percolatlng

through very porous material. Most wells have been drilled to
about sea level to tap the upper part of the Ghyben-Herzburg

fresh water lens, and very few wells penetrate to depths signi-
ticantly below sea level,.where most bfithe_geothermal”pétential‘"””
1s. located. - Despite these facts, a few wells in Hawaii show



temperatures of 30° or 40°C even when large volumes of water are
- removed for domestic or irrigatiom use. Thus, there is abundant
‘evidence for warm or. hot water resources on most of the islands. .
' The real question is how to lnterpret the ex:stlng data in terms
of useful ‘geothermal resources. T :

Since the'ourrent well data yields little data aboutr"source".'
regions, we believe that chemical and geophysical techniques need
to be applied if we are to successfully define areas where the
geothermal resource potential is high. We therefore propose that
- limited field programs be started concurrently w1th the data
“compllatlon efforts. : ~

Proposed Efforts

In order to achleve the goals set forth in the DOE Western
- State Cooperative Direct Heat Geothermal Program, ‘we propose to
1n1t1ate the follow1ng efforts:
1, Assemble all data for wells, preferably u31ng 25°¢
. . as the level of geothermal 51gn1f1cance,

2. ~Identify and tabulate.geothermal-gradients when possible;_

3, Tabulate water: chemlstry and 1dent1fy those of apparent
' geothermal interest;

4, Calculate subsurface temperatures based on chemical
: geothermometers (this is difficult in Hawaii due to
sodium contam1nat1on),

5. »Complle geologlc and geophys1ca1 data pertlnent to
L geothermal resources; : .

6. Ihitiate field programs (as described below) to acquire .
‘additional data for geothermal resource identification
in selected areas. These areas will be selected on the
"basis. of favorable geology, existing warm water wells,
and proximity to potential geothermal customers.

As an initial focus for the field effort, we have identified
12 regions (see figure) where additional data sets will:be. .
acquired (these do not include the East Rift of Kilauea where the
HGP well has been drilled). On the island of.Hawaii these: regions
include the SW Rift of Kilauea, the SW Rift of Mauna Loa, the SE
Rift of Mauna Loa, the NE Rift of Mauna Loa, the NW Rift of
‘Hualalai and an area around Waimea, Each of these areas has 'some
evidence for elevated temperature groundwater or a:.geologic
environment in which elevated temperatures could be expected to -
ex1st :



On. Maui, we need additional data from the SW Rift of
Haleakala and from two regions in West Maui where warm ground-
‘waters have been reported but adequate documentation is
‘lacking. A warm well has also been drilled on Molokai but
.againtm"adeqﬁate data is available for the region.

On the Island of Oahu, two areas appear prom1s1ng on the
ba51s of elevated groundwater temperatures. These areas are

near Waimanalo and Lualualei. Neither data set is very complete‘
and addltional data would be helpful. :

o Technlques to be Emglgyed

Compllatlon of data from existing records is a routine
(even if laborlous)‘process and needs no further explanation.
Much of the necessary data exists in tabulations in various:
State depositories. However, our past experience has taught :
us that some of this data is unreliable, and thus, field cheeks'

‘will be necessary especially where partlcularly 1mportant
anomalles may be 1nd1cated

. In order to make ‘the existing data'set more useful, we
© plan to gather additional: temperature and water chemlstry
‘(including dissolved silica determinations) in each of the 12

" areas mentioned above and at any other anomalously warm area
that is identified during our data compilation..

A Many of the target areas, however, have no wells or per-
‘haps only one, and thus, we will need to apply geophysical
~techniques such as passive seismic studies (microearthquake

and ground noise coherence), magnetotelluric studies, and

- electrical self-potential studies to these areas. These four :
techniques are believed to be the most definitive of geothermal
resources in Hawaii based upon our experience on the East Rift
of - Kilauea durlng the Hawaii geothermal project,

"Management Structure

In order to provide a focal point for the project, and
to increase the effectiveness of -the effort a full-time scien-
tific manager will be appointed to supervise the project on
a day~to-day basis. This manager's primary responsibility
will be to oversee the gathering and extraction of data for
the GEOTHERM file. A secondary responsibility will be to
coordinate the collection of data from each of the 12 critical

areas that we at present believe to be of highest interest
and usefulness



o Individual field programs will be under the direction of
various -members of faculty with each member of faculty being

"responsible for an area in which he is an expert. The Directorflf

of the Hawaii Institute of Geophysics will be responsible for
the overall project, and he will direct both. the individual

. field efforts and the efforts of the progect manager.‘ The .

env1saged structure is shown below:

HIG DIRECTOR

“f_Project Manager ~------------- Individual Field Effcrce
‘Data’ for ‘;‘ Data>Extraction 
"Geotherm . from individual

File " " field studies -

The personnel tentatlvely a531gned to this prOJect 1nc1ude‘

Donald Thomas - a recent Ph.D. at U.H. (Dec. 1977) who

. will be responsible for the assembly of past geochemical data

as well as being responsible for the vau181t10n of new
geochemlcal data.

_ Dale‘Erlandson - (M.S. from'U.H‘) who will‘assist‘in the
compilation of existing data for the geothermal file. His
past work has dealt with the management synthe51s of marine

'geophys1cal data at H.I. G

Dav1d EEE.?-A Ph.D. candldate at U H. whn‘wes responsible

“for most of the well temperature data collection done under

the Hawaii Geothermal Project. He will assist in collecting
the existing temperature data set as well as being responsible

' for additional data collection in the- selected areas.

These individhals and the associated~facu1ty ‘will be

.supported by a project secretary, chemical technician and
' field assistants as necessary. o

Statement of Work

The Hawaii’ Instltute of Geophysics of the Univer31ty of
Hawaii as part of. the DOE western states cooperatlve ‘direct
heat geothermal program will

1) Prov1de to DOE a summary of the ava11ab1e data for

" all wells of potential geothermal significance within the state,

1nc1ud1ng water chemistry data where available;

2) . In1t1ate a quality control program for spot checking

che existing temperature and chemical data set;



_'September 1,
C w1th the flrst report belng due April 1.

3) Assist in- the compllatlon of geolog1cal "and geophy—
31cal data pertinent to the geothermal resources of Hawa11,

: 4) Commence a field - program a1med ‘at refinement of

the temperature and water chemistry of selected areas of
greatest geothermal 1nterest,

- 5) Undertake -a geophy51cal f1e1d program almed at defi—‘,
nition of the source of the warm waters observed in west Mau1,

’i and

6) Formulate a plan for further exploration of other

' areas of hlgh geothermal 1nterest.-

Task llsted under items 1, 2 and 3 w1ll be completed by

1978 with progress reports to. be’ submltted b1monthly
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BUDGET

"A.  Project Ménagement and Data Synthesis

Sl

Salaries

C.'E.xHelsley; Project Director, 1 mo..
Dale Erlandson, 8 mos. .

. Donald Thomas, 6 mos. : S : o
- 'David Epp, Research Assistant, 4 mos. @ 50%, .-

2 mos. @ 100%

o Secretary, 8 mos.'

‘Total Salarles and Wages'

- Fringe Benefitsv

Tot31‘Sa1aries, Wages & -Fringe Benefits

i Permanent Equipment:

- Typewriter

File-Cabinets,th@.$125_

Total Permanent Equipment

‘Expendable Supplies

. Computer Time

Communications

. Travel - mainland meetings . ) .-

_'Alr fare

Per diem, 20 days @ $40/day
Publlcatlons.

Total Dlrect Costs

.Indlrect Costs (48 2% of Salaries & Wages)

‘Total (A)

'$ 3,663

9,000
17,700

4,208

7,560

1 $32,131

7,390

39,521

895
250 -
1,145 -
500
1,500

800 .

-2,000
800

800
47,066
15,487

62,553



e

B. .

Water Chemistry and Tempefature_Field,Program-

1.

_Publications

Salaries

Donald Thomas, 2 mos..

. "David Epp, Research Assistant, 2 mos. @ 100% < 
" Field Assistant, 3 mos. : , ’

sttaleSélafies_andAwages‘

. Fringe Benefits
:*Totel‘Salaries, Wages &eFringe Benefits ‘

' Expeﬁdable.Suppiiesvand Equipment

'Computef

Communications

.'Travel

25 round trlps to other 1slands
Per diem @ $30/day for 60 mandays

..Fleld transportatlon @ $20/day

Total Travel

'Chemlcal Analyses

Total Dlrect Costs‘

Indlrect Costs (48 2% of Salarles & Wages)

Total (B)

Passive Seismology Field Program

1.

. Student Assistant for ana1y31s 5 mos. @ 50%,

Salaries

C. E. Helsley, 1 mo'.:
Joe Gettrust, 1 mo.

3 mos. @ 100%

Total Salaries‘and Wages

" Fringe Benefits

‘Total Salaries,

Wages & Fringe Benefits -

$ 2,567

2,104
3,000

7,671
9,435
'2,600-‘
500

500

200 -

1,500
1,800
1,200
4,500
3,000
20,135

3,697

23,832

3,663
1,524

5,786

110,973,

1,540

12,513



3. ExpéndableVSupplies'(battefies;ltape, etc.)

4--;Fieid.Travél .
'f‘6Afouﬁd tripsjfo‘othef islands‘ ,
. Per diem, 2 men x 15 days @ $30/man day
‘Field tramsportation @ $20/day for 15 days
| 'TotalnFieid Travelr“‘ B .
 5;f.pab1icéti§ns R
.6.j'¢omputérA
| ‘Total}ﬁirec£ CQ$ts-
 7ﬁV Indiréct Costs‘<48.2%'of Salaries & Wagés)

Total (C)

SUMMARY "

A. Project Manégement andHDéta‘Synthesis

B, 'Water Chemistry and Temperature Field Program-.

. C. ~Passivé‘Seismoiogvaield Progrém.

 GRAND TOTAL -

8 600

360
... 900
300

1,560

400 -

{500
15,573
5,289

20,862

$.62,553

23,832

720,862 .

107,247
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