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ABSTRACT

A regional geothermal resource asses~ment has been conducted

for the major islands in the Hawaiian chain. The assessment was

made through the compilation and evaluation of the readily

accessible geological, geochemical, and geophysical data for the

Hawaiian archipelago which has been acquired during the last two

decades.

The geologic criteria used in the identification of possible

geothermal reservoirs were: age and location of most recent

volcanism on the island and the geologic structure of each island.

The geochemical anomalies used as traces for geothermally altered

ground water were: elevated silica concentrations and elevated

chloride/magnesium ion ratios. Geophysical data used to identify

subsurface structure which may have geothermal potential were:

aeromagnetic anomalies, gravity anomalies, and higher than nonnal

well and basal spring discharge temperatures.

Geophysical and geochemical anomalie~ which may be the

result of subsurface thermal effects have been identified on the

island of Hawaii, Maui, Molokai and Oahu.
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INTRODUCTION

The objective of Phase I of the Western States Cooperative Direct

Heat Resources Assessment Program have been to:

(1) Review all available data on groundwater geochemistry

for the State of Hawaii.

(2) Compile existing data on those shallow groundwater sources

having geochemical anomalies normally. associated with geothermal

reservoirs.

(3) Collect.and compile existing data on geothermal gradients

throughout the State.

(4) Assist in the compilation of geologic and geophysical data

pertinent to geothermal resource assessment•.

(5) Identify those areas .in the State of Hawaii which may have

Geothermal resources and provide a preliminary assessment of

their potental

The State of Hawaii is made up ofa chain of five major and several

minor islands stretching across more than 2000km of'the Pacific Ocean •

.The geologic and hydrologic conditions found in Hawaii are unique to an

island environment and are substantially different from those prevalent

in continental terrain. Many, of the techniques normally used in

regional surveys in the western United States ~ave been found to be
. .' . .

inapplicable to Hawai.i and thusi~has been necessary to modify many of

our methods to suit the requirements of the Hawaiian setting•. Our

assessment of the geothermal potential for Hawaii has been based on the

following: age of the island under consideration, proximity to
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centers of recent volcanism on the island, observed geophysical ano­

malies indicative of structural features (e.g. buried magma chambers,

fracture systems, etc.) normally associated with geothermal reservoirs,

and geochemical anomalies indicative of thermally altered groundwaters.

Geologic Setting

The Hawaiian Archipelago is formed by a chain of tholeiitic shield

volcanoes which have erupted sequentially from the central Pacific sea

floor (Figure 1). The origin of the intraplate volcanism which has

formed the islands is thought to be a IIhot spot" or "mantleplume" beneath

the Pacific plate; the north westward migration of this plate during the

last 25 million years has resulted in a northwest-southeast lineation of

islands and sea mounts increasing in age from Hawaii at the south end of

the chain to Midway at the north end.

Each island consists of one or more volcanoes which have built

steep sided cones from the ocean floor to heights of more than 9000 m

above the basement rock. Although there are some exceptions, Hawaiian

volcanoes are usually formed from many thousands of thin lava flows

erupted out of a summit caldera complex or along two or more rift systems

radiating out from the center of the shield. The calderas, where they

have been exposed by erosion, have been found to consist of a system of

closely spaced parallel and cross cutting dikes and have a generally

circular ground plan (Macdonald and Abbott, 1970). The summit diameter

of the caldera systems are usually of the order of three to five kilo­

meters. Geophysical studies conducted on several of the caldera systems

,
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have indicated that the near surface dike systems are underlain by dense

volcanic necks or plugs which extend to depths of several kilometers

below the surface (Adams and Furumoto, 1965). These dense volcanics

probably represent the near surface portions of a crustal magma chamber

that existed beneath the caldera during its active phase. The rift

zones radiating out from the sunmit calderas are closely spaced as­

semblages of dikes'and stocks \'1ith vertical or near vertical dip angles

and have an overall width of from one to three kilometers. The dike

density in the rift zones is on the order of several hundred per kilo­

meter and each dike ranging from a few inches to several feet in thickness

(Macdonald and Abbott, 1970).

The lavas produced by Hawaiian volcanoes generally evolve from

basaltic tholeiites in the earlier stages of activity to more viscous

alkalic rock types during the final phases of activity. The very fluid

basaltic flows erupted during the initial stages of activity produce

thin, layered, flows resulting in broad flat shields characteristic of

the younger Hawaiian volcanoes (Mauna Loa, Kilauea). The more viscous

alkalic lavas erupted near the end of a volcano's activity, often leave

a steeper sided cap of ash and dense blocky lava flows flows on the

older systems (Mauna Kea, Haleakala).

Meteorology

The climatic conditions in Hawaii are typical of an island en­

vironment being primarily a function of topography and prevailing wind

conditions. The northeasterly tradewinds persist throughout most of the
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year and have the effect of providing higher mean annual rainfall and

lower mean temperatures on the windward {northeast} sides of the islands.

The local rainfall distribution is both a function of the location on

the island as well as the overall altitude of the island; an idealized

representation of the orographic effects on rainfall distribution is

presented in Figure 2 (Takasaki. 1978).

Temperature distributions show similar topographic variations: near

shore temperatures average approximately 22°C to 24°C decreasing by 6°C

per kilometer increase in elevation to below O°C at an altitude of 4200

m (Mauna Kea summit).

Ground Water Hydrology and Geochemistry

The ground water hydrology in Hawaii is primarily controlled by

aquifer type •. soil cover. and local rock permeability and, consequently,

is a function of both the age of the island and location on the island.

A diagrammatic representation of the important hydrologic types found in

the State is presented in Figure 3 (Takasaki, 1978).

The prevailing conditions on the youngervolcani~ systems .is similar

to that shown on the left hand side of the figure. The rock types above,

sea level are generally very permeable allowing rapid percolation of

rainfall down to the freshwater lens whi.ch floats above the denser salt

water in the basal aquifers. The hydrologic head of. the basal water

table increases by 0.5 meters per-kilometer inland, which is typical

of a Ghyben Herzberg lens system. .
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Impermeable ash beds are commonly found interbedded with the more

open fractured basalt lava flows. These have the effect of impeding the

downward flow of meteoric recharge and thus producing a localized

perched water table. The near vertical dip angles of the dike systems

within rift zones and calderas generally hinder the seaward flow of

ground water through the basal aquifer which results in an elevated

water table up slope of the dike zone and depressed water levels down

slope. High level dike impounded aquifers also occur in areas where

cross cutting dike complexes perch local recharge (Stearns and Macdonald,

1946).

The hydrology of the older islands (right hand side of Figure 3) is

affected by a11uviation and soil formation as well as by erosional

exposure of high level aquifers. The formation of relatively impermeable

sediment layers fringing the lower and submarine slopes of the island

has the effect of restricting the outflow of fresh water from the basal

aquifers resulting in a much thicker freshwater lens beneath the island

(Stearns and Vaksvik, 1935). Impermeable soil cover at the surface

hinders the downward percolation of meteoric water increasing surface

discharge rates. Erosional exposure of ash- bed perched water tables

and dike impounded aquifers has produced perennial, highlevel spring

discharge which also increases surface discharge of freshwaters.

In general, ground water geochemistry has been found to be highly

local ized. It is strongly controlled by aquifer type, rock type, soil

cover, surface land usage, and recharge-discharge rates. In younger

islands having high recharge rates, basal outflow is very rapid;" rock

water interactions are minimal and thus groundwater silica concentra­

tions are relatively low. Since seawater encroachment into the basal

v
~

,
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lens is significant only in near shore aquifers; most salts are present

only in very low concentration in the inland areas. On ,those parts of

the younger islands where recharge is low, the groundwater chemistry is

much different. Both tidal mixing and upward migration of sea water

salts into the basal aquiferselevates·thedisolved salts concentrations

considerably; longer residence times of thegroundwaters also incre?ses

silica concentrations.' Thermal effects, such as those.arising from a

hot intrusive body, serve to enhance both ,of these effects: mixing of

saline and fresh waters is accelerated by thermal convection and dissolved

silica concentrations normally .increase with higher groundwater temperatures.

Both soil cover and 'longergroundwaterresidence times on the older

islands increase median silica concentrations by approximately a fa~tor

of two above those observed on the younger islands.' Agricultural effects,

particularly irrigation recharge, serve to elevate. silica concentra~ions

as well. The concentrations of other salts can be quite variable:_ high

level dike impounded meteoric water will have very low concentrations as

will some inland basal waters. In near shore basal aquifers, where

heavy groundwater withdrawal has accelerated sea water migration into

the freshwater lens, waters are brackish to saline (Macdonald and

Abbott ,1910).

Assessment· Criter.ia

-The variabil ityof the local geoli>gicstructures ,and consequent

complexityof>the groundwater hydrology and geochemistry, have made it

impossible to rely ona single set of rules for the identification of

potential geothermal reservoirs. The present assessment is based on

information obtained from several types of regional surveys wh)ch have
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been carried out on Hawaii during the last 15-20 years. Our appraisal

of the potential for each area will be a qualitative assessment based on

the.following types of information:

(1) Surface geology. Surface manifestations of rift zones,

calderas, and recent eruptive activity are easily identifiable

although, except in areas of obvious thermal activity (springs and

fumaroles), they provide little information concerning subsurface

. conditions.

(2) Infrared studies. Infrared imagery of land surface and near

shore ocean waters can identify thermal spring discharges and

above-ambient ground temperatures. At present, infrared surveys

have been conducted only over the island of Hawaii.

"(3) Seismic studies. Passive earthquake monitoring can identify

structural features (fractures, rift zones, etc.) normally as-

sociated with thermal systems. Relatively little passive seismic

data is available for any island other than Hawaii for which there

is excellent coverage. Seismic refraction surveys can be used to

identify buried magma chambers and intrusives; studies of use to

the present survey have been conducted only on the Koolau vOlcanic

pipe zone on Oahu.

(4) Magnetic field studies. Aeromagnetic survey have been used.to

identify magnetic field anomalies associated with buried rift zones

and calderas. Although aeromagnetic studies have been rna-de for all

the major Hawaiian islands, most of the surveys were flown at high

altitude with a depth of penetration being on the order of 10 km.

~
\j
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(5) Gravity surveys. Gravity data can provide information on the

locations of dense intrusive bodies and dike zones. Regional and

reconnaissance gravity surveys of the type which have been done on

Hawaii can provide little information on conditions of the iden­

tified systems at depth.

(6) Groundwater temperature data. Near surface waters having

temperatures significantly above ambient are strong evidence of a

nearby geothermal reservoir. Groundwater te~peratures in Hawaii

can vary by several degrees depending on the altitude and temperature

at which the water entered the subsurface aquifer. Further. the

routinely available data (from the U.S. Geological Survey, State of

Hawaii Board of Public Health and Department of Land and Natural

Resources, and the counties Boards of Water Supply) were found to

be of variable reliability and ,thus were of only marginal

utility•.

(7) Groundwater geochemistry data. Near surface waters can have

geochemical anomalies (i.e. unusual salts concentrations) which

, arise from high temperature rock~water interaction. The salts

commonly used as indicators of thermally altered groundwater are:

. silica (SiD) - total concentration is a function of temperature;

sodium; potassium, calcium (Na;K,Ca) -equilibriumcoocentrations

.in thermal waters are related to the empirically deriv~dequation:

( ) ( ) _ 1647
log Na/K ...log Ca/Na -273 + TOC -2.24

6= 1/3, T> 100°C, f3 = 4/3,

(Fournier and Truesdell, 1973); chloride, magnesium (el, Mg) -­

Chloride ion concentrations are commonly elevated in thermally
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altered groundwaters by contamination from magmatic volatiles where

as magnesium ion concentrations are reduced .by reaction with clay

minerals. Cl/Mg ion ratios can be used to differentiate between

cold, thermally altered water and fresh water mixed with sea water.

Difficulties were encountered in interpreting the groundwater

geochemical' data arising from: reliability of the available data,

variations of silica concentration with local geologic setting (see

above), and sea water contamination of near surface aquifer~ with

brackish water (see above).

Results

The data compiled during Phase I of the Direct Heat Resource

assessment is presented below and consists of a brief outline of the

regional geology and geophysics as well as a topographic-meteorologic­

hydrologic profile of each island. The groundwater chemistry data that

has been compiled is presented in the form of edited, computer-generated,

maps of all wells on each island having silica concentrations significantly

above the median for the island. Included with the maps are tables of

the most recently available chemical data for each of the identified

water sources. Those areas on each island having elevated Cl/Mg ratios

are also denoted on the map plots.

The data presentation for e~ch island is followed by an interpre­

tation and qualitative assessment of the geothermal potential for the

island based on all the information presented.
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Hawaii

The island of. Hawaii is the young2st and largest of the Hawaiian

chain (10,43.8 sq. km) and is made uP. of five known volcanic systems

(two earlier volcanic eruptive centers are thought to have been covered

by more recent activity of Mauna loa). The oldest rocks exposed on the

island surface are those of the Ninole Volcanic Series (Figure 4) and

are about 500,000 years old; the youngest volcanic system on the island

is Kilauea which last erupted in September of 1977. The other volcanic

system on Hawaii (in order of increasing age) are Mauna loa, Hualalai,

Mauna Kea, and Kohala. A summary of the surface geology of the island

of Hawaii is presented in Figure 4.

Hawaiian volcanism takes place in a series of relatively distinc­

tive phases, several of which are exemplified by the volcanic systems on

Hawaii (Stearns, 1967). Kilauea (altitude: 1231.m) is presently in the

midstoflts youthful shield building phase: very active, either

erupting continuously over long periods of· time or at intervals of the, .,

order of eighteen months. The very fluid basaltic lavas produced are

released from the summit caldera or along two major rift zones radiating

"to the east and southwes t from the summi t caldera .( Fi gure 5). The flows

of the Kilauea shield are thin (averaging a few centimeters to five
. .

meters in thickness) and are interlaced with lava tubes; the rocks are

generally quite porous and highly fractured. There is little soil cover

present over most of the Kilauea shield and the entire system has a high

permeabjlity to rainwater.

Mauna loa (altitude: 4169 m) is considerably older and larger than

Kilauea and is probably in the mature shield building stage. Until

recently, (1952), Maunaloa erupted quite frequently with a periodicity of
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approximately three years. Since 1952, only one eruption has occurred

and took place in July of 1975. The rock type and structure of Mauna

Loa is not si9nificantly different from Kilauea. The predominant

centers of activity on Mauna loa are at the summit caldera and along a

south and an east rift zone. The rock units are fractured and undoubtedly

are as porous as those of Kilauea although minor ash bedding occurs which

presents some resistance to downward percolation of high level precipitation

(Stearns and Macdonald, 1946).

Hualalai (altitude: 2521 m) is to the northeast of Mauna Loa and

appears to be in a late mature or post-caldera stage of activity although,

at present, it is uncertain whether a caldera ever existed for this

system. The most recent activity from Hualalai took place in about 1801

and produced a relatively small lava flow which was exceptionally rich

in olivine phenocrysts (Macdonald and Abbott, 1970). Most surface flows

on this system are highly differentiated, olivine rich, and are more

alkaline than those found on Mauna Loa or Kilauea. Although there is

some evidence that typical rift zone eruptive activity occurred on Hualalai,

the rift zones are not clearly defined bY,surface manifestations. There

are substantial ash layers over parts of the Hualalai shield but soil

development is not very advanced due to the extremely low rainfall in

this part of the island.

Mauna Kea (altitude: 4205 m) is in its post caldera stage of

activity; the late stage lav~s arembre differentiated alkalic olivine

basalts, ankaramites,andhawaiites whereas the older lava making up

the original shield are typical Hawaiian olivine basalts. Extensi.ve

ash
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layers were produced by the later more explosive volcanics and although

a caldera and rift system was present at one time on Mauna Kea,these

features have been covered by the more recent activity. The strikes of

the rift zone of Mauna Kea have been determined both by the lineation of

the parasitic ash cones as well as by aeromagnetic and gravity surveys

(Figure 5). Extensive soil formation has taken place in the lower

altitude areas where there is extensive ash cover but at the higher

elevations, where there is little rainfall or biological activity, soil

development is negligible.

The Koha1a volcanic system (altitude 1672 m) is considerably older

than Mauna Kea having already undergone extensive dissection and subse­

quent post erosional volcanic activity. Soil and ash cover are quite

extensive on this system; stream erosion has cutdeep valleys (in

some cases over 400 mdeep) in the windward side of what remains of the

original shield. Much of the high level groundwater feeding the spring

and stream systems is from dike impounded aquifers along the northwest-

.southeast trending rift system of Kohala {Stearns and Macdonald, 1946}.

The earlier volcanic series of Kohala is made up of tholeiitic basalts

and tholeiite olivine basalts while the younger upper series is composed

of more alkaline olivine basalts interspersed with ash layers. The younger

and older series are separated by an erosional unconformity; in some

places as much as 15 meters of soil and weathered rock are found

beneath the younger lavas indicating that there was a substantial

period of quiescence between the two episodes of volcanism (Stearns and

Macdonald, 1946).
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Geophysical Survels

Extensive aeromagnetic surveys have been conducted over the island

of Hawaii in an effort to define the deeper structure of the volcanic

systems. A tota1 force aeromagneti c map of Hawa i i (Ma lahoff and Woollard,

1965) is presented in Figure 6 and their interpretation of the magnetic

data is found in Figure 7. Two types of magnetic anomalies are outlined

in the figure: . elongate anomaly zones and more confned "volcanic vent

systems. II It is apparent that there are substantial differences observed

between the anomaly and vent systems in Figure 7 and the near surface

structural and rift features found on Hawaii. The observed differences

are primarily due to the flight elevation of the survey and consequent

recognition of magnetic properties of deeper features (5-10 km). Thus

the anomaly zones outlined by Ma1ahoff and Woollard probably arise from

crustal features rather than the near surface structure of the island.

Although the volcanic pipe zones outlined by the aeromagnetic surveys

are associated with the near surface caldera systems, the del ineation of

several "vo1canic vent zones" which have no surface manifestation also

indicates a strong crustal control over these anomalies as well.

Gravity surveys carried out on the island .of Hawaii agree with the

surface features of Hawaii somewhat better than do the aeromagnetic

surveys. Figure 8 presents a Bouguer .gravity anomaly map of the island

(Kinoshita, 1965). Gravity highs· are observed near the calderas.of most

of the volcanoes indicating the presence of a large mass of dense

material within the main vent system and magma reservoir. Hualalai isa

notable exception to this trend; the.absence of an observable caldera

complex and the extreme differentiation of the lavas of Hualalai (indica­

tive of a small and perhaps deep magma chamber) is consistent with the
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absence of a well-defined gravity high in thic; arpa. "" One other gravity

anomaly that may also be of interest in the present study is the elongate

feature to the south of Hualalai. Although there is no known rift

system associated with this gravity anomaly, it is in an area of high

seismic activity. There is a fracture system through this district

(Kealakekua fault system, ,(Macdonald, 1970» and it ;s possible that

there is an intrlJsive mass at some depth beneath the surface fault.

Seismic coverage of the island of Hawaii is quite extensive and far

more data has been acquired over the last several years by the Hawaii

Volcano Observatory than could be reasonably summarized "here. Recorded

earthquakes on Hawaii number in the thousands per year ahd we feel that

a data set covering two years will give a sufficiently accurate distri­

bution of earthquakes for the purpose of the present discussion. .Figures

9 and 10 are epicenter plots of all detected earthquakes on the island

of Hawaii during 1976 and 1977 (Hawaii Volcano Observatory, Summary 76

and 77 respectively). The region of highest activity is along the

southeast rift and· Puna area of Kilauea. Other regions of high activity

are found along the Kaoiki Fault System (an area of high tectonic

earthquake activity rather than volcanic) and the southwest rift of

Kilauea." Significant activity also occurs along the Kealakekua Fault
. "'

System in approximately the same location as the elongate,gravity anomaly

discussed above. Seismic activity is also somewhat elevated along the

Hualalai and Mauna Kea rift systems as well as some minor activity in

the Kawa"ihae area. Itis unlikely that the observed seismic activity

arises directly from geothermal reservoirs in these areas, nonetheless, "

the presence of earthquake activity is thought to be indicative of
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other subsurface structura1 fea tlJres (ri ft zonp.s or falJ1t sys terns) wi th

which reservoirs may be associated.

Infrared surveys have been carried out over some of the near shore

areas of the island of Hawaii (Fischer et al.,1966) in an attempt to

identify spring discharge of basal waters along the perimeter of the

island. Although the original intent of the study was to identify

springs with temperatures colder than surface ocean water, several warm

water anomalies were observed. Figure 11 (after Fischer et al., 1966)

presents a map of areas which were surveyed as well as those parts of

the island dischar.ging warm water•. Warm springs along the Puna and Ka'u

coast are indicative of basal waters heated by the volcanic rift zones

as might be expected in an area of active volcanism. Thermal discharges

along the .Kona coast are somewhat more surprising in that there are no

known active rift zones in the vicinity•. The coincidence of warmer than

expected groundwaters in an area having both gravity and seismic anomalies

is taken as strongevidence that thermal groundwater may be associated

with a structural feature in the vicinity. Although no other significant

infrared anomalies have been observed in the coastal.discharges of

Hawaii, in light of the sparse coverage of the island, it may be profitable

to consider a more. detailed survey of Hawaii, and the other islands at

some point in the future.

Downhole temperature profiles have recently been obtained for

several Shallow \-Jells around the island of~awaii (Epp, i·n> prep.). To

insure that the downholetemperatures.were inequil ibriumwi th the·

surrounding rock, the survey was restricted to wells which were not

pumped on a regular schedule and thus only a relatively small fraction

of the total wells on the island were surveyed.
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Max·imum temperatur~ (Oe) in measured \-/ells.

Figure 12 Map of wells for which temperature profiles have been made
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A plot of the wells surveyed, and maximum downhole temperatures..
recorded,are presented in Figure ·12. Two areas of the island have

obvious thermal anomalies: Puna and Kawaihae. The Puna district has a

for future geothermal reconnaissance.

Meteoro1.Q.9.Y-2.n£LHvdro1o.9,l

The climatic conditions on Hawaii are largely a function of the

t~poQraphy and prevailinQ wind conditons. Both Mauna loa and Mauna Kea

reach above the tradewind inversion level and profoundly affect the air

circulation patterns around the island. An isohavetal map of Hawaii is

shown in FiQure 13 (State of Hawaii DOWALD Report R 34). The mean

annual rainfall on the windward slopes of Hawaii is over 760 cm in some

places whereas parts of the leeward slooes receive less than 25 cm

anTlUa1ly.
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Figure 13 Rainfh11dist~ibutionon Hawaii
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~emperatures variations show similar topographic effects (Fia. 14);

the mean annual temperature on the lower windward slopes are approx­

imately 22°C and decrease by approximately 6°C per thousand meter

increase in elevation. The temperature gradient is somewhat hiQher on

the leeward slopes with a maximum mean annual temperature of approx­

imately 24°C at the lower elevations (State of Hawaii, 1970).

The hydrology of Hawaii is strongly controlled by the geologic

structure of the island and, as such, is significantly different for

each volcanic system. Being an island environment, one would expect

Hawaii to have hydrology conforminQ the classical Ghvben-HerzberQ ,lens

model. To some extent this is the case a1thouQh the presence of dike

systems, ash layering, and soil cover complicate the model to varying

degree. Figure 15 presents a summa~y of the hydrology for the island of

Hawaii (Takasaki, 1978).

Kilauea volcano has, as mentioned earlier, very little soil cover

and minimal ash interlayerinQ, thus most rainfall percolates rapidly

into the qround and down to the static water table (basal lens). There

are no perennial streams on Kilauea and the few ephermera1 streams that

are present are active only during periods of high rainfall. Spring

discharge occurs on1v in coastal areas and most discharges are brackish

to saline. The static water level, as a Qeneral rule, increases in

height by approximately one-half meter per kilometer inland a1thouQh

extensive diking in the rift zones is thought to elevate the upslooe

water levels slightly. Tidal mixing occurs in many near shore,wells

and, under conditions of heavy drawdown, some wells further inland

have become increasinq1y saline (Stearns and Macdonald, 1970). Some
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of the warm water wells in Puna have also been found to be brackish as

a result of thermal density inversion: warmer saline waters float above

colder meteoric waters.

The leeward slope of Kilauea (Ka'u) receives little rain and has

even less soil cover than the windward slope. Although the hydrologv in

this area is relatively unexPlored, one near shore basal. spring in the

Ka'u district is reported to have warm water. No data exist at present

for that temperature and water chemistry of this spring and, as discussed

in the geophvsics section above, there are probab1v several other near

shore warm water seeps but theinaccessability of this area has made it

impossible totonfirm their existence.

Although the northeastern (windward) slopes of Mauna loa receive a

moderately high annual rainfall, the absence of siqnificant soil cover

result in minimal surface discharge. There are few, if anv, perennial

sorings or streams on Mauna loa and, of those that are present, nearly

all lose their flow during extended periods of low rainfall. Dike­

impounded water is thought to exist on the upoerMauna Loa slopes

although at the lower elevations the dikes associated with the rift zone

have no observable effect. on the local·· hvdroloqy. •

The southeastern slooes of-Maunaloa receive a moderate amount of

rainfall from the tradewinds funneled throuqhthe saddle between Mauna
- .. . .•.. - .- ,": ,. ~.~:.,

loa and Kilauea. The hydrology of ,this particular area is controlled to

some extent by ash deposits on the. upper flanks of Mauna loa; hiqh level

water has been obtained from tunnels placed a10nq the,toos of imoermeable

ash and tuff beds buried under a few hundred meters of permeable lava

flow (Stearns and Macdonald, 1946). Coastal sorings in this area
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discharqe considerable quantities of cold brackish water; the discharqe

temperatures indicate that the ultimate source of the water is well

inland and at a relatively high elevation. The south rift of Mauna Loa,.

which extends nearly to the northern end of the island, aopears to have

a minimal impact on the hydrology of the Pahala and Ka'u districts.'

The southern tio of the island (South Point) along the south rift

zone of Mauna Loa receives relativelv little rainfall. There is little

cultural activity in the area and, as and a result, hvdro10Qic investiga­

tions of South Point have been minimal.

Although the leeward side of Mauna Loa (Kona) is cut off from the

normal tradewind oatterns, the lower slopes still receive a moderate

amount of rainfall due to the diurnal coastal breezes. Nonetheless,

basal groundwater is limited and many near-shore springs and wells are

brackish either due to tidal mixing or possible thermal disruption of

the Ghyben-Herzberg lens. A1though there are small amounts of ash­

bed perched water on the upoer slooes. there has not been enough to

deve100 groundwater sources similar to those in the Pahala district.

The windward slopes of Mauna Kea receive higher annual rainfall

than any other part of the island. Considerable depths of ash and soil

cover are present at the surface as well as inter1ayered with the

earlier lavas of Mauna Kea. There are several intermittent high level

sorings on the intermediate slopes of MaunaKea but on1v a few perennial

streams. Most of the hiqh level water observed is the result of meteoric

waters perched on impermeable ash beds rather than dike-fed soring

sYstems.
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Large volumes. of basal water are withdrawn from nea'" shore wells

and tunnels at the base of the Mauna Kea shield. The minimal draw down

resulting .from the rapid withdrawl of water from these aquifers indicates

a large storage capacity in this area. The east rift of Mauna Kea

underlies the windward slope of the mountain althouah, to date, its

impact on the local hvdroloQyhas not been observed.

The leeward slope of Mauna Kea and the northern Hualalai flank

(Kawaihae) receives less rainfall than any of the other low lying areas

of the island. Soil cover is minimal and shallow groundwater is virtually

nonexistent. The few near-shore .wells and springs that are present

usually have brackish waters. Recent deep drilling at the mid-level

elevations on Hualalai encountered a water level elevated several feet

above the expected basal water table. This deep source water remained

fresh to a depth of approximately 1000 mbelow sea level and heavv

withdrawal from. the aquifers resulted in a neqliqible drawdown. The

well was emplaced upslope of the north rift of Hualalai and, at present,

we believe that the dike system in the rift area has disrupted the

seaward flow of basal waters resulting in an elevated water table above

the rift and a depressed level in the coastal areas. There are no known

thermal sprinqs or w.ells on the lower slopes although the brackishness

of most water supplies has ledtorelativelv .little groundwater exploration.

The hydrology of .the KOhaladistrict is considerably differe~t from

that in an.y other area of Hawaii: the basal water lens is., very thin and

quite often brackish even at a.considerable distance from the shoreline.

Extensive weathering and dissection of the original shield have exposed
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the rift zone dike systems. Most freshwater sources in this district

are the result of leakage from the dike-confined water. Moderately high

rainfall in this region provides sufficient recharge to maintain these

high level water sources throughout the year. None of the high level

water sources have been reported to be above ambient temperatures.

Geochemist!,t

The geochemical data compiled for the island of Hawaii are presented

in Appendix A Table I, listing all water sources on the island havinQ

elevated sil ica concentrations. The wells are 1istedaccordingtowell

number (numbers are assigned on the basis of the latitude-lonQitude

coordinates of the well); the most recent, available, water chemistry

and temperature data for each well is also included. The locations of .

each well identified are shown in computer generated maos of the well

locations in Fiqure 16: for comparison purposes, the locations of all

wells on the island are plotted in Figure 17. (LarQe scale maps of the

well locations are available upon request.)

One point that should be immediately apparent from

FiQure 17 is that Qroundwater development is not evenly distributed over

the island and, as a result, the available data is biased toward areas

with high oopulation densities and of intensive

Qroundwater withdrawal. These locations are larQelv restricted to the

coastal areas.

In some respects, this is not a oarticular disadvantage: we

presently believe that Hawaii's thermal reservoirs are restricted to
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depths of at least several hundred meters below sea level where formation

permeabil i tv is cons iderably lower thanthatin the subaerially erupted

basalts. If this is the case, the exploitation of thermal reservoirs

from higher elevation areas would be much more difficult than exploitation

in the lower ~levation, near-shore, areas. The disadvantage inherent in. .

the uneven distribution of water sources is that there are no geochemical

data available for a large portion of the island.

Nearly all the wells in the Puna district are included in the data

compilation. This is to be expected since Puna has a proven thermal

reservoir. and many of the wells in the area have temperatures well above

ambient. The ,Cl/Mg ratios encountered in this' district range from 57.8

down to 2.4; in general, the higher ratios are found down sloDe of the

rift zone while the lower ratios are above the rift. Although the

extent of the high temperature reservoir is not known at present, the

fact that many wells in the area exhibit both silica and chloride/magnesium

ion anomalies indicates that low temperature (50°C to 150°C) resources

are' probably quite extensive.

The identified anomaly in the Kilauea summit area is a research

well drilled to a depth of approximately 1200 meters. Although a thermal

anomalv 'was encountered (94°C), at 600 m, the bottom hole temDerature. -. : -. -., . ".'

was only ·137°Cat a depth of 126Zm.(Zablocki etal., 1974). It is

'un1 ikelythat exploitation of geothermal resources in this area will be

economically feasible in-the near future. In addition, extensive land.,\

'.holdings ofthe.U.S.Na~ional Park Service at ,the Kilauea summit would'
, .

severely restrict the type and extent of development which could take place.

. .
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The lower Ka'u and Pahala districts have few wells with silica

anomalies :and of these, fewer still have elevated C1/Mg ratios. The

source of the anomalous water is thought to be the Kilauea south rift

although the scarcity of groundwater data from near the rift zone makes

it difficult to give a realistic assessment of this area. The similarity

between the Puna and Ka'u rifts, as well as the reoorted infrared ano­

malies along Ka'u coastline, would tend to indicate that there are

potential resources in .this area and that further exploration should be

conducted.

Although very little geochemical data exists for the south rift of

Mauna Loa, it seems unlikely that a rift system as younq and recently

active (last erupted in 1868 at an elevation of 900 m (Macdonald and

Abbott, 1970» could be completely without thermal potential.

The leeward side of Hawaii, from South Point to Hualalai, has a very

sparse distribution of shallow groundwater sources, and, as a result,

our interpretation of the geochemical anomalies observed is very tentative.

Most sources in the North Kona-Hua1a1ai area have been identified as

anomalous both in silica concentrations and in C1/Mg ion ratios. A1thouqh

it is possible that the unusual chemistry observed is the result of mete­

oro1ogica1 and hydrological conditions in the Kona district, the
. .

identification of thermal springs along the coastline and the presence

of seismic and qravitv anomalies in this area stronglv imolythat some

structural features exists here with which a thermal reservoir may be

associated. Whether this structural feature is simD1y a fracture system

associated with the Kealakekua Fault or whether it is an intrusive body

will not be known until more extensive site specific surveys have been
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conducted. In light of the planned future population expansion in this

area, and consequent increased power requirements. it is felt that this

area should receive detailed investigation .. inthe near future •.

Several wells clustered in the Kawaihae Bay area have both silica

and chloride/magnesium ion anomalies. Shallow groundwater temperatures

are Qenerally elevated as well. Kawaihae may be at, or near, the junction

of the major or minor rift systems of Hualalai, Kohala, and Mauna Kea

and,as such, could derive a substantial amount of heat from any of

these systems. The relatively hiqh temperatures of the groundwaters in

this district seem to indicate that anomalous subsurface temperatures

exist at a relatively shallow depth and for this reason, we have tarQeted

the Kawaihae district for intensive investigation•.

Groundwater sources in the north Kohala district also have silica

and chloride.magnesium ion anomalies. Although this is one of the

oldest areas of·· the island, itisstill' quite possible that a siqnificant

amount of residual heat remains within the old caldera-rift complex.

Nonetheless, the inaccessibility of the area as well as its low population

.density. makes it less suitable for geothermal inv·estiQaitoninthe near

future •

. There are a few weak s11 ica anomalies alonq the windward coast of

Hawaii to the north of Hilo; most have neither significant chloride/

magnesium ion nor temperature anomalies. The only well which does

exhibit a magnesium ion depletion has a near neighbor with normal ion

ratios thus indicatinq a possible analytical error in the former data set.

Nonetheless, the fact that the Mauna Kea rift zone passes through this
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area increases the likelihood that a thermal re!.ervoir exists and a

more complete investi~ation of this district is warranted.

The district of South Hilohas a number of s11 ica anomalies but,

again, only one has a significant chloride/magnesium ion anomaly. Although

local groundwater temperatures are not siqnificant1y above ambient,

recent volcanism (2000 yrsB.P.) (Macdonald and Abbott, 1970) has taken

place in this district near Waikea, thus there is a possibility that

a thermal resource does.exist in this area. The proximitv of south·Hi10

to a deep water port (Hi10 Harbor) as well as to sugar-processing plants

makes this area suitable for rapid commercial deve100ment of anv resource

which may be found. For these "reasons, the Keaau area has also been

target~d for intensive investigation.

SummarLAssessment

The island of Hawaii has several areas in which there is moderate

to strong evidence for the existence of a thermal reservoir. Table 1,

below, presents a preliminary estimate of the potential for a high

temperature and a lower temperature reservoir and the probability for develop­

ment of each of the areas discussed above. The aopraisa1 of each site has

been based on all geophysical and geochemical data present1v available.

The ranking is in descending order: 1 = hiQhest potential (Puna, KGRA),

10 = lowest potential.

--'-'
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High Tt'mp Low Temp Prcbability
Area Resource Resource for Development

Puna 1 1 2

Ka'u 2 1 7

~ South Point 3 2 5

Hualalai-
North Kona 5 3 1

Kawaih~e 5 3 1...,
Kohala 7 5 8

South Hilo-
.Keaau 6 4 1

•

..
w



L

46

Maui

The island of Maui is the next youngest island in the chain and is

considerably smaller than Hawaii having an area of 1886 square km.

The island is made up of two volcanic systems: West Maui {the older of

the two) and Ha1eaka1a.

WestMaui (altitude 1764 m) has gone through three phases of

activity. The initial phase of activity (the Wailuku series of lavas)

produced thin pahoehoe flows consisting of tholeiites, olivine tholeiites

and oceanites grading intoa1ka1ai olivine basalts during the final

, stages of activity. (Stearns and Macdonald,. 1942) • The second phase of

activity (producing the.Hono1ua seriesLbeganafter a relatively short

period of quiescence at the end of the Wailuku activity and consists

largely of andesites .and trachites which forma discontinuous cover over

the Wailuku basalts (Ste~rns and Macdonald, 1942). Moderate pyroclastic

activity and dome formation also took place during this period (Macdonald

and Abbott, 1970). The:first two phases of activity were followed by a

long period of quiescence during which deep valleys and canyons were cut
, .

into the volcanic shield by stream erosion. The final sta.ge of activity

(producing the Lahaina series) consisted of four small eruptions of

picrite basal t on the, southwestern edge of the ',WestMaui Shield (Figure

18) •

The structure of West Mauiissomewhatdifferent from that of the

majority of Hawaii's volcanoes in that the rift zone$ are not nearly as

wel r defined as those found elsewhere. Two dike systems (Figure 19)

radiate out from the central caldera in broad cones along an axis'

trending southwest-northeast while a second chain of sikes and vents,



MAU I

WEST MAUl ROCKS

OIiYine basalt, basalt, plcrlle basalt

Picritlc basalt, nepheline basanite

Oligoclase andesite, soda trachyte

SERIESVOLCANIC

HONOi...UA VOLCANIC SERIES

CALDERA.-- COMPLE}
a FLOWS WAILUKU

DIKE COMPLEX VOLCANIC SERIES

LAHAINAo
Em

:]
EARLY llo MIDDLE

PLEISTOCENE ta

PLIOCENE

1-

RECENT and MIDDLE

llo LATE PLEISTOCENE

T
....
00

@] DOME

m BOSS

m CONE

[2J DIKE

VOLCANICS OF 1750

HANA VOLCANIC SERIES

KULA VOLCANIC SERIES

OQ
III
o....
o

OQ

'<

o
Ht

HISTORIC

RECENT and MIDDLE

llo LATE PLEISTOCENE

EARLY a MIDDLE

PLEISTOCENE ta

PLIOCENE

EAST

~­D
lEE

MAUl ROCKS

Plcrite basalt

OIlYine basalt. basalt, plcrite basalt.
basaltic andesite, andesite

Basallic andesite, andesltlc a picrite basait

OIiYlne basalt. basalt. picrlte basalt HONOMANU VOLCANIC SERlE S

( ,



• ( • ~ f. ( f «
( ( .)



45'

Honoltowoi

45'

30'

1~~;;;:~Mm~rr~Rift Zone

Wf.Jl.OO] Coldero

• Post Erosional Volcanic Center

15'

Hano

45'

MAUl
CONTOUR VALUES Ie 100

30' L----------------~--------------""::_----__--------__:''t":":--~ 30'
45' 30'15' 156·

Figure 19 Topography and rift systems of Maui

(



u

50

trending south-southwest intersects the first. in the caldera complex.

Extensive erosion on West Maui has exposed a number of dikes in the

original rift system as well as several stocks which were formed during

the later periods of activity.

East Maui, Haleakala Volcano (altitude 3056 m), is considerably

younger and larger than West Maui. Haleaka1a has passed through the

mature post caldera stage and is presently in its post erosional period

of activity. The core of the volcano is made up of tholeiitic olivine

basalt which is almost completely covered by a later volcanic series of

hawaiite and alkalic olivine basalt (Stearns and Macdonald, 1942). The

later stages of actlvity on Ha1eakala were more explosive than the

earlier activity and produced extensive ash deposits over the eastern

end of the island. Posterosionalactivity on Ha1eakala (Figure 19) has

been largely confined to the southwest and east rift zones and has

filled in several large valleys which were formed during the long inter-

eruptive quiescent period. The most recent eruptions on east Maui

took place in about 1790 (G. Macdonald, Pers. Comm.) along the southwest

rift zone and thus Ha1eakala should be considered a dormant, rather than

an extinct, volcano.

The structure of Ha1eaka1a is similar to that for most other Hawaiian

volcanoes (Figure 19). The major rift zones trend southwest and east

from the central caldera complex and the minor rift trends north-northwest

from the summit caldera; the minor rift has not been active during the

post-erosional phase of activity (Madonaldand Abbott, 1970).

Geophysical Surveys

Aeromagnetic surveys have been conducted over the island of Maul

(Figure 20) (Malahoff and Woollard, 1965), and, as was the case with
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Hawaii, the structural interpretation given (Figure 21) differs signifi­

cantly from the surface features observed. It is probable that only those

surface features which arecrustal1y controlled correlate well with the

magnetic data and one could infer from this that the very broad volcanic

pipe zone which underlies the West Maui shield has produced the diffuse

r.ift system observed there. This conclusion is substantiated somewhat

by the results of gravity surveys (Figure 22) (Kinoshita and Okamura, 1965)

which also indicate a very broad gravity high beneath West Maui.

There is a similar correspondence between the aeromagnetic and gravity

data from Haleaka1a. Both data sets delineate the major rift system of

Ha1eakala and, whereas the aeromagnetic interpretation indicates two

volcanic pipe zones, the gravity surveys indicate a single very elongate

gravity high. This latter result is probably due to the wide spacing of.

the gravity stations on Haleakala.

At present, there is not sufficient seismic or infrared data available

for Maui or the northern islands to be of use in a geothermal assessment.

Meteorology and Hydrologx

Al though West Maui is not high enough to block the normal trade-wind

patterns, it does have a significan.t impact on the local rainfall patterns.

The mean annual rainfall on the windward side of West Maui is in excess

of 1000 cm/yr (Figure 23) at the higher altitudes and decreases to about

375 cm/yr on the lower leeward slopes (Taliaferro, 1959). Perennial

streams, fed by dike-impounded water~ and surface runoff, are relatively

common on the north slopes. They are less common on the southern
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slopes and often disappear completely during extended period of dry

weather.

The:hydrology of West Maui is similar to that found on the
. .

windward side of Kohala on ·theisland of Hawaii (Figure 24, Takasaki, 1978):

a relatively thin basal lens of fresh water is found in the near shore

areas while dike-impounded aquifers provide most of the higher elevation

groundwaters. Although sea water intrusion into the basal lens is not

as ubiquitous as in Kohala, extensive withdrawal from the basal lens can

increase the groundwater salinity considerably.

Haleakala re~eives up to several hundred centimeters of rainfall

per year on the windward slopes and a few tens of centimeters or less

per year pn the leeward slopes (Figure 24). Moderate ash-bed interlayering

is found on Haleakala and, where erosion has cut into the

windward slopes, ash-bed perched water maintains several pere.nnial
, .

streams. Basal water underlies most of the Haleakala shield and is

withdrawn from several near shore areas by inclined shafts skimming

water off the top of the basal water lens(Stearns and Macdonald, 1942).

The relatively confined dike and rift systems on Haleakala have had little

apparent impact on the hydrologic flow patterns through the shield.

GeochemistrY

.Plots of all identified s11 ica anomal ies On .the island of Maui ,are'
. .

presented in Figure 25; all known water sour.cesfor the island are shown

in Figure 26. Water qual;tydata ·for all identified silica anomalies on Maui. .

are found in Appendix ATable 2.tt is <apparent from Figure 26. that, the. . .

distribution of groundwater sources for the island is far from uniform:
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the highest concentration of wells is found in West Maui and

in the isthmus between the two shields. This uneven distribution of

water sources has had the effect on biasing the silica anomaly data

toward areas of higher population density on the island.

The silica anomalies located on the leeward side of West Maui can

be divided jnto three sets: Ukumehame-010wa1u, Lahaina, and Honokawae.

The Ukumehame~Olowalu anomalies are located within the major rift-dike

complex of the West Maui shield. Even though neither the silica nor

C1/Mg ion anomalies are particularly strong in this area, the reported

groundwater temperature~ are substantially above the expected ambient

temperatures. The weak silica and ion ratio anomalies may indicate that

the thermal waters in this area are highly diluted and that a much

hotter resource exists at depth. This location has been chosen for

further, more detailed study in the near future.

The Lahaina silica anomalies are located close to the post erosional

(most recent) eruptive centers on West Maui. The silica anomalies are

accompanied by a strong Cl/Mg ion anomaly in wel15340-02 as well as

elevated \'/ater temperatures in three other wells (5240-01, 5240-03,

5340-01). Based on the available data, the Lahaina area appears to have

a higher potential for having a thermal reservoir than any other part of

West Maui and has also been selected for intensive study in the near

future. .

The groundwater sources having silica anomalies to the north of

Lahaina, in Honokawai, are all located well away from any of the West

Maui rift zones or areas of recent activity. Nonetheless, several of

these water sources exhibit significantly elevated Cl/Mg ion ratios and

thu~ may be associated with a thermal source. Although evidence for a

geothermal reservoir is at best marginal, it is felt that resamp1ing of

the wells in this area is warranted.

u ,
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The highest incidence of silica 'anomalies 0' ~taui is found in the

isthmus region beb/'een the West Maui and Ha1eakala shields. The absence

of any nearby rift system, or any C1/Mg ratio anomaly, would indicate

that the observed silica concentrations are largely a function of ground­

water residence time and recharge patterns. This area seems to be a

particularly good example of how Cl/Mgion ratios can be useful iniden­

tifying false positive silica anomalies. Further investigations in the

isthmus region is not planned for the near future.

The only significant water chemistry anomaly identified on Ha1eakala

is that found; in the area of Pauwela Point along the north rift. Three

wells in this area (5420-C)l, 5424-01, 5519-02) are associated with

relatively strong chloride/magnesium ion anomalies but only one, 5423-

02, has significantly elevated water temperature. Several of the anomalous

water sources are within a few miles of the north rift and there may be

thermal fluids in the aquifers from which their water'is drawn. Further

investigations of this area will be necessary to determine whether the

observed anomalies are the result of thermal groundwaters.

The remainder of the Haleaka1a shield has few wells and,as a

result, the local hydrology is so poorly Ynderstood that an assessment

of the thermal potential along the southwest and east rift zones based

on water chemistry alone is impossible. Nonetheless, a generalized

estimate of the resource potential can be made on the basis of the

regional structure and geology. He1eakala 1s presently in the midst of

a post-erosional phase of volcanic activity. Nearly all the' eruptive

centers during the most recent period of volcanism are located along the

southwest and east rift zones; the most recent outbreak took place at an

elevation of about 610 malong the southwest rift in approximately l790~
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Despite the fact that there are no known surface manifestations of

thermal activity alona these rifts, it is strongly believed that thermal

reservoirs exist beneath both the southwest and east rift systems of

Haleakala and both area should receive more complete regional surveys

in the near future.

Summary Assessment

Considerably fewer data are available for Maui than for Hawaii and

thus the preliminary evalaution of Maui's resource potential will have

to be correspondingly more tentative. Based on the geochemical and

geological information available for Maui, the preliminary assessment for

several of the districts on this island is as follows:

J
~-~-------------------------
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MOLOKAI·.

The island of Molokai is the fifth largest of the Hawaiian chain

and was built up from three vplcanic systems (Figure. 27). West Molokai

(altitude, 421 m) is a broad flat shield volcano with principle rift

zones trending west-northwest and west-southwest (Figure 27) (Stearns and

Macdonald, 1947). The West Molokai shield is covered by 3 to 15 meters

of soil and ash deposits and the major rift complexes are visible only at

the head of the Waiahewahewa Gulch. The northwest rift system is marked

by a chain of cinder and spatter cones and by dikes exposed in the sea

cliffs along the north coast of the island.' There is considerable faulting

and diking on West Molokai, although there is no convincing evidence that

a caldera complex was ever present at the surrmit; extreme alteration and

weathering of surface rocks by acid magmatic gases imply that the fracture

complex near the summit of the shield was the center of volcanic

activity (Macdonald and Abbott, 1970).

The lavas which formt the West Molokai shield are principally

tholeiitic basalts, which, after a relatively ektendedperiod of volcanic

quiescence, were followed'byminor amounts of alkalic olivine basalts

and hawaiites (S~earns and Macdonald, 1947). The majority of the West

Molokai shield i.s presently covered bya thick layer (3-15 m) of lateritic

soil indicating that West Molokai has been extinct for an extended period

of time.

The East Molokai shield {altitude; 1515 m) was builtalgngtwo major

rift zones (Figure 28): .One trends east-northeast and a second, larger one.

trends west-northwest. A caldera complex does exist on East Molokai at the
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intersection of the t\'/oriftsystems. It was originally 3 km in diameter

by 7 km long, but has since been filled in by alluvial material. The

original caldera is visible primarily ·in stream beds where eroison has

removed the younger alluvium and exposed dike swarms and plugs in the.

complex (Macdonald and Abbott, 1970).

The earlier lavas of the East Molokai activity are typical olivine

tholeiites and were erupted in thin fluid f10w·s. Where the earlier

flows of East Mo10kai bank against the West M010kai shield there is

often a thick bed 'of lateritic soil underlying the younger lavas indicating

. that a considerable period had elapsed between the extinction of West

Molokai and the more recent activity of East Molokai. The upper member

of the East Molokai volcanics consists largely of oligoclase andesite

and trachyte which forrned'adiscontinuous cover over the older lavas

(Stearns and Macdonald, 1947) • The later flows were. more viscous than'

the earlier lavas and thus individual flows were considerably thicker

and more dense than those of· the lower member. The upper lavas are much

less easily eroded than the earlier member and thus have acted as a

protective cap over much of East Molokai.

The 'most recent eruptive activity on Molokai took place ·in the

late Pleistocene when renewed activity produced·the Kalaupapa-peninsula

at the mid-point of the sea cliffs bounding the north side of the island.

Only one cone was formed which produced a broad, semicircular. peninsula,

4 km in diameter and having an altitude of 150 meters. The'Kalaupapa

lavas are porphyritic olivinebasattsandare highlypermeabte (Macdonald

and Abbott, 1970) •
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Gravity surveys conducted on Mo10kai have been restricted largely

to the West Mo10kai shield with only marginal coverage over the ea~tern

end oT the island (Figure 31, Moore and Krivoy, 1965). The central

caldera and rift systems of West Mo10kai are well defined by gravity highs

and another gravity high extending eastward from the West Molokai summit

may be associated with a third rift system or possibly, with the East

Molokai system. At present, insufficient data are available to distinguish

between these two possibilities.
< ••

Meteorology and Hydrology

The rainfall on Mo1okai, as on the other islands is unevenly_distributed.

The windward and higher sections of the island, especially on East Mo10kai,

receives the bulk of the rainfall (on the order of 281 cm per year)

while the leeward side of the island and West Mo1okai receives less than

75 em per year (Figure 32, Taliaferro, 1959).

The hydrology of West Molokai is summarized in Figure 33 (Takasaki,

1978). The basal lens beneath this end of the island is brackish to

salty and the low rate of recharge is insufficient to maintain any
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perrennial springs or streams on this end of the island. Although

there is an extensive dike system in,t~e middle of the West Mo10kai

shield, there are no know Sources of dike-impounded water.

The hydrology of East Mo10kaidiffers radically from that on the

western part of the island (Figure 33). Much higher rates of recharge

on the higher slopes provide sufficient fresh water to maintain a

substantial basal water lens beneath the eastern end of the island

which is drawn on extensively for public water supplies. The dense

alkalic lavas on East Molokai have acted to confine considerable

quantities of high level water on this area as well •

Geochemistry

The geochemical data compiled for Molokai are presented in

Figure 34 and Appendix A, Table,3; the island-wide distribution of wells

is found in Figure 35. The wells on this island are quite unevenly

distributed and most are located a considerable distance away from any

of the rift and caldera systems.

Only eight wells have been "identified on Molokai as having significant

sil icaanomalies.;- of these, seven are considered to befa-lse anomalies

a,Hsingfrom effects other than ther:mal waters. It is proba~lethat the

elevated silica concentrations observed in the central part of the

/is1andarelargely the result of differing soil Or rock types from which

"the water was drawn.

·Theonlywellwhich is thought'to indicate-some thermal potential

is Well 11011..01 which 1s found in the northwestern end of the island

within the west Molokai rift system." Al though no s11 ica data are

available for this well, the measured water temperature is reported to

be 33.9°C, well above the ambient temperatures for this area.
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Summary Assessment

Although there are no strong indications of geothermal reservoirs

for the island of Molokai, it is felt that there is not yet sUfficient

data available to make valid assessment of the potential resource. There

is strong interest by local commercial enterprises (Sheraton Molokai

Hotel) and utility (Molokai Electric) in developing any thermal resource

which may be present. For this reason it is felt that at least a preliminary

survey should be carried out for Molokai to determine whether further,

more intensive, research should be conducted.

•

•
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OAHU

Oahu is the third largest island in the Hawaiian Archipelago and

has an area of 1564 square km. The island is built from two volcanic

systems: the older Waianae shield on the west and the Koolau to the

southeast. The younger Koolau shield is overlain by two post erosional

volcanic units; the Honolulu series and the more recent Kokohead series.

The exposed Waianae Volcanic Series consists of three members; the

first phase of activity produced tholeiitic basalts which make up the

bulk of the Waianae shield. The Middle Member is also tholeiitic but

grades into alkalic basalt in the upper part of the member; the lavas

are predominantly dense ponded and caldera filling flows (Stearns_

1939). The upper Waianae member cons ists chiefly of hawa i He with smaller

amounts of a1kal ic olivine basal t and at one time covered most of the

Waianae shield (Macdonald and Abbott, 1970); extensive erosion has

removed most-of this Qriginal cover (Figure 36). Soil interbedding

between early and late volcantcsis minimal suggesting thilt the Waianae

activity was nearly continuous thrQugh the life of the volcano. The

most recent volcanismonWa1anae is estimated to have occurred between

2. 7 and 2.8 million years ago (Macdonald and Abbott, 1970). The Waianae

shield was built along three rift zones {Figure 37). the major rifts

radiate to the northwest aridsouth-southeast from the central caldera

and the minor rift trends. to the northeast. The feeder dike systems for

all three rift Zones have been well exposed by extensive erosional

. dissection of the Waianae shield.

The Koolau volcanic system was active considerably later than

Waianae and much of central Oahu (Schofield Plain) was formed from the
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banking of Koolau lavas against the Waianae shield. Koolau volcano was

built principally by eruptibns along northwest and southeast trending

rift zones with lesser activity along a third rift trending southwest

from the summit caldera.

The Koolau basalts are almost entirely tholeiites and olivine

basal ts wi th oceanite bei ng present in much sma11 er amountc;. Very

little alkalai basalt has been found associated with the Koolau volcanic

series; it is probable that activity from the Koolau caldera ended prior

to the transition from tholeiitictoalkalai basalt typically found for

Hawaiian Systems (Macdonald and Abbott. 1970). The initial shield

building stage of Koolau activlty was followed by an extended period of

quiescence lasting approximately two million years during which extensive

stream and marine erosion removed much of the windward (northeast) side

of the shield•. Posterosional volcanism resumed approximately one-half

millionyears ago and continued at irregular intervals until possibly

thirty thousand years ago (Macdonald and Abbott, 1970). More than

thirty separate eruptive events, scattered over the southeastern end of

Oahu, took place during this period (Figure 36). The lavas of the post

erosional (Honolulu) series of basalts include nephelinites, melitite

nephel inites and al kalic olivine basal ts.

Geophysical Surveys

Geophysical surveys on Oahu have been directed towards defining the

deeper structure of the island as well as.towards identifying possible

geothermal reservoirs in·theKoolau and Waianae areas.

Aeromagnetic surveys over Oahu are shown in Figure 38 (Malahoff and

Woollard, 1965). The interpretation of the structure of Oahu
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based on these results ire presented in Figure 39 (Ma1ahoff and Woollard,

1965). The surface structures for both Waianae and Koo1au volcanoes

corresponds well with the inferred primary rift and pipe zones indicating.

that these features are probably associated with crustal features. The

minor rift systems and post erosional volcanic centers are not out lined

by this survey at all and thus maybe strongly controlled by the shallow

structure of the shield.

Gravity surveys over the island of Oahu have identified locations

of subsurface magma chambers and rift zones simila~ to. those arrived at

by aeromagnetic surveys (Figure 40, Strange, Machesky and Woollard,

1965). Again, only the major rift systems have been identified through

the gravity surveys; no observable anomalies are associated with the

minor rifts and post erosional volcanic centers. Estimates of the depth

to the Koo1au caldera ~ore, based on the gravity data, are approximately

1.5 to 2 km (Strange, Woo1l ard, and Rose, >1967). This estimate agrees .

well with seismic investigations done on the same area which placed the

top of the former magma cham~er at about 1.6 km' (Adams and Furumoto,

1965). Other seismic work done on the Koo1au caldera has been reported

to indicate limited microseismic activity, which may be associated with

a geothermal reservoir, near the inferred ed~e of the caldera (Furumoto,

1976).

Several preliminary geophysical surveys have been carried out in

the Lualua1ei valley: self-potential, rotatingquadripole resistivity

and shallow soil temperature surveys (Grose and Keller,. 1975). Low

resistivities were observed in the central section of the caldera

(Figure 37) which also coincided with slightly elevated subsurface
. . .

ground temperatures atone meter depth below the surface.
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Meteorology and Hydrology

~ The mean annual rainfall on Oahu is summarized in the isohayeta1

map presented in Figure 41 (Taliaferro. 1959). Oahu's annual rainfall

distribution is similar to that observed for the other islands in that

it is orographi~: the windward side of the island receives the heavier

rainfall and the leeward side considerably less.

The mean ~nnual temperatures on Oahu roughly follow an inverse

relation with annual rainfall; the higher temperatures are found on the

sunn~er l~ew~rd side of the island while cooler temperatures are found

on the windward (northwestern) side•. Ambient groundwater temperatures

are also expected to be slightly wa~er in the leeward aq~ifers where

the mean tempe~atures of precipitaton is somewhat higher.

The hydrqlogy of Oahu is substantially different from that found on

the other islands (figure 42). Multiple sea level ~hanges.and subsiderice

of the island during its history have allowed the formation and silting

-over of several layers of fringing coral reef. The impermeable limestone

layer thus formed around the perimeter of the island acts as a

barrier to the outflow of meteoric waters from coastal springs resulting

in considerably elevated water tables and a much thicker basal water

le~s beneath the island. High level supplies of dike impounde~ water

are present in the rift systems of both the Waianae and Koolau shields.

Although the higher rate of recharge on the Koolau shield maintains a

nearly constant outlfow of dike fed springs. the drier Waianae system

has only intermittent discharge from natural sources.
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Geochemistry

The distribut~on of silica anomalies (Figure 43) on Oahu corresponds

closely to that of all the wells on the island (Figure 44). Increasing

the minimum silica concentration for inclusion of the water source in

.the data file served only to eliminate all but those wells located in

areas of heavy irrigation. Thus the silica concentrations are thought

to be of little use in the geochemical survey of Oahu.

The Cl/Mg ion anomalies are not nearly as scattered as those for

silica (Figure 43) and seem to be concentrated in five locations around

the island: Lualualei Valley, Haleiwa, Laie, Kaneohe, Waime.nalo, Honolulu,

and Pearl Harbor. The differences in the character of each of these

areas warrant a separate discussion ·ofeach.

Lualualei Valley has several moderate to strong Cl/Mg ion anomalies;

groundwater temperatures in a few of·the wells-in the are.a.are also

somewhat elevated (Table 4,· Appendix A) • Luallialei valley is located

within the Waianae caldera complex (Figure 37) and, as discussed above,

limited geophysical investigations of the valley have ~iven preliminary

indications of a potential thermal reservoir. Extensive geochemical

investigations are presently. underway to determine whether a thermal

reservoir is present in th.is area.

The silica and Cl/Mg ion ratios observed at Haleiwa are only moderately
. .

. elevated. This area probably has a significant amount of irrigation .

return water in its shallow aquifers and thus the s11 ica anomallesare ~

. highly suspect. Nonetheless ,this area is located. on the minor rift

system of the Waianae shield and it is possible that this area has some

geothermal potential. It is felt that resampling of the shallow water

sources is necessary before it will be possible to determine whether or
.

not these anomalies are associated with thermal groundwaters.
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~. The status of Laie is similar to that for Haleiwa; weak silica and

Cl/Mg ion anomalies exist and it is located adjacent to a formerly

active rift. Although this rift system has not been active for more

than 2 million years. it is more recent that Waianae's activity and it

shou.ld have a somewhat higher potential. Only two wells out of approx­

imately fifteen have anomalous water chemistry; whether this is an

indication of a very low level thermal anomaly or of warmer water highly

dllutedby surface recharge is not known at present. It is fel t that

.further geochemical work is necessary in this area before a valid appraisal

of its potential can be made.

The available groundwater geochemistry data for the Kaneohe-Waiamanalo

area is quite limited and. of the water sources analyzed. only three

have elevated silica or Cl/Mg ion anomalies. It is presently felt that

the small number of anomalies identified ·is more the result of lack of

data rather. than the absence of any potential for this area. The Koo1au

system is the youngest area of major activity on the island and. if the

geophysical data Gited above are correct, the former magma chamber is·

not far beneath the surface (1.5 to 2 km). Thus one wo~ld expect there

to be residual heat in this system if it exists anywhere on. the island.

Evidence in support of geothermal potential for this area include a

report of elevated groundwater temperatures near Waimanalo (Furumoto,

1976) and elevated soil mercury concentrations in the Maunawi1i area

near the northwestern edge of the buried magma chamber (Souto, 1978).

Further geochemical and geophysical investigations in this area are

. necessary to determine whether residual heat is still present in this

reservoir or not.
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The presence of strong geochemical anomalies in the Honolulu area

is very encouraging. Although the area in which the anomalies are

observed is well away from the major rift system of the Koolau shield,

. it is quite close to the primary centers of post-erosional Koolau activity

(Figure 37) which is the most recent volcanism to have taken place on

Oahu. It is presently felt that the available water chemistry data is

not sufficiently reliable to state conclusively whether a low tempera­

ture resource exists and that resamplingof the local groundwaters

should be done to confirm the initial results. If indications are still

positive, more extensive geophysical and geochemical survey should be

conducted around the post-erosional volcanic centers on the southeastern

end of Oahu.

The silica and Cl/Mg ion anomalies in the Pearl Harbor area are not

particularly strong. The area is not associated with early activity

from either the Waianae or Koolau systems, nor ha~ it experienced any

nearby post-erosional activity. Thus it is probable that the geochemical

anomalies in this area are not associated with a thermal source, but "

rather arise from cultural effects or from the different type of aquifer
•found' in this area.

Summary Assessment

Several areas of Oahu have geophysical or geochemical-anomalies

normally associated with a subsurface geothermal reservoir. Ranking

each according. to its probability'of being associated with a thermal

resource provides the following table:
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TABLE 3

Probabi li ty of
Area High Temperature Low Temperature Development

Lualualei 8 5 1

Haleiwa 9 7 5

Laie 9 7 5

Waimanalo 7 5 . 1

Honolulu 8 7 3

Pearl Harbor 10 9 4

•
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KAUAI

rau~i is the northernmost major island in the Hawaiian chain and

has an area of approximately 1450 square km. The. island was built from

a single volcanic system locat~d near the center of the island. The

original shield has been heavily altered both by erosional processes and

by faulting and collapse•.

Two distinct phases of eruptive activity have taken place on Kauai.

The earlier phases, which built up the bulk of the shield, occurred

between 5.6 and 3.3 million years ago and produced the Waimea Canyon

Volcanic Series of flows (Figure 45). During the initial phase of

activity thin bedded flow ofo1jvine basalt formed the basic shield of

the island (Macdonald et al., 1960). Most of the activi ty took place

along two rift zones trending west-southwest'and east-southeast radiating
/

out from the center of the island (Figure 46). This period of activity

was followed by the collaps~ of a central caldera which was approximately

16 km in diameter. Contemporaneous with this collapse was the formation

'of a second smal1erca1dera,Haupu, several km to the southeast and a

fau1t... bounded trough, the Makaweli graben, to the south. Subsequent

activity filled in both the central flank depressional features with

thick beds of dense ponded basalt flows. During the later stages of

activity of the central volcanic system, a forth collapse feature was

formed, the Lihue basin, which was filled in by the second phase of

activity on Kauai. Lavas produced during the later stages of this

activity graded from olivine basalts to picritebasalts and basaltic

andesite (Macdonald et al. ,1960).
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The first phase of activity was followed by a period of qUiescence

l~sting approximately two million years. The second phase, producing

the Koloa volcanic series, began approximately 1.4 million years ago

and persisted intermittently over a period of about 0.8

million years. The eruptive centers during this activity are scattered

over the eastern two thirds of Kauai with a general north-south trend

(Figure 46) (Macdonald and Abbott, 1970).

The island is deeply dissected, erosion having cut steep sided

valleys several hundred meters deep into the original shield. Soil

development is quite advanced over the entire island and, in places

of high rainfall, th~ soil has been reduced to a thick cover of laterite

and clay.

Geophysical Surveys

Aeromagnetic surveys over the island of Kauai are shm,m in Figure 47

(Ma1ahoff and Woollard, 1965) and the interpretaiton of.their data is

given in Figure 48. Although the Waimea and Koloa volcanic pipe zones

out1 ined in Fi gure 48 agree fairly we.ll with the known eruptive history

of Kauai, the North Kauai volcanic pipe zone has no surface expression

and is undoubtedly of crustal origin. The <depth to the top of the

Waimea _and Koloa volcanic pipe system has been esitmated atl.6 and 2.1

km respect1ve1Y (Malahoff and Woollard, 1965)..

Preliminary gravity surveys carried out on Kauai are shown in

Figure 49 (Krivoyet ale, 1965). It is apparent. as was the case for

. most other caldera comp~exes, th~tthe Bouguer gravity high is displaced

a considerabl~ distance from the centr31 caldera complex of the
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Kauai shield. Whether this displacement is t~e result of too few stations

between two gravity highs as suggested by the magnetic data, ~r whether·

the actual source of the anomaly is displaced from the summit caldera is

unknown.

Meteorology and Hydrology

The meteorology of Kauai is similar to that found on the other

islands in the chain; the windward side of the island receives the

higher mean annual rainfall while the leeward side receives considerably

less (Figure 50).

The basal groundwater of Kauai more closely follows the Ghyben­

Herzberg lens than that of Oahu (Figure 51, Takasaki ,1978). The basaltic

shield rocks of Kauaiare highly permeable outside the central caldera

and rift systems and supports an extensive basal water lens beneath the

island. Fresh basal gr~undwaters can be obtained from nearly every part

of the island except ·in some of the coastal areas on the leeward (southwe~t)

side. Dfke-impoundedandash-bed perched meteoric waters on the upper

!lopes of the island provide sUffici.ent spring discharge to maintain

"perennial streams throughout the northeastern sHe of the island.

Geochemistry

Groundwaters having eJevated silica concentra~ions are plotted in

Figure 52; Figure 53 presents a plot of all groundwater wells on Kauai •

. There is no apparent pattern to the silica anomalies other than that their

distribution is nearly equivalent to the distribution for all the wells on the
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Figure 50 Rainfall distribution pattern on Kauai

MEDIAN ANNUAL RAINFALL
ISLAND OF KAUAI

Contoured In Inches of Rainfall



I:

(
t.

( •

......
o
co

~
Ground water perched on soil,

ash, or thick lava flows
above basal ground water

-Ground water impounded by
dikes or other structures

o
Basal ground water floating

on saline ground water

EXPLANATION
.. Ground-water recharge, milli on

gallons per day
~ Ground-water draft, million

gallons per day
• Principal supply wells
a Low recharge rate because most

ground water is accounted for
as streamflow .

b Irrigation-water retJ,Jrn, mil­
lion gallons per day

•. major drainage basin

•~.

30'

I

~r .
(

1

• ' \. II..~I' : )(LIHUE

(, \~.) --
WAIMEA~\\Y u 32 . II r ri.Y"-/

<; \ ~~e I ~/
f

t ~ ~MILES~-~
$ ~ 1b KILOMETERS ~ .

I

•
( i}

22.~· 32
00' • •

~
NALEIV--. .....=----,

• _~....... ..O- • ,e" -. > ."'\

,i

~~~~..-----~~/ --,
~

Figure 51 Hydrologic summary of Kauai



159/50 \I
22115 N

159/40 \I 159/30 \I 159120 \I If?9115 \I
22/15 N

-'
o
\0

21/60 N

22/10 N

......l~t

.:loIW...
• MIJ4...

..........
CI/ Mg Ratios

4) = 12 -15
A = ) 15

21160 N I------\---I!.!:!!!:~-----+---------------I-------------.-~,lf-------_;

22/10 N 1-------------::::.....,..==:::4-.--------------I--------------r=+------1

21150 N 21/50 N
159/50 \I 159/40 \I 159/30 \I 159/20 \I 159115-\1

I{r:MH IIELL LOC~TIONS OF GEOTHERM~L POTENTIAL, HIG DATA BANK

Figure 52 Silica and chloride: Magnesium ion anomalies on Kauai

j c:' (
j ~', , 'J ~ I!: r t\ t!:, C.'



(
( ( f

( •

159/15 '.I

22/15 N
159/24 II159/36 II159/50 ~9/48 'J

22115 N r-----r-----------------.,-----..:..-----..,.-------T"""'-----------.......,

........
o

22112 N

21/60 N

..
•.-

•

. ,

• •••
• •
• • ... "

• ,
0

•

•••

• • ••
• • •• •• • • •• •• ••

•

•
o

.....
e

•

•

•

•

•

•eo•
•

••

•

·0,.
•.....
~••

21/60 N

22/12 N f--..,...f------------~-___::"...e.-+------------__::r_---'--_+-----+_::_-----___i

21/50 N
159/15 II159/24 II159/36 'J

21150 N L.-.--.L. l.--..:.. -..:.. ~--L"'----------------l

159/50 ~9/48 \I
K~U~I 'JE~~ ~OC~TIONS. D.O.'J.R.L.D. G-II DRTR

Figure 53 Well locations for all wells on Kauai



111

island. Similar to the case for Oahu, silica mapping appears to be of

little, if any, use in defining areas of geothermal interest on Kauai.

Cl/Mg ion anomalies appear to be of marginal use as well. Using

the same Cl/Mg ratio threshold for Kauai that was applied to the other

islands provides·only one significant anomaly: Well 02-5531-01.

Although the ex~eptionally low magnesium ion concentration found in this

water (Table 5, Appendix A) tends to indicate an analytical error in the

original water chemistry analysis, two other wells in the vicinity also

have aCl/Mg ratio well above that observed for most of the other sources

on the island: Well #02-5531-01 and Well #02-5636-01. This area is

also one in which post erosional volc~ni~m has t~ken place and thus it

is not inconceivable that a thermal resource exists in this part of the

island.

Groundwater temperatures substantially above ambient have been

reported for two wells on Kauai: 02-0044-04 and 02-0120-02. We believe

that both of these reported temperature anomalies are the result of poor

data or sampling control. Several nearby water sources have temperatures

typical of normal groundwater on Kauai and, further, none of the sources

in this area have significantly elevated CljMg ion ratios. Until the

reported temperatures can be confirmed or corrected, this area will not

be targeted for more intensive investigation.

Summary

The regional survey techniques used in the present study indicate

that Kauai has at best only marginal geothermal potential.
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Nonetheless it should also be noted that nost of the wells on the island

are located in the alluvial areas and do not provide sufficient coverage

of the post erosional volcanic areas (where thermal waters are

most likely to exist) to assess their thermal potential through geochemi­

cal anomalies. Although the indications for thermal groundwaters are

not particularly strong on Kauai, it is felt that some further investigations

should be carried out near the post erosional volcanic centers to assess

their potential.

Our preliminary assessment of the post erosional volcanic centers

is as follows:

. TABLE 4

Area
Probability of

High Temperature Low Temperature Commercialization

..

..

Post- erosional
volcanic center 10 8 5
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SUMMARY ASSESSMENT

A preliminary assessment of the potential geothermal resource areas

in the State of Hawaii has been completed during Phase I of the Western

States Cooperative GeothennalResourceAssessment•. Identification and

evaluation of the potential geothermal resources has been based on the

geological, geophysical and geochemical data presently available for the

State of Hawaii. The types of data used in the evaluation of the resources

have been as follows:

Geological: Structural geology of the islands and volcanoes,

age of the islands, and age and location of most recent

volcanism on each island.

Geophysical: aeromagnetic data, gravity data, seismicity,

infrared surveys, and groundwater temperature data.

Geochemical: elevated groundwater silica concentrations and

anQmalies in the CllMg ion ratios in near surface waters.

The results oLthesurvey have identified several areas in the

State which may have significartgeothermalpotential and !r/hich shou1d

receive ~ore intensive site specific surveys in the future. An appraisal

of several of the potential thermal areas in the State has been made in

terms of their probability for having a high or low temperature resource

as well as their probability for near future development. The latter

assess·mer.t is based on: the present st'lteof the art in drilling and

geothermal utilization technology, proximity to potential markets for

heat/electric power produced, and local land use constraints (national

park lands, urban residential zoning, etc). Table 5, below, presents a

summary assessment of the potential resource ~reas; their ranking is
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on a scale of 1 to 10: 1 having the highest potential, 10 having the

lowest. Although other areas in the State undoubte~ly have thermal

resources, their. probability for development in the near future (1980­

2000) is so small as to not justify their inclusion in the present

assessment.

High Temp.
Location Resource

Hawaii
1. Puna 1
2. Ka'u 2
3. South Point 3
4. Hualalai-North Kona 5
5. Kawaihae . 5

. 6. Keaau 6
7. Kohala 7

TABLE 5

Low Temp.
Resource

1
1
2
3
3
4
5

Probability for
Development

:3
7
3
1
1
1
8

Maui
8. Ha1eaka1a-Southwest

Rift
9. Ha1eaka1a-East Rift

10. Pauwe1a
11. Lahaina
12. 010wa1u-Ukumehame
13. Honokawai

Oahu
_14. Waimanalo

15. Lualualei
16. Honolulu Volcanic

Series
17. Haleiwa

18. Laie
19. Pearl Harbor

3
3
4
3
3
5

7
8

8
9

9
10

2
2
3
1
1
4

5
6

7
7

7
9

5
6
3
1
2
2

1
1

2
3

3
1

Kauai
20. Post erosional

Volcanic Series 10 8 5

The approximate locations of these areas are given in Figure 54.
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Three of the potential. geothermal areas identified during the

present study have been targeted for intensive, site specific, surveys:

Kawaihae and Keaau on the island of Hawaii and Lahaina on the island of

Maul.· In addition, prel iminary surveys of 1imited extent will be

conducted on those areas for wich the data are conflicting or where

there is insufficient data to make a proper assessment. These areas

will be on west Molokai, east Maui, adn the post erosional volcanic

areas of Oahu.

•
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APPENDIX A

Geochemical Well Water Data

Meeting Temperature and/or Elevated Silica Criteria

TABLE 1 - Hawaii

2 - Maui

3 - Molokai

4 - Oahu

5 - Kauai
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I!X1'tAMTIOH or T1lB DATA SlMIlotS

IDf: Local USGS Station Humber

Tn: 'type of Station
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IAT,LOH: Latitude, Lonsitude

MT: Dat.
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S I Sulfur PIlE: "'enola CDI Codmi_ CIl. :. Chro.otUM AG: SUver P : "'o.phoru. N : Nitrosen ELE: Ground Elevation
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TAB lE 1 Hav-/oii
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1 ID#=8-0335-01 TYP=~'iELL COU=lIAW/H I LOC=NAAl.EIDJ-l LAT. LON= 196347. 1553543.00 DAT::ICJ75.
PH = 7.80 SPC= '·iED:: 896.00 WAD= 10.00 TEl'!:: 19.00 FLO:: Ell .. SPC= 130.0f'
ALK= 34.00 Drs:: 110.00 SUS= LI :: NA = 11.00 K = 1.50 RB = Me. = 4.60
CA :: 6.40 SR = BA = I'm :: 5.00 l....E = 10.00 FET= 1" :; 0.10 CU ::

ZN = HG- = B = .ilL :: PH = AS = SB :: TJ =
CL = 16.00 BR= I :: 02 = CO~= 1. 10 H~~8= Im4= N02=
N03= 1.90 PO'}= 0.37 SIO= 43.00 so-~= 13.00 coa= o. (}() IlCO:: 42.00 CAll." HAR:: 3:5.00
SE = PUE:: cn ~ CR :: AI} = l~ = 0.12 N = 0.28 El.E= 746.00

2 1D#=B-0533-01 TYP= Joi"ELL C01)'=lIAWAI I LOC=HONUAPO MILL LAT. LON= 190540. 15533{)5.00 DAT=1974.
PH = 7.00 SPC= WED= 34.00 WAD= TI~M:: 19.00 FLO= Ell :: SPC= 4180.00
ALK= 38.00 DIS= 2300.00 SUS= L1 :: NA = 680.00 K :: 2-•• 00 Hn - NG = B6.60
CA :: 33.00 8R :: BA :: MJi = FE = FET= F :: 0.20 CU =
2N = llG-= n = AL - PH = AS = sa = lJ =
CL = 1240~00 DR = I = 02 = CO2:: 1128= NH4:: N02=
NOS= PO-I!= SIO= 43.00 S04= 169.00 C03= lieu:: 46.00 CAR" . HAR= 436.00
SE : PRE= CD = cn. = AG- .. P = Ii = ELE= 22.00

3 ID#=8-0533-02· TYP=W"ELL COU=IIAwiUI LOC=IIONUAPO-l LAT. LON= 190559. [553301.00 ])AT=1972.
PH '" 7. 10 SPG:: lv"ED= 130.00 WAD= 2.00 TEM= 19.00 FLO= Ell :: SPC;: 2120.00
ALK= ~H.OO DIS: 1136.00 sus:: LI = NA :: 320.60 K = 1-•• 00 III = MG : 44.00
CA = 2\t.00 sn. :: BA = 1'JN :: FE - FE~r= 1~ .. 0.10 CU =
Zri :: IIG- :: B :: AL :: PH = AS : SB .. U =
CL = 580.00 ER =' r :: 02 = C02= lmS= NB4: NO:!=
N03= 6.70 P04:: SIO= 43.06 S04= 86.00 C03= HCO= 42.00 CAR: JL1.R= 231.00
SE = PRE= CD= CR = AO = l~ = N .. ELE:: 94.00

4 m#=8-0533-03 TYP=loi'ELL COU=lIAloiAI I LOC=BONUAPO-3 LAT. LON= 190557. 1553302.00 DAT=1972.
PH = 7.00 SPC= lvlm= 125.00 WAD:: 3.20 TEJlI= 19.60 FLO:: ElI = src= Hmo.OO
ALK= 3·~. 00 D1S= 980.00 SUS= LI = NA : 272.00 K : 12.00 RB = NG - 38.00
CA = 18.00 SIl = nA : JIm :: I~E = ImT.:: F :: 0.20 CU =
ZN :: HG = B :: J\L = PB :: AS = SD = U
CL = 500.00 BR :: I = 02 : CO2::: I~S= NB4:: N02=
N03= 1.70 P04= SIO= 43.00 S04= 75.00 C03= nco:: 41.00 CAR:: HJU1= 202.00
SE :: PHE= 0.00 CD :: CR :: AG = P = Ii :: £LE= 69.60

5 ID#=8-0632-01 TYP=l~'ELL COU::}lAWAII LOC= nONUJ\.P0-2 LAT,LON= 190602. .1553259.00 DA'P= 197:~.

PB = '1.30 SPG= lv'ED= 140.00 WAD:: 2.90 TEM= Ill.OO FLO= EB :: spc:: 1620.00
ALl{= 36.00 DIS= 876.66 SUS= L[ = NA = 2<~5.00 K = 11.00 lID = MG = 33.00
CA = 17.06 SR = BA = MJi = FE = FET= F :: 0.20 CU -
ZN = HG= B = AL = Pll - J\S = SB = U =
CL = 440.00 BR = I :: 02 :: CO2:.: H2S= N1l4:: ri02::
N03= 1.30 P04:: SIO:: 41.00 S04:: 66.00 COS:: HCO.: 44.00 CAR:: HAR= 17fJ.OO
SE = PRE= CD == cn. = AG :: P = N = ELE:: 103.00



6 ID.4'::.8-01130-01 TYP=l'l"ELL COTJ=lIA1...AI I LOC=PUNALTJU LAT. LON= ,190828. l5530~a.OO DAT=1972.
PH = 7.10 SPG= "'"ED= 20.00 lfAD:: 14.20 TEM: 19.06 ,FLO:: I':H :: SPC:: 830.00
ALK= 28.00 DIS:: 4<. 1.00 SUS= 'LI : NA :: 110.00 J{ = 5,,50 RB :: I'm = l:'.OO
CA = (LbO SR :: Bi\. - I'lN .. FE :: F]r£"~ F - A.20 CU ::

ZN - HG = B :: AI. :: PB - liS :: BB .. U ::

CL :: 205.00 BR - I = 0') = CO2:: H~!S:: NH4:: 1;02=..
N03= 0.70 1'04,:: SIO= 32.00 so'.:: 37.00 C03:: nco:: 34.00 CAR:: HAIl.:: 90.00
SE = PRE:: CD = Cll. - AG - P = N - ELE:: 22.00

7 ID#=8-0831-01 T7P=\oj"ELL cou=nAWAII LOC::NINOLE eu TH tAT,LON= 190829. 15331 t 1. 00 DAT:1972.
PH = 7.30 spc= 'lot"ED= tON.00 WAl):: ,•• 00 TI~M" 18.00 FLO:: En .. spc= 530.00
ALl{::. 35.00 DIS:: 329.00 SUS:: LI = l~A .. ao.oo K = 4.40 RB :: NG - 12.00
CA : 9.20 SR = BA :: MN : FE :: FET: F - 0.20 CU :

ZN : HG = B .. AL - PB = AS .. SB ::. U =
'CL = 130.00 BR = I ::. 02 ::. CO2:: lI2S= NH4= N02=
N03: 1.20 1'04= SIO= 41.00 S04=' 2'•• 00 C03:: HCO= 43.00 CAR:: lIAR= 73.00
SE = PRE:: CD = CR = AG = l' = N ::. ELE= 123.00

8 ID#:8-0831-02 TYP=lv'ELL C01J::.JIl\WAI I LOC=NINOLE-A LAT,LON= 190832. 1553108.00 DAT=1974.
PH = 7.30 SPG= "W1W:: 172.00 WAD= (i.40 TEN= 18.00 FLO= Ell :;: spc= 530.00
ALl{: 3·1!.00 DIS= 411. 00 SUS= LI = NA = 100.00 K = 5.90 RB - HG = 18.00
CA : 13.00 SR = HA :: 0.30 Mli = (t.OO Fl~ = 2Q.OO FET:: F = 0.10 cu = 0.02
ZN : 0.02 HG = B = AL = (t.02 PB : 0.01 AS .:: 0.01 SB = 1] =
CL = 150.00 BR :: I = 02 = C02= 3.30 H2S:: NH4= .n02= 0.01
N03:: 0.17 P04= 0.28 SIO= 43.00 S04= 29.00 C03= HCO:: 41.00 CAR:: HAR= 110.00
SE :: 0.00 PIlE= 0.00 CD = 0.00 CR = 0.01 AG :: 0.01 P = 0.09 N = 0.26 ELE= 12a.OO

9 ID#=8-0831-03 TIP=';oj'ELL COU=HAWAII LOC::]i INOLE:-B LA'r.LON= 190832. 1553109.00 DAT::1974.
PH = 6.90 SPG= loi'ED= 172.00 WIlD= 4.90 TEN:: 21.00 FLO:: EH :: SPC'"
ALI{:: 42.00 DIS:::: sus:: LI = NA ;: 89.00 K :: 5.20 Jm ;: l'fC :: Hl.00

, CA = 13.20 SR :: llA = 0.10 I'lN = 0.01 FJ~ = 0.01 FET: I" = (). 15 CTJ : 0.01
ZN = 0.01 HG :: B :: AL = 0.10 Pll :: 0.01 AS - 0.01 Sll :: U =
CL = 165.94 BR .. I - 02 = CO2:: H:~S:: NH4:: N02:: 0.01
N03:: 0.29 POolo:: SIO= ·~8. 00 SO'~:: 23.00 C03= HCO= CAR= lLlli= 96.00
SE = 0.00 PRE= 0.00 CD = 0.00 CR : 0.01 AG : 0.01 l' = N = ELE:: 128.00

10 ID#::8-1128-(H 1'YP=TUNNEL C01]=HAWAI I LOC=PAHU\LA SHAFT LAT,LON: 191157. 1552849.00 DAT=1973.
PH = 7.20 SPG= lI"ED:: 547.00 WAD= 238.00 . TEf1:: 19.00 FLO= En = SPC= 99.00
ALI{= 3:1 .. 00 DIS= 96.00 SUS:: L1 :: NA = 7.20 K :: 1.00 III = MG = 3.60
CA = 6.60 SR = Bl\. = 0.30 I'fli = (~. 03 FE = 0.02 FET= F - 0.20 CU = 0.02
ZN :: 0.01 HG = B = AL = 0.02 PH = 0.01 AS = 0.01 SB :: U =
CL :: 3.JO BR = I = 02 = CO2: H2S:: N1I4:: N02= 0.01
N03= 0.90 P04= SIO= 42.00 804= 10.00 C03= HCO= 43.00 CAR= HAR= 38.00
SE :: 0.00 PRE:: 0.00 CD = 0.00 Cll. = 0.01 AG = 0.01 P = N '" ELE= 774.00

(



'f. '-----'''", _..,-""'---'".

(

11 ID#= 0-1123-02 TYP=lmLL COU=HAliAI I LOC=PAI.lMA LAT. LON= 1911('8. 1552816.00 DAT=1974.
PH :: 7.00 SPG= t<,'J!})= 375.00 TBD:: n.70 TEl'f:: :H.60 FLO:: Err :: SPC:: 117.00
ArK:: 3'1!.00 DIS= 110.00 sus,: LI :: NA:: 12.00 J( :: 1.20 HJ3 :: 1'1G :: ,~. 30
CA : 6.10 SR :: HA :: 1'f.N = 0.(1) FE :: 10.00 FET".: F - 3.40 CU ::
Zli :: HG : D : AL = PD :: A,:'-1 = SB = U =
CL '" 12.00 DR :: I :: 02 = CO2: 6.60 JJ2S:: NH4: N02:
N03: P04= 0.52 SIO= 54.00 S04:: ' 7.50 C03:: liCO:: 41.00 CAR:: HJ\R: 3:l.00
SE : Pl1E= CD :: cn = AG= P = 0.17 Ii = 0.28 ELE:: 304.00

12 ID"''' 0-1229"0 1" TYP=l1"ELL C01J=HAWAl I LOC=PAITALA tAT. LON= 191225. 1552922.00 DAT::1974.
PH = SPG:.: 't-I"ED:: 9~J?00 \iAD:: 303.60 TElif:: 17.00 l~LO= Err = SPC= 92.00
ALK= 33.00 DIS:: 94.00 SUS= LI = NA = 5.70 K = 1.30 IlB - 1'1G :: a.30
CA .. 7.50 SR :: BA - I'fN :: FE :.: 20.00 FET:: F = 0.10 CU =
ZN = HG = B = AL a PH= AS = SB : U =
CL : 3.20 DR. : I " 02 = CO2: IL~S:: NH4.:: 1102=
N03= P04= 0.28 SIO= 42.00 S04= 6.60 C03= nco= 40.00 CAR:: JIM!.= 32.00
SE" :: PIlE:: CD = cn :: AG : P = 0.09 Ii :: 0.86 ELE= 112.00

13 ID#=8-2102-01 TYP=lmLL COU::I1AWAI I LOC= PULAlll\ I.AT.LON= 192107. 15"50212.00 DAT=1974.
PH = 7.50" SPG= WED= 250.00 WAD= ~.30 TElif:: 28.00 J?lO= EH .. SPC= 1050.00
ALI(= 4'~. 00 DIS= 838.00 SUS= LI = NA :: 170.06 K = 8.50 Jill : l·fG = 31.20
CA = 15~90 SR·" DA = MN=· 0.05 FE= 0.10 FET= F = 0.10 cn = 0.10
ZN = 0.10 HG = B = J\L :: 0.05 PH = 0.00 AS = 0.01 SB = U =
CL = 345.00 BR= I. :: 02 :: CO2:: 112S= NJl4= 1102= 0.00
N03= ~.32 P04:: SIO= 72.40 S04= 65.10 C03= nco= 54.00 CAR= JL\R= 145.00
SE = 0.00 PDE= 0.00 CD :: cn :: AG = P = N : ELE= 230.00

14 ID#=8-2317-01 TYP=\1"ELL ColJ=IIAlvi\l I LOC= ICY LAUEA 'rn LAT. LON= 192344. 1551721.00 DAT=1974.
PH :: 7.30 SPG= lv"ED:: WAD= TEN= 75.00 FLO=- En - SPC=
ALJ{:: DIS= sus: LI = 11A :: j{ = Jill :: MG ::

CA = SR :: BA = MN :: FE = JmT= F - CU =
ZN = IIG = B = At a PB = AS = SB - U =
CL = BR :: I : 02 = C02= H2S= NII4= Ii02::
1'103:: PO·.= SIO= 159.00 S04:: C03= IICO:: CAR= BAR::
SE = PRE:: CD: cn = AG = P = N = ELE=

15 ID#=R-2487-0 1 TYP::l'iELL COU=IIAWAI I J40C=K1~AUOHANA-l LAT,LON= 192456. 1545719.00 DAT=1974.
PH = 7.30 SPG= lv"ED= 802.00 WAD= 2.90 TEM= 24.00 l?LO= ElI = SPC= 344.00
ALl{= 34.00 DIS= 222.00 SUS:: LI = I'IA = 54.00 Ie : 3.80 lill - l'fG = 3,30
CA = 6.60 SR : BA : HN = 0. to FE = 0.10 FET= F - 0.20 CU = 0.10
ZN :: 0.03 HG = B = J\L :: 0.20 PB= 0.03 AS = 0.01 SB :: U =
CL = 70.00 BR = I = 02 = CO2:: H2S= IiH4:: 1'102=
N03= P04: 810= 41.00 804:: 2:!.00 C03= lICO:: 42.00 CAR:: B:ill:: 30.00
SE = 0.05 PIlE: 0.01 CD = CR = AG = P = Ii = ELE= 752.00



16 ID#=0-2487-02 TYP=l'I""ELL COTJ=HiWAII LOC= KEATJOIIANA-2 LAT,LON= 192457. 154:)710.00 D.\T= 1974.
PH :: 7.00 SPG= t~"ED:: 003.00 tiAD= 3.10. TEl'I:: 2'~.W~ FUJ= .. 1m : SP(;:: 630.00
ALK= 37.00 DIS: 30'~.00 sus:: LI = NA :: :r.?' •(~() J{ :: 5.40 1ill - liG - ;>.90
CA = 11.80 SR = nA = O. 16 l'l]~ - 0.03 }'E = ().66 FET:: F :: O.3a Cll :: 0.02
ZN = 0.62 HG .. D = At - 0.16 PB :: 0.61 J\S - 0.61 SE = II ::

CL = 160.00 ER = I :: 0') .. C02= li~S:: Nn-~:: N02:: :>.01..
N03:: 0.15 P04= SIO:: 45.30 S04,:: 23.00 C03= nco" 42.00 CAR:: HAlt" f)().OO
SE = 0.00 PRE= 0.00 CD = .0:00 CIt = 0.01 AG .: 6.01 P " Ii :: ELE= 752.00

17 ID#=8-2686-02 TYP=loI"'ELL COU=HAliAI I LOC=GEO'I'HERM TlI2 LA'r, LON= 192633. 1545640.00 D1\T=1974.
PH = 7.66 SPG'" WED= WAIl= TIM= 83.06 FLO:: Ell :: ~;PC=

ALK= DIS:: SUS= LI = NA :: K = RB = I'm =
CA = SR = EA - 1'lN = FE :: FET:: F :: (;11 ::

ZM = HG = E .. J\L = PE = AS - SB = U =
CL = ER = 1 = 02 = C02= lI2S= NB4= N02::
N03= P04= SIO= S04= C03= nco:: CAR= HAR::
SE = PEE= CD = CR = AG = P - N = ELE=

18 ID#=8-2753-01 T'il)=\liELL COU=JIAWAII Loc::){]mI-A tAT,tuN= 192731. 15553'l!1.00 DAT= 1974.
PH = 7.30 SPG:: WED= 780.00 w.\D= 2.80 TEl'!:: 21.00 FLO:: EH - src= 55·'}. 00
ALl{= 46.60 DIS= 32l>.00 sus:: LI :: I~A :: 61.00 K = 3.40 RB :: He = 12.10
CA = 9.80 SR = BA = 0.10 I'lli = 0.01 FE = 0.04 FErr= l~ = 0.28 CTJ = 0.04
ZM = 0.40 He :: E = ..:\L = 0.16 PE = 0.00 AS = 0.01 SB - U =
CT. = 130.00 ER = I = 02 = C02= H2S= Nll4= N02= 0.01
N03= 1.30 po·.: SIO= 53.00 804= 2.50 C03= MCO:: 47.00 CAR;' Hilli= 20.00
SE = 0.00 PRE: 6.00 CD = 0.00 CR = 0.06 AG : 0.01 P = N : ELE= 744·.00

19 lD#:a-2753-02 TYP=~"ELL COU=lIJ\.l'I"AI I LOC=KEEI-B LAT,LON: 192722. 1555338.00 DAT=1974.
PH = 6.80 SPG= l'I"ED= 774.00 l'i.\D= 2.30 TEJlI= 19.50 FLO= Ell = SPC:: 750.00
ALK= 35.00 DIS:: 348.00 SUS:: LI = NA = eo.oo K - 4.70 RB :: MG ;: 12.00
CA = 10.00 SR = EA = 0.10 1'l:N - 10.00 l;'E = 80.00 }<~ET"' I~ :: 0.20 CTJ :: 0.02
ZN :: 0.22 HG = E = AL = 6.10 PB = 0.00 AS = 0.01 SB - U ::

CL :: 180.00 BR = I = 0') = C02= 11.00 H2S:: NB4:: N02= 0.01..
M03= 1.00 P04= 0.46 SIO= 50.00 S04= 26.03 C03= nco" 43.00 CAR:: HAR:: 74.00
SE = 0.00 PIlE= 0.00 CD = 0.00 eR = o.(}! AG = 0.01 P . - 0.15 N - 0.66 EtE= 737.00

20 ID#=8-2783-01 TYP=WELL COU=HAl'iAII Loe:: I'!ALAYuUCI 9-9 tAT. LON: 192728. 1545301.00 DAT'::1974.
PH = 6.92 SPG= liED= 319.00 WAD= 0.90 TI~H= 53.00 FLO:: EH :: 8PC= 1300t~. 00
ALK: 215.00 DIS= 11700.00 sus= Ll " NA = 3090.00 J{ = RB = MG = 32·10.00
CA = 182.00 SR :: Bll = 1'l1~ = 0.05 FE·= 3.16 FET= F = 1.50 CU = 0.20
ZIi : 0.20 HG : B = AL:: 101.00 PE :: 0.01 AS :: 0.01 SB :: U =
CL = 5850.00 BR :: I :: 0') = C02= IDS= Nn4= N02= 0.01,.
N03= 0.50 P04:: 810= 59.00 S04= 681.00 C03= nco:: 262.00 CAR:: HAR= 1790.00
SE : 0.08 PIIE= CD = eR :: AG - P = N :: ELE= 27-•• 00

(\

"
(:



",,.."~,·~ ..,-,_·..-·~··_~ ..·,c "'~"-·'II

(

21 ID#::8-2881-01 TYP::w"EtL COTJ=HAWAII LOC= ALL ISON PUNA LAT. LON= 192819. 154:> 116.08 DAT.::1975.
PH :: 7.35 SPG= "''''ED:: 140.00 WAn,. 5.00 TEl'f:: :r1.56 FtO:: EH .. SPG::
AI.l{= DIS.= sus:: LI : NA = 216.00 K - 10.80 Jill :: 1~1; = 15.00
CA = la.40 SIl = DA: I'J]i - FE .. FET.:: F : CU =
ZN : HG= D = l\I. : PH = AS :: sa : U =
CL = 281.00 Bn: = I :: 02 : CO2: ~S'" Nn4= N02::
N03: P04= SIO= 24.10 S04= 69.20 C03= nco:: 132.00 CAR:: HAR::
SE = PlIE: CD = CR = A(; = F :: 0.00 N - 14.00 ELE= t32.00

22 ID#::8-2982-01 TYP=lv"ELL COU=IIAWAII LOC::GEOTHERM 3 LAT. LON= 192913. 1545255.00 DAT::1975.
PH = 6.60 SPG: lii"ED: 690.00 WAD= TEM= 93.06 FLO= Ell :: SPC::
AJ~K:: DIS":: sus= LI ::' NA :: 2000.00 K = 195.00 HE = MG = 5',LOO
CA = 81.00 SR = 11A = rlJr :: FE :: FET:: F :: CU =
ZN = He;:: a = AI. .. PB = AS .. SB .. lJ =
CL= 3410 .. 00 BR= I = 02 = CO2:;: H2S= NH4:: N02:
N03= P04= SIO= 96.60 S04= 335.00 C03: Reo= 30.00 CAR= HAR=
SE = PRE= CD= CR = AG :: P :: o.oa N = 0.00 £LE:: 563.00

23 fD#=a-2986-0 t ~=w1:LL COTJ::IIAWAI I LOC::PAllOA":2A LAT. LON:: 1929:~4. 1543647.00 DAT:': 1973.
PH = 7.40 SPG= t~lm= 755.00 WJ\D:: 17.80 TEM= 22.50 FLO:: EH = spc= 127.00
ALK= 38.00 DIS:: 110.00 SUS= LI :: NA = 17.00 K - 3.50 RB = l'fG = 0.86
CA = 4.80 SR: BA : 0.30 I'm = 0.03 FE= 0.02 FET= F :: 0.46 CU = 0.03
ZN : 0.03 HG : a : AI. = 0.02 PB = 0.01 AS = 0.01 sn = U ::

CL : 12.00 BR = I = 02 = CO2:: 3.20 H2S= NR4= N02:: 0.01
N03= 0.22 P04= SIO= 39.60 S04= 13.00 C03= RCO::: 51.00 CAR.:: IIAR:: 22.00
SE = 0.00 PRE:: 0.00 CD .. 0.00 CR:: 0.01 AG :: 0.01 P = 1'1 = 0.20 ELE= 711.00

24 ID#=8-2986-02 TYP=t~"ELL COTJ=lIAWAI I LOC=PAIIOA-2a LAT. LON= 192925. 1545646.00 DAT=1974.
PH = 6.40 SPG= lv"'ED= l'Ii\D= TE:l'l:: 2:l.00 FLO:: Ell = 8PC: 125.00
ALI(: 3().00 DIS= 126.00 SUS= LI = NA = 1«:i.OO K :: 3.20 H.B = r-rG = 2.40
CA : 3.90 SR··= BA : 0; 10 I'J]'l = 0.03 FE. = 60.00 I,'E'£'= F = 0.30 CU : 0.02
ZN :: 0.01 HG :: B - AL = 0.10 PB = 0.01 AS .. 0.01 sa :: lJ =
CL : 5.80 BR = I = 02 :: CO2:: 31.00 H2S= NH4= N02= 0.01
N03= 0.41 P04= 0.43 SIO= 55.00 SO·.= 13.00 C03= nco: 48.00 CAR:: IBR= 20.00
SE = 0.00 PIlE= 0.00 CD = 0.06 CR :: 6.01 AG : 0./,)1 P - 0.14 N = 0.53 ELE= 705.06

25 ID#=8-3080-01 TYP=l'I"ELL COl]=HAWAI I LOC=KAPOHO CR,\.TE LA'r.LON= 193016. l545021.00 DAT=1974.
PH = 6.50 SPG:: l'I"ED= 46.60 liJ\D:: 2.60 Tl~l'I= 23.0(' FLO:: EH : spc= 1066.00
J\l.K= 272.00 DIS:: 548.00 SUS= LI :: NA = B6.00 K :: 7.00 nn .. I'IG = 3l.00
CA = 60.00 SR :: BA = I'll'l = 0.06 FE :: 20.00 FE'£'= F = 0.30 CU =
ZIi = JIG = B .. i\!. :: PB :: AS .. SH - tJ ::

CL = 170.00 BR = I = 02 - C02= 167.00 l!2S= NH4= IW2:
N03= 27.00 P04= 0.86 SIO= tm.00 so·.= 19.00 C03= 6.00 liCO;: 331.00 CJ\R= HAR: 280.09
SE = PIlE= CD = cn. = AG :: P = 0.28 N :: 4.20 ELE= 33.00



26 fD"= 8-300 t -0 I TYP::t.,"ELL C(W=nA1~·AII LOC= Kr\POIlO TEST LAT. LIm: 193024. 15-~51:i9.00 nAT= 1961.
PH = 7.20 SPC;: wED:: :J:r::.oo ly·J\D= a.~o TI~M:: 2B.OO F1.0= EH - :'1'1:=
J\LK= 50.00 D I~J·~ la t. 00 SUS:: I.l .. N/\ - J{ " n13 = ~1(; :: 17.10
CA :: 14.10 SIt HA :: I'lN - 0.10 FE ~1 0.20 FET:: F .. ;}. 10 c;u - O~ 10
ZN :: 0.03 IIG .. II = AL :: 0.10 PB .:: t~.03 J\S : 0.01 sn :.: 11 ::

CL = 320.00 BR .. I "" 0') - C02= It~S= 1'1114= 1'102= 0.00.~

N03= 0.10 P04= BIO:: 70.50 SO-~= 6,;. 'j.() C03:: HCO: CAR:: HAlt: 10(,.40
SE = 0.05 PilE: 0.01 cn = ell. :: 1\0 = P : N - 1'.:L£:: 2U7.00

27 ID#=8-3185-01 TYP=viELL C01J=HAlfAI I 1.OC:: JL\loI"N SHOMS1 LAT. LON= 193113. 1545558.00 D1\'(':: 1974.
PH = 7.70 SPG= lflm= 4416.00 W!\D:: 10.60 TEI'f.= 21.50 FLO= EH :: spc;= 122.06
ALI{= 42.00 DIS= 126.00 sus= LI :: NA = la.OO K = 3.20 RJ3 :: tIC = a.80
CA :I 3.90 SR :: BA = 0.10 1'lJi = ().03 FE = 0.01 FET= 1" = 0.213 CU = ().02
ZN : 0.06 nc = n = I\L :: 0.10 PB :: 0.01 A...'" :: 0.61 SB : II :

CL = 14.00 'BR = I :: 0') = C02= 112S= NH4:: N02= 0.01..
N03= 0.17 P04= SIO= 51.90 S04:: 5.10 C03= HCO= CAR= lIAR= 22.00
SE = 0.00 PRE= 0.00 CD = 0.00 Cll = 0.01 AG ::: 0.01 P = N = ELE:: 402.00

28 ID#=8-3113S-02 TYP=loI"ELL C011=IIAWAI I LOC= lIAloI"N SHORES2 LA'r,J..ON= 1931:~6. 1545544.00 DA1'=1974.
PH = 7.60 SFG:: 1mD:: 4:l0.00 WAD;: 0.00 TEl'l= FLO:: EH :: ~rc:: 16:).00
ALK= 46.00 DIS= l-W.OO sus;: LI = Iii\. = 1(~ • ()() I{ :: 3.50 rill :: i'rG .. 4.50
CA = 3.90 SR = DA = 0.10 MJi :: 0.03 FE = 0.01 J.o·ET= 1" = 0.57 cn = 0.07
ZN = 0.74- lIG = B :: AL :: 0.10 PB = 0.02 AS = 0.01 SB = 11 ::

cL = 2a.00 BR = I :: 02 = CO2:: H2S= NJJ4:: N02'; 0.01
N03= 0.11 P04= SIO:: -109.00 804= 7.00 C03= HCO= 56.00 CAR:: H:ll= 26.00
SE = 0.00 PIlE:: 0.00 CD : 0.00 Cll = 0.01 AG = 0.01 P :: N - ELE:: 3130.00

29 ID#=8-3457-02 TYP=l~"ELL COlJ=JL\liAI I LOc= KEAUIIOU-2 LA'r.LON= 193428. l555734.00 DAT=1966.
PH = 7.90 SPO:' w"ED:: 4:l0.00 loflill= TEJlli: FLO= Ell = SPC::
ALK= 48.00 DIS= sus= LI = NA :: 1300.00 IC :: 0.00 RE = KG = 110.00
CA = 30.00 SH. :: BA : I'm = 0.05 FE ;;: 0.02 FE'!'= 1" :: 0.76 CIJ :;; 0.10
ZN = 0.10 HG :: B - AL - 0.05 PB = 0.01 AS : 0.01 sn = 11 o.

CL = 1700.00 BR = I = 02 :: CO2: n:~s= NIl4= N02= 0.01
N03= 3.30 P04= SIO= 33.00 804= 19G.OO C03= nco:: CIUl;: HAlt:: 530.00
SE = 0.01 PIIE= 0.00 CD : cn. = AG = P :: N : ELE:: 335.01}

30 ID#=8-3500-01 TYP=WELL C011=HA'WAI I LOC::WI\I PAHOEHOE LAT. LON= 193517. l5t)OO49.~0 DAT:: 1961.
PH = 7.10 SPG: lmD= 3«,1.00 WI\]):: 16.20 TEM:: 22.00 FLO= Eli :: src::
ALK= 58.00 DIS: SUS= LI = NA = K :: RB :: HG :: 6.10
CA = a.30 SR :: DA :: I'm :: 0.10 FE = 0.10 FJ~T= F : 0.10 CU = 0.10
ZN = 0.03 HG = B :: J\L = 0.20 PB : 0.03 A~; :: 0.01 SB = U -
CL = 5.50 BR = I = 02 :: C02= H2S:: N1I4= N02=
IW3= P04= SIO= 46.50 804= 10.90 C03: lICO= CAR= IIJll= 41.00
SE = 0.05 PIlE= 0.01 CD :: CR = AG = P = Ii = ELE= 311.00

t. II 1".
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31 ID#:8-3557-01 T\'P=':,"ELL COTJ=Jl.Ali{AI I LCC=KJ\.JMUJTJ-A I.AT,LON= 193510. 1555708. 00 DAT" 1(}74.
PH :: 6.80 SPG'= w1!:D:: 87H.OO WAD= 4.0{) TI~M:: 2:!.00 Fl.O= En :: spc= 170.00
ALI{= 46.00 DIS= 172.00 sus= LI = NA :: 18.00 K ::: 1.80 RB = I'IG - 6.50
CA = 8.80 sn = BA :: 0.10 MN = 0.01 F]~ :: 0.01 FET:: F :: 0.28 eu = 0.01
ZN = 0.15 HG = B :: AL :: O. 10 PB,··:: 0.00 AS :: 0.01 SB :: U ::
CL = 14.00 BR = I ::: 02 = CO2:: 6. 2(~ H2S:: NH4= N02= 0.01
N03= 1.46 P04= 0.46 . SIO= 52.60 'S04= 11.06 C03= nco= 49.00 CAR= HAll= ,42.00
SE = o.oe PHE::: a.oo CD == o.eo CR = 0.01 AC- :: 0.01 P = 0.15 N :: <\.96 ELE= 83~J. 00

32 ID#=8-3557-02 .TYP= t,"ELL COlJ=HAWAII LOC=KA1lALUU-n LAT,LON= 193505. l555708.00 DAT=1974.
PH = 7.20 SPG= w'"ED= 881.00 'WAD: 4.00 'fl..!:M= 20.00 }eLO= EH :: SPC:: 400.i}O
ALE:= 48.00 DIS= 162.00 sus:: LI = NA = 22.60 K = 1.80 RB = MG. = 7.10
CA = 8.50 SR = BA·= 0.10 I'm = 0.02 FE= O. 3'~ Fl~T= F = 0.33 CU = 0.04
ZN = 0.05 HG : B = J\J. = 0.10 PB :: O.Ou 1\8 :: 0.01 SB = U =
CL = 32.10 BR = I = 0') = C02= II:!S= NTI4" N02= 0.01...
N03= 1.20 P04= SIO= 41.70 S04:: 12.00 C03= RCO= ?4~00 CAR= HAR= 4H.00
SE = 0.00 PHE::: 0.00 CD = 0.00 CR = 0.00 AG = 0.01 P = N = ELE= 839.00

33 ID#=8-355?-03 TYP=WELL COTJ=HAWAI I LOC=KAHALUU-C LAT. LON= 193508. 1555707.00 DAT=1974.
PH = 7.30 SPG= wlW= 868.00 'WAD= 4.60 TEN= 20.00 FLO= En :: SPC= 170.00
ALK= 50.00 DIS= 143;00 SllS:: LI = NA = U.OO J{ = 1.30 Jill = HG = 5.20
CA = 7.50 SR = BA = 0.10 JIlli:: 0.01 FE = 0.04- FET= F = 0.30 CU :: 0.01
2N = 0.06 HG= II = AI. :: 10.00 PH = 0.01 AS = 0.01 BB = 11 =
CL = 11 ~ 00 BR :: I = 0') = C02= H2S= NHt{.= N02= 0.01...
N03= 1.30 1'04= SIO= 43.60 804= 10.00 C03= HeO= 48.00 CAR:: HAlt= 36.00
SE = a.oo PRE= 0.00 CD = 0.00 CR :: 0.01 AG = (~.01 P = N = ELE= 834.00

34- II)#=6-3i>57-04 TYP=\'iELL COU=IIA'WAI I LOC=KAIIALUU-D LAT. LON= 193505. 1555707.00 DAT"1974.
PH = 7.50 SPG= \vlW= 905.00 WAD = 4.00 TI~M::: 20.00 FLO= EH = SPC= 255.00
ALK= 50.00 DIS:: 122.00 SUS= LI - NA = 12.00 K = 1.30 RB = I'IG = 4.80
CA = 6.70 SR :: BA :: 0.10 Ml~ = 0.01 FE = o.en FET:: F :: 0.36 CU = 0.01
ZN = 0.01 HG = B = ' At = 0.10 PB = 0.00 AS= 0.01 SB = IT =
CL ;: 17.13 BR == I :: 02 :: C02= H2S= NH4= N02= 0.01
N03= 1.30 P04::: SIO:: <l5.00 S04= 9.10 C03= HCO:: 52.00 CAR:: lIAR:: 3~.00
SE = 0.00 PRE= 0.00 CD = 0.00 CR = 0.01 AG :: 0.01 P ;: N = ELE= 855.00

35 ID#::8-3702-01 TYP=TUNNEL COU=HAliiAI I LOC=OLAA SlIAFT-7 LAT, LON= 193757. 1550200.00 DAT=1974.
PH = 7.00 SPC== WED= 203.00 WAD:: 15.00 TEM= 2:J.(}O FLO= En = spc= 87.0e
ALK= 31.00 DIS:: 88.00 SUS:: Ll .. NA = 5.80 K = 2.40 RB = MG = 2.70
CA= 6.00 SR = BA = M.N :: .FE = FET= lr ' = 0.10 cu =
ZN :: HG = B = AI. = PB = AS = SB = U ::

CL = 4.00 Ell. = I = 02 = C02= I12S= NH4= N02=
N03= 2.80 1'04= SIO= 40.00 . SO'l= 5.50 C03= HCO= 38.00 CAR= lIAIl= 26.00
SE = PRE:: ,CD = CR = AG = P = N = ELE= 220.00



36 ID#=8-3758;.at TYP=l"'~LL COTJ=HA.WAI I LOC=KAILUA KO;~A LAT. LON: 193750. 15558~5.00 DAT= 1974.
PH = 7.50 SPG:: WED= lofAD= TJ~1'1= 21.00 FLO= EB : SPC=
ALl{= DIS= 1079.00 SUS= LI = NA - 247.00 ,I{ : 1tl3 :: r~G :: 27.00
CA = 31.00 SR,= BA = JIm .. FE = PET: F :: 0.20 ell =
ZN = HG = D = 1\14 " PD 1::1 j\S : sn :: 1j =
CL :: 459.00 :AR :: I : O~~ = CO2:: H2S:: NP.4:: N02::..
N03= 1.00 P04: SIO= '.3.00 SO'~= 79.00 (~03= ,HCO'" 56.00 CAR:: J!J-~R:

SE :: PRE:: CD = CR = AG :: P = H = 'ELE:

37 ID#::8-3802-01 TYP=1iy"ELL COTJ=HAWAI I LOC=KEAATJ 1(9-3) LAT. LON= 193802. 1550202.00 DAT=1973.
PIT = 7.40 SPG= l,i"ED= '.50.00 WAD= 0.00 'rEM= 24.tiO l~LO" Ell :: Sl'C= 78.00
ALK= 30.00 DIS= 80.00 STJS= LI = NA = 6.00 K .. 2.00 RB :: ]'fG = l.80
CA :: 5.60 SR :: BA :: 0.30 ]lJlq = 0.03 FE :: 0.02 ],<'ET= F :: 0.12 Cll = 0.02
ZN = 0.01 HG :: D = AL :: 0.02 PD = 0.01 AS = 0.00 SB = TJ ::

CL :: 3.40 BR = I :: 02 :: C02= H2S= NU1:: li02= 0.01
N03= 0.50 P04:: SIO= 37.70 SO'.= 6.20 C03= nco= 36.00 CAR= IIAR= 40.00
SE = 0.00 PRE= 0.00 CD = O.OQ cn. = 0.01 AG = 0.01 P = N :: ELE= 215.00

38 ID#=8-3802-02 TYP=l-;"ELL COTJ= KAWAI I LOC=llliAAU-2 LAT,LON= 193803. l550202.00 DAT=1974.
PH -' 7.40 SPG:: loi"ED= 45('.00 WAD:: 0.00 'rEM:: 24.50 FLO= EH .. SPC:: 70.00
ALK'" 37.00 DIS:: 80.00 sus:: LI = NA = 5.00 K = 2.00 III :< 110 = 2.80
CA = '•. 90 sn :: 11A = 0.10 I'lJi = 0.01 FE :: 0.08 FET:: F :: 0.10 ClI = 0.02
ZN :: 0.02 JIG : B = AL = 0.10 PH :: 0.01 AS :: 0.01 sn :: U =
CL :: 5.40 BR = I = 02 = C02= H2S= NH4= N02= 0.01
N03= 0.36 P04= SIO= 34·.60 S04'" 5.60 coa:: lIeo:: 86.00 CAR: HAR= 22.00
SE :: 0.00 PRE= 0.00 CD = 0.01 cn. : 0.01 AG = 0.01 l' = Ii : ELE: 215.00

39 rn#::8-3802-03 TYP=loi"ELL COU=J1AWAI I LOC=KEAAlJ ]'fILL-I LAT. LON= 193804. l550202.00 DAT=1974.
PH = 7.80 SPG:: loi""ED= 379.00 WAD= 13. ,~o ttl'!: 10.50 FLO= EH .. SPC= 83.00
ALK= 30.00 DIS= 85.00 sus:: LI = I'lA :: 6.50 K :: 2.00 III = I'IG = 3.10
CA = 6.90 SR = BA = rm :: a.eo FE :: 10.00 FET:: F .. 0.10 cTJ ::
ZM :: HG = B :: AL :: PB = AS = sa :: U =
CL :: 3.50 BR :: I = 02 :: C02= 0.90 H2S" NH4= N02=
N03: P04= 0.21 SIO= 36.00 S04= 6.20 C03= lICO: 36.00 CAR= HAn= 30.00
SE : PIlE= CD = cn. :: AG = P = 0.07 N = 0.49 ELE= 21'•• 00

40 II}#::8-3802-04 TYP=l-;"ELL COU::KAWAII LOC=I{EAAU MILL-2 LAT. LON= 193806. 1550202.00 DAT::1972.
PH :: 7.40 SPG= WED= 3'l1.00 WAD= 12.40 TEM= 22.00 no= Jm :: SPC:: 88.00
ALI{: 32.00 DIS= 82.00 SlJS= LI = NA = 5:20 K : 2.10 RB = I'fG = 3.30
CA : 5.50 sn = BA = ]lJlq :: }<'E = FET= l~ = 0.10 CU ::

ZM = KG = B = AL = pa = AS :: sa : TJ =
CL :: 4.00 DR :: I :: 02 : C02= H2S= NH4= N02=
N03= 1.50 P04= SIO= 36.00 S04= 5.50 C03:: nco:: 313.00 CAR= lIAR:: 27.00
SE= PRE:: cn :: cn. = AG :: P :: N :: ELE= 214.00

c
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41 ID#::8-3862-05 TYP=WELL COtJ=lIAWAI I LOC=KEAAU MILL-a LAT,LON= 193807. 1550262.06 DAT: 1972.
PH = 1.40 SPG= 't·tED: 315.00 WAD= 12.40 'nm:: 2~!. 09 FLO;: Ell :: :;pc= aa.oo
J\LK= 31.00 DIS:: 81.00 SUS= Ll = IiA = 5.2\1 K = 2.10 RB :: MG = a.36
CA= 5.50 SR.:: BA = Mlf = l"E = FET= l~ = 0.10 CU =
ZN = HC = B = AL :: PH = AS = SD - lJ =
CL = ,"".00 BR :: I = 02 = C02= H2S= NH4= NO:!"
N03= 1.50 po·i= SIO= 36.00 SO·~= 5.50 C03= 0.00 HCO:: 38.00 CAR= HAR= 27.00
SE = PRE: ClJ = ell. : AG = P - N -. 0.00 ELl~= 214.00

42 ID#=8--3900-01 TYP="t1"ELL COlJ=HAWAII LOC=KEAAlJ ORCH-t LAT,LON= 193937. 15500,Hl. 00 DAT=1974.
PH = 7.10 SPC-o: "t1"ED= 131.00 'WJ\D:: 0.50 TEI'I-= la.50 FLO:: EIT = sPC= 30c;.00
ALK= 29.00 DIS= 197.00 SUS= Ll = NA = 30.00 K :: 3.80 RB = l'tG = 7.70
CA = 7.80 SR = BA :: 11N - FE = 10.00 ~~ET:: ]r = 0.10 CTJ =
ZN = HG :: B = J\L = PD= AS = SB = TJ =
CL = 64.00 BR = I = 02= CO2:: 4.·40 H2S:: NH4= N02"
N03= 3.60 P04= 0.21· SIO= 39.00 S04= 14.00 C03= 0.00 HCO= 44.00 CAR:: lIAR:: 51.00
SE = PRE= CD = CR :: AG = P = 0.07 If " 1. 10 ELJ~': 92.00

43 ID#=8-3900-02 TYP="t1"ELL COU=HAW/U I LOC=KEAAU ORCII-2 LAT,LON= 193934. 1550045.06 DAT=1974.
PH = 6.80 SPG= WED= 147.00 "t1i\D= 8.10 TEJlI: 19.50 FLO= EIT = SI'C= 300.00
ALK:: 36.00 DIS:: 355.00 sus:: LI .. NA = 90.00 K = 5.60 RB = MG = Ia.60
CA = 8.90 SR :: BA = Mlf· :: FE .:: I~ET:: F - 0.10 CU =
ZIi = liG = B = l\L= PB == AS = SB = U =
CL = 156.00 BR :: I = 02 = CO2::; 112S= NH4:: N02=
1i03= 3.60 P04-= 810= .33.00 S04·= 25.00 C03= lICO:: 4-10.00 CAR:: HAn= 45.6(}
SE = PRE= CD= CR = AC· = P -- N = ELE:: 95.00

44 ID#=8-4003-01 TYP== l~"ELL COU=lIAWAI I LOC=PAl'lAEWA-l LAT,tmt= 194035. 1550355.06 DAT::1973.
PH = 7.50 SPC= loiED= 306.00 WAD= 13.10 TEN:: 20.00 FLO= Ell .. SPC= 93.00
J\LK= 37.00 DIS= '16.00 SUS= LI = NA = 5.10 K 1.80 JlB = :MG = 2.'10
CA = 6.80 SR. = BA = Mli = FE FET= ~' = 0.00 CU =
ZN = lIC= B = M_ = PB :: AS .. S8 :: U ::

CL = -11.00 BR :: I = 0') = C02= 2.30 H2S= NIl4·:: N02::.~

N03= P04:: SIO= 3-1l.00 S04= 0.00 C03= RCO= 45.00 CAR:: HAR= 20.00
SE = PBE= CD = Cit = AG :: P = N :: ELE= 206.00

45 ID#::8-4003-02 TYP=liv"ELL COU=HAliAI I LOC=PANAE"tiA-2 LAT,J_OIi= 194040. 1550352.00 DAT::1974.
PH = SPG:: "t1"ED= 302.00 W/\D= 13.10 TEM:: 20.00 FLO:: Ell :: SPC:: 00.00
ALI(= 44.00 DIS= 80.00 sus= LI :: NA = 5.00 K = 1.80 ID3 = MG = 2.30
CA = '1.20 SR :: BA :: 0.10 I'lN = 0.03 l~E = (:>.01 1"ET-: F - 0.22 CU = 0.02
ZN = 0.01 HC :: B = AJ_ = 0.10 PB = 0.02 AS = 0.01 SB :: U =
CL = 4.00 BR = I :: 02 - C02= II2S= 1'IH4:: N02= 0.01
1'103= 0.24 P04= SIO= 36.60 S04:: 5.00 COJ= RCO:: CAR:: HJ\R= 30.00
SE = 0.00 PRE= 0.00 CD :: 0.00 CR :: 0.01 AC ': 0.01 P :: N = ELE= 201.00



46 ID#=8-4059-01 TYP='foiELL COU=HAWAII LOC:'PAJ~AI'II LAT. LON= 194.·010. 1555903.00 DAT=1958.
PH :: 7.9,0 SPC"" WED= 853.60 'WI\])= 1.60 TEI'£= 19.70 FLO'; EJI = Sl'C=
ALE:= 88.00 DIS= sus:: L'I = NA :: K "" Jill = I'f.G - 250.00
CA :: 95.00 SR :: DA .. '1'1:11 = 0.10 FE = 0.10 FET:: F = 0.10 eu :: 0.10
ZN :: 0.03 HG .. D. = AL - 0.30 PD = 0.03 AS = 0.01 SB .. 1] =
CL :: 3600.00 DR :: I .. o:~ - C02= li2S= NI14:: N02"'
N03= 0.10 POI~= SIO= 43.20 S04= 547.00 C03:: Heo:: CAR:: IL\R= 1278.60
SE = 0.05 PIlE:: 0.01 CD = Cll. :: AG :: P = N .. ELE= 800.00

47 ID#=8-4203-02Z TYP="t,'ELL cou=nAWAII LOC=WAIAlmA TII-2 LAT. LON= 194223. 15503'->2.00 UAT=1964.
PH : 7.00 SPG= WED= 55.00 WAD:: 9.10 TEM:; 21.10 FLO:: Ell = spe= . 0.00
ALK: 41.00 DIS= 94.00 SUS:: LI :: NA = 10.00 K :: 1.0a RB - I'fG = 4.40
CA = 0.00 SR = DA = l'lJi = l~E = FET' }? - cn ::

ZN = HG .. n = AL :: PH = l\S :: SB :: U =
CL = 11.00 BR :: I :: 02 = C02= H2S= NIH:: N02=
N03= 0.20 P04= SIO= 33.08 804= 2.50 C03= 0.00 HCO= 50.00 CAR= HAn= 38.00
SE .: PHE= CD :: cn. = AG = P = N = ELF.= 41.00

48 ID#=0-4203-03 TYP=lII'ELL COTJ=HAWAII LOC=WAIAl<EA TIl-a LAT. LON= 194230. 1550340.00 DAT=1972.
PH = 7.10 SPG= 'toI"ED:: 56.00 WAD= 5.80 TEl'l= 23.GO FLO= En :: SPC" 95.00
ALl{= 31).00 DIS:: 86.00 SUS:: LI = NA = 7.40 I{ :: 1.80 Hll = MG = 3.60
CA = 6.00 SR = DA = l'lJi = FE :: FET= }<' :: t,. 10 eu =
ZN = HG = D = AL = PB = AS = sn - u =
CL : 7.50 DR = I = 02 = C02= H28= 1'lJI4:: N02"'
N03= 0.80 P04= SIO= 36.00 S04= 2.00 C03= HCO= 44.00 CAR= liAR.:: 30.00
SE = PIlE= CD = CR = AG = P - Ii = ELE= 41.06

49 ID#=0-4203-04 TYP=t,"ELL COU=HAWAII LOC=WAI1UmA-4 LAT. LON:: 194222. ~550351.00 DAT:: 1914.
PH = 7.20 SPG= 'toI"ED= 201.00 Will:: 7.10 TEM:: 31.00 FLO= EH - sPC= 94.00
ALI(= 38.00 DIS= 107.00 SUS= LI = IiA = 6.90 J{ = 1.80 Jill - N(,i = 2.90
CA = 8.40 8R = BA :: l'lJi = 0.05 FE :: 0.20 FET= F :: O. 10 CTJ = 0.10
Z,N = 0.01 lIG :: D = AL :: 6.05 PH = 0.01 AS :: 0.01 SB :: U =
CL = 1).50 BR = I = 02 :: C02= J.ms= NH4:: N02=
N03= 0.22 P04= SIO= 55.00 804= 2.60 C03= HCO: 47.00 CAR:: HAR= 33.00
SE = 0.01 PRE= 0.00 CD = CR = AG:: P = N = ELE= 47.00

50 ID#=0-4203-06 TYP=tiELL COtJ=HAWAII LOC=I~tNOELEIDn\-2 LAT.I_ON= 194223. 1550~H9.00 DAT.:1914.
Pli = 1).20 SPG= 'toI"ED= 200.00 WAD = 6.50 TEl'f= 21.00 FLO:: EJI = spc= 130.00
ALK:: 32.00 DIS= 109.00 SUS= LT = NA = 1.2.00 K = ' 2.10 Rll .. M:G = 3.50
CA :: 11.00 SR = BA = Mli - 0.00 FE : 20.00 FET= F = 0.00 eu = 0.10
ZN = 0.01 lIG = B = ,\1. - 0.05 PH :: 0.0 l AS :: 0.01 SB = 1] =
CL = 18.00 BIt = I :: 02 = CO2: 39.00 H2S= Nfl"= N02=
N03= 0.80 P04:: 0.18 SIO= 37.00 SOI~:: 5.0~ C03= HCO= 39.00 Cl\R= HAR: 42.00
SE = 0.01 PUE= 0.00 CD = CIt = AG = P :: 0.06 Ii = 0.01 ELE= 50.00

•
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51 ID#=8-4203-07 riP=~v'ELL COU= lliWAI I LOC=I~U~OELEnuA-3 LAT,LON= 194224. 15503"50.(}6 DAT=1972.
PH = 7.20 SPG:: \~'ED:: 200.00 W/\]):: 'rEl'f= 26.00 FLO= En = Sl'C"·: 94.00
ALI(:: 31).00 DIS= 107.00 SllS= LI = l'lA = 6.GO K = 1.80 IU3 .. NG = 2.90
CA = 3.40 SR : BA = J1N .. FE - FT~'['" F = l). 10 eu .,
Zj~ = HG- : B = AL :: P13 - .l\S = :m .. II -
CL :: 6.50 Blt :: I :: 0') - CO2:: li2S:: NH4= N02"..
N03: P04= SIO= 55.00 S04= 2.60 C03: Reo= 47.00 CAR= HAR= 33.00
SE ::: PRE:: CD· = eR : AG : P = N = ELE= 50.00

52 II}#: 8-4304-01 TYP:~'ELL COU=HAWAII LOC=WAIAKEA LAT,LON= 194337. 1550418.00 DAT: 1972.
PH = 7.20 ·SPG= WED: 2().00 Vi/\)): TEl'I= 20.5(:) FLO= EH = SPC=23000.00
ALK= 80.00 DIS=10900.00 . SllS: LI = NA = 3400.00 K = 110.00 RB = :I'fG : 390.00
CA = 132.00 SR = Bi\. : :MN : FE = 0.20 FET= To' = 0.60 CU = 0.10
ZN = 0.10 HG = D = AL : 1449.80 P13= 0.10 J\8 = 0.01 SB .. U =
CL =16000.00 BR = I = 02= CO2:: E.2S:: NR4:: 1'102=
N03= 0.60 P04= SIO= 44.00 SO-.= 832.00 C03= HeO: 97.00 CAR= BAR= 1940.00
SE : 0.01 PIlE:: 0.01 CD = CR : AG= P : N - ELE= 12.00

53 ID#=8-4304-02 TYP=w'ELL COll=HAWAI I LOC:li'AIAKEA LAT,LON= 194337. 15'50418.00 DAT=1972.
PH : 7.20 SPG= lv"ED:: 27.00 WI\))= 'f1!:l'l: 19.50 FLO= EH = SPC=3:i900.00
ALIC= 86.00 DIS::22700.00 SllS: LI = NA= 7200.00 K : 240.00 RB = J1G = aOO.00
CA :: 340.00 SR :: 8A - l'lJi = FE '= FET= F = 1. 10 CU =
ZN = HG = 8 :: M~ = PH :: AS = sn :: U ::

CL =12500.00 BR :: I :: 02= C02= H28= NlH:: N02=
N03= P04= SIO= 3a.00 80-:'= 1636.00 C03= HeO= 105.00 CAR:: lIAR:: 3910.00
SE = PRE= CD= CR = AG = P = N = ELE:: 10.60

54 ID#=8-4304-63 TYP=lffiLL COU=HAWAII LOC=WAIAKEA LAT,LON= 194337. 1550413.00 ))i\T::1972.
PH = 7.10 SPG= WED:: 26.00 WAD= TEN= 20. O(~ FLO= EH :: SPC::19000.00
ALIC= 72.00 DIS=11400~~0 SUS:: LI :: NA = 3540.00 K = 110.00 RB :: J>~G : 460.00
CA = 132.06 SR = BA :: liN :: FE = FET:: F = 0.60 CU =
ZN ::: HG = 8 :: AL :: PIL = J\S = S13 - U =
CL = 6250.06 BR = I = 02 C02= H2S= NIH:: N02=
N03:: 2.10 P04::: SIO= 46.00 S04= 868.00 C03:: Reo: 80.60 CAR:: HAlt:: 2180.00
SE :: PRE:: CD = Cll. :: AG = P : N = ELE= 10.00

55 ID#=a-4306-01 TYP=WELL C01J=HAWAI I LOC= P I IIiONUA LAT,LON= 194318. l5G0618.00 DAT=1973.
PH = 0.00 SPG= WED= 42u.OO '1iiJ\))= 42.00 TEl'!= 17.80 1~L():: 1m .. 81'C= 93.00
ALI(:: 38.00 DIS:: 88.00 SUS= LI = NA - '! .80 K .. 2.20 1m = l'IG :: 3.30
CA : 5.00 SR = DA = l'lJi - FE = FET:: F = 0.20 eu =
ZN = He = n = J\L .. PH = AS = SB :: U ::
CL = 2.00 BR = I :: 02 :: C02= 1I2S= NH4= N02=
N03= u.30 P04= SIO= 37.00 804:: 5.90 C03:: RCO= 46.00 CAR= BAR:: 26.00
SE = PRE= CD :: CR = ,AG = P. :: N - ELE= 278.00-



56 11)#=8-4360-01 TYP=lot"ELL COTJ:HAWAI I LOC= K!\J~J\OA 12-11 LAT. LON: 194327. 1566623.00 DAT~ 1968.
PH :: 7.40 SPG= totT.D= 702.00 1fAD'" 3.20 TE.!'1= 20.80 FLO:: Ell " SPI;:: 2760.00
ALK= 93.00 DIS~ 1560.00 S11S:: 1..1 .. NA K - , , nn = I'fC' -= 'H, .00
CA = 23.00 SIt = DA - 1'l1'1 - l~E :: O. (j2 FET= l~ = CU =
ZN = HG = H ., J\L :: PD = AS - Em - U =
CL :: 7<~0.00 DR = I = 02 = CO2:: 1J2S-= J'UI4= N02;:
R03= P04" SIO:: 39.00 S04,:: C03:: HCO= CAR:: Hl\H:: 24·3.0()
SE = PlIE= CD :: CR= 1-\.G = P :: N :: ELE= 600.0(}

57 m'-=8-4706-01 TYP::'tfELL COTJ::HAWAII J.OC= PAPA IKOlJ J~AT.LON= 194715. 1550613.00 DAT=1974.
PH = 7.30 SPG" lIi"ED:: 42:).00 WAD:: 21.00 TKN::; FLO= Ell :: SPC= 11l}.OO
ALK= 62.00 DIS= 76.00 SU8:> , LI .. NA - 6.00 K ::; 1.30 lill = I'm;; 3.60
CA : 7.20 SR " lJA ::; (}.10 I'lJi = 0.01 FE ::; A..Ol FET::; 1" :: 0.26 CTJ - 0.01
ZN = 0.12 HG = 13 = AI. = 0.10 PB = 0.01 M;; " 0.01 SB : 11 =
CI. = 14.99 BR :: I = 02 - C02= H2S= NH4= N02:: 0.01
N03= 0.22 P04= SIO= 29.80 S04= 5.00 C03= RcO= 66.00 CAR= nAR= 42.00
SE :: 0.00 PRE= 0.00 CD = 0.00 CR = O.(}! AG = 0.01 P :: N = EI.E= 369.00

58 ID;r:: 8-4858-01 TYP=lot"ELt COTJ::llA'tfIH I tOC=KONA VlI.-l LAT. tON: 194020. 1555824.00 DAT=1974.
PH = 7.70 SPG= 't~"ED:: 528.00 WAD= 0.30 TEl'f= 20.00 FLO= Ell = SPC= 1920.00
ALK= 348.00 DIS= 1110.00 SUS= I.I - HA = 260.00 K = 13.00 RB = !'fG = 73.00
CA " 28.00 SR = DA = 0.10 I'IJq = 0.03 F]<~ ':: 0.06 FET= F = 2.10 C11 - 0.02
ZN = 0.03 HG = 13 = AI. = 0.06 PD ::: 0.61 AS ::: 0.03 SB = U =
CI. = 370.00 DR = I ::: 02 = C02= H2S= NII4= N02:::
N03= 7.30 P04-= SIO= 7n.00 S04= 68.60 C03= HCO= 432.00 CAR= HAn= 354.00
SE = 6.01 PHE~ 0.00. CD = 0.00 eR = 0.01 AG ::: 0.01 P : N = EI.E= . 50LOO

59 m.-=a-4858-02 TY}'::: \ffiI.I. COTJ=HAWAI I I.OC=KONA VII.-2 LAT.I.ON= 19<~810. 1555824.06 DAT=1973.
PH = ·!.10 SPG:: lot"ED= 52:J.OO WAD: 1.00 TEM= 22.20 FtO= Ell = spc= 1900.00
AI.K= 270.00 DIS= 1160.00 SUS= LI = NA = 313. ()(~ K :: 16.00 lill = Jm = 77.00
CA = 29.00 SR :: D1\ = 0.30 MN ::: 0.03 )<'E : (~. 23 FET= l~ = 2.<~0 Cll = 0.02
ZH = 0.04 HG - D :: AJ~ = 0.02 PB .. 0.01 AS = 0.00 SB = 11 =
CL = 380.00 BR = I :: 02 = C02= I12S= NJI4<= N02= 0.01
N03= 1. 10 P04,= SIO= 84<.40 S04= 80.60 C03= nco= 73.00 CAR:: IJJUt= 350.00
SE = 0.00 PRE= 0.00 cn = 0.00 CR = v.01 AG = 0.61 P = N = ELE= 503.00

60 m.-= 8-4858-03 TYP='t~EI.L COTJ=HAWAI I LOC=R:ONA VII.-3 tAT. LON= 194<820. 1555825.00 DAT=1974.
PH :: SPG= lot"En= 53'1<.00 WJll= 2.80 TIM= 26.00 FI.O= Ell :: SPC= 2550.00
AtK= 160.00 DIS:: 1130.00 SUS= tl .. NA = 362.00 JC = 11.10 llB = MG = 92.70
CA = 25.00 SR - Ill\. = 0.10 I'lJi = 0.01 FE = o. 1:~ FET:: F - 1.06 CU -- 0.02
ZN = 0.22 IIG :: B = J\J~ = 0.10 PB = (LOS AS = 0.01 8B : 11 :::

Ct :: 580.00 DR = I = 02 - C02= 112S= Nll4<:: N02::: 0.01
N03= 2.00 P04-: SIO= ·~7. 90 S04= 77.00 e03'" HCO= CAR= lL\R= 344.00
SE = 0.00 PRE= 0.00 CD : 0.00 CR = 0.01 AC = 0.01 P ::: N :: EI.E::: 500.00

t, t.
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61 ID#=8-4953-01 TYP=w'ELL C011=nA1;~iH I LOC=KIHOLO LAT. LON= 1949·m. 1555344-.00 DAT=1912.
PH = ·7.90 SPG:: lmD= 9'/1.00 WAD:: 2.60 Ttn'l:: 21.00 FLO:: EN .. .;;PC= 1250.00
ALl{:: 7;';.00 DIS: 169.60 SUS:: LI :: NA :: 218.00 K - 12.60 Hn = I'1G - 26.00
CA = 16.00 SR = BA :: JIJ]q = FE = FET:: F :: 0.90 CU =
ZN :: HG = D = AL : PD = A.~ : SD : U :

CL = 330.00 DR : I :: 02 :: CO2:: H~~S= rm4: N02=
N03: 0.90 P04= SIO= 36.00 S04= 71.00 C03= HGO: 91.00 CAR:: HI\R:: 147.00
SE = PRE:: CD = Cll. = AG :: P :: 0.08 N : ELE:: 932.00

62 IDil'= 8-5005-01 TYP=\~ELL COU=HAWAII LOC=PEPEEKEO SUG LAT,LON= 195034. l550S·Hi.00 DAT;::1972.
PH = 7.20 SPG= liED= 333.00 WATJ:: 11.'t0 TEI1= 2L(Ht FLO= Ell - SI'C= 162.00
i\LK= 61.00 DIS= 141. 00 SUS= LI - NA = 7.lJO K : 0.60 M :: l'IG = 10.00
CA = 12.00 SR = DA· : 0.10 l'm = 0.05 )~E = 0.23 FET;:: F - 0.16 eu = Q.02
ZN= 0.61 HG = B = AL - 6.62 PD·= 0.01 AS - 0.00 S13 : U ::

CL = 12.60 DR: I = 02 ., C02= H2S:: N114:: N02:: 0.01
N03= 0.50 P04= SIO= 45.00 SO·t= 1'1.00 C03= liCO: 7·t.OO Cill: HAn: 72.00
SE = 0.01 PRE= 0.00 CD = 0.00 CR: 0.05 AG = 0.01 P = N : ELE= 304.00

63 ID#::8-5548-61 TYP=\'I"ELL COU=HAWAII LOC=PARKER-l LAT. LON= 195546. 15548a2.00 DAT=1977.
PH : 7.50 SPG= \'II£D= 8<~l). 00 WAD: 6.10 TEM= 28.00 I~LO: EH :: spc= 2000.00
AU{= 110.00 DIS= Ilmt.OO SUS= LI = Ni\. = 320.00 K = 22.00 RD - l'fG:: 47.00
CA = 29.00 SR = BA = I'm = 10.60 l~E :: 20.00 FET:: F = 0.50 CTJ =
ZN = HG :: B = AL :: Pl~ i: AS :: SB :: U =
CL = 520.00 BR = I = 02 = C02= 7.10 H2S= NH4= N02=
N03:: 3.10 P04= SIO= 56.00 S04= 9C).00 C03=. HCO= 140.00 Clll= HAlt:: 210.00
SE :: PRE= CD:: CR : AG .. P ::. Ii = EL£= 814-.00

64 !])#::8-5745~61 TYP=\'I'ELL COU=HAWAII LOC= PiHlrom-5 LAT,LON: 195725. 1554553.00 DAT=1974.
PH ;:: 6.70 SPG: WED= 1236.00 Will= 16.00 TEl'I= 26.00 I~LO= Err .. spc= 280.00
ALK:: .813.00 DIS= 210.00 sus= LI = NA :: 27.00 K = 3.10 nJ3 = I'IG = 8.60
CA :: 5.40 SR :: BA = O.tO I'lJ'{ - 0.01 FE = 0.27 FET= 1" = 0.36 CU = 0.03
ZN = 0.12 fiG : B = J\l- 0.10 J'B = 0.01 AS = 0.61 SB = U =~ -
CL = 26.00 DR = I = 02 = C02= 5.26 :E'2S:: NB4= Ii02= 0.01
N03= 0.94 P04= SIO= ·~f;. 80 S04= 14.00 C03= HCO: 102.00 CLll= Hill= 76.00
SE :: 0.00 PRE.: 0.00 CD :: 0.06 CR = 0.01 AG = a.Ol P = N = 3.80 ELE= 1213.00

65 rD#= 8-5745-02 TYP='H£LL cou=HAliAI I LOC= PI\mmR-4 LAT,LON= 195.?22. L5545;i 1•00 DAT=1977.
PH = 7.40 SPC--: \'I'ED:: 1231.00 WAD:: h;.eo TEI'!= 26.50 FI.O= Ell .. spc= 230.0(}
ALl{= 82.00 DIS= 207.00 SUS:: LI = Ni\. = 3't.OO K - 4.80 RD. .. I'rG :: 9.90
CA = 9.00 SR = BA = MN = 0.00 FE = 20.00 FET= l~ = 0.30 clI' =
ZN :: HG = B :: 1\L .. PB = A..~ - sa = 1) =
CL :: 27.60 BR :: I - 02 = C02= 6.40 112S= NH4= 1'102=
N03= P04:: SIO= 57.00 S04= 16.00 C03= lie0= 100.00 CAil.= HAR= 6~.C()

SE :: PBE= CD = CR : AG :: I' :: N :: £1.£= 120a.00



66 II)P:8-5814-0 t . TYP=\ot"ELL COU=HAWAII LOC=LAUPAHOEHOE LAT,LON= 195857. 1551423.06 nAT=1974.
PH = 7.00 SPG= liIED= 700.00 'fA))= 5.90 TEI1::: 19.00 FLO::: EH - SPC= 470.00
ALK= 45.00 DIS= 262.00 SUS:: LI .. NA :: 4(i.OO K - 4.10 IU3 = l'rG ;;: 13.00
CA :: 15.00 SR :: DA .. J1N = 0.00 FE :: 60.00 FE'f= F = 6. to CU = 0.02
2N :: 0.13 JIG : D .. AL : 0.02 PB :: 0.02 AS = SB - l] -
CL= 100.00 BR ., I ,- 02 :: C02= 8.80 H2S= NR4= N02= 0.01
N03= 0.15 P04: 0.21 SIO= 40.00 S04= 14.00 C03= HCO= 55.00 CAR= HAR'" . 91.60
SE : 0.00 PRE" CD = Cit = AG :: P : 0.07 N .. 0.44 ELE= 659.00

67 II)P=8-5946-01 TYP=t;ELL COU=J1AWAII LOC=LALMHLO LAT. LON:: 195930. 1554630.00 DAT=1977.
PH = GPG= 'fED::: 1277.00 WAD= 2<~. 90 TEN:: 26.50 FLO= Err - SPC= 449.00
ALK:: 73.00 DIS= 291.00 sus: LI = NA = 61.00 K - 5.90 lID = l'fC = 15.00
CA = 11.00 SR : BA - I'IN = 21l.00 FE = ·~O. 00 FET: F :: 0.30 CU =
ZN = HG = a = M~ - PB = AS : GH = TJ -
CL = 73.00 BR = I = 0') :: CO2:: H2S= NIH:: N02::...
N03= P04:: SIC:: 55.00 8040= 21.00 C03= HCO= 89.00 CAR: )l;\R= 119.00
SE = PRE= CD = CR : AC - P = N .. ELE: 1172.00

68 ID#=8-5948-01 TYP=lmLL COU= HAliil\1 I LOC=HAPUNA BCB: P LAT,LON= 1959'~7 • 1554838.00 DAT=1970.
PH "' 7.30 SPG= WED= 278.00 WAD:: TEl'I:: 25.00 I?J.O:: Ell - SPC: 1600.0fJ
ALK= ·73.00 DIS:: 922.00 SUS= LI - NA = 250.00 K = 15.00 Jill = I'fG :: 3·r.OO
CA = 26.00 sn. = DA :: l'JN = FE :: FET:: F = v.30 ell -
ZN = HG 0' B = JU. = PB :: J\S = fiB :: 1] ::

CL = 440.00 BR = I = 0') = co:!" H2S:o: NH4:: 1'102'=..
N03:: 5.30 P04= SIO:: 49.00 S04= 68.00 C03:: nco= 9G.00 CAR:: JIl\H.= 2;;2.00
SE = PBE= CD = CH. = I\G = P :: Ii = ELE= 244.00

69 ID#=8-6C48-01 TYP=l~"ELL C01J=HAWAII LOC:: KA'~·l\ lHAE-2 LAT. LON: 200029. 1554fH8.00 DAT= 1961.
PH : 't.70 SPG:: WED:: 430.00 lVl\])= 3.30 TEN= 26.10 FLO= EH :: fiPC"
ALK:: 70.00 DIS:: sus:: LI - NA : K = lID = l'H~ = 27.80
CA = 53.60 SR = BA = l'lJq = 0.10 FE = FET:: F :: CU :

ZN = HG = a :: JU. - PB = l\S = sa = u =
CL :: 50·~. 00 BR = 1 :: 0') .. C02= H2S-:: NH4:: N02=.~
N03= 1'04= SIO= 30.00 804= 90.80 C03:: Reo= CAR:: II/\ll.= 250.00
SE = PIlE= CD = CIl :: AG = I' :: N - ELE.: 392.00

70 IDp=8-6048-02 '!'YP=TmLL COU=HAWAII LOC:: 1'1 Kl~A BcR H'f LAT. LON:: 200010. 1554855.00 DAT=1972.
PH = 7.60 SPG= lotlW= 376.00 WAD= 4.50 TI~I'!:: 26.00 I?LO:: EH :: SPC:: 1500.00
ALK= 77.eo DIS:: 838.00 sus: LI = NA = 2Hi.00 K = 15.00 RB = NG = 34.00
CA = 21.00 SR = BA = !'IN = FE = FET= F = 0.30 CU =
ZN = HG = B = AL - I'B = AS = sn = U ::

CL :: 390.00 BR = I = 0') = C02= H2S= NH'~= N02::.~

N03= 3.20 P04:: SIO= 51.00 S04= 62.00 C03: HCO:: 94.00 CAR:: Him= 193.00
SE :: PRE= CD :: Cit = AG = I' = N :: ELE= 340.00

C', c
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71 m#=8-6049-01 TYP=l'I"ELL COU=HAWAII LOC: M I{EA BClI IIT LAT,LON= 260015. l554920.00 Di\T: 1972.
PH = 8. 10 SPG.:: WED:: 218.00 WAD:: 2.00 TI~M: 25.00 FLO:: mI : SPC:: 1520. Of}
ALl{= 78.00 DIS= 838.00 SUS= LI = NA .:: 216.00 K :: 15.00 RB :: 1'1G :: 34.00
CA = 21.00 SR = BA = I'lli = FE = FET:: F : 0.30 CU =
ZN : HG = D : AL - PD - AS : sa : U :

CL : 390.00 BR: I .. 02 = CO2: 112S:: NH4= 1'102=
1'103= 1.90 P04= SIO= 51.00 S04= 62.00 C03:: nco:: 95.00 CAll" Ui\H:: 193.00
SE = PEE'" CD r- CR = AG : P : N = ELE= 188. Of}

72 mit= 8-60'.9-02 TYP=lillLL COU=JIAWAII LOC=M REA RESRT3 LAT. LON= 200034. l554940.00 DAT:1972.
PH :: 7.80 SPG.:: l'I1W= 7().O~ WAD= TEl'!:: 26.06 FLO:: Ell = SPC: 5840.00
ALI(: 87.00 DIS= 3300.00 SUS= LI = 1'1A = 974.00 K = 50.00 fill = 11G = 119.60
CA :: 58.00 SR = DA = JIm = 0.05 I~E :: 0.64 FET= F :: 0.30 f;U· :: 0.10
ZN = 0.10 HG = B = AI- 0.05 PB = O.(H AS :: 0.01 SB = U =~ -
CL = 1740.00 DR.:: I - 02 = co:a:: H2S:: NJJ4: N02: 0.02
1'103:: 3.80 P04= SIO:: 50.00 S04:: 249.00 C03:: IICO:: 106.00 CAI'l:.: HAlt= 635.06
SE = 0.01 PRE= 0.00 CD = cn. = AG = P = 1'1 = ELE= 40.00

73 ID#::8-6049-03 TYP=l'I"ELL COU=HAliAI I LOC:M lCEA RESRT4 LAT. LON= 200039. 155494·0.00 DAT::1974.
PH :: 7.30 SPG:: l'I"ED= WAD= TEl'!:: 25.00 FLO:: Ell :: SPC:: 9500.00
ALK= 85.00 DIS= 7990.00 SUS= LI = NA= 2400.00 ]( :: 110.00 RB = I'IG = 270.00
CA = 120.00 SR :: BA :: 1'lJ~ :: 110.01) FE = 60.00 FET= F = 0.30 CU =
ZN = IIG = B = ill. = PB = AS = SH :: U ::

CL = 3600.00 DR :: I :: 02 :: co:~:: 8.30 H2S:: NH4:: N02=
N03:: 3.20 P04= 6.37 SIO:: 53.00 SO·~= 580.00 C03:: IICO:: 104.00 CiUl.:: lIAn:: 1400.00
SE :: PRE: CD :: CR :: AG .: P :: 0.12 l~ .. 1.10 ELE:

74 In#:: 8-6117-01 TYP:TlJl1NEL COU=HAWAII LOC::OOKALA Slli\FT LAT. LON= 200108. 1551716.CO DAT::1972.
PH = 7.60 SPG:: l'I"ED:: 600.00 WAD:: 6.00 TEM.:: 17.80 FLO:': Ell :: SPC:: 599.00
ALK:: 51.00 DIS:: 338.00 sus:: LI :: NA :: 78.00 K :: 4.90 Jill :: M,G :: 14.00
CA :: 11.00 SR = Hi\. :: 0.10 MN = 6.03 FE :: 0.03 }<'ET.:: F = e) .. 20 cu = 0.02
ZIi :: v.02 JIG = B :: ,ll. :: 0.02 PB :: 0.01 AS :: 0.01 BD = U ::

CL :: 135.00 BR :: I :: 02 :: C02= 112S= liB4:: li02:: 0.01
N03:: Leo P04:: SIO:: 4:1.00 804:: 21.60 C03:: HCO:: 62.00 CAR:: HAR:: 85.00
SE :: 0.01 PBE: ~.OO CD :: 0.00 CR = O.(}l AG :: 6.01 P = N :: ELE:: 300.00

75 IDi:<'::8-6147-01 TYP=l't"ELL COU=lli\WAI I LOC::ICAWAIlli\E-3 LAT.VJN:: 200132. 1554711.00 DAT=1974.
PH :: 7.10 SPG= l~"En= 10'~6.00 WAD:: 4.60 TEI'I= :n.oo FLO:: EH :: SPC:: 1070.00
ALK: 81.00 DIS: 728.00 sus:: LI :: NA = 132.00 K :: 14.00 JlB :: NO :: 32.00
CA :: 32.00 SR = J1A :: MJi - 0.05 FE = 1.4l FET= F = 0.20 CU :: 0.10
ZN = 0.10 HG = B = AL :: 0.20 PB :: (). 01 AS = 0.01 SD :: 1]' ::

CL = 253.00 DR : I :: 02 = CO2:: H2S= NH4= N02: 0.00
1'103= 3.60 P04= SIO:: 84.00 S04= 52.00 C03: lIe0:: 105.00 CAR= 1·~.OO H:\R= 331.00
SE = 0.01 . PIlE= 0.00 CD = Cll. :: AG = P :: Ii = ELE= 982.06
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76 ID"'=8-6148-0 1 TYP=Vi"ELL COU= HAWA11 LOC=KA~'iA lHAE-l LAT. LON= 200122. 1554809.00 JJAT=1973.
PH = 7.00 SPG= loI"ED= 620.00 'W1UJ= 3.30 TEM= 27.00 ~'LO= Err = SPC= 1350.00
ALK= 66.00 DIS= 741.00 sus:: LI = NA = 180.00 K = 1ZLOO H.B - I-.:r: = 32.60
CA = 2'~.OO SR = DA = 0.30 I'1J~ - 0.05 FE ::: :>.60 FET:: )t" = 0.30 (;1] = 0.03
ZN = 2.20 He :: ]) - AJ~ :: 0.10 PH - 6.16 1\8 :: 0.05 SD - 11 =
CL = 360.00 DR = 1 = 02 .. CO2:: H2S= NU4:: N02= 0.01
N03= 3.80 1'04,::: SIO= 66.00 SO-~= 42.()0 C03= nco:: 82.00 CAR'" H!\R= lC}~.OO

SE :: 0.00 PIfE= ';1.00 CD :: 0.00 cn. :: O.tH AG = 0.01 P = N .. ELE= 57().00

77 ID#:: 8-6148-02 TYP=WELL COT]=HAWAII LOC::KA~'iAIlIAE-4 LAT.J40N= 200121. 155480a.00 D!\T= 1970.
PH :: 7.40 SPG= loI"'ED:: 626.00 WAD = 7.60 TEN:: 26.40 l~LO= ElI = SPC= 1400.00
ALK= 69.30 DIS= SUS= LI = NA :: 168. O(~ K :: 0.70 RB = MG = 29.88
CA :: 172.00 SR :: BA :: JIm :: 0.01 FE :: 0.03 FET= l~ = 0.01 CU = 0.02
ZN :: 0.01 HC = D = A14 = 0.02 PD :: 0.01 AS :: 0.00 sn = 11 =
CL = 460.00 DR = 1 - 02 = CO2:: H2S= NJI4:: N02= 0.01
N03= 0.18 P04= SIO= 52.00 SO-~:: 0.09 C03= nco= CAR:: HAR:: 172.00
SE = 0.01 PIfE:: 0.00 CD :: cn. = AG - P = N = ELI:::: 582.00

18 ID#::: 8-6321-01 TYP=~mLL COU=IIAWAII LOC=Pl\AUILO ~lILL LAT. LON= 200314. Hi52143.00 DAT::1972.
PH :: 7.60 SPC= loIl~J)= 217.00 l'ilUJ= 1.10 TEN= 11l.(~1) FLO:: Ell .. SPC= 806.00
r'~K= 43.00 DIS= 429.00 SUS= U :: liA = 102.00 K = 5.60 H.B = MG :: 19.00
CA = 16.00 SR = 131\ - I'm - FE = I~ET:: F = 0.10 eTJ =
ZN = HC - B = l\L = PD = AS .. 813 .. TJ -
CL :: 195.00 13R = 1 = 02 = CO2:: H2S:: NH4= 1'102=
N03= P04:: SIO= 31.00 SO<~:: 29.00 C03= nco:: 53.00 C1U\,= lIl\R= 118.00
SE :: PRE:: CD :: cn. = AG - l' = N = ELE= 215.00

79 ID#=O-6321-02 TYP=TUNNEL COTJ=HAWAI I LOC=PAAUILO SIIFT tAT. LON: 200308. 1552157.00 DAT=1972.
PH = 7.60 SPC= w"ED= 626.00 WAD:: 3.3t} TEM= :W. oc~ FLO:: 1m = SPC:: aury.oo
ALK= 43.00 DIS:: 4.·30.00 SUS= LI : NA = 80.00 K = (S.50 illl = ~lG = 14.00
CA :: 29.00 SR = HA = 0.10 1'J]~ : 0.03 FE = 0.05 FET:: 1~ .. 0.26 CTJ = 0./}2
ZN = 0.02 HG = D = AL = 0.11 P13 = 0.01 M~ = 0.01 SD = U ::

CL = 320.00 13R = I :: 02 .. CO2: H2S= 1'1114= N02'" 0.01
N03= 0.52 PO-I!= 810= 29.66 SO-I!= 20.00 C03= I~CO= 53.00 CAR:: Hl\R= 1 tn. 00
SE :: f).01 PRE= 0.01 CD = cn. = AG - 0.01 P :: Ii :: ELE= 2'/3.00

80 ID#=8-7446-01 TYP=TUNNEL COl1=HAWAI I tOC::KOHJ\LA SlIJ\FT LAT. LON= 201428. 1554649.00 DAT=Ic}74.
PH : 6.90 SPG= l1"ED= 135.00 WAD= 1.00 'mM= :!2.50 FLO= EIT = SPC= 2280.06
ALK= 80.00 DIS:: 1740.00 SUS:: LI = NA :: 460.00 K = 19.00 H.B = I'fG = 73.00
CA = 65.00 8R = DA = I'm :: 10.00 FE = lOlL O(~ FET= F = 0.10 CU =
ZN : He = D = AL : P13 = 1\8 ::. SD :: 11 =
CL = 920.00 13R '= I - 0') : C02= 20.00 H2S= NH4:: NO:~='4
N03= 3.70 P04:: 0.18 810= <l!3.00 S04:: 110.00 C03= nco:: 98.00 CAll= HAll': 46('.00
SE :: PIfE:: CD :: cn. = AG = P = 0.06 Ii = 1.00 ELE= 123.00

c



81 ID#=8-7'~48-04 T'lP='iELL COTJ=JIAWAI I toc= UN ION .MILL-l LAT,LON= 201427. 1554822.0e DAT==1973.
PH = 7.30 SPC= 1iilW= 412,00 WAD:: 7.10 TEl'!: 2l.50 FLO: EH .. SPC:: 259.00
ALI{..: DIS::· SUS:: LI :: NA - 2 11 •. 00 ]( - 2.70 lID : HG - 7.00
CA· = 9.40 SR:: DA :: l'IJ~ - FE ::: FET: I~ : 0.20 CU ==
2N = HC = D = J\L - PH '" AS .. SD .. U :

CL = 42.00 BR = 1 = 02 :: CO2:: :t.f2S: NH4: N02::
N03: 0.20 P04= SIO= 38.00 S04= 8.90 C03:: RCO:: 62.00 CAR:: JI..I\R=
SE = PIfE::. CD = CR = AG : P :: N : ELE= 311.00

82 ID#=8-7448-05 T'iP=WELL COTJ=HAWAII LOC=UNION J'IILL-2 LAT,LON= 201430. 1554841.00 DAT: 1971.
PH = 'SPC= 'tillD= 522.00 WAD:: 1.10 TEJI!= 22.00 FLO::: En .. SPC: 510.00
ALK= 96.30 DIS= sus:: LI = NA :: 43.00 K :: 4.90 lID :: I'IG = 1.30
CA :: 16.06 SR :: 13A :: 0.50 1'[l'l :: 6.03 l"]~ :: 0.09 n~T: F :: cn : 0.02
2M :: 0.01 HG = B = Jll~ :: I). 1'~ PB .. 0.01 AS :: 0.00 SB : 1] =
CL = 129.00 BR = 1 :: 02 : CO2: H2S= Im4: N02= 0.01
N03= 0.58 P04= SIO= 31.20 S04:: 13.00 C03: flCO= 118.00 CAR:: llAR= 80.00
SE = o.(}! PIfE= 0.00 CD :: 0.00 CR : 0.05 AC :: 0.01 P :: N : ELE: 420.00

83 ID#= 8-7650-01 TYP=TUNNEL COTJ=IIAWAI r LOC=HOEA SHAFT LAT,LON= 201603. 1555022.00 DAT=1974.
PH = 6.90 spc= li"ED= 61.00 WAD:: 2.00 TEl'!:: 21.00 FLO= ElI :: SPC= 415.00
ALK= 75.00 DIS= 320.00 SUS= LI = NA : 92.00 K = 4.40 III = I'm = 6.20
CA = 4.50 SR = BA = JIm = 0.00 FE = ·~O. 00 PET" F = 0.30 CU =
2N = IIG = B = AI. = PH = AS - SR .. U =
CL = 71.00 DR = I = 02 = CO2:: 18.00 I~S:: NR':,:: N02=
N03= P04:: 0.89 SIO= 38.00 SO<~= 26.00 C03= HCO" 91.00 C1U-l,= IMR= 37.00
SE = PIlE= CD= CIt = AG = P = 0.29 N -- 0.08 ELE= ii2.00

81- ID#=8-7652.:..01 TYP=TUNHEL COTJ=HAWAI I LOC=WAIKANE SHF'T LAT. LON= 201603. 1555217.00 DAT=19'Z'4.
PH = 6.90 SPC= 'toI"ED= 42.00 WI\D= 0.50 TEJll= 22.00 Ino= Ell :: spc= 2000.00
ALK= 11U.OO DIS= 962.00 sus= LI :: NA = 290.00 l<. = 13.00 lID :: JI!G = 27.00
CA = 15.00 SR :: DA :: l'm = 10.00 FE = 40.00 PET;: P = 0.40 cn =
2N = HC = B = J\L = PH = AS = 8B - 1] =
CL = 560.00 BR = I = 02 = CO2: 29.00 H2S= NH4:: N02=
N03= P04= 1.10 SIO= 54.00 S04= 63.00 C03= HCO= 14-LOO CAR= BAR= 150.00
SE = pm;= CD = CR :: AC - P = 0.36 N = 1.60 ELE'; 33.00
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1 1])#=6-392:1-3;; TYP=""ELl. COU=1'rAUI LOC=M:AKENA-68 LAT. LON= 263912. 1562559.86 DAT= 1964.
PH = 7.35 SPC.-: "'ED= 382.08 WAD= 6.46 TEM= 20.66 FLO= EH = SPC=
ALK= . 266.66 DIS= 1116.66 sus= LI = ItA = 255.00 K = 23.66 RB = Me = 64.26
CA = 49.66 SR: BA = I'm = 6.65 FE : 6.13 FET: F = 0.16 CU = 6.16
Zli = 6.16 HG :: B = AL = 6.65 PB : 0.61 AS: 6.4H SB : U =
CL J:I 566.06 BR = I = 02 = C02= H2S= NH4= N02= 6.66
N03= 7.16 P04= SIO= 41.66 S04= 56.60 C03= HCO= .244.60 CAR= 6.06 BAR=. 388.06
SE = 0.61 PUE= 6.00 CD = CR = AG = 'P = N = ELE= 352.00

2 11)#=6-4126-62 TYP=1oI"ELL COU=JlIAUI
PH' = 8.16 SPG= liED= 198.66 WAD=
ALK:: 166.66 DIS= 958.66 SUS= LI =
CA = 21.66 SR = BA = MN =
ZN = HG = B = AL =
CL - 466.66 BR= I = 02 =
N03= 17.66 P04= 15.66 BIO= 45.66 S04=
SE = PUE= CD = CR =

LOC=WAILEA-2
2.66 TEM= 19.66

NA = 286.66
FE = 26.66
PB =
C02= 1.66

57.66 C03=
AG =

LAT. LON=
FLO=
K =
FET"
AS=
H2S";
BCO"
P =

264128. 1562621.66
EH =

21.66 RB =
F = 6.'t6
SB=
NH4=

122.60 CAR=
4.86 N = 3.96

DAT=1974.
SPC= 2660.06
Me = 28.00
CU =
U =
N02=
BAR= 176.06
ELE= 181.60

3 ID#=6-4627-14 TYP='ftl'ELL '. COU:JlIAU I LOC=TM:K 3-9-01-3 LAT. LON= 204635. 15627CH.66 DAT=1974.
PH " 7.60 SPG= It'ED'' 260.66 'WAD= TEM= 22.50 FLO= EH = SPC= 1446.66
ALK'" 196.06 DIS:: 799.60 SUS= LI = NA = 240.60 ' K " 20.80 RB J:I MG = 18.60
CA = 13.66 SR = BA = I'm = 6.06 FE : 40.68 FET" F = 6.38 CU =
ZN :: HG : B :: AL = PB = AS :: SB '" U ='
CL = 280.00 BR = I = 02 = CO2:: 9.66 H2S" "H4= "02=-
N03= 13.06 P04:: 0.89 SIO= 59.66 S04= 44.60 e03= HCO= 239.06 CAR'7 BAR= 110.66
SE = PRE: CD = CR: AG = P = 0.29 " = :l. 56 ELE= 130.66

4 In#: 6-4727-cH TYP=TUl'fNEL COTJ=JlIATJI ~'.' LOC=KlREI SHAFT tAT. LON= 204721. 1562745.00 DAT=1973.
PH = 7.66 SPG:: 1oI"'£D= 23.06 'WAD= 3.56 TEM= 24.30 FLO= En = SPC= 2856.60
ALK= 295~00 DIS= 1660.68 sus= LI = ItA = 434.00 K = 23.00 an = Me = 64.00
CA " 54.00 SR : BA = I'm : FE = FET= F : \t.40 CU :

Zft = HG = B = 6.96 AL = PB = AS = SB = U =
CL = 575.00 BR,= 4.46 I = 6.64 02 : C02= H2S= NB4= N02=
N03= 6.86 P04= 6.60 810= 48~00 S04= 93.60 C03= 6.66 BCO= 559.00 CAR= BAR= 298.00
SE : PUE= CD= CR = AG : P = 'N = ELE= 26.00

5 ID"'= 6-4824-61 TYP='ftl'ELL COTJ=!'lAUI LOC=J{IHEI EXPLOR LAT. LON= 264827. 1562422.00 DAT= 1971.
PH = 7.10 SPG= 1oI'ED= 640.60 WAD= 2.80 TEM:= 24.00 FLO= EB '" SPC= 612.00
ALK= 190.00 DIS= 408.00 SUS= LI = NA = 95.00 K = 11.00 RB= Me : 10.00
CA = 11.00 SR :: BA :: JIm = FE = FET: F :: 0.80 CU =
Zft = HG .. B = AL= PB = AS = SB = TJ ..
CL = 13.00 BR .. I :: 02 = C02= H2S= ltH4= N02=
N03= 12.00 P04= 0.06 SIO= 57.00 S04= 16.00 C03= 0.00 BCO= 232.00 CAR= BAR= 102.00
BE = PRE" CD .. CR = AG = P = N " ELE= 593.00 -



6 ID#=6-4825-01 TYP="UNNEL ' C01J=MAUI LOC=KIHEI SHFT15 LAT. LON= 20-f.845. 1562549.66 DAT:: 1972.
PH = 0.06 SPG: lot"ED= 'WAD= 3.66 'rEM= 23.66 FLO" EH = SPC= 1630.00
ALK= 273.00 DIS= 979.60 SUS= LJ = NA = 275.60 K :: 19.06 RB = MG = 35.00
CA = 21.00 SR = BA = JIm = FE = FET= F = 0.80 CU=
2N = HC = B = 0.20 AL = pB = AS = SB = U =
CL :: 340.66 BR = 2.76 I = 6.64 02 = CO2: H2S= NH4= N02=
N03: 10.06 1'04= 6.06 SIO= 58.66 S04: 53.66 C03= HCO= 333.66 CAR= BAR= 197.06
SE = PRE= CD = CR = AG = l' - N = ELE= 325.00

ID#=6-4835-0 1 TYP::TUNNEL COU=MATJI LOC= UKUMI~HAME LAT. LON= 204847. 1563558.06 DAT=1970.
7.50 SpG= lot"ED= 143.06 'WAD= 6.00 TEM: 33.60 FLO: EH = SPC=

108.06 DIS= 921.60 SUS= L1 = NA = 180.00 K : 15.00 RB = MG :: 29.60
";A = 85.00 SR = BA :: MJq = FE : FET: F = 1.20 CU =
2N = HG = B = 2.00 AL = pB = AS = SB = U =
CL = 400.66 BR = 6.00 I = 0.64 02 = C02= H2S= NH4= N02=
1'103= 11.60 1'0(10= 0.05 SIO= 66.00 S04: 50.00 C03: HCO= 130.06 CAR= lIAR= 330.06
SE = pRE= CD = CR : AG : l' = N = ELE= 79.00

8 ID#= 6-4837-01 TYP=TUNNEL COTJ=MAUI LOC=OLOWALU LAT.J.ON=; 204859. . 1563709.06 DAT=-197_6.
PH = 7.60 SPG= loI'ED= 20.00 WAD= 2.00 'rEM= 25.50 FLO= EH = SpC=
ALK= 98.00 DIS= 956.00 SUS= L1 = NA = 156.60 "K : 5.00 RB = MG = - 67.00
CA = 90.60 SR = BA = JIm = FE = FET= F = 0.29 CU =
2N = HG :: B = 0.90 AL - pB = AS = sn ,= U =
CL = 460.06 BR = 4.06 I = 0.02 02 : C02= H2S= NH4= N02=
"03= 5.99 1'04= 0.16 SIO= 45.00 S04= 70.09 C03= HCO= 120.99 CAR= BAR: 500.00

pRE= -CD = CR = AG = l' = N = ELE= 20.00

~ ID#= 6-4928-02 TYP=TUNNEL COU=MAUI LOC:: pUTmE"E AIRP LAT. LON= 204999. 1562814.06 DNf: 1973.
PH = 7.80 SpG= lot"ED= 53.00 WAD: 4.30 'rEM= FLO: EH = SPC" 1890.00
ALI{:: 388.60 DIS= 1040.00 SUS= LI = NA = 277.00 K = 13.06 RB = MG -" 45.00
CA : 30.00 SR = BA = M]q : FE = FET= F = 0.40 CU =
2N - HG = B = AL = PB = AS = SB = U =
CL .. 390.00 BR = I = 02 : C02= H2S= . NH4= N02::
1'03:: 4.30 1'04= 0.00 SIO= 44.00 "S04= 53.09 C03= 0.09 HCO: 334.09 CAR= lIAR= 260.90
Sli: = PRE: CD = CR = AG = l' : N = ELE= 50.00

10 ID#=6-4937-01 TYP:TUNNEL COTJ=MAUI LOC=OLOly-ALU S 10 LAT. LON= 204931. 1563712.00 DAT= 1974.
PH : 7.10 SpG:: lot"ED= 300.09 WAD: 3.50 TEM= 25.00 FLO:: EH - SPC= 4670.00
ALl{= 114;.00 DIS: 1960.90 SUS= LI = NA = 370.06 K ::: 14.90 RB = ~[G = 120.00
CA = 160.60 SR : BA : MN = 9.00 l"E = 10.00 FET= It' = 0.10 CU =
2li = HG ., B = 1.60 AL = PB = AS = SB :: U =
CL = 146(~. 66 BR = 2.59 I : 0.03 02 = C02= 18.06 H2S= ItH4= N02=
N03= 6.46 1'04= 0.21 SIO= 52.66 S04= 110.00 C03= HCO= 141.00 CAR= lIAR= 890.00
SE = PRE: CD = CR = AG = l' = 0.67 It = 1.90 ELE= 165.00

c (
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11 ID#=6~5021-01 TYP=lW:LL COU=MAUI LOC=PTJJ(ALAN I J~AT.LON= 205014. 1562127.00 DAT=1972.
PH = 7.40 SPO= 'toIli:D= 1140.00 WAD: 8.60 TEM= 21.00 FLO= EH :: SPC:: 1050.00
ALK"" 69.00 DIS= 1630.00 SUS= LI :: NA = 116.00 K = 19.00 RB = MG = 103 .. 00
CA = 84.00 SR = BA = 1'llf :: l<~E = FE":: F = 0.10 C11 =
2N : HG= B = AL : PH : AS :: SB = 11 =
CL :: 480.00 Blt : I : 02 = C02= 1I2S= NH4= N02::
N03= 19.00 P04= 0.00 SlO= 43.00 ,S04= 55.00 C03= 0.00 HCO:: 79.00 CAR= HAR= 634.00
SE = PHE: CD : CR. :: AO - 1> = N = ELE= 1006.00

12 ID#=6-5128-02 TYP=TUNNEL COU=MAUI LOC=WAIKAPU LNt.LON: 205102. 1562825.00 DAT=1974.
PH : 7.40 SPC= 'tolD:: 129.0a WAD= 4.20 TEM= 2'~.OO FLO= EH = SPC= 1880.00
ALK= 296.00 DIS= 1030.00 SUS= LI = NA : 300.00 K :: 15.00 RB = MG = 42.00
CA = 38.00 SR: BA= 1'lli = 0.00 FE = ·~0.00 FET= F = 0.00 C11 =
2N = HG= B :: 0.10 AL = PB = AS = SB :: TJ =
CL = 410.00 ,BR = 3.70 I = 0.02 02 = C02= 23.00 H2S:: NH4= N02=
N03= 16.00 P04= 0.06 SIO= 51.00 S04= 53.00 C03= HCO= 361.00 CAR= HAll= 270.00
SE= PRE= CD= CR :: AG = P :: 0.02 N = 0.05 ELE= 126.00

13 ID#=6-5130-02" TYPdri'ELL COTl=MAUI LOC=WAIKAPU-2 LAT. LON= 265154. 1563038.00 DAT=1974.
PH = B.I0 SPG= ltI'"ED= 1020.00 Wl\D= 10.30 TEM= 21.00 FLO= EH :: SPC= 461.00
ALK= 194.00 DIS= 288.00 SUS= LI = NA = 74.00 K = 3.60 RB = MG = 9.50
CA = 12.00 SR·· = BA = MN= 10.00 I<'E = 10.00 FET= F = 0.50 CTJ ::
2M:: HG = B : AL = PB = AS = SB :: 11 =
CL = 16.06 BR·= I = 02 = C02= 3.00 H2S= NH4= N02=
N03= P04= 1.00 SIO= 34.00 S04= 9.60, C03= 0.60 HCO= 236.00 CAR= HAR= 69.00
SE = PRE= CD= CR = AG = P = 0.34 N = 2.80 ELE= 518.00

14 ID#= 6-5224-61 TYP=l1'"ELL COU=MAUI LOC::HA1KU DITCH LA'r.LON= 205241. 1562429.00 DAT=1910.
PH :: 7.30 SPG= l1'"EU= WAD= TEl"I= 23.00 FLO= EH = SPC=
ALK= DIS= sus= Ll = NA :: 170.00 K = 15.60 RB :: MG: 36.00
CA = 22.00 SR= BA· :: I'll~ = FE = FET= F = 1.60 CU=
2N :: HG = B = 0.10 AL = PB= AS = SB = U =
CL = 287.00 BR :: 2.80 I = 0.03 02 = C02= H2S= NH4= N02=
N03= 1-3.00 P04= 0,36 SIO= 59.00 804= 33.00 C03= HCO:; 150.00 CAR= 1iAR= 202.00
SE = PHE= CD = en. = AG- = P = N = ELE=

15 ID#=6-5224-02 TY'P=TUNNEL COU=MI\UI LOC= PUTmENE-9 'LAT.LON= 205243. 1562432.00 DA1"= 1972.
PH :: 7.70 apc= 'toI'"ED=, , 202.00 W/\D= 4.30 TEM: 23.80 FLO= EH - SPC: 1600.00
AlI(= 171000 DIS= 848.00 SUS= U = NA = 230.00 K = 17.00 RB = MG : 31.00
CA = 17~00 SR = BA = l'lli= FE = FET= F :: 0.56 cu, =
2M = HG :: B :: 1.50 AL = PB = AS = SB = U =
CL =: 390.60 BR :: 11.00 I = 0.04 02 :: C02= H2S= NH4= , N02=
N03:; 16.00 P04= . O. 15 ,810= 62.00 S04= 48.00 C03= RCO= 208.00 CAR: HAR= 170.00
SE : PBE= CD = CR : AO = P :: N = ELE= 207.00



16 ID#=6-5226-01 TYP=TUNNEL COTJ=MAUI. LOC=PUUNENE-ij . tAT,LON= 205254. l562650.60 DAT= 197('.pn = 7.30 SPG:: lv"ED= 40.60 WAD:: '•• 60 TErr==- 26.00 1"1.0= En " SPC"
J.\LK= 320.00 DIS:: 1210.00 sus:: LI - NA = 275.00 K :: 1~~. 00 Jill - 11G 62.00'
CA :: 58.00 SR :: Hi\. .. I'm - F'E .. l'ET= F .. 2.70 CU ::

21'1 = HG :: B .. 0.25 AL .. PE :: AS .. 813 - U ::

CL = 417.00 BR :: 4.60 I .. 0.0'. 02 .. CO2:: 1128= NH4:: N02=
N03= 14.00 FO'~:: 0.62 SIO= 1:19.00 S04:: 4,1.00 CQ3= IICO:: 39(~.60 CAR:: HAR=. 398.00·
SE = PIlE:: CD = Cll. .. AG :: P .. N = ELE= 46.00

17 ID#=6-5226-02 TYP= 'I1JI'mEL COU=MAur LOC= pU1nmNE-6 LAT.um= 205201. 1562610.00 DAT=1970.
PH = 7.40 SPG" liED:: 1·'~). 00 lvA]):: 4.40 TEl'!= 23.50 FLO:: 1m :: SPC=
ALK= 1413. 00 DIS= 80'10.00 SUS= LI :: NA = 230.0(} K :: 14.00 Jill = MG - 34.00
CA = 28.ca SR = BA = NN :: l~E = l~ET= F :: :!.20 ell ..
ZN :: HG = B - O. 10 AI. :: PH = l\S :: sn .. u =
CL = 376.00 BR = '10.60 I .. 0.04- 02 - CO~!= I12S:: NH4:: 1W2=
1'103= 13.00 P04= 0.74 BIO= G6.03 SO'.= 38.00 C03= JICO:: 10a.00 CAR:: HAR:: 20n.OO
SE :: !'JIE= CD :: CH. = AG - P = 1'1 :: ElE= Hl2.00

18 ID#=6-5228-06 TYP=WELL COU=MATJI LOC=PASSION ACRE LAT,LON= 205203. 1562a:i9 •00 DAT=1962.
PH = 7.40 SPG= WED:: 250.00 WAD;;: 9.00 TEI'!= FLO:: Ell .. sPC=
ALK= 175.00 DIS= 553.06 sus:: Ll ::. NA :: K .. RB = l'fG = 19.:>0
CA = 14. ,~o SR - Ell. .. 1m = 0.0l> FE :: FET:: F :: <J. 15 CU ; 0.10
ZN = 0.10 HG = B .. AL - PB = 0.01 AS :: (). 01 !m = U -
CL = 113.00 BR = I - 0') = CO2:: II:;S:: NH4:: NO:!;: 0.00..
1'103= 7.30 PO-1:: SIO:: 45.60 S04:: 39.06 CO:}; I1CO= 26lLOO CAR= H:\H= 115.00
SE :: 0.02 PJIE= 0.~5 CD = CIt - AG :: P - N :: ELJ~'" 14·3.00

19 ID#::6-5229-01 TYP='v"ELL C01J=I1ATJI LOC::WAIALE LAT. LON= 265257. 1562944.00 DAT::1970.
PH :: SPG= lvlm= WAD:: TEM= 22.00 FLO= Ell .. SPC:: 1170.00
ALK= 110.00 DIS:: 648.00 sus:: LI - NA = He}. 0(~ K = 8.40 ru~ " NG :: 32.00
CA :: 26.00 SIt :: BA - 1m = 20.00 :r'E :: 10.00 FET:: F - 0.50 eu =
ZN = IIG - B .. AL - PB :: i\8 .. 813 .. U -
CL = 260.00 Bll. - I .. 02 = CO2:: H2S= NH'~:: N02::
1'103= po,~= 1.00 SIO:: 61.60 804:: 4().OO C03:: IICO:: 140.00 eim:: HAR:: 200.00
SE :: PaE:: CD = Cll .. AG = P = 0.33 N = 2.30 ELE=

20 ID#=6-5246-01 TVP=TUNNEL COU=MAUI LOC=MILL pmo'-c LAT. VlN= 2052{)5. l5640'~4.00 DAT::1970.
PH - '[.20 SPG:: lv'ED= 3C).00 WAl):: 3.00 TIm:: :H.50 FLO:: Ell .. sPC=
ALK= 159.00 DIS:: 2040.00 sus= LI :: NA :: 430.00 K " 25.00 Jill = r1G = 111.00
CA = 130.00 Sft= BA .. MJ'l' - FE = FJ~"r= F :: 0.30 CU ::

ZN :: HG = B - 0.50 AL :: PB :: AS :: SB - U ::

CL = 980.00 BR= 12.00 I - 0.3() 02 - C02= l~S:: NH4= N02::
N03= 22.00 P04= 0.20 SIO= 55.00 SO·~:: 190.00 coa:: RCO'· 19'~.00 CAR:: HAll.= 830.00
SE :: PRE= CD :: Cll. :: AG = P - N :: ELE= 34.00

c···
Ill,.
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21 ID#=6-"5240-03 TY'P=TUNNEL cOU=f;,umI LOC=LAI:IAINA-H i.AT. LON= 205227. 1564017.00 DAT= 19'/0.
PH.·:: 7.20 SPG= liEI):: 31.00 WAD= 2.00 TEN:: :~8.00 FLO:: En .. 8PC::
ALl(= 202.00' DIS= 1370.00 SUS= LI :: NA = 17f;h06 K " 15.00 nn = MG = 109.00
CA = 140.00 SR :; HA = l'lN = FE :: J?J~T= I" , .. 0.20 ell -
ZN :: lIG = B = AL :: PB'= L\S = sn .. u =
CL = 600.00 BIt = I :: 02 = C02= II2S= IqH4= N02=
N03= 15.00 P04:: SIO:: 60.00 S04= 120.00 C03= nco= 246.00 CAR:: lIAR= 800.00
SE = PRE= CD = CR = AG :: P = N = ELE= 30.00

22 ID#=6-5321-01 TYP='ItJ:NNEL COTJ=MATJI LOC=I(AITEKA-IB LAT. LON= 20;}327. 15621a2.00 DAT=1970.
PH = 7.70 SPG= w"ED':: loil\D= 6.20 TEM:: 21.00 FLO= En - spc=
ALK= 57.00 DIS= 279.00 sus:: Ll = NA :: 60.00 Ie ., .~. 30 RB = MG :: 1!.00
CA = 9.00 SR :: DA :: J'1]~ .. FE :.:. FET:: F .. 1.0(} CTJ ::

ZIi :: Hc :: B = 0.10 AL :: PB = AS :: sB - TJ ::

CL = 76.00 BR= 0.72 I :: 0.05 02 :: C02= H2S= NH4= N02=
N03:: 8.60 P04:r 1.42 S10:: 53.00 S04= 20.00 C03: !fCO= 70.00 CAIt:: liAR'" 66.00
SE :: PlIE:: CD :: CR :: AG :: P = N = ELE:: 552.00

23 ID#=6-5323-01 TYP=TUNNEL
PH = 7.20 SP~~

ALK:: 115.00 DIS= 964.00
CA = 2:).00 SR::
ZN :: HG::
CL = 448.00 BR = 3.30
N03= 14.00 P04= 0.68
SE :: PRE::

COU=MAUI
WED=
sus::
D1\.::
D =
I = 6.06
SIO= 56~00
CD ::

l'i"l\D=
LI =
:I'll'I:
AI. :
02 =
S04::
CR =

lOC=PAIA PUMP 2 ,LAT.V)N=
3.90 TEN:: 2~.00' FLO::

NA = 250.00 K =
FE= FET::
1m:: AS::
C02:: H2S=

36.06 C03: HCO::
AG :: P =

205344. 1562346.00
Ell =

14.00 H.B::
ji' = 2.70
SD =
1'1fl·J,=

140.00 CAR:
N ::

DAT::1970.
sPC=
l'IG:: 46.00
CTJ =
U ::
N02::
HAH.= 250.00
EL£= 125.00

24 ID#=6-5328~01 TYP=l'iELL COTJ=MATJI LOC=Cj~ERYSllFT I.AT.LON= 205320. 1562840.00 DAT=1975.
PH :: 7.20 SPG:: w"ED= 23.00 WI\D= 3.00 TEl'!:= :!=~. 06 FLO:: EH = SPC=
ALK= 183.00 DIS= 532;00 STJS:: LI : NA = 96.00 K :: 10.00 Illi = MG = 26.00
CA : 16.00 SIt :: Bi\: = 0.10 1'lJ~ = o.oa FE= a.12 l?:ET: F = 0.25 CTJ = 0.02
ZN = 0.13 HG>:: B = AL = O. 10 PD:: 0.01 I\S :: 0.01 SB :: U =
CL :: 159.00 BR : I :: 02 = C02= H2Sd Nfl4= 1'102= 0.01
1'103= 2.90 P04:: SIO= 47.10 S04= 28.0(~ coa= nco:: 14().00 CAll:: 0.00 BAR:: 182.00
SE :: 0.00 PIrE= 0.00 CD = 0.00 cn. :: 0.01 AG :: 0.01 P :: Ii = ELE= 20.00

25 lD#:6~5329-04 TYP=w"ELL COU=MAUI LOC:: HElmRI AL GYH tAT. LON= 205333. 15629:la.OO nAT:: 1967.
PH = 6.90 spc.= w1:I'l:: 110.00 wi\»:: TEI'I:: 22.00 FLO: En :: S}'C=
ALl(= 128.60 DIS= sus:: LI : 1'11\' = 153.00 K .. 13.30 lU3 = HG :: 37.00
CA = 26.00 SIt :: BA :: M:: O.Oil ]?E :: o.oa FET= F :: O. ,t6 r.U : 0.01
Zli = 0.01. HG. : D :: I\L :: 0.01 PD - 0.01 AS :: 0.00 SD :: 1J ..
ct :: 300.00 BR·: I :: 02 :: CO2:: 112S= NH4= .1'102:: 0.14
N03= .~. 34 P04: SIO:: 42.00 804= 41.00 C03= HCO: 140.00 CAR:: 0.00 IlAn= 217.40
SE :: 0.01 PRE:: 0.00 CD :: ,CIt = AG :: P :: N : ELE:: 80.00



26 ID#=6-5330-05 TYP=Tm~NEL

PH :: 7.60 SPG::
ALK:: 7·~. 00 DIS:: 209.00
CA :: 16.00 8R ::
ZN " HG :;
CL"" 51 •00 ER::
N03= 4.70 P04=
SE :: PHE=

COTJ::MAUI
JII"ED=
SUS::
Bl\. ::
B =
I ::
SIO:: 63.00
CD =

lV-AD::
}"l ­
MN ::
1\L ::
o:!· ::
S04::
Cn. ::

LOC=WAILT.JKU SH:13
26.00 TIM: 20.50

NA: :~6.00

FE ::
PB :::
C02:::

12.60 C03=
AG =

LAT. LON=
FLO::
]\: ..
I"liT::
AS ::
H2S-:
lIeo::
P :

205305. 156304·3.00
Err ..

2.30 lill··
l~:: 0.20
sn ..
NH4::

90.00 CAR::
It =

DA'1'= 1972.
SP<;;: 360.00
J1G = 11.00

·CU =
U =
1'102=
IIAJl-:: n~ .06
EL£= 480.00

27 ID#=6-5330-66 TYP=WELL COU=MAUI LOC=MOKUITAU 'fH-1 LA'r. LON= 205336. 15630'~5.00 DAT=1968.
PH :: 7.40 SPG= liED= ·~31. 00 WAD= 27.30 TE1'!= FLO:: EiI - SPC::
ALK= 83.00 DIS'~ SUS:: 'LI - N1\. .. 28.00 I( = :~. 70 lU~ .. i'fG = 14.10
CA = 15.60 SB = IlA - JIlN = 0.('5 FE = 9.02 I?ET= J" = 0.10 CU = 0.01
ZN = 0.01 HG = B = Al. :: 0.01 PH = (LOI J\8 = 0.00 sn :;, u =
CL = 42.00 BR = I - 02 = C02= H2S= Nrr4= 1'102= 0.00
N03= -10.12 PO-.= SIO= 50.00 804= 16.00 C03= HCO:: CAR:: lll\R:= 97.00
SE = 0.01 PRE:: 0.00 CD = cn. = AG = P = Ii = £1.E= 310.00

28 lD#=6-5330-09 '{''iP::'tot"El.L COlJ=l1AUI Loe= l'fOKUIIATJ- 1 tAT,LON= 205329. l563055.00 nAT=1970.
PH = 7.50 SPG:: JII"EJ):: 600.00 WAD:.: 23.00 TEJ>1= 2a.OO FLO: Err - 81'C:: 470.00
ALl(:: 61.00 DIS: 198.00 SUS:: LI - IiA = :N.00 K - 2.30 nn = I'iG = 10.00
CA = 23.00 SR : BA - 11J~ .. l~E = FET= l~ :: 0.30 CU =
ZIi : HC = B = AL :: PE : AS .. sa : U =
CL = 85.00 BR = I = 02 - C02= H2S= N1I4;: N02::
N03= -L60 P04= SIO= 31.00 SO-~= 21.00 C03= HCO:: 75.00 CAR= HAR:: (}u.oo
SE = PilE= CD = CR :: AG = P - Ii = ELE= 353.0U

29 1])#=6-5330-10 TYP::w"ELL COTJ=1'1AUI LOC= l'!OKUllATJ-:~ LAT,LON:: 205329. 15630()5.oe DAT=1974.
PH :: 7.60 SPG= JII"ED= 600.00 l~·AD:: 21.00 TI~JlI= 22 .. 00 )?LO:: Err .. SPC= 400.00
ALK= 70.00 DIS:: 2·~2. 00 SUS= Ll :: NA :: 31.00 K = 2.60 nn = MG .. 13.00
CA = 20.00 8R =: Bi\. - !'iN :: 0.00 FE = 20.00 FET= l~ :: 0.16 Cl] ;:;

ZI~ :: HG .. B = ill. .. PB = 1\8 = sa .. r; =
CL = 74.00 ER = I = 02 = CO2:: 3.80 II2S:: NJl4:: N02::
N03= P04= 0.25 SIO= 5a.OO S04= 16.00 C03= nco:: 9:i.00 CAR:: II1\R= 100.00
8E = PHE= CD = eR = AG = P - 0.08 N = I. 10 ELE= 353.00

30 1])#=6-5330-11 TYP=tiELL COl]= l1JW I LOC::MOKUJIAU-3 l.A'f,VlN= 20533(). 1563054.00 DAT=1972.
PH :: 7.60 SFG= l-iED:: WAD:: TEM= 22. O(~ FLO:: EII :: spc= 350.00
ALK= 81.00 DIS= 253.00 sus:: LI = IiA = 30.00 K = 2.20 Jill = MG " 13.0B
CA = Hl.00 SR = BA= )'fN :: 0.05 FE = 0.02 FET= F = 0.10 CU = 0.01
ZN = 0.01 HG = B = AL - 0.01 PH = 0.01 1\8 - 0.00 SH = U =
CL = 43.00 BR = I = 02 - C02= 4.00 H2S:: NH4= N02:: 0.02
N03: ·~.43 P04:: SIO= 76.00 504= 21.00 C03= I1CO:: 99.00 CJll= 8l.0;} liAR:: 99.00
SE : 0.01 PHE:: 0.06 CD = CR: AG = P : N :: 2.60 ELE: 354.00

~, #\
c ..)



31 lJ)#=6-5339-01 TYP::;lVELL COU=MAT1I 1.00= L!\lJA INA- 1 LAT. LON= 205320. 1563945.00 DAT=1972.
PH :: -7.60 SPG= WED:: 497.00 WAD:: 2.60 TE.!'!:: 21.50 FLO:: En = SPC= 123('.00ALl{:: 119.00 DIS: 600.00 sus:: Ll :: NA :.: l:~O.(}O K : 6.50 1U3 - l'.:G = 27.00
CA = 26.00 SR= BA :: I'1l~

.,. 0.05 FE = 0.30 FET= F = 0.20 CU = 0.10
ZN :: 0.10 HO :: B :: At ::; 2.90 PH: 0.01' AS :: 0.01 SB :: lJ ::
CL = 290.00 BR ::: I :: 02 = CO2: 5.80 Jf2S:: N114:: N02:: 0.00
N03= 10.60 P04: SIO::: 51.00 804= 29.00 C03= nco: 145.00 CAR= 119.00 HAn:: 176.00
SE = 0.03 PRE= CD = CIt = AO - P :: Ii = 7.20 ELl!:= 441.00

32 ID#=6-5339-02 T1'P::l¥ELL COU=MAUI LOC=LAJIAINA-2 LA'r,LON= 205321. 1563930.00 DAT=1914.
PH = 7.60 SPo= toi'ED= 4~}8. 00 WIll= 1.BO TEM= 20.00 I,'LO= ElI = spc= 960.00ALK:: 110.00 DIS= 506.00 SUS= Ll = N~\ :: 120.00 K " 6.70 HB = MG = ~~O.oo
CA = 30.00 ,·SR = BA = I'm = 0.05 FE = 20.00 FET= F .. 0.20 CU = ('.10ZN = :0. 10 HO= B :: AL = 0.05 PB = 0.01 AS :: 0.01 SH :: 1] =
CL : 200.00 BR :: I = 02 .::: C02= 5~.40 H2S= N114:: N02= 0.01
N03= 6.20 P04= 0.55 SIO= 57.06 S04= 39.00 C03= Heo= 134.00 CAR= HAR:: 200.00
SE = 0.01 PRE= 0.00 CD :: CR = AO = P = 0.t8 1i = 1.40 ELE= 441.00

33 1])#=6"'5339-03 TYP=t1"ELL COU=MAUI LOC=Ki\NA!IA"l LAT. LON= 205344. 1563930.00 DAT=1917.
PH = 6.26 SPC= 't,"ED= 642.06 WAD:: 2.50 TEI'!= 20.00 PLO::: Ell - SPC::: 960.00
ALK= 49.00 DIS= 547.00 sus= U :: NA :: taO. 00 K = 6.30 R.B = riG '.= 19.00
CA :: 26.06 SR = 131\ = I'm = 10.00 FE = 20.00 FET'" F = 0.10 CIT =
ZN :: He·:: B = AL - PB .:: AS :: SB = 1] =
CL = 260.00 BR= I = 02 :: CO2" 61.00 H2S= liH4= N02=
N03= 3.20 P04= 0.21 SIO= <l!2.00 S04= 34.00 C03= HCO" 60.00 CAR:: full: 140.oa
SE = PBE" CD :: C1\ = AG = P :: 0.07 N = 0.01 ELE= 590.60

34 lD#= 6-5339"'04 TYP=~"ELL COU=HAUI LOC=KJ\NAHA-2 LAT.toN= 205341. ' L563923.00 DAT=t913.
PH :: 8.00 spO= WED: 749.00 Wl\D= 3.20 ~1'1::: 20.50 FLO:: Err ::: SPC:: 150.00
ALK= 56.00 DIS= 123.00 sus= Ll = NA : 11.00 J{ :: 1.50 lID :: J'fG :: 5.70
CA :: 11.00 S1\ = BA= MJq' = FE = 80.00 FET:: F = 0.10 eu :

ZN :: He :: B = AI. = PH :: AS :: S13 ;; U =
CL :: t 1.00 BR = I = 02 = CO2:: 1.10 H2S= Nn4= N02=
N03:: P04= 0.34 SIO= 44.00 ·804= 3.70 C03:: lICO::: 68.00 CAR= HAR= 51.00
SE :: PRE= CD CR = A(; = p = 0.08 Ii = 0.33 ELE= 654.00

35 lD#=6-5340-01 TYP=TUNNEL COTJ=I1AUI LOC=W1HIlKULI-l LAT. LON= 205324. 1564057.00 DAT=1970.
PH = 7.40 SPG= ~lm= 27.00 WAD= 1.50 TE1'1= 2'L50 FLO:: EH .. SPC=
ALI{= 123.00 DIS= 900.00 SUS= LI .. NA = HiO.OO K = 10.00 RB = MG :: 62.00
CA :: 70.00 SR :: 131\ ::: I'm = FE = '. FET.: F :: 0.20 CU ::

ZN :: HG :: D :: 0.10 I\J. = PD = AS :: SB :: U =
CL = 410.00 BR :: 5.00 I :: 0.02 02 :: C02= H2S= Nll4= N02=
N03: 14.00 F04= 0.20 sro= 45.00 S04:: 60.00 C03= Heo:: 150.00 CJll= HAll:: 4ao.OO
SE = PIm:: CD= CR = -AG :;.: P :: N = ELE= 26.00



36 ID#= 6-53'~O-02 TYP=TIJNNEL COU=M./WI LOC::KAHOI1A SlID LAT. LON" 2053<~3. 1564011.00 DAT=1972.
PH = 7.40 SPG:: WEn": 323. O(~ WA]}:: 2.20 n~J'f:: ~~;). 00 FLO:: ;o;:n ,~: S~)C:: 3770.00
AtK= 75.00 J) IS:: ()30.00 SUS= LI - NA :: H>O.OO K .. '1.00 ill) - JiG .- 23.00
CA : 21.00 SR .. BA - l'lN = FE .. FET= F .. O.f!O CTJ -
ZN : HG .. n - 5. <~O AL .. PB = I~.s .. :: 813 = lJ ..
CL = 1100.00 HR :: 2.00 I .. ().()3 0') .. CO2::: H28:: NJJ4:: li02::...
li03: a.l0 P04= 0.30 SIO:: 61. O(~ S04= 38.00 C03= nco:: 9t.M C1Ul.:: Hl\R:: 147.00
SE :: plIE= CD = Cll - AG : P = N - ELE= 322.00

37 !D#= 6-5420-0 1 TY]'= l~"ELL COU=MAUI I.OC= MAll I HIGH LAT. LON= 205<1050. ·1562\);)4.00 DAT=1975.
PH = 6.90 SPG= lilln:: 371.00 WAD= .~ .I~o TIm:: 2~~. 20 l~t()= En = src::
ALK:: 77.00 DIS:: 323.00 sus:: LI .. NA = B;~. 00 K .. 5.50 IlH = 1'1G :: 4.70
CA :: <~. 00 SIt .. BA .. 0.10 I'lN .. 0.03 FE :: O. Hi FET= F = 0.35 CU - (1.02
ZIi = 0.08 IIG = II = I\J. - 0.10 PH : 0.01 AS : 0.01 sn :: U ::

CL :: 100.00 BIt = I = 0" - CO2;.: lI2S:: NH4:: N02'" 0.01..
N03= 3.50 P04= SIO= 53.30 S04:: 3~J.60 C03= BCO= 79.00 CAR:: HAR:: 3~.00

SE :: 0.00 PRE= 0.00 CD .. 0.00 Cit = 0.01 AG :: 0.01 p = N :: ELE= 34').00

38 m#::6-5423-02 TiT=TUNNEL COU=HAUI LOC=LOW PAIA-16 LAT. LON= 205449. 1562310.00 DAT=1970.
PH : 7..20 SPG:: l~"l:D:: WAD: 'fEl'f:: 2;).00 I~LO:: 1m :: SPC=
ALK.= lIG.OO DIS:: 780.00 sus= LI : IiA = U35.00 K .. 14.00 n.E = rm - 40.00
CA :: ::rl.OO SR :: BA = l'rN .. FE :: FET: l~ = 1.30 CTJ =
ZN :: JIG .. n : ~). 25 AI. = PE - l\S = SB = TJ =
CL = 342.00 BR :: 2.20 I - 0.02 02 .. CO2:: H2S= NJ14= N02=
N03= 12.00 PO<~= 0.40 SIO= 51.00 S04= 37.00 C03= lICO:: 140.06 CAR= ILU1.:: 230.6(}
SE :: PIlE= CD : CIt = AG :: P : Ii :: ELE= 25.00

39 10#=6-5"!'24-0 1 TYP=TONNEL COl}= M./\.iJ I LOC= SPRECKJ.ESVIL LAT. LON:: 205416. 1562443.00 D1\T=11)72.
PH = 7.60 SPG= If'':D:: l~-A])= 3.50 TEI1= 23. O(~ FLO= Ell - SPC= 2270.00
ALK= 146.00 DIS= 1180. CiO SlIS:: LI = NA = 340.00 K = 19.00 Jill = MG = 37.00
CA :: 21.00 SR = III\. .. 1m - FE :: FET= F = (7.50 CU =
ZN :: lIG - II .. 0.30 M. '" rll :: AS = SB = U =
CL = 640.00 BIl. :: 1.50 I = 0.03 02 = C02= H2S= NIH:: N02=
N03= 17.00 P04= 0.40 SIO= 66.00 804,:: 72.00 C03:: lICO: 178.00 CAR: lIAR:: 20;).00
SE :: PIlE:: CD = CIt = AG :: P = N = ELE: 430.00

40 lD#::6-5430-0t TYP=WELL COU=l>l:AUI LOC=WAIEHU HTS-l LAT,I.ON= 205430. 15630'~4.00 DAT=1975.
PH = SPG= loi"ED= 675.06 WA]):: 18.00 TKI'l= I~LO:: 1m - sPC= 40::>.00
ALK= 31.00 DIS:: 27:!.00 sus:: LI :: NA :: <~2. 00 K - 3.tO lID - HG = It.OO
CA .= 18.00 8R = III\. "~ l'JlIl - FE - 20.00 FET:: F = 0.10 CU =
Zit = HG :: B :: AL = PH : AS .. SB - U ..
CL = 53.06 BR = I = 02 .. CO2:: H2S,' NII4= N02=
N03: PO'~= 0.40 SIO= 54!.OO so<~= 27.00 C03= IICO" 99.00 CAR= HAn= 90.00
SE = PRE:: CD = Cll. .. AG = P = (). 13 N = 3.20 ELE:: 337.00

c



41 11)#=6-5511)-62 TYP=HELL COTJ=l'IAlJI LOC::lIAIKU LAl'. J.HN= 205550. 1561958.00 DAT=I?74-.
P!i :: SPO: tmn", 228.66 WAD=: 210.00 TEU:: 0.00 FLO= Ell - SF\::

ALE:= 67.00 DIS:: I-itO. 00 sus= LI .. N1\. " 96.00 K :: 2.70 Jill :: MG :: l.(N

CA = 1.00 Sft :: BA :: 0.16 MN :: O.G7 l~E = 1.58 FE'f:: F :: 0.80 CTJ = 0.02
ZN = 0.56 HO = B - AI. = 0.07 PH :: 0.01 1\8 :: 0.01 SB :: U ..

CL = 21.00 BR. :: I :: 02 :: CO2:: H2S= Nn4-:: 1'102= 0.01
N03: 1.20 P04:: SH)-= 40.80 804:: 20.00 C03:: HCO:: CAR" HlUt:: 40.00
SE = 0.00 PIlE:: 0.00 CD = CR :: 0.00 AG- 0.01 P : Ii : ELE= 360.00

42 ID#=6-5522"'01 TYP::TUNNEL COU:MAUI LOC=KlJATJ Pl1MP12 tAT. LON= 205511. 1562221.00 R~lT::1974.

PH = 6.90 SPO" 'toi"ED:: WAD= 4.00 TEl'!= 2:J.OO FLO= En " SPC:: 1260.00
ALK:: 103.00 DIS" 110.00 SOS:: LI .. NA " 210.CO K - 11.00 JU3 = MG :: 17.00
CA " 14.00 SR·= BA: :Ml~ - 10.00 FE : 230.00 FET: F = 0.40 eTJ ::

ZN" IIG :: B = OdO AI. :: PH " AS - SB = U ::

CL :: 300 .. 00 BR " 2~80 I : 0.02 02 = CO:~= 25.00 H2S= Nfl4:: N02=
1'103= IJ.OO P04:: 0 .. 34 SIO= 52:00 S04'; 4".00 coa= lICO: 125.00 CAR:: HI\R= 110.00
SE = PIlE= CD = cn. - 1\0 = P - 0.11 Ii :: a.90 ELE= 156.00

43 !D#=6-5540-01 TYP='t~"ELL cou:: l'tl\TJT LOC= PUUKOL I I J.A'f. LON= 205559. 1564028.00 DI\'f:: 1971 .
l'H = 1.10 src= l>i"ED:; 472.00 WAD:: 1.40 TI~M= 2a.30 FLO: En :; spe= 1490.00
ALK:; 120.00 DJS= 833.00 SUS= Ll = NA = 225.00 ){ = 14.00 ]lB :: I'IG .. 34.00
CA :; 16.00 SR :: BA :: 1'lJi = 0.01 J.<'E = 0.02 FET= l~ :: 0.30 Cll : 0.08
ZN = 0.01 HO= B = AI. = 0.02 PB : 0.01 AS = 0.00 SB = TJ ::

CL = 362.00 BR :: I : 02 = C02= H:~S= NB4= 1'102:: 0.01
N03= 11.00 P04= 0.19 SIO= 49.00. S04:: 50 .. 00 C03= lICO:: 146~oa CAR= H1\R:: 180.00
SE = 0.01 PRE:: 0.00 CD :: CR :: AO = P = N = ELE= 444.00

44 lD#::6-5540-02 TYP=l~"EJ..L COlJ=I'L\UI LOC::llA!IA].:EA-l l.AT •• tON= 205514. 1564026.00 DAT: 1971.
PH = t, .40 SPO'" 't~"ED= WAn: TEM:: FLO:: En :: SPC: 1380.00
ALK= 87.00 DIS: 762.00 SUS= LI :: N1\. = 19~.OO K .. 8.80 RB : I1G : 34.00
CA : 22.00 SR = BA :: I'JJ~ .. FE = FET= F :: 0.'1<6 CU =
ZN = HG = B :: AL = PB = AS - SB = II =
CL :: 340.00 BR = I = 02 .. CO2:: H2S= Im'~:: 1'102::
N03=- 6.40 P04= SIO= 54.00 S04= 52.(~0 C03:: nco= 106.00 CAR= Il1U\.:: 195.00
SE = PRE:: CD = CR - 1\0 = P = N .. ELE= 450.00

45 iD#:6-5540-03 T\'P= l~"ELL COU::·MATJI LOC=H:UIAlillA-2 LAT. LON= 205503. 1564018 .. 00 DAT;: 1971.
PH :: 7.00 SPO= l>ilW= 52".00 WAD= 2.70 TEM= FLO:: 1m = SPC= 796.00
ALK= 136.00 DIS= 468.00 SUS= LI :: NA = 122.00 ){ :; 8.00 RB :: l'lG :: 20.0(}
CA :: 9.70 SR = IlA = MJiI :: FE = l~ET" F = ~.30 CU ::

ZN = HO = B : AL = PB :: AS - SB : U :

CL :: 149.00 BR :: I :: 02 .. C02= H2S: Nn"!.:: 1'102=
N03: 5.30 P04: 0.11 SIO= 46.00 S04:: 26.00 C03= RCO= 166.00 I~AR= HAR:; 107.00
BE = PHE:: CD :: CR = AO = P :: N :: ELE" 504.00



46 ID#=6-5640-01 TI'P=TUNNEL COU=MAUI LOC= HONOKOWAI LAT. LON= 205651. 1564010.00 DAT=1974.
PH = 7.90 SPG= 'mD: WI\])= . TIm= 20.50 FLO:: 1m - SPC= 969.06
ALK= 5a.00 DIS: 475.00 sus:: Ll = NA " I:JH.OO K .. 5.90 HB :: I'fe. = 14.00
CA = 12.00 SR = HA - 1'm - 0.00 Fl~ .• 10.00 FET= F .. ~).20 CU =
ZN ;: HG .. n .. 1.50 AL - PH - J\S .. sn - 11 =
CL = 250.00 DR :: ().O6 I .. o.oa 02 .. cm~:: L :l(~ n:!s:: 1'1114:: 1'102=
1'103= 4.60 P04:: 0.58 SIO:: 45.00 S04:: 26.00 C03:: HCO:: 67.00 CAR:: JIJ\ll;: B[J.~()

SE :: PIlE::: CD :: CR - AG = P = 0.19 N :: LBO ELE= 300.00

47 ID#=6-5641-01 TYP=TUNNEL COU=MAUI T.OC: KAAJ'lAPAt 1-D LAT. LON= 2056:35. 1564131. (>0 DI\1'=11)70.
PH = 7.10 gPG:: wlm:: :w.oo WAIl:: 1.50 Tlm:::. :~:~. 00 l~VJ= EJI .. sPC=
ALl(:: I'H .00 DIS= 1700.00 sus:: LI - NA .. 4·~(). 00 K - 2i3.0Q lill :: I'iG .. 56.00
CA :: 80.00 SR : HA = 1'lJ'l :: j<~E .. FET:: F :: 0.40 CU ::

ZN· :: HG = B .. 0.40 I\L = PB .. AS :: SIl '. U -
CL = 850.00 BR = 9.00 1 = 0.0'. 02 = CO2:: E~S:: NlJ4:: 1'102=
1'103= 13.00 PO·.= 0.50 SIO= 51LOO SO(-II:: 100.00 e03= HCO= 172.00 CAR:: HAH.:: 430.0~

SE = PHE= CD - CR - AG -. P :: N .. ELl':= 27.00

48 lD#=6-5641-02 TYP='I1JNNEL COlJ=MAUI LOC= nONOKOWA I·'F LAT,LON= 2056~7. l564106.00 D:\T= 1970.
PH = 7.70 SPG:: WED:: 6{i.00 WAD= 2.00 TIi.:J·l= 2a.oo FLO:: Ell = spc=
ALK= 97.00 DIS:: 18ao.(}(} SUS:: LI :: NA - 550.00 K - 20.00 Jill - l'fG = 70.00
CA = 45.00 SH. = ill\. = rm = FE :: FE'[':: F -. 0.20 CU =
ZN .- HG = D = AL - PH = AS = SB -. U ::

CL = 975.00 DR :: 8.00 I = 0.04 02 :: CO2;;; H2S= NH4:: N02::
1'103= -1;.30 1'04:: 0.40 SIO:: 50.00 S04= 100.00 C03= Reo:: 118.00 CAR= H:\R:: 400.00
SE = PEE:: CD :: CIt .. AG :: l' .. N - ELE:: 65.00

49 ID#=6-S838-01 'I'\'P=WELL COTJ=MAUI LOC=NAPILI-l LAT,LON= 205sa7. \563846.00 DAT:: 1971.
PH = 6.90 81'G= liED:: 89a.00 "i"AIl:: 4.70 TEl'I:: 21.00 FLO= EH - SPC= 670.00
ALI<:= 41.00 DIS:: 350.00 SUS= LI = NA = 82.M K = 5.30 Jill :: MG = 13.00
CA = 10.00 SR :: TIA = Mlq :: FE - l~ET= l~ = 0.10 Cll =
ZN :: HG - D = AI. .. PD = AS :: sn - U ::

CL = 148.06 DR :: I :: 02 -. C02= H2S:: NH4= 1'102'"
1'103= 0.80 1'04= SIO= 51.00 S04= 22.00 C03'" HCO:: 50.00 CAR:: IIJ\R= 7€).OO
SE = PHE= CD = CR = 1\G = P = N - ELE= 860.00

50 ID#=6-5840-01 TYP=WELL COU=MAUI LOC= i\L/\ELOA tAT.LON= 205856. 1564001.00 DAT:: 1964,.
PH :: 7.24 SPC:: WED: 27·~.OO Wi\D= 2.70 TEM= 21.10 FLO:: En -. sPC=
ALK= 72.00 DIS= 75G.00 SUS:: I.I = NA :: 18j.OO J( :: 12.00 1m : l'tG = 10.80
CA :: 29.50 SR :: BA = MN : 0.08 FE :: 0.02 FET: F - 0.30 CU : 0.10
ZI~ = 0.10 HG = B = At = 0.08 PE = 0.01 AS :: 0.01 SO :: TJ =
CL ::: 352.00 DR :: I :: 0') :: CO2" H2S: NJI4= N02= 0.00..
1'103= 3.80 1'0,.= SIO= sa.oo S04= 48.00 C03= Reo:: 88.00 CAR= HAR= 148.00
SE :: 0.01 PIlE= 0.00 CD = CIt :: AG = r = N = ELE= 257.00

•
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TABl.E 3 Molokai __I

1 ID#=4-6449-61 TYP=loI"ELL COU=JlroLOKAI LOC=UALAPUE LAT,LON= 216462. UJ64958.61
PH = 7.16 SPG= , loI"ED= 43.66 WAD= 4.16 TEM= 26.66 FLO= Ell =
ALK= 57.66 DIS= 204.66 SUS" LI = NA = 39.66 K = 3.76 RB =
CA = 9.26 SR = BA = I'm =, FE = Hh66 FET= F = 6.10
zn = HG = B = AL = PB = AS = SB'=
CL = 65.00 BR - I - 02 =, C02= 8.90 H2S= NH4=
N03= 3.50 P04= 0.34 SIO= 47.00 S04= 7.70 C03= BCO= 76.66 CAR=
SE = PRE: CD = CR = AG = P = 6.11 N = 6.23

(

(

DAT=1974.
SPC= 360.06
JIm = 7.70
CU =
U =
N02=
BAR= 55.06
ELE= 46.00

•
J

2 ID#=4-0451-01 TYP= TOl'fNEL COU=]'fOLOKAI LOC= KAloI"ELA LAT,LON= 210419. 1565705.01 DAT=1975.
J:H = 6.30 SPG= 'tII"ED= 38.00 WAD= 1.90 TEM= 22.50 FLO= Ell = SPC= 286.06
ALl(= 39.00 DIS= 223.60 SUS= LI = NA = 38.00 K = 3.60 RB = MG = 11.00
CA = 13.00 SR: BA = I'm = FE = 20.00 FET= F =- CU =
ZN = BG .: H = AL = PB = 1\8 = SB = U =
CL : 58.00 HR = I = 02 = C02= 38.06 H2S= Nll4= N02=
N03= 0.10 P04= 4.30 SIO= 32.00 S04= 12.60 C03= BCO= 48.60 CAR= 'llAR= 78.00

.SE = PRE= CD = CR = AG = P = 1.40 n· = 0.28 ELE= 36.00

3 ID'*'" 4-0603-61 TYP='WELL COU=I'l:OLOKAI LOC=UMIPAA DW14 LAT,LOn= 210638. 1570326.01 ' DAT=t975.
PB = 7.70 SPG= 1¥"ED= 17.06 WAD':' 1.10 TEM= 24.50 FLO= En = SPC= 2850.00
ALK:¥ 176.00 DIS:' 1320.00 SUS= LI. = NA = 320.00 K = 28.00 RB = MG = 55.00
CA = 57.00 SR = BA = l1J( = 110.00 FE = 60.00 FET= F :: 0.20 CU =
ZN = HG = B = At = PH = AS= SB = U =
CL =' 750.00 DR - I = 02 = C02= 6.80 H2S= Nll4= N02=
N03= P04= 3.tO SIO= 53.60 S04= 63.00 C03= HCO= 214.00 CAR:: BAR= 310.00
SE = PRE= CD = CR = AG - P - 1.00 N = 0.75 ELE= 17.00

4 ID#=4-0700-01 TYP=loI"ELL COU=MOLOKAI
~."

LOC=KA!.UAKOI LAT. LON= 210711. 1510005.00 "'DAT= 1974.
PH '" 8.06 SPG= loI"ED= 1080.06 WAD= 8.00 TEM= 23.00 FLO= EH = SPC= 1700.00
ALI<:= 34.00 DIS=' 883.66 SUS: LI - NA = 240.00 K = i5.&0 RB = MG = 36.00
cA = 2'.!.00 SR = BA Jlm }I'E= 5a •.OO FET= F

,
: 0.10 CU =- -

ZN = He: '=' B :i' AL = PH = AS = SB = U =
CL 440.00 DR I

" :: 02 C02= 0.70 H2S= Nll4: N02== = ::

N03= P04= 0.19 SIO= 49.66 S04= 58.00 C03= BCO= 42.00 CAR= BAR= 200.00
SE = PIIE= CD = CR = AG = P = 0.06 " = 0.38 ELE= 982.00

5 ID#= 4-0801-0 1 TYP=loI"ELL COU-I'l:OLOKAI LOC=Kt\ULUWAI LAT,LON= 210856. 1510112.01 DAT=1975.
PB = 8.00 SPG= loI"'ED= 1095.06 WAD= 10.70 TEM: 21.00 FLO:: Ell = SPC= 310.00
ALK= 39.00 DIS= 192.00 SUS:: LI = NA = 30.00 K : 2.80 RB = 1'IG = 9.70
CA = 8.80 SR :: HA = l1J( -, to.OO FE = 130.00 FET= F = 0.10 CU =
ZN :; BG = n = AL = PH :; AS = SB = U =
CL : 62.00 HR = I = 02 = C02= 0.80 II2S= Nll4= N02=
N03= 1.50 P04= 0.23 .SIO= 44.66 ' S04= 13.66 C03= BCO= 48~00 CAR= . BAR= 62.06
SE = PRE=. CD = CR = AG = P, :; 6.68 N = 0.39 ELE= 1065.00

-



6 ID,II':4-090 1-0 1 TYP=~'"ELL COU=l'[OLOKAI LOC=K:ALUALORE LAT. LON= 210903. 1570130.00 DAT= 1975.
PH = 8.00 SPG= liED= 1064.06 WAD= 10.60 TEl'[= 19.50 FLO= EH = SPC= 290.00
ALK= 37.00 DIS= 159.60 SUS= LI = NA = 21.00 K = 2.80 R8 = l'[G = 8.06
CA = 7.80 SR = 8A = :rm = FE = 60.00 FET= F = 0.10 CU =
2N = HG = H = AL :: PH = AS= SH = U =
CL = 56.00 HR = I = 02 = C02= 0.70 H2S= NH4= N02=
N03= P04= 0.25 SIO= 47.00 S04= 7.10 C03= HCO= 45.60 CAR= ·BAR= 52.06
BE = PRE= CD = CR = AG = P = 0.08 11 = 0.32 ELE= 981.00

7 ID#=4-0902-01 TYP=lI;"ELL COU=l'[OLOKAI LOC= KUALAPUU LAT. LON= 210929. UJ76210.06 DAT=1954.
12H = 7.30 SPG= ~'"ED= 963.66 WAD= 10.50 TEl'[= FLO: EH : SPC=
ALK= 32.00 DIS= 685.00 SUS= LI : NA = 66.00 K = RB = MG = 64.80.
CA= 163.00 SR = HA = :rm = FE = 0.80 FET= F = 0.10 CU = 0.01
ZN = 0.80 HG·= H = AL = 1.60 PH = 0.01 AS = 0.01 SB = U =
CL = 340.00 'BR = I = 02 = C02= H2S= NH4: N02=
N03= 0.80 P04= SIO= 38.80 S04= 29.86 C03= HCO: 51.06 CAR= BAR= 679.46
SE : 0.61 PUE= 0.61 CD = CR = AG = P = I' = ELE= ·889.60 .

"#=4-1011-CH TYP= ~'"ELL COU=MOLOKAI LOC=KAHALELANI LAT. LON= 211020. 1371155.00 nAT= 1945.
SPG= ~'"ED= 346.00 WAD= 3.66 TEM= 33.88 FLO= En :: SPC:

LK:: DIS= 4764.66 sus:: LI : NA : 820.66 K : RB :: KG: 395.60
~A = 393.00 SR = BA = m = FE = FET= F = CU =:

'-':1' = HG = B = At = PH = AS = SH ;: U :

CL = 2890.06 BR = I = 02 = C02= H2S: I1H4= 1'02=
1'03= P04= SIO= S04= 244.06 C03= RCO= 44.60 CAR= BAR=
SE :: PUE= CD = CR = AG = P = N : ELl= 563.66

•
(

• I . .. .. . , .
( _.~



(

c
TABLE4 Oahu

( )

-
1 m#=3-17409-C8 TYP='"-1"ELL l.uij=OAHU LOC= KAPj\HUT.U LAT,LON= 211712. 1574912.66 DAT=1972.
PR = 7.36 SPG= ".lill= 411.60 WAD= 26.56 TEN= 22.06 FLO= EH = SPC= 834.06
ALK= 49.00 DIS::: 501.60 SUS= LI = NA = 166.60 K = 3.70 RB = MG = '10.40
CA = 3.60 SR :: 8A :: MN = FE :: FET= F = 0.16 cu ::

ZN = HG :: 8 = AL :: P8 = AS = S8 = U ::

CL = 268.60 8R :: I = 02 = C02= H2S= NR4= N02=
N03= P04= SIO= 55.00 S04= 36.00 C03= RCO= 60.60 CAR= HAR= 27.06
SE = PRE= CD = CR = AC = P = N = ELE= 11.66

J

2 ID#=3-1849-10. TYP=lII"ELL COTJ=OAHU LOC=MANOA VALLEY LAT. LON= 211813. 1574952.60 DAT= 1971.
PH = 7.50 SPG= loIl:D= 315.60 WAD= 23.66 TEM= 25.66 Ino= EH = SPC=
ALK= 121.60 DIS= 226.60 SUS= LI = NA = 50.00 K = 6.20 RB = MG = 6.50
CA = 5.66 SR = 8A = 0.10 MN = 6.03 FE = 0.02 FET= F = 0.05 CU = 0.62
ZN = 0.01 HG = B = AL = 0.15 PB= 6.01 AS = 0.00 SB = U =
CL = 18.00 :aR = I = 02 = C02= H2S= NR4= N02= 0.01
N03= 0.99 P04= SIO= 29.70 S04= 8.06 C03= RCO= 148.00 CAR= lIAR= 46.00
SE = 6.01 PRE= 0.00 CD = 0.06 CR = 0.05 AG = 0.03 P = 1'1 = ELE= 36.00

3 ID~=3-1831-0~ TYP~loI"ELL

PH = 9.00 SPG=
ALK= DIS= 265.00
CA = 15.00 SR =
ZN = / HG =
CL:: 86.00 BR =
N03= P04=
SE = PRE=

4 ID#=3-1952-04 TYP=w"ELL
PH = SPC=
ALK= DIS:
CA = SR =
ZN = HG ::
CL = 118.00 DR=
N03= P04=
SE = PRE=

. COU=OAIIU
lIIl:D= 765.66
SUS=
BA =
B =
I o.
SIO= 77.00
CD =

COU=OAHU
lorED= 150.00
SUS=
BA =
B =
I =
SIO=
CD =

WAD=
LI ::
MI'l=
AL ::
02 =
SO'~::

CR =

:t'.

WAD=
LI =
MI'l=
At=
02 ::
S04=
CR ::

LOC= K:AWA IlIAO CR
24.70 TEM= 21.00

NA = 42.00
FE =
PB =
C02=

12.00 C03=
AG =

LOC=KAPALAM.\
20.80 TEM= 26.00

NA =
FE =
PB =
C02=
C03::
AC =

LAT,LON=
FLO=
K. =
FET=
AS<'
H2S=
RCO=
P =

LAT. LON=
FLO=
K =
FET=
AS=
H2S=
RCO::
p ::

211829. 1575139.06
EH =

4.60 RB =
F = 0.10
SB =
NH4=

35.00 CAR=
1'1 =

211956. 1575202.00
EH =
RB =
F =
SB =
NH4=
CAR=
1'1 =

DAT=1972.
SPC= 362.66
MG = 8.00
CU =
U =
N02=
HAR:: 71.00
ELE= 14.00

DAT=1976.
sPC=
MG =
CU ::
U =
N02;'
BAR=
ELE= 16.00

5 ID#=3-2042-13 TYP=loi"ELL COTJ=OAHU LOC= WA IMAN ALO LAT. LON= 212002. t5742i}7.00 DAT=1975.
PH = 7.40 SPG:: lII"ED= 160.00 WAD= TEM= 25.00 FLO:: EH = sPC= 4900.60
ALK= 18.... 00 DIS= 3306.00 SUS= LI = NA = 920.00 K = 36.00 RB = MG = 110.00
CA = 150.00 SR = 8A = MN = 10.00 FE = FET= F = 0.20 CU =
ZN :: llC = 8 = At = PH. = AS = SB = U =
CL = 1500.00 BR = I = 02 = C02= 14.00 II2S= NB4= 1'102=
N03:: 26.00 P04:: 0.34 SIO= 26.00 S04= 220.00 C03= HCO: 224.00 CAR= BAR= 830.00
SE = PIIE= CD. = CR = AG = P = 0.11 N = 5.70 ELE= 50.00



6 1D#=3-2043-01 TYP=w"ELL COU=OAHU LOC=WAIl'fANALO LAT. LON= 212059. 1574333.00 DAT=1970.
PB = 7.30 SPG= liED: 730.00 WAD: 31.50 TEM= 30.00 FLO= EB = SPC= 218.00
ALK= 69.00 DIS= 138.00 SUS= LI = NA = 28.00 K = 1.10 BE= MG = 2.80
CA = 14.00' SR = BA = MN = FE = FET= F = 0.10 CU =
ZN = BG = B = AL = PB = AS :: SB = U =
CL :: 24.00 BR :: I = 02 = C02= H2S= NB4= N02=
N03= 0.10· P04= SIO= 22.00 S04= 5.40' C03= HCO= 84.00 CAR= 'BAR= 47.00
SE = PRE= CD = CR = AG = P :: N = ELE= 26.00

-'-

, ~

7 ID#:3-2043-02 np=w"ELL COU=OAHU LOC=WA IMANALO LAT. LON= 212012. 1574322.00 DAT= 1971.
PH = 6.90 SPG= loi"ED= 280.00 WAD= 29.00 TEM= 25.00 FLO= EB = SPC=
-,.LK= 121. 00 DIS= SUS= LI = NA = 36.00 K = 1.00 BE= MG = 6.80
~A = 12.00 SR = BA = 0.10 MN = 6.03 FE = 0.30 FET= F = 0.05 CU = 0.02
ZN :: 0.01 HG = B = AL = 0.19 PB = 0.02 AS = 0.00 SB = U =
CL = 27.00 BR = I = 02 = C02= H2S= NB4= N02= 0.01
N03= 1.90 P04= SIO= 35.60 S04= 10.06 C03= HCO= 148.00 CAR= HAn= 60.00
8E : 0.01 PBE= 0.00 CD = 0.00 CR = 0.05 AG = 0.01 P = N = ELE= 142.00

8 lD#:3-2052-67 TYP=w"ELL COU=OAHU LOC=KAPALAl'JA AVE LAT. LON= 212016. 1575212.00 DAT=19!..1.
PH :: 6.90 SPG= loI"ED= 321.00 WAD= 25.70 TEN= 26.00 FLO= EB :: SPC=
. '.K:: 157.00 DIS: 512.00 SUS= LI = NA = 70.00 K = 5.00 BE = MG'= 36.00

" 28.80 SR = BA = 0.10 MN = 0.03 FE = 0.02 FET= F = 0.05 CU = 0.07
0.01 BG = B = AL = 0.17 PB = 0.03 AS = 6.00 SB = U =

:1(h00 BR = I = 02 = C02= H2S= NB4: N02= 6.61
03= 1.20 P04= SIO= 20.20 S04= 37.00 C03= HCO= 191.00 CAR= , BAR= 198.00

~E = 0.01 PRE= 0.00 CD = 0.00 CR = 6.05 AG = O.CH P = N = ELE= 86.60

9 [D#=3-2053-05 TYP=w"ELL COU=OAHU LOC=KALIHI LAT. LON= 212022. 1575317.00 DAT=1970.
PH = 6.60 SPG= llI"ED:: 471.00 WAD= 2a.80 TEM:: 30.00 FLO= EB = SPC::
ALK= 66.00 DIS= 660.00 SUS= LI = NA = 6.00 K = 3.40 BE = MG = 11.00
CA : 14.40 SR = BA a MN = 0.65 FE = 0.02 FET= F = 0.15 CU = 0.11
ZN = 0.13 HG = B = AL - 0.02 PB = 0.01 AS= 0.00 SB = U =
CL = 60.00 BR = I = 02 = C02= H2S= NB4= N02= 0.01
N03= (}.35 P04= SIO= 41.60 S04:: 9.00 C03= HCO=, 54.00 CAR= HAR= 82.00
BE = 0.01 PRE= 0.00 CD = CR = AG = P = N = ELE= 26.00

10 ID#a3-2054-03 TYP=l~"ELL COU=OAHU LOC=PUULOA RD LAT. LON: 212013. 1575413.00 DAT= 1965.
PH = 7.70 SPG= loi"ED= 668.00 WAD:: 21.00 TEM= 32.00 FLO= EH : SPC: 1900.00
ALK= 32.00 DIS= SUS: LI = NA = 58.00 K = 16.00 BE = MG = 1.50
CA " 3.44 SR = BA = MN = 0.05 FE = 0.20 FET= F = 0.10 CU = 0.10
ZN = 0.10 HG = B = AL = 9.05 PB = 0.01 AS = 0.01 sn = U =
CL = 620.00 BR .. I = 02 = C02= H2S:: NB4= N02= 0.00
N03= 1.86 P04= ,SIO= 28.40 S04= 25.50 C03= HCO= CAR= BAR= , 14.80 1SE = 0.01 PRE= 0.00 CD .. CR .. AG .. P .. N .. ELE:: 6.00

lit, ", "
("
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11 4C:#::S-210S-02 TYP=~~LL
PH ~ 7.40 SPG=
AI,K:: DIS=
CA :: SR =
ZN = HG ::
CL:: 25 1•OOBR =
NOS= P04='
SE = PHE=

COlJ=OAHU J.OC=PUU !WC/\KnO LAT. LON= 2121S9. 1580347.00
WED:: 137.00 TiflU)= 15.2() TEI-I= 2~;. 50 FLO= Ell =
81J8:.: LI .. N1\. = K .. lill =
Bl\. = I'm - FE = FET:: F -
B = AL - P13 = A,,'!1 = SB =
I = 0') = C02= H2S:: NH4::o.
SIO= s"O,~= cos= nco:: 144.00 CAIl=
CD = CB. - AG = P ., N =

( .
DAT=I(S.
sPC=
I'1G =
cu ::
U ­
N02=
lIAR::
ELE= 140.00

12 ID#=S-2142-03 TYP='f'iELL COlJ=OAIlTJ J~OC=DEJ.LOlll-S Ali'D LAT,J..ON= 21210S. 1574238.00 DAT::1962.
PH = SPG= ViED:: 41.00 Wi\])= 7.30 TE1'1= 26.10 FLO:: En = SPC=
JUoOK= DIS= sus::: LI = NA :: K = RB :: MG =
CA = 811 :: BA :: l'1li .. FE - FET= F = CU =
ZN = HG = B = AL = PE .. 1\8 - SD - TJ ;:

CL ::: 238.00 'DR = I = 02 = C02= IL'aS= NH4:: N02=
N03= P04= SIO= 804= C03= HCO= CAR= H,\R=
SE = PHE= CD = CR = AG :: P = N = ELE= 20.00

13 ID~=3-2153-02 TYP=',~LL COU=OAHU LOC=MOAN ALUA LAT,LON= 212106. 1575337.00 ))AT=1928.
P!:I = SPG= tmD= 289.00 Willi= 19.10 TEI'1'= 21.50 FLO= EH = SPC= 400.00
ALK= 6'l.OO DIS= 255.00 sus= LI = NA = 38.00 Ie = 3.10 RB = I'IG = 12.00
CA = 17.00 SR = BA .. 1'1lQ' = FE= FET= F = 'cu =
ZN = HG = B = AI. .. PH = AS = SB :: U =
CL = 74.06 DR :: I = 02 = C02= H2S= Jm4= N02=
N03= 0.40 P04= SIO= 63.00 S04= 15.00 C03= HCO= 84.00 CAR= JLm= 92.00

, SE = PIIE:: CD = cn. - AG = P = N = ELE= 20.06

14 1Do#:3-2153-07 TYP=w~LL COTJ=OAHU LOC=MOANALUA LAT. LON= 212117. 1575346.00 DAT=1972.
PH = 7.60 SI'G= lII'ED': 362.60 W,\D= 2().00 TEM= 25.60 FLO= EH = SI'C= 3n1.00
ALK= 51.00 DIS= 200.00 sus= U = 1'1A - 3B.00 K = 2.00 JU3 = JlIG = 12.00
CA " 13.00 SR :: DA = M = 0.02 FE .. 0.16 FET= F - 0.10 cu =
ZN = &.03 HG :: B .. J\L = 0.10 I'D = JU3 .. SD = U =
CL = 76.00 HR = I = 02 :: C02= 2.50 H2S:: HH4= NO:!=
N03= 2.20 P04= 0.07 SIO= 44.00 S04= 12.00 C03= Reo= 62.00 CAR:: HAlt: 82.00
SE = PHE: CD :: CR = AG = I' .. 0.00 Ii .. 0.39 ELE= 23.00

"l5 ID#=3-215S-09 TYP=w'ELL COlJ=OJ\HU LOC=MOANALUA LAT,IoOON= 212127. 1575320.00 DAT=1960.
PH = 6.50 SPG= WED= 115.00 W,\D= 23.136 1'E1'1= 25.00 FLO= EH : SPC= 3770.00
AI,I(= 226.00 DIS= 2103.00 sus= LI .. N1\. .. K = rm = HG = 203.00
CA = 122.00 SR = BA - l'1li = FE = FET:: F - Cll =
ZN =, HG :: H = AL .. PB = I\S - BB = U =
CL :: 1050.00 BR = I = 02 = C02= H~~S~, Nfl4= N02=
N03= P04:: SIO= SO,~= C03= nco= 27fi.OO CAR= HAR= 1140.00
SE = PIIE= CD = CR = AG = P = Ii = ELE= 50.00



16 ID#=3-2202-03 TYP=loi"ELL COTJ=OAHU LOC=RONOULIU1.1 LAT,LON= 212220. 1580218.00 DAT: 1964.
PH = 7.(H SPG= WED= 3(t4.00 WAD:: 19.06 TEI'1= 2~~ .• 20 FLO= Ell = SPC=
ALl(:: 8?00 DIS= ·~96. 00 SUS:: LI -- NA = 100. O(~ K -- 5.00 lID -. MG .. 27.40
CA = 19.10 SR " BA .. I'lN .. i). (Hi FE = 0.04 FErr:: 1" - O. to CU = 0.10
ZN = 0.10 JIG - 13 .. AL - 0.05 FB = 0.01 AS = 0.01 SB - 11 =
CL = 145.00 BR = I .. 02 - CO:!:: B:2S:.: NHtI<:: N02= 0.00
N03: 5.13 PO'~= SIO:: «j:J..OO 804= 42.00 e03= liCO= 73.00 CAR:: HAIl:: 132.00
SE = (L 0 1 PHE: 0.00 CD - CR -. AG = P - N - ELE= 50.00

17 ID#::3-2202-09 TYP=WELL COU=OAHU LOC=HONOULIULI LAT,LON= 212220. 1580218,00 DAT=1964.
PH = 7.00 SPG:: \iiED= 312.00 tvAD:: 11.7() TEI'f:: J?J.O.:: EJI = SPC=
ALI(= 87.00 DIS: SUS:: LI .. NA ., 100.0(t K : 5.00 JU3 .. JlfG - 27.40
CA = 19.10 SIl : 13A - I'f.N .. 0.0;') FE - 0.04 FET= F - 0.10 CU = 0.10
ZN .. 0.10 HG - )] = AL .. 0.05 PH :: 0.01 AS " 0.01 SD = 11 =
CL = 145.00 DR = I = 02 - CO2:: H2S:: NH4:: N02:
N03= :>.13 P04= SIO:: 03.00 S04:: 4:~.00 C03= lICO: CAR= HAR= 132.00
SE = 0.01 PRE= 0.00 CD .. CR .. AG = P - N = ELE= 50.00

18 ID#=3-2202-15 T'lP=WELL C01]=OAlnJ LOC" I'1I LL PlDJP··7A LAT. LON= 212~a04. 1580212.00 DAT=1968.
PH :: 6.50 SPG:: 'tv"ED:: 4611.00 WAn" 12.00 TEli:: 2~i. ~)O FLO:: Ell = SPC= 2730.00
ALI(= 10.00 DIS= Hi30.00 sus:: LI -. Ni\. : 130.00 K = 4.00 JU3 :: HG :: 5 t).OO
CA : 10B.OO Sil : HA .. JlIN - i). (Hi FE = O.\t4 FET: F = 0.10 CU = 0.10
ZN :: <t. 10 HG : n = AL - 0.05 PH = 0.01 AS :: 0.01 SB = U =
CL = 840.00 BR = I .. 02 - CO2: H2S= NJI4= N02= 0.00
N03= 4.61 PO'~: 810:: 82.00 SO·~= 5:~. 00. eoa= RCO: 12.00 CAR= 502.00 BAR= 519.00
SE :: 0.01 PRE:; 0.00 CD :: CH. = AG = P = N = ELE= 46.00

19 ID#::3-2255-07 TYP=r~"ELL COU=OAIIU LOC=HALAWA LAT,LON= 212221. 1575544.00 DAT=1967.
PH = 7.20 SPG:: loi1W= a91.00 WAn" 22.60 TEI'I:; :H.70 i'~LO= Ell = SPC= 0.00
AlK= 52.00 DIS: 358.00 sus:: LI .. NA .. 50.00 K = 2.80 HH = JI[G = 14.00
CA = 12.80 SR = HA .- :!'m ... 0.05 FE = 0.01 FET.:: F :: 0.16 cu = 0.03
ZN = (). 10 JIG :: D - j\L .. PB .. (LOI AS = 0.05 SD = U =
CL = 96.00 DR = I :: 02 - ',.30 CO2:: H:I.OO H2S= Nl!4~ N02::
N03= 5.10 P04= 0.30 SIO= 6·~. 00 SO<~:: 18.00 e03= HCO:: 63.00 CAR: lIAR: 112.00
sE = PRE:: CD = CR - 0.05 AG : P - N - ELE= 21.00

20 ID#=3-2256-12 TYP=WELL COlJ=OAlTIJ LOC=AIEA LAT.T-ON:: 212238. 1575611.00 DAT=1976.
PH : SPG= WED:: 18:~. 00 WAD= 23.00 TEI>I:: 27.00 FLO:: EH = sPC= 580.00
ALI{= DIS= SUS= LI - NA = K :: nn = !'IG =
CA = SR = HA = JIm :: FE = rET= F = CU =
ZH = HG = 13 = AL - PB = AS - SB = TJ ::

CL : 160.00 BR = I = 02 = CO2: 1I2S= NB:4= N02=
N03: P04= SIO:: S04:: C03:: RCO= Cl\R= BAR=
SE - PRE= CD = CR = AG :: P = N = ELE= t 1,00

c'
"

(\
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21 (..)#=3-2306-02 TYP='iiELL C01J=OAIIU LOC=WAIPi\JIU LAT,J"ON= 212327. 1580002.00 DAT::( 9.

PH = 13.10 SPG-= l'i"ED= 214.00 wAD:: TEM'= 23.00 FLO= EH :: SPC: 666.06
ALK= DIS: SUS: LI = NA .. 00.00 K - 3.60 Jill = HG = 20.00
CA = 19.06 sa = DA - I'fN = FE :: FET= F - 0.10 ell =
Z:N = HG :: B : AL : PE - AS = sn = u =
CL : 135.00 BIt : I = 02 - CO:~:: H.2S:: NIT4: N02=
N03= 5.10 P04= SIO= 66.06 S04= C03'~ Iieo:: sa.ol) CAR= BAR'" 136.00
SE = PRE= CD = cn. = AG - P .. Ii = ELE= 10.00

22 ID#=3-2300-07 TYP=r.~"ELL COU=OAlIU J.OC= WA IPL\JIU P6A LAT,LON= 212322. 1580038.00 DAT=1969.
PH = 7.00 SPG= l~lm:: WAD= TEl'!= 30.00 FLO= EH : SPC=
ALl{= 70.00 DIS= 504.00 SUS:: LI = Nt\. :: 1·~5. 00 K = 0.20 lID = l'IG = 6.46
CA = 4'~'00 sn = DA = :MJ~ = 0.01 FE = 0.06 FET= F = 0.06 CU = 0.05
ZN = 0.08 HG = B = AL = 0.02 PB = 0.05 J\8 = 0.00 SB = U =
CL = 8~). 30 nR: I .. 02 - CO2:: H2S= NH4= N02=
N03= 0.15 P04: SIO= 44.50 S04= 5.60 C03:: HCO= 51.00 CAR= HAR= 116.00
SE = 0.61 PRE= 0.00 CD = CR :: AG = P = Ii = ELE= 60.00

23 ID;~=3-2300-11 TYP=\~"ELL COU=OAHU LOC::.WAI PAlIU LAT,LON= 212342. 1580012.00 DAT=1975.
PH = .).80 SPG= WED:: 202.00 WAD= 21.50 TEl1= 22.50 FLO" En :: SPC: 700.00
ALK= 73.00 DIS= 444.00 SUS= LI - NA = 96.00 Ie - 3.60 RB = l'IG = 19.60
CA= 22.00 SR = BA = NJ~ = FE = 10.00 FET= F = CU =
ZN = HG = B = AL = }))3 = AS - sa = U -CL = 180.00 DR : I - 02 = C02= 23.00 H2S= NH4= N02=
N03~ P04= 0.55 SIO= 60.00 S04= 31.00 C03= Heo:: 89.00 CAR= lIAR= 130.00
SF; = PRE= CD = CR - AG : P = 0.18 Ii = 1.96 ELE= 18.00

24 Il)#=3-230(}-18 TYP=l~1:LL COU=OAIITJ LOC="W-AIP~\JIU LAT.tON= 212340. 1580019.00 DAT=1960.
PH = 6.80 SPG= wlm= 205.00 WAll= 24.20 TEM= 22.00 FLO'~ EH = SPC= 453.00
ALI(:: 44.00 DIS= 318.00 SUS= LI = NA = 65.00 K = 10.90 lill = I'fG = 13.00
CA :: 16.00 sn :: BA CI MN = 0.05 FE = 0.02 Ji'ET= F = 0.32 CU = a.Ol

,ZN = 0.04 HG = B :: AL = 0.01 PB = 0.01 J\8 :: 0.00 sa : U =
CL = 96.00 BR : I :: 02 = C02= H:~S= Nll4" 1'102=
!'l03= B.86 P04= SIO= 60.00 S04= 20.00 C03= RCO= 5'~. 00 CAR= HAn:: 94.60
SE = 0.01 PRE:: 6.00 CD CI CR .. AG = P .. N = ELE: 26.00

25 ID#=3-2301-01 TYP=loi"ELL COU=OAHU LOC=WAIKELE ])8IA I.AT.LON= 212358. 1580109.00 DAT:: 1954.
PH = 8.20 SPG= l~"ED= 425.00 WAD= 19.80 TE!'I:: 22.00 FLO= EH = SPC=
ALK= 46.00 DIS= sus= LI = I'lA .. Ie = Jill = HG = 10.7u
CA = 32.60 SR = BA = NN = 0.60 FE = 0.16 FET= F = 0.10 CU = 0.01
ZN = 0.60 HG = B .- J\L = 2.70 PB :: 0.01 AS CI 0.01 SB = 'i =
CL = 51.00 BR. = I : 02 = C02= I12S= NB4= N02=
,N03= 1.20 PO'~= SIO= 61.20 804,:: 31.20 C03= HCO= CAR:: IIAR= 129.50
SE = 0.01 PRE= 0.01 CD = CR CI AG = P :: N = ELE= 21.00



26 ID#::: 3-2301-34.· 'I'YP:::M~LL COU=OAHTJ LOC= HOEAEA-l LA~r. VON= 212321. Hm0137.00 DAT=1968.
PH ::: 7.05 SPG= 1iiED:: 194.00 lIiAD:: 17.eO TEN:..; 22.56 FLO:: EH .. SPC= 66;J.eO
ALK= 72.eo DIS:: '~49. eo sus= LI .. NA = 85.90 K = 3.Be RJ3 .. NG = 15.70
CA = I'L40 SR = BA - N:N .. 0.02 l'}<~ :: o.e~~ FET:: F - 0.20 cu = 0.02
ZN = HG = B .. At .. PB = O.O:! AS= 0.02 SB - U -
CL .. 120.eo J3R = I .. O'} .. ~r . '10 co~~:: lii.OO H~~8:: NH4== N02=..
N03= 9.20 P04·= 0.75 SIO:: 71. eo S04:: 39.ae C03= HCO= 89.0e CAIt:: lIAR:: 106.eo
SE = 0.01 PRE= CD = CIt = 0.01 AG = P = I~ = ELE= 131.00

27 JD#=3-2302-01 TYl3=WELL COU=OAllU LOC=IaJNIA I tAT. LON= 212318. 15ne208;OO DAT=1968.
PH = 7 .. 10 SPG:: "loilm:: 3()O.O0 WAn= 23.au TEI'I:: 22.00 n~o= EH = SPC= 622.0(}
ALK= 8U.oe DIS= ·~43. 03 sus= LI - NA = BO. (ll:> Ie ,- 3.60 lID = 11G = 16.2e
CA = 14.00 SR :: BA .. MN = 0.02 FE :: (). 02 FET= F = 0.25 cu = 0.02
ZN = 0.20 ' JIG = B = AL - 0.60 PB = 0.02 AS - 0.02 BB = U =
CL = 10a.oe BR = I - 02 = 7. 8(~ C02= 13.00 11:~S= NH4= N02=
N03= B.4e P04'= 0.95 SIO= 73.e0 S04= 36.90 C03= Heo= 107.00 CAR= HAlt= 10 l.oe
SE :: O.el PIlE= n.el CD = CH. :: o.e! AG = P = N = ELE= 201.0e

28 ID#=3-2302-02 TYP=w"'ELL COlJ=OAHU LOC=KTflUA I LAT,LON= 212318. 1580208.00 DAT=1972.
PH :: 7.70 SPG:: '~lW:: aaa.oo WAD= 2~a.a0 TEl'!.:: 22.4,(} FLO:: EH :: SPC= 699.eo
AU{= B9.00 DIS= ·~43. 00 sus= LI .. N1\. = 96.00 K - 3.90 lID - :!'IG = 17.ee
CA = 16.00 8R :: BA .. I'm = FE = FET= F = 0.20 CU =
ZN :: He = B = AL .. PB = AS = SD .:: U .::

CL = 135.00 ER :: I - O:! = C02= 112S:: NH4= N02::
N03= 3.0e P04= SIO= 75.00 S04= 39.00 C03= HCO:: 10a.eo CAR= HAll= 110.00
SE :: PIfE:: CD = CR :: AG = P .. N = ELE= 201.00

29 ID#=3-2359-0<~ TYl3=WELL COU::OAHU LOC= Wi\. IPAIITJ LAT. LON= 212334. 1515916.oe DAT=1969.
PH = 3.0e SPG= NED'" 10;.. 06 '/M])= 16.0e TEM'= 22 .. 50 FLO:: En = spc= 1510.00
ALK= DIS:: sus:: LI = N'A = 117.00 K = 7.20 RJ3 = NG = 71.oe
CA :: 66.eo 8R = DA .. I'lJi - FE = FET= F = CU ::

ZN = HG = B :: AL :: PD - A(~ = SD :: U =
CL = 395.00, DR :: I .. 0') :: CO:~= Jr~8:: NlI4= N02=..
N03:.: P()4= 810= 68.00 804= C03= HCO= 69.00 CAR= HAR= 456.oe
SE PRE= CD :: ell :: AG = P = N :.: ELE= 11.0e

30 ID#=3-2359-05 TYP='tot"'ELL COTT=OAHU LOC:::'WAIPAHU LAT. LON= 212334. 1575921.00 DAT=1975.
PH = 6.70 SPG= WED:: 150.00 WAD = 17.10 TEl'I= 22.50 FLO= Ell = SPC= 1200.eo
ALl(:: 5~~. 00 DIS= 97B.eo SUS= LI .- NA = Hi\}. 00 K = 7.30 III = MG = 30.00
CA ;: 79.00 sn = Bi\. = I'n~ = l~E = 10.00 FET= F = cu =
ZN = HG :: B = At = PH = AS - SD = U =
CL = 3·W.OO DR : I = 02 = C02= 21.00 H2S= N1I4:: N02=
N03= 7.20 PO'~= 0.40 SIO= 59.eo S04:: 6~Leo C03= lICO= 65.00 CAR= HAR= 53().oe
SE = PRE: CD :: CR = AG = 13 = 0.13 N = 1.6e ELE= 9.0e

('I



(
31 ID#=3-2359-06 TYP=w~LL

PH = 7.90 SPG=
ALK= DIS=
CA = 39.00 SR =
ZN = HG =
CL = 28a.00 BR:
N03= 5.40 P04=
SE = PIIE'"

( (

COTJ=01\HU
'tiED= 127.00
SUS=
B1\ :
B ­
I -
SIO= 66.00
CD =

WAD::
LI =
MN =
AL ::
o:! =
S04=
ell. =

LOC: l:~-A IPAIDJ
15.60 TEM= 22.50

NA = 106.00
FE =
PH ::
C02=
C03::
AG =

LAT. LON=
FLO::
K ..
FET=
AS ::
H2S::
HCO::
P -

212332. 1575924.00
Err ::

5.00 Jill-
F = 0.10
sa ..
JUI4::

72.00 CAR=
Ii ::

«
(

lJAT: 1969.
sPC:: 1130.00
MG = 33.00
CU ::
U =
N02=
HAR= 254.00
ELE= 6.00

•

32 ID#=3-2359-14 TYP=l:;El.L COU=01\I]U J.OC=WAIPAHTJ LAT.J~ON= 212331- 1575930.00 DAT=1969.
PH = 7.60 SPG= '{IrED= 171.00 WAD:: 19.10 TEli{:: 21.60 FLO:: EH = SPC= 2850.00
ALK= 46.00 DIS= sUS= LI = HA : 220.00 K :: 11.00 RB = I'fG = 130.00
CA :: 12·~.00 SR :: BA = NJ~ .. FE - )i'ET:: F = CU =
ZN = HG = B = AI. .. PE = AS = SB = U =
CL = 84f1.00 BR= I = 02 = C02= I!'1S= NH-~:: N02=
N03= 5.40 PO-~= SIO= 66.00 S04= C03= liCO= 56.00 CAR= HAR= 84'~.00
SE = PRE= CD = CR = AG = P .. N :: ELE= 0.00

33 ID#=3-:-2:359-15 TYP=w~LL COlJ=OAHU LOC" w"A IP1\HU I.AT.LON: 212333. 1575923.00 DAT=1969.
PH = 7.90 SPG" 1'i"ED= 191.00 WA]):: 17.BO TEM= 22.00 FLO= Ell = SPC= 3520.00
.<\1.K= 41) .00 DIS= SUS= LI .. NA = 320.00 K = I-LOO RB = HG = 150.00
CA = 136.00 SR = BA = 1'rn= F]~ = FET= F = eu =
ZN :: HG = B = AI. = PH = AS = SB = U =
CL = 1050.00 BR :: I = 02 = C02= H2S= NH4= N02=
N03= .lo. 10 P04= SIO= 6·{..00 S04:: C03= nco::: 60.00 CAll.= IIAR= 956.00
SE = PRE:: CD = CR = AG = P - N = ELE= 9.00

34 ID#=3-2359-16 TYP=w"ELL COU=OAllU Loe:: WA IPJUf(J LAT. LON= 212332. 1575919.00 DAT:1969.
PH : 7.70 SPG= w"ED= 162.00 WAD:: 16.30 TEM= 22.00 FLO:: Ell = SPG= 5a20.00
ALK: 43.00 DIS::: SUS= LI - NA = 4BO.eo K = 21.00 RB - 1'lG = 240.00
eA = 210.00 SR = llA = l1N .. FE = FET= F = 0.10 ell ::
ZN ::: fiG = B :: M. ::: PB = AS ,= SB = U :::

CL = 1650.00 BR = I = 02 = C02= IJ2S= Nfi4:: N02=
N03= 4.00 P04= SIO= 62.00 S04:: C03= nco:: 53.00 CAR:: nAR= 1510.00
SE = PlIE= CD = Cll = AG - P :: Ii - ELE= 10.00

35 m#=3-2359-17 TYP::l~~LL COU=OAi1JJ LOC=WAIPAIIU LAT. LON= 212333. 1575920. CO DAT: 1969.
PH : 7.90 SPG: TrIEU= 175.00 WI\])= 17.20 TEI1= 22.00 J~LO:: Ell .. SPC= 3680.00
ALK= 46.00 DIS= 2960.00 SUS= LI - NA : 295.06 K :: 14.00 RB = rIG = l't;;.OO
CA = 156.00 sa = HA ::: l1N = FE = FET= F = eu =.
ZN = lIG = B .. AL'= 1'13 = AS = SB .. U =
CL = 1110.00 DR = I :: 0') = eo~~= II2S:: NH4= NO~:::..
N03= 5.40 PO"!,= SIO= 65.00 804-= coa:: nco= 56.06 CAR:: HAR= 1110.00
SE = PRE= CD = CR = AO - P .. N = ELE= 11.00



36 ID#=3-2400-01 TYP=lv"EIL COU=OAHU LOC:: W"A IPAHU LAT. J.()N= 212408. 580026.00 DAT=1968.
PH .. 7.35 SPG= WED:: 3:m.OO WAD:: 17.4~ TEl'!::: FLO:: 1m SPC: 40;';.00
ALl(': 72.00 nIS:: 34.:l.00 SU~;:: LI .. NA ., ·,ra.30 K " 2.60 RB !'IG : 7.90
CA :: 8.40 SR :: EA .. l'fN .. 0.02 FE - O.O:! FET:: Ii' :: 0.35 CU : 0.02
ZN : HG .. B :: M_ :: PB :: 0.02 1\13 " 0.02 SH :: 1] =
CL = 80.00 ER = I :: 0') .. B.(~O co:!:: 5.00 Ims" NH4:: N02::..
N03= 7.60 P04,:: 1.05 SIO:: W7.00 so,~:: 21.00 coa:: HCO:: 8'>.00 CAR:: HAR:: 53.00
SE :: 0.01 PIlE:: CD :: CH. :: O.O! AG :: P .. N .. ELE= 200.00

3':' ID;:.-=3-2'~02-0J TI'l'= ~'iELI. COU=OAHU LOC"10JNIA II LAT. LON= 212410. .l51l02:J 1. 00 DAT: 1971 .
PH = .7.20 SPG:: l~l!:D:: 5~m.00 WAll:: 20.60 Tlm= FLO:: EH :: SPC= 601.00
ALK= 87.00 DIS:: 442.00 sus:: LI .. NA .. 79.00 K .. 3.50 RB :: MG :: H:l.OO
CA : 13.00 SR .. BA .. l'J}~ .. 0.62 FE :: 0.02 FET:: F = 0.30 cu = 0.02
ZN = lIG .. B : At = PH : O.O:! AS = 0.02 SB = U =
CL = 105.00 BR = I = 02 = 0.20 C02= 1.30 H2S:: NH4= N02=
N03= 8.30 P04= 1. 10 SIO= 71.00 SO'1,:: 3~~. ()O C03= lICO:: 106.00 CAR= HAR= 106.00
SE = 0;01 PRE:: CD = CR ,- 0.01 AG = P :: N :: ELE= 430.oe

38 ID#=3-2458-01 'I'Yl'= ~'iELL COU=OAHU LOC=PEARL CITY LAT. LON= 212407. l575825.00 nAT:: 1958.
PH = 7.:30 SPG:: \mn:: 102.00 \fL\D:: 18. ()O TEN:: 21.50 FLO:: Ell = SPC=
ALK= 68.00 DIS= 37:3.00 sus:: LI - NA = 9C).00 K = BE :: l'fC. :: 14.50
CA = 13.50 sn. = HA .. l'fN = 0.10 FE = 0.10 rET= F = 0.30 cu :: 0.10
ZN = 0.03 HG = B = 1\L = 0.30 PH = 0.03 Ji..B = 0.01 SB :: TJ =
CI. = 1':'2.00 HR = I :: 0') .. C02= 112S= NH4= NO:!=..
N03= 0.80 P04= SIO:: 61.60 So '1<:: 37.90 e03= MCO:: 79.00 CAR:: HAR= 94.10
SE = 0.05 PRE= 0.01 CD .. cn. = AG = P .. N = ELE:: 111.00

39 ID#=3-2459-19 TYP='WELL COU=OAHlJ LOC=WAIPIO HTS-l LAT. LON= 212427. 157'5952.00 DAT:: 1971.
PH :: "!.26 SPG= lfED:: 337.00 WAD:: !<:!.(iO T'lI1:: FLO:: En :: spc= 453.00
ALK= 66.00 DIS= 338.00 SUS= LI :: NA :: 63.00 K = 2.50 RJ) = MG :: 11. eo
CA = 10.00 sn. .. I1A :: l'fN .. 0.02 FE = 0.02 FET= F = 0.2e CTJ : 0.02
ZN = HG = B - AJ~ .. PH - 0.02 AS = 0.02 SB = U =
CL ::' B2.00 BR :: I .. 0" .. 8.40 CO2:: 0.70 112S-= NH4:: N02=
N03:: 3.20 P04= 0.70 SIO:: 60.00 S04= 11).00 C03= Heo:: Bl. eo CAR= IL!\R:: 70.00
SE = 0.01 PRE::: CD :: CIl .. 0.01 AG = P :: N = ELE= 202.eo

40 ID#=3-2501-01 TYP=WELL COU=OAlIU LOC= WA IPAHU LAT. LON= , 212523. 1580145.oe DAT=1926.
PH = SPG= lv"EJ):: 4~m. eo WAD:: 19.90 TEl'!:: FLO= En = SPC=
ALK= 192.00 DIS= sus:: LI .. NA :: 76.00 K - RE = MG - 31.00
CA = 27.00 SR= HA - J'JJ~ .. FE = FET:: I~ = CU =
ZN = lIG B :: AI. .. rB .. AS = SH = 11 =
CL = 121.00 BIl. .. I = 0') .. C02= H.2S:: NH'~= N02=..
N03= P04= SIO= 56.0() S04= ·~.50 C03:: IlCO:: 234.0e CAR= lIAR= lc}5.00
SE :: PRE:: CD = cn. .. AG = P = Ii :: ELE= 242.0e

a, r,
c
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41 ID#=3-256a-02 TYP= TlJ!'INEL COU=Oi\JIU LOC=LUAJ.TJALEI LAT,l.ON= 212501. 580807.00 DAT= 1971.
PH :: 7.80 SPc= wT~D:: 175.00 WAl): 11. "cO TEl'!::: 27.50 FLO:: En SPC:: 1',,;;0.00
ALK= 258.00 DIS= 819.00 sus:: LI = NA :: 92~OO K = 7.90 Jill 1'1G = 102.{)O
CA = 36.00 SR : BA = l'IN - FE = 0.10 FET= F = 0.20 eu = 0.01
ZN = HG = B = l\L = 1.90 PH = O.(H , AS = 0.01 SB = U =
CL = 280.00 BR = r -' 02 .. CO2:: Jms" Nn4= N02=
N03: 0.50 P04= 0.05 SIO= 92.00 S()<1,: 2~~. ('0 C03= nco:: 338.00 CM'\.= HAR= 510.00
SE = PRE:: CD = Cll - AG o. P : N = ELE= 170.00

42 ID#=3-2558··10 TYP=l~"ELL COU=OAHU J.OC=WAIA1'iA LAT,LON= 212506. 1575823.60 DAT=1975.
PH = .i.80 spc= 't<I"ED= 170.00 WA)):: TEI'r= :~2. no FLO:: En : SPC= 750.00
ALK= 51.00 DIS= 366.00 sus:: LI = NA :: ~m. O() K = a.oo Jill = l'IG :: 14.00
CA = 17.00 SR = BA = I'm - FE :: 10.ae FET:: F = 0.10 CU ::

ZN :: TIG = B .. AL :: PH= AS = SB = U =
CL = 160.00 BR,: r = 02 - CO:~:: 16.00 H2S= N1I4= N02=
N03= P04:: 0.58 SIO= 58.00 S04= 19.00 coa= HCO:: 62.00 CAlt:: HAR= 100.00
SE :: PRE= CD = CR = AG - P = 0.19 Ii = 1.20 ELE= 150.00

',3 ID#=3-2600-02 TYP="(~"ELL. COTJ=OAHU LOC=KIPAPA GULCH LA"f,LON= 212601. 1580(}41.00 DAT:: 1974.
PH = 7.00 SPC= 't>/"ED= 401.00 WAD:: 22.90 TEI'I:: 25.00 FLO:: EH = SPC::
ALI(= 79.00 DIS= 200.00 SUS= LI o. NA = 19.00 K = 1.40 III .. I1G :: 12.00
CA = 8.90 SR = BA = 0.10 l'1H :: 0.01 FE .. O. e:) FET= F = 20.00 CU = 0.01
ZN = 0.09 HG = B :: 1\1 = 0.10 PH = 0.01 AS :: 0.01 S13 = 1] =
CL = 3:'.04) BR : I - 02 = CO2:: H2S= NH4= N02= 0.01
N03= 1.40 P04= SIO= 61.00 S04:: 12.00 C03:: Reo:: 87.00 CAR= lIAR= 72.00
SE :: 0.00 PRE= 0.00 CD = 0.00 CR = 0.01 AG = 0.01 P = Ii = ELE= 297.00

4- ID#=3-2603-01 TYP=WELL COTJ=OAHU LOC=WAIKELE LAT,LON= 212618. 1580338.00 DAT::1975.
PH : 6.70 SPG= WED= 991.00 WAD:: 23.60 TEl'I:: 22.00 FLO= Ell :: spc= 360.00
!\LK: 69.00 DIS= 261.00 SUS= LI .. NA = :~I";. 0(; K = 2.20 lU3 :: I'IG = 15.00
:::A :: 20.00 SR :: Bi-'. .. MN = ii.OO FE : 20.00 FET= F .- 0.10 CU =
~N = HG= B = AL .. Pl3 = 1\S .. 8B = TJ •...

:::L :: 46.00 BR : I :: 02 = CO2:: 27.00 H2S:: NH4:: N02::
W3= 9.60 P04-= 0.83 810:: 'N.CO 804:: 21.00 CO:l= RCO:: 8L~.OO Cl\R:: IIi\R= 110.00
m = PEE= CD :: CR - AG .. P : 0.27 !i = 2.30 ELE:: 745.00



46 ID#::3-2703-01 TYP::WELL COU::OAIlU LOC::I{ONIA LA'r,LON:: 212741- 15803'.2.00 DAT= 1974.
PH = 'l.OO SPC: WED:: 9'[6.00 Will:: 25.00 TEM::: 23.00 FLO= Ell = SPC=
ALI(: 69.00 DIS" 230.00 SUS:: LI .. N1\. = 25.00 Ie = 1.80 nn :: i'iC = 8.40
CA = 8.a0 8R :: BA = 0.10 MN :: 0.01 FE :: e.03 PET:: F = 0.80 CU :: 0.01
21'1 :: 0.29 HG :: B - AI. - e.l0 PB = (). 01 I\S = 0.01 sn = II ::

CL = 37.00 BR :: I = 0') .. CO2:: H:~S:: NIT4= N02:: 0.01'J
1'103= 3.00 P04= SIO:: 6:i. 40 SO'.= 11.00 C03:: HCO= 85.00 CAR:: lIAR= 56.00
SE : 0.00 PIm: 0.00 CD = 0.00 CR = 0.01 AG = 0.01 P :: 1'1 : ELE= 847.00

.47 ID#::3-2712-30 TYP=WEl.L COU::OAIDJ LOC::Kt\NAILE-l LAT,LON= 212752. 1581202.00 DAT::1976.
PH = 7.10 SPG= w"F.D:: IM.OO WI\D:: (~ •00 1'EI'[:: 25.50 FLO:: Ell = SPC= 628.00
ALK= 150.00 DIS:: '.92.00 SllS:: LI :: NA :: 55.00 Ie = 4.10 R.B :: NG :: 34.00
CA = 19.00 SR = BA = 1'1]~ -. 0.02 FE " 0.02 FET= F :: 0.20 Cll = 0.02
ZN = JIG = B = AL - PB = 0.02 AS = 0.01 SB = TJ =
CL :: 97.00 BR = I = 02 .. CO2:: 35.00 If2S'" NTI4= 1'102=
N03= 8.40 P04= 0.50 SIO= 75.0<1 S04= 16.00 C03:: lICO= 183.00 CAn:: BAR= 190.00
SE = 0.01 PRE= CD .. CR .. 0.01 AG - P .. 0.13 1'1 = 2.2'.) ELE= 34.00

48 ID#::3-2800-01 TYP=lmLL COlJ=OAIlU LOC=11IL II.ANI LAT. LON:: 212B03. 15110007.00 DAT=1972.
PH ::: 7.40 SI'G= w"F.D:: 1012.00 Wl\D:: 35.10 TE.J1:: 22.00 FLO:: Ell = SPC= 160.00
ALK: 48.00 DIS= 146.00 SUS:: LI : NA = I'LOO Ie = 1.40 IU3 : !'IG - 6.30
CA : 7.70 SB. = BA .. 11]~ .. 0.02 FE :: 0.02 PET= F : 0.10' ell = 0.02
21'1 : JIG = B .. AL .. I'B = 0.02 AS - 0.02 sn = II -
CL = 18.0(} BR :: I :: 02 = ?8() CO2:: 0.70 112S:: NH4:: N02=
N03= 0.90 P04= 0.4G SIO:: 63.00 S04= 6.50 C03: nco:: 58.00 Cl\R:: IlI\R= 45.00
SE = 0.01 PIlE: CD = CR = 0.01 AG = I' = N :: ELE= 762.00

49 ID#::3-2800-03 TYP:w"ELL COU=OAHU LOC=MILILANI LAT. LON:: 212803. 1580007.00 DAT:: 1972.
PH = 7.30 SPG-o: WE!)= 1022.00 Wl\D= TEM= 2W.50 FLO= Ell = SPC= 158.00
ALK= DIS= SUS= LI - NA = 14.00 K = 1.30 1m - MG = 5.60
CA = 7.20 SH. = BA = I'fN .. FE :: FET= F = 0.10 Cll =
ZN : HG :: B = Ill. .. PB = AS .. SB = 11 :

CL = 18.00 ER = I - 02 :: C02= R~!S= 1HI4= N02=
N03= 0.20 P04:: S£O:: 6,.,00 S04= 1L50 C03:: nco= 53.00 CAR:: HAR=
SE : PRE= CD = CR .. AG = P = N = liLE: 760.00

50 ID#=3-2808-01 TYP=~"ELL COU::OillIU LOC=NI\NAKULI LAT,LON::: 212813. 1580802.00 DAT:1972.
PH :: 7.80 SI'G= w"F.D:: 395.00 Wi\D= 441.30 TEM:: 26.00 FLO= Ell = Sl'e= 1350.00
I\LIe= 80.00 DIS= 711.00 SUS= LI = I'll\. = 120.00 K = 3.40 lill - I'IG = 28.00
CA :: 66.00 SIl :: BA = I'm = FE = 0.24 FET= F = 0.30 Cll =
ZN :: HG :: B = 1\]. = I'B : AS - SB = U ..
CL :: 160.00 BIl :: I = 0') = C02= 2.• 50 H2S= NJl4= N02='J
N03: 0.30 P04= SIO= 63.00 SO'.= 222.00 C03= RCO= 97.00 Cl\R= lIAR: 280.00
SE :: PRE= CD :: CIl - AG :: P = N = 0.07 ELE= 43';".00

(~I
I'.. ",
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51 ID#'=3-2809-05 TYP=w"ELr. COU=OAHU LOC=WAIANAE Vl\L LAT. LON= 212801. 15809aB.OO DAT=1969.
PH = 7.35 SPG= w"ED:: 33~j.00 WA:D= 77.60 TEI'I:: 1"1.0= Err .. SPC=
ALK= 62.40 DIS= sus:: LI = I'lA = 63.00 K = 0.20 IU3 :: MG = 3.74
CA = 36.00 SR = BA = I'f.N = 0.61 FE = O. o:~ FET:: F = 0.05 cn = 0.32
ZN = 0.04 HG = B = AI. = 0.62 PE = 0.01 AS = 0.00 SB :: U =
CL = 67.72 BR:: I = 0') = CO2:: H:~S:: NIH:: N02= 0.01..
N03;: 0.57 P04= SIO= 62.06 S04= e.l0 C03= nco= CAR= llAR= 100.00
SE = 0.01 PIlE= 0.00 CD = cn .. AG = P - N - ELE= 303.00

52 ID#'= 3-28 12-(H TYP='I11NNEL COU=OAlIU LOC= MAKi\JJA SrI,AFT LAT. LON= 212857. 1531246.00 DAT=1969.
PI! = 7 .. 20 SPG:: WED= 163.ao lfA]):: 16. "'?O TEN" 26.50 FLO= EH .. src= 560.00
ALl{:: 147.68 DIS= SUS= L1 - NA = H'.90 K .. 0.40 lill = l"''' = 4.91~ ....T

CA = 34.0e Sll = B1\ .. l·m .. O.()l FE = O. O~) FET:: F = e.32 cn :: 0.04
ZN = 0.05 lIG .= B = AJ. = 0.02 PH = 0.02 AS - ~.OO SD -. U =
CL - 93.00 DR = I = 02 = CO2:: It:~S= NH4= N02:: 0.01
N03= 0.75 F04= 810= 66.00 SO<I!= 3.50 C03= HCO:.: CAR:: HAR= 180.00
SE = 0.01 PEE:: 0.00 CD = cn. = AG = P = N = ELE= 140.00

53 ID#'=3-2901-C}l TYP=WELL COU=OAnu LOC::SGHOFIEL]) B LAT. LO:N= 212927. 1530148.00 DAT=1972.
PH :: 7.60 SPG:: lmD= 80.60 WAD= TEH'= 2L60 FLO:: EH = SPC:: 174.00
ALK:: 52.00 DIS= 157.60 sus= LI :: NA - 14.00 K .. 1.20 RB :: MG = 7.26
CA = a.80 SR :: BA - 1'lJ~ = FE :: FET:: 1" :: O. Ie cu =
ZN = liG = B = AL = PH = AS : SB - . U :

CL = 19.eo BR = I = 02 : CO~~: H2S= Nll4= N02=
N03= 1.60 PO<~= SIO= 69.00 SO<~:: fi.36 C03= HCO= 64.00 CAR= Il.~ll= 52.00
SE = PilE: CD = cn. .. AG - P = Ii = ELE= 276.00

5'~ ID#=3-2901-02 TYP=WELL COTJ=OAIlU LOC= SCHOF IELl) B LAT,LON= 212927. 15a01<H).OO DAT::1975.
PH = 6.80 SPG= l~ED:: 28.00 li1"AD:: 284.00 TEH= :!a. GO FLO= im = SPC:: 180.00
ALK= 5'~.OO ])18= 162.00 sus:: LI .. NA - 1:3.00 Ie = 1.70 PJ3 = l'fC = 7.40
CA = 17.00 sn. : DA .. 1m. = FJ~ = 30.00 FET= 1" = 0.10 cn ::

ZN = HG :: B :: .\L .. PB = i~S .. SE .. U =
CL :: 13.00 ER:: I ". 02 = CO2:: 1":.00 lJ2S:: NIH:: N02=
!i03= P04:: 0.67 SIO:: 64.00. 804= 4.40 CO:}= IICO= 66.00 Cill:: HAll.:: 73.00
SE :: PRE:; CD - cn. = AG .. r = 0.22 N = 0.64 ELI:;: 276.00

55 ID'~=3-29(H-07 '!'YP=TUNNEL COU=OAHU LOC=SCH01~ lEU) LAT,LON= 212927. 1580148.00 DAT::1972.
PH = 7.60 SPG:: \'11m" 1080.00 'BD:: 550.10 TEl'!': 23.00 FLO:: Ell .. SPC= 190.00
ALI(:: 52.00 DIS= sus:: LI .. NA = 14.00 K = 1.20 Jill :: UG .. 7.20
CA = 8.80 sn = Bi\. = MN : FE = FET:: F :: 0.10 CU =
ZN - HG = B = AI. - PH = AS - sn :: U -
CL .. 19.00 Bn. = I : 02 = co~~= H2S= NII<~= N02::
N03:: 1.60 P04= SIO= 69.00 S04= 5.30 C03:: HCO: 6<~.OO Ci\R= HAR:: 52.00
SE = PHE= CD = cn. " i\G = P :: Ii :: ELE:: 850.00



56 ID#=3-2901-08 TYP=\oi"ELL COU=OiUfU LOC=WARIAWA LAT,LON= 212944. 1580143.00 DAT:: 1972.
PH ,. 7.30 SPG·= lv'lm= 800.00 WAD= 275.·~O TKI'I= 22.70 FU):: Ell .. SPC:: 133.00
ALI{= 52.00 DIS= 166.00 SUS:: LI .. NA = 1·.... 00 J( .. 1.30 Jill :: rIG :: 6.40
CA = 8.80 SR :: HA .. J'!]i .. 0.00 FE - 0.05 FET= F = 0.10 CU =
ZN = HG .. n = AL .. 1. ~~3 PH = l\S = 0.00 sn = TJ =
CL :: 19.66 ER .. I .. o:! .. co:~:;: H:!S~: NlJ4= N02= a.611
N03= 2.30 P04:: SIO= 72.0() S04= 7. 3(~ C03:: Heo:: 64.00 CLUl:: lIAR:: 49.00
SE :: PRE: CD = CIt :: AG = P .. N = ELE= 870.00

57 ID#=3-2961-69 TYP=~~l~LL C01J=OAHU LOC=WAHIAWA LAT.tON= 212~~45 . 1586142.00 DAT= 1971.
PH = 6.90 SPG= lv"ED:: 990.00 ~~'AD:: 275.00 TKl'1= 21.50 FLO:: En CI SPC= 200.00
ALK= 54.00 DIS:: 204.66 SUS:: LI - NA = 16.00 K " 1.40 )U:3 .. :MG = 7.80
CA = 9.10 SR = DA - 11li = O.O:! FE = 6.02 FET= F = 0.10 CU = 0.02
ZN = 0.10 'HG = 13 = l\L = 0.05 PH = O.O~~ i-\.." = 0.01 SB = U =
CL = 21.00 BR !: I = 02 :: 7.85 C02= 11.50 F..2S= NH4= N02=
N03= 2.80 PO'~= 0.50 SIO= 74,.00 S04:: .~. 30 C03= HCO= 66.00 CJUl= JlM= 55.00
SE = 0.()1 PIlE= 0.00 CD = CR = 0.01 AG = l' :: N = ELE= 873.00

58 ID#=3-2901-11 TYP::l>r"ELL C01J=OAIlU LOC=WAHIAWA LAT,LON= 2129·~6. 1580141. 00 DAT:: 1972.
PH = 7.50 SPG::: WED:: 821.00 WAD:: 272.90 TEl'l= :H.50 FLO:: Err : SPC: 137.06
ALK= 54.00 DIS= 168.00 SUS= LI ':: NA = 16.60 K .. l.30 RB = I'IG :: 7.00
CA :: 9.20 SR :: 8A : I'fN = 0.02 FE : O.O:! FET: F = 0.10 CTJ : 0.62
ZN :: HG = 8 : At .. PB = 0.02 AS - 0.02 SE : U =
CL :: 19.00 HR : I : 02 = 7.60 C02= 13.00 H2S= NH4= N02:
N03= 3.80 P04: 0.65 SIO= 74.00 S04= 5.90 C03= HCO= 66.00 ClUl= HAR= 52.00
SE = 0.01 PRE: CD : cn : 0.02 AG = P : N : ELE: 873.00

59 ID#=3-2902-01 TYP=w"ELL COTJ=OAIITJ LOC='WAH IAWA E;{P1 LAT,LON= 2129~8. 1580218.00 DAT=1974.
PH = 7.20 SPG= lv"ED= 986.00 WAD:: 275.80 TEj\f: 23.00 FLO:: En = SPC: 185.00
ALK: 52.00 DIS: 177.00 SUS= LI - NA = 16.00 K : 1.40 RB : HG :: 6.10
CA :: 8.60 SR : B1-\ - l'IN = FE = 30.00 FET:: F : 0.10 CU "ZN = HG : 13 : AJ~ - 1'13 = AS - SH : U ::

CL = 17.00 liR = I : 02 :: C02= 6.40 H2S= NH'~:: 1'f02=
N03= P04: 6.71 SIO= 81.00 804:: 11.00 C03= RCO:: 63.00 cm:: HAR= 47.00
SE : PRE: CD .. CR - AG·::· P .. 0.23 Ii - 0.93 ELE: 866.00

60 ID#=3-2912-0t TYP=lv"ElL COTJ=OAIIU LOC= Mi\KAHA LAT. LON= 212852. 1581303.00 DAT=1976.
PH : 7.20 SPG= WED:: 6·~0. 00 lv-AD: 83.50 TEI'I= 25.00 1"1.0= Ell = 8PC: 530.00
ALK= 126.00 DIS= 34·~.00 sus:: LI :: NA = 33.00 K = 4.10 III - I'!G : 30.00
C1\ : 2'..'.00 SR = BA = :MN .. 10.00 FE = FET:: F = 0.20 eu :

ZN : HG : B .. AI. = PB : l\S : SD : TJ :

CL : 92.00 DR : I : 02 - C02= 16.00 lJ2S:: tlIT4= N02= .
N03= P04= 0.25 SIO= 66.00 S04= 6.60 C03:: IlCO:: 15·~. 00 ClUl:: liAR= 190.00
SE = PIlE: CD : CR = AG = P = 0.03 N = 1.90 ELE:: 491.00

(,'
It. ., "', I,



n,,·"··."""··f ".""'.~.., , "",.•

(

61 ID#::3-3013-09 TYP=WELL COTJ=OAHTJ LOC:::.OHIKILOLO LAT. LCIi= 213024. 1581333.00 DAT= 1973.
PH = 7.30 SPG= loi""ED= 235.00 \~AJ)" 18'L 00 TErI= :!7.60 J?J~O= Ell .. SPC= 6240.00
ALK= 142.00 DIS= 3590.00 SUS: U .. NA = 960.00 K : 20.00 Jill = l'fG = 170.00
CA :: 130.00 SR = BA = 11Jq .. FE :: FET'~ F = 0.30 Cll ::

ZN :: HG= B = AL -. PB = AS = SB = U =
CL = 1900.06 BR = I = 02 = C02= H2S'" NH4:: N02=
N03= P04:: 0.34 SIO== 77.00 SO·~:: 2'i!O.OO C03= HCO:: 173.00 CAR= HAR:: 1000.00
SE = PRE:: CD = CIt .. AG = P = 0.11 N = 1.40 ELE= H36.00

62 ID#=3-3102-02 TYP="{~"ELL COU=OAllU Loe= lIELErfANO LAT. LON= 213146. 1580244.00 DAT=1973.
PH = 7.10 SPG= "{{ED:: 977.00 WAD:: TEH:: 21. 10 FLO= Ell = SPC= ID7.00
ALK= 59.00 DIS= 170.00 sus: U : NA = 15.00 K : 1.60 lU3 = J'fG = 7.70
CA = 8.80 SR = BA :: l'1].~ .. FE : FET= F = 0.20 CU =
ZN = HG : B = AL .. PB - A~; :: SB = TJ =
CL = 18.00 BR = I = 02 = C02= 9.20 1128= Nll4= N02=
N03= 0.80 P04= 0.71 SIO= 72.00 SO'L:: 9.~!O C03:: nco= 72.00 CAR= Hl\R= 54.00
SE = PRE= CD = CIt : AG : I' - 0.23 N :: 0.19 EL£= 972.00

63 ID#:3-3203-01 TYP=WELL COU=OAHU Loe" HALElfANU 1'25 LAT. LON= 213216. 1580342.00 DAT:1974.
PH : 7.60 SPG: loilW:: 1070.00 WAD: TE1'Ic: 22.00 FLO: EH : SPC: 190.60
ALK: 48.00 DIS: 166.00 SUS: U : NA == 17.00 K : 1.80 lU3 : J'fG = 6.90
CA = 9.30 SR :: BA = JIl]~ .. FE = 3ij.OO FET= F = 0.10 CU =
ZN :: HG :: B :: M~ - PB = J\S :: sn - u =
CL :: 19.00 BR : I = O~~ = C02= 2. ,~o 1!2S= l'l1I4= H02=
N03= P04:: 0.64 SIO:: 69.00 804:: 11.00 coa= BCO:: 59.00 CAR:: HAIt= 52.00
SE = PIm= CD = cn. :: AG = I' = 0.21 N :: 0.58 ELE= 860.00

64 ID#=3-3213-06 TYP=WELL COTJ=OAllU LOC::J'lAKUA LAT. LON= 213225. 15111359.00 DAT=1972.
PH = "l.40 SPG= loi'E]):: 50.00 WJ\D:: TEl'i= 2:6.50 FLO" EH = spC= 875.00
ALI(= 87.00 DIS= 547.00 SUS= LI .. NA :: ta2.00 K :: 3.00 lU3 - 1'1G = 2~.00

CA :: 17.00 SR = BA = I'm - FE = FET= F = 0.20 CU ::

Zl'l = HG = B = AI. = I'll = AS = SB = U =
CL :: 210.00 BR - I = 02 - CO2:: It~S= NH4= N02=
N03= 2.40 1'0-1,:: SIO= 61.00 80'~:: 36.00 C03= Heo:: 106.00 CAR:: HAR= 12;'.00
SE :: PIm= CD = Cll = AG = P = Ii - ELE= 26.00

65 ID#=3-331'~-01 TYP=WELL COTJ=OAJITJ LOe'~JmAWAULA LAT.LDN= 213307. 1581427.00 JlAT=1972.
PH = 7.50 SPG= WED= 264.00 WAD:: 5.00 TEM:: FLO:: En = spc= 2010.00
ALK: 111. 00 DIS: 1090.00 SUS= LI - NA = 224.00 K = "' .. 20 RB :: HG : ",,:'3.00
CA = 50.00 sn. = BA = l'l]'/ : 0.05 FE .. 0.03 FET= F - 0.30 CU = 0.10
ZN = 0.10 HG = B = At :: 0.05 PH = 0.00 AS : 0.01 SB :: TJ =
CL :: 510.00 BIt: I = 0') = C02= E2S= NH4:: N02::..
N03= 3.00 1'04= SIO= 69.00 S04= 81.00 C03:: nco= 135.00 CAR:: rum= 42:1.00
SE = 0.00 PRE= 0.01 CD: CR : AG = I' = Ii = ELE= 183.00



66 ID#=3-3314-02 TYP=WELL COTJ=OAHTJ LOC=KEAWAULA LAT,LON= 213301'. 1581421'.00 DAT=191'2.
PH = 1'.70 SPG= l~"ED:: 2"!3.00 Wl\p:: 'L,60 TEM:: 2~i. 70 FLO= Ell = SPC= 1730.00
ALI{= 111. 00 DIS:: 983.00 sm~:: L1 :: NA = 188.00 K - 6.00 Jill = MG = 70.00
CA :: 43.00 sa :: BA = MN - FE :: FET::- l~ :: CU =
ZN = HG = B :: At -. PB = J\8 :: 8B :: U ::

CL :: 41'0.00 BR = I .. n:! .. CO2:: H2S= NIl4:: N02=
N03= 4.60 P04= SIO= 78.00 804:: 55.00 C03= HCO= 135.00 CAR= lIAR= 401.00
SE = PUE= CD = CIt :: AG = P = N .. ELE= 174.00

67 ID#=3-3314-03 T'iP=WELL COlJ=OAHU Loe= lillAWAULA I.AT.LON:: 213357. 1581417.00 DAT= 1971.
PH = 7.00 SPG= flED = 117H.OO Wiill= 13.50 TEl'I= FLO= Ell = 8PC= 1180.00
ALl{= 69.00 DIS: 665.00 SUS= Ll = NA = 116.00 K - 7.60 nn = MG : 4'~.00
CA ;: 37.00 SR = BA : rm - )<'1': = 96.00 FET:: l~ = ().20 CU =
ZN = JIG :: B .. At = 0.30 PH = AS = SB .. lJ =
CL = 290.00 BR = I - 0') = C02= 11:~S:: IHf4:: N02=..
N03= 5.10 PO'~= SIO= 63.00 S04:: 56.00 C03= nco:: 8'~.OO CJUl.= HAR:: 274.00
SE = PRE= CD = cn. - AG = P .. N :: ELE= 1146.00

68 m#::3'-3'~04-02 TYP=TU1'l'NEL COU=OAHU LOC=WA !l\LTJA LAT. LON= 213432. (580421 •00 DAT::1975.
PH = ~!. 20 SPG= WED= :!3ii.OO l'iAD:~ 11. 10 'I1m:c~ 21. 10 FLO= ~11 = SPC=
ALI{" 69.00 DIS= 172.00 sus':: LI - NA = 24.00 K = 1.40 lUJ - MG = 5.30
CA = 5.20 SR = IlA = 0.10 !'1:N .. 0.03 FE - 0.01 FET" F = 0.15 CU = 0.02
ZN = 0.02 JIG = B - AI. = 0.10 PB = O.(H AS = 0.01 SB = U =
CL = 25.00 BR = I = 02 :: CO2:: n":!s= 11114= N02= 0.01

~- N03= 1.60 P04·:: SIO= 61.60 S(H= 1~!. 00 C03:: nco= CAR:: HAR:: 4,0.00
SE = a.oo PHE= (~. 60 CD :: 0.00 cn. - 0.01 AG :: O.(}l P = N :: ELI::= 249.00

69 m#=3-3405-01 TYP::l,"ELL COTJ=OAHU LOC::WAIiiLUA LAT,LON= 213420. 1530557.00 nAT:: 1957.
PH :: 7.20 SPG-~ lmD= 3:J"l.00 Wlill:: 12 .. 26 TEl!= 21.80 FLO:: Ell - SPC=
ALK= 91.00 DIS:: SUS:: LI - NA :: K - RO :: l'fG = 15.10
CA = 9.60 SR -. BA - l'll~ = 0.10 FE = 0.10 FET:: F .. 0.15 CU :: 0.01
ZN :: 0.03 HG = E .. AI. : 2.30 PE = 0.03 1\8 :: 0.01 SIl = U :

CL :: 94.00 ER .. I = 0'> .. CO2:: H2S= N1I4:: N02=..
N03:: 3.24 P04= 810= 63.20 804= 30.20 C03= RCO= CJUl.= HAR= 87.00
SE = 0.05 PIm= 0.01 CD = CIt .. AG = P - N = ELE:: 196.00

70 ID#::3-3405-02 T'iP=l<i"ELL COTJ::OAHU LOC=WAIALUA LAT. LON= 213427. 1580551'.00 DAT= 197 J.
PH :: 7.00 SPG= '~"ED= 3'~3. 00 litJ\D:: 12.20 Tl~I'1:: 2:J.OO l~LO= ElI .. SPC:: 595.0,)
ALK= 78.00 DIS:: 3'~9. 00 sus:: LI = NA = 68.00 K = 3.10 Rll - MG = 8.00
CA = 0.20 SR = EA :: 1'lJ~ = 0.02 FE = 0.02 FET:: F :: 0.15 CU :: 0.02
Z:N = 0.03 HG = B = AL = PB :: O. o:~ AS = 0,01 8E = U =
CL = 120.00 BR = I = O:! = a.eo CO2:: 11.50 H2S:: NH4:: li02=
N03= 2.40 P04= 0.80 SIO= 70.00 804:: 21.eo C03= RCO= 95.00 CJUl.= lll\R= 53.00
SE = 0.01 PHE= 0.01 CD: CIt - 0.01 AG - P = N = ELE= 197.00
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71 ID#=3-3406-02 TiP ='illLL Cou=OAJ.m LOC=WAIALUA LAT,LON= 2 t ~l-:;55 ~ 15306',7. Of}
PH ::: ':.'".30 SPG= WE)):' 221.00 WAD·' 11.60 TEI~I.:;: 21.60 1<1.0= Ell ..
ALl{= 82.(}G DIS= 347.00 SUS= LI .. N1\. = ';m.oo K .. 3.40 nn =
CA = 11.00 SR·: IlA HN - FE - FET= F .. 0.20
ZN : HG = n .. M~ .. 1'13 : A.S :: i;]3 ::

Cl. : 95.00 BR. : I - 02 - C02= H~~S:: NH4::
N03:: 2.10 PO'~= 810= 70.00 S04:: :~:a. 00 C03:: HCO:: 100.00 ClUt::
SE = PRE: CD .. CR .. AG - P - Ii -

D.'.T: 1972.
ST'C= 527. Of)
11G =, 12.00
ClJ =
U =
N02::
HAIl= 77.00
ELE:: 14.00

72 ID#=3-3406-03 TYP=lillLL COU=OAHU LOC::'tfA I ALTJA LAT,LON: 213454. 1580627.00 D:\T=1972.
PH = 7.70 SPG: lfEll:: 1913. 0r,} WAn= 10.80 n~lf= :~1~. 30 FLO:: Ell - SPC= 546.00
ALK= 85.00 DIS= :!61. 00 SUS:: LI = NA - 80.00 K = 3.00 1ill - l'fG = 11.00
CA = 11.00 SR = BA .. 1'lJ~ - FE : FET:: F - 0.20 CU :

ZN = HG = B .. AL .. I~D = .\8 = 813 .. U =
CL = 98.00 BR : I .. 02 ., CO~~'" H2S= NH4= N02=
N03= 8.90 1'04:: SIO= 74.00 804= :H.OO Goa:: HGO:: 104.00 CAR:: IBR= 73.00
SE = PIlE= C)) = Cll = AG .. l' = N .. ELE= 9.00

73 ID#=3-3406-05 TYP=l'I"ELL
PH = 7.50 SPG=
ilK= 80.00 DIS= 570.00
CA = 22.00 8R =
ZN = HG ::
CL:.: 145.00 ER:;
N03:: 84.00 P04~

SE :: PRE=

74 ID#=3-3406~06 TYP=~~LL

PR' :: 8.00 SPG=
ilK= B:L 00 DIS= 416.00
CA = 13.00 8R ::
ZN = HG =
CL = 126.00 Bn =
NOS= 9.60 1'04=
BE :.: PRE=

COU=OAJITJ
tfED:: 100.00
SUS=
BA =
B =
I ::
SIO= 19.00
CD::

COU=OAHU
'mD= 100.00
sus::
BA :
B ..
I ..
SIO:: 75.00
CD "

WAD=
LI ­
I'jN =
AL :,
o:a ::
804::
Cll ::

WA])=
LI ­
l'ni ::
AL ;;;;
02 ::
S04=
cn. ::

LOC=WAIALUA
11.00 TEl'!: 2a.40

NA: 116.00
FE ::
PH :
C02=

51. 00 CO~~::

AG =

LOC::1iAI ALTJA
11 •00 TEl'!:: 2:! •80

NA:: 92.00
FE =
I'D =
CO~!=

SO.OO C03=
AG :.:

I_AT,LON=
FU)=
J( ::
FET=
AS ::
H.2S=
IICO:
l' =

LAT, U1N=
FLO=
K ­
FE'£'=
AS ::
11.~!S::

nco::
l' =

213433. l5306~2.00

1m ::
'It. 20 H.B:

F = (}. 10
SB ...
NH4:

97.00 CAR::
Ii =

213429. 1508638.00
Eli :

'It. 40 IU3-
F·· 0.20
SE =
NIH=

10'lt. 00 CAR::
N ::

DAT::1972.
SPC-= £Hi3.00
NG: 21.00
CU =
U =
N02=
HAR= 142.00
ELE= 28.00

DAT=1972.
SPC= 6<1·2.00
I'm:: 15.00
CU ::
TJ ::
N02::
HAR= 94.00
ELE= 12.0e

15 ID#=3-3406-00 TYP='-'I"ELL COlJ=OAHU LOC=CA?RUCK-l? LAT,LON= 213459. 1580635.00 DAT=1973.
PH :: 1.30 SPG:: 't'i~D:: 67.00 'fAD:: TEN= FLO:: En - sPC= 536.00
ALK= DIS:: SUS= LI .. NA = 74.00 K - 3.40 nn = HG = 12.00
CA = 12.00 sn :: BA - I'm .. FE = FET: F .. 0.10 CIJ =
ZN :: HG = n .. At - 1'13 = .\13 = SE = U =
CL = 9'1!.00 ER = I = o:a .. C02= H2B= NH4:: N02"
N03= 2.10 P04:: SIO= 70.00 804= 23.00 C03= nco:: 102.00 CAR= HAn::
SE :: PIlE: CD = Cll :: AG = l' = Ii = ELE=



76 In#:3-3<~0?'-()2 TYP=w"ELL COU::OAHU LOC::WAIMJUA LAT,LON= 213437. 15!l()7~;2.00 !)AT:: 1972.
PH :: 7.70 SPG:: ',mD:: WA.J'):: 11.20 TEN,:: 22.aO Fl.O:: En .. spc= :lfl7.CO
ALK= 80.00 DIS:: 300.00 sus:: LI .. NA :: BoO. 00 J( .. 1.60 nn " J1G :: ·14·.00
CA :: 1a.OO SR :: HA .. 1'lJ~ .. FE = fET:: l~ .. 0.20 eu =
ZN = lIe- .. J) .. A]_ .. PB .. I\S :: sn = U ..
CL :: 112.00 J31l .. I .. o:~ .. CO2:: H:~~'j-: NJI4:: llC2-'
N03= 9.60 P04:: SIO·~ 72.00 S04:: 2?O() (;03:: HC():: 911.00 CAR:: HAn:: 90.0e
SE = PIlE:: CD = ell .. AG = P .. N = ELE:: 8.00

77 ID#=3-3407-()?, TYP=\\ELL C01]::,OAHU tOC='~AIALUA II LAT. LON= 2134:iS. 1580741.00 ])1\.T=1975.
PH :: ',;" .'~O SPG:: 'tam:: 261.00 WAll:: 1~~. O() TEN:: 2:~. 00 Pi.O:: Ell .. SPC:: 1800.00
ALK= 10a.00 J) IS:: 440.00 S~JS:: LI .. HA .. 113.00 K .. 3.90 1U3 .. l'fG :: 17.00
CA :: 1:~.00 SR = ilA - O. 10 J·m .. 3.0(} FE = 0.02 FE'"f-;: F .. O. 15 Cll .:: 0.06
ZN :: 0.02 HG :: n .. AJ~ .. (). 10 J>J) :: 0.01 AS :: 0.01 sn .. U =
CL :: 41.00 ER :: I :: o:~ .. CO:~·: If~~S:: l'lH4:: 1102:: 0.01
N03= 3.30 P04= SIO:: 63.80 S!H= ao.oo coa:: nco:: IM.OO CAR:: IBn:: 119.00
SE :: 0.00 P:rrE:: 0.00 CD .. 0.00 CH. :: 0.01 AG :: 0.01 p :: N = ELE= 30.00

l5l30954.0078 lD#=3-340~)-la T'r1>::11i1~LL

PH :: 7.50 SPG~

ALK: 9'LOO DIS:: (520.00
CA: 38.00 sn:
ZN = HG ::
CL:: 205.00 BR::
N03: 9.00 P04=
SE : PIm::

COU=OMIU
1~1m:: U60.00
GUS::
HI'. ::
n ..
I ..
SIO:: 56.60
cn ::

WAD::
L,[ ~..
l'E~' ::
AL ::
o:~ ::
S04=
CIt ::

LOC::I1OJOJLEIA
l't. ~fQ TEn" :~~~. 4~)

NA:: BiJ.OO

PH ::
co:~::

32.\}() C03::
AG :

tAT,LON=
FLO::
K ::
FET::
A:; ::
H~!S::

Heo::
p ...

213'~a9 .
EH ::
Jill .­
F
S13 -
NH4=

114.00 CAR::
N ::

0.10

nAT~1972.

SPC:: 90a. O()
HG = 32. ()()
CTJ =
U ::
N02::
HAn.:: 227.00
ELE:: 1O.GO

79 ID;~::3"34·09-16 TYP::\o,"ELL COU::OAHU ]~OC::!'roKIJLE IA LAT,LON= 213435. 1530911.00 DAT=1972.
PH :: 7.90 SPG= 1~Jm:: tH3.00 WAD:: 19.70 TEI'I:: 2~!. 5~) FLO:: EH :: spc= 830.00
ALK:: 913.00 nIS= 421.00 sus:: LI .. NA '- 56.00 K .. 4.50 RB - HG :: 32.00
CA :: 32.00 Sft :: BA :: l'll'l .. FE .. FET:: F :: 0.10 CU =
ZN :: HG : B .. At .. PH .. AS .. S13 :: U ::

CL :: 180.00 DR .. I .. 02 .. CO2:: H2S:: NH4:: N02::
N03: 'l.80 P04:: 810:: 57.00 SO'~:: 23.00 coa:: lie0:: 120.00 CAR:: HAR:: 212.00
SE = PilE:: CD = CR .. AG :: P .. N = ELl:"::: 8.00

80 TD#=3-3i)05-01 TYP=WElL C(1)=OAIIU LOC::OPAE1JLA pa LAT.um= 213508. 1580545.00 DAT::1972.
PIT = 7.50 SPG= WED:: 4~~a. 00 \iAD:: 10.50 TEN:: ~~2. 00 FU):: ElI -. SPC= 432.00
ALK= 7ti.GO DIS:: 301.00 SUS= LI .. NA : 6<~. 00 K :: 3.00 III :: KG .. 9.10
CA = 8.80 8R = Ill!. :: l'lJ~ .. FE .. O.OJ FET:: l~ .. 0.20 CTJ =
ZN = rIC - E .. At .. 4.13 PIl .. M~ :: sn .. U =
CL :: 73.00 DR : I .. 0') .. co:~:: H2S= Im4:: N02::,.
N03= 6.eo PO'!,:: SIO:: 71.00 804:: 21.00 e03:: lICO:: 9~LOO CAR= HAH= 60.00
SE = PIlE:: CD .. cn. .. AG = P :: N .. ELE= 60.00
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81 fD#: 3-3506-03 TYP=1~"ELL eOTJ= Olmu LOC::HALE [WI\. LAT,LON= 213512. i5S0616.00 D1\T=1972.
PH = 7.80 SPG=: 1¥1'~])" 101.00 1iiA.1):: 10.10 'rj~Itf::.': 21.S',} FLO:; En .. src:: 540.00
ALK:: 8~~. 00 ))IS= 306.00 SUS= LI .. NA :: 6:~.OO K - 3.10 RB - l'1(~ = lU.OO
CA = 11.00 SR = nA.,= liN - FE - FET= F - o. :~o ell =
ZN = HG = 13 .. AL .. PH ::: AS .. SJ3 .. U =
CL = 98.00 ER = I .. o:~ ::: CO:~= H2S== I'llI4:: N02::
N03= 7.40 P04= fHO= 72.00 804:: 21. (4) C03= HCO:: 101.00 CAR:: lIAR:: 69.00
SE = PEE:: CD - Cll - AG = P - 1'1 .. ELE= 24.00

82 m.~=3-3506-06 TYP=WELL COU=OAIDJ LOC::HALEIWA LAT .. LON= 213504. l5806:l5.00 DAT=1972.
PH = 7.70 SPG:: w"ED:: 250.00 ~iA])= TEn:: 22.10 FLO:: En - SPC= 519.00
ALI(= 85.00 DIS= 345.00 sus= LI - I'll\. :: 70.00 K = 3.80 RB - j-fG = 13.00
CA ::: 13.00 SR :: nA = MN .. FE = 0.10 FET= F = 0.20 cu = O. io
ZN = 0.03 HG .. 13 = AL - 0.70 PI! - 0.03 AS. = 0.01 Sil .. TJ =
CL :: 92.00 BIt :: I - 02 .. CO2:: H2S:: NH4= N02= 0.00
N03:: n.l0 P04= SIO= '71.00 'S04:: 23.00 co:)= nco:: HH.OO CAR= HAR:: 8u.00
SE = 0.05 PIlE= 0.01 CD .. CR = AG :: P = N = ELF:= 7.00

83 ID;:l<:: 3-36()5-03 TYP=l¥"ELL COU=OAHTJ LOC=KAWAILOA-4 LAT. LON= 213636. t580537.00 DAT: 1972.
PH - 7.80 SPG= WED:: a8.00 WAD:: T]~!'I:: 2Leo FU):: EH = spc= 2400.00

. ALK= 61.00 DIS:: 1120.0(} sus: LI. .. NA = 328.00 K :: 13.00 Jill - I'iG : 3~LOO

CA :: 18.00 SR .. B1\. = N]~ ::; FE : FET:: F .. 0.20 cn =
z:~ :: HG :: B = AL .. I'E :: AS = BE :: U :

CL : 590.00 BR = I = 0') = CD:~= H28:: NIH= N02=..
N03= 4.00 1'04= SIO= 64.00 80'1:: 82.00 eoa= nco:: 7'LOO CAR:: HAR= 181. 00
SE = PRE= CD = CIl == AG :: P .. N = ELE= 0.00

84 ID#=3-3605-15 TYP=w"ELL COU=OAIITJ LOG=K!\.WAILOA-·~ LAT.um= 213636. 1580537.00 JUT= 1972.
PH = 7.60 SpG: tiED= 4;).00 WAD:: TEl'T.:: 21.60 FLO:: Ell = sPC= 1460.00
ALK= 6'~' 00 DIS= 813.00 SUS= LI .. N1\. = :~~~n. 00 K = 9.10 Jill " KG :: 24.00
CA :: 14.00 Sll : ill\. NH :: icE = FE'f:: F - 0.20 CU ..
ZN :: fiG :: B :: J\J~ .. I'E - i\.S - Sil :: 1] ::

CL = 370.00 ER :: I .. o:~ - CO2:: H2S= HH4= H02=
N03:: 6.00 PO'~:: SIO:: 6·~.OO SIN:: 60.00 C03= HCO:: 713. 00 CAR:: lUR;; 134.00
SE - PIlli= CD = Cll .. AG = P .. N .. ELE= 7.00

85 ID,"=3-3605-16 TYP=l¥"ELL COU=OAlllJ LOC::KJ\'oiA ILOA-'I! LAT. LON= 213636. 15a05:~7.00 D!\T= 1972.
PH = 'f .90 SP(;:: t~"ED= '~5. 00 WAD:: 1'E!'1:: 2l.50 FLO;; Ell :: SPC:: 1610.00
ALI{= 6().OO DIS:: 902.00 sus:: LI -. NA :: 25:~.OO K - 9.80 JU3 .. HG :: 2tl.00
CA = 17.00 8ft .. nA - 1'l]~ - FE = FET= F = o. :~o en ::

ZN = TIG = B = AL .. PH - AS -. SB .. U =
CL :: <1020.00 Bn :: I = ():~ = CO2:: ll~S:: NIH:: N02=
N03= 5.6G 1'04:: SIO= 64.00 804:: 66.00 C03:: lICO:: 79.00 CAR= HAR= 158.00
SE = PRE:: CD = CIl - l\G = P .. N = ELE= 7.00



86 ID#=3-3605-21 TYP=1fELL COU=OAlJU LOC=KAWAILOA-4 LAT,LON= 213636. 1580537.00 DAT=1972.
PH = 8.60 SPG= 11;1:]):: 48. (~O WAD" ,~. 50 TEM= :n.50 FLO" 1m .. SPC= 1650.00
ALK= ])IS= "[55.00 SlJS:: LI :: Nl\ .. 212.(}() K .. 8.40 Iill : I'fG .. 22.00
CA :: l'LOO sn .. Bi\. - l'lN .. FE ~ l'ET" F :: 0.20 CU =
ZN = lIG .. n .. AL .. PH = 11.S .. GIJ .. U =
CL = 390.00 En. = I .. 02 - CO:~= II2S= NR'~:: N02=
N03= 5.60 P04= SIO= 65.00 S04:: 5'~. 00 C03= nco:: Bj~.OO CAR:: lIAR= 126.00
SE :: PHI::: CD - Cll .. AG = P - N = ELI:= 6.00

87 ID#=3-3605-23 TYP= "jELL CO IJ= OAHU LOC= K1\":'A JLOA p.~ LAT. LON= 213636. 151]0537.00 DAT=1972.
PH - 8.00 SPG= WE]):: ·~6. 00 1fim:: ·~.50 n:Jlr" :~1. 60 FLO" Err .. gPC:: 1320.00
ALK= 66.00 DIS:.: 755.00 SU'S= U - NA - 212.00 K .. 8.40 HB = NG = 22.00
CA = B.OO SIt - HA .. :MJ~ - l··l~ :: l"ET:: F .. 0.20 eu =
ZN = !IG :: B .. AL - PE :: j\5 .. sn .. U =
CL = 335.00 BR .. I .. ()~) :: CO:~:: 112S:: NlI'~= N02=-..
N03= 5.60 PO'L= S10= 65.00 S(H= 54.00 C03= ECO:: 0 1).00 CAR= lli~R" 126.06
SE :: PRE:: CD .. CR .. AG = P .. N :: ELE= 6.0"

88 m#=3-3704"01 TYP=TUl'lNEL COTJ=OJUnJ Loe:: ME;\Dnlii GOLD LAT. LON: 213734. 1580448.00 DAT=I972.
PH = 7.50 SPG= ,~jm:: :l(;.OO "iA])= :L60 rrEl~r= ~~ 1.80 FLO:: ElI .. SPC:: 1880.00
ALK= 64.00 DIS= 1020.00 sus:: LI - NA .. 29:~. 00 K .. 12.00 RB = HG :: 35.00
CA = IJ.OO SR - l3A - 0.10 1m .. ().O3 FE - o. ():~ FET= F - 0.10 Cll :: 0.08
ZN = 0.02 HG -. n .. AL = 0.02 PH - 0.01 j\8 = 0.01 SB - TJ ::

CL :: 490.00 Bn :: I .. 0') = CO2:: H2S= Im4= N02= 0.01,.
N03:: 1.60 P04= SIO:: 6'~'OO S(),~= 7'LOO C03= nco= 78.00 CAR= HAIl= 182.00
SE = 0.01 PRE= 0.00 CD - 0.00 Cll. = O.(H AG = 0.01 P :: Ii = ELE= 32.00

89 lD#= 3-'~ 158-12 TYP=w"ELL COTJ=OAlIU LOC:: KMlmCU AIHB LAT,LON= 214136. L575a.:;,6.00 DAT=1972.
PH = 7.00 SPG-o: w1:D= 2;50.00 l~-AD= 12.20 TEI'I:: 25.00 FLO:: ElI .. SPC= 1::!60.00
ALK= 86.00 DIS:: 1100.00 SUS= LI .. NA :: 90.0() K = 3.00 RB = MG = 52.60
CA = 54.00 SR = BA - 0.10 I"m = (L03 FE = 0.10 YET= F = 0.10 CTl = 0.02
ZN = 0.25 HG .. B = AL :: 0.02 PB = 0.01 j\8 = 0.01 SB : U =
CL = 350.00 BR = I = 02 - C02= 1I2S= NH4= N02= 0.01
N03:: 1. 50 1'04= SIO:: 48.00 80'~= 28.40 C03= RCO= B·~.OO GAR: nAR= 380.00
SE = 0,01 PHE= 0.00 CD = 0,00 Cll. = 0.01 AG :: 0.01 1> .. N = ELE= 60.00

(
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TABLE 5 Kauai

1 In#::2-0021-0'1 TYP::lil"ELL COT]::KAUAI LOC::KALEPA RIDGE LAT. LON:: 226054. 1592164.00 DAT=1967 .•
PH = 7.43 apG= '('jED= 276.00 'WAD= 15.06 TEM= 25.36 FLO= EH :: SPC=
ALK= 134.40 DIS= SUS= LI = NA = 86.06 K = 11.20 RB = Me = 8.46
CA = 6.90 SR = DA = 1'IN = 0.05 FE = 0.12 FET= F = i). 9.. CTJ = O.CH
ZN = 0.61 HG = B = At = 6.61 PD :::I 6.61 AS = 0.66 SD = U =
CL = 29.66 DR = I = 02 = C02= ll2S= Nn4:: N02= 6.60
N03= 5.66 P04= sro= 66.06 S04= 20.56 C03= RCO= CAR= HAn= 52.20
SE :: 6.61 pm= 0.00 CD = CR = AG = P = " = ELE= 166.00

2 fD#=2-0044-03 TYP=w"ELL COT1=KAUAI LOC=KAUNALEWA-2 LAT. Lon= 220068. 1594442.60 DAT=1977.
PH :: 1.26 SPG:: lil"ED= 195.90 WAD= 5.16 TEM= 23.50 FLO= ElI :: SPC=10600.00
ALK= 115.00 DIS= 5950.00 sus= Ll = NA = . 910.60 K = 14.00 RB = MG :: 610.00
CA = 460.00 SR = DA = 1'IN = 20.00 FE = 60.60 FET= F = CU =
ZN= HG = D = AL = PB = AS = SB = U =
CL :: 3500.60 BR ,;, I = 02 = C02= 14.00 H2S= NH4= N02=
N03= P04= 0.40 SIO= 65.00 S04= 380.00 C03= HCO= 140.66 CAR= BAR= 3500.00
SE = PRE= CD = CR = AG = P = 0.13 N = 1.00 ELE= 8.00

3 rD#=2-0044-04 TYP= "1!:LL COT]:KAUAI LOC=KAUNALEWA-3 LAT. LON= 220008. 1594442.90 DAT=1977.
PH = 8.40 'SPG= "'ED= WAD= 5.00 TEM= 28.00 FLO= EH = SPC= 1700.00
ALI{= 160.00 DIS= 765.00 STJS= Ll = NA = 110.00 K = 2.90 RB = MG = 82.00
CA .= 57.00 SR = BA = MN = 6'J.00 FE = 10.00 FET:: F = 0.10 CU =
ZJi = HG :: B = AL = PB.= AS = SB = U -
CL :: 350.00 DR :: I = 02 :: C02= 1.20 H2S= NB4= N02=
N03= P04: 810;' 31.00 S04= 39.66 C03= 0.06 IlCO= 190.00 CAR= BAR= 480.00
SE = PHE= CD = CR = AG :: P = N = ELE= 9.00

4 lD#=2-0044-10 TYP=WELL COTJ=KATJ1\I LOC=KATJNALEWA-12 LAT. LON= 220017. 1594447.00 DAT=1977.
PH = 7.10 8PG= "'ED= 21tt.00 WAD: 11.36 TEM:: 23.50 FLO= EH = SPC= 4100.00
ALK= lW.OO DIS: 2170.00 SUS= LI = NA = 320.00 K = 4.50 RB = MG = 220.00
CA = 170.00 SR :: BA .. 1'1N :: 250.00 FE = 20.00 }'ET= F = 0.10 CU .::

ZN= HG: B = AL = PH = As = SB = TJ =
CL = 1200.00 BR= I :: 02 : C02= 17.60 JI2S= Nn4= N02=
N03= P04:: SIO:: 50.00 S04= 140.00 C03= RCO= 130.00 CAR= BAR:: 1300.00
SE = PRE= CD :: CR = AG = P = N = ELE= 8.00

5 lD#=2-0()44-12 TYP=l'iELL COU=KAUAI LOC=~\UNALEWA-l1 LAT. LON:: 220605. 1594445.60 DAT= 1977.
PH = 7.50 SPG= "TD= 213.00 WAD: TEM:: 22.50 FLO= EH = SPC= 6300.00
ALK= 150.06 DIS:: 3656.00 SUS:: LI : NA = 600.00 K :: 10.00 RB = MG = 360.00
CA :: 240.00 SR :: BA = 1'IN :: 100.00 FE :: 40.00 FET= F = 0.00 CU =
ZN = HG :: B = At = PH = AS = SD = U =
CL = 2000.00 DR = I :: 02 :: C02= 9.10 H2S= NH4= N02';
Noa= P04= SIO= 72.00 S04= 280.60 C03= HCO= 180.00 CAR:: IIAR= 2100.00
SE :: PRE= CD = CR = AG = P = N = ELE= ".00



6 ID"'=2-0344-13 TYP=ltI"ELL COU=KAUAI LOC=KAUNALE'WA-7 LAT,LON= 220019. 1594448.00 DAT:1972.
PH = 7.70 SP(}=! l,lo'D= 244.00 WAD:: 10.60 TEM= 22.00 FLO= EH = SPC= 3990.00
ALK= DIS= SUS= LI = NA = 250.00 K = 4.70 an = MG = 228.00
CA = 172.00 SR = BA :: MIt = FE = FET= F = 0.10 CU =
ZN = HG = B = At = PB = AS= SB = U =
CL = 1180.00 BR :: I = 02 = C02= H2S= NH4: . N02=
N03= 0.80 P04" SIO= 70.00 S04= 143.00 C03= HCO= 138.00 CAR= BAR=
SE = PRE= CD = CR = AG = P = N = ELE= 8.00

7 In"'= 2-0045-0 1 TYP=liELL COU=KAUAI LOC=CAMP 2 KS19 LAT. LON= 220053. 1594526.00 DAT: 1972.
PH = 8.10 SP(}=! ljED= 192.66 'WAD= 11.80 TEM= 22.50 FLO= En = . SPC= 1230.00
ALK'= DIS= SUS= LI = NA = 49.00 K = 2.20 an = MG = 76.00
CA = 59.00 SR = BA = l'lli = FE = FET= F = 0.20 CU =
ZN = HG = B = At = PB = AS = SB = U =
CL = 290.06 BR = I = 02 = C02= H2S= "H4= N02=
N03= 1.00 P04= SIO= 67.06 S04= 43.00 C03= HCO= 150.00 CAR= BAR"
SE = PRE= CD = CR = AC = P = " = ELE= 0.00

8 In'"=2-0045-63 TYP=loi"ELL COTJ=KAUAI LOC=CAMP 2 KS5 LAT. LON= 220055. 1594520.00 DAT: 1972.
PH .. 7.70 SPG= liI"ED= 262.00 'Wl\D= 18.60 TEM:: 21.40 FLO= EH - SPC= 160.00
ALK= DIS= SUS= LI = NA = 40.00 K = 1.70 RB = MG= 47.00
CA = 32.00 SR = BA = MN = FE = FET= F = 0.20 CU =
Zft = HG .. B = AL = PB = AS = SB = U =
CT. .. 145.00 BR ,. I = 02 = C02= H2S= nH4= N02=

":1 0.90 P04= SIO= 71.00 S04= 26.00 C03= HCO= 156.00 CAR= BAR=
PRE= CD = CR = AG =. P :: n = ELE= 10.00

9 1D.....2-0120-(H TYP=loi"ELL COU=KAUAI LOC=KALEPA RIDGE LAT. LON= 220136. 1592055.00 DAT=1975.
PH = 7.70 SPG= loi"ED= 240.00 'Wl\D= 10.00 TEM= 2l'i.50 FLO= EH - SPC= 86<t.00
ALK= 169.00 DIS= 530.00 SUS= LI = NA = 94.00 K = 2.46 an = MG = 33.00
CA ,. 32.60 SR :: BA = MN = 20.00 FE = 40.00 FET= F = 0.10 CU = 0.10
ZN = ·0.03 HC .. B = At = 0.60 PB = 0.03 AS = 0.01 SB = U =
CL = 160.06 BR = I = 02 = C02= 6.60 H2S= I1H4= N02=
M03:o 0.40 P04= 0.28 SIO= 77.00 S04= 32.00 C03= HCO= 206.00 CAR= BAR= 220.00
SE = 0.05 PRE= 0.01 CD = CR = AG = P = 0.09 11 = 1.80 ELE= 12.00

10 10"'=2-0120-02 TYP="nL· COU=KAUAI LOC= KALEPA RIDGE tAT. LON= 220134. 1592054.00 DAT: 1972.
PH = 7.60 SPG= loI"ED= 312.00 WAD= 10.00 TEM= 27.50 FLO= EH = SPC= 722.00
ALK= 14->6.00 DIS= 457.00 SUS= LI = NA = 95.00 K - 2.60 an = MG = 23.00
CA = 8.00 SR = BA = JlfN = 0.05 FE = FET: F = 0.20 CU = 0.01
ZN = 0.01 HG= . B = AL = 0.01 PB = 0.01 AS = 0.00 se = u =
CL = 110.00 BR = I = 02 = C02= H2S= I1H4= N02:: 0.01
M03= 13.00 PO"= SIO= 73.00 S04= 23.00 C03= HCO= 202.00 CAR= lIJUl.= 140.00

, SE = 0.01 PRE= 0.00 CD = CR = AG = P = 11 = ELE= 12.00
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11 ID#=2-0145-08 TYP='iELL COTJ=KATJAI LOC=MAI~A-4 LAT,LON= 220148 •. 1594535. eo DAT=1972.
PH :: 7.80 SPG= lmD= 266.00 l~i\D:: 11.00 'rEM" 2:!. at} FLO= En = sp~~" 717.00
ALK: DIS= SUS= LI : NA .. 4LOO K : 1.50 Jill : 1'iG : 44.00
CA = 30.00 SR - BA = NN = FE : FET= F = 0.20 CU :

ZN = HG= B = AL = PB = j\S = SB = U =
CL = 122.00 BR = I = 02 = C02= H2S= Nn4: N02=
N03: 1.20 P04:: SIO= 67.00 ~m"~: 22.00 C03= HCO= 183.00 CAR= HAH:
SE : PIfE= CD = eR :: AG = P = Ii = ELE= 29.00

12 ID#::2-0145-09 TYP=l:~"ELL COU=KATJAI LOC=MANA-5 LAT,LON= 220148. 1594535.00 DAT-1972.
PH = 7.90 SPG--: WED= 283.00 WJ\D= 10.80 TEM= 22. 5(~ FLO: EH : sPC= 847.00
ALK: DIS: sus:: Ll = NA = 53.00 Ie = 1.80 RD = I'if; = 46.00
CA : 35.00 SR :: BA : 1':lli : FE = I!'ET= Ii' = 0.20 CTJ :

ZN = HG :: B = l\L :: PB = AS = SB = TJ =
CL = 152.00 BR.= I = 02 = C02= H2S= NH4:: N02=
N03= 1.40 P()4= SIO= 66.00 S04= 29.00 C03= RCO= 192.00 CAR:: HAR=
SE = PRE= CD = CR 1:1 AG = P = N - ELE= 29.00

13 ID#=2-0143-10 TI'P=lfELL cou=KATJAI LOC=PD\NA-6 LA'r.LON= 220148. 1594535.00 DAT= 1972.
PH = 7.90 SPG= lam= 270.00 wAD= 10.60 'rEM:: 22.50 FLO= EH = SPC= 21:30.00
ALK= 141.00 DIS= 356~00 SUS= LI = N1\ = 31.00 K = 1.40 Jill :: MG = 38.00
CA = 23.00 Sft = Hi\. = 1'lN = Ii'E = FET= F = 6.20 CU =
ZN = HG = B = AL = PB = AS '" SB = U =
CL : 350.00 BR = I = 02 = C02= 3.50 1I2S= NH4= N02=
1'103= 4.40 P04= SIO= 65.00 S04,:: 16.00 C03:: nco:: 172.00 CAR= HAR" 220.00
SE = PRE= CD :: CR = AG = P = Ii = 1.00 ELE= 31.00

1'~ ID#'= 2-0145-11 TYP=l'iELL COU=KAUAI LOC=Mt\NA-7 LA'r,LON= 220140. 1594535.00 DAT=1972.
PH = 7.70 SPG:: "toI1W= 275.00 W1\D= 10.80 TEM= 22.50 FLO= 1m = 8PC= 893.00
1UK= 143.00 DIS:: 4(j 1.00 SUS= Ll = NA = 51.00 K = 1.70 n.il = MG = 52.00
CA :: 36.00 SR :.: BA : 1':ll~ = FE = FET: F. :: 0.10 CTJ :

ZN = HG = il = AL :: PB = l\S = SB = U =
CL : 175.00 BR = I = 02 .. C02= 5.60 1128= NH4= N02::
N03= 4.00 P04= SIO= 59.00 S04= 27.00 C03= HCO= 174.00 CAR'" HAR= 300.00
SE = PRE= CD = CR = AG = P = Ii = 0.90 ELE= 3Q.00

15 ID#=2-0145-12 TY'P='f'l"ELL COTJ=l{AUAI LOC=MANA-8 LAT,LON= 220148. l5945:~5.00 DAT=1972.
PH .. 8.00 SPG= "toI"ED= 212.00 lfl\D= 10.70 TEN:: 22.00 FLO= EH = SPC= 856.00
lUK= DIS'"' STJS= LI = NA = 50.00 K = 1.60 RB = l'IG = 50.00
CA = 33.00 SR = BA = I1N = FE = li'ET= F :: 0.20 CTJ =
Zli :: HG = n = AI. = PH = AS = SB :: U =
CL = 163.00 ER = I = 0') = C02= H2S= NH4= N02=...
N03= 1.00 P04= SIO= 64.00 SO·~= 26.00 C03= nco= 172.00 CAR= HAR=
SE = PRE= CD = CR = AG = P = N : ELE= 3J .00



16 . ID#=2-0145-13 TIP= l\"'ELL COU=J(AUAI LOC=MANA-9 LAT,J.ON= 220148. 1594535.00 DAT=1972.
PH :: 7.70 SPC= l-/lm= 251.00 WAD = 10.10 TJ~l'f:: 22.00 FLO= ·Jm = SPC= 523.00
ALl(= DIS:: SUS:: 1.1 .. NA .. 2'~~ eo K .. 1.40 l1n .. I'IG .= 33.00
CA = 23.00 SH. .. BA " NN .. leE :: FET:: F - 2000.00 CU -
ZN = HG .. 13 .. J\J~ .. PB :: l\S :: sa = u =
CL = 73.00 DR ;: I = 02 - C02= H2S:: NH4:: N02=
N03:: 9000.00 P04= SIO= 62.00 so·~:: 13.00 Goa:: nco:: '165.00 CAR:: HAIl.::
SE :: PIlE;: CD .. CR :: AG - P = 1'1 - ELE= 3 i. 00

17 iD#=2-0145-16 TIT= IvELL COlJ=KAUAI LOC:: :MJ\]~A"12 LAT,LON= 220148. 1594535.00 DAT=1972.
PH = 1.70 SPG:: WED:: 2.,2.00 '~lm:: l(). '':0 TEI1: 22.00 FLO:: En - SPC= 490.00
lUI\::.:: DIS= sus:: LI :: IiA = 2<~. 00 K .. 1.30 III = MG = 34.00
CA = 22.00 8R = BA = J'1N = FE :: FET:: F :: 0.20 CU =
ZN :: HG = 13 - JU. :: PB :: 1\8 = 8H :: U ::

CL = 65.00 BR .. I - 02 = CO2:: ]-t~8:: NH4-:: N02::
N03= 1.00 PO"~= SIO:: 65.00 804:: 12.00 C03= nco= 170.00 Clut= IMR=
SE = PIIE= eo - CR :: AG :: P .. N = ELE= 31.00

18 ID#=2-02<~5-02 TYP::TUNNEL COU=KAUAI LOC=l'lJ\NA SHJ\J'"T tAT. LON= 220210. 1594525.00 D1\T=1972.
PH = 1.60 SPC:: 1~'EJ):: 105.(JO WAD:: Ti~H= ~~:l. 00 FLO:: Ell :: SPC:: 537.00

.AL}{:: nIS:: SUS:: LI .. N!\. = 28.0C) K = 1.90 RB :: fIG = 36.00
CA = 22.00 Sft = HA :: l'iN :: FE = FET= F' .. 0.00 eTl ::

ZN = HC = D :: AL :: PB = AS = sn = u =
CL - 70.00 Bll. - I :: 02 = CO2:: lI2S:: 1'IH4:: 1'102=
1'103'= 1.20 PO~~':: SIO:: 66.00 S04:: 12.00 e03= HCO= 181.00 eAR:: HAR=
SE = PHE= CD = CIl :: AG :: P = N :: ELE= 102.00

19 ID#:: 2-0320-01 TYP=WELL COl1= Kt\UAI LOC=NONOU-A LAT.I.ON= 220354. 15920~,6.00 DAT=1975.
PH :: 7.80 SPG'= ltiED:: 240.00 WAD:: 20.60 TI~1'1:: 23.00 FLU:: EH .. sPC= 390.00
ALl{= 79.00 DIS:: 253.00 sus= T.I :: NA = 34.00 K = 1.70 ruJ :: 1'IG = 15.00
CA = 9.20 SR = IlA :: 0.10 J'lN :: 0.03 FE :: 0.01 FET:: F :: 0.09 CU = 0.02
ZH = 0.01 HG = 13 - AI. = 0.10 PB = 0.01 AS :: 6.01 sn = U =
CL :: 45.00 BR :: I :: 0') - 1;02:: II2S= JiU4= 1'102:: 0.01
N03= 0.90 P04:: SIO= 63.4.,3 SO<~:: 15.06 e03:: HCO:: CAR:: HAR= 91.00
SE = 0.00 PilE= 0.00 CD - 0.60 CIl :: 0.01 AG :: 0.01 P :: 1'1 :: 0.36 ELE= 155.00

20 ID#=2-0320-02 TYP=lvELL COTJ=Kt\.UAI LOC='tfAILlJA LAT,I.ON= 220346. 1592053.00 DAT=1960.
PH :: 7.40 sPC= 1iilW:: 2:JO.06 WAD= 55.eo TEl'f:: FLO"' 1m :: sPC=
ALI(= 96.00 DIS= 219.00 sus= 11 - 1'1A = 30.00 K = lU3 = 1'1C = 12.00
CA :: 14.00 SR = BA .. I'j]~ = FE :: FET:; I'" .. 0.00 CU =
ZN = HG :: n = l~ .. PI! :: AS= SB :: U ::

CL = 25.00 DR = I = 02 .. C02= IillS:: N1I4= N02::
N03= O. ·~o P04= SIC= 59.00 S()<~:: 21.00 C03= 0.00 IlCO:: 11':.00 CAR= HJUl.:: 05.03
SE = PHE= CD _. CH. - AG = P = Ii = ELE= 90.00
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21 m#=2-0326-03 TYP=w'ELL COTJ=KAUAI LOC=NONOU#9-lB LAT. LON= 220354~ 1592056.00 DAT=1974.
PH = 6.90 SPG=' liiED= 302.00 WAD= 21.20 'I'EI1:: ~!,~. 50 FtO= En .. spc= 342.01}
ALK:: 115.00 DIS:: 248.00 sus:: Ll = NA .. 30.00 K = 2.30 Jill = m; = 8.40
CA = 12.10 SR :: HA. = 0.30 MN :: a.03 FE ::: 0.05 FET= }' - 0.13 CU :: 0.02
ZN :: 0.03 .r: = H :: AL :: 0.02 PH = 0.01 AS = 0.01 SH = U' =
CL .. 48.00 JiR =. I = 02 = CO2:: H2S:: NH4= 1'102= 0.01
1'103= 1.30 P04= S10= 51.10 S04= 14.00 C03= HCO= 118.00 C1\R= lL\Jt= 94.00
SE = 0.00 PIIE= 0.00 CD = a.oo CR = 0.01 AG = 0.01 P = Ii - ELJ~= 157.00

22 ID#=2-0321-01 TYP=l-tELL COU=KAUAI LOC=WAILUA-3 LAT. LON= 220333. 1592105.00 DAT= 1971.
PH " 7.20 SPG= lv"ED= 275.00 WAD= 17.40 '!'EM= 2'•• 20 FlO= Ell = SPC= 432.00
ALK" 105.00 DIS= 287.00 SUS= LI = NA = 39.00 K = 1.70 RB :: MJ; = 20.00
CA = 16.00 SR :: HA. = JI1N= FE = FET= F = 0.20 CU =
ZN = HG :: B = AL = PB = A..~ = SB :: U =
CL = 64.00 BR = I = 02 = CO2:: H2S= NH4= 1'102=
1'103= 5.30 P04= SIO= 68.00 SO'~:: 10.00 C03= HCO= 128.00 . C!\R= BAR= 123.00
SE = PRE= CD .. CR = AG = P = N = ELE;: 72.0()

23 lD#=2-0345-04 TYP='rtJNNEL COU=KAUAI J.OC=SAKI MJ\NA SlI LAT. Lon= 2203-'H. 1594539.00 DAT=1975.
PH = 7.80 SPG= ·w"ED= 62.00 Wl\])= rEM= 2~~.OO FLO= EH = SPC= 1750.00
ALl{: 135.00 DIS= 742.00 SUS= LI = NA - 12i). 00 K = 3.90 RB = 1'1G = 6:).00
CA = 39.00 SR= HA - 0.10 !'IN = 0.03 FE = 10.00 FET= F = 0.10 CU = 0.02
ZN :: 0.11 HG = B = 1\L = 0.10 PB = 0.01 l\S = 0.01 SB = U =
CL : 460.00 BR = I = 02 = C02= 4.20 H2S= Im'l<= 1'102= 0.01
1'103= 1.20 P04= 0.34 SIO= 72.00 SO'~= 4ti.00 C03= RCO= 165.00 C1\R= HJUl: 370.60
SE = 0.00 PRE= 0.00 CD = 0.00 CR = (~. 01 AG = 0.01 P = 0.11 N : (~. 96 ELE= 57.00

24 In#: 2-0421-01 TYP=l~"ELL COTJ=KATJAI J.OC=WAILUA ID>fSTJJ LAT,LON= 220416. 1592136.00 DAT=1972.
PH = 7.70 SPG= l<I"ED= 568.00 Wl\]): 29.10 TEM-= 24.56 FLO" EH : SPC= 360.00
ALl{= 116.00 DIS= 270.00 sus: LI = NA = 21.00 K = 1.00 RB = MG = 21.00
CA = 18.00 SR = BA = MN = FE = FET= F = 0.20 CTJ =
ZN = HG = B = J\L .. PB = AS :: SB = TJ =
CL :: 41.00 BR :: I = 02 = CO2: H2S= NH4= 1'102=
1'103= 4.66 P04= SIO= 83.00 S04= 7.50 C03= RCO= 142.00 CAR= BAR=· 132.00
SE = PRE:: CD= CR = 1\G :: P : N = ELE= 462.00

25 10#=2-0545-61 TYP=loi"ELL COlJ=l{AUAI LOC= KAln.AULA l<I1i9 LA'r, LON= 220530. 15945{j7.00 DAT: 1975.
PH = 7.30 SPG= l<I"ED= 138.00 WAD: 6.20 TEM= 21).00 FlO= EH = SPC= 8·10.00
ALK= 17·~.00 DIS'" 492.00 SUS= LI - NA = 76.00 K = 1.60 RB = MG = 42.00
CA = 27.00 SR = BA = MN : 10.00 FE = 26.00 l<ET= F = 0.10 ClJ = 0.01
ZM = 0.01 HG = B = AL = 0.61 PH = 0.01 A..~ = 0.00 SB = U :

CL = 17().00 BR : I = 02 = C02= 17.00 JL~S= NH4: 1'102= 0.01
N03= 4.47 P04= 0.21 sto= 57.00 S04= 1'/.00 C03= RCO= 212.00·' C1\R= BAR= 240.00
SE = 0.01 PRE= 0.00 CD = CH. = AG = P = 0.07 N = 1.40 ELE= 01.00



26 ID,>!'= 2-0-1; 18-05 TYP=~'"ELL CQU:Kt\.UAI LOC=lillALIA-7 LAT. LON= 220615. 159Hl37.00 DAT=1972.
PH = 7.00 SPG= 'Wlm= 2:!5.00 WJ\D= 6.00 Tl..m:" :!4.50 FLO:: En = 8PC= 260.00
ALl{: 66.00 DIS;;: 169.00 SUS:: LI - NA .. 21.60 K = 0.90 RJ] :: l'rG = 12;00
CA· :: 13.00 SR o. n!\. - MN :: FE :: FET:: l~ = O.2(} eu =
ZN : He = D - AI. - I'D = AS - BE = U =
C1. = 40.00 BR = I :: O:~ - . CO2:: 13.00 . H2S:: NU4:: N02=
N03: 0.40 1'04= SIO= 36.00 S04:: 6.30 C03= HCO= 80.00 CAR:: HAR= 82.01l
SE = PRE= CD = CR = AG P = N - 6.10 ELE= 6.00

27 ID#: 2-0620-0 1 TYP::~'"ELL COTJ:KtUJAI LOC=ICI-\PA/\ CANNEll. LAT. LON: 22060'1<. 1592014.00 DAT=1972.
PH = 7.30 SPG: ~"ED:: 466.00 WJ\]):: 11.60 rruI'!:= 2(,.50 FLO: En = SPC= 276.00
ALK= 80.00 DIS: 177.00 SUS:: LI :: NA ., 26.00 K = 1.80 Jill = MG = 12.00
C1\ = 12.00 SR: BA = I'm :: 0.05 l~E :: FET= F = 0.20 eu = (LOI
ZN = 0.04 HG : B - J\L :: 0.01 PD = O.ot AS : 0.00 SB = U :

CL : 28.00 DR = I = 02 .. C02= 7.90 1128= NH4= N02= 0.07
N03= 0.90 P04= SIO= 30.00 804:: 18.00 C03= HCO:: 98.00 CAR:: HAlt: 79.00
SE = 0.01 PHE= 0.00 CD = CR - AG = P = N - 0.20 ELE= 249.00

28 ID#= 2-0622-01 TYP= TlJNNEL C01J=I{AUAI LOC::AKULIKULI LAT. LON= 220631. 1592213.00 DAT=1975.
PH = 7.60 SPG= \oj"ED= WA]):: 360.00 TEM:: 19.0l) FLO:: Ell :: SPC: 151.00
ALK: 64.00 DIS= t05.00 sus:: LI :: NA - 9.00 K : 0.44 RB = I'::G = 7.40
C1\ = 5.60 SR = DA - 0.10 l'fN = 0.03 FE = 0.01 FET= F = 0.05 CU = 0.02
ZN :: 0.01 HG = D = AL = 0.10 PH :: 0.01 AS :: 0.01 SD = U =
CL = 15.00 BR = I = 02 .. C02= lI2S= NtI4= N02= 0.01
N03= 0.14 P04:: SIO:: 33.60 S04= 'I.. Be C03= RCO= CAR= IIAR= 50.00
SE = 0.00 pm::: 0.00 CD :: 0.00 CR = 0.01 AG = 0.01 P :: Ii = ELE= 360.00

29 ID#=2-0623-01 TYP=TIJNNEL COlJ=KATJAI J~OC:: l'L'\KALEHA-~) tAT. LON= 220628. 1592331.00 DAT=1975.
PH ::: 7.20 SPG:: WED:: W~\])= 574.00 TEI'!= 19.10 FLO:: En :: sPC= 143.00
ALK= 62.00 DIS= 100.00 SlJS:: LI .:: N1\ = 8.00 K = 0.59 Jill = I'fG = 7.00
CA = 5.70 SR = 11A :: 0.10 MN = 0.03 FE = 0.01 FET= F = 0.05 CU = 0.02
ZN = 0.01 HG :: D :: AI. .. e.10 PH = 0.01 A..~ :: 0.01 sa = lJ =
CL = 14.UO BR = I = 02 ::: C02= 1128= NH4:: N02= 0.01
N03= 0.10 P04= SIO= 31.50 SO~~= 'L30 C03:: IICO= 50.0e CAR= lIAR= 46.00
SE = 0.00 PHE= 0.00 CD = 0.00 CR :: 0.01 AG = 0.01 P :: Ii = ELE= 574.00

30 ID#=2-081B-Ol TYP=lol'"ELL COlJ=Kt\UAI LOC=ANAIIOLA-A LAT.J.ON= 220825 •. 1591854.00 DAT=1973.
PH = 7.30 SPG= WED= '1.33.00 WAD= 12.50 TEl'!:: 23.50 FLO:: EH :: sPC= 265.00
ALK= 66.00 DIS= 312.00 sus= LI = NA = 40.06 K = 2.80 RB = NG :: 16.00
CA '" 14.00 SR = DA = 0.10 NH = 0.03 FE = (). 12 l~ET= F = 0.34 CU = 0.01
ZN = 0.04 lIe = D = AL = 0.02 PH = 0.01 J\S = 0.01 SB = lJ =
CL = 2tLOO ER = I = 0') - C02= 7.00 H2S= NH4= N02= 0.01..
N03= 1.50 P04= SIO= 36.00 804= 81.20 C03= Heo= 87.00 C~\R:: lu\R= 83.00
SE = 0.01 PlIE= 0.00 CD = 0.00 CR = 0.01 AG = 0.01 P = Ii = 0.20 ELE= 270.00

(,.
I!.: t;
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31 ID#:=2-0818-02 TYP=TfEI.I.
PH = 6.80 gPG:

I ALK= 86.66 DIS: 151.66
CA = 9.96 SR =I ZN = 6.61 HG ::

1

I CL :::: 24.66 BR =
N03= 6.11 PO"!!=

~ SE = 6.00· PEE= 0.'60
!

C011=KAUAI
'WED:: 486.00 WAD=
SUS= 1.1 ::
BA = 0.16 ffii =
B = AI. ..
I = 02 :::
S10= 29.00 S04=
CD = 0.00 eR =

LOC=ANAHOI.A-B LAT. LON= 220826. 591854.00 DAT= 1975.
14.00 TEI'!= 23.50 l'LO= Ell src= 282.01}

NA = 20.00 K = 1.56 RB MG = 11.00
0.0'3. FE = 0.01 FET:: F = 0.21 ClJ = 0.03
0.10 PH = 0.01 AS = 0.61 SB = U =

CO2:: H2S;: IUI4:: N02:: 0.01
25.00 C03:: HCO:: 96.06 CAR= lIAR= 76.00
0.00 AG : 0.01 p = Ii = £tE= 270.00

32 m#=2-1020-02 1'YP=WELL COU= KAUAI LOC=1'fOI.OAA-l I.AT,LON= 221030. 1591928.00 DAT"-1972.
PH :: 7.40 SPG= 'toI"ED= 581.00 'Wl\D= 12.50 TEM:: 21.50 FLO:: EH = SPC= 213.00
ALK= DIS= SUS= LI = IiA = 15.00 K :: 0.60 RB :: MG :: 11.00
CA = 10.00 SR = BA = I'lJi 1:1 FE = FET= F - 0.20 CU =
ZN = HG = B : ALI:I PB = AS = SB - U =
CL = 19.00 DR :: I : 02 = C02= B2S:: NH4:: NO:~=
N03= P04= S10= 3:).00 S04= 3.40 C03= RCO:: 88.00 CAR:: HAR=
SE = PEE: . CD = CR :: AG = P = N = EI.E= 400.00

33 ID#::2,..1020-03 TYP='toI'E1.L COTJ=KAUAI LOC= l"IOI.Oi\.A-2 I.AT,LON= 22103B. 15920:JB.00 DAT=1972.
PH = 7.60 . SPG= 'toilW:: 700.00 WAD= 136.60 TEM= 22.00 FLO:: EH = SPC: 210.00
ALK= 72.00 DIS:: 139.00 SUS= LI = NA = B.OO K :: 0.70 RB = l'rG :: 11.00
CA = 11.00 Sft= BA = MN= FE = FET= F - 0.20 CU ::

ZN :: HG :::: D = AL :: pB :: AS :: SD = U ::::

CL = 15.00 DR = I :::: 02 - C02= 3.50 H2S= NJi4= N02=
N03:: 1'04= SIO= 36.00 ' ,SO·I!::. 3.<10 C03= nco:: 88.00 CAR= lIAR= 73.00
SE = PBE= cn·= cn. _. AG = l' = N :: 0.00 ELE= 350.00

3"!! ID#=2-1020-04 TYP=loI"'ELL COU=Kt\UAI LOC=ALIOMANU LAT,LON= 221006. 1592002.00 DAT=1974.
PH = SpG= w"ED= 600.00 WAD= 41.00 TEM= 20.80 FLO::, EH :: Spc= 217.00
ALI{= 73.00 DIS= l-ll7.00 SUS= LI = NA :: I"!!. 00 K = 0.70 RB :: MG :: 11.00
CA :: 11.00 SR = BA = MJi = 0.00 FE :: 0.00 FET:: F :: 0.00 CU =
ZN = HG = B = AI. :: PB :: AS = sa :: U =
CL = 22.00 BR :: I. = 02 :: C02= H2S:: NI14:: N02=
N03= 1'04= 0.15 SIO= 39.00 S04= 4.30 e03= nco:: 89.00 CAR:: lIAR= 73.00
SE :: l'EE= CD = cn :: AG = l' = 0.05 Ii = v.13 ELE= 307.00

35 ID#=2-1120-01 TYP=TUNNEL COU=I<AUAI LOC=MOL01\.A TUN-3 LAT,LON= 2211110 1592031.00 DAT=1973.
PH = 6.50 SpG= "'rED:: 'WJ\J):: 250.00 TEM= 25.56 FLO:: En :: SPC= 2:) 1.00
1\L]{= 33.00 DIS= 168.00 sus:: Ll = IiA = 33.06 K = 1.10 ' BE :: MG = 7.00
CA = 2.80 SR = HA = 1'lN = FE :: 0.10 FET= F = 0.10 CU = 0.01
ZIi = 0.10 He _..~ B = AL = 6.50 PH = 0.01 AS = 0.01 SD = U ::

CL = 25.00 DR = I = 0') = CO2:: H2S= NH4" N02=,.
N03= 15.00 PO"!!= ,sio= 13.00 so~:: 14.06 C03= 0.00 nco= 6.00 CAR= BAR= 36.00
SE = 0.01 PDE= 0.01 CD 1:1 cn. :: AG = P = Ii :.; ELE= 250.00



36 ID#=2-1125-(H TYP::lv"ELL COU=KAUAI LOC:: KI LAUEA-l LAT. LON:: 221141. 15925~5.00 DAT=1972.
PH :: 7.10 SPG= mm= 7(H).00 1/ii\D:.: 16.50 'm~l:: 24. ~iO FLO:: En .. SPC:: 16().OO
ALI<:= 5'''. e}0 DIS:: 112.06 sus:: LI .. !'IA .. 10.00 K .. 0.90 RB - N(; :: 6.80
CA = [1.90 SR .. ll1\ .. NJ~ .. ]i'E = FE'f= F . .. 0.00 eu ::

2N = HG· = A = AL .. rB .. i\.S· = SB - U ::

CL = la.OO DR - I = 0 ' ) .. C02= H:~S= NH4:: l'lO2=..
N03= 0.70 1'04= 0.00· SIO= 39.00 S04.·:: 1.00 C03-:: nco:: 66.00 C1Ul= IL~R= 50.00
SE :: PRE:: CD = CR = AG :: P - N :: ELE= 390.00

37 ID#=2-1126-01 TYP=\'iELL C01J=KAUAI LOC=ECDC-1 LAT,LON= 22l.t50. 159264,5.60 DAT=1969.
PH = 6.10 SpG== \otT-D:: 76:l.00 WAD= 2't.00 1'EM:: l~J~O= En :: spc=
ALK= 68.60 DIS:.: 12')'00 sus:: LI .. NA = 6.0() K = 0.20 RB .. rIC :: 2.50
CA = 26.00 SR = BA = I'ilq :: 0.01 FE :: 0.02 Fj~T= F = 0. 14 CU :: (loOI
2N :: 1).02 HG :: D - AI.. :: 0.02 PB = 0.01 AS :: 0.00 sn = u =
CL :: l'l.30 BR :: I - 0 ' ) - CO2:: Jl2S:: NH4:: N02= 0.01
N03= O.ll 1'04= SIO:: 32.80 S()"~= 2.00 C03:: l!C():: 83.00 C1Ul.:: HAR= 60.00
SE = a.Ol PRE:: 0.00 CD :: Cll. ., AG = I' .. N :: ELE= 347.00

38 ID#=2-1126-02 TYP=\v"ELL C01J=KAUAI LOC:: EC])C:~ HANt\LE I..AT,LON:: 221 !riO. Hi92656.00 DAT=1915.
PH = 7.70 SPG= \ot'ED:: 160.00 WAD:: 'fEN:: 2~~. ~)f) FLO= EH - SPC= 200.00
ALl{" 63.eo DlS= 143.00 SUS= LI = NA = 12.00 K :: 0.90 RB :: 1'lG = 8.70
CA :: 13.00 SR= BA .. J1N .. 0.05 FE = ·~O. 0(} FET= 1~ : 0.00 CU = 0.04
ZN = 0.01 HG : B :: J\J~ = 0.02 PH = 0.01 AS = 0.00 sn = U ::

CL : 11.00 BR = I - 0') = C02= 2.60 II2S= NJI4:: N02:: 0.01..
N03= 0.50 PO·l= 0.28 SIO:: <L"!.OO S04= 2.60 C03= HCO:: 83.00 CAR= HAR= 68.00
SE = a.Ol PRE: CD - cn. = AG :: P : 0.09 N .. 0.20 ELE= 333.00

39 ID#=2-1229-03 TYP=liliLL C01J=KAUAI LOC::MAKA RIDGE LAT,LON= 221201. 1592934.00 DAT=1975.
PH = 7.50 SpG= wT-D= 466.00 WAD= 12.86 TI~!'T:: 24.00 FLO= Ell = SPC:: 220.00
ALK= 72.00 DIS:: 146.00 SUS= LI = NA = H.OO K :: 0.90 RB = MG = 9.90
CA = 1'10.00 SR :: BA = 0.10 ~lH = 0.03 FE = 10.00 FET= F : 0.20 CU = 0.02
ZN = 0.01 HG - B = AL = 0.02 PB :: 0.01 M., = 0.01 sn :: U ::

CL = 22.00 nR = I = o:! : CO2:: 'L50 H2S:: lill4= N02:.: 0.01
N03:: 0.24 PO"~= (t,25 SIO= 3B.00 S04= 4.10 coa= O.O() Heo= 88.00 CAR= HAR= 76.03
SE = 0.01 PRE= 6.00 CD :: 0.00 CIt = AG = 0.01 P = 0.00 N = 0.22 ELE= 119.00

40 ID#=2-1321-0 1 TYP=TUNNEL COU=KAlJAI LOC=ANINI TUJmEJ~ LAT. LON= 221335. 1592748.00. DAT=1972.
PH = 1.20 SpG::: WED= wAD:: 23.00 TEI'I= :~3. 00 FLO= Ell = spc= 205.00
ALI<:= 5"l.00 DIS:: 140.00 sus:: LI = NA :: 20.00 K = 1. 10 RB :: MG = 7.10
CA :: 1.50 SR = BA = J'llq = I~E - PET= F :: 0.20 CU =
ZN = HG = B = 1\1. .. PB = AS = SA - U =
CL = 23.00 nB. = I = 0') - C02= H28= NII4= N02::..
N03= ~.OO P04= SIO= 36.00 80"1-= 8.90 C03:: HCO= 69.00 CAR:: HAR= 50.00
SE = PRE= CD = CIt = AG = l' = N ::: ELE:: 28.00

~., I,

(



41 ID#=2-t333-01 TYP=\oI"'ELL COU=KAUAI UJC=IIAENA DEEP tAT. LON= 221318. 15933:)9.00 nAT: 1975.
PH = 7.40 SPG= WED: Hi9.06 WAD= 14.26 'rEM= 22.50 FLO:: ElI : SI'C= 210.00
Al.K= 74.00 DIS= 139.00 SUS= LI = NA = 18.00 Ie = 1.10 fill = JlrG = 9.06
CA = 11.00 SR:: Ei\. 0.10 l'll~ " 0.06 }"E = :~~~. 00 FET= }' - 0.10 CU = 0.02
ZN .,. 0.01 HG :: E : AL = 0.04 PE = 0.01 AS = 0.01 sn = U =
CL = 19.00 ER = I = 02 = C02= 5.70 11:~S= NH4= N02=
N03= 0.56 P04: (}. 1'5 SIO= 33.00 S04= 3.20 coa" HCO: 90.0iJ CAR:: lIAR" 65.00
SE = a.ot PIIE= 0.06 CD 0.00 en= 0.01 AG = 0.61 P = 6.05 N = 0.20 ELE= 83.66

42 ID#=2-5426-04 TYP=l'I"El.L COTJ=KAUAI LOC=KOLOA-C LAT,LON= 215418. 1592604.66 DAT=1977.
PH = 7.06 SPG'" l'I"EJl= 393.00 WAD: 25.16 T'J!:1'f= FLO= Ell .. SPC= 366.00
ALI{.: 91.00 DIS= 252~OO SUS= LI = NA = 36.00 K = 1.46 RB = 1m = 17.00
CA= 13.00 sa = BA :: JlfN = 16.00 FE :: 20.60 FET= F = 0.10 CU =
2N :: BC= E = AL:: PB = AS .. SE = lJ =
CL = 55.00 BR = I = 02 :: C02= UJ.00 H2S:: Nil4= N02=
N03= P04= 0.46 SIO= 58.00 S04= 12.00 C03= 0.60 RCO= 111.00 CAR= HAR= 100.00
SE = PRE= CD = cn :: AG = P = 0.13 N = 1.00 ELE= 157.00

43 ID#=2-5427-01 TYP==l'I"ELL COU=KAUAI LOC=KOLOA-A LAT,LON= 215454. 1592742.60 DAT=1975.
PH = 7.66 SPC= l'I"ED= 455.00 Wi\D= 45.20 'FEJlf= 23.60 FLO= Ell = SPG= 250.00
ALK= 71.00 DIS::.: 179.00 SUS= LI '- N1\. :: 21.0(~ K = 1.40 RB = tiC = 10.00
CA = 9.80 SR :: EA = 0.10 Ml~ = 0.03 FE= 10.60 l~ET= F = (;. 10 CU = 0.02
2N = 0.03 lIG = P = i\L = 0.10 PH = 0.01 AS = 0.01 SH = U =
CL =, 27.00 BR = I == 02 = C02= 3.50 H2S= N1l4= N02= 0.01
N03: 0.49 P04= 0.43 SIO= 59.00 S04= 5.86 C03= RCO= 86.00 Cl\R= lIAR: 66.00
SE = 0.00 PRE= 0.00 CD = 0.00 CR,::> 0.01 AG· ;: 0.01 P = 0.14 Ii ;: 0.43 ELE= 245.60

44 ID#=2-5427-02 TYP;:l'I"ELL 'GOU=KAUAI LOC=KOLOA-B LAT,LON= 215455. 1592742.00 DAT;:1973.
PH = 7.50 SPG= WEn: 503.00 't1iU): 45.06 'rEM: 23.00 l~LO= Err = Sl'C=
ALK= 53.00 DIS= 170.00 sus= LI = NA : 16.00 Ie :: 1.50 lU3 : MG : 15.00
CA = 7.20 SR = BA : 0.10 l'fN :: 0.03 }<'E = 0.05 FET: F = 0.11 cu = 0.02
ZIi = ".03 IIG -, B : AL = 0.02 PE :: (). 01 AS :: 0.01 Sil = U =
CL = 3(t.00 ER = I = 02 = C02= 112S:: liJI4= N02= 0.01
N03= 0.54 1'04= SIO= 36.80 S04= 4.90 C03= lIiCO= 93.00 Ci\R:: BAR: 70.00
SE : 6.01 PRE= , a.60 CD= 0.00 Cll. : (). 01 AG " (:). 0 1 P :: N = ELE= 245.00

45 10#:2-5530-02 TYP::'t1"ELL COU=KAUAI LOC=LA'tiAI CANNEll. LAT. LON= 2155~~4 .. 1593030.00 DAT=1956.
PlI = 7.30 SPG= l'I"ED= 750.00 \Vi\D=' 12<;.00 TIM= 22.00 FLO= Ell = SPC= 250.60
ALK= 60.00 DIS:: 187.00 sus= LI = NA ;: 20.00 Ie = 6.80 RB = MG= 8.90
CA = ~.ao SR = BA = 1'll~ = 0.10 FE - 0.10 FET:: l~ = 0.20 CU ;: 0.10
ZN = 6.03 RG = E ;: AL -' 0.30 PE ;: 0.03 J\S : 0.01 sa = u =
CL : 26.00 BR :: I = 02 :: C02= H2S= NB4:: N02= 0.06
N03= 4.00 1'04= SIO= '52.00 S04= 16. ·;0 C03= IICO:: 88.00 Ci\R: HAR= 51.70
SE = 0.05 PRE: O.(H CD = (::R = AG = P = N :: ELE= 440.00



46 m#::2-5530-03 TYP=WELL COU=KAUAI LOC=LAW/\I DEEP loj" LA'r; LON= 215535. 1593026.01 DAT=1975.
PH = 7.90 SPG= 'l:iEJ):: 695.00 WAD:: 5:L30 TEl'!:: ~!2. 50 1<'LO= Ell .. gPC:: 220.00
ALK:: 60.00 ·D IS:: 170.00 SUS~:. l.l :: NA -- n.Oo K .. 1.40 H.B .. I'lG .. 9.40
CA· = 5.80 Sll = DA " 0.10 l'IN -. 0.03 FE: "' l().00 FET-= F - 0.01 Cil :: 0.02

. ZH - .0; Of JIG = B :: l\J~ - 9.10 PD - 0.01 AS = (LOI SB .:: U ::

CL :: 23.0e BR =. I .. o:~ .. CO:!" 1.50 H:2S= NH4:: N02:: O.el
NOS:: 0.54 PO'~= 0.37 SIO= 59.00 804= 8.10 C03:: HCO:: 7a.00 GAll:: HAR:: f) I .O()
$E :: 0.00 PRE:: CD :: 0.00 Cll - 0.01 AG :: 0.01 P - 0.12 Ii - 0.51 ELE= 600.00

47 ID#=2-5531-01 TlP=WELL COU=KAUAI LOC=KALAHEO 24- LAT. LON= 215503. 1593117.00 DAT=1968.
PH = (}.80 SPG= wl::)):: 9(S2. (}0 WAD:: 43.00 TI~l'1= :~5. 00 I~LO:: Ell - SPC=
ALI(= 113.30 DIS-' sus:: LI .. NA = 'l6.00 K = 10.90 HJ3 :: l'lG = L 10
CA = 2.60 sn = Hi\. - J'm .. o.otS FE - 0.03 ·l·-ET= F :: 0.38 CU = 0.01
ZN = 0.01 ·lIG :: n = AI. - O. (~6 PD = 0.01 AS = 0.00 SH :: U ::

CL = 46.00 HR - I :: 0.00 o:~ = CO2:: H28= I~H4:: N02:: 0.02
N03= a.59 P04:: SIO= 59.00 804:: 8.00 coa:: HCO:: CAR:: HAn:: 10.90
SE = 0.01 PilE= o.eo CD :: en. = AG = P = Ii - 0.00 ELE:: 630.00

48 ID#=2-5533-01 TYP=l'I"ELL COU=KAUAI LOC=HANAPEPE LAT,toN= 215543. 15933'1-5.01 DAT=1974.
PH = 8PG= 1iIlm:: 190.00 WAD:: 9.90 TEl'!:: 21.56 l?L(j:.: EII = 8PC= 251.00
ALK= 73.00 DIS:: 179.00 SUS:: L1 - NA :: :~2. 00 K - 1.40 UH = 1'1G = 13.00
CA :: 12.00 8ft = BA :: 11Ji :: 5.00 FE :: 40.00 l~ET= F :: 0.10 CU =
ZN = HG :: B :: AL :: PH :: AS :: 8B :: U =
CL = 28.00 BR = I = 02 = CO2:: H2S:: NH4:: N02=
N03= P04= 0.12 SIO:: 49.oe sot{:: 9.36 C03:: HCO:: el\R:: lli\R= 84.00
BE = PIIE:: CD :: CR :: AG :: P :: 0.04· Ii :: 0.02 ELE= 98.00

49 ID#=2-5534-03 TYP=WELL COU=KAUAI LOC=H.ANAPEPE VAL LAT. LON= 2t55:~4 . 1593~'24.00 D1\T::1975.
PH = 7.30 spc= loI"En:: 169.00 WAD:: 10.1S0 THI:: 2:~. (~O l~LO= EH :: SPC:: 46;;.00
ALl(:: 129.00 DIS:: 325.00 SUS:: LI :: Ni\. - 93.00 K = 2.00 RB :: I'!G - 5.10
C1\ = 3.70 SR = Hi\. = (). 10 l'm :: 0.1)3 l~lt., :: HLOO FET:: F :: 0.30 CU = 0.02L.

ZN = 0.01 BG :: B = AI. -- 0.10 1'13 :: ().OI AS = 0.01 sn - U ::

CL = 37.00 ER : I = 02 - C02= 13.00 H2S:: NH4:: N02= 0.01
N03= 0.71 P04= 0.77 SIO:: 50.00 SO<l:: 25.00 C03= HCO:: 183.00 Cl\R:: HAR= 30.00
SE = 0.01 PEE:: 0.00 CD :: 0.00 CR = 0.01 AG = 0.01 P = 0.25 Ii :: 4.50 ELE:: 78.00

50 iD#=2-5631-01 TYP=lv"ELL C01]=KATJAI LOC= KAlAHEO LAT,LON= 215629. 1593141. 01 DAT::1974.
PH = 7.00 SPG:: WED:: 1125.00 WAD: 33.00 TIm" 20.70 l~LO:: ElI :: SPC= 201.00
ALK: 64.00 DIS:: 142.00 SUS: LI = Ni\. : la.OO K - 1.00 RB = MG :: 9.00
CA = 9.20 SR = HA = I'l:N = 0.00 FE = 10.00 FET= F - 0.10 CU -
ZN = HG = B :: AL :: I'll = AS = SD :: U =
CL = 22.00 BR = I :: O:~ - C02= 9.10 H2S= NH4:: N02=
N03= PO'~:: 0.15 SIO:: '~2. 00 S04:: 3.70 C03:: HCO= 57.00 Cl\R:: liAR:: 66.00
SE ;: PRE= CD cn. = AG = P = 0.05 N :: 0.25 El.E= 887.00
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51 1])#=2-5635-01 TIT= 'l"UN1'1EL COU=KAUAI LOC=I'!AN IENIEU.LA LAT. LON= 215635. 1593.')50. 01 DAT=1975.
PH = 7.80 SPG= loI"ED= 364.00 WAD:: 20.00 'IEl'I:= 22.50 FLO::: . !~H = SPC= 725.00
ALK= 111.00 DIS: 456.00 SUS= LI :: NA : 100.00 K : 7.70 RB = 11(; - 16.00
CA :: 6.10 SR :: BA = 0.10 MN - 0.03 FE : 0.04- FET= F :: 0.37 CU = 0.02
ZJi = 0.01 lIG = B = AL = 0.10 PB :: 0.01 AS = 0.01 8B = 11 =
CL = 140.00 BR = I : 0') - CO2: 3.10 H28= Jm4= N02= 0.01..
1'103= 0.55 P04= SIO= 43~30 80'~:: 37.00 C03= 0.00 IICO:: CAR: HAR:: 96.00
SE = 0.00 PRE= 0.00 CD = O~()O CR : 0.01 AG = 0.01 P = 1'1 = 1.30 ELE: 376.00

52 lDo'l"=2-5638-01 TYP::TUNNEL COJJ=J(AU1U LOC=MJ\lI1NAUL I . LAT. LON: 215612. 1593810.01 DAT=1973.
PH = 8.0a ·SPG= 1oI1W= 56.00 WAD= 9.00 TEl'!: 23.00 FLO= Ell = SPC= 380.00
ALK= 148.00 DIS: 261.00 SUS= LI = NA : 4B.00 K - 3.30 Jill = MG = 15.00
CA : 9.80 SR : BA: 1'l]~ = FE = FET:: F - 0.20 CU =
21'1 :: HG :: B = AL : PB = AS = SB = U =
CL = 20.00 BR = I: = 02 - CO2:: 2.90 H2S:: N1I4= 1'102=
1'103= 9.70 P04= S.IO= 52.00 804= 14.00 C03= O.0() liCO= 180.00 CAR= IBR:: 86.00
SE :: PRE= CD = CR :: AG = P = 1'1 - 2.20 ELE= 43.00

53 ID#=2-5725-01 TYP=TUN1'1EL COU=KAUAI LOC=KOKOLAU TUN LAT. LON= 2157'~7 • 1592534.00 DAT=1975.
PH = SPG= WED= 300.00 WAD= 300.00 TI~J'I:: 21.50 FLO= Ell = SPC= 260.00
ALl{= 85.00 DIS= 150~00 SUS= LI :: 1'1A = 9.60 K == 1.20 Jill = MG = 11.00
CA = 8.60 SR = BA = 0.10 l'fN :: 0.03 FE = 0.01 ·FET= F = 0.16 CU :: 0.02
21'1 = 0.01 HG = B = AL = 0.10 PB = 0.01 AS = 0.01 SB = lJ =
CL :: 19.00 BR = I = 02 - CO2: 112S= N1I4= N02= 0.01
N03= 0.<%-4 1'04= SIO= 36.60 SO'~= 4.70 C03= Heo= CAR: HAR=
SE = 0.00 PUE= 0.00 CD = 0.00 CR = 0.01 ,AG = 0.01 P = 1'1 = ELE: 300.00

54 ID#=2.,..5823-01 TYP= 11JNNEL COTJ=KAUAI LOC=GARLI1'1ClIOUSE LAT. LON= 215845. 1592321 . eo DAT=1977.
PIT = 6,80 SPC= ~'ED= WAD: 187.00 TEM= 22.00 FLO= 1m = SPC= 181. 00
ALK= 50.00 DIS:::: 132.00 SUS= LI = 1'1A = 1(>.00 K = 1.30 Hn .. l'IG = U.60
CA = 6.70 SR = BA = 0.30 1'lli = IG.00 FI~ = 10.00 FET" 1<' = 0.10 Cll = 0.02
2N :: 0.15 HG :: B = l\L = 0.02 PB - 0.01 AS = 0.01 SB - - u =
CL = 22.00 BR :: I = 02 = C02= 15.00 I£~S::: NJI4= N02= 0.01
N03= 0.90 PO'~= 0.25 SIO= 32.60 SO·~::: 11.00 C03= 0.00 HCO::: 61. O(~ CAR:: HAR= 52.00
SE = 0.00 PIIE= 0.00 CD ::: 0.00 CIt = 0.01 AG = 0.01 P = (~. OU 1'1 = 0.88 ELE= 187.00

55 IDo'l"=2-5840-02 TYP=l'iELL COU=KAUAI LOC= WAIJ'lEA-26 tAT. LON= 215803. 1594012.01 DAT=1975.
PH = 7.90 SPG= loI"ED= 190.00 WAJ)= 5.60 TEI'!= :~4. 50 FLO= ElI = spc= 650.00
ALl{= 97.00 DIS::: 363.00 SUS= LI :: NA = 8·~.00 K .. 3.50 RB - HG = 12.0<l
CA = 8.66 SR = BA = 0.10 JllN = 1O.0t.} FE = {iO.00 FET= F = 0.12 CU = 0.02
ZN = .0.01 HG = B, = AI. = 0.10 fD = 0.01 1\S - 0.01 sn = U =
CL :: 120.00 BR = I :: 02 = C02= 2.40 H2S= NH4= N02= 0.01
1'103= 0.95 P04= 0.64 SIO= 73.,00 so·~= 17.00 C03: nco:.: 118.00 CAll.::: HAn:: 71.00
SE = 0.00 PRE= 0.00 CD = 0.00 en. = 0.01 AG = 0.01 P : 0.21 N .. 1.40 ELE: 167.00



56 ID#=2-5842-02 TYP::TUNNEL COU=KAUAI LOC::lmKAHA PLSII LAT. LON= 215854. 1594246.00 DAT=1975.
PH = SPC:: lmD= 57.00 WAD:: 0.00 TE!'l= :!1.50 FLO;: 1m = spc= 750~OO
ALK= 160.00 DIS:: 'U6.00 sus: U - IiA :: 66.00 K = 4.00 JU3 : I'~G = 26.00
CA :: 15.00 Sft :: BA : 0.10 NH - 0.03 FE = 0.01 PET= F - 0.10 CU = 0.02
ZN = 0.05 llG :: D = AL .. 0.10 I'B = 0.01 AS = 0.01 SB = U =
CL = 140.00 BR :: I = 0') :: CO:!= H2S= liJI4:: N02= 0.01..
N03=. 1.20 P04= SIO= 40.20 S04= 23.00 .C03= Heo= CAR: HAR= 15·1..06
SE = 0.00 PIlE= 0.00 CD = 0.00 CR = 0.01 AG = 0.01 P :: N .. ELE= 60.00

57 ID#= 2-5842-03 TYP=TUNNEL ·COU=KAUAI Loc=IDJUmULUNUI l.AT,LON= 2158'~3. [594228.00 DAT=19'n.
PH = spc= WIW:: 48.00 Wl\D= B.90 TJ~M:: 25.00 FLO= Ell : SPC= 1250.00
ALK= DIS:: sus:: LI - N1\. = K .- un = l'iG =
CA = SR = BA .. 1')]'1 = FE = FET= F = CU =
ZN = HG = D = !ti. = PB = llS = SB = 11 =
CL = 310.60 BR = I .. 02 = C02= H2S= Nfl4= N02=
N03= PO'~= SIO= ·S04:: C03= HCO:: CAR= HAll.=
SE = PIlE:: CD = CB. .. AG = P = N = ELE= 45.00

58 ID#=2-5043-01 TYP:'l"TJNNEL eOlJ:KAUAI J.OC=JillKAllA SHAFT LAT. Lml:: 215857. 1594301.00 DAT=1975.
PH : 7.40 spc= liI1:D" 53.00 WAD:: 8. :~e IT!'I:: 2'~.ee FLO:: EJI :: SPC= 571.00
ALK= 149.00 DIS= 29'~. 00 sus: LI - NA : U4.00 K == 2.20 lID .- l'Ic. : 19.00
CA :: 9.00 SB. = BA = 0.10 11]q : 0.03 FE :: 0.01 FET" F - . 0.27 CU : 0.02
ZN = 0.01 lIG :: B == AL = O. 10 PH : (). 01 AS : 0.01 SB :: U ::
CL = 67.00 DR = I == 0') = C02= It~S:: NH4= N02:: O.(H,.
N03: 0.94 P04= SIO= 56.10 S04= 14.00 e03:: nco: 16'~.OO CAR:: HAR:: 112.0~
SE = 0.00 PIIE= 0.00 CD : 0.00 CB. - 0.00 AG = 0.01 1> = N = ELE:: 57.00

)9 1])#=2-5921-01 TIP:: lv"ELL COU:KAUAI LOC=Kt\LIU>A R.IDGE tAT. LON: 215950. 1592143.00 DAT==1954.
PH :: 7.20 SPG= w"ED= 540.eo WAD= 16.00 TE1'1= 23.00 FLO:: EH - spec
ALK= 13'L 00 DIS:: 266.00 SUS:: LI - NA = K = lID = I'IG .:: 12.80
CA = 39.10 SR : B1\ = Nn = 0.00 FE : 0.40 FET= F = 0.20 CU = 0.01
ZN : 0.01 HG = B = AL = 30.80 PB : 0.01 J\S :: 0.01 SB :: U ::

CL = 23.00 BR = I = 0') :: C02= H2S:; N1l4= N02= 0.70..
N03:: 0.10 PO'l: SIO= 32.00 S04= 52.70 C03= IICO= 163.00 el\R= llAR= 151. 10
SE :: 0.01 PBE: 0.01 CD = CB. :: AG - P - N : ELE= 302.00

;0 ID#=2-5923-02 TYP=[v"ELL COlJ=KAUAI LOC:KILOHANA LAT. LON= 215901. 15923:>3.02 DAT=1977.
PH = 6.80 SPG--: loI"ED= 180.00 WAD= 225.90 TEN= 23.30 FLO: Ell .. SPC= 190.00
ALl{= 54.00 DIS:: 136.00 SUS: LI :: NA :: 18.00 K = 1.30 Jill = MG = 9.30
CA = 7.40 SR : BA :: MN = o.eo FE = 20.00 FET= F = 0.10 CTJ =
ZN = IIG = B : AL = PB : AS : ~m = U ::

CL -. 24.00 BR = I = 0') ., C02= 17.00 H2S= Nll4= N02=..
N03= P04= 0.55 SIO= 33.00 SO,~= 6.60 C03= 0.00 nco= 66.00 C1Ut: IIAR= 57.00
SE :: PRE= CD = CR = AG = P :: 0.08 N = 0.72 ELE= 371.00
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61 ' ID#::2-5939-01 TYP::TUIfNEL COU::KAUAI LOC=WAlMEA-9 LAT,LON:: 215906. 1593956.0& DAT:.:1975.
PH = 7.30 SPG= li/li:D= 4:J.flO l'iAD= 9.00 11m:= 24.50 FLO:: En : SPC:: 480.06
ALK: 138.00 DIS= 218.00 sus: Ll = NA : ,33.00 K : 1.90 lill ., 1'1G : 2('.00
CA : 12.00 SR: BA : 0.10 l'i]i : 0.07 I~E = 0.12 FET= F = 0.21 CU : 0.02

B AtZN :: O.O:J HG :: ' , : = 0.10 PH : ' 0.01 AS = 0.01 SE = U =
CL = 74.00 BR : I : 02 = C02= Ims:: NH4= N02= 0.01
N03= 0.60 1'04= SIO= 36.10 S04= 7.90 C03= HCO= CAR= HAn.= t 18.00
SE = 0.00 PHE= 0.00 CD = 0.00 CR = 0.01 AG = 0.01 l' = N = ELE= 40.00

62 ID#::2-5942-01 TYP=liiELL COlJ=KAUAI LOC=PAl1A VALLEY LAT. LON:: 215911. 1594247.00 DA'T'=1970.
PH = 7.60 SPO= 'WED: 210.00 ,WAD= 7.50 TEI1= 24.00 l<LO:: En = spc= 4 Hl. C6
ALK: 138.00 DIS:: 275.00 sus:: LI = NA = 55.GO K = 1.80 III - 11G :: 17.00
CA = 10.00 SR = BA ,= MN = FE = FET:.: F : 0.20 CU ::

ZN = HG : B : AJ~ ::: PH = AS = SB :: U ::

CL = 41.00 BR = I = 02 :: C02= H2S= nIT4:: N02::
N03= 9.10 1'04= SIO= 48.00 S04= 10.00 C03= HCO: 168.00 CAR:: liAR:: 9lJ.00
SE = PUE= CD: CR = AO = P = N :: ELE:: 191. 00

63 ID#=2-5943-01 TYP::1'1JNNEL COU=KAUAI LOC=WAIAl'iA SHAFT LAT,LON:: 2159:J7. 1594342.01 DAT:: 1975.
PH = 7.50 SPO:: liI"ED= 57.00 WAD= TEM= 24.50 FLO= Ell .. SPC= 1150.00
ALK= 164.00 DIS= 570.00 sus:: LI = NA = 98.00 K = 5.20 IU3 = MG = 4~.00

CA : 23.00 SR: BA : I'm = 10.00 FE = 30.00 FET= F = 0.10 CU =
ZN = HG = B :: AL = PB = AS = SE = U =
CL = 340.00 BR = I = 0') .. C02= 10.00 H2S= Im4:: N02=..
N03= 1'04= 0.49 SIO= 77.00 S04= 33.00 CO:J= RCO= 200.00 CAR:: BAR: 240.00
SE :: PHE: CD : CIl = AO : l' - 0.16 Ii : 2.10 ELE= 57.00
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