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Abstract

During 1979 reconnaissance field surveys wére conducted on the islands
of Héwaii; Maui, and Oahu ﬁith the ijective.of confifmingAgroundwater éhemic#l
data and geophysical data coﬁpiled during the preliminary regional assessmeﬁt
of Phase I of the Direct Heat Resource Assessment Program.

The exploration techniques applied inclﬁde (1) groundwater éhemistry,
(2) meréury—radon éﬁrveys, (3) isotopic composition of groundwaters, (4) time
domain electromagnetics, and (5) Schlumberger resistivity sﬁrveys. The results
of these surveys can be ciassified as followsgv (1) Hawaii: Kailua-Kona,
strong geochemical anomalies; Kawaihae, strong geophysical anomalies, moderate
to strong geochemical anomaliés; Hualalai northwest.rift, weak geqchemical and
moderate geophysicai aﬁomalies; South Point,‘moderate.to weak geophysical
anomalies; Hualalai southeast rift, weak geophysical anomaiies; Keaau, weak
geophyéical and geochemical anoﬁalies; (2) Maui: Haiku-Paia, strong
geochemical anomalies; Olowalu-Ukamehame canyons, moderate to strong geochemical
and geopﬁysical anomalies; Lahaina, weak geochemical and géophysicél anomlies;
(3) Oahu: .Lualualei, moderate to strong geochemical and geophysical anomlies;

Waimanalo-Maunawili, insufficient data.
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I. INTRODUCIION

Tﬁe Geothérmal Resource Assessment Program‘at the Hawaii Institute of .
Geophyéics is presently coﬁducting(a geothérmal récoﬁnaissance study
thréughout the State of Héwaii; The objectives of this exploratioh program,
carried out under the sponsorshiprof the U.S. Department of Energy Weétern
States Cooperative Direct Heat Resourées Assessment Program, is to‘identify
areas within the State which may have suffiCient gééthermal potential to
justify fheir development as a sourcé of direct or industrial process heat.

The initial phase of the assessment program was oriented toward the
compilation of existing geological, geochemical and'geophysicai data on the
major islands in the Hawaiian chain. Upon coﬁpletibn of the dafa gatﬁering
vwork, twenty separate areas in Hawaiili were identified as having potentigl
for the existence of a geothermal resource (Thomas et al., 1979).

" The areas identified are presented in Table l.and their locations in
»Figurell. Each érea'was given a rating accOrdiﬁg‘to a preliﬁinary assessment-
of its geothermél potential and to the likglihood of its being developed.

The former assessment was made on the basis of the magnitude and areal extent
of the various geochemical .and geophysical anomalies identified as wéll as

tﬁe ége of most recent volcanism; thé assessment of the potential forv
development was made on fhe basis of an area's proximity to population centers
and industrial users as well as the probabilityrfor favorable or'adverse.
zoning regulations. | |

Subsequent to the initial regional asséssment, the cufrent investigationb
_has been directed toward verification of the préliminary data set compiled
during Phase I and toward érea—specific fieid explération of éevefal of:the

more pfomising of the identified potential geothermdl sites. The targets of

Tt




Table 1

Summary of Potential of Survey Areas¥

ion

Locat

Hawai

NSO BN

Maui
8.
9.

10.
11.
12.
13.

Oahu
14,
15.
16.
17.
18.
19.

Kauai
20.

i

Puna (S.E. Rift, Kilauea)
Ka'u (S.W. Rift, Kilauea)
South Point '
Hualalai-North Kona
Kawaihae

Keaau

Kohala

Haleakala-Southwest Rift
Haleakala-East Rift
Haiku-Paia
Lahaina-Kaanapali
Olowalu-Ukumehame
Honokawai

Waimanalo

Lualualei

Honolulu Volcanic Series
Haleiwa

Laie

Pearl Harbor

Probability for.

High Temp. Low Temp.

Resource?* Resource® Development®
1 1 3
2 1 7
3 2 3
5 3 1
5 3 1
6 4 1
7 5 8
2 2 5
3 2 . 6
3 2 3
4 -2 1
3 1 2
5 4 2
7 6 1
8 4 1
8 7 2
9 7 3
9 7 3
10 9 1

5

Post erosional volcanic series 10

TThis.summary is based on data available up to January,'1980.

*1 = highest potential; 10 = lowest. potential
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Figure 1
Location of Areas With Geothermal Potential Based on the Phase I Regional Assessment
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this phase of work were chosen on the basis of the potential for the
existence of a resource and potential for near term development; the areas
»selected for>immediate exploration are 1ocgted on Hawaii, where the highest>'
potential for thermal resources exists, as well as on Maui and Oahu, wheréA
there is currently a greater potential market qu‘gedthermal energy.

The field explorétion program‘has.attempted to‘appiy a coordinated.set‘.
of geophysical, geological, and geochemicéi exploration techniques to éaéh of
the chosen survey areas. In addition to confirming thebinitial Phase I data
v éet, Phase II efforts are also directed toward developing a mére complete
understanding-of the survey areas with which éo interpret the identifed
geochemical and geophysical anomalies. The techniques found to be most'useful
" in our exploration efforts have been as follows: groundwater geochemiétry,

- s0il mercury and radon surveys, isotopic analysis of groundwaters and rainfgll,
Schlumberger resistivify soundings, and time doméin eleétromagnetic surveys.
The areas in which field surveys have been conductednare as follows: .

on Oahu: Lualualei Valley, Waimanalo—Méunawili;

on Maui: Lahaina, OlomaluéUkumehame, Haiku-Paia;

on Hawaii: Kawaihae, Hualalaivnorthwest rift, Kailua-Kona,

Keaau, Puna.

?he locations of the survey areas are presented in figures 2, 3, and 4. Thé-
area specific exploration work in Lualualei Valley has been‘completed ana.is
described,in’Cox et al. (1979). The present interim report details the :
preliminary geéphysical and geochemical surveys which have been completed
tovjanuary, 1980 on each of the chosen study areas. Further surveys, both in
morevdetail and utilizing other exploration techniques, are cﬁrrently underway

on the most prospective of the above areas.




Figure 2

Location of 1979 Survey Areas: .Island of Hawaii
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Figure 3

Location of 1979 Suri/ey Areas: 1Island of Maui
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Location of 1979 Survey Areas: Island of Oahu
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II. GEOCHEMICAL EXPLORATION PROGRAM

The techniques émployed in the geochemical exploration program consist
of resampling and analyéis of surface groundwater supplies, reconnaissance
- s0il mercury and radon surveys, and isotopic énalysié of,rainfall and
grouﬁdwaters. A brief discussion of the application.of each of tﬁese
téchniques and a discussion éf the data acquired for each location is
presented. An assessment.of the probability for the existence of a
geothermal reservoir fo; each study area is alsq presented, however, it
should be noted that, at this point, our interpretations are preliminary in
nature and are subject to revision as confinuing exploration work provides

more complete data sets for each of the areas under study.

Groundwater Chemistry

Chehical'analysis of groundwater from drilled wells gnd coastal springs
has played an important role in the current geothermal invesﬁigations. The
interpretation of groundwater data in terms of geothermal potential utilizes
both the absolute ion éonéentrations (e.g. Sioz) as well as ratios of ioms
(e.g. C1/Mg) (Cok and Thomas, 1979). 1In addition to providing inférmation
on geothermal potential, groundwater chemistry can providebconsiderable
insight into the hydrogeology of each of the study areas.

Phase I of thé assessment program felied heavily upon existing
'grOundwéter chemistry data}>dufing’the present stage of the.sdrvey, we
have resampled many of the wells in each area of interest as well as other
water sources for which no data previously existed.

The results of the chemical analyses of groundwaters which have béen

completed té date are‘presented in Appendices 1, 2, and 3. Although we do




not yet have sufficiént data to draw.up a detailed geochemical modei bf the
study areas, we have been using>C1/Mg ion ratios as a qualitative indicator
of areas in which geothermal flui&s may be entering the near surface
environment; Ratios of 15 or greater are considered td be a strong
indication of thermally altered groundwater in Hawaii whereas ratios of
12—15 are classed as low order geothermal anoﬁalies. _ (Unaltered groundwaters
have ratios typically of the order of 3;8.)_ The wells for which these ratios
are available are plotte& fof each area studied and will be discussed in

more detail below.

Radon Surveys

Radon is a_radioactive déughter product of'naturally dccurring uranium.
in rock and soil. Radon concentrations in ground gases were measured using
alpha sensitive films buried to a depth of 30 to 40 centimeters in inverted
plastic cups. It is believed that radon outgassing rates.are significantly
affected by thermally induced con&ection systems and by ground permeability.
In ﬁawaii these are often associated with sfructures of volcanic origin.

As vafiations in radon outgassing occur as a result of different uraniﬁm
concentrations in local rock and soil cover;.the radon count rétes in each
survey areé are corrected for radon emaﬁation from each soil type. Count
rates afe reported in units of T (tracks) x 10_2/cm2 (film) /hr (exposure

time).

Soil Mercury Surveys

* Mercury i$ an element that has often been found to be associated with

volcanic and geothermal fluids. 1In its elemehtal.form, mercury is highly
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volatile and tends to conéenfraté in surface s§i1s abovg énd around
geothermal reservoirs. Soil surveys for mercury have beenvfound to be a
useful geothermal exploration techniqué in Hawaii (Cox et al, 1979),-
however, variations in mercury cdncentrations_are also found to be
associated with chaﬁges in soil type thus, tﬁe results of soil mercury
surveys are most useful when interpreted inrconjunction with soil radon

surveys.

Isotopic Investigations,

The hydrogen and oxygen isotopic composition of local groundwatefs can
contribute to the understandinglof the hydrogeology of a study area as well
as assist in the identification of areas in which geothermal fluids are
éntering shallow groundwater aquifers. Under favorable conditions, mixing
models of local recharge with deeper geofhermal fluids can provide
infbrmation on reservoir temperatures and leakage rates.

Sampling of local rainfall and groundwaters in several of the study
areas is presently underway. We have begun the isotopic analysis of the
groundwater and rainfall samples, however, we have not yet obtained
sufficient data to determine whether such‘survéys will be applicable as an

exploration technique in the Hawaiian. environment.

Geochemical Surveys on Hawaii

Kawaihae
This area.is located on the dry leeward side of the Big Island and is
in the contact ‘zone between the lava flows of Mauna Kea and Kohala volcanoes.

Initial interest in this area arose from the higher than expected groundwater
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témperatures measured in some of the water supply wells (e.g. 6147-01;
-32° to 36°C, Fig. 5). Subsequent resampling of the local wells confirmed
the relatively warm temperatures and water chemistry analyses yielded

anomalous Cl/Mg ratios in the ared (Fig. 6). The highest C1/Mg ratio

observed is 18.1 in well number 6048-01.

Radon survéys indicate an eést;west high ground gas emanation zone
peaking at a value éf more‘than 10 units above background (Fig. 7). The
highest radon emanation rate in the survey area (73 units) occurs near the
warm water well (6147-01) and appears to expend to the north. The central
part of the anémaly is bordered by‘ﬁegative values which may be attributable
to downﬁard circulafion of ground gas at the borders of what is possibly a
‘ground gas convective cell. A sécond, lower order, radon anomaly (40 units)
occurs in the centef of the area surveyed.' Our interpretatibn of these | i
results is preliminary aé the details of the radon emanation from the soil
in this area requires furfher substantiation as it is highly variable.’

Soil mercury surveys>have also delineated'an elongate high (Fig. 8)
(80 ppb Hg) generally parallel to and somewhat north of the radon anomaly,
and open to the east. It is possible that an E-W perméable structure
(perhaps a zone of  fracturing) is responsisle fér the gopographic low in
which the main road is constructed and with which the anomalous zone may be
associated.

Our préliminary assessment of this area is that a low level thefmal

anomaly may be present and that further study of this area is warranted.




Figure 5

Base map Kawaihae
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Figure 6

Cl/Mg ratio of groundwater
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Figure 7

Ground Radon emanation
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Figure 8

Soil mercury survey
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Hualalai Northwesf Rift -

Studies were conducted along the nérthwesﬁ rift system of Hualalai .
volcano frém sea level to an altitude of approximately 2000 meters (Fig. 9): ‘The
riftvis well defined by ash and ginder cdnes near the summit 6f the volcano,
howevér, along thé lower elevations the rift zéne-beéomes more diffuse
possibly bifurcating near an altitude of 400 m. This rift zone was iaSt_
active in approximately 1801 and has produced at least six major eruﬁtions
in the 1asty500 years (R.B. Moore, abstract, Pac. Northwest AGU, Bend,
Oregon, 1979). Soil cover ié_variable, being virtually nonexistent on
recent flows in the drier lowlands. Soil thickness increases rapidly to
10's of centimeters in the higher rainfall uppei elevations.

‘Groundwater cheﬁical analyses exist for only two groups of wells both
of which are locatéd on the coastal plain (Fig. 10). The observed Cl/Mg
ratios for the northern group is 5.4 whereas ﬁo the.south of the rift zone,
the ratio is 16.1. There are, unfortunately; few othér groundwater wélls
in this area and as a result, no firm conclusions can yet be méde concerning
the hydrology of this area.

Radon measurements are unusually low in the study region, most vélues
being in the range of 0 to 5 units and several apparéntly broad areas of
negative vaiues occur. There are ﬁhrée iocalized areas of;low positive
values, two along the rift zone (Fig. 11), however, no significant trends
are obvious from the presently available data.

Mercury concentrationé (Fig. 12) are very low over the‘little weathered
flowslof the_coasfal plain although somé localized highs were observed whiéhi
appear to bé,associated with the observed radqﬁ trends. On the higher

elevations of the Hualalai flanks, meréury tends to be locally elevated élong




.'Figure 9

Northwest Hualalai base map
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Figure 10

Cl/Mg ratio of groundwater
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| Figure 11

Ground radon emanation
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Figure 12

Soil mercury survey
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the belt of eruptive featureé; a broader anoﬁaly,(>100 ppb) also.occurs
- further up-rift. The.élongate zone of low values on the southwest flank
is thought to be related to the limited soil covef over an area of younger
flows. |

Ovérall, these data are difficult to interpret due to the great
variation in elevation, climate, and soil conditions. The data sugges;7'
;that there is an area of localized low order anomalies along the treﬁd of
the rift zone. Another low order anomaly occurs to the sbuthwest of the
rift which might be related to thérmal groundwater flow patterns. This
anomalous afea appears to be continuous into the Kailﬁa—Kona survey area
to the south. |

The above surveys tend to confirm the existence of at least a Iow_ievel
thermal anomaly along tﬁe Hualaléi NW rift and we belieye that further, more

detailed surveys should be conducted at a later date,.but are of low priority.

Kailua-Kona

The Kailua~Kona study:area, located on the south weét flank of Hualalai
_ volcano is formed largely of older tholeiitic basalts with a narrow coastal
zone of célcareoﬁs soils.v Precipitation in the coastal area is quite low

but increases substantially with the rapid increase in elevation inland.

Four well locations have water chemistry analyses available from U.S.G.S.

'fiies (Fig. 13), thever, we have not yet completed a'fecent analysis of
these wells. Of the four locations, three appear to havevanomalous C1/Mg
ratios. (Fig. 14).

Ground radon meésufements outline two distinctly anomalous zones in the

center and south of the study area (Fig. 15). Both are bounded by zones of-

21



Figure 13

Kailua-Kona base map

|4
LEGEND
N9 a
N7S 4059-01 Groundwater Waell
. Geochemical Somple locotion
AV N1s N0
N76 .
4059-0) AN2)
N7 .
\N22
N1
«N77
+ N23
. N1S
. P N24
- _KAILUA ‘ ‘
N .
e N30 \
KAIUANS\ -~ g N1S
BAY \
b NI2
* N33
N34
KEAUHOU
BAY
Kailua, Kono Area, Howoii 9 05 1o 0

km




Figure 14

Cl/Mg ratio of groundwater
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~ Figure 15

Ground radon emanation
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_mnegative valﬁes. The maximuﬁ'vaers observed were above 40.units and both
"anomalies are open to‘thé east and northeast7

Soil méfcury data indicatelseyeral loéalized vériétions in fﬁe coastal
~area and broad-anomalous zone (>80-100 ppb) in the uppef-elevations east
- of Kailua (Fig. 16). A feature which is considered to be of note in the
area is the particﬁlarly strong anomaly (>400 ppb) which~is open to the
east and northeast of Kailua. The observéd mercufy variatiéns generally
correlate well with the ground radon anomalies in this area. |

The survey of thé Kailua area shows strong geochémical anomalies with
quite good coincidence between the survey techniques applied. The data
indicate that tﬁe anomalous areﬁ is 0pen_to the northeast whicﬁ sugéests.
that it is associated:with Hualalai volcano. This may indicate that thermal
groundwaters are flowing down-dip from the summit area.

The magnitude, correlation, and location of the results.of these
surveys strongly suggest that a thermal anomaly,is present ih‘thé Kailua-
Kona district. More detailed work in Kailua-Kona ié'warranted, especially

in the relatively unpopulated area to the northeast of Kailua Town.

Keaau
Thg Keaau study area is located on the lower east flank of Mauna Loa
at an altitude of approximately 106 m (Fig. 17). The ground coﬁﬁour has a
gentle slbpe to the south and east and is made up of well weathered
" tholeiitic basalt flows. The area has a typically high windwafd'rainfail
and is e#tensively-cultivated in sugércane.- The sﬁrveys.condﬁcted in this
area were, of necessity, largelf limited to-public acceés roadways due to

the heavy agricultural activity in this region..




Figure 16

Soil mercury survey
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Figure 17

Keaau base map .
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Only a few grouﬁdwater wells ate recorded fdt this region and most
are loeated outside the survey area. Of theee wells:considered, most have
Cl/Mg ratios of approximatelyvl, however, just to the south of Keaau, two
wells sampled were fouﬁd to have ratios of 8.5 and 7.1, which are; at beét,‘
byery loﬁ level anomalies.

Radon surveys yielded generally low values'(Fig. 18), but suggest a
localized high trending NE-SW through the survey area. This featurevis’
somewhat substaﬁtiated by the results of the soil mereury surveys (Fig.(lg).

The limited nature of'the survey in this area does not allbw an.
adequate delineation of any anomalous zones, however, the data do suggest
that e low order aﬁomaiy may'be present. Further work in the Keaau area
is necessary if only to determine whether.the observed anomalies are in
fact real and due to the presence of above normal thermal conditions or if

they are solely related to non-thermal variations.

Puna

The Puna district is located on the eastern flank of Kilauea volcano
and is now known to have a high temperature geothermal reservdir as evidenced
by HCP-Avgeothefmal well.. The maximum temperature of the reservoir is known
to be at -least 350°C and production from HGP-A has been approximately
120,000 1bs/hr with a 607 steam quality.(Kroopﬁick et ai,_l978).

" Mercury and radon surveys have been underway'in the Puna area'during

most of 1979 (Cox, in press) with the objectives of both.further defining
the resource area as well as elucidating.the mechanisms of merchry‘and radon

transport in a geothermal area. These studies are still underway and will

continue on a limited basis during the coming year.




Figure 18

Ground radon emanation
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- Figure 19

.S0il mercury survey
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Geochemical Surveys on Maui

Lahainé—Kaanapali

The Lahaina survey area is located on the éentral SW flank of“West
Maui-ﬁolcano. The leewérd coastal zone is made up largely of alluvial-
material from the heavily eroded volcano. Soilchver is well developed
and the land contoﬁr-is very gentle along tﬁe éoast increasing gfadually
inland toward the remmant of the efoded shield. On the lower slopes, soil
is well developed and in only a few areas are.the oider alkalic baéalt'lava
flows exposed. Post erosional volcanié activity (Middle to Late Pleistocene)
has produced two small cinder_cones within the_survey area (Fig.vZO).

The field survey éonve;ed two parts éf the Lahéina district: Kaanapali.
to the north and Lahaina.to the south. The post erosional volcanics are
located just inland of Lahaina town énd on a small peninsula at Kaanapali.

Groundwater geochemistry is available for several wells in the survéy
area. Although some of the groundwaFers.are within'the normal raﬁge forbthe
‘C1/Mg ratio, several wells near Lahaina have low order anomalies (Fig. 21).
Several wells near Kaanapali are aléo significantly'above'the norﬁal range
as well; the highest oBserved Cl/Mg value in these wells.waé 17.9 (5640-0.).

Radon surveys near Lahaina also indicate that a low érder anomaly is
present and that it becomes stronger to the north toward Kaanapéli (Fig. 22).
A narrow low positive zone separates this feature from a zone of very high
radon outgassing to the northeast of Kaanapali (4 locations over 80 unité,
and‘a high value of 408 units).

Mercury surveys in the Lahaina area were 1imitéd'becaﬁse of the

relatively small amount of undisturbed (uncultivated) soil available..



Figure 20

Kaanapali-Lahaina base map
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Figure 21

C1/Mg ratio of groundwaters
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Figure 22

Ground radon emanation
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The results show a low order anomaly in the .area of the cinder cone at
Lahéina town (Fig.:23) and a similar magnitude anomaly at Kaanapali.

The coincidence of several anomalies botﬁ at Lahaina town and
northeast of Kaaﬁapali strongly suggest that a low order thefmal anomaly is
present near Lahaina and perhaps a sémewhat.stronger.anbmaly is present to
the nbrtheast of Kaanapali.' Further wdrk is warranted in this:area and

will be carried out during 1980.

Olowalu-Ukumehame

Olowalu.and_Ukuﬁehame;cényons are loéated'to_the éoutheast of Léhaina
within the heavily eroded south flank'bf_wesg'Méui volcano. . Although there
has been no surface post erosional volcanié activity in this area, extensive
intrusion ﬁas takén pléce which has surface expression in the forﬁ of dikes
and. bosses which have been exposed by erosional propesées.

Thé‘geocheﬁical surveys at this site have been restricted to groundwater
- sampling and analysis. Two of the weils sampled show strong anomalies, one‘
having an:elevated temperature of 33°C and a Cl/Mg ratid of 17.7.

Electrical resistivity surveys (see below) have indicated anoﬁalously
low resistivities in'tﬁis area as well. Even though relatively little data
is available for Olowalu-Ukumehame, if is felt that further geochemical

surveys of these valleys are justified, and are schedﬁléd for 1980.

Haiku-Paia
This survey area is on the lower northern slope of Haleakala volcano in
. northeast Maui (Fig. 24). Rainfall is moderate 102 to 200cm/yrandlanduse varies

from sugarcane in the western section, to small produce farms in the central,



Figure 23

Soil mercury survey
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Figure 24

Haiku-Paia base map
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and forest in the east. A rather diffﬁse rift zonevpasses thrdugh ﬁhe

area and isvmarked by a NNW trend of cinder cones and other eruptiﬁe
features extending from the summit of Haleakala to near the coast. Several
large faults parallel to and apparently associated with the rift are also
indicated to pass»throﬁgh the center of the éurvey aréa.

Groundwatér geochemical data deiineate se&éral areas in thch Cl/ﬁg'
ratios are sigﬁificéntly elevated (Fig. 25); the high values are found along
the coastal strip. The highest Cl/Mg values observed (21 and 58) are in the
central north of the area. All Cl/Mg ratios.decrease inland with higher
elevatioﬁ, apparently because the‘lower elevation wellé penetraﬁe basal .
groundwater rising to discharge at the coast, whereas the ﬁighér elevatioh'
wélls are tapping perched groundwaters derived ffom higher eievation.-

Groundwater temperatures show a pattern similar to that of the Cl/Mg
ratio: higher temperatures (23 to 24°C) along the coast decreasing inland
. toward higher elevation (20 to 21°C) (Fig. 26). This is again cénsidered
to be the result of groundwater derived from higher elevation. Although
we believe that the rift zone may-have a channeling effect on. the higher
level wéter; more geqchemical data are necessary before any firm conclusions
can be drawn concerning the hydrogeolégy of this area.

Radon surveys in this areé yielded some of the highest outgassing_rates
measured in Hawaii (Fig. 27). 1In that thevmeasured radon emanation from the
soil in this area is relatively high, only those radon values in excess of
_20‘units are considered to be significant, however, it is belie?ed tﬁat the
general pattérn of radon values observed is valid. Very high radon éounﬁs

(416 units) follow the strike of the rift (and associatéd faulting) and

appear to decrease peripherally, notably to the west where a negative value

zone has been defined.
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Soilvmercury concentrations appareﬁtly corrélate well (Fig. 28)‘with
the pattern observed for radon with elevated conéeﬁtrations'over the rift
zone ( 499 ppb).

The resﬁlts of these géochemical surveys strongly suggést that ﬁhe fift
structure is a significant féature and indicate that it is highly probable‘
that there is above normal subsurface‘heat associatéd with it. A detailed

exploratory survey will be conducted over this area during 1980. °

Geochemical Surveys on Oahu

Lualualei Valley

Subsequent to the DHRA Phase I Final Report, exténsive geobheﬁipal'
work was conducted in Lualualei Valley. This work was detailed in a separate
report (Cox et‘al, 1979) and wili not be discussed here. Tﬁe coﬁclusions
of the above report stated that the geological and geochemical evidence'
stroﬁgly suggested that a low temperature thermal anomaly exiéts within the
- valley and. that shallow drilling for temperature measurements should be done -
to confirm the surface studies. The final.report was submitted to the

U.S. Navy and DOE and a decision on further studies is pending.

Waimanalo-Maunawili

ﬂaunaWili valley, on the eastern (windward) side of Oahu, is located
within the caldera area of the extinct Koolau volcano. Liﬁited radoﬁ and
mercury surveys are presently:underway in this area, és is_groundwater
geochemical sampling. We»have not yet obtained sufficient data with which
to make even alpreliminary assessment of the possibiiity of geothermai

potential in this area.
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Figure 26

Temperature (°C) of groundwafer
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Figure 27

Ground radon emanation
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Figure 28

Soil mercury survey
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Summary of Geochemical Results

The geochemical surveys conducted during the last year have, to a
greater or lesser degree, confirmed the preliminary conclusions drawn during
Phase I of ﬁhe Direct Heat Resource Assessment. On the basis of these
préliminary results of the:Phase I1 surveys, we have.claséified each of
the areas studied according ﬁo their éotential indicated by the.work to
date as follows:

A: high order anomaly;

B: moderate to high order anomaly;

C: low order anomaly;

D: no Significant anomaly observed.

Hawaii

Kailua-Kona

Kawaihae

Hualalai Northwest Rift
Keaau

o oo

Maui

Haiku-Paia
Olowalu-Ukumehame
Lahaina-Kaanapali
Lahaina Town

O w >

Oahu

Lualualei Valley . B
Waimanalo-Maunawili ' insufficient data
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III.:GEOPHYSICAL_EXPLORATION PROGRAM N
Introduction

'V‘The basic sﬁrategy of the glectromagnetics (EM) subtask of Phase I
of fﬁe_Direct Heat Reséurce Assessmént'invo}ved two levels of exploration:
first, the prospective area was éovered with DC squndings fo obtain’éhallqw
(1000 m) geoeléctric structure; sécond, the‘éame area was covered with
controlled-source time—domain EM soundings using a fixed, grounded-wire
source to oBtain_deeper (to 5 km) geoelectric structure. The shallow
structure’&etermined by DC séundings is used to>obtain bétter ;esolution '

of the deeper structures from the TDEM data.

Geophysical Surveys on Hawaii

| DC and electromagnetié data had been coliécted_in five areas on Hawaii
island pfevious to 1979. Those areas are Kawaihaé, southeaéf rift of
Hualalai, east.riftsof Kilauea, southwest rift of Kilauea,; and the south
‘rift of Mauna Loa.. Only the data from’Kilauea's east rift has been analyzed
in detail; the results have been feported elsewhere (Keller et al., 1977).
During the past year, a total of 30 DC and 30 TDEM sdundings were completed
in two new areas -- northwest rift aﬁd summit of ﬁualalai volcano, Keaau, and
as well.as the three previously mentioned areas =-- Kaw#ihée, south rift of
Mauna Loa, and Kilauea's east rift (Fig. 2). The Hawaiian islandeork was
.jointlyvfinanced by the DOE and the u.s. Geological Survey, Eranch of
Electromégnétism and Geomagnetism. As detailed_analysis is intended for all

the data. from each of the seven areas, the work in each area will be

described individually.



 AKawaihae
Six Schiumberger soundingé were completed between Kamuela and Kaﬁéihae.

The aréa was difficult to ﬁork.in because of the extensi#e pipe network
and poor vehicular access. Neverthéless, most of.thévsoﬁndings were
interpretable and show that thé‘areé between Kamuela and Puu Kawaiwai is‘
\ﬁndérlain be a resistor at several hundred meters depth. These findings
are anomélous for Hawaii because rocks‘below sea level usually have a very
low resistivity due to saturation with saltwater. This area is also_.
anomalously resistive on a bipole resistivity>map done in 1973 (Keller et
al, 1977) and has an anomalous magnetic field pattern. Our preliminéry
intefpretation is tﬁat the area is underiain by a shallow intrusive,‘

possibly comnected with Puu Kawaiwai and the 80,000 year old Puu Loa vents

of Kohala wvolcano.

Northwest Rift of Huélalai

Eight Schiumbé;ger soundings were completed between the summitrof
Hualalai and the Historic vent on the northﬁest rift zone namedAPuhi 0 Pele.
Eight TDEM soundings were also located in the vicinity of ?uhi o Pele. Aftér
interpretation of Half of the Schlumberger.séugdings, the.oﬁly énomaio&s
discovery is that of a,conductiye zone 500 m déep beneath Hualalai's
éummit. This zoneléould be dike-impounded groundwater; however,-itsllow

resistivity might indicate an elevated temperature or a large amount of

dissolved solids in the water.

R e Y
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Southwest Rift of Hualalai

Eight TDEM soundings were completed in this area in 1974 but were
never analyzed. A partial workup of the data this year did not show any

resistivities lower than 100 ohm-m.

Keaau
Four Schlumberger soundings and nine TDEM were completed betweén'the ,
Hilo end of Stainback highway and Ainaloa drive (off‘highway #130) .
Preliminary analysis shows no large anomalous conductors shallower than
5 km over the whole area. Schlumberger soundihgs‘defined a thick lens of
freshwater in agreement with the known hydrology of Keéau. Geothermal

prospects do not look good here.

Lower East Rift of Kilauea-Puna

Four néw Schlumberger soundings and ten new TDEM soundings were
»compieted. Preliminary analysis of the new data shows again'that'Puna has
- lower resistivity in general than any of the areas investigated so far.
The EM and DC work doneAbefore 1979 show an area of dike-impounded water
above»Pahoa and thé_l955 eruptive vents, an area lacking a sigﬁificant
freshwater lens between the 1955 vents and the coast, and an area of anoma-
iously high conductivity westward of Puu Honuaula and the HGP-A well'l§cation.
The new data were located in order to detail the structure near the 1955
vents and also the anomalous area to the west. Preliminary analysis. so
far indicates that the main geothermal reservoir in Puna.is between

Puu Honuaula and Kapoho.



Southwest Rift of Kilauea

Two lines of TDEM soundings were run perpendicular to this rift zoné
in 1974; one'througﬂ the town of Pahala and one about 6 km to the north.
‘Analysis of électric field’data has indiéated the existence of a buried
contact.parallel to the rift trace aﬁd 1-2 km northwest of it. A similar
contact wés detected near Kilauea summit, énd appears to be related to the
Mauna Loa-Kilauea..contact rather than the SW rift zone. More data analysis

will be required befofe a geothermal assessment will be possible.

South Point-South Rift of Mauna Loa

Three Schlumberger soundings were completed.to complement sevéral
preyious TDEM soundings in the area. As in Kawaihae, extensive pipe
networks pfovided considerable interference and limited the.surveyable area.
The northernmost Schluﬁberger soundings was the only anomalous one in that
it exhibited lateral distortion while crossing a prehistoric fissure.

A -140 mV SP anomaly was also observed over this fissure. Again, more data

analysis will be required for a geothermal assessment.

Geophysical Surveys on Maui

Seventeen resistivity soundings, using Schlumberger electrode

configurations, were made on the island of Maui to determine the applicability

of direct current resistivity methods for locating geothermal resources.
Twelve were located between the towns of Honolua and Maalaea on west Maui
and five Qere‘located on the isthmus and around Haleakala.

. Final interpretétion which will ptilize computer inﬁeréion_and geoiogic

comparisons will not be complete until mid 1980. Preliminary analysis show
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a deep.conducfivé layer in the Olowalu and Ukuﬁehame region. Thié layer
is between 300 and 1300 ft>deep éﬁd is'less>than 4 ohm-m in resistivity."
This anomalously conductive layer appears to lie beneath a 15-25 ohm-m
layer interpreted to Be saltwater saturated rock. A warm water well (33°C)
and an e#tensive dike swarm and boss complex located inside Ukumehame
Canyon all suggest geothermal processes. A high level, aeromagnetic survey
has delineated a minor volcanic pipe zone 500 m (*500 m) beneath Olowalu
and Ukumehame canyon (Malahoff and Woollard, 1965).

The major rift system of Haleakala has been delineated by both
aeromagnetic and gravity surveys. The site of a historic lava flow (1790)
on the southwest rift and a site in Hana on the east rift were chosen for
additional Schlumberger soundings. These are areas of high resistivity

- contrasts and we suggest that the time domain electromagnetic method be
employed in these areas. In similar terrain on tbeJ%§%and of Hawaii, it has
" been shown that the TDEM method is quite shéceséful'ig4délinéating a
conductive body at depth.

Addi;ional work should be done on Maui, beginning with site‘specific
geophysics in the Olowalu-Ukumehame area; however, extreme topographic relief
make much of the area inaccessible. Four or five additioﬁal Schiumberger
and several TDEM soundings could define the lateral and depth extent of the
conductive body. Any'microearthquake activity could be recorded by omne
seismograph while other types of surveys were being employed. The strong
aeromagnetic anomalies suggest a ground magnetic survey in Olowalu,
southwest rift and east rift zonme of Hakeakala be undertaken to Better
define those magnetic bodies. Self poténtial studies‘successfully define

geothermal areas on the Big Island and may also prove successful on Maui.
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Geophysical Surveys on Oahu

~Work on Oahu has been concentrated in two areas -- Lualualei Valley in
the Waianae caldera area and Kailua-Waimanalo Valleys in the Koolau caldera.
area. The Koolau cbverage was completed in 1976 as parﬁ of the first
Hawaii Geofﬁermal Project.. Work in Lualualéi,Valléy was campleted in

spring 1979 and has been reported (Cox et al, 1979).

Lualualei Valley

Three ‘Schlumberger soundings were logated in the vélley in order to
cqmplement a rotating quadripole an&.self potential survey done previously
(Tasci, 1975). The soundings were able to déliﬁeate'valley sedimeﬂté,
warmwater saturated basalts, and a basement resistor. The resistive
basement was shallowest in the northern part of the valley, in agreement
with the 1975 survey, and is thought to-be part of a caldera dike complex.
in conjunction with geological and géochemical data, tﬁese soundings were

‘used to suggest four drill sites.

Kaijlua-Waimanalo

Eight Schlumberger soundings were completed in 1976 in southern
Kaneohe, Maunawili in Kailua, Waimanalo, and upper Nuuanu valley. TheA
soundings were of liﬁited utility for determining deep resistivities
because of the complex.sedimentary geology of these valleys and the very'
low resistivities of the sediments (less than 1 ohm-m); however, a resistive
basement was 1ocated at 400 m depth near Kawainui Swamp. Self potentials
were mapped in‘Waiﬁanalo Valley to localize the source of hot water observed

in one well there. SP's varied less than 70 mV over most of the valley with
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somé moderate values obéerved near‘the wést eqd of the valley. A -20 mV
'anoﬁaly appeared to be correlated with reef limestone.outcropé. Deeber
éoundings are required in ordér to determine the resistivity sfrucﬁure
associated with the volcanic plug at 1600 mvouﬁlined bé séismicvrefraction

and gravity data.

Summary of thevNon—seismic Geophysical Results.

On the basis of our results thus fai, we can rank each of the areaé
accqrding to their potential fof each island:

Hawaii

Puna (Kilauea east rift)

Kawaihae

Kilauea SW rift

Hualalai NW rift

South Point (Mauna Loa south rlft)
- Hualalai SE rift

Keaau

Maui
Olowalu-Ukumehame
Haiki-Paia - 1nsuff1c1ent data
Lahaina-Kaanapali

Lahaina town

Oahu

Luélualei
" Kailua-Waimanalo - insufficient data



IV. SUMMARY OF PHASE'II WORK, 1979
The geopﬁysical and geochemical data acquiréd thus far strongly -
- suggest that thermal anomalies exist in'théffollowing areaé: |
Hawaii: North Kona;
~ Maui: 'Haiku—Paia, Olowalu-Ukumeheme canyons;
| Oahu: Lualualei Valley.
Although the'surface exploration program has been completed in Lualualei
Valley, continued fieldAsurveys are required in the other locations under
investigation. This work will éttempt to determine the source and depth of
the identified anomalies as well as to define their areal limits; It is
hoped that, upon suécessful completion of the surface studies, exploratory
drilling will proceed in these areas -as the next major phase of work.

Even though the identified anomalies in some of the ofher survey
sites are not as strong as those listed above, continued geochemical and
geophysical éurveys will be conducted on a limited scale in a few of the
latter locations. These surveys should both prbvide us wifh further
insight into the mechnisms of the anomalous geochemical and geophysical
. behavior observed as‘well as allow us to idenﬁify potential interferences

of the survey techniques by non-geothermal phenomena.

B S
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APPENDIX I

Oahu Groundwater Chemistry



L 2 o

1 IDe=3-21067-61 TYP=VWELL
ELE= 203.00 WAD= 3.20
Ll = . F =

NA = 180.69 CL = 126.00
K = 3.40 BR =

CA = 6.49 1 =

MC = 7.00 PO4=

H/D= 0.00 ol18-= 9.00
SOURCE=

COMERNRT :

2 1D#=3-2409-07 - TYP=WELL

ELE= 36.00 WAD= 2.80
LI = : . F =

NA = 686.00 CL = 1410.900
K = 18.20 BR =

CA = 96.00 1 =

MG = 61.09 PO4=

H/D= 0.60  o18= 0.00
SOURCE=

COMERT:

3 ID#=3-2409-23 TYP=WELL

ELE= 67 .00 WAD= 2.30
LI = F =

RA = 696.00 CL = 14896.00
K = 26.10 BR =

CA = 101.00 I =

MG = 69.00 PO4=

B/D= 9.00 018~ 0.00
SOURCE=

COMENT:

4 ID#=3-2308-01 TYP=WELL

ELE= 142.00 WAD=

LI = F =

NA = 102.60 CL = 260.00
K = 10.00 BR =
CA= 40.00 I =

MG = 80.00 PO4=

H/D= 0.00 018= 2.00
SOURCE= "

COMENT:

5 1D#=3-2508-07 TYP=WELL
CELE=  77.09 _WAD=  2.70
LI = F = '
NA = 380.06 CL = 1330.00

K = 12.80 BR =

CA = 127.00. 1 =

MG = 81.00 PO4s

E/D=  ©0.00 018 0.00
SOURCE=

COMENT:

COU=0AHU
= 210.09
B =
BA =
SR =
FE =
MN =
Ci3= 0.00
COU=0AHU
WED= 73.900
B =
BA =
SR =
FE =
MN =
C13= 9.00
COU=0AHU
WVED= 85.00
B =
BA =
SR =
FE =
MN = :
Ci3= Q.90
COU=0AHU
WED= 145.090
B =
BA =
SR =
FE =
MN =
C13= 9.00
CQU=0AHU
WED= 85.00
B =
BA =
SR =
FE =
MN =
C13= 0.00

LOC=

FLO=
ALK=

Co2=
HCO=
€03=
HE3=

9.90 -

LOC=

FLO=
ALK=
CAR=
C02=
HCO=
C03=
HES3=

LOC=
FLO=
ALK=
CAR=
co2=
HCO=
C03=
HE3=

LocC=
FLO=
ALK=
CAR=
Co2=
HCO=
C0o3=
HE3=

FLO=

. -ALK=

CAR=
co2=
HCO=
C03=
HE3=

9.69 -

0.60 -

@:00

.00 -

“KAHE. PT.

SPC=

No2=
NO3=
NH4=
S34=

MAILI
SPC=
N =
. Xo2=
NO3=
NH4=
_834=

MAILI
SPC=

N =
NO2=
NO3=
NH4=
S34=

LUALUALEI

SPC=
HAR=
No=
‘NO2=
NO3=
NH4=
S34=

LUALUALEI

SPC=
HAR=
N =
NO2=
NO3-=
NH4=
S§34=

0.00

0.00

9. 90

LAT,LOR=

PH
HG
CD
PB
TH
AS

o]
—_
L

LAT,LON=

PH
HC
- cp
PB

AS
Cl4

LAT,LON=

e iel Rl
U);tﬁbcﬁm

Ci4

LAT,LOR=

PH
HG
CD
PB
TH
AS
Cl4

LAT,LON=

PH
HG
'CD
PB
TH
AS

@]
—
'y

F LI T B T I { I 1

nawunhnin

nawnunuwn

a

W naun

212126.
EH

SE
ZN
SB
CU
CR
T3

0.00
0.00

212443.
. EH

SE
ZN
SB
CU
CR
T3

0.00
6.00

212441 .
. EH

SE
N
SB
CU
CR
T3

0.00
0.00

212501.

EH
SE
ZN
SB
Cu
CR
T3

0.00
0.00.

‘212512.

EH
SE
ZN
SB
CU
CR
T3

0.00
9.00

1580727 .00

m s nun

1580947.00 -

N nHEDOu

9.00

H I naae

-]
@
=]

1580807..00 .

1

0.00

ST

580925.00°

‘S04=

580840.00:

DAT=1978.

S10=
S04=

164.69

=
N
72}

v

b

ot
/7]

DAT=1978.

25.50
171.10

DAT=1978.
TEM= 25.00
SI10= 1566.13
S04 :
H2S
02

n

DIS

DAT=1978.
TEM= 27.00
SI0= 68.44
48.09
H2S8=

2

)
P
D

nonon

IS

‘DAT=1978.
TEM= 25.50
186.07 -




6 1D#=3-2607-01 -

- 10

TYP=WELL
ELE= 393.00 : WAD= 35.70
LY = F = .30
RA = 41.00 CL = 41 .00
E = 2.99 © BR = :
€A = 14.00 1 =
MG = 12.060 PO4= 0.25
H/D= 9.00 018= 0.00
SOURCE= '
COMENT :
7 I1D#=3-2609-83 TYP=WELL
ELE= 42.00 WAD=
LI = F =
NA = 90.900 CL = 141.00
K = BR =
CA = 95.00 I =
MG = 50.00 PO4=
H/D= 0.00 018= 0.99
SOURCE= ' ’
COMENT:
8  1D»#=3-2709-08 TYP=WELL
ELE= 100.900 WAD= 6.20
Lt = F =
RA = 92.00 CL = 147.00
K = 2.60 BR =
CA = 11.00 I =
MG = . 9.60 PO4=
H/D= ©.90 018= 0.00
SOURCE=
COMENT:
9 ID#=3-2712+01 TYP=VWELL
ELE= 30.00 WAD=
Ll = F =
RA = 75.00 CL = 143.00
XK = 3.60 BR =
CA = 24.00 I =
MG = 39.00 PO4=
‘B/D=  0.00 018= 0.00
SOURCE= ’
COMENT:
1Pp==3-2808-01 TYP=WELL
ELE= 437.00  VWAD= 441.30
LI = F = 0.60
NA = " 1206.00 CL = 138.00
K = 4.00 BR = -
CA = 116.00 1 =
MG = 27.00  PO4=
H/D= 0.090 - 018= 0.60.
SOURCE-=

COMERT:

o
COU=0AHU
" WED= 451.00
B =
BA =
SR =
FE = 9.01
MN = 9.65
C13= Q.00
COU=0AHU
WED= 68.00
B = ‘
BA =
SR =
FE =
MN =
Ci13= 9.00
COU=0AHU
WED=  190.00
B =
BA =
SR =
FE =
MN =
C13= 0.00
- COU=0AHU
WED= 180.00
B =
BA =
SR =
FE =
MN =
Ci3= 0.00
COU=0AHU
WED= .395.00
B = .
BA =
SR = ‘ ‘
FE = 1.30
MN =
Ci3= 9,00

LOC=

FLO=
ALK= 9
CAR=
co2= 3
HCO= 11
C03=
HE3=

FLO=
ALK=
CAR=
co2=
HCO=
C03=
HE3=

LOC=
FLO=

CAR=
co2=
HCO=
C03=

.HE3=

FLO=
ALK=

. CAR=

Co2=

"HCO=

C03=
HE3=

.FLO=

ALK= 8
CAR=
co2=
HCO= 9
€03=

-HE3=

3.00 -

8.00
3.00

0.00 -

©.00

0 .00

2.50

7 .00
9.00:

LUALUALEI

SPC=
HAR=
N =
NQ2s=
NO3=
NH4=
S34=

370.00
82.00
8.97

4.30

0.00

LUALUALEI

0. 00

LUALUALEI

SPC=
HAR=
N =
NO2=
NO3=
NH4=
834=

* WATANAE

"SPC=
HAR=
N =

NO2=

"NO3=
NH4 =
834-=

SPC=
HAR=

NQO2=
- NO3=
NH4 =
S34-=

0. 00

NANAKULI

1350.60
280.00
9.07
9.30

©.00

LAT, LON—

PH
HG
CD
PB
TH
AS

-0
—
g

LAT,LON=

PH
HG
Ch
PB
TH
AS
C14

LAT, LON“

PH
HG
Cp
PB
TH
AS
Cl4

LAT, LON—

PH
HG
cb
PB
TH
AS
- C14

LAT, LON—

PH
HG
CD
PB
TH
AS
Cl4

I

BN nnnn

aounhun

®
212656.

7.50 EH

SE

ZN

0.01 SB

.00  CU

0.05 CR

0.00 T3
212646.

EH

SE

ZN

SB

e.00 CU

CR

0.00 T3
212720.

EH

SE

ZN

SB

0.00 ' CU

CR

0.00 T3
212748.

EH

SE

ZN

SB

0.00 CU

CR

0.00 T3
212813,

7.80 EH

SE

. ZN

SB

0.00 CU

CR

0.00 T3

o ®
1580718.00° DAT=1978.
= "TEM= 24.00
= S10= 96 .25
= 11.00 S04= 58.00
= H2S8=
= 0.03 02 = 6,50
= 0.05 P =
= 0.00 DIS= 246.00
1580937 .00: DAT=1978.
= TEM= 24.00
= SI10= 40 .64
= S04= 8.00 -
= H2S8=
= 02 =
= P =
= 0.00 DIS=
1580908.00: DAT=1978.
= : “TEM= 26.00
= S10= 164.69
= S04= '
= H28=
= 02 =
= . P =
= 0.00 DIs=
1581202.00: DAT=1978.
= TEM= 24.50
= S10= 94.11
= S04= 58.00
= H2S=
= Q2 =
= P =
=  ©0.00 DIS=
1580802.00: DAT=1978.
= TEM= 26.50
= - SI0= 81.27
= 13.00 S04= 260.00
= H2S=
= 02 =
= P =
= .00 DIS= 711.00




11 1P#=3-2808-902 TYP=TURKEL COU=0AHU LoC= LUALUALE! LAT,LON= 212851. 1570806.00: DAT=1978.
ELE= 1500.00  WAD= WED= FLO= SPC= PH = EH = TEM=  19.00
LI = F = ©.12 B = : = HAR= HG = SE = S10=  57.75
NA = 19.00 CL = 23,00 BA = CAR= . N = cD = ZN = -S04=  33.00
K = 3.00 ° BR = SR = co2= NO2= © PB = SB = ' H2S= ~
cA= 11.60 1 = FE = HCO= NO3= TH = 0.60 CU = 0.15 02 =
MG = 6.50 PO4= MN = Co3= NH4= AS = CR = P =
H/D= 0.90 018= 0.00 C13= .00  HE3= 0.00: S34= 0.00 Cl4= 0.00 T3 = ©0.00 DIS=
SOURCE= : .

COMENT:

12 ID#=3-2809-06 - TYP=TUNNEL COU=QAHU LoC= WAIANAE TON LAT,LON= = 212827. 1580920.00. -DAT=1978.
ELE= 418.00 WAD= _ WED= FLO= SPC= PH = ~ EH = TEM=  22.00
LI = F = B = ALK= = HG = SE = S10=  72.72
NA = 27.66 CL = 26.00 BA = CAR= N = ‘ cp = ZN = -S04=  48.00
K = 2.76 BR = SR = co2= . NO2= PB = SB = H2S=
CA= 21.00 1 = FE = HCO= NO3= TH = 0.00 CU = 02 =
MG = 29.00 PO04= MN = . CO03= NH4= - AS = _ CR = P =
H/D= ©.00 018= 0.00 C13= 9.00 HE3= 0.00.  S34= 8.00 Cl4= 0.00 T3 = 9.00 DIS=
SOURCE= .

COMERT:

- 13 1D#=3-2811-62 TYP=WELL COU=0AHU LOC= " MAKAHA VAL. LAT,LON= 212822. 1581136.00: DAT=1978.
ELE= 378.00 WAD= 35.00 VWED= 528.00 - FLO= SPC= PH = EH = TEM=  28.00
LI = F = B = ALK= HAR= " HG = SE = S10=  81.27
FA = 34.00 CL = 48.60 BA = CAR= N = cD = ZN = S04= 3.00 -
K = 3.50 PR = SR = co2= NO2= PB = SB = H2S=
CA= 21.00 1 = FE = HCO= NO3= TH = 0.00 CU = 02 =

MC =  24.00 PO4= MN = © CO8= NH4= AS = CR = P =
H/’D=  ©.00 - 0O18= 0.00 Ci3= 9.00 HE3= 0.0 S34= .00 Cl4= 0.00° T3 = 0.00 DIS=
SOURCE= - ‘

COMENT:

14 ID#“3—2812—01 TYP=TUNNEL COU=0AHU LOC= UMAKAHA SHAFT LAT,LON= 212857. 1581246.00° DAT=1978.
ELE= 140.00 WAD= 16.70 WED= 168.00 FLO= SPC= 560.00 PH = 7.20 EH = TEM=  26.00-
LI = F = 0.32 B = AlLK= 147.68 HAR= 1806.00 HC = SE = 0.01 SI0= 85.55
NA = '46.60 CL = 92.00 BA = CAR= N = cD = ZN = 0.05 S04= 48.00
K = 3.76 PBR = SR = co2= NO2= ©.01 PB = 0.02 SB = H2S=
CA= 20.00 I = FE = .05 HCO= NO3=  ©.75 TH = 0.00 CU = 0.04 02 =
MG = 34.00 PO4= MN = 9.01 CO03= NH4= AS = CR = P =
H/D= ©.00 018= 0.00 C13= 0.00 HE3= 0.00 S34= 0.00 ' Cl4= 0.00 T3 = 0.60 DIS=
SOURCE=
COMENT:

15 ID#=3-2911-02 TYP=TUNNEL COU=0AHU . )C= MAKAHA TUN I LAT,LON= 212946. 1581124.00- DAT=1978.
ELE= 750.00  WAD= WED= FLO= SPC= PH = EH = TEM=  206.00
LI = F = B = . ALK= HAR= HG = SE = S10=  72.72
NA = 21.00 CL = 24.00 BA = CAR= N = cD = ZN = S04= 3.00
K = 2.80 BR = SR = co2= NO2= PB = SB = H2S= '
CA= 13.06 1 = FE = HCO= NO3= TH = 0.00 CU = 02 =
MG = 12.00 PO4= MN = . CO03= NH4= AS = CR = P =
H/D= ©.00 018= 9.00 C13= 9.00 HE3= - 000 S34= 9.00 Cl4= 6.00 T3 = 0.00 DIS-

SOURCE= S ¢ A




16 1Db»=3-2912-901 TYP=WELL COU=0AHU LOC= MAKAHA LAT,LOR= 212852. 1681303.00: DAT=1978.
ELE= 491.00 WAD= 83.50 WED= 640.60 FLO= SPC= §539.00 PH = 7.20 EH = TEM= 25.00
LI = . F = 0.13 B = AlK= 126.00 - = 190.00 HG = SE = SI10= 141.16
RA = 45.00 CL = 89.00 BA = CAR= N = 1.90 CD = ZN = S04= 43.00
X = 4.20 BR = SR = Co2= 16.00 NO2= PB = _SB = H28=

cA = 26.09 I = FE = - BCO= 154.00 - NO3= TH = 9.00 CU = 02 =

‘MG = 31.00 PO4= ©.23 MR- = 10.00 CO03= NH4 = AS = CR = P = 0.08
H/D= 0.00 018= 9.900 C13= 0.60  HE3= 0.00  S34= 0.00 Cl4= 0.900 T3 = 0.00 DIS= 344.00
SQURCE= . .

COMENT: : :

MASTER FILE CORTAIRS 16 RECORDS
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1 ID*=6-3625-01 TYP=DUG
ELE= 8.06 WAD= 9.909
LI = 0.01 F = 9.30
HA = 343.00 CL = 1482.00
K = 41.09 BR = )

CA = 56.0¢ I =

MG = 178.09 P04=

H/D= 018=
SOURCE=H.I.G.(8/79)

COIMENT:

2 ID#=6-3726-02 TYP=DUG

ELE= 13.99 YAD= 0.00
LI = 0.01 F = 9.35
KA = @&833.060 CL = 1470.00
K = 31.00 BR =
CA = 58.00 1 =
MG = 162.00 PO4=
H/D= 018=

SOURCE=H.1.G.(8/79)
COMENT:NOT PUMPED, POLLUTED

3 1D#=6-3726-03 TYP=DUG
ELE=  15.00 VAD= 0.60
LI = 7.20 F = 0.69
NA = 847.60 CL = 1435.00
K = 46.00 BR =
cA = 61.20 I =
MG = 172.60  PO4:
H/D= 018=
SOURCE=H.1.G.(8/79)
COMENT:
4 1D7=6-8925-01 TYP=WELL
'ELE= 352.00 WAD= 0.49
LI = F = 0.66
FA = 836.00 CL = 612.00
K = 24.00 BR =
CA = -38.00 I =
MG = 67.50 PQO4s=
H/D= 0.99  018= 0.00
 SOURCE=DOH(9/64), DOWALD(3/77),
COMENT

5 ID#=6-46G19-01

ELE= 6206G.00  WAD=

Ll = - F = 0.14
NA = 9.80 CL = 2.10
K = 2.10 BR = S
CA = 4.70 1 =

NG = 1.80 PO4=

H/D= 018=

"~ MN

COU=MAUI

WED=
B

BA
SE
FE

o3
[~

10.00

COU=MAUI

WED=
B

BA
SR
FE

]

(9]
—
W

u

15.00

- COU=MAUI

WED=
B

BA
SR
FE
MN

(9]
—
(%)

"

18.09

COU=MAUI

WED=
B
BA
SR
TFE
N
Ci13=

uun ey

WED=
B

BA
SR
FE
MN
€C13=

L LR Y I £ I { B

SOURCE=DBOVWALD(3/77), H.1.G.(8/79)
COMENT :SPRIKG IR TUNNEL, PERCHED AQUAFER

382.02

" 0.13
0.05
0.00

H.I1.G.(16,78)

TYP=TUNNEL =~ COU=MAUI

FLO=

ALK=
CAR=
co2=
HCO=
C03=
HE3=

FLO=
CAR=
€o2=
HCO=
C03=
HL3=

FLO=
ALK=
CAR=
Co2=
HCO=
Co3=
HE3=

FLO=
ALK=
CAR=
Co2=
HCO=
CO3=
HE3=

FLO=
ALK=
CAR=
Co2=
HCO=
€03-=
HE3=

LOC=LA PEROUSE BAY

SPC=

HAR=

N =
NO2=
NO3=
NH4=

S34=

LOC=KANAHENA (G.FULTZ)

SPC=

HAR=

N =
NO2=
NO3=

‘NH4=

LOC=KANAHERA (HURTER)

LOC=MARENA-
200.00

S34=

SPC=
HAR=
N =
NO2=
NG3=
NH4=
S34=

68
SpC=

HAR=

N =

NO2=

244.00
0.09

NO3=
NH4=
S34=

388.690

6.060
7.16

0.00

LOC=POLI POLI PARK

spC=

BAR=

N =
NO2=
NO3=
RH4 =
S34=

LAT,LON=

PH
HG
CDh
PB
T
AS
Cil4

LAT,LON=

PH
HG
Cy
PB
TH
AS

(@}
oy
S

LAT,LON=

PH
HG
CD
PB
TH
AS
Cl4

LAT ,LON=

PH
HG
CD
PB
TH
AS

[w]
_
S

LAT,LON=

Pl
HG
CDh
PB
™
AS

(w]
ot
h

n o uwunu

wannaunn

203617.

EH
SE
ZN
SB
CU
€CR
T3

203720.

203715.

EH
SE
ZN
SB
CU
CR
T3

EH
SE
ZN
SB
CU
CR
T3

203912,

<.35

9.01
0.00
0.01
0.60

EH
SE
ZN
SB
CU
CR
T3

204049.

EH
SE
ZN
S
CU
CR
T3

1

1

o1

ik nman

1

LU T B LR TR L 1}

1

nuouwnnun

562523.09

562626.00

562622.00

5623559 .00

9.01
0.10

8.10
0.00

561958.00

DAT=1979.
TEM= 22.359
S10= 85.00 -
S04= 405.00
H2S8= C

02 =

P =

DIS=
DAT=1979,
TEM= 23.50
SI10=

S04= 452.00
H2S8=

02 =

P =

DIS=
DAT=1979,. .
TEM= 24..30
SI10= 87.00
S04= 450.00
H2S= i
02 =

P =

DIS=
DAT=1978.
TEM= 20.49
S10= 21.30
S04= 52.00
H28=

02 =

P = .
DIS= 1110.00
DAT=197¢
TEM=  10.30
S10=

S04:= 4.60
H2S=

02 =

P =

DIS=



6 1D#=6-4620-02 TYP=TUNNEL COU=MAUI LOC=CORNWALL TUNNEL LAT,LOR= 204044.

1562055.090 DAT=1979.
ELE= 48350.00 WAD= WED= FLO= SPC= PH = EH = ' TEM= 11.80
LI = F = 0.90 B = ' AlLK= HAR= . HG = SE = SI0=
NA = 7.79 CL = 5.690 BA = CAR= N = Ch = ZN = ' S04:= 10.10
K = 1.99 BR = SR = Co2= NO2= PB = §B = H2S=
CA = 7.50 I = FE = HCC= NG3= ™ = CU = o2 =
MG = 3.60. PO4= MN = CO03= NH4 = AS = CR = P =
/D= 018= Ci13= HE3=" 834= Cl4= T3 = pIS=
SOURCE=DOWALD(3-77), B.1.G.(8/79)
COMENT :SPRING FROI SHORT TUNREL OR EXCAVATION, PERCHED AQUIFER.
7 1ID#=6-4020-04 TYP=TUNNEL <COU=MAUI LOC=WAIKAALO SPRIRG LAT,LOR= 204012, . 1562044.09 DAT=1979.
ELE= 5400.006 WAD= WED= . FLO= SPC= PH = EH = TEM= 11.80
LI = F = 0.53 38 = : ALK= HAR= BG = SE = S10=
NA = 13.390 CL = 2.10 BA = CAR= N = Ch = ZN = S04= 6.60

K = .3.85 BR = SR = coz= NO2= PB = SB = H2S8=
CA = 3.70 I = FE = HCO= NO3= TH = CU = 02 =
MG = 3.36 PO4= MN = CG3= . NH4= AS = CR = P =
H/D= 018=. Ci3= HE3= S534= Ci4= T3 = DIS=
SOURCE=H.I.G.(8/79) )

COMERT :SPRING FROM SHORT TUNKNEL OR EXCAVATION, PERCHED AQUIFER.

'8 ID#=6-4921-91 TYP=TUNNEL COU=MAUI LOC=WAIKAAHI TUNNEL LAT,LON= 204054. 1562104.00 DAT=1979.
ELE= 5889.90 WAD= WED= FLO= SpC= PH = EH = TEM= 14.00
LI = F = 0.07 B = : ALK= HAR= : HG = SE = S10=
NA = 7.00 CL = 3.79 BA = CAR= ' N = CD = ZN = S04-= 9.70
K = 1.70. BR = SR = C02= NO2= PB = SB = H2S=
CA = 3.2¢ 1 = FE = HCO= ' NO3= - TH = CU = .02 =
NG = 3.69 PO4= MN = _ CO03= NH4= AS = : CR = P o=
H/D= 018= C13= HE3= S34= Cl4= T3 = DIS=
SOURCE=DOWALD(3,-77), H.1.G.(8/79) : :

COIENT : SPRIhG FROM SHORT TUNNEL OR EXCAVATION PERCHED AQUIFER.

9 ID#=6-4021-02 TYP=TUNKEL COU=MAUI LOC=WAIHOU SPRIRNG LAT,LON= 2064004, 1562123.00° DAT=1979. .

ELE= 4760.09 WAD= WED= FLO= SPC= PH = EH = TEM= 13.00
LI = F = @.20 B = ' ALK= . HAR= HG = SE = S10=
NA = 15.60 . CL = 9.70 BA = CAR= N = CD = ZN = S04=  9.40
K = 5.30 BR = SR = Coz2=. ' NG2= PB = SB = H2S=
CA = 5.39 I = FE = HCO= NO3= TH = CU = 02 =
MG = 5.63 PO4.= MN = C03= : NH4= AS = . CR = P =
H/D= 018= C13~= HE3= 834= Cl4= T3 = DIS=
SOURCE=H.I1.G.(8779) .

COMERT :SPRING FROM SHORT TUNNEL OR EXCAVATION, PEXRCHED AQUIFER..

19 1ID#=6-46%0-01  TYP=WELL COU=MAUI ' LOC=HANA RANCH LAT,LON=  204691. 1560015.00 DAT=1979,

. ELE= 239.G06 WAD= 3.20 WLED= 280.60 FLO= SEC= PH = EH = TEM= 19.59
LI = .60 r = 0.1 B = ALK= _ HAR= 4G = SE = Sio=
HAa = 42.00 CL = 67.99 BA = CAR= N = D = ZN = 504= 15.70
K = 4.00 BR = SR = CGz= . NO2= ‘ PB = §B = H2S=
CA = 12.%0 I = FE = HCO= .7 NO3= ) T™ = CU = 02 =
MG = 16.10 PO4= MN = C03= NH4= - AS = CR = P =
H/D= 018= Ci3= HE3= S34-= Cl4= = BIS=

T3
- SCGURCE=DCWALDB(3-/77), H.1.G.(8/79) :
COMERT ¢



1.50
Q.17
115.00

@ L
11 * 1D#=6-4600-062 TYP=WELL
ELE= -266.9¢ WAD=
L1 = @ .00 F =
NA = 77.50 CL =
K = 4 .39 BR =
CA = 2.89 1 =
MG = 3.99 PQ4=
H/D= o18=

SCURCE=H.I.G.(8779)

COHENT: THE COUNTY PEOPLE LOST

13

12 ID#=6-4630-03
ELE= - 366.00 WAD=
LI = F =
NA = 32.00 CL =
K = 1.70 BR =
CA = 1.20. I =
MG = 1.509 PO4=
H/D= c18=
SOURCE=DOWALD(3,/77),
COIERT:
ID#=6~4824-01
ELE= 593.006 WAD=
LI = F =
NA = 104.09 CL =

K = 11.59 BR =
CA = 12.60 I =
MG = 21.¢0 P0O4=
H/D= .60 018=
SOURCE=USGS(3/71)
CGIIERT:

i4 ID#=6-4835-01
ELE= 72.00 WAD=
LI = F =
NA = 2206.00 CL =
K = i17.99 -BR =
CA = 94.G0 1 =
MG = 26.09 PO4-=
H/D= = ©0.00 018=
SOURCE=U.H.,
CCMENT:

15 1ID#=6-4837-01
ELE= 20.00 TAD=
Ll = F o=
NA = 250.909 CL =
i = 5.59 BR =
CA = 132.069 I =
171G = 96.60 PO4=
Y/D= 0.00 018=

SOURCE=U.H., DOWALD(8/79), H.I1.G.(1¢/78)

COITENT

TYP=WELL
2.900
0.05

30.190

TYP=WELL
2.39
0.70

81.00

0.99

@
CoU=MAU1L
WED= 288.60
B =
BA =
SR =
FE =
MN =
CI3=

A CAMFRA BELOW

COU=MAUI

WED
B
BA
SR
FE
MN
C13

Mmoo H uwn

H.1.G.(8/79)

1323.90

COU=MAUI

VED
B
BA
SR
FE
MN
C13=

640.00

0.00

TYP=TUNNEL COU=MAUI

6.60
0.15
459.00
6.00
0.64
6.05
0.00

WED
B
BA
SR

N uum

C13=

-143.09
2.00

2.08

DOWALD(3/77), H.I1.G.(10/78)

2.060
6.96
676.50
% .00
0.02
0.10
0.0¢

WED=
B

Ba
SR
FE
FIN
Ci13=

TYP=TURNEL COU=MAUI .
20.00

0.99

0.00

LOC=HARA (COUNTY-A)

FLO=
ALK=
CAR=
co2=
HCO=
Co2-=
HE3=

TAE WATER TABLE, CONSEQUENTLY

SPC=
HAR=
N =
NO2=
NO3=
NH4=
S34=

LOC=HANA (COUNTY-B)

FLO=
ALK=
CAR=
C02=
HCO=
CO3=
HE3=

SPC=

N
NOo2=
NO3=
NH4 = -
S34=

LOC=KIHEI EXPLORATORY

FLO=
ALK=
CAR=
o=
HCO=
CO3=
HE3=

196.900

232.090
0.00

, DOWALD(3,/77), H.I1.G.(10/78)

SPC= 612.00
HAR= 162.00
N =
NO2=
NQ3= 12.¢9
NH4=
S34-= 9.990

LOC=UKUMEHAME PUMP-P

FLO=
ALK=
CAR=
Co2=
HCO=
C03=
HE3=

108.00

130.060

0.20

SpPC=
HAR=
N =
Noz2=
NQ3=
NH4=
S34=

330.00

11.69
0.69

*LOC=0LOWALU PUIP-0

FLO=
AlK=
CAR= -
Co2=
Boe=
C03=
HE3=

98.90

120.09
0.060

~ HAR

. S34=

8PC= .

= 300.€0
N =
NOzZ=
NO3= 5.90
NH4-=
0.90

LAT,LOR=
PH =
HG
CD
PB
TH
AS

9]
o
L

]

LAT,LON=
PH =
HG
CD
PB
TH
AS
Ci4

[LIN I N LT S I I 1 I

LAT,LON=
PH =
HG
CD
PB
TH
AS
C14

wuuuwunn

LAT,LON=
PH =
HG
Ch
PB
TH
AS

o
S
t

LAT,LON=
PH o
HG
CD
PB
TH
AS
C14-=

204636

204633

EH
SE
N
SB
CU
CR
T3

ER
SE
ZN
S5
Cu
CR
T3

204827 .

7.7

0.09
0.060 .

EH
SE
ZN
SB
cU
CR
T3

264847.

7.50

. 0.00

0.90

EH
SE
ZN
SE
CU
CR
T3

204859.

7.60

0.99
0.00 -

EH
SE
N
§B
CU
CR
T3

1560026.00 DAT=1979.

15

U LR T T 1 B TR (I

1563558.00

uwnoonnnn

1563709.060

562422.00

9.00

.09

TEM= 20.20

12.30

THE WELL IS NGT BEING PUMPED

60032.090° DAT=1979.

TEM= 18.00
SIio=

S04= 51.59
F2S= ’ .
02 =

P =

DIS=
DAT=1978.
TEM= 23.22
SI0= 55.00
S04= 6.02
H28=

02 =

P = .
DPIS= 408.60
DAT=1978.
TEM= 33.11
§10= 76.00
S04= 40,00
H2S=

02 =

P =

DIS= 921.00
DAT=1978.
TEM=  25.87
S10= 58.30
S04= 86.00
H28=

02 =

P = :
DIS= 956.00



D#=6-4937-01

TYP=TUNREL COU=MAUI-

WED= 309.00
B = 1.00
BA = ‘
SR =

FE = 16.¢0
MN = :
C13= 6.90

COU=MAUI
WED= 1920.00
B =
BA =
SR =
FE = 10.00
MM = 10.00
C13= 6.90

LOC=0LOWALU SHAFT-N

FLO=
AlK= 116.09
CAR=
CO2= 18.00
HGCO= 141.00
Cos=
HE3= 0.09

LOC=WAIKAPU 2

FLO=
ALK= 194.060
CAR=
Coz= 3.00
HCO= 236.00
€03~=
HE3= ©.69

DO¥ALD(3,77), H.1.G.(16/78)

TYP=SPRING CQU=MAUI

WED=
B

BA
SR
FE
MN

LI ) B I VI 1

o]
ooy
]

)

SPC= 4670.00

HAR= 890.60
N = 1.90
NO2=

NOQ3= 6.40
NH4=

S34= 0.00
SPC= 461.09
HAR= 62.60
N = 2.89
NO2=

NO3=

NH4= .

S34-= 0.00

LOC=WAIKAPU SPRITG .

FLO=
ALK=
CAR=
Co2=
HCO=
CG3=

HES=

SPC=
HAR=
N =
Noz2=
NO3=
KH4=

- S34-=

LAT,LOR=
PH
HG
CDh
PB
TH
AS
Cl4

LAT,LON=
PH
HCG
Ch
PEB
TH

-AS

]
N
1"

LAT,LON=
PH
G
cp
PB
TH
AS

w o nmann

(o]

—

B
1]

204931.
7.10 EH
' SE
ZN
SB
CU
CR
T3

0.00
6.00

205154.
8.10 EH
SE
ZN
SB
CU
CR
T3

0.09
0.00

205137.
EH
SE
ZN
§B
cU
CR
T3

5

1

15

12

LI o VI O T N R LI

63712.00

0.00

63038.00

0.00

63394.00°

VALLEY FROM "3132-02" AT THE BASE OF THE LEFT WALL(USGS QUADRARGLE MAP)

COU=MAUI
32.90
0.50

WED=
B

BA
SR
FE
MN
C13=

wounuu

6.00

WED=
B

BA
SR
rE
MN
C13=

31.060

[U LI LI L B 1

©.00

SOURCE=DOWALD(3,77), H.1.G.(10,78)

COUIENT :

LOC=PIONER MILL

FLO=

AlLK= 159.900
CAR= .
co2= .

ICo6= 194.060
C03=

HE3= 9.6

PUMP-C
SPC=
HAR=
N =
NO2=
NO3=
NH4=
834:=

830.00

22.09
9.69

LOC=LAHAINA-A

FLO=
ALK=
CAR~=
Coz2=
HCO= .
C03=
HES =

16 I
ELE= 165.60  WAD= 3.50
LI = F = . 0.05
FA = 253.00 CL = 669.00
K = 11.%0 BR = 2.30
CA = 112.00 1 = 0.63
MG = 78.00  PO4= 0.21
R/D= 0.00 018= 0.00
SOURCE=USGS (12/74), DOWALD(3,77), H.I.G.(10/78)
COMENT: '
17 1D#=6-5130-02 - TYP=WELL
ELE= 518.00 WAD=  10.30
LI = F = 0.08
HA = 86.00 CL = 86.00
K = 3.00 BR =
CA = 17.09 1 =
NG = 13.60  PO4= 1.00
H/D= ©.66 018= 0.00
SOURCE=US6S(3/74),
COIENT:
18 I1D*=6-5133-01
ELE= 1480.00  WAD=
LI = F =
"FA = 12.66 CL = 13.70
XK = 1.40 BR =
CA = 3.20 1 =
MG = 4.56 PO4=
H/D= 018=
SOURCE=H.I.G.(8/79)
COMENT : LOCATED ~300 METERS UP
19 ID#=6-3240-01 TYP=TUNKEL
ELE=  34.00 VAD= 3.00
LI = . F = 6.e8
FA = 465.60 CL = 1039.00
K = 17.08 BR = 12.00
CA = 123.90 1 = 0.30
MG = 119.00  PO4= 6.20
B/D= %.90  018= 0.69
SOURCE=U.H., DOWALD(3/77), H.1.G.(19/73)
COMEHRT: - ' n
20 IDr=6-53240-02  TYP=TUNNEL COU=MAUI
ELE= 80.06 ¥AD=  2.00
LI = F = 0.07
HA = 672.60 CL = 1360.00
K = 22.66 BR =
CA = 1834.60 1 =
G = 140.69  PO4=
H/D= 9.60  018= 9.00

0.90

SPC=
HAR=

NOo2=
NQ3=
NH4=
0.09

LAT,LON=
PH =
HG
Cb
PB
TH
AS

e
»
"

LAT,LON=
PH
HG

. CD
B

AS
C14=

205255,
7.20 EH
SE
ZN
SB
.60 CU
. CR
.60 T3
203228,
EH
SE
ZN
SB
.00 CU
CR
0.60 T3

15

15

W nnun

64044.00

0.00

64017.00

[
S
®

DAT=
TEM=
S10=
S0%=
H2S=
02
P

wonn

[~
L
(5]

DAT=
TEM=
S10-
S04=
H2S8=
02
P
DIS

1978.
25.61
73.50
76.00

0.07
1900.60

1978.
21.55
52.50
15.00

0.34 .
288.00

1979.
19.25

13.20

1978.
26.82
64 .40
144.00

2040.00

1978.

67.40
200.00




TYP=TUNREL COU=MAUI

2.09
0.03
16496.00

©.09

WED

31.0¢

B

BA
SR
FE
MN
€13~

2.00

DOWALD(3/773, H.1.G.(10/78)

21 1D#=6-5240-03
ELE= 30.09 WAD=
LI = F =
HA = 406.00 CL =
K = 16.20 BR =
CA = 164.09 I =
MG = 132.060 PO4=
H/D= 9.00 018=
SOURCE=U.H.,
COMENT :

22 ID#=6-5319-01
ELE= 8G90.99 WAD=
LI = - F =
NA = 19.09 CL =
K = 1.99 BR =
CA = 2.50 I =
MG = 4.10 PG4=
H/D= 018=

SOURCE=H.I.G.(3/79)

COMENT :SPRING AT BOTTOM OF GULLEY WALL JUST PRICR TO MALIKO

23
LLE=
LI

- NA
K
CA
G
H/D=

COTE

24
ELE
LI
NA

[T TR TR TR TR TR

522.060

2232.09
16.00
- 29.60
32.59

NT:

125.00
9.69
300.60
17.69
27.39
47 .90

SOURCE=U.H.,
COMENT ¢

25 ID#=6-333¢-09

ELE=
LI
- KA

gl
=g

x
wononouu

MG

‘H/D=

353.006

38.€0
3.30
26.09
16.69
2.00

. SOURCE=USGS,

nrewy

CONLENT:

1D#-6-5321-01

WAD=
F
CL
“BR
1

LU L S T |

TYP=SPRIKG COU=MAUI

' 0.08
17.30

C13

WED=
B

BA
SR
FE
M

o onoun

TYP=TUNNEL COU=MAUI

6.20
3.49
431.0¢
0.72
0.93
1.42

018=
SQURCE=U.H., DOWALD(3,/77), H.I1.G.(8/79)

D#=6~5323-01

F
CL
BR
I
PO4
018=

oo onn

BOWALD(3/77),

WAD= 23.06
F = .06
CL = 81.56
BR =
1 =
P0O4=
18= 0.0¢

YWED=
B

BA
SR
FE
MR
C13=

0.10

mwauan

TYP=TURNEL COU=MAUI

3.90
0.46
543.99
3.30
0.06
0.63

TYP=WELL

WED
B
BA
SR

C13=

H.1.G.(8/79)

COU=MAU!
WED= 6060.00

¢!
po~]
W

C13= 0.00

DOWALD(3,/77), H.1.56.(10/78)

FLO=
ALK=
CAR=
coz=
HCO=
CG3=
HE3=

FLO=
ALK=
CAR=
Co2=
HCG=
CO03=
HE3=

FLO=
ALK=
CAR=
Co2=
HCO=
CO3=
HE3=

FLO=
ALK=
CAR=
co2=
HCO=
CO3~=
HE3=

® ®
LOC=LAHAIRA-B
SPC= .
202.00 HAR= 800.00
N =
- NO2=
246.00 NO3~= 15.09
' N@4=
.00 S34= 0.00

LOC=SILVENC SPRING

SPC=
HAR=
N =
NO2=
NO3=
NH4=
834=

LOC=KAHEXA
. SPC=
HAR=
N =
NO2=
NO3=
NH4=

57.00

140.60

834=

GULCH.

PUNP-18 *B’

66.09

8.69

LOC=PAIA PUIP-2 'A”

115.06

149 .60

250.09

14.09

LOC=MOKUHAU PUMP-1

FLO=
ALK=
CAR=
Co2=
HCO=
Co3=
HE3=

SPC=
HAR=
N =
NO2=
NO3=
NH4=
S34=

61.60

75.60
¢.90

470.99
98.60

4.69
0.00

o o
LAT,LON=  205227.
PH = 7.20
HG = SE
cp = ZN
PB = SB
TH = 0.00 CU
AS = CR
C14= 0.00 T3
LAT,LON=  205301.
PH = EH
HG = SE
ch = ZN
PB = SB
TH = cU
AS = CR
Cl14= T3
LAT,LON=  205327.
FH = 7.70 EH
HG = SE
Ch = ZN
PB = SB
TH = CU
AS = CR
Ci4= T3
LAT,LON=  205344.
PH = 7.20 EH
HC = SE
CD = ZN
PB = SB
" TH = CU
AS = CR
Cl4= T3
LAT,LON=  205329.
FH = 7.59 EH
HG = SE
cp = A
PD = _ SB
TH = 0.60 CU
AS = CR
C14= 0.60 T3

wnonn oo

1564017.69 -

ft 4 B tnonn

1561935.00.

1562132.00

1562346.00:

[ T { T 1 S TR I ¢ §

1563055.00

DAT=

TEM= -

S10=
S04=
H2S=
02
P
DIS

1978.
24.93
59.00

134.00

1370.00

1979,

19.80
11.70

1979.

20.50°
53.00

95.00

279.00

=1979.

©22.80
56.00

178.60 -

964.60

1978.
23.54
58.00

= 116.00

198.00 -




~ SOURCE=USGS(3,72,8/78), DOWALD(3,77), H.1.6.(10,/78)
COIfENT: ’

26 1D#»=6-33306-10 TYP=WELL COU=MAUI LOC=MOXUHAU PUMP-2 LAT,LON= 205329. 1563055.00 DAT=1978.
ELE= 3353.09 WAD= 21.00 YED= 6069.006 FLO= . 8PC= 400.00 PH = 7.60 . = TEM= 23.57 .
LI = F = Q.05 B = ALK= 78.69 HAR= 16€.90 HG = SE = 810= 58.30
NA = 67 .00 CL = 158.00 BA = CAR= N = 1.10 CD = ZN = S04= 196.00
K = % .39 BR = SR = Co2= 3.89 NO2= PB = SB = H2S8=
CA = 3%.80 1 = FE = 20.00 HCo= 95.80 - NO3= TH = 0.60 CU = 02 =
MG = 23.09 Po4= 0.23 MN = Co3= NH4= AS = CR: = P = 0.08
‘H/D= 9.00 018 = $.60 Ci13= 0.09 HiE3= a.99 [34= .00 Cl4= .00 TS = 9.00 DIS= 242,60
SUURCE=USGS (9,74), DOWALD(3/?7), H.1.G.(16/78)

COMENT :

27 1ID#=6-5330-11 TYP=WELL " COU=MAUT LOC=MOKUHAU PUMP-8 LAT,LON= 20533€¢. 1563054.00 DAT=1978.
FLE= 854.006 %WAD= WED= FLO= SPC= 870.00 PH = 7.60 EH = TEM= 23.52
L1 = F = 0.06 B = ALK= 81.060 HAR= 99,90 HG = SE = 0.0t S10= 64.00
KA = 34.060 CL = 47.39 BA = CAR= - 81.68 N = 2.60 Ch = . ZN = 0.01 S04= 7.00
K = 2.2 BR = SR = co2= 4.60 NO2= 0.02 PB = 0.01 SB = - H28=
CA = 21.66 -1 = FE = 0.02 HCO= ‘99 .00 NO3= 4.43 TH = 0.60  CU = 02 =
MG = 14.60 PC4= MN = 0.05 C03= NHE4= AS = CR = P = o
H/D= 0.00 013= 2.50 C13= 9.69 HE3= 2.60 S34= 9.60 Cl4= ©.09 T3 = 0.00 DIS= 255.00
SOQURCE=USGS(9/74), DOWALD(3/77), H.1.G.(10/78) ’ : : ’
CCHENT: :

28 1D¥#=6-5339-04 TYP=WELL CQU=HMAU1 LOC=KANAHA-2 . LAT,LON= 205341. 1563923.00 DAT=1978.
ELE= 654.69 WAD=. 3.20 WED= 749.00 FLO= SPC= 150.69 FH = 8.00 EH = . " TEM= 20.39
LI = Fo= 9.10 B = ALK= 56 .00 = 51.60 HG = SE = S10= 50.00
KA = 188.99 CL = 403.00 BA = CAR= N = 6.33 CD = ZN = S04= 56.00
K = 5.80 BR = . SR = Co2= 1.16 NG2= " PB = SB = H28= .

“CA = 57.00 1 = FE = 80.00 HCO= | 68.80 NO3= TH = 9.00 CU = ) 02 =
MG = 37.69 PG4= 0.34 MN = C03+= NH4= A8 = . CR = : P = 0.08
H/D= 0.992 018= 0.90 C13= .00  HE3= 0.00 S34= 0.00 Cl4= 0.00 T3 = 0.00 DIS= 123.00
SGURCE=USGS(2/74), DOWALD(3,77), H.1.G.(19/78) ' : : :

COMENT: : : ’

290 ID#=6-3340-01 TYP=TUNREL COU=MAUI LOC=PIONR-L WAHIKULI-1 LAT,LON= 205324, 1564937.99 DAT=1978. .
.ELE= 26.00 WAD= 1.50 WED= 27.09 FLO= SPC= PH = 7.40 EH = TEM= 25.22
Ll = F = B = 0.10 ALK= 123.60 HAB= 43¢.60 HG = SE = S10= 51.40
HA = 413.90 CL = 1180.09 BA = CAR= N = i : Ch = VAR S04= 240.00
K = 13.49 BR = ‘5.48 - SR = CoO2= NO2= PB = SB = . B28= .
CA = 166.09 1 = G.62 FE = ECO= 156.00 NOQ3= 14.90 TH = . 0.00 CU = 02 =
MG = 174.060 PO4= ¢.206 MN = C03= ' NH4= AS = CR = P = :
H/D= 5 .90 018= 0.60 C13= 2.90 HE3= - 0.60 S34= 0.60 Ci4= Q.00 T3 = 0.09 DIS= 960.60
GOURCE=U.H., DOWALD(3/77), H.I1.G.(16/78) :

-COMERT: o

30 ID#=6-3340-92 TYP=TURNEL COU=MAU1! LOC=IZAHOMA SHAFT 5 "M" LAT,LON= 265343. 1564911.00- DAT=1978.
ELE= 322.69 WAD= 2.20 WED= . 823.82 . FLO-= SPC= 8460.00 PH = 7.49 EH = " TEM= 23.65

- LI = . - F = G.03 B = 5.40 ALK=- 753.00 HAR= 147.09 HG = SE = © 810= 57.30
KA = 536.060 CL = 1070.09 BA = . CAR= ’ N = Lh = ZN = §04= 157.00
K = 19.29 BR = 2.00 SR = - CB2= - NOGz= PB = SB = H2S8= .

CA = 93.40¢ I = 0.03 .FE = HCO= 91.6@ NO3= 3.19 TH = 9.89 - GU = Qo2 =

MG = 1(62.02 PO4= 6.39 - MN = co3=. NH4= AR = CR = P = :

H/D=- 2.00 018= 0.90 C13= 0.00 HE3= 9.00 534~= ©.90 Cl4= 0.00 T3 = 0.00 DIS= 636.00




w »

31 ID#=6-5419-01
ELE= - WAD=
LI = 0.00 F =
NA = 36.60 CL =
K = 2.40 BR =
CA = -6.50 I =
MG = 6.660 PO4=
H/D= 018=

SOURCE=H.1.G&.(8-79),

COMERNT:

32 1D#=6-5420-01

L2 \
TYP=WELL. COU=MAUI
WED=
9.18 B =
26.30 BA =~
SR =
FE =
MN =
Ci13=
DOWALD(*79)
TYP=WELL COU=MAUI
4.60 WED= 371.69
6.99 B = 0.00
44.30 BA = 6.10
SR =
FE = 9.15
MN = 0.63
Cl13=

SGURCE=USGS, DOH(5/75), H.1.G.(8/79)

ELE= 349.69 WAD=
LI = F =
NA = 73.60 CL =
K = 3.80 BR =
CA = 4.00 I =
MG = 3.26 Pg4=
H/D= 018=
COMENT :

33 1D#=6-5422-061
FLE= 155.060 WAD=
LI = - 0.00 F =
NA = 174.60 CL =
K = 14.69 BR =
CA = 386.60 1 =
NG = 53.09 PO4=
H/D= - 018=
SOURCE=DOWALD(3/77) ,
COMENT :

34 [ID#=6-5422-02
ELE= 293.09 WAD=
LI = 6.060 F =
NA = 175.00 CL =
X = 11.09 BR =
CA = 25.50 I =
MG = 38.30 PO4=
H/D= 018=
SOURCE=DOWALD(3,77),
COMENT :

35 1D#=6-5423-01
ELE= 18.09 WAD=
LI = 0.09 F =
NA = 369.00 CL =
K = 23.069 BR =
CA = 42.60 1 =
MG = 56.49 PO4=
H/D= 018=

TYP=TUNNEL COU=MAUI

5.20
0.40
531.60

- B

WED= 150.09
BA
SR
FE
MN
€13=

H.I.G.8/79)

TYP=TURNEL COU=MAUI

4.00
0.60
316.00

TYP=WELL
4.00
6.30

706.60

WED=
B

BA
SR
FE
MN
C13=

H.1.G.(8/73)"

COU=HAUI
WED=
B
BA
SR
FE
MN
C13=

SOURCE=DOWALD(3-/77), H.1.G.<8/79)
COMENT:OPEN PIT

LOC=ABOVE HAIKU

FLO=
AlK=

co2=
HCO=
Co3=
HE3=

LOC=MAUI
FLO=
ALK=
CAR=
Co2=
HCO=
C03-=
HE3=

77.60

79.00

LOC=PAIA
FLO=
ALK=
CAR=
co2=

"HCO=

C03=

"HE3=

LOC=PAIA PUMP 17
'FLO=

ALK=
CAR=
co2=
HCO=
C03=
HE3=

LOC=KAILUA
FLO=

" CAR=

Co2=
HCO=
C03=
HE3=

SPC= .

HAR=
N =
NO2=
NO3=
NH4=
S34-=

SpC=
HAR
N

NO2=
NO3-=
NH4=
S34-=

it

SPC=
HAR=
N =
NO2=
NO3=
Nd4=
834-=

GULCH

SPC=

N =
NO2=
NO3-=

S34=

HIGH (HAIKU)

32.069

9.01
3.5¢

HILL, P 13-A

® e
- LAT,LOR= 205412.
PH = ' EH
HG = SE
Ch = ZN
PB = SB
TH = (ny
AS = CR
Cila= T3
LAT, LOR= 2054586.
PH = 6.90 EH
HG = ’ SE
D = ZN
PB = 0.01 SB
TH = CU
AS = 0.01 CR
Cl4= T3
LAT,LOR= 205433.
PH = EH
HG = SE
CDh = YA
PB = SB
TH = CU
AS = CR
Cl4= T3
LAT,LON= 205414 .
PH = EH
HG = SE
Ch = N
PB = SB
TH = CU
A8 = CR
Cl14= T3
LAT,LOR= 205444.
PH = EH
HG = SE
Ch = ZN
PB = SB
TH = CU
AS = CR
Cl14= T3

1561938.69-

LD T P T I | B 1§

1562054.60:

9.83

9.62

1562238.00 -

562209.09"

LI T LI T I

1562339.90

g w e

DAT=1979.
‘TEM= 22.09
S10=

S04= 14.40
H2S8=

02 =

P =

DIS=
DAT=1979.
TEM= 19.09
§10= 53.30
S04= 51.40
H28=

0oz =

DIS= 323.69
DAT=1979.
TEM= ~ 22.56
S10=

S04= 91.59
H28=

02 =

P =

DIS=
DAT=1979.
TEM= 21.29
SI0=

S504= 70 .69 -
H2S8=

02 =

P =

BIS=
DAT=1979.
TEN= 23.20
SIo= 99.006
. S04=. 126.60
H2S-=

02 =

P =

DIS=



36 ID#‘6-0423—09

SOURCE=DOWALD(3./77),

COMENT :

39 ID#=6-5519-01 TYP=WELL

ELE= 3653.00
LI =

A = 57.00
K = 4.70
CA = 15.00
16 = 14.60
/D=

SCURCE=DOWALD(3-77),

COMENT:

40 1D#=6~53519-02

ELE= 360.00
Ll o=

HA = 4.30
X = 2.20
CA = 1.59
LG = 0.84
AsD=

SOJHCu"DOH(7/74)

CCHENT:

WAD= 5.39

Fo= 0.65

CL = 1380.60

BR =

1 =

FO4%=

018=

H.1.G.(8/

TYP=WELL

{AD=  210.0¢

F = l.-.}'.

L = 18.196

BR =

1 =

PO4-=

018=

" FE

H.T1.G. (8/79)

H.1.G.(10/73)

TYP=TUNNEL COU=MAUI

CCU=MAUIL
WED= 490.00
B =
BA =
SR =
MN =

- C13=
79)

CeoU=ravl
WED= 2238.00
B =
BA = 0.19
SR o=
FE = 1.58
MN =
C13=

LOC=LOWER PAIA P 16-D LAT LON=

ELE= 25.G9 WAD= WED= FLO=
LI = 359.040 F = 0.65 B = .30 ALK= 115.00
NA = 840.60 CL = 1572.692 BA = " CAR=
K = 49 .69 BR = 1.350 SH = Co2=
CA = 73.20 1 = 2.03 FE = HCO= 178.0606
e = 123.60 P4 = 0.40 MN = Co3=
H/D= , 018= C13= HE3=
GOURCE=U.H.('79), DOWALD(3,/77), H.1.G.(8/79)
COMERT : ' .

37 1ID#=6-5430-91 TYP=WELL COU=MAUI LOC=WAIEHU
ELE= 337.69 WAD= 18.69 WED= €75.00 FLO=
LI = F = . 0.15 B = ALK= 31.00
NA = 44 .60 CL = 45.90 - BA = CAR=
KX = 2.49 BR = SR = Co2=
CA = 12.50 I = FE = 20.060 HCO= 99.60
MG = 7.20 PQ4= 0.49 M = CO3= -

- H/D= .00 018= 0.00 C13= 0.09 HE3= 0.206-
SOURCE=USGS (4/75) , DOWALD(S/??), H.1.G.(19/78)
COENT::

38 1D#=6-5438-62 TYP=WELL COU=MAUI LOC=VAIERU
ELE= 337.¢0 WAD= 18.60 WED= 543.990 FLO=
Ll = F = 6.35 B = ALK=
NA = 37 .00 CL = 13.69 BA = CAR=
X = 1.90 BR = SR = co2=
CA = 3.69 I = FE = HCO=
G = 5.36 PO4= N = CG3=
H/D= 0.069 18- 0.60 . C13= e.09 HE3= . ©.80

FLO=
ALK= .
CAP=
co2=
HCO=
Co3=
HE3=

205.00

HTS PUMP-1
8PC= 495.09
HAR= 90.060
N = 3.29
NQ2=

NO3=

NH4=

834:= ©.99

HTS PUMP-2

SPC=
HAR=
N =
NOo2=
NO3=
NH4=
834=

LOC=BAIKU (DR BEHNKE)

FLO=
AlY=
CAR=

67 .00

- CG2=

HOG=
Co2=
HE3=

spC=
HAR=
™ =
No2=
NO3=
H4=
S34=

‘40.00

1.20

PH
HG
€D
PB
TH
AS

o)
£
N

LAT,LON=

PH
HG
cD
PB
TH
AS
Ci4

LAT,LON=

PH
HG
CD
PB

TH
AS
Cl4

PH
HG
(9)1)
PB
TH
A8

(9]
b
N

LAT, LON-

PH
HG
-CD
PB
TH
AS

)
—
L

H

LU T I R I 11

o on o ok

LOC=PAUWELA, HAIKU SCH LAT,LOR=

@.91 £B

. 205449.

7.20 EH
SE
ZN
SB
CU
CR
T3

205430.
EH
SE
ZN
5B
0.00 CU
R
0.60 T3

205432.
EH
SE
ZN
SB
6.60 CU
’ CR
0.00 T3

285552.
EH
SE
N
sB
CU
CR
T3

295536.
EH
SE
N

CU
¢.01 CR
T3

1562310.00

1563944.00

S
S
S

563944.00

1

0.00

1561931.06

FT T T I | I L VI 1}

1561958 09

9.56

NN nann

0.02 .

DAT=1979.
TEM= 23.50
SI0= 102.00
S04= 220.00
H2S=

02 =

P:

DIS=  780.00
DAT=1978.
TEM=  23.55
S10=  62.00
S04=  152.00
H2S=

02 = -
P = ©.13
DIS= 272.00
DAT=1978.

804= 3.00
H28=
02 =
P =
DiS=
DAT=1979.
TEM= 19.19
S10=
S04= 12.20
H28= ‘
o2 =
P =
DIS=
DAT=1979.
TEM= 23.59
SI0= 40,89
S64= 23.20

- H28=
02 =
P =

- DIS=  140.60



ELE=
LI
NA
K

CA
MG
H/D=

it nnou

39.99

0.06

475.06
23.09
39.60
64.59

ID»=6-5520-61

WAD=
F

CL
BR
1

PO4 =
018=

muonn

SOURCE=DOWALD(3-77),
COMENT : WATER COHMES FROH TUNNEL TO A HOLDIRG PIT EXPOSED TO THE SUN AND RAIR

42

ID#=6-5522-01

6.19
887.60

WED=
B

BA
SR
FE
MN
C13=

H.I.G.(8/79)

WED=
B
BA
SR
FE
MN
C13~=

wuw o nH

TYP=TUNNEL COU=MAUI

TYP=TUNNEL COU=MAUI
6.10

230.09
10.00

FLO=
ALK=
CAR=
Co2=
HCO=
C03=
HE3=

LOC=MALIKO PUMP

11
SPC=
HAR=
N =
No2=
NO3=
NH4=
S34=

LOC=KUAU PUMP 12

FLO=
AlK=
CAR=
€o2=
HCO=
C03=
HE3=

DOWALD(3/77), H.I.G.(8/79)

ELE= 156.060 WAD= 4.60
LI = F = 2.34
NA = 203.66 CL = 295.6¢
K = 8.60 BR = 2.80
CA = 14.506 I = .02
MG = 18.00 PO4= 0.19
H/D= 018=
SOURCE=USGS (12,74,

COMERT:

43 ID#=6-5540-01 TYP=WELL
ELE= 444.00 WAD= 1.40
LI = F = ©.22
NA = 326.066 CL = 62 .60
K = 15.6¢ BR = 582.90
CA = 36.00 1 =
MG = 62.60 PO4= 0.19
H/D= 0.¢0 018= @.99
SOURCE=DOH(8/69), USGS(9/71),
COMERNT ¢

44 ID#=6-5615-01  TYP=VWELL
ELE= 250.60 WAD= 110.60
LI = 0.60 F = 0.20
NA = 33.60 CL = 38.3¢@
K = 1.15 BR =
CA = 4.20 I =
MG = 4,20 PO4=
/D= 018=

SOURCE=H.1.G.(8/79)

COMENT:POSITION AND ELEVATION
45 1D#=26-5620-01 TYP=TUNNEL
FLE=  56.60 WAD=

LI = F = 1.20
NA = 66.00 CL = 23.20

K = 2.60 BR =

CA = 0.53 1 =

MG = 0.40  PO4=

H/D= 018=

SOURCE=H.I.G.(8/79)
COMENT : TUNNEL BORES

COU=MAUI
WED= 472.060
B =
BA =
SR =
FE = 6.62
MN = 9.01
C13= 0.060

H.1.G.(10/78)

COU=MAUT

WED=
B

BA
SR
FE
MN
C

nuwh unn

—
4]
[}

TAKEN FROM 7.5

208.00

COU=MAUI

WED=
B

BA
SR
FE

[E0 I I L 14

o
@

FLO=
ALK=
CAR=
co2=
HCO=
C03=
HE3=

FLO=
AlK=
CAR=
Co2=
HCO=
C03=
"HE3=

FLO=
AlLK=
CAR=
Co2-=
HCO=
COo3=
HE3=

103 .00
25.06

125.00

1L.oC=

120.00

146.90 .
.00

SpC=
HAR=
N =
No2=
NO3=
NH4=
§34=

1269.00
116.00
3.90

15.90

PUUKOLI11I
SPC= 1490.09
HAR= 180.00
N =
NO2=
NO3-=
NH4=
S34-=

9.01
11.60

6.00

LOC=KFALI"1 PT.(STORM)

SPC=
HAR=
N =
RO2=
NO3=
Nd4=
834-=

MIN TOPO MAP, WED ARD WAD GIVEN

LOC=MALIKO BAY

S34-=

INTO THE SIDE OF THE VALLEY WALL, WATER FREE-FLOWS

o @

LAT,LOR= 265554.

. PH = EH
HG = SE
CDh = ZN
PB = SB
TH = CU
AS = CR
Cla= T3

LAT,LON= 2053511.

. PH = 6.96 EH
HG = SE
Ch = ZN
PB = SB
TH = CU
AS = CR
Cl4= T3

LAT,LON= 205559.
PH = 7.70 EH
HG = SE
Ch = AU
PB = 0.61 SB
TH = 6.00 CU
AS = CR
Cl4= 9.00 T3

LAT, LON‘ 2065615.
PH = EH
HG = SE
Ch = ZN
PB = 8B
TH = CU
AS = CR
Cl14= T3

BY OWNER -~

LAT,LOR= 205609.
PH = EH
HG = SE
CDh = ZN
PB = SB
TH = CU

-AS = CR
C14= T3

[ T T T P O O 1}

1562221 .00

L (T A S T S |

1561552.006:

[ L T I L O 1)

5649028.09"

0.01
0.61

6.08
0.60

TEM=
SI10=
S804=
H2S=
02
P

© 1582018.060° DAT=1979,

20.59
156.00

1979.
21.30
52.900
68.00

0.11
716.00

1978.
21.79
66.60 -
82.90-

833.60

=1979.

23.350

7.40

PERCHED AQUIFER

1562031.00° DAT=

PERCHED AQUIFER

TEM=
Si0=
S04=
H2S=
02
P

DIS=

uon

1979.
21.50 -

58.50



® ® é ®

46 ID#=6-5641-01 TYP=TURNEL COU=MAUI
ELE= . 27.60 WAD= - 1.59 WED= 28.09 FLO=
LT = F = 0.22 B = 0.46 ALK=
HA = 864.060 CL = 1330.00 BA = CAR=
K = 30.9% BR = ©9.09 S8R = Cco2=
CA = . 24.00 1 = 9.04 FE = HCO=
HG = 149.60 PO4= 0.50 MN = C03=
H/D= ¢.90 018= 0.006 C13= 0.09 HE3=
SOURCE=U.H. (2/70), DOWALD(3/77), H.I.G.(10/78)
COMENT

47 ID#=6-5641-062 TYP=TURNEL COU=MAUI
ELE= 65.06 WAD= 2.89 WED= 65.00 F1.0=
LI = - F = 0.24 B = ALK=
HA = 773.00 CL = 1470.60 BA = CAR~=
¥ = -30.20 BR = 8.9¢ SR = Co2=
CA = 88.90 1 = 9.4  FE = HCO=
HG =  128.00 P0O4= 0.40 MN = COo3=
H/D= ©.66 018= 0.59 C13= 9.60 HE3=
SCGURCE=U.H.(2-70 ,DOWALD(3-77), H.1.G.(16,78)
CONMENT:

48 ID7=6-3731-91 TY?P=WELL COU=MAUI
ELE= 475.060 WAD= 25.09 WED= 530.0¢ FLO=
LI = 0.60 Foo= 0.90 B = ALK=
NA = 31.60 CL = 25.20 BA = CAR=
K = 2.54 BR = SR = - Co2=
CA = 5.10 I = FE = HCO=
hG = 8.9@ PO4= MN = C03=
H/D= 018= Ci3= HE3=
SOURCE=DOWALD(3,/77), H.1.G.(8/79) -
CO%ENT

4% 1ID7=6-5840-901 TYP= W“LL COU=MAUIL
ELE= 860¢.00 WAD= 2,79 WED= 274.00 FLO=
LI = F = 9.15 B = ALK=
RA = 177.00 CL = 291.00 BA = CAR=
X = 8.59¢ - BR = SR = Co2=
ca = 12.4¢ I = FE = 0.62 HCO=
MG = 29.90 PO4= MN = 9.08 CO03=
H-/D= Q.60 018= e.%29 C13= 0.9% . HE3=
EQURCE=DOH(7/64), DOWALD(3,77), H.1.G.(106-78)

COHEENT':

MASTER FILE CONTAINS 49 RECCRDS

LOC=KAANAPLA] PUMP-D

141.00

172.60
9.90

SPC=
HAR= 430.00
N =
NO2=
NO3= 13.60
NH4=
534= ¢.00

LOC=HONOXOWAI PUMP-F

97.09
0.60

LOC=WAIHEE

SPC=
HAR=
N =
NO2+<=
NO3=
NH4=
S34-=

4060.069

4.39
0.60

(E. MENDES)
SPC=
HAR=
N =
NOz=
NO3=
NH4 =

- 834=

LOC=ALAELOA .

72.99

88.00
0.90

SPC=
HAR=
N =
NQ2=
NG3=
NH4=

[la -
oy G =

148.00

3.80
©.00

LAT,LON=
PH
HG
Ch
PB
TH
AS

o nonu

]
—
»

W

LAT, LON‘
PH
HG

- CDh
PB
TH
AS

o
N

LAT,LON=
PH =
‘HG
CDh
PB
TH
AS
Cl4=

LAT, LON"
PH
HG
CD
B
TH
AS
Cl4=

unuunu

&
205635.
7.10 EH

SE

ZN

SB

.00 CU

CR

.00 T3
205657.

7.7¢ EA

SE.

ZN

- SB

0.00 CU

CR

0.00 T3
205734 .

EH

SE

ZN

SB

cU

CR

T3
205856 .

7.24 EH

SE

2N

0.01 SB

0.00 CU

©.01 CR

0.00 T3

1564131.00

[ L T T N I T I 11

(31}

64166.00

LI T T S T N Y I

<
[
S

$3131.00

a

nunuwnnme

1564001 .00

0.01
0.10

0.10
0.00

SH N onun

DAT=
TEMN=
SI0=
S04=
H2S8=
02

-]
1

DIS=

ol
nnn

DIS

DAT=
TEM=
S10=
S04=
H2S=
02
P

DIS=

1978.
22.85
44.00 .

216.00 -

1700.00

1978,
22.68
36.00

208.00

1889.00

1978.
21.42
8.70
21.00

755.00



APPENDIX III

Hawaii Groundwater Chemistry
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1  ID#=8-3702~61

ELE= 220.090 WAD= 15.00
LI = ©.00 F = 0.14
RA = 7.20 CL = 5.068
K = 2.10 BR =
CA = 6.90 I =
MG = 3.30 PO4=
H/D= 8.00 018= 9.00
SOURCE= '
COMERT +
2 Ipx=8-3802-62 TYP=WELL -
ELE= 215.00 WAD=
LI = F = a.10
RA = 6.80 CL = 3.63
K = 1.80 BR =
CA = 4.89 I =
MG = 2.50 PO4=
H/D= 0.00 018= 0.00
SOURCE= :
COMNERT:
3 1IDP»=8-3802-03 TYP=WELL
ELE= 214.00  WAD= 13.49
LI = . F = 0.10
RA = 6.30 CL = 2.49
K = 1.80 BR = :
CA = 4.80 i =

MG = 2.59 PQ4= 6.21
H/D= . ©.686  018= @.00
SOURCE=
COMENT ¢

4 ID+#=8-3802-0¢4 TYP=WELL
ELE= 214.00 WAD= 12.49
LI = ) F = ©.10
FA = 6.390 CL = 3.27
K = . 1.86. BR =

CA = 4.890 I =

MG = 2.50 PD4=

H/D= 9.00 018= 9.00
SOURCE=

COMERT:

'8 1D#=8-3802-05 TYP=WELL
ELE= - 214.690 WAD= 12.49
LI = .. F = 9.19
EA = 7.10 CL .= 3.86

= 2.10 BR =

~CA = 6.10 1 =

MG =. 3.20 PO4=
H/D= ©.00 018> e.09
SOURCE=
COMERT:

TYP=TURKEL COU=HAWAII

WED= 263.00
B =

BA =

SR =

FE =

MN =

Ci3= 0.900
COU=HAWALI

WED= 450.00
B =

BA = - ©.10
SR =

'FE = 0.68

MN = 9.01
C13= 0.00
COU=HAWAII

WED= 379.00
B = = -

BA =

SR =

FE = 19,90

MN =

C13= 0.90
COU=HAWAII

WED= 371.69
B =

BA =

SR =

FE =

MN =

C13= 9.00
COU=HAVAII .

WED= 8Y5.00

B =

BA =

SR =

FE =

MN =

Ci3= 0.09

FLO=
CAR=
co2=
HCO=
C03=
HE3=

FLO=
ALK=
CAR=

co2=

HCO=
€03=
HE3=

FLO=
ALK=
CAR=
co2=
HCO=
CO03=
HE3=

FLO=
AlK=
CAR=
co2=
HCO=
C03=
HE3=

FLO=
ALK=
CAR=
Co2=
HCO=

- €03=

HE3=

31.690

38.00
0.00- .

Loc=
37.00

86.00.
0.00-

30.09:

0.90-
36.060

0.00:

82.00 -

38.00"
0.00.

31.908

38.00:
©.00

_S34=

SPC= 87.00
= 26.00

N =

No2=

NO3=

NH4 =

834= ©.09

. KEAAU-2

SPC= 78.00

HAR= 22.60

N =

Ng2= 6.01

NO3= 9.36

NH4 =

S34=  0.00

~KEAAU MILL~-1

SPC= 83.00
HAR= ~30.09
N = 0.49
NO2=
NO3=
NH4=
S34= -~ 0.00

~ “KEAAU MILL-2

SPC= - 88.00
HAR= 27.00
N =
no2=
NO3= 1.50
NH4=
S34:=

0.00

.KEAAU MILL-3

SPC= 88.00
HAR= 27 .00
N =
NO2=
NO3= 1.59
NH4=

9.00

. OLAA SHAFT-7 LAT,LON=

PH
HG
CD
" PB
TH
AS
Ci4

LAT,LON=
PH
HG
CD
PB

AS
Cl4

H

LAT,LON= '

PH
HG
CD
PB

Honu RN

A=
L

LAT,LON=
PH
HG
CD
PB

AS
Cl4=

LAT,LON=

G
oo

wonoann o nn

- 2%H
o

®
193757,
7.60 EH
SE

ZN

' SB
©.00 CU
’ CR
0.00 T3
193803.
7.40 EH
SE

9.01 ZN
0.01 SB
6.09. CU
0.01 CR
0.900 T3
193894.
7.80 EH
SE

ZN

SB

0.99 CU
. CR
0.00 T3
193806.
7.49 EH
SE

ZN

SB

9.00° CU
CR

0.60 T3
- 193807 .
7.40 EH
SE

ZN

SB

8.60 CU-

CR

¢.00 T3

1550200.00

1550202.00"

0.062
0.02

0.01
?.00

1IN TR L TR T

550202.00

N RN e

0.00

1550202 .00,

i

[T N A ]

5959202.00:

LU T TR VO N T

s
®
[\~

®

DAT=1978.
TEM= - 19.7@
S10=  33.49
S04= 5.959
H2S=

02 =

P =

DIS= 88.00
DAT=1978.
TEil= 19.16
S10= 33.49
S04= 10.00
H28=

02 =

DIS= 80.990-
DAT=1978.
TEM= 19.44
-S106= 27.80
"804s 16,00 -
H2&=

02 =

P = 9.97
DIS= 85.00
DAT=1978, .
Th= 19.70
SI0= 36.36
8@a= 10.90
H28=

0z =

P = :
DIS=  82.00
DAT=19?5.
Thii= 19,76 -
S10= u3.49
SGu=  i0.90.
. H28=

02 =

P =

DIs=  &1.00

LR - e, R



6 1D~=8-3996-01

ELE= 92.00
LY =

FA = 41.00
K = .3.50
CA = 8.10
MG = 7.89
H/D= 9.90
SOURCE=

COMERT:

7  1D#=8-3900-92

ELE= 95.09
LI =

NA = 54.00
K = 4.90
CA = 8.890
MG = 9.7¢
H/D= $.00
SOURCE=
COMENRT:

8 ID»#=8-4003-01

ELE= 206.00
Ly =

NA = $5.50
K = 1.49
CA = 6.49
MG = 2.60
H/D= @¢.99
SOURCE= :
COMENT:

9 I1D»=8-4003-02

-ELE= 2901.6060
LI =

HA = 3.49
K = 1.60
CA = 6.20
MG = 2.50
H/D= 0.09
SOURCE=
COMERT:

‘16 ID#=8-4293-02

ELE= 41.60
LI = .

NA = 9.20
K = 1.60
CA = 6.69
NG = 3.39
H/D= 8.990
SOURCE= i

COMERT :

TYP=WELL
WAD= 8.50
F = 92.10
CL = 66.60
BR =
1 =
PO4= 6.21
018= ©.00 .

TYP=WELL
YAD= 8.10
F = 0.08
CcL = 88.40
BR = .
1 =
PO4=
¢18= @.96

TYP=WELL
WAD= 13.10
F = 0.11
CL = 3.42
BR =
1 =
PO4=
018= €.90

TYP=WELL
VAD= 13.10
F = 9.22
CL = 2.70
BR =
I =
P0O4s=
018= 8.69

TYP=WELL
WAD= 9.10
F =
CL = - 106.490
BR = :

I =
PO4=
018= ®.00

C13

]
COU=HAWAII
WED= 137.60
B =
BA =
SR =
FE = 19.060
MN =
C13= 0.00
COU=BHAWAII
WED= 147.00
B =
BA =
SR =
FE = 40.00
CMN =
C13= 3.69
COU=HAWAII
WED= 306.00
B =
BA =
SR =
FE =
MN =
C13= 9.09
COU=HAVWAll
WED= 362.00
B =
BA = 5.10
SR =
FE = 9.01
MN = 9.93
C13= 3.00
COU=BAWAI!I
WED= 55.00
B = :
BA =
SR =
FE =
MN =

= %.99

HE3=

®
LOC=
FLO=
= 29.909 -
CAR=
co2= 4.40 -
HCO= 44 .00
C03=
HE3= .60
LoC=
FLO=
AlLK= 36.00:
CAR= . '
Cco2=
HCO= 44.996
CO3=
HE3= 3.00
LOC=.
FLO=
ALK= - 37.00
CAR= :
Co2= 2.306
HCO= 45.00 -
CO3= :
HE3= .06
.LOG=
- FLO= .
- ALK= 44 .00
CAR=
Co2=
HCO= -
C03=
HE3= 0.00:
LoC=
FLO=
ALK= 41 .90
CAR= :
Co2=
HCO= 56 .90
C03=
9.900:

TKEAAU ORCH-1

KEAAU -ORCH~2
SPC= 380.00
= 45.00
N =
NO2=
NO3= 3.690
NH4=
§34= Q.09
PANAEWA-1
SPC= 93.00
HAR= 28.900
N =
No2=
NO3=
NH4=
S34-= 9:.00
- PANAEWA-2
SPC= 88.00
= 30.09
N = _
NO2= 0.01
NO3= 0.24
NH4= .
0.00

1S§4=

366.00
. 51.00
1.10
3.60

0.00

0:.09

LAT,LOR=
PH
HGC
CDh
PB
TH
AS
Ci4=

LAT,
PH
HG
CD
PB

&

N=

(O I (I B I 11

AS
Cl4=

LAT,LOR=
PH
HG
CD
PB

Ny B

AS
Cl4

LAT,LOR=
PH =
BHG
CD
PB
TH

- AS s
Cid

LTI I R T T R | B |

B}

LAT,LON=

PH =
HG
CD
PB

Hounonnon)

AS
Cl4=

® ® ®
193937. 1550043.00 DAT=1975. .
7.10 EH = TEN=  18.50
SE = S10=  §3.49
ZN = 10.00 S04z  10.00 .
SB = , H2S=
.00 CU = 02 =
CR = P = 0.07
0.00. T3 = ©0.00 DIS= 107.00
193934. 1550045.60: DAT=1978.
6.80 EH = : “TEM=  19.50
SE = SI0=  83.49
ZN = 18.00 S04= 19,00
SB = H2s=
0.00 CU = _ 02 =
CR = b P =
0.00 T3 = 6.00 DIS= 355.60
1940353. 1550355.00 DAT=1978.
7.50 EH = . TEM=  2(:.00
SE = SI0=  36.36
ZN = §02= 13,00
v SB = H2S=
0.00 CU = 02 =
CR = P =
0.00 T3 = .00 DIS= 7¢.C0
194040. 1550352.00: DAT=1978.
EE = . - TEM=  20.00
SE = S§10=  36.36
ZN =  ©0.01 S04z  10.00
©0.02 SB = H2S=
0.00 CU = 0.02 02 =
0.01 CR= ©.01 P =
0.00: T3 = 0.00 DIS=  £0.00
194223. 1550352.00: ‘DAT=197¢.
7.00 EH = TEHE  £8.00
SE = SI10= = ©3.49
ZN = S04= D
SB = HES=
0.00 CU = 02 =
CR = P =
0.00 T3 = 0.00 DIS=

R




11  I1D#=8-4203-84  TYP=WELL COU=HAWATI Loc= WAIAKEA-4 LAT,LON= 194222, 1550351.00 DAT=1978.

ELE=" 47.09 WAD= 7.10 WED= 201.00 FLO= SPC= 94,00 PH = 7.20 EH = "TEM= 21.60
LI = F = ¢.14 B = = 38.00: HAR= 33.00 HG = SE = SI10= 37.54
KA = 25.00 - CL = 39.80 BA = CAR= N = : Ch = ZN = 0.01 S04= 2.80
K = 2.40 BR = - SR = co2-= NG2= PB = SB = ‘H2S=
CA = 7.89 1 = FE = .20 HCO= 47 .00 NO3= . TH = 0.606: CU = 0.10 02 =
MG = 5.50 PO4= MN = .05 C03= . NH4= AS = CR = P =
H/D= 9.69 018= 9.00 Ci13= .00 HE3= .00 §34= 9.00 Cia= 0.00- T3 = 9.00 DIS= 107.G0
SOURCE= . . ' : :
COMERT :
12 I1D#=8—-42063-035 TYP=WELL COU=HAVWAII] . = - KANOELEHUA-1 LAT,LON= 194222. 13556350.00: DAT=1978.
= 36.00 WAD= WED= 260.90 - FLO= "SPC= PH = EH = TE = 3.G2
LI = o F = B = . ALK= HAR= HG = SE = " SIQ= 38.49
FA = 17.00 CL = 27 .00 BA = CAR= N = cD = ZN = S04="
K = 2.20 BR = SR = Co2= NO2= PB = SB = H23=
CA = 7.60 I = FE = HCO= NO3= TH = 9.00 CU = 02 =
MG = 4.890 P04= MK = C03= NH4= AS = ) CR = P =
H/D= 8.00 018= 9.00 C13= 9.9¢  HE3= 9.90  834= 0:.00 Cl4= 9.00 T3 = 9.00 DIS=
SCURCE= .
COMERT
13 ID»=8-4203-06 TYP=WELL COU=HAVAIT LOC= . TKANOELEHUA-2 LAT,LON= 194223, 1559349.09: DAT=1978. :
ELE= .50.60 WAD= 6.59 WED= 2060.00 FLO= SPC= 130.09 PH = 6.20 EH = TEM= 21.060
LI = F = B = -ALK= 32.69° HAR= - 42.60 HG = SE = 0.01 S10-= 38.4%2
NA = 17.990 CL = 28.00 BA = CAR= N = 0.61 CDh = ZN = ¢.01 804= 5.60
K = 2.20 BR = SR = Co2= 39.66- NO2= ‘ PB = ¢.01 Sp = H28=
CA = 7.89 I = FE = 29 .60 HCO= 32.006: NQ3= 0.80 TH = 0.00 CU = 0.10 - 02 =
MG = 5.00 PO4-= ¢.18 MN = ' C03= KNH4= AS = 6.01 CR = P = 0.0G-
H/D= 9.00 018= ¢.00 €183= ©.00 HE3= 0.00 . S34= ¢.00 Cl4= 0.00 T3 = 0.00 DIS= " 109.€¢%
SOURCE= S :
COMENT :
14 ID#=8-4263-9 TYP=WELL COU=HAWAll -1L0C= TKAROELEHUA-3 LAT,LON= 194224, 1550350.00: 'DAT=197E.
ELE= 59.00 . VWAD= WED= 200.69 -FLO= ' SPC= 94,00 PH = 7.20 EH = TEM= 23.80
LI = F = e.10 B = ALK= 39.66- : = 33.00 HG = SE = S10= 836.36
KA = 15.00 CL = 24.50 BA = CAR= N = ~ Cb = ZN = S04= 2.60
XK = 2.1¢ BR = " SR = co2= : No2= PB = SB = H2%=
CA = 7.69 I = FE = HCO= 47 .00: NO3= : .TH = 9.00: CU = 02 =
MG = 4.69 PO4= MN = C03= NH4= AS = CR = P =
" Hs/D= . 9.00 018= .00 C13= 9.00 HE3=  0.00- 834= @00 : Cl4= -9.00. T3 = 0.00 - DIS= 1067.60
SOURCE= S : .
COMERT:
153 1D#+#=8-4203-19 TYP=WELL . COQU=BAVWAIl LOC= .-HELCO KAN6-2 IAT,LON= 194222, 1550347.09:
ELE= 535.00 WAD= 6.60 WED= 210.00 FLO= . SPC= PH = H = . ’
LI = . F = B = . ALK= -HAR= = - HG = SE =
KA = 22.00 CL =. 38.906 BA = = N = - CD = ZN =
- K = 2.39 BR = SR = C02= NO2= PB = -SP =
CA = 8.50 I = FE = BCO=" NOo3= TH = .00 CU =
MG = 5.89 PO4=" MN = CG3= NH4= AS = CR =
H/D= 0.00 018= ¢.69 Ci3= 9,60 HE3= @:00. - 534= ~ 600 ° Cl4= ¢.90 T3 = 0.00
SQURCE= : ' .



o ®
16 1D#=8-42063-99
ELE= : W
LI = F
FA = 7.98 CL
K = 1.80 ER
CA = 6.80 1
MG = 3.10 PO4s
H/D= . 0.0 018=
SOURCE=
COMERT:
17 ID#=8-4306-01 "
ELE= 278.00  WAD=
LI = F =
NA = 8.49 CL =
K = 2.20  BR =
ca = 5.60 I =
MG = 3.49 PO4=
H/D= 0.90 . 018=
SOURCE=
COMERNT
18 1D7=8-4786-91
ELE= 369.00 VAD=
LI = F =
NA = . 6.90 CL =
E = 1.40 PR =
cA = 9.50 1 =
MG = 5.00  PO4=
H/D=. ©.90 018:
SOURCE=
COMENT:

nnuna
o
*

TYP=

TYP=WELL
42.990
9.20
1.44

TYP=WELL
21.99
0.26
2.10

TYP=WELL
11.46
G¢.10
9.909

2.00

6.80

5720.60

9.96

19 I[D»=8-5003-01
ELE= 304.00 WAD=
LI = F =
NA = 9.3¢ CL =
K = 1.0  BR =
CA = 11.70 I =
MG = 9.10  POC4=
B/D= ©.00 O18=
SOURCE=
COMENT:
29 ' ID#=8-3093-84 TYP=WELL
ELE= 74.00 WAD=
Li = F. =
KA = CL =
X = ER =
CA = 1 =
G = PO4=
H/D= 8.00 o18=
SOURCE=

COMENT

o
COU=HAWAII
" _WED=
B =
BA =
SR =
FE =
MN =
Cl13= 9.060
COU=HAVWAII
WED= 425.00
B =
BA =
SR =
FE =
MN =
Ci3= 9.60
COU=HAWATI
WED= 425,00
B =
BA = 6.19
SR =
FE = .01
MN = 0.01
Ci183= 9.00
COU=HAWALI .
WED= 333.690
B = i
BA = 0.10
SR = .
FE = 0.23
MN = 9.65 .
C13= 9.00
COU=HAWAT1l
WED= 375.66
B =
BA =
SR =
FE =
MN =

Ci3

8.00

AlLK=
CAR=
Go2=
HCO=
€03=
HE3=

FLO=
CAR=
Co2=
HCO=
€03=
HE3=

FLO=
ALK=
CAR=
co2=
HCO=
€03=
HE3=

FLO=
CAR=
€o2=
HCO=
co3=
HE3=

FLO=

AIX=
CAR=
Co2=
HCO=
C03=
HE3=

©.e9

LoC=
38.00

46.00
.00

62.00

66.90:-
©.860 -

LOC=

61.:00:

74.00"
.00

6.206

®
SPC=
N =
NOo2=
NO3=
NH4=
S34= 0.00
PITHONUA
SpPC= 93.09
HAR= 26.00
N =
. RO2=
KO3= 0.30
NH4=
§34= 9.00
‘PAPAIKOU-
SPC= 119.00
HAR= 42.900
N =
NOo2= 0.61
NO3= 0.22
NH4=
§34= o.00

PEPEEKEO SUG

SpC=
HAR=
N =
NO2=
NO3=
NH4 =
834 =

S34=

162.00
72.00

0.01
0.50

0.00

9.0

L o ®

LAT , LON=3skrskickriorskskoksorkertkkg

PH = EH =

HG = SE =

Ch = ZN =

PB = SB =

TH = 9.00 CU =

AS = CR = ]

Cl4= 9.00 T3 = 0.00
LAT,LOR= 1924318. 1359618.00.

PH = + 8.00 EH =

HG = SE =

CDh = IN =

PB = SB =

TH = 0.90 CU =

AS = CR = -

C14= 0.00 T3 = .00
LAT,LOR= 194715. 1350613.,00

PH = 7 .30 EH = .

HG = SE = ‘

€D = N = 0.12

PB = 0.01 SB =

TH = 0.00 CU = 0.01

A8 = .01 CR = 6.0t

Cl4a= 9.060. T3 = 0.09
LAT,LON= 195634, 1550545.00:

PH = 7 .20 EH =

HG = SE = 9.01

Ch = N = 14.09

PB = 9.01 5B =

TH = 0.069 CU = - 0.02

AS = : CR = 0.05

Cta= 9.00 T3 = 9.09
LAT,LON= 195050. 1550516.00

PH = = EH =

HG = SE =

‘CDh = ZN =

PB = SB =

TH = ©.00 CU =

AS = i CR =

Cl4= 0.0 T3 = 0.00

®

DPAT=19278.
TEM= 21.09
S10= | 36.86
S04= 10.66
H2S=

02 =

P =

DIS=
DAT=1978.
TEM= 17.82
S10= 40,4
S04= 10.¢9
H28=

62 =

P =
DIS~= 83.00
"DAT=1978.
TEMN= 20.069
Si0= 35,22
SO4= 15,06
H28=

02 =

P =

DiIS= 76.00
DAT=1978.
TEM= 21.69
S10= 32.68
- S0d= 10.69
H28= )
02 =

P = :
DIS= 141.60
DAT=1978.
TEM= 29.69
S10-

S04=

H28=
02 =

P =

DIS=




21 1p2»=8-5548-01

ELE= B814.900 ¥AD=
LI = . F =
NA = 334.00 CL =
K = 23.89 BR =
CA = 3¢.00 1 =
MG = 49.00 PO4=
H/D= 9.900 ¢18= -
SOURCE= ’
COMERT:

22 [P*#=8-5745-01
'ELE= 1213.66 WAD=
LI = F =
HA = 33.09 CL =
K = 4 .29 BR =
CA = 7.80 1 =
MG = 19.50 PO4=
H/D= 9.00 018=
SQURCE= :
COMERT:

23 ID#=8-5745-902
ELE= 1203.09 WAD=
LI =~ F =
NA = 35.00 CL =
K =  4.49 BR =
CA = &.30 I =
MG = 10.40 PO4=
H/D= 9.08 018=
SQURCE=
COMERT:

24 1D»=8-5948-61
ELE= 244.060 WAD=

LI = F =
BA = 250.09 CL =
K = 16.40 BR =
CA = 24.00 1 =
MG = 42,00 PO4=
H/D= 0.09 018=
SOURCE=

COMERNT :

25 1b==8-6048-92

ELE= 340.00
LI = .
" NA = 237.00
K = 15.5@
CA = 24 .90
MG = 40 .00
E/D= 9.09.
SOURCE=

COMERT:

WAD=
F

CL
BR

]
LI T I I ]

"

o
—
2%

9 ®
TYP=WELL COU=HAWAII
6.10 WED= 849.00
.52 B =
545.090 BA =
SR =
FE = 26.00
MN = 10.09
0.9 - Ci13= 0.00
TYP=WELL COU=HAWALI
16.00 WED= 1236.00
. .83 B =
23.99 BA = 0.10
SR =
FE = 9.27
MN = 9.01
9.9% C13= .00
TYP=WELL COU=HAVAI1
16.60 WED= 1231.090
'9.31 B =
28.96 BA =
SR =
FE = 26.00
MN =
0.090 C13= 9.09
TYP=WELL COU=HAWAII
WED= 278.06
9.28 B =
436.00 BA =
SR = :
FE = 78.00
MN = .
0.00 Ci8= 9.90
TYP=WELL COU=HAWAII
4.50 VWED= 376.00
6.28 B =
394.00 BA =
SR =
FE = 6.25
MN =
9.06 C13= 0:.90

LOC=

‘FLO=

ALK=
CAR=
Co2=
HCO=
C03=
HE3=

FLO=
AlLK=
CAR=

. C02=

HCO=
C03=
HE3=

116.00°

7.10

149.60 -
0.00 -

78.09:

95.69-
8.60-

- 77.00

94.00-
 9.00¢

[
- PARKER-1
" SPC= 20086.00
HAR= 270.€9
N =
NO2=
NO3= 3.19
‘NH4=
8S34= 0.00
- PARKER-5
SpC= 280.00
HAR= 76.060
N = 3.89
NO2= 0.61
NO3= 9.94
NH4 =
S34= 0.09
-PARKER~4
SPC= 280.00
= 63.00
N =
NO2=
NO3=
NH4=
834= 0.09

~HAPUNA BCH' P

SpC=
HAR=
N =
NO2=
NO3=
NH4 =
534=

M KEA

16006.00
202.00

5.30
0.00

‘BCH HT

1500.060
193.00

3.20
0.00

LAT,LON=
PH =
HG
Cbh
PB
TH
AS

nowonnn

e
W
u

LAT,LON=
PH
HG
CD
PB

n BN BN

AS
Cl4

LAT,
PH
HG
CD
PB

&

N=

uHH o

AS
C14

LAT,LON=

HG
CDh
PB

Hnnuaunann

AS

[»
—
o

LAT,LON=
PH
HG-
~CD
PB
TH
AS

H . u

2
—
N

1]

@
195546.
7.50

SE

ZN

- SB

0.00 CU

CR

©.00 T3
195725.

2.00 EH

A SE

ZN

0.01 SB

©.00 CU

9.01 CR

0.60 T3
195722,

2.00 EH

SE

ZN

SB

0.00 CU

CR

0.00 T3
195947.

7.30 EH

SE

ZN

. SB

0.060. CU

CR

0.00 T3
206010.

7.60 FH

SE

ZN

' SB

.60 CU

CR

0.00 T3

554802.00

1

0.90

1554553.00

.12

@.05
0.01
0.60

1554551.00:

15.60

LT O T I T I 1]

4.00

554858.09"

moodonn e

(=}
®
(=

36.09

Hono o H e

0.00

554855.00 -

DAT=
TEM=
SI10=
804=

"H2S8=

02
P

=
Ll
77}

DAT=
TEM=
S10=
S04=

02

o
N
wonono

DIS

1978.

23.90 -

68.44
93.¢40

1180.069

1978. -

26.060-

70.58
21.00

. H28%

210.00

1978.

26.50 .

v0.58
28.09

207.00

1978.
25.00

68 .44 -

68.00

922.00

1978.
26,00
- 70.58
256.09

£38.090




L 3 ®

26 1D»=8~6049-61
ELE= 188.00 ¥AD=
LI = ?.060 F =
NA = 230.00 CL =
K = 15.00 BR =
CA = 24.00 1 =
MG = 40.00 PO4=
Hs/D= 0.06 018=
SOURCE= -
COMERT:

27 I1D#=8-6147-01 -
ELE= 982,00 WAD=
LI = F =
NA = 109.00 CL =
K = 12.80 BR =
CA = 23.00 I =
MG = 8.50 PG4-=
H/D= ©.09 018=

© SOURCE= :
COMERT :

28 1D#=8-6148+-01
ELE=  579.00 WAD=

. L1 = F =
NA = 210.60 CL =
K = 16.36 BR =
CA = 28.00 I =
MG = 36.00 PO4=
H/D= ¢.00 018=
SOURCE=
COMERT:

29 - IB#=8-6148-062
ELE= 582.00 WAD=
LI = F =
NA = 204.00 CcL =
K = 17.89 BR =
CA = 30.090 1 =
NG = 38.00 PO4=
H/D= .00 018=
SOURCE= ,
COMERT:

TYP=WELL
2.00
0.28

406 .09

0.00

TYP=WELL
4.60
0.18

171.00

©.089

TYP=WELL
3.30
0.20

352.09

TYP=WELL

7.60

¢.33
370.69

9.20

® L ]
COU=BAWA1I
WED= 218.00
B =
BA =
SR =
FE =
MN =
C13= ?.00
COU=HAVWAII
WED= 1046.690
B =
BA =
SR =
FE = 7.206
MN = 12.00
C13= 0.00
"COU=HAWAII
¥ED= 620.00
B =
BA = 9.30
SR =
FE = 9.29
MN = 9.95
€13= Q.00
COU=BAVWAII
WED= 626.00
B =
BA =
SR =
FE = 23.90
MN = 0.01
Ci13= 9.60

ASTER FILE CORTAINS 29 RECORDS

L J
LOC=
FLO=
ALK= 78.00
CAR=
co2=
HCO= 95.00
C03=
HE3= 9.00 -
: LOC=
FLO=
ALK= 81.60
CAR= 14.60-
Cco2=
HCO= 105.00:
C03=
HE3= 9.00.-:
LOC=
FLO=
ALK= 66.00@ -
CAR= .
Co2=
HCO= 82.60
" C03=
HE3= .90 -
LoC=
FLO=
= 69.39 -
CAR=
C02=
HCO=
€03=
HE3= 9.0606

SPC= 1520.00

HAR= 193.00

N =

Ho2=

NO3= 1.90

NH4= ‘

S34= 0.00
. KAWATHAE-3

" SPC= 1970.69

HAR= 331.00

N =

NO2=

NO3= 3.60

NH4=

S34= 0.00
. KAWAIHAE-1

SPC= 1350.90

HAR= 192,60

N = .

NO2= 0.01

NO3= 3.80

RNH4=

S34= 0.00
KAWATHAE-4

SPC= 1400.09

HAR= 172.€0

N =
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