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FOREWORD

The work described in this Bulletin was undertaken as a pilot study for a
national groundwater resources assessment program. The region studied is
entirely within the arid zone and therefore may be considered typical of two-
thirds of the continent. Future development of arid Australia will depend very
much on the availability of groundwater resources, for agricultural and town
water supplies, mining, tourism, and Aboriginal settlements. At present the
pressures for groundwater resources development in central Australia are not
as severe as in other arid parts of the world but we must anticipate an
increased level of development and plan accordingly.

The authors have emphasised the occurrence and evolution of brackish and
saline waters, and these are an important natural resource in arid Australia,
both for water supply and for the potential derivation of industrial minerals.

Computer-assisted cartography has been applied in order to ensure rapid
reporting of the results of this project. Hydrogeological map formats have
been tested and new ones devised to suit arid zone conditions. I am confident
that this project will serve as a model for future groundwater assessment and
documentation in the Australian arid zone.

OV Y Cooke

(P. J. Cook)
Chief,
Division of Continental Geology
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ABSTRACT

A hydrogeological map-set of the Lake Amadeus-Ayers Rock region in central Aus-
tralia has been prepared as a pilot project for a national groundwater resources
inventory. The maps in the set were compiled on a computer graphics system at
1:250 000 scale from layers representing topography, bedrock geology, surficial geology,
hydrodynamics, hydrochemistry, and water-bore locations. The quantitative information
was obtained from a microcomputer database, and the geological and topographic
information was digitised from specially revised maps. As the hydrogeological data are
sparse it was decided to publish the main maps at 1:500 000 scale. For three areas
where more detailed information was available, inset maps at 1:100 000 scale are
presented.

The region mapped is arid; annual rainfall is about 250 mm and potential evaporation
close to 3000 mm. Groundwater recharge is of the order of 1 mm/year. Important
aquifers are surficial Cainozoic sand and calcrete, and bedrock sandstone units including
the Palaecozoic Pacoota Sandstone and Mereenie Sandstone. Groundwater varies in
quality from 0.4 g/L to more than 200 g/L total dissolved solids. Groundwater
converges from the north and south towards a southeast-trending chain of playas,
where it discharges by evaporation. Hydrochemical evolution is apparent along ground-
water flow paths. Fresher water, generally bicarbonate-rich, occurs close to the hilly
recharge areas and in the calcrete. This evolves to highly saline chloride-rich brines in
the playas, by processes of solution, precipitation of minerals, and evaporative
concentration.

Groundwater supplies have been developed for the Yulara tourist resort, the largest
settlement in the area, although the water, derived from Cainozoic sands, is desalinated
for use in domestic supplies. For a proposed tourist resort at Kings Canyon, a water
supply is being developed from bedrock units, mainly the Pacoota Sandstone. Single
bores are scattered through the region, supplying cattle stations and Aboriginal
settlements.

In this hydrogeologically complex region, extrapolation from conceptually known
areas is difficult. The detailed assessment of groundwater resources will require addi-
tional drilling.

vii



INTRODUCTION

Significant gaps in knowledge have been identified in re-
views of Australia’s groundwater resources. In particular,
the collection and interpretation of data for regional-scale
groundwater systems and the dissemination of information
are considered to be deficient, and a national groundwater
resources assessment program has been proposed to remedy
this (Jacobson & others, 1983; AGC, 1987a). This program
would be based on the publication of hydrogeological maps
using computer-assisted cartography.

In 1986, BMR undertook a pilot project to test meth-
odology for the proposed national program. Four regions
were selected for study: Ballarat in Victoria (AGC, 1987b);
Pooncarie and Deniliquin in New South Wales; and the
Lake Amadeus-Ayers Rock region in the Northern Terri-
tory. The Lake Amadeus-Ayers Rock region was chosen
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as representative of an arid region with sparse hydrogeolog-
ical data, conditions which pertain in two-thirds of the
Australian continent. The region is mainly within the Ama-
deus Basin where BMR has a long-term geoscientific re-
search program under way, and is also an area where the
Northern Territory Power & Water Authority is involved
in the assessment of groundwater resources. The region
chosen comprises the LAKE AMADEUS and AYERS
ROCK 1:250 000 sheet areas(Fig. 1).

The total population of the region is about 5000, mainly
concentrated at the town of Yulara, which is a centre for
tourism. Another tourist centre is being developed at Kings
Canyon, and there is a producing oil field at Mereenie.
There are a number of small Aboriginal settlements in the
region and there are large cattle stations at Tempe Downs,
Curtin Springs, and Mulga Park.

For this project, G.C. (Geoff) Lau was contracted by
BMR to develop the water-bore database, undertake a field
data census, and revise the existing geological maps using
photogeological interpretation. The work began in Febru-
ary 1986; the field data census was undertaken in March
1986; and preparation of the database and revision of the
topographic and geological maps occupied the remainder
of 1986. Compilation of the hydrogeological maps on a
computer-aided drafting system (Plate 1) began in October
1986 and was completed in May 1987. Coloured penplots
were checked, and final corrections were made in Novem-
ber 1987. Scribing of the plates was automated, from digital
information, and after cartographic editing, the map-set
went to press in June 1988.

The estimated cost of the project (Appendix 1) was
$70 000 (excluding publication costs, BMR staff time for

132°
18/G5211 hydrogeological research, and NT agencies’ staff time for
Fig. 1. Location map, and availability of information. original collection of water-bore data).
METHODOLOGY

An outline of the methodology used for compilation of the
maps is shown in Figure 2.
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Fig. 2. Compilation methodology for the hydrogeological maps.




Computerised map compilation

All maps were prepared on an InterGraph computer-
aided drafting system operated by Cangraphics Pty Ltd,
Fyshwick, ACT. The system runs on a Vax 11-785 com-
puter, and an InterGraph workstation at BMR is linked by
leased line. Maps were hand-digitised using a separate
design file for each section of the study, as shown in
Appendix 2. Within the files, each map element was given
a separate level to allow selection of any desired combina-
tion of elements. Elements such as geological boundaries,
which occur in more than one file, have been given the
same level in each.

Base-map data

The topographic base was taken from the 1:250 000-scale
topographic map sheets AYERS ROCK SG52-8, Edition
1, 1981, and LAKE AMADEUS SG52-4, Edition 1, 1980,
published by the Division of National Mapping. New cul-
tural details, such as the Lasseter Highway and the Yulara
tourist village, have been added from NatMap
1:100 000 preliminary photoscale compilations, and from
airphoto interpretation. The new road to Kings Canyon
was taken from QASCO 1:25 000 photogrammetric contour
compilations prepared in 1984. To match the 50 m topo-
graphic contour interval on AYERS ROCK, 50 m contours
on LAKE AMADEUS were generalised by the BMR Car-
tographic Section from 20 m contours on the
1:100 000 preliminary photoscale compilations. Some addi-
tional drainage courses have been photointerpreted, and
seismic tracks have been photointerpreted or located by
field reconnaissance. Aboriginal place names were taken
from Layton (1986). The airphotos used in this study were:
RC9 black and white contact prints, nominal scale 1:80 000,
for the Lake Amadeus and Ayers Rock 1:250 000 sheets;
and colour contact prints, nominal scale 1:50 000, for the
Mount Olga, Ayers Rock, and Curtin Springs
1:100 000 Sheets.

Previous BMR work

BMR carried out regional geological mapping of the
Amadeus Basin in the period 1960-1970. Progress was
reported via Reports, Records, and 1:250 000 geological
sheets and Explanatory Notes, and the project culminated
in a Bulletin by Wells & others (1970). Detailed basin
analysis began in 1983 and is continuing (Kennard &
others, 1986). Within the sheet area, drilling has been
undertaken to investigate phosphate occurrences in the
Stairway Sandstone (Barrie, 1964), evaporites in the Bitter
Springs Formation (Wells & Kennewell, 1972), and the
source of magnetic anomalies (Bladon & Davies, 1982).
The surficial geology and bedrock geology sheets compiled
for this study are revisions of the 1:250 000 geological sheets,
AYERS ROCK SG52-8, First Edition (Forman, 1965),
and LAKE AMADEUS SG52-4, First Edition (Cook,
1968), made by adding geological interpretation of airpho-
tos and water bore data.

HYDROGEOLOGICAL DATABASE
Sources of information

The hydrogeological database is based mainly on records
of water bores held in the Alice Springs office of the Water
Resources Group, Northern Territory Power & Water
Authority. The Water Resources Group attempts to regis-
ter every water bore drilled in the Northern Territory, plus
relevant petroleum and mineral exploration drillholes. The
registration of bores and collection of representative cutting
samples has been very successful owing to a system of
driller accreditation and bore inspection staff. Each bore is
allocated a unique Registered Number (RN), and has a

bore file in which hardcopy of all available informatiop is
kept. The Water Resources Group are working to replace
the bore files with a complete archival database, but this
system is still at an early stage.

In 1984-85, Keith Warne (consulting geologist, Alice
Springs) worked on contract to BMR to extract, from the
bore files, information on all bores in the Amadeus Basin.
Coding sheets were sent to BMR for entry into an Image
1000 database.

Some additional detail has been taken from various re-
ports on water supply investigations by the Water Re-
sources Group, from BMR’s own investigations, from
mineral exploration reports, and from field checking.

Construction

In 1985, bore information for the whole Amadeus Basin
was entered into an Image 1000 database on the BMR’s
mainframe computer, then an HP 1000. Although well-
designed, this database was complex and difficult to use,
and by late 1985 the data had been transferred to a
similarly-structured KnowledgeMan database for use on a
microcomputer.

The pilot-project database was built initially using the
KnowledgeMan v1.07 relational database management sys-
tem, running under MS-DOS v2.2 on a Sirius microcom-
puter with an ACT hard disk for mass storage. It has since
been transferred to an Olivetti M-24 microcomputer with
a 20 Mbyte hard disk, running KrnowledgeMan v2.0 under
MS-DOS v3.1. Bore data on the LAKE AMADEUS and
AYERS ROCK sheets were converted from the Amadeus
Basin database and attached to a pilot-study database de-
signed with the simplified relational schema shown in Ap-
pendix 3. The conversion was not straightforward, however,
as faults on the ACT hard disk had corrupted the Amadeus
Basin files, and considerable editing and reconstruction of
the files was necessary before a working Amadeus Basin
database was available.

Initial editing concentrated on the location of bores.
Existing locations were checked against copies of Water
Resources’ maps and many new locations were added from
the 10000 yard grid to AMG coordinate conversions pre-
pared by the Division of National Mapping. Some locations
were updated using Magnavox satellite navigator fixes sup-
plied by the Water Resources Group.

Few bores apart from those in the investigation bore
fields near Ayers Rock and Kings Canyon have surveyed
collar elevations. Bore locations have therefore been used
to estimate ground elevations from the 20 m contours and
spot heights on the 1:100 000 preliminary photoscale com-
pilations. These elevations may be grossly in error for
poorly-located bores or those drilled in hilly areas, but as
most bores are reasonably well-located and as the topog-
raphy is generally flat, most estimated elevations are ex-
pected to be accurate to about 5 m.

Field checking in March 1986 was concentrated on bores
in sparsely drilled areas and was limited to location of
bores using airphotos and 1:100 000 sheets, measurement of
standing water level and temperature in non-working bores,
and collection of water samples from working bores. At
the time of the field data census, access to Aboriginal land
in the project area could not be arranged.

Information on some unregistered mineral exploration
drillholes was collected from the NT Geological Survey
library in Alice Springs, and a few unregistered bores were
found (by accident) in the field. These drillholes and some
unregistered holes drilled by BMR have been entered in
the database using unofficial RN’s starting from 90 000.

The database currently contains about 550 records in the
bore index table (Appendix 4), and about 720 records in
the chemical analysis table (Appendix 5). Because devel-
opment and mineral exploration in the study area are
limited to the northeastern, eastern, and southern margins



and the Ayers Rock-Olgas area, the bores are unevenly
distributed (Fig. 1), and 35% of the study area is more
than 20 km from a bore.

Use

It was hoped to transfer the database to an Intergraph
database which could be integrated with the digitised maps.
However, BMR had not developed expertise with Inter-
graph databases before the compilation was complete, and
only small parts of the pilot-study database were trans-
ferred for preparation of working plots of bore location
and water chemistry.

The main uses of the KnowledgeMan database have been
the production of sorted listings of bore data, selection or
grouping of related records, calculation of hydrochemical
parameters, and simple plotting on a Roland DXY 880
A3-sized plotter.

Problems

Several problems result from inadequacies in the data-
base design.

(a) The values of some fields may vary greatly in accu-
racy. For example, the bore location may, in order of
increasing accuracy, come from a rough description such
as ‘10 miles SE of Ayers Rock’, from conversion of an
accurate coordinate in the 10000 yard grid, from an air-
photo location transferred to a 1:100 000 map, from the
Magnavox satellite navigator, or from an instrument sur-
vey. A qualifying field to indicate the level of accuracy of
such a field would aid subsequent editing of the database,
and the interpretation of data.

(b) Most fields contain numeric data and have been
defined as numbers. The absence of a value is badly rep-
resented as a zero, as KnowledgeMan v2.0 does not support
a NULL value, and qualifiers such as ‘greater than’ or ‘less
than’ are not represented at all. In retrospect, it might
have been better to define all fields as character strings,
and to use the type conversion functions provided in the
data manipulation language where numeric analysis was
necessary.

(c) The chemistry table is not normalised since there
can be sequential analyses of samples taken from one bore
on one date during pumping tests. A time field should be
added to the table so that the combination of bore number,
date, and time can uniquely identify each sample. The bore
table includes time-transient data such as standing water
level, and aquifer-related data such as yield and total-
dissolved-solids. Although only one instance of each is
included in the database, it would be more satisfactory to
keep these data in secondary tables, as in the Image
1000 design, and to use multi-table selects to form a virtual
table matching the present bore table.

(d) The bore table contains no information on the stra-
tigraphic section in each bore, and the parent Amadeus
Basin database contains only summarised information. Un-
less working toward a well-defined end-use, it would be
better to enlarge the database to include as much of the
source information, such as stratigraphy, as possible, and

to delay summarising the information until the report-
generation stage.

SELECTION OF MAPS FOR PUBLICATION

Information was compiled at 1:250 000 scale but, in order
to maximise the information shown on the published map
and preserve cartographic clarity, a decision was made to
publish a 1:500 000-scale triptych or map-set comprising
the surficial aquifers map (Map 1), bedrock aquifers map
(Map 2), and hydrochemistry & hydrodynamics map (Map
3).

Two styles of hydrogeological map are presently in vogue
in Australia (Jacobson & others, 1987): maps following
the UNESCO international legend in which solid colour is
used for aquifer type, i.e. porous or fissured; and maps
using a colour matrix for salinity and bore yield. Neither
of these styles was considered appropriate for the Lake
Amadeus-Ayers Rock region, which is one of complex
geology and sparse hydrogeological data. Use of the inter-
national legend for mapping this region is precluded by
lack of knowledge of aquifer characteristics. Furthermore,
most of the known aquifers have both porous and fissured
characteristics, making classification of aquifer type difficult.

Use of the salinity/yield matrix is also precluded by lack
of information regarding these parameters; groundwater
salinity is known in general terms over 75 percent of the
region but very few bores have been tested for yield, and
some units have not been drilled at all.

The compromise adopted—the triptych—was to use solid
colour on Map 1, ‘Surficial Aquifers’, to distinguish aquifers
and non-aquifers, and to subdivide the aquifers on the basis
of likely bore yield. On Map 2, ‘Bedrock Aquifers’, solid
colour is again used to distinguish aquifers and non-aqui-
fers, with a subdivision on the basis of likely bore yield,
and a further subdivision on the basis of aquifer type. An
extra category was introduced for untested units. For the
compilation of both these maps, the database was manipu-
lated to derive typical bore yields for all units, and the
units were then grouped in terms of aquifer potential. On
Map 3, ‘Hydrochemistry & Hydrodynamics’, solid colour
has been used for hydrochemistry defined in terms of total-
dissolved-solids content and major anions. Hydrodynamics
has been shown in violet symbols similar to those of the
international legend.

Three inset maps are presented at 1: 100 000 scale for
selected areas of hydrogeological interest and greater data
availability. On Inset la, ‘Curtin Springs area—Surficial
Aquifers’, solid colour is used for aquifers and non-aquifers
as in Map 1, but hydrodynamics is superimposed. On Inset
2a, ‘Kings Canyon area—Bedrock Aquifers’, solid colour is
used for aquifers and non-aquifers as in Map 2, with the
addition of some potentiometric information. On Inset 3a,
‘Ayers Rock (Uluru) area—Hydrochemistry’, solid colour
is used for hydrochemistry as in Map 3, hydrodynamics is
superimposed, and nitrate contours are added.

The cross-section is presented with a vertical exaggera-
tion of x 50 in order to illustrate the relationship between
surficial aquifers and bedrock aquifers. Solid colour is used
for aquifers and non-aquifers as in Maps 1 and 2.

THE HYDROGEOLOGICAL ENVIRONMENT

Climate

The climate of this region is arid. The mean annual
rainfall is about 250 mm (Table 1) and variations in annual
rainfall are considerable. Figure 3 shows the century-long
record for Tempe Downs in the northeast of the study
area. Severe droughts with less than 100 mm have been
recorded in nine separate years. Figure 4 shows the fre-

quency distribution of the annual rainfall. The 1974 maxi-
mum of over 900 mm was clearly exceptional, with a
frequency of once in 100 years or even less. Individual
rainfall events of more than 25 mm occur about three
times a year, and events of more than 50 mm about once
a year. Most of the rain falls in summer, from November
to March.



TABLE 1. ANNUAL RAINFALL

No. of Maximum Minimum Mean
Station Timespan years (mm) (mm) (mm)
Ayers Rock 1964-83 20 936 84 333
Curtin Springs 1953-85 33 813 49 226
Tempe Downs 1888-1985 98 979 41 258
1000
— 800
=
=
S 600
§ Mean 258 mm
— 400 i /
< 200 [t
oL e - i !"l

1986
19/G52/5

: 0
1900 1810
1888 Year el

Fig. 3. Annual rainfall at Tempe Downs, 1888-1986 (data from Bureau of Meteorology).
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All of these creeks flood out in sand dunes and none reach
the playa chain.

Observations of the largest playa, Lake Amadeus, are
that about 5 percent of the playa bed is covered with water
after a 25 mm rainfall event, and about 10 percent after a
50 mm event. This water evaporates in a few days. Follow-
ing a 100 mm event, surface water persists in this and other
playas for several weeks.

There are permanent pools at the George Gill Range
and Ayers Rock as well as a few ‘native wells’ in calcrete.
In prehistoric times, the Aboriginal people obtained water
from these widely spaced pools, and their traditional life
was based on travelling between the pools and wells (Lay-
ton, 1986).

Physiography

The focal point of this region is the chain of playas that
extends across its centre (cover photograph). The playas
are a segment of a linear system 500 km long extending
from Lake Hopkins in western Australia through the map-
sheet area to the Finke River in the east (Fig. 5). The
chain of playas is the physiographic expression of the
central Australian groundwater discharge zone (Jacobson
& others, 1988).

The catchment area for the playa chain extends over
90 000 km?2. The catchment is bounded on the north by the
Cleland Hills and George Gill Range with a maximum
elevation of 900 m. It is bounded on the south by the
Petermann and Musgrave Ranges, with a maximum eleva-
tion of 1300 m. Between these bounding ranges and the
playa chain, low bedrock hills protrude through Cainozoic
cover, which generally has a veneer of aeolian sand dunes.
The bedrock hills include the distinctive large inselbergs of

The Olgas (Katatjuta), 1066 m (Plate 7); Ayers Rock
(Uluru), 863 m (Plate 2); and Mount Conner (Atila), 859 m
(Plate 3). These three features are remnants of hard rock
rising above the general erosion surface (Ollier & Tudden-
ham, 1961).

Regional geology

Most of the mapsheet area is underlain by Proterozoic
and Palaeozoic rocks of the Amadeus Basin sequence,
which have been folded and faulted in several orogenies.
Structural trends are NW-SE, and the playa chain is prob-
ably underlain by an anticlinorium in which upthrust eva-
porites may have dissolved to form a depression (Wells,
1980). In the northeast, these rocks form anticlines and
synclines, including the Mereenie anticline which contains
a producing oil field. In this folded belt the regional direc-
tion of groundwater flow is west-east along synclinal axes
(Lloyd & Jacobson, 1987).

Quaternary sand dunes cover a large part of the surface
of the depression (Plate 3) and are up to 30 m high. The
dunes are stable and vegetated, and overlie a Cainozoic
sequence, up to 100 m thick, of sand, clay, gravel, and
calcrete with minor lignite. The base of this sequence at
Ayers Rock has been dated as mid Paleocene (Twidale &
Harris, 1977). The Cainozoic sediments infill a major pa-
lacodrainage system which drained southeast to the vicinity
of Lake Eyre, in early Tertiary time (possibly beginning in
the Late Cretaceous).

The southern margin of the mapsheet area is underlain
by Precambrian granite and metamorphic rocks, of the
Musgrave-Mann Complex. The Cainozoic sediments cover
part of this complex as well as the southern margin of the
Amadeus Basin.

INTERPRETATION OF HYDROGEOLOGY ON A REGIONAL SCALE

SURFICIAL AQUIFERS

The surficial aquifers of the region, contained in Quater-
nary and Tertiary units, are shown on Map 1. The bores
used for construction of the surficial geological map are
shown in Figure 6, and the surficial geology units are as
mapped by Cook (1968) and Forman (1965), with addi-
tional photointerpretation. Quaternary aeolian sand dunes
blanket much of the area. Quaternary calcrete, of ground-
water origin, crops out near Curtin Springs (Plate 2) and
in the Yulara Creek-Bobbies Well area. The groundwater-
discharge playas have a characteristic association of playa-
bed gypsum, bordering gypsum dunes, and thin gypcrete
crusts (Plate 5). Beneath these Quaternary deposits, Ter-
tiary sand and sandstone form important aquifers.

Isopachs

On LAKE AMADELUS, borehole information is sparse
and unevenly distributed over the Sheet area. Those bores
that are present indicate that relatively thick Cainozoic
deposits abut bedrock outcrop. Traces of bedrock bedding
trends are commonly visible through the surficial cover on
RC9 airphotos, so that considerable bedrock subcrop and
some minor unmapped outcrop can be interpreted. Conse-
quently, location of the 20 m isopach has been guided by
photointerpretation and has been drawn close to the mar-
gins of outcrop and subcrop. Location of the 40 and 60 m
contours is speculative, guided only by a few bores such as
the Lake Amadeus hole RN 11 755,

On AYERS ROCK, almost no bedrock subcrop can be
photointerpreted, but information on approximately
300 bores is available and is better distributed across the
Sheet area. For this sheet, structure contours on the basal
unconformity were drawn to outline the inferred palaeo-
drainage pattern (Fig. 7), and isopachs were drawn subse-
quently. Bore data in the western Olgas area and on the

Olia Gneiss indicate that the Cainozoic sediments are rela-
tively thin close to bedrock outcrops, so the 20 m contour
has been drawn further from outcrop than on LAKE
AMADEUS.

Palaeochannels

Van de Graaff & others (1977) defined a Tertiary
palaeoriver that flowed southeast across LAKE AMA-
DEUS and AYERS ROCK towards the Lake Eyre basin.
Lake Amadeus and the chain of playas near Curtin Springs
are presumed to mark the course of this palaeoriver, here
termed the ‘Karinga palaeoriver’ because it coincides with
the modern Karinga Creek. Thick Cainozoic deposits in
bores RN 11 755, RN 12 756, RN 90017, and RN 10018,
with elevations at the base falling towards the southeast,
support the notion of a palacochannel, but the actual
course through the Curtin Springs area is unclear. Repeated
uplift in this area may be indicated by the apparent con-
striction of the palaeoriver, by the large extent of shallow
bedrock, and by a levelling survey showing that the surface
of the playa near Pararra Well (15km NW of Curtin
Springs) is 22 m above the southeastern end of Lake Ama-
deus. The widespread occurrence of clay, and the presence
of some lignite, in Cainozoic sediments to the west also
indicate swampy or lacustrine conditions at times, possibly
due to uplift in the Curtin Springs area. Detailed ground-
water investigations at Yulara (Knott, 1981) and Ayers
Rock South (Jolly, 1979) revealed east- and northeast-
flowing channels in the unconformity surface, preferentially
developed on Pinyinna beds bedrock.

Several of the bores drilled by Macqueen (1972) along
Britten Jones Creek show that this area is underlain by
thick, dominantly clayey alluvium, and a north-trending
palaeotributary has been inferred. No bores have been
drilled east or west of Britten Jones Creek, and no infor-
mation is available for most of the bores between Mulga
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Fig. 6. Bores used for construction of the surficial aquifer maps (including information from Jolly, 1979, and Knott, 1981).

Park Station and Mount Conner. The mapped extension of
Inkanunna Creek, and the palaeotributary west of Mount
Conner are based on the assumption that in wetter climates
there must have been some surface drainage north from
the Musgrave Ranges. Continuous subcrop has been pho-

tointerpreted between the strike ridges of Winnall beds at
GT1785 and GT2184, so the isopachs have been drawn to
show the inferred course of the ancestral Kings Creek
around the end of the strike ridge at GT3977.
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Hydrogeological interpretation

An analysis of bore yields in the Cainozoic aquifers is
shown in Table 2. Porous units described on bore logs as
sand, sand and gravel, sandstone, and sandy siltstone have
been grouped on Map 1 and described as ‘low-high yield-
ing’ with the potential for obtaining bore yields greater
than 5 L/s. Calcrete aquifers are described as ‘low-yielding’.
Non-aquifers including thin and low-permeability units are
grouped separately. In general, areas with less than 20 m
of Cainozoic have been mapped as non-aquifers.

BEDROCK AQUIFERS

The bedrock aquifers of the region, contained in Protero-
zoic and Palaeozoic units, are shown on Map 2. The bores
used for construction of the bedrock geological map are
shown in Figure 8.

Geological interpretation

The structural style used in the bedrock geological inter-
pretation follows that shown on the LAKE AMADEUS
and AYERS ROCK 1:250 000 geological sheets and de-
scribed by Wells & others (1970). During the Late Proter-
ozoic Petermann Ranges Orogeny, the Inindia and Winnall
beds were tightly folded above a decollement surface in the
Bitter Springs Formation and its lateral equivalent, the
Pinyinna beds. Generally only gently-plunging synclines
with west and west-northwest trending axes have been
preserved. Few strike faults have been mapped, probably
because of the discontinuous outcrop. The overlying Pa-

TABLE 2. BORE YIELDS IN CAINOZOIC AQUIFERS

lacozoic units were folded into open, regular folds during
the Alice Springs Orogeny. The folds have northwest-trend-
ing axes with plunges in both directions, and some anti-
clinal cores have been intruded by gypsum diapirs of the
Bitter Springs Formation.

On LAKE AMADEUS and northeastern AYERS
ROCK, photointerpretation of bedding traces between
mapped outcrops permits interpretation of the bedrock
geology beneath the Cainozoic cover. Some of the faults
shown are indicated by discontinuities in bedding trends,
but others are inferred to resolve anomalies in the bedrock
interpretation. During the photointerpretation, some strati-
graphic units were found to have considerable variation in
photogeological expression, leading to the speculation that
some units in the areas of discontinuous outcrop may have
been mismapped.

A number of the water investigation drillholes on AY-
ERS ROCK penetrated to bedrock (Fig. 8). In the Ayers
Rock-Olgas area, the results of closely spaced drilling led
Read (1978) to postulate: a low angle, south-dipping thrust,
the Olga Thrust, along the southern margin of the Mount
Currie Conglomerate (Late Proterozoic-Early Cambrian;
Fig. 7); two northeast-trending normal faults, the Dune
Plains Fault and Ayers Rock Fault; and folding about a
northwest-trending synclinal axis in these fault slices. As
noted by Read (1978), the Olga Thrust offsets the Mount
Currig Conglomerate, which extends into the Cambrian,
and so must postdate the Petermann Ranges Orogeny,
which was considered by Wells & others (1970) to be the
last major deformation along the southwestern margin of
the Basin.

Average Maximum

bore yield bore yield

Age Lithology No. of bores (L/s) (L/s)
Quaternary Calcrete 25 1.5 3.0
Quaternary-Tertiary Sand and gravel 52 3.6 25.0
Tertiary Sandstone 42 3.6 23.0
Tertiary Sandy siltstone 11 43 12.6
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others, 1986).

Ordovician-Early Devonian) have been described as ‘high-

Hydrogeological interpretation

Units on Map 2 are coloured by aquifer yield. The
aquifers have been classified by grouping database records
by stratigraphy, and assessing the range of bore yields
reported (Table 3). The Pacoota Sandstone (Late Cam-
brian-Early Ordovician) and Mereenie Sandstone (Late

yielding’, with the potential for bore yields greater than 5
L/s. These formations have both porous and fissured char-
acteristics. Several other sandstone and conglomerate units
with fissured and porous characteristics are described as
‘low yielding’: the Hermannsburg Sandstone (Late Devon-
ian), Carmichael Sandstone (Ordovician), Stairway Sand-



TABLE 3. BORE YIELDS IN BEDROCK AQUIFERS

Average Maximum
No. bore yield bore yield
Age Formation bores (L/s) (L/s)
Devonian Hermannsburg Sandstone 2 2.8 4.0
Devonian Parke Siltstone 0
Late Ordovician—Devonian Mereenie Sandstone 6 6.2 13.0
Ordovician Carmichael Sandstone 6 0.7 1.5
Ordovician Stokes Siltstone 1 1.5 1.5
Ordovician Stairway Sandstone 9 1.2 3.0
Ordovician Horn Valley Siltstone 0
Cambro—Ordovician Pacoota Sandstone 18 144 75.0
Late Prot.-Early Cambrian Goyder Formation 2 271 40.0
Late Prot.-Early Cambrian Petermann Sandstone 0
Late Prot.-Early Cambrian Deception Formation 0
Late Prot.~Early Cambrian Illara Sandstone 0
Late Prot.-Early Cambrian Cleland Sandstone 1 1.9 1.9
Late Prot.—Early Cambrian Tempe Formation 0
Late Prot.—~Early Cambrian Mount Currie Conglomerate 11 2.0 8.0
Late Proterozoic Winnall beds 7 2.6 6.3
Late Proterozoic Areyonga Formation 0
Late Proterozoic Inindia beds 15 1.9 5.0
Late Proterozoic Bitter Springs Formation 1 0.4 0.4
Late Proterozoic Pinyinna beds 12 2.5 6.3
Late Proterozoic Dean Quartzite 1 3.0 3.0
Late Proterozoic Olia Gneiss 10 1.0 2.5

stone (Ordovician), Mount Currie Conglomerate, Winnall
beds, and Inindia beds. These units typically have bore
yields in the range 1-3 L/s. Several units with fissured
aquifer characteristics have been grouped as ‘low-yielding™
the Late Proterozoic Bitter Springs Formation, Pinyinna
beds, and Dean Quartzite, and the Early Proterozoic Olia
Gneiss.

The subsurface geological interpretation in areas of scat-
tered outcrop or non-outcrop was to ‘group’ level: the
Winnall and Inindia beds were taken together, and the
Mereenie Sandstone was grouped with the Pertnjara Group.
The subsequent decision to colour the map in terms of
possible bore yield has made this interpretation inadequate,
as each ‘group’ is a composite of units with different aquifer
characteristics. On Map 2, only areas of outcrop and areas
in which the subsurface interpretation is considered reliable
are coloured by yield. Other areas are coloured as ‘yield
untested’.

HYDROCHEMISTRY AND HYDRODYNAMICS

The hydrochemistry and hydrodynamics of the region are
shown on Map 3.

Information for both surficial and bedrock aquifers has
been included on this map because data are inadequate to
consider these aquifer types separately. In general, the
information shown in the central part of the map relates
to surficial aquifers, while information at the northern and
southern ends relates to bedrock aquifers.

The hydrochemistry of the region is shown in terms of
salinity expressed as total dissolved solids and major anionic
components. The freshest groundwater sampled in this re-
gion contains about 400 mg/L total dissolved solids. The
salinity categories of 1500, 3000, 14 000, and 100 000 mg/
L relate to possible uses of the water. Thus, 1500 mg/L is
the maximum desirable limit for drinking water; water of
1500-3000 mg/L may be used for irrigation of certain crops,
and is suitable for livestock; 14 000 mg/L is the limit for
livestock; and 100 000 mg/L is a general limit for industrial
use. More saline water may be used for ore processing or
for brine production. The major anionic component was
. determined from the hydrochemistry database (Appendix
5). Analysis of the database indicated that nearly all

groundwaters of less than 1500 mg/L are bicarbonate—chlo-
ride waters; groundwaters between 1500 and 14 000 mg/L
are chloride-sulphate waters; and more saline groundwaters
are invariably chloride waters.

The hydrodynamics is shown with violet symbols on the
map. Potentiometric contours are based on available water-
level and topographic survey information. In general,
groundwater flows towards the central chain of playas,
which is part of the central Australian groundwater dis-
charge zone.

The radiometric ages of groundwater in certain bores are
also shown with a violet symbol. Groundwater ages are
based on carbon-14 dating.

Groundwater temperatures are shown in black. The tem-
perature at the water-table in sand and calcrete aquifers is
a constant 26°C. Temperatures of up to 31°C have been
recorded for aquifers at Kings Canyon at depths of 200-
300 m. Temperatures in Mereenie oil-field waters are about
60°C at 1200 m depth.

Groundwater discharge and recharge

The largest playa in the discharge zone, Lake Amadeus,
has been investigated by BMR and the Australian National
University (Jacobson, 1988; Chen & Bowler, 1986).
Groundwater flow to Lake Amadeus has been modelled as
occurring in a two-layer aquifer system (Fig. 9) with re-
charge on the flanks of the valley and discharge in the
playa. Sediments beneath the lake bed are saturated with
brine that contains about 250 000 mg/L total dissolved
solids, and is sodium-magnesium chloride rich. Figure 10 is
a cross-section of the brine pool: ‘fresher’ groundwater
overlies highly saline brine at the playa margins.

The playa bed is generally dry and contains areas of
heaved gypsum ground with flatter halite-encrusted zones
that are occasionally flooded. Gypsum is actively precipi-
tating in the capillary zone above the water-table, which is
generally at a depth of 0.30-0.50 m. In Lake Amadeus and
other playas in the central Australian groundwater dis-
charge zone, the total mass of salt stored is estimated as
about 6000 million tonnes; this amount has apparently ac-
cumulated in about 12 000 years.

Preliminary water-balance calculations for a small playa,
Spring Lake, near Curtin Springs, indicate that the evapo-
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rative discharge is about 275 mm/year. Of this, 225 mm
can be accounted for by the direct infiltration of rainfall
on the playa bed and 50 mm is derived from groundwater
inflow (Jacobson & Jankowski, 1989).

Over the whole playa chain, the groundwater component
of evaporative discharge can be balanced against ground-
water recharge, assuming steady-state conditions. Thus,
water budget calculations show that groundwater recharge
in the catchment of 90 000 km? is approximately 1 mm/
year, which is only 0.4 percent of the incident rainfall.

Evidence for modern groundwater recharge is afforded
by the occurrence of relatively fresh groundwaters (1000 to
1500 mg/L) close to rock outcrops and in calcrete aquifers.
These groundwaters typically have low but positive tritium
contents. The mechanisms for recharge are complex and
include: infiltration through rock fractures in hills flanking
the basin; occasional river flooding with infiltration through
sandy river beds; and direct infiltration in areas of thin
sand dune cover, and, more importantly, in areas of cal-
crete outcrop. The latter mechanism is probably the most
significant in modern times (Jacobson & others, in press).

The low proportion of recharge to incident rainfall is
probably due to the extreme efficiency of the Australian
arid zone flora in capturing nearly all the incident rainfall
for transpiration (Plate 4).
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Hydrochemical evolution

The hydrochemical evolution of regional groundwaters
and playa brines is illustrated in Figure 11, which shows
the major ion content for a wide range of salinities. Salinity
increases gradually along groundwater flow paths and then
markedly with evaporative concentration in the playas of
the discharge zone. Concentrations of individual ions are
affected by complex processes of dissolution and precipita-
tion of minerals (Jankowski & Jacobson, in press).

The recharge waters, with up to 1500 mg/L total dis-
solved solids, are typically bicarbonate-chloride waters, with
sodium and calcium the dominant cations. This is illus-
trated on the trilinear plot showing major ion compositions
(Fig. 12). Bicarbonate is removed from solution at rela-
tively low concentrations in the groundwater system, owing
to the precipitation of calcite to form calcrete deposits. In
the concentration range 1500-15 000 mg/L total dissolved
solids, the groundwaters are typically chloride-sulphate
waters, with sodium the dominant cation. At concentrations
greater than 100000 mg/L total dissolved solids, gypsum
precipitates out from playa brines. This results in a loss of
calcium from solution, and some loss of sulphate; sodium,
potassium, and magnesium become concentrated in the
residual chloride brine. In some playas, glauberite (sodium-
calcium sulphate) is precipitating and halite occurs as crusts
up to several centimetres thick.
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Fig. 13. Ionic concentrations of calcium, bicarbonate, and sulphate, and the calcium/sulphate molar ratio, as a function of salinity.

The effects of the precipitation of calcite and gypsum on
ionic concentrations is marked (Fig. 13). In the recharge
waters, the molar concentration of bicarbonate is initially
higher than that of calcium. With increased evaporative
concentration and the precipitation of calcite, the molar
concentration of calcium increases relative to that of bicar-
bonate. It then decreases in the playa brines following the
precipitation of gypsum. The greatest molar concentration
of calcium is attained at about 90 000 mg/L total dissolved
solids. The molar concentration of bicarbonate decreases to
very low levels in the playa brines. When calcite has
precipitated, the molar concentration of sulphate increases
rapidly relative to that of calcium. The Ca/SO, ratio
decreases with increased salinity, to a very low value fol-
lowing the precipitation of gypsum. During the precipita-
tion of gypsum, the molar concentration of sulphate
increases as the brine becomes more saline.

The average chemical composition of groups of ground-
waters from the region is given in Table 4; locations are
shown in Figure 14. The hydrochemical type of water is
described according to the Szczukariew—Priklonski classifi-
cation (Alekin, 1970). This classification describes anions
in order of dominance, then cations, including only those
which comprise more than 20% of total anions and cations
respectively. Most groundwaters in the Kings Canyon and
Ayers Rock areas are classified as Cl-SO,~Na-Ca(-Mg)
waters. The Lake Amadeus playa brines are classified as
Cl-Na waters. Some distinctive SOy-rich groundwaters oc-
cur locally, due to the dissolution of gypsum, as in the
gypsum karst area in Bitter Springs Formation north of
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Curtin Springs (Wells & Kennewell, 1972); and in the
Pinyinna beds at Ayers Rock (Read, 1978).

Table 5 shows ionic ratios for a range of recharge and
transitional groundwaters and playa brines. The Mg/Ca
ratio increases with the evolution to brine (Fig. 15), as
does the SO,/HCO; ratio; this is the result of the precipi-
tation of minerals, calcite first, then gypsum. The Na/Cl
ratio is close to unity for a wide range of salinities. The
Na/K ratio is in the range 8-15 for recharge waters but
increases in the playa brines. The HCO;/Cl ratio decreases
markedly in the playa brines while the SO,/HCO; ratio
increases; this again reflects the importance of mineral
precipitation in the evolution to brine.

Figure 16 shows hydrochemical processes in the regional
flow system. Solution is the dominant process in recharge
zones, ion exchange occurs in the mixing zones at playa
margins, and evaporative concentration and crystallisation
are the dominant processes in the playas.

Figure 17 summarises the change in chemical parameters
with evolution of the regional groundwaters to brines. The
concentration of dissolved solids increases by a factor of
more than 100, and concentrations of sodium, potassium,
magnesium, sulphate, and chloride increase markedly.
However, bicarbonate and silica are entirely depleted in
the brine, and calcium is depleted relative to other cations,
as a result of precipitation.

Stages in the evolution of the regional groundwaters are
shown in Figure 18. The final brines are of the Cl-Na type
and also contain appreciable amounts of sulphate and
magnesium. In this respect they are similar to those of
many other Australian playas.
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TABLE 4. AVERAGE CHEMICAL COMPOSITION AND TYPES OF GROUNDWATERS FROM THE LAKE AMADEUS-AYERS ROCK
REGION (a)

No. of TDS Na K Ca Mg HCO, SO, Cl Sio, Hydrochemical

Location analyses mg/L mg/L meq/L mg/L meq/L mg/L meq/L mg/L meq/L mg/L meq/L mg/L meq/L mg/L meq/L mg/L type(b)

1. Morris Pass 8 979 184 8.00 28 072 69 344 41 337 106 1.74 275 572 375 776 11  Cl-SO,-Na-Ca-Mg

2. Morris Pass 10 1741 224 9.74 32 082 151 7.53 120 9.88 288 472 621 1292 387 1091 13 SO,-Cl-Na-Mg-Ca

3. Kings Canyon 16 1252 197 8.57 34 087 9 479 65 535 219 359 285 593 377 10.63 24 CI-SO,-Na-Mg-Ca

4. Parana Hill 6 1466 285 12.40 47 1.20 123 6.14 78 642 205 336 440 9.15 351 990 —  ClI-SO,Na-Mg-Ca

5. Kings Canyon 5 964 148 6.44 30 0.77 81 4.04 53 436 280 4.59 191 397 246 6.94 19 Cl-HCO;-SO,-Na-Ca-Mg
6. Kings Canyon 2 915 160 6.96 29 074 76 3.79 52 428 189 3.10 198 412 385 10.86 15 Cl-SO,-Na-Mg-Ca

7. Kings Canyon 4 1835 307 1335 52 133 107 534 111 9.14 249 408 435 9.05 601 1695 30 CI-SO,-Na-Mg

8. Hope Valley 6 827 114 4.96 21 0.54 73 3.64 43 354 169 2.77 172 358 226 6.37 22  Cl-SO,-HCO;-Na-Ca-Mg
9. Kings Canyon 6 785 135 5.87 35 090 44 220 43 354 238 3.90 160 333 203 572 40 CI-HCO;-SO,-Na-Mg
10. Mount Olga 7 864 151 6.57 15 038 52 259 53 436 319 523 94 1.96 164 462 53 HCO;-Cl-Na-Mg

11. Ayers Rock 18 1160 204 8.87 28 0.72 91 454 47 387 204 335 253 526 298 840 15 CI-SO,-HCO;-Na-Ca-Mg
12. NE Ayers Rock 7 1393 248 10.79 38 097 111 554 47 387 215 353 319 664 360 10.15 76 Cl-SO,-Na-Ca

13. E Ayers Rock 122527 499 21.71 56 143 195 9.73 78 642 214 351 676 14.06 754 2126 63 Cl-SO,-Na-Ca

14. Mount Olga-Ayers 5 3344 628 2732 63 1.6l 263 13.12 111 914 242 397 1023 2128 861 2428 54 ClI-SO,-Na-Ca

Rock

15. Yulara 94 1966 379 16.49 51 130 137 6.84 74 609 239 392 499 1038 555 15.65 49  ClI-SO,-Na-Ca-Mg

Lake Amadeus )

16. spring 5 90900 313501 363.7 695 17.8 420 709 772 635 119 195 6730 1400 47900 1350.8 14 Cl-Na

17. playa/dune transition 11 128450 402351750.2 1385 354 867 433 3972 3269 58 0.95 17352 360.9 62650 1766.7 22.5 Cl-Na

18. spring 4 140750 4825020989 1145 293 1255 62.6 1625 133.7 129 212 9550 198.6 75250 2122.1 7 Cl-Na

19. gypsum field 9 172367 5717024869 2287 585 691 345 3683 303.1 19  0.31 18520 3852 87767 2475.0 8.7 Cl-Na
20. gypsum field—margin 6 196 200 67 3602930.2 2585 66.1 648 323 3045 250.6 10 0.16 15605 324.6 104 100 2935.6 4.5 Cl-Na
21. playa 26 228 254 7731833633 2593 66.3 479 239 4510 371.2 16 0.26 19832 412.5 119800 3378.4 3.7 Cl-Na
22. terrace 6 287250 89 6503899.8 3035 77.6 360 18.0 7345 604.5 40 0.66 26850 558.5 153500 4328.7 6 Cl-Na

(a) For locations see Figure 14.
(b) Alekin, 1970.
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TABLE 5. IONIC RATIOS FOR REGIONAL GROUNDWATERS, LAKE AMADEUS-AYERS ROCK REGION(a)

Mg Na Na Cat+Mg HCO, .100 SO, SO, Ca Na+K HCO,+S0,
Location Ca Cl K Na+K Cl Cl HCO, SO,+HCO, Cl Ca+ Mg
1. Morris Pass 0.98 1.03 11.11 0.78 22.42 73.71 3.29 0.46 1.12 1.10
2. Morris Pass 1.31 0.89 11.88 1.65 43.26 118.42 2.74 0.43 0.97 1.01
3. Kings Canyon 1.12 0.81 9.85 1.07 33.80 55.79 1.65 0.50 0.89 0.94
4. Parana Hill 1.05 1.25 10.33 0.92 33.94 92.42 2.72 0.49 1.37 1.00
5. Kings Canyon 1.08 0.93 8.36 1.17 66.14 57.20 0.86 0.47 1.04 1.02
6. Kings Canyon 1.13 0.64 9.41 1.05 28.54 37.94 1.33 0.52 0.71 0.89
7. Kings Canyon 1.71 0.79 10.04 0.99 24.07 53.39 2.22 0.41 0.87 0.91
8. Hope Valley 0.97 0.78 9.19 1.31 43.49 56.20 1.29 0.57 0.86 0.88
9. Kings Canyon 1.61 1.03 6.52 0.85 68.18 58.22 0.85 0.30 1.18 1.26
10. Mount Olga 1.68 1.42 17.29 1.00 113.20 42.42 0.37 0.36 1.50 1.03
11. Ayers Rock 0.85 1.06 12.32 0.88 39.88 62.62 1.57 0.53 1.14 1.02
12. NE Ayers Rock 0.70 1.06 11.12 0.44 34.78 65.42 1.88 0.54 2.10 1.08
13. E Ayers Rock 0.66 1.02 15.18 0.70 16.51 66.13 4.01 0.55 1.09 1.09
14. Mount Olga-Ayers Rock 0.70 1.13 16.97 0.77 16.35 87.64 5.36 0.52 1.19 1.13
15. Yulara 0.89 1.05 12.68 0.73 25.05 66.33 2.65 0.48 1.14 1.11
Lake Amadeus
16. spring 0.89 1.01 76.61 0.097 0.144 10.36 71.79 0.50 1.02 1.06
17. playa/dune transition 1.55 0.99 49.44 0.21 0.054 20.43 379.89 0.12 1.01 0.98
18. spring 2.14 0.99 71.63 0.092 0.100 9.36 93.68 0.31 1.00 1.02
19. gypsum field 8.78 1.00 42.51 0.13 0.013 15.56 1242.58 0.09 1.03 1.14
20. gypsum field-margin 7.76 1.00 44.33 0.094 0.005 11.06 2028.75 0.10 1.02 1.15
21. playa 15.53 1.00 50.75 0.12 0.008 12.21 1 586.54 0.06 1.02 1.04
22. terrace 33.58 0.90 50.26 0.16 0.015 12.90 846.21 0.03 0.92 0.90

(a) For locations see Figure 14. Ionic ratios represent the average for groups of waters from these locations.
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Modelling of the physical chemistry of the groundwaters
(Jankowski & Jacobson, in press) shows that the playa
brines are saturated with respect to calcite, dolomite, and
gypsum, and are almost saturated with respect to halite
(Fig. 19).

Figure 20 shows the theoretical salt composition of the
regional groundwaters. The final playa brines consist mainly
of NaCl and MgSO,.

Deep formation waters in the Mereenie oil field contain
from 60 000 to 240 000 mg/L total dissolved solids, and are

b5
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sodium—calcium chloride brines (Fig. 21). Groundwater in
the Pacoota Formation, the producing zone of the oil field,
is overpressured, and this may be a relict feature due to
entrapment and fault sealing during the Devonian-Carbon-
iferous Alice Springs Orogeny (Lloyd & Jacobson, 1987).

Special features of the hydrochemistry

Special features of the hydrochemistry of this region
include the high silica and nitrate contents of many of the
groundwaters, and appreciable fluoride or iron content in
same groundwaters. Silica in concentrations of 10-75 mg/
L forms an appreciable proportion of total dissolved solids
in recharge waters (Fig.22). The high silica content may
be due to mobilisation of silica during the long period of
Tertiary weathering. Silica precipitates out in sediments at
concentrations of about 115mg/L, and consequently cal-
cretes in this region are siliceous (Arakel & others, 1989).

Nitrate contents of regional groundwaters range up to
300 mg/L and approximately 45% of bores have nitrate

contents beyond the World Health Organisation limit of
45 mg/L. About one-third of these bores contain ground-
water that is otherwise of potable quality. Shallower aqui-
fers tend to have a higher nitrate content (Plate 7). The
nitrate is of biogenic origin. Nitrogen is fixed in the soil by
cyanobacteria and by bacteria in root nodules of Acacia
(Plate 5) and Casuarina (Plate 6) and other arid-zone
vegetation. Termites may also contribute nitrogen to the
soil. Denitrifying bacteria appear to be absent in these arid-
zone soils and, in their absence, nitrate is leached through
to the water-table by episodic recharge events.

About 40% of bores in this region have fluoride contents
above 1.5mg/L, the desirable limit for drinking water.
High fluoride is generally associated with the more saline
waters; however, about 30% of the bores with fluoride-rich
water are otherwise potable.

An appreciable portion of regional groundwaters, 70% of
bores, have iron contents above 0.3 mg/L, the desirable
limit for domestic and industrial supplies. The unusually
high iron content of some of these groundwaters may be
due to mobilisation of iron during Tertiary weathering.

Isotope chemistry

Isotope data for groundwaters in the Lake Amadeus-
Ayers Rock region are shown in Table 6 and representative
radiometric ages of groundwaters are shown on Map 3. In
the Cainozoic aquifers at Ayers Rock and Curtin Springs,
the modern carbon-14 content is appreciable, and corre-
sponding groundwater ages range from 0-1300 years B.P.
Groundwater ages from three deeper bores range from
4400-8700 years B.P. In the bedrock aquifers at Kings
Canyon the modern carbon-14 content is variable and
groundwater ages of up to 32500 years B.P. have been
obtained.

Of the stable isotopes of water, delta values for deuter-
ium are in the range —44 to —55°/4 and delta values for
oxygen-18 are in the range —5.50 to —8.50°/4. A plot of
deuterium versus oxygen-18 for regional groundwaters and
Lake Amadeus brines is shown in Figure 23. On this
diagram the values plot below the meteoric water line, as
a result of evaporation during the recharge process and
enrichment in heavy isotopes. The groundwaters evidently
originate in heavy rainfall events which provide recharge.
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Fig. 16. Schematic cross-section showing hydrochemical processes in the regional groundwater flow system.
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Fig. 18. Evolution of regional groundwaters and genesis of brine, Lake Amadeus.
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TABLE 6. ISOTOPE DATA FOR GROUNDWATERS, LAKE AMADEUS-AYERS ROCK REGION

Depth

below Total

water dissolved
Bore table carbonate 'C C content YCage? D 2o SH
no.  Location (m) Aquifer (mmol/L) (%o PDB') (% modern) (vears B.P.) (%o SMOW?) (%o SMOW?) (T.UY
12058 Ayers Rock 32 Sand 7.32 —821 2833 + 033 5 000 —45.0 —5.57 2.5
13363 Yulara 23 ? 17.26 —847 1748 + 0.50 8720 —46.9 —5.73 2.0
6319 Ayers Rock 33 ” 4.95 —8.60  53.88 830 29
10689 Ayers Rock 34 ” 5.23 —8.10 5334 770 1.1
10692 Ayers Rock 26 ” 5.46 —10.10 104.60 Modern
2271 Ayers Rock 8 ” 591 —8.80 62.32 Modern
10383 Ayers Rock 24 ” 4.26 —7.80 4841 770
10386 Ayers Rock 19 ” 6.48 —890  76.33 Modern
10491 Ayers Rock 29 ” 4.08 —820 4745 1 300
10667 Ayers Rock 31 ” 4.80 —8.60  53.54 1250
10808 Curtin Springs 50 Calcrete 2.00 —7.20 3091 = 0.84 4 400 —45.0 —6.20 1.4
13627 Curtin Springs 7 ” 4.67 —8.60  55.09 = 0.87 840 —44.9 —6.03 22
1815 Curtin Springs 17 ” 4.89 —7.70 4832 + 0.64 660 —45.0 —6.08 23
11790 Curtin Springs 5 ” 4.86 —8.60 48.67 = 0.71 580 —46.4 —6.42 22
5654 Curtin Springs 4 ” 4.53 —850 5222 + 0.75 300 —45.9 —6.24 1.3
14369 Kings Canyon 168 Pacoota 4.49 —9.54 1.98 + 0.39 32 500 —529 —17.34
13980 Kings Canyon 16 Carmichael 2.29 —14.55 28.61 + 0.88 12 000 —43.2 —6.67 0.8
13983 Ochre Hills 7 Stairway 8.65 —8.11 3.08 = 0.35 32 200 —50.1 —6.98
14152 Kings Canyon 47 Pacoota 5.99 —9.78 6424 + 0.65 5 700 —56.4 —8.48
14154 Kings Creek 10 Goyder 10.13 —11.04 1511 + 0.23 17 900 —49.0 —17.20
14824 Kings Canyon 29 Pacoota 2.40 — 9.89 29.00 + 0.54 10 300 —53.6 —17.35
14256 Kings Creek 16 Pacoota 13.76 —14.24  83.66 = 0.55 2 100 —54.7 —8.04 1.5
13299 Kings Creek 24 Pacoota 4.29 —10.53 8.18 + 0.56 22 700 —49.8 —-17.12

! Delta values for *C referred to Peedee Belemnite standard.
2 1%C determinations by G.E. Calf, Australian Nuclear Science & Technology Organisation.
3 Delta values for deuterium and 'O referred to Standard Mean Ocean Water.

4 Tritium units.
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GROUNDWATER RESOURCES ASSESSMENT OF CONCEPTUALLY KNOWN
AREAS

Inset maps at 1:100 000 scale are presented to illustrate the
hydrogeology of three areas where groundwater investiga-
tions have been undertaken: Curtin Springs (Inset la),
Kings Canyon (Inset 2a), and Ayers Rock (Inset 3a).
Freshwater resources have been established in these areas,
but at a high cost in drilling.

SPRING
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TRANSITION
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PLAYA BED
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Fig. 20. Changes in salt composition of brines with increasing
density.

Recharge waters in
Mereenie Sandstone

CURTIN SPRINGS

The surficial aquifers of the Curtin Springs area are shown
on Inset la, at 1:100 000 scale. This area represents a
segment of the central Australian groundwater discharge
zone.

The Curtin Springs area has been investigated by BMR
in the Amadeus Basin hydrogeological research program.
In November 1984, twelve piezometers were installed at a
groundwater-discharge playa, Spring Lake, in order to mon-
itor groundwater discharge and recharge. These piezome-
ters were subsequently instrumented with an electronic
monitoring system (Plate 6), transmitting data via satellite
(Johns & Jacobson, 1988). The information is being used
to develop a water balance for this playa (Jacobson &
Jankowski, 1989).

In May 1985, seven holes were drilled in calcrete aquifers
at Curtin Springs in order to provide drillcore for petrol-
ogical study and dating; some of these drillholes were
completed as piezometers (Jacobson & Warne, 1986). The
Curtin Springs area was geologically mapped at that time
by K.R. Warne at a scale of 1:25000, and this mapping
forms the geological basis of Inset 1a. The hydrogeological
map is based on information from the BMR drillholes, and
water bores put down by Curtin Springs Station and by
road construction contractors.

Geology

A typical association of playa deposits at Curtin Springs
is shown in Figure 24. Gypsum and other minerals are
precipitating in the playas at the present day, and the playa
surfaces are typically brown ‘gypsum fields’ (Plate 5) with
whiter surfaces of halite encrustation (Plate 8), generally
the result of seasonal inundation. A narrow terrace of
gypsum sand surrounds most of the playas (Plate 5), and

®  Recharge groundwater

o Oilfield brine

Oilfield brines in
Pacoota Sandstone

-—=Ca

Cl—

19/G52/19

Fig. 21. Tonic composition of groundwaters, Mereenie oilfield (trilinear plot in percent milliequivalents).
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Fig. 22. Relationship of silica to total-dissolved-solids concen-
trations in regional groundwaters and Lake Amadeus brines.

in places gypsum sand has blown onto the surrounding
quartz sand dunes, and has become indurated as thin gyp-
crete crusts.

Groundwater calcrete deposits are extensively developed
in this area, and form a carapace between the sand dunes;
the calcrete is up to 12 m thick (Fig.25). The calcrete
surface is mounded on a scale of tens of metres owing to
continual crystallisation at the base, and incipient karstifi-
cation is apparent in some outcrops.

Dating of some playa deposits and calcrete by the elec-
tron spin resonance and carbon-14 techniques (Chen &
others, in press) has led to the tentative chronology shown
in Figure 26. Despite some doubts about the dating tech-
niques, the gypsite and gypcrete playa deposits are believed
to be mainly Holocene (8000-16 000 years) and the cal-
crete late Pleistocene (22 000-75 000 years) (Jacobson &
others, 1988). Drilling at Spring Lake intersected a dolo-
mite layer containing zeolites at a depth of 9 m, and this
may indicate an earlier lacustrine phase, and be of eco-
nomic significance (Arakel, 1987).

There are small scattered outcrops of Tertiary silcrete
and ferricrete in the area. Shallow bedrock underlies much
of the playa chain—generally the Late Proterozoic Inindia
beds and Ordovician Stairway Sandstone.

Hydrogeology

In a broad sense, groundwater flows from the flanks of
the valley towards the playa chain. Playa bed levels decline
eastwards and there is a component of groundwater flow
in that direction. Within the playa chain there is a more
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complex flow pattern between the playas (Fig. 27), which
themselves represent groundwater ‘outcrops’.

The calcrete aquifers contain fresh water, and evidence
of ‘modern’ recharge is afforded by low but measurable
tritium. The water table is generally at a depth of 4-6 m,
and there is evidence of chemical zoning, with fresher water
on top. Figure 25 shows a modelled flow system in calcrete
at Curtin Springs. Radiometric dating of these waters shows
an appreciable amount of modern carbon and ages of
several hundred years (Table 6).

Brackish transitional waters underlie sand dunes and
form lenses overlying highly saline playa brines. Figure 28
consists of sections showing the stratigraphy, modelled po-
tentiometry, and brine density at Spring Lake. The model
indicates some recharge through calcrete and sand dunes,
and discharge mainly to the surface of Spring Lake. Details
of the potentiometry and brine density of the playa-mar-
ginal transition zone are shown in Figure 29. Upward
movement of the groundwater is evident, although salts
may be diffusing downwards and refluxing beneath the
regional groundwater system (Fig. 30).

Slightly different evolutionary pathways are evident for
brines in different playas in this region. Thus, recharge
waters in which Cl > SO, > HCO; and Na > Mg >
Ca evolve to predominantly Cl and Na brines in Spring
Lake; to Cl and Na > Mg brines in Glauberite Lake and
Halite Lake (Fig. 27); and to Cl > SO, and Na > Mg
brines in the ‘abandoned’ Samphire Lake. This is due to
the precipitation of different salts affecting brine chemistry
(Fig. 31). The brines in some playas contain economically
significant amounts of K and Mg (Table 4; Appendix 5).

The water level fluctuates daily in the playas, owing to
barometric and temperature changes. Increased water level
arising from rain typically dissipates over a period of sev-
eral days (Fig. 32). Evaporative discharge at Spring Lake
is estimated as about 275 mm/year, of which 50 mm is
probably derived from inflowing groundwater. Recharge
after major rainfall events is evident as rises in water level
in observation bores in playa-marginal areas of thin sand
dune cover (Fig. 29b).

Geomorphological evolution of the playas appears to be
by a process of groundwater head decay (Fig. 33), leading
to ‘abandonment’ of the playa, followed by vegetation and
alluviation or aeolian sand drift. In this example, Glauber-
ite Lake (Plate 8) will eventually ‘capture’ the groundwater
flow system if the head continues to decay.

Groundwater resources

Appreciable fresh-water resources are held in the cal-
crete, although nitrate levels are high for domestic use.
Bores developed to date have been low-yielding and this is
appropriate in view of the likelihood of saline water occur-
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ring at depth beneath the fresh water. Larger-scale devel-
opment would require a widespread wellfield. Brackish and
saline groundwaters are available for various purposes, in-
cluding the proposed use of solar ponds for power genera-
tion. Playa brines could potentially be farmed for K and
Mg minerals. In the north of Curtin Springs Station, recent
investigations by the Water Resources Group have proved
fresh water in outcropping Mereenie Sandstone and Car-
michael Sandstone.

KINGS CANYON

The bedrock aquifers of the Kings Canyon area are shown
on Inset 2a, at 1:100 000 scale.
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Geology

Outcrop in the proposed Kings Canyon National Park
has been geologically mapped at 1:25000scale by Leon
Bagas of the Northern Territory Geological Survey (Bagas,
1988). Inset 2a is a sub-area selected to show the fissured
intake beds of the Mereenie Sandstone and the areas of
Pacoota Sandstone drilled for water supply investigations
by the Water Resources Division. It is based on Bagas’s
mapping, with some additional photointerpretation in the
northeastern and southwestern corners.

To conform with the aquifer yield colouring scheme of
Map 2, subsurface boundaries have been interpreted from
the structural patterns shown by the outcrop mapping,
guided by available bore data (Bagas, 1986). Photointerpre-
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tation of the Pertaoorta Group near Kings Creek showed
an anticline not mapped on LAKE AMADEUS.

Hydrogeology

The hydrogeology of the Kings Canyon area has recently
been investigated by the Northern Territory Water Re-
sources Group (McDonald & others, 1986). In this inves-
tigation, 12 bores were drilled to depths ranging from 203
to 318 m in order to prove up groundwater supplies for
tourist resort development. Information is also available
from a number of stock and domestic water supply bores.

Figure 34 illustrates aspects of the hydrogeology of the
Kings Canyon area. Long tabular aquifers are developed
along strike in the weathered zone of the Carmichael
Sandstone, Stairway Sandstone, Pacoota Sandstone, and
Goyder Sandstone. The sequence contains several siltstone
aquicludes. The Cleland Sandstone, which occurs to the
south, is also a potential aquifer. The Mereenie Sandstone,
which elsewhere in the Amadeus Basin is a highly produc-
tive aquifer, at Kings Canyon forms the elevated plateau
of the George Gill Range and is inaccessible.

Open joints in the Mereenie Sandstone are visibly the
source of recharge, and overflow of these recharge waters
is manifest in springs at the foot of the George Gill Range,
such as Kathleen Springs, and in a line of vegetation at the
Mereenie Sandstone-Carmichael Sandstone contact.

The Pacoota Sandstone is the most productive aquifer in
the Kings Canyon area. Airlifted yields of up to 40 L/s
were obtained during the investigation, with low-salinity
waters (500-1000 mg/L total dissolved solids) occurring in
the outcrop areas. The transmissivity of the Pacoota Sand-
stone is estimated as approximately 2000 m?/day over a
formation thickness of 280 m (transmissivity (mz/day) is
the capacity of an aquifer to transmit water throughout its
entire thickness, and is equal to the hydraulic conductivity
(m/day) multiplied by the aquifer thickness (m)). The
Goyder Formation is also transmissive and high-yielding,
and appears to be hydraulically continuous with the Pa-
coota Sandstone.

Hydrochemical zonation is apparent in many bores, with
salinity increasing down dip in particular formations. Figure
35 shows a hydrochemical cross-section at Kings Canyon
with salinity increasing down-dip in the Pacoota Sandstone
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over 300m. Fresh water in the Pacoota Sandstone
(RN 14 369) is apparently adjacent to brackish water in
the Goyder Formation (RN 14 370) which is less permea-
ble and therefore less amenable to recharge. In this section,
a sample from a depth of 250-300 m in bore RN 14 369
yielded 2% of modern carbon-14, indicating a groundwater
age of about 32 000 years.

Reversed salinity gradients are also common in bores in
this region. Figure 36 shows a salinity profile down a bore
(RN 14 415) which intersects Stairway Sandstone, Horn
Valley Siltstone, and Pacoota Sandstone. Salinity is highest
in the Stairway Sandstone near the water table, probably
reflecting evaporative concentration in near-surface condi-
tions and poor recharge characteristics in that unit. The
underlying Pacoota Sandstone contains fresh water. Trends
in ionic composition of groundwaters in bores that have
salinity gradients are illustrated in Figure 37.

The potentiometric surface on the Pacoota-Goyder aqui-
fers is remarkably flat. Measured potentiometric levels along
a strike length of 25 km average 533.4 m AHD (Australian
Height Datum) and vary by no more than 0.4 m, which is
within the range of measurement accuracy and diurnal
fluctuation. There is no apparent hydraulic gradient.

A stepped series of potentiometric levels is apparent in
the stratigraphically overlying aquifers. In the Stairway
Sandstone, the potentiometric level is approximately 592
m, and in the Carmichael Sandstone approximately 618 m.

On a basin-wide scale the groundwater flow in the folded
Amadeus Basin sedimentary rocks is northwest to southeast
along synclinal axes. The absence of a flow gradient over a
large area at Kings Canyon implies fossil head decay and
the virtual absence of modern recharge in an area of high
permeability. The presence of better-quality water close to
rock outcrops suggests that recharge water is rapidly dissi-
pated owing to the high permeability. To the southwest it
is likely that the Goyder Formation is in hydraulic conti-
nuity with the underlying Cleland Sandstone and potentio-
metric levels decline generally southwards towards the
discharge zone at Lake Amadeus.

Groundwater resources

The most important water-bearing unit in the Kings
Canyon area is the Pacoota Sandstone, which forms a strip
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aquifer extending for at least 20 km. Continuity of poten-
tiometric surface elevation suggests that the aquifer extends
to the underlying Goyder Formation.

Minor supplies of groundwater may be obtained from
aquifers in other formations. Useful bores have been drilled
in the Carmichael Sandstone, and smaller but still usable
supplies have been struck in the Stairway Sandstone. The
Cleland Sandstone is a potential aquifer, as yet untested.

The Pacoota Sandstone aquifer contains an appreciable
volume of stored water of quality meeting current Depart-
ment of Health guidelines for drinking water. At least
100 million m? is estimated to be held in storage (Mc-
Donald & others, 1986). Water requirements for the pro-
posed resort at Kings Canyon will be met from this source.

The groundwater resources at Kings Canyon must be
considered non-renewable until sufficient monitoring data
are available to quantify aquifer recharge and throughflow.
However, this is not an obstacle to managed development
given the available stored volume. A preliminary estimate
of the extractable volume of water having quality less than
1000 mg/L TDS is 50 million m*® per 10 km strip of aqui-

fer. Thus, for an annual extraction of one million m?,
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reserves are adequate for 50 years. Production bores capa-
ble of being pumped at greater than 20 L/s could be
constructed in the Pacoota Sandstone aquifer.

The total-dissolved-solids content of the Pacoota Sand-
stone aquifer increases with depth, and down dip. Effective
use of the resource will involve managed extraction to
avoid inflow of poorer-quality water to production zones,
although changes in water quality will be progressive. Pre-
diction of water-quality change and depletion of resources
is dependent on acquisition of data from further drilling,
and on long-term monitoring once the aquifer is stressed

by pumping.
AYERS ROCK (ULURU)

The hydrodynamics and hydrochemistry of the Ayers Rock
area are shown on Inset 3a, at 1:100 000 scale. This area
has been investigated by the Northern Territory Water
Resources Division, in order to establish a town water
supply for Yulara (Knott, 1981; Jolly, 1979; Read, 1978).

Geology

Inset 3a shows the sparse outcrop in the area: the Late
Proterozoic to Early Cambrian Mount Currie Conglomer-
ate at Ayers Rock and The Olgas, and the Late Proterozoic
Winnall and Inindia beds at The Sedimentaries (Fig. 38).
The oldest rocks in the area are the Early Proterozoic Olia
Gneiss and the Late Proterozoic Dean Quartzite and Bitter
Springs Formation.

Map 2 shows the inferred regional geology, based on
interpretative work by Knott (1981) and Read (1978).
The three main structural features of the area are: a low-
angle thrust fault south of The Olgas (the Olga Thrust);
two NE-SW faults preserving the arkose facies of the
Mount Currie Conglomerate (Dune Plains Fault and Ayers
Rock Fault); and a NW-SE trending syncline (Ayers Rock
Syncline).

Erosion since the Tertiary has produced the sand areas
that are widespread in this area. Aeolian deposits occur
either as gently sloping sand plains (Plate 7) with occa-
sional calcrete outcrops, or as a system of irregular, reti-
culate or parallel dunes with stable flanks and enclosed
swales containing alluvium, calcrete, and gypsite. Beneath
the sand are Cainozoic sediments up to 100 m thick (shown
in error on the cross-section as Quaternary) comprising
sand, clay, and some calcrete and lignite.

Hydrogeology

The main aquifers are sand layers in the Cainozoic
sequence; some silty sand lenses are also water-bearing.
Fractured-bedrock aquifers occur in dolomite, chert, and
sandstone.

Most bores in the Cainozoic aquifers have been tested at
about 3 L/s; some give much higher yields. Transmissivity
ranges from 30 to 400 m?/day in this sequence, according
to pump test results (Knott, 1981). Bores in bedrock aqui-
fers have yielded up to 5 L/s from depths of about 100 m;
transmissivity is less than 100 m?/day.

Groundwater flow is generally to the northeast (Inset
3a), with a local reversal south of Ayers Rock, where flow
is to the south.

Groundwater salinity is less than 1500 mg/L close to
Ayers Rock and The Olgas, and north of Yulara. Elsewhere
it is within the range 1500-5000 mg/L. Most of the waters
are bicarbonate-chloride although some are sulphate-
dominant.

High nitrate concentrations are ubiquitous in groundwa-
ters in this area and range up to 200 mg/L. The nitrate is
associated with the Cainozoic aquifers and is biogenic.
Bores that have been pumped and sampled repeatedly show
a decrease in nitrate content.
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High fluoride values, greater than 1.5 mg/L, occur in
part of the area, and are associated with the more saline
groundwaters. The fluoride may be derived from recharge
waters emanating from the Olia Gneiss (Knott, 1981).
High iron contents were recorded in some bores on initial
testing but did not persist after pumping for some time.

Age determinations on Ayers Rock groundwaters using
the carbon-14 technique indicate a range from modern to
1300 years old (Table 6). Most bores show a low level of
tritium, indicating a component of modern groundwater
recharge (Fig. 38; Plate 5). Recharge following unusually
heavy rainfall is also evident from the hydrographs of some
observation bores (Fig. 39).

Groundwater resources

The Yulara town water usage is about 300 000 m?®/year
and is presently supplied from the New Wellfield (Fig. 40)
which consists of bores RN 13 363 and 13 365. The Old
Wellfield, consisting of bores RN 10 490 and 12 058, about
7km to the southwest, was pumped in 1983-4 and is now
only on standby. The combined capacity of the two well-
fields is about 800 000 m?/year. Additional resources are
available south of Ayers Rock where bores formerly sup-
plied a tourist resort (Jolly, 1979).
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The Yulara supply is desalinated using the electrodialysis
process to reduce salinity from about 1800 to about 450
mg/L. The untreated bore water is used for some irrigation
and other purposes. Effluent brine from the desalination
plant is disposed of in sand dunes northwest of the town.
Waste water from the town is treated and used for irrigat-
ing a plantation of trees. In the long term there may be
some concern about the effects of brine effluent, waste
water, and landfill on groundwater quality if the wellfield
is further extended.
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EXTRAPOLATION TO CONCEPTUALLY UNKNOWN AREAS

The Lake Amadeus-Ayers Rock region is one of sparse
hydrogeological data. To date, fresh-water resources suffi-
cient for relatively large-scale human settlement have been
proved at Ayers Rock and Kings Canyon, at considerable
cost for drilling programs. Owing to the complexity of the
geology, extrapolating information is difficult. Nevertheless
some inferences can be drawn to guide future groundwater
exploration.

FRESH-WATER RESOURCES

Known zones of fresh water in Tertiary sands and Quater-
nary calcrete can be extrapolated from Map 1. In the
bedrock zones, outcropping synclines in Pacoota Sandstone
and other known aquiferous units are inferred to contain
freshwater aquifers (Maps 2 and 3). The Cleland Sand-
stone and Goyder Formation are potential freshwater aqui-
fers that have not yet been explored. Owing to the
complexity of the geology and groundwater salinity pat-
terns in these bedded units, proving potable groundwater
supplies will entail a high cost in drilling.

BRACKISH AND SALINE GROUNDWATERS

Very large resources of brackish and saline groundwater
are available in this region. Brackish water is used only for
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livestock supplies at present but could potentially be used
for irrigated agriculture and horticulture, as has been done
successfully in Israel. Desalination is at present practised
only to produce potable water for Yulara, but could poten-
tially be used more widely for settlement water supplies,
using brackish water as feedstock.

Playa brines may be used for the operation of solar
ponds as an energy source for small settlements. Addition-
ally, the playa brines and associated sediments may yet
prove to be a source of industrial minerals. The brines
contain significant amounts of potassium and magnesium;
they are close to saturation with respect to halite, and
potassium and magnesium minerals have been identified in
salt crusts. Zeolites have been identified in playa sediments,
and are of potential economic significance (Arakel, 1987).
The brines might also provide a suitable medium for the
cultivation of commercially valuable algae (Dunaliella)
and cyanobacteria (Spirulina).

The playas themselves are groundwater landforms, with
gypsum fields and halite crusts, the result of groundwater
discharge from a large regional flow system. The islands
within them, and their marginal dunes, are a relict of
environmental change since the Pleistocene. The playas,
called pantu in Pitjantjatjara, are thus uniquely Australian
landforms, and have considerable intrinsic ecological, wil-
derness, and aesthetic value.



CONCLUSIONS

1. The Lake Amadeus-Ayers Rock region is hydrogeo-
logically complex and hydrogeological data are sparse and
irregularly distributed. There are large parts with little or
no data. The cost of proving concepts by drilling is high
and there are difficulties in extrapolating information.

2. Surficial aquifers have been mapped over much of the
region, with thicknesses of up to 100 m. Bedrock aquifers
of varying permeability also contain water throughout much
of the region. Groundwater flow is generally towards the
centre of the region where it discharges to a chain of playas
and evolves to highly saline brines.

3. Fresh-water resources have been proved in the Pa-
coota Sandstone and other bedrock units at Kings Canyon,
the Cainozoic sands at Yulara, and Quaternary calcrete at
Curtin Springs. By extrapolation, other bedrock units in
the north, including the Goyder Formation and Cleland
Sandstone, have potential for high-yielding aquifers.

4. Brackish and saline groundwaters in the region are a
substantial resource, for irrigated agriculture, for desalina-
tion, and potentially for ‘farming’ industrial minerals.

5. Computer graphics are a versatile tool for hydrogeo-
logical cartography, enabling information to be presented
in various formats, and with the potential for database
integration. One of the main cost savings is through the
use of automated scribing from digital information, thus
eliminating the ‘fair drawing’ stage of conventional
cartography.

6. The project may form a model for a national program
of groundwater resources assessment in the Australian arid
zone. Some flexibility with the final presentation of maps
is needed, to allow for varied hydrogeological conditions
within Australia.
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Pl. 2. Ayers Rock, a large inselberg of resistant Late Proterozoic—Cambrian conglomerate, rising 350 m above the Quaternary sand
plain.

Pl. 3. Quaternary sand dunes mantle the landscape near Curtin Springs. In the middle distance is the groundwater-discharge playa
known as Spring Lake. Mount Conner in the background is a large inselberg of resistant Proterozoic sandstone.



Pl. 4. Vegetation is an important factor in determining groundwater recharge in the Australian arid zone. The mulga trees (Acacia
aneura) channel available rainwater into stem flow, facilitating the entry of water into the ground and its use for transpiration.

Pl. 5. Margin of a groundwater-discharge playa, Spring Lake, near Curtin Springs. Heaved gypsum ground forms the playa bed, the
playa margin has been colonised by samphire, and windblown gypsum sand forms crusts on the dunal margin.



Pl. 6. Groundwater levels and climatic parameters are measured electronically and data transmitted by satellite, in remote parts of
central Australia.
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Pl. 7. Sand plains near The Olgas, underlain by a shallow aquifer containing about 2000 mg/L total dissolved solids. These groundwaters
have high nitrate contents (50-200 mg/L) due to biological fixation in the soil and episodic groundwater recharge. Spinifex grasses
and Casuarina trees are pictured.



Pl 8. Glauberite Lake, a groundwater-discharge playa near Curtin Springs. Beneath the halite crust are deposits of glauberite (sodium—
calcium sulphate) precipitated from playa brine.
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APPENDIX 1. PROJECT COSTS

The cost of the project, in 1986 dollars, is estimated to
have been as follows:

$
—BMR shallow drilling in discharge zone and
calcrete 15 000
—Contract for field data census and construction
of database 15 000
—Contract for photointerpretation and revision
of geological maps 10 000
—BMR field travel 5000
—Computer-assisted cartography
—hire of computer time 10 000
—BMR staff time for compilation: hydrogeologist
and cartographer 15 000
Total 70 000

Uncosted items were: BMR staff time for hydrogeologi-
cal research (the region is part of a basin research
program); original collection of water bore data by
Northern Territory agencies (this is a normal function);
and publication costs.

APPENDIX 2. INTERGRAPH DESIGN FILES

Topographic base

Bedrock geology

1 Australian Map Grid and border 45 Geological boundary,

2 Spot height position accurate

3 State border 46 Geological boundary,

4 Town name, latitude & longitude position approximate

5 Mountain name 47 Geological boundary, inferred
6 Lake name 48 Fault

7 Road name 49 Fault, position approximate
10 Bore symbol 50 Trend-line

11
12
13
20
21

River lettering

AMG grid value

Park /reserve boundary
River symbol

Creek symbol

51 Joint pattern

52 Dyke

53 Sheared zone

54 Stratigraphic letter symbol
55 Strike and dip of bedding

22 Lake symbol 56 Strike and dip of foliation

23 Swamp symbol 57 Anticline symbol

27 Stream and arrowhead 58 Syncline symbol

30 Topographic contour 59 Fold axis

39 Bore number 60 Fold axis, position approximate
40 Major road 61 Fold axis, inferred

41 Minor road 63 Registration

jg ¥?:$ Hydrochemistry

63 Registration 14 Spring

Surficial geology

28
29
45

46

47
48
49
54
63

Isopach on surficial units
Isopach value

Geological boundary,
position accurate
Geological boundary,
position approximate
Geological boundary, inferred
Fault

Fault, position approximate
Stratigraphic letter symbol
Registration

39

15 Groundwater divide

16 Potentiometric contour,
surficial aquifer

17 Potentiometric contour,
bedrock aquifer

18 Direction of groundwater flow,
shaft

19 Direction of groundwater flow,
arrowhead

31 1500 mg/L TDS contour

32 3000 mg/L TDS contour

33 14000 mg/L TDS contour

34 100 000 mg/L TDS contour

37 Potentiometric contour value

63 Registration
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APPENDIX 3. PILOT STUDY DATABASE SCHEMA
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(47

Field Type Max. Size Know| edgeman Explanation
Picture
WELL Number ”ddddd” Official or unofficial Registered Number
AQUIDS String 4 chars
SAMDT String 8 chars Date of sample collection in dd/mm/yy format
SAMBY String 10 chars Name of sample collector
SAVDP Number ”ddd.d” Depth of sample in metres below ground level
SRFTP Number ”dd.d” Temperature in degrees Celsius
PHFLD Number ”dd.dd” Field pH
CONFD Number "ddddd” Field conductivity in millimhos/cm
PHLAB Number ”dd.dd” Laboratory pH
CONLB Number ”ddddd” Laboratory conductivity in millimhos/cm
TOS Number "dddddd” Total dissoived solids in milligrams/litre
TOALK Numbe r ”dddddd” Total alkalinity
TOHRD Number ”dddddd” Total hardness
NAION Numbe r ”dddddd” Na® in milligrams/litre
KION Numbe r "dddddd” K" in milligrams/litre
CAION Numbe r ”"dddddd” CaH inmilligrams/litre
MG ION Numbe r »dddddd” Mg** in milligrams/litre
CLION Number ”dddddd” Cl~ inmiltigrams/litre
FION Numbe r ”"dddddd” F~ inmilligrams/litre
SO4 10N Numbe r ”dddddd” 304" inmilligrams/litre
CO3 10N Number "dddddd” CD3 ) inmilligrams/litre
HCO3 ION Numbe r "dddddd” HCX)3 inmilligrams/litre
NO3 ION Numbe r ”dddddd” N03 inmilligrams/litre
SI10210N Number "ddd.d” SiO2 inmilligrams/litre
BORON Numbe r "ddd.d” B inmilligrams/litre
TOTFE Number ”ddd.d” Total iron inmilligrams/litre




(34

Field Type Max. Size Knowledgeman Explanation

Picture
WELL Number ”ddddd” Official or unofficial Registered Number
MAPSHEET String 4 chars “uuuu” Number of the 1:000 000 topographic map sheet
MAPNAME String 16 chars ”16%u” Name of the 1:250 000 topographic map sheet
WELLNAME String 8 chars ”dd.dd.dd” Latitude in degrees, minutes, and seconds
LONGITUD(e) String 9 chars ”ddd.dd.dd” Longitude in degrees, minutes and seconds
EASTING Number ”ddddddmE” AMG easting in metres
NORTHING Number ”dddddddmE” AMG northing in metres
ELEVATIO(n) Number "dddd. dm” Ground level at collar in metres above AHD
DEPTH Number ”dddd. dm” Total depth in metres below ground level
STATUS String 10 chars ”10%u” Whether abandoned, capped, or operating
EQUIPMEN(t) String 20 chars ”20%u” How equipped (eg pump + engine + tank)
FORMAT1O(n) String 15 chars ”15%u” Stratigraphic names of aquifers
LITHOLOG(y) String 15 chars ”15%u” Abbreviated lithology of aquifers
AQDEPTH Number ”ddd. dm” Depth to aquifer top in metres below ground level
SWL Numbe r ”ddd. dm” Standing water level in metres below ground level
YIELD Number ”ddd.dd L/S” Aquifer yield in litres/second '
TRANSMIS(sivity) Number ”ddd.d M2/D” Transmissivity in square metres/day
TDS Numbe r ”dddddd mg/L” Total dissolved solids in milligrams/litre
ALMST Key field is well
CHEM Composite key is well - samdt - samtp fields

Almst .well = chem. well
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APPENDIX 4. LIST OF WATER BORES IN THE LAKE AMADEUS-AYERS ROCK
REGION
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WELL 1:100000  1:250000 WELL NAME AUSTRALIAN MAP GRID ~ GROUND  DEPTH  STATUS EQUIPHENT AQUIFER AQUIFER AQUIFER STANDING  AQUIFER AQUIFER ~ TDS
NUMBER ~ SHEET SHEET EASTING  NORTHING  ELEVATION STRATIGRAPHY ~ LITHoLOGY DEPTH  WATER  YIELD  TRANS-

NUMBER  NAME LEVEL NISSIVITY
1017 5266 AYERSROCK KARREE-2  NULGAPK  776hé2 7138924 595.0  32.9  ABANDONED
100 5266  AYERSROCK KARREE-2-2ATTHULGAPK 777194 7140240 9.0 354
1022 547  AYERSROCK Ho-1 CTSP 783884 7226331 510.0  120.8  ABANDONED  (SALT)
1023 547 AYERSROCK N0-2 (TSP TI6169 1221587 498.0  51.6  ABANDONED
1026 528 LAKEAMADEUS ININDIA BORE (TSP 787130 7236330 519.6  103.6  ABAMDONED  (SALD) C1/NEREENIE CALCR/SANDST k.5 1000
1025 ST AYERSROCK No~4 CTSP 30 Ta%0 495.0  175.3  ABANDONED 9.0
115 517 AYERSROCK mn AYERSRK 702765 7193646 520 190 CereD
1898 527 AYERSROCK ANERYBORE (TSP 799700 7180600 512.0 2.9 ABANDONED a SAND 82 2 0%
1976 ST AYERSROCK BNR-10 AYERSRK 705901 7190701 5.0 1219 a LIMESTONE 0.7 183 0.0
002 4T AYERSROCK 673800 7204400 380.0 LST/GRAVEL %4 09 0.5
007 5147 AYERSROCK WINDMILLBORE AYERSRK 706378 7194073 519.1 76,2 OPERATING SAND w1 oone 00 151
09 4T AYERSROCK TUITS AYERSRK 70128 1196080 2.0 %2 16.8 0.0
210 5147 AYERSROCK TUITSBORE  AYERSRK 704014 7196954 55.0 357 CaePED a SANDSTONE 7.6 010 129
205 527 AYERSROCK PARRARAVELL TSP 767650 7211530 §91.0 2.8 ABANDONED a CALCRETE 2.2 1380
5T ST AYERSROCK SPRINGNELL (TSP 787590 7195680 486.0 3.1 UNKNOWN a CALCRETE 2.2 5500
A58 ST AYERSROCK NALLEEWELL  CTSP 78330 7203370 (80.0 2.4 ABANDONED ( ALLUVIUN 1K 10280
59 S48 AYERSROCK NTCONNORWELL TSP 786590 7171680 520.0 6.1 ABANDONED ") CALCRETE KR 1810
2000 ST AYERSROCK ANERYWELL (TSP 799700 7180600 50,0 5.7 ABANDONED a CALCRETE 37 6583
UB 56 MYERSROCK NO-1BORE  MULGAPK 773800 7130700 630.0 214 OPERATING  WINDMILLtDAM 6l 1.3 il
UK 56 AYERSROCK NO-2B0RE  WULGAPK 767800 7132300 626.0  30.5 OPERATING  WINDMILL{TANC 183 0.9
U35 %0 AYERSROCK NO-3BORE  MULGAPK 77300 7151500 562.0  29.0 OPERATING  WINDMILLITANK 183 D 280
U3H U0 AYERSROCK NO-4STATION MULGAPK 767100 7132000 65.0  32.0 OPERATING  WINDMILL+TANK
Y 56 AYERSROCK NO-SBORE  MULGAPK 756500 7132300 628.0 246 OPERATING  WINDMILLtDAM 1.75 1240
UB 56 MERSROCK NO-GBORE  WULGAPK  T66150 7141830 595.0  15.2 OPERATING  WINDMILLIDAM CLAY 9.1 1.5 N
UM ST AYERSROCK 81 AYERSRC 677850 7207430 3.0 503 LINESTONE PoX I X Ll
QT ST AYERSROCK RB2 AYERSRK 678100 7208300 530.0 0
B SUT  AYERSROCK GARDEMVELL  CTSP 777500 7197000 90.0 3.9 ABANDONED a T8 B840
AT ST AYERSROCK WIREYARDBORE  CTSP 798500 7195000 5.0 18.3  ABANDONED  (SALT) LIMESTONE +CLAY
65 SUT  AYERSROCK SALTBORE (TSP 798216 7193300 4160 26,5 ABANDONED a CALCRETE 9.1 41062
866 ST AYERSROCK HOUSEBORE (ISP 777500 7197000 §90.0  16.0  ABANDONED a CALCRETE 64 180 550
67 ST AYERSROCK STOCKYARD (ISP TTTh62  TI9715 0.0 10.7  ABANDONED a CALCRETE 55 200 510
B8 SAT  AYERSROCK NTCONNORBORE (TSP 797798 7183758 5.0 6.5 (SAD a 50 140
98 ST AYERSROCK (1P 793322 T24500 106.7  ABANDONED 0.75
01 527 AYERSROCK STOCKWELL (e 77500 7197000 690.0 L9 ABANDONED CALCRETE b6 3.00 1531
3521 5146 AYERSROCK WESTOUD  MULGAPK 743300 7148400 60,0 29.0  ABANDONED OLIN? GRANITE 609
3522 528 AYERSROCK EASTOUD  WULGAPK 751000 7142800 5%8.0  62.5  ABANDONED OLIA LATERITIC SAND 12.2 623
3523 5146 AYERSROCK CENTRALDUD  MULGAPK 750000 7143600 0.0 27.6  ABANDONED  (DRYHOLE)
4068 5247  AYERSROCK NOTTRYOWD-2 TSP 800127 720184 (7.0 396 ABANDONED  (SALD) SILTSTONE 104 0.06
4089 5247 AYERSROCK NOZTRYCD (TSP 801126 724389 7.0 61,6 ABANDONED SILTSTONE 01 0.3
M6 5149 LAKEAMADEUS JOHNNYCREEK-1 TEMPE 752617 732200 670.0 8.2 ABANDONED ® SANDHGRAVEL
W70 5149 LAKEAMADEUS JOHNNYCREEK-2 TEWPE 752362 7327200 6710.0 9.5  ABANDONED ) SANDHGRAVEL
19 529 LAKEAKADEUS MR TEWE 800526 7306978 .00 6 NEREENIE SANDSTONE 60 1 1D
06 546 AYERSROCK N-9BORE  NULGAPK 780200 7125500 632.0 2.3 OPERATING  CASINGHPUMP+TANK 0.50 6310




Ly

WELL 1:100000  1:250000 WELL NAME AUSTRALIAN MAP GRID ~ GROUND  DEPTH  STATUS EQUIPHENT AQUIFER AQUIFER AQUIFER STANDING  AQUIFER AQUIFER  TDS

NUMBER  SHEET SHEET EASTING  NORTHING  ELEVATION STRATIGRAPHY  LITHOLOGY DEPTH  WATER  YIELD  TRANS-

NUMBER  NAKE LEVEL HISSIVITY
G207 5246 AYERSROCK OLDHOMESTEAD MULGAPK 765500 7137000 610.0 ABANDONED (Z/0LIA CALCR/GNEISS 8.0 5%
L8 5147 AYERSROCK BMR=12BORE  AYERSRK 707600 7194300 522.0  39.6  ABANDONED %.3
K209 5146 AYERSROCK NO-10BORE  MULGAPK 743600 7125500 050.0 2.4 OPERATING  WINDNILL OLIA PEGHATITE 29 190 3510
4210 5266 AYERSROCK NO-TBORE  WULGAPK 796600 7141700 510.0 OPERATING  WINDMILLDAM A0
K12 58 AYERSROCK NO-11B0RE  MULGAPK 751400 7142000 600.0 7.1 OPERATING  WINOMILL+DA 1.9
13 5266 AYERSROCK NO12-BORE  NULGAPK 775626 713940 395.0 OPERATING  WINDMILLTANK 2.2 n
k16 526  AYERSROCK MULGAPK 800676 7156170 5.0 37 CASINGHTANK %.3 310
k215 5266 AYERSROCK NO-8B0RE  MULGAPK 780318 7162243 53.0 ABANDONED  WINDMILL 9.8 610
16 58 AYERSROCK NO-16BORE  NULGAPK 799759 7125987 593.0  30.5 OPERATING  WINDMILLHTANK 2.6 4820
4238 5149 LAKEANADEUS JORNNYCREEK-3 TEWPE 750740 7325168 3.0 9.5 STAIRWAY SANDSTONE 8.4 B2 0.8 5350
Lh12 5249 LAKEAMADEUS MO-ATT  TEwE  TTI0%  T313100 150.0  106.7  ABANDONED  (ORYHOLE)
13 5269 LAKEAMADEUS AOB-2ATT  TEWE  TTT005 7312896 150.0  91.5  CAppe CASINGHCAP (DRYHOLE) 3
4820 SU9  LAKEANADEUS EAST MEREENIE-2 H/BF 769005 7338996 778.0  152.6  CAPPED NEREENIE SANDSTONE 149 125.0 846
W848 14T AYERSROCK AR-1 AYERSRK 713450 7190050 .2 18.2  CAPPED a SANDHGRAVEL .9 a4 0.4
849 4T AYERSROCK AR-2 AYERSRC 718550 7194300 526.0  76.2  ABANDONED a SANDYCLAY 3.6 300 0.40
(850 14T AYERSROCK AR-3 AYERSRK 704016 719695 522.0  21.6  ABANDONED  (DRYHOLE)
851 5147 AYERSROCK MR- AYERSRK 705789 7193210 526.0  85.3  ABANDONED ( SANDHGRAVEL 04 a4 150 0.0 m
4866 SU9  LAKEAMADEUS EASTJOHNNYCREEK-1 57092 7321913 3.0 79 STAIRWAY SANDSTONE 59 0.2
(863 S49  LAKEAMADEUS OCHREHILL-2 ~ TEWPE 769200 7324100 150.0  106.9  ABANDONED  (DRYHOLE) HEREENIE
(869 59 LAKEAMADEUS OCHRERILL-2  TEMPE 768015 7324097 800.0  128.0 ABANDONED  (DRYHOLE) HEREENIE
5020 59 LAKEAMADEUS EAST-MEREENIE-3 1576% 7341811 75.0 9513 CAPPED HER/STWAY/PAC
5407 547 AYERSROCK A3/ (TSP 792824 7224500 500.0  106.1 ABANDONED  (SALT) PROTEROZOIC SANDSTONE 0.6 146 1.00 2820
5644 5268 LAKEAMADEUS M3 (TSP 794238 7239766 5710.0  121.4  ABANDONED STAIRWAY QUARTZITE 8.4 0.0
5045 ST AYERSROCK HALFWAYBORE ~ CTSP 779500 7183500 59.0 2.9 ABANDONED  (DRYHOLE)
5646 ST AYERSROCK HOMESTEAD-5 (TSP 777530 7197155 0.0 39.6 OPERATING  PUKPHHOTOR (1 CALCRETE 1.6 L6 0.0 1685
047 5247 AYERSROCK HONESTEAD-6 TSP TT1530 1197155 (90.0  18.3  ABANDONED (1 CALCRETE 1.9 Wb 03 473
565 56T AYERSROCK NEWPARRARRA (TSP 767650 7211530 91,0 10.7 COPERATING  PUNPHENGINEHTANK ( CALCRETE 7180 1310
6096 5267 AYERSROCK NEWHOON 795000 7185420 §96.0  19.8  ABANDONED { CALCRETE R kN
128 5147 AYERSROCK AR1/68 AYERSRK 713300 7189900 530.0  85.3  ABANDONED (1 SANDY SILTST 23060 389
6129 ST AYERSROCK &3 AYERSRK 705116 7193662 521.8  108.7  CAPPED a SANDGRAVEL 2.0 628
630 5147 AYERSROLK AR-4/ AYERSRK 705247 193127 5.9 182.9  caPpeD a SANDSTONE 8o LS 93
6131 ST AYERSROCK AR AYERSRK 706594 7193375 519.3 1524 CAPPED a CLAYYGRAVEL .7 1568
6132 5147 AYERSROCK AR AYERSRK 707400 7194550 50.0 521 a SANDYGRAVEL RIS 3200
133 51T AYERSROCK -3 AYERSRK 705344 7192126 520.5  140.5  CAPPED a SANDHGRAVEL 8.0 89
6136 5147 AYERSROCK AR-10 AYERSRK 705846 7193262 5260 963 CAPPED 1080
635 147 AYERSROCK AR-11 AYERSRK 706157 7193328 5620 170.7  CAPPED a SANDHGRAVEL 2.1 50
6186 5147 AYERSROCK AR2/68 AYERSRK 718400 7194800 52,0  155.5  CAPPED a SANDSTONE 9.3 01
6202 51T AYERSROCK -2 AYERSRK 717900 7194600 526.0 4683 ABANDONED a SANDSTONE 04
603 5147 AYERSROCK AR-24 AYERSRC 718950 7194600 5260 &7 CAPPED a SANDSTONE 05 0.0 23882
6206 5147 AYERSROCK AR-25 AYERSRK 718600 7194100 52.0 5. (1 SAND 313
6205 5147 AYERSROCK AR-26 AYERSRK 708800 7197650 515.0  76.8  ABANOONED ( SANDY SILTST 2.4
6262 S14T  AYERSROCK AR-5 AYERSRK 706001 719329 520.7  103.6  CAPPED ( SANDY SILTST 9.6 1320

RE ST MERSROK e NERSRK T30 TIOS0  SA.0 2k WP (SEEP OND) CLNT CORRIERS  CALCRISSTHCLST
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0266 S47  MYERSROCK R-12 AYERSRC 70598 7193302 50.3 6.0 CaereD a SANDY SILTST 2.4 084
0205 ST  AYERSROCK MR-13 AYERSRK 705990 7193315 5.0 6.0 Cered 5.2 140
6266 147 AYERSROCK AR-14 AYERSRK 718550 7194300 506.0 T CAPPED 9.9
6267 ST AYERSROCK R-15 AYERSRK 703840 7193215 5200 65.7  CAPPED 0.2 638
6268 5147 AYERSROCK AR-16 AYERSRC 705834 7193289 505 4.1 CAPPED 3.3 5%
6269 SOAT  AYERSROCK MR- AYERSRK 694220 T201224 9.5 732 CAPPED a SANDSTONE B0 380 8n
Q10 ST AYERSROCK B2 AYERSRC 718550 7194300 5260 610 ChepED a CLAYEY SAD 5.9 a0
RN 14T AYERSROCK =21 AYERSRK 705750 719251 52.8 610 CAPPED a SILTY CLAY BB 866
012 ST AYERSROCK 0R-28 AYERSRK 705752 7192355 67 T4 CAPPED {1 SANDSTONE 0.0 015
Q73 SWT AYERSROCK R0 AYERSRK 705762 T192541 5260 1019 CAPPED a SANDY SILTST 86 N0 00 0
6274 ST AYERSROCK AR-30 AYERSRK 702100 7196500 519.0 122 ABANDONED C1/0LIART.b SAND/GNEISS 58 0. 804
815 ST AYERSROLK AR-31 AYERSRK 696853 7205239 50.0 &1 CAPPED CT/WINNALLBT 4 SILT+SAND/SST 0.6 0.25 1164
6276 A7 AYERSROCK R-2 AVERSRK 699066 7199558 518.6 8k CAPPED HT CURRIE CONGLOMERATE LN 5100
Q1T ST AYERSROCK AR-33 AYERSRK 700357~ 7197008 52.0 4.3 ABANDONED  (ORYHOLE)
078 ST AYERSROCK AR-3 AERSRK 699305 7201908 6.2 6. CAPPED ( SANDSTONE 05 0.1 3800
619 ST AYERSROCK AR-35 AYERSRK 715967 7201331 510.0 390 CAPED o) SANDSTONE A4 0N 1928
6280 ST AYERSROCK MR-36 AERSRK  T16139 7201378 512.0 36,6 ABANDONED a SANDSTONE 05 %4 1939
6281 5067 AYERSROCK B3 AYERSRK 696926 7200007 5181 63.7 ABANDONED  (DRYHOLE?)
0282 ST AYERSROCK AR-38 AYERSRK 691925 7200591 5267 40.8 ABANDONED  (DRYHOLE) 6510
6283 ST AYERSROCK -39 AYERSRK 685774 7199299 5382 4.2 (PPED (1 SANDSTONE .00 040
6284 ST AYERSROCK AR-40 AYERSRK 705755 719252 505.0 6.8 CAPPED a SANDSTONE 0.4
085 ST AYERSROCK AR-41 AERSRK 706762 1192201 S0 .8 (PED (1 SANDY SILTST 3.3 100
0286 ST AYERSROCK R AYERSRK 696769 7200126 8.4 9.7 CAeED HT CURRIE (LAY 2.8
6287 SO AYERSROCK IR-43 AYERSRK 696598 7201977 S5 T CAPPED (1 SANDSTONE 30.1
0288 SOAT  AYERSROCK AR-44 AYERSRC 695825 Te0N6T S5 569 CAPPED (1 SILTSTONE 30.9
607 ST AYERSROCK AR-45 AERSRK 604960 T201348 5186 103.6  CAPPED a SANDSTONE 22 30
0316 ST AYERSROCK MR-46 AYERSRK 695837 720118 SIS 115.2 CAPPED ( SANDY SILTST 0 310 5000
G317 ST AYERSROCK R-47 AERSRK 693346 T200978 509 189 (epeD {1 SANDSTONE #2290 W6
0318 ST AYERSROCK AR-48 MERSRC 694250 7201223 519.3  79.3  ABANDONED a SANDSTONE 1.6 BN
6319 ST AYERSROCK AR-49 AERSRK 694277 7201201 59.2 768 CAPPED DAN a SANDSTONE 20100 3.0 %820
0317 SOAT  AYERSROCK AR-50 AYERSRK 633873 7199000 55.0  51.8  ABANDONED ( SANDY SILTST 6.7
0378 ST AYERSROCK AR5 AYERSRK 638812 7195729 5.3 121.9 ChpED TNINDIA SILTSTONE 16.5 0.0
0379 5047 AYERSROCK AR-55 AYERSRK 687665 7197017 53.5 109.7  CAPPED ININDIA SILTSTONE B.b 1900
6380 5147 AYERSROCK AR-56 AYERSRC 706009 7193281 560 9.0 CAPPED TNINDIA SILTSTONE e 3000 200 178
0381 5147 AYERSROCK AR-5 AYERSRK 707850 7194700 520.0 7.7 ABANDONED  (DRYHOLE) DOLOMITE
6382 14T AYERSROCK AR-58 AERSRK 718550 7194300 526.0  12.0  ABANDONED a SAND %.0 9. D 6800
0383 SOAT  AYERSROCK AR-V61 AYERSRK 695203 7201567 ST 76 CAPED WINNALL SANDSTONE oo 630 500 350
6386 ST AYERSROCK RV AYERSRK 691999 7196691 515.0  57.9  ABANDONED N1 CURRIE SANDSTONE 9.0
0385 5147 AYERSROCK AR-V64 AYERSRK 707700 7194700 500  68.9  UNUSED ININDIA SANDHCLAY 1.2 130
0406 5047 AYERSROCK ARV-59 AVERSRK 695865 T199774 520.6  76.0  ABANDONED TNINDIA QUARTZITE 04 N8 010
0625 ST AYERSROCK ARV-60 AYERSRK 695386 7200821 518.3 762 CAPPED ININDIA SANDSTONE 0.0 B2 2D 3046
699 ST AYERSROCK 8J-3 AYERSRC 731300 7195600 S0 1619 CAPPED a SILTSTONE A0 B4 L6 1481
7000 51T AYERSROCK BJ-2 AYERSRK 724116 719574 518.0 167.9  CAPPED a SANDSTONE A0 %4 L30 1640
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7001 517 AYERSROCK Bi-1 AYERSRK 721500 7195500 59.0  79.3 (apeeD WINNALL QUARTZITE BL O BL230 %80
7002 5047 AYERSROCK 50-2 AYERSRK 679200 7193200 565.0 161.9  CAPPED ( SANDY SILTST 2 5 0D 3087
1003 5047 AYERSROCK 501 AYERSRC 681300 191500 565.0  161.9  CAPPED OLIA SCHIST 137 0D 1280
705 5147 AYERSROCK AR-65 AYERSRK 705786 7192655 55.0 759 CAPPED ( SILTSTONE B0 1500 &0 0
1057 5047 AYERSROCK W1 (N ATTIAYERSRK 691435 7211171 550.0 3.4 ABANDONED  (DRYHOLE) SANDSTONE
708 5047 AYERSROCK 2 AYERSRK 684300 7221800 498.0  53.5  ABANDONED NINNALL SANDSTONE 1.5 14500
1059 5047 AYERSROCK w3 AYERSRK 683200 7224200 (8.0 40.5 CAPPED NINNALL SANDSTONE 188 2.5 530
743 5047 AYERSROCK No-1 AYERSRK 678100 7213400 500 16.8  ABANDONED  (ORYHOLE)
16k 5047 AYERSROCK W1(ISTATT) AYERSRK 691421 7210857 550.0  35.1  ABANDONED  (DRYHOLE) WINNALL SANDSTONE
;12; 5167 AYERSROCK AR-65 AYERSRK 705796 7192683 5.0 853 CAPPED ININDIA SILTSTONE ai o
1683 S8 LAKEAMADELS BUR LKAADEUS 3 9800 7256400 535.0  305.9  CAPPED BITTERSPRINGS  GYPSUN .6 0.0 6200
10000 547 AYERSROCK SITE-D AYERSRK 755075 7196201 508.0  39.6  ABANDONED ") SANDHGRAVEL 20 188 3.0 %0
10001 5147 AYERSROCK SITE-E/1 AYERSRK 731300 7195600 517.0 303 ABADONED (1 SANDHCLAY HaooA3 0%
10002 5147 AYERSROCK SITE-EZ  AVERSRC 731300 7195600 S7.0 30.6 CAPPED { SANDSTONE %0 24 0.9 1310
10016 5247 AYERSROCK SITEB-ATT (TSP 799048 7200027 (78.0 168 ABANDONED  (DRYHOLE)
10017 ST AYERSROCK SITE-B-3ATT (TSP 797500 7197000 (86,0 30.5  ABANDONED 9.1
10018 S247  AYERSROCK SITE-B-4ATT (TSP 80064 7203023 G7.0  95.4  ABANOONED  (DRYHOLE)
10019 527 AYERSROCK SITE=( (T 77500 197000 (0.0 12.8  UNUSED 3.2 1400
10020 5247 AYERSROCK SITE-B-IATT (TSP 796663 7196386 (86,0 10.7 ABANDONED  (DRYHOLE)
10383 5047 AYERSROCK RO9308502 083200 7199100 546.0  95.0  ABANDONED A4 040 560
10386 S047  AYERSROCK R09309503 684700 199000 563.0 64,0  ABANDONED 9.4 1.0 60
10385 ST AYERSROCK RO9310504 685800 7198900 542.0  106.0  ABADONED S 580 3000
10386 047 AYERSROCK RO9307505 682100 7199200 567.0 9.0 ABANDONED 186 0.2 610
10387 5247 AYERSROCK HOMESTEAD-T ~ CTSP 777500 7197000 690.0 9.1 UNUSED ( CALCRETE 55 &3 0 4980
10602 ST AYERSROCK ROS207006  AYERSRK 680342 7203705 550.0  65.0 ABANDONED  (SEEP ONLY) NT CURRIE CONGLONERATE 15.0 130
10603 S047  AYERSROCK ROS209507  AYERSRK 682650 7205200 563.0  61.0  ABANDONED HT CURRIE CONGLOMERATE 6.0 0.06 3630
10406 047 AYERSROCK ROT806008  AYERSRK 677200 7206800 563.0  80.0  ABANDONED ( CONGLOMERATE 2.0 80 0.0 80
10406 52T AYERSROCK BU1=SITEI-IATT CTSP - 801791 7206026 (760 30.8 ABANDONED  (SEEP ONLY) a CLAYSTONE
10407 5247 AYERSROCK BI1-SITEC/2  ANGAS 801158 7206384 (76.0 305 ABANDONED  (SEEP ONLY)
10408 SOAT  AYERSROCK ARV-63 AERSRK 695213 7201571 SIY 8 oD ( SANDSTONE e o1
10409 5240 AYERSROCK N-1UBORE  MULGAPK 7933 T16038 3.0 24 98 1D
10410 5146 AYERSROCK NO-11BORE  MULGAPK 739633  T148770 8.0 266 OPENHOLE 98 1.0
10411 5246 AYERSROLK === WULGAPK 778723 T35t §16.0 329 ABANDONED  (DRYHOLE)
10412 5246 AYERSROCK =)D NULGAPK  TB318 7134687 611.0 264  ABANDONED  (ORYHOLE)
10413 5266 AYERSROCK ===DUD NULGAPK 783055 134369 608.0 290 ABANDONED  (DRYHOLE)
10416 5146 AYERSROCK === NULGAPK 743300 T123900 651.0 30,5 ABANDONED  (DRYHOLE)
10415 5146 AYERSROCK === NULGAPK 745000 7125100 652.0 305 ABANDONED  (DRYHOLE)
10616 5146 AYERSROCK =-=0U NULGAPK 737866 7128834 §65.0 305 ABANDONED  (DRYHOLE)
1047 5266 AYERSROCK ===DUp MULGAPK 770600 7137800 59.0 2.4 ABANDONED  (DRYHOLE)
10618 5246  AYERSROCK =00 NULGAPK 766400 7138450 6100 2.6 ABANDONED  (DRYHOLE)
10419 5246 AYERSROLK NO-OUD  MULGAPK 767800 7132300 626.0 3.6 ABANDONED  (DRYHOLE)
10620 526 AYERSROCK ==-DUb MULGAPK 767800 7132300 6260  10.7 ABANDONED  (DRYHOLE)
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142 AYERSROCK ROIBOTS09  AYERSRK 677600 7207600 535.0 1060 ABANDONED AT CURRIE CONGLOMERATE 133010 10
10623 AYERSROCK RO1809510  AYERSRK 678800 7209200 509.0 76,0 ABANDONED a SANDSTONE M0 2.4 040 850
10626 AYERSROCK ROSSI0M  AYERSRK 693251 T210831 500 535 caeeed (DRYHOLE) SSTHCONGL
10425 AYERSROCK R13002512  AYERSRK 676700 7198300 580.0  14.8  ABANDONED AT CURRIE (ONGLONERATE 1.9 950
10426 AYERSROCK R13002513  AYERSRK 676700 7198300 580.0 5.5 ABANDOWED  (DRYHOLE)
10627 AYERSROCK RI3002516  AYERSRK 676700 7198300 580.0 8.0 ABANDONED  (DRYHOLE)
1028 AYERSROCK RI3002515  AYERSRK 676700 7198300 580.0 5.0 ABANDONED  (DRYHOLE)
10629 AYERSROCK RI3002516  AYERSRK 676700 7198300 580.0 6.5 ABANDONED  (DRYHOLE)
1031 AYERSROCK L] AVERSRK 710200 1191700 528.0 123.8 (RYHOLE?) SILTSTHQTZITE
10632 AYERSROCK R AYERSRK 716700 7192100 58.0 %5 CONGLOMERATE
1033 AYERSROCK R33 AVERSRK 717050 7193200 510.0  75.9  ABANDONED PINYINNA? SSTHDOLON
10451 AYERSROCK 10M100A9 BRITTICK 720750 7162900 561.0  109.0  ABANDONED a CLAY, MNR SAND 0 20 1640
10452 AYERSROCK 00NOOOOW2!  BRITTICK 722800 7153150 579.0 7.0 ABANDONED CLIDEAN (/e .00 3100 3.0 2460
10453 AYERSROCK JOMO00E22 BRITTICK 724200 7183500 540.0 1010 ABANDONED a SAND 0 130 1800
10654 AYERSROCK 2ON30001T BRITTICK 720400 7172700 569.0 67,0 ABAKDONED a WL INCLAY 6.0 9.0 2.9 PAY(1
10455 AYERSROCK 20M1500¢18 BRITTICK 721850 7172600 550.0 980 ABANDONED  (SEEP ONLY) ") CLAY 5.0 2800
10456 AYERSROCK JONB0N20 BRITTICK 721300 7183500 5610  83.0 ABANDONED  (SEEP ONLY) a (LAY
10457 AYERSROCK G3N5500W26  AYERSRK 718300 7195700 5201.0 96,4 ABANDONED  (SEEP ONLY) a SANDHGRAVEL
10463 AYERSROCK 6392856-23  AYERSRK 69193 1202120 5.5 %0.0  CaepeD a SANDHCLAY 3.0 3.0 630 6000 1800
10464 AYERSROCK 6304838-26  AYERSRK 695157 720312 2.9 79.0  ABANDONED a SANDSTONE 8.0 1310
10665 AYERSROCK 6302859-29  AYERSRK 69137  T204323 516.6 860  ABANDONED PINYINNA PHYLLITE 8.0 630 20 1680
10466 AYERSROCK GSN22008 27 PIMANN 721500 7197000 518.0 .2 a SAND Ko o8 3B %0
10467 AYERSROCK GANT200E 28 P/MANN 725200 7197000 9.0 76,0 a CONGLONERATE 55,0 0.3 1460
1068 AYERSROCK G2N0B00E-30 AYERSRK 725000 7195200 519.0 4.7 ABANDONED a GRAVEL+SAND 0 %6 300 17%
10484 AYERSROCK 6391848-31  AYERSRK 692903 7203306 519.0  85.0  ABANDONED { GRAVEL+SAND 0.0 30
1048) AYERSROCK G301856-32  AYERSRK 693006 7202020 519.9  78.0  ABANDONED a SANDSTONE BOOBA TR0 1640
10436 AYERSROCK 6392854-33  AYERSRK 694093 7199740 520.8  85.0  ABANDONED a SANDSTONE 0.0 X0 250 10 4340
10487 AYERSROCK 6389855-34  AYERSRK 69138 7200825 526.0 0.0  ABANDONED a SANDSTONE %0 3.0
10488 AYERSROCK 6393858-35  AYERSRK 695211 T203TeT 5166 2.0 ABANDONED PINYINNA DOLOMITE 8.0 0.5 1560
10489 AYERSROCK 6392858-30  AYERSRK 6919  T203174 516.3 6.0  ABANDONED a SANDSTONE 9.0
10690 AYERSROCK 6-37 NERSRK 69672 T203149 6.5 660 OPERATING  ENGINEPUNP (YULARA) (1 SANDSTONE 6.0 304 B0 300 1650
1491 AYERSROCK -3 AYERSRK 696234 7201986 513.8 810 CAPPED (1 SANDSTONE 6.0 2.0 1250 0.0 1750
10492 AYERSROCK -3 AYERSRK 697557 7202768 5122 91,0 ABANDONED (1 SANDSTONE B0 B0 0.0 200
10493 AYERSROCK 6-40 AYERSRK 692487 199915 525.0  66.0  ABANDONED a SANDY SILTST 7.0 80 030 3120
10494 AYERSROCK 641 AYERSRK 698189 7201712 5163 61.0  OPENHOLE a SANDSTONE 65.0 300 L5 3560
10495 AYERSROCK NOIREPL  AYERSRK 704879 7193283 M2 T30 oeeed a SANDSTONE 6.0 02 380 810
1059 AYERSROCK G30485T-k2  AYERSRK 696181 7202654 513.5  91.0 ABANDONED PINYINNA CALC SILTST a5 108 360
10597 AYERSROCK 643 AYERSRK 696482 7201528 515.0 102.0  ABANDOED (1 CLAYSTONE : 2.3 40
105% AYERSROCK G-bb AYERSRK 696376 7200736 518.2 100.0  ABANDONED a SANDSTONE .0 3.0 3590
10619 AYERSROCK 6302858-45  AYERSRK 693381  T20414! 6.7 90.0  ABANDONED (1 CHERT 6.0 300 600 580
10620 AYERSROCK G3N1860-66  AYERSRK 693424  T2045T8 517.8 6.0 ABANDONED  (DRYHOLE)
10621 AYERSROCK G3MB60-47  AVERSRK 693090 7204323 518.6  97.0  ABANDONED HT CURRIE CONGLONERATE %8 0.3 940
10661 AYERSROCK G301860-48  AYERSRK 693676  T204728 7.3 85 ered NT CURRIE (ONGLOHERATE 23 1.0 x50
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10662 S04 AYERSROCK G302858-49  AYERSRK 69357 7203902 S17.3 116.0  ABANDONED PINYINNA SANDSTONE B8 2% 540
10666 ST AYERSROCK G391857-50  AYERSRK 692946 7202623 5.0 93.0  ABANDONED a SANDSTONE RO B2 200 1690
10667 5047 AYERSROCK 6392857-51  AYERSRK 694311 7200472 516.6  122.0 CAPPED a SANDSTONE .0 32 500 1620
10668 5047 AYERSROCK 6392855-52  AYERSRK 694223 7201679 519.7 108.0  CAPPED a SANDSTONE 3.0 34 500 M
10688 5047 AYERSROCK 6-53 AYERSRK 696280 7200369 520.6  96.0  ABANDONED { GRAVEL 3.2 5500
10689 5047 AYERSROCK 6-5 AYERSRK 691962 1201586 522.1 108.0 Capeed ( SANDSTONE 8.0 %2 340 1740
1060 5047 AYERSROCK 6-55 AYERSRK 689493 201117 530.0  64.0 ABANOONED  (DRYHOLE) a
1061 5047 AYERSROCK 6-5 AYERSRK 700606 7200653 516.6  121.0  ABANDONED a CLAYHSANDST .0 22 3% 530
10692 5047 AYERSROCK 657 AYERSRK 699125 7203683 59.0  108.0  Capeed (1 SANDY SILTST 3.0 23 8.0 430
10693 SO47  AYERSROCK -5 NYERSRK 695327 1200407 516.5  103.0  CAPPED a GRAVEL+SAND %0 302 550 169
106% 5047 AYERSROCK 659 AERSRK 697520 T204119 5.2 &2.0 Capped a SANDSTONE 3.0 302 LY 170
10695 5047 AYERSROCK ARMSTRONGCKS AYERSRK 635142 7210496 552.0 260 CAPPED AT CURRIE CONGLOMERATE 0.0 8.00 910
10806 5266  AYERSROCK A3/4 (TSP 798513 T170478 518.0 6.4  ABANDONED  (DRYHOLE) PROTEROZ0IC SILTSTONE 3.0
10807 5247 AYERSROCK M3/8 (TSP 796382 7186982 §90.0 800 ABANDONED  (SEEP ONLY) a CLAY 18.0 0.13
10921 5047 AYERSROCK 660 AYERSRK 698935 7202809 5162 115.0  ABANDONED
11539 5147 AYERSROCK 1N AYERSRK 704627 719330 5.3 1168 Caeped ") SANDSTONE 59 0.0 40
1540 5147 AYERSROCK 1R AYERSRK 703494 7193582 50.8  71.0 CAPPED PINYINNA ARKOSESILTST N2 200 580
11541 ST AYERSROCK 13 AYERSRK 703508 719467 5.5 1018 a SANDSTONE 6.0 282 5.0 1510
11542 5147 AYERSROCK T AYERSRK 704468 719215 S8 8.0 CAPPED (1 SILTSTONE .0 3.0 1120
11563 3147 AYERSROCK 15 AYERSRK 702452 1192367 521.0  35.0  ABANDONED  (DRYHOLE)
1156 5147 AYERSROCK 1/ AYERSRK 702493 719305 530.3 3.0 ABANDONED  (DRYHOLE)
11545 5147 AYERSROCK nn AYERSRK 703038 7193233 522.2 8.3 OPERATING  ENGHPUNP (NATPK OFF)  PINYINNA SANDSTONE .0 28 300 690
11566 5147 AYERSROCK [l AYERSRK 704288 7193041 522.5 360 ABADONED  (DRYHOLE)
11547 ST AYERSROCK mn AYERSRK 702800 7193560 520.0  19.0  ABANOONED CL/NTCURRIE /736
1568 5147 AYERSROCK 1o AYERSRK 702929 7194021 519.8 4.0 ABANDONED  (DRYHOLE)
11549 5147 AYERSROCK mm AYERSRK 70309 7194298 519.2 5.3 ABANDONED  (DRYHOLE)
11550 147 AYERSROCK e AVERSRK 703289 7194432 9.0 81 (aPpeD a SANDSTONE 5.4 610
11550 147 AYERSROCK 3 AYERSRK 703524 7193420 S04 59.3 CAPPED PINYINNA LINESTONE 6o ar LB 300 0
1573 ST AYERSROCK T AERSRK 703417 7193569 520.9 1.6 CAPPED 15.2 700
11576 54T AYERSROCK 115 AYERSRK  T03114 7193045 534 T3 (APPED PINYINNA LINESTONE .0 U6 20 5.0 60
11576 ST AYERSROCK 11116 AYERSRK  T0404h 7192984 S02.4 8.3 CAPPED a SANDSTONE a0 58 200 0
1511 54T AYERSROCK i AYERSRK 705845 7193539 519.9 1484 (APPED (1 SAND 8.0 B3 L0 1490
11578 SWT  AYERSROCK 18 AVERSRK 703544 7193438 521.3 CAPPED PINYINNA SANDSTONE Q0 206 1.0 5.0 680
11579 ST AYERSROCK mn9 AYERSRK 703047 7193213 52.2  61.2 CAPPED (0BSBORE) PINYINNA SILTSTONE 0 20 30 6.0 690
11582 5046 AYERSROCK KULPITIATA-1 P/MANN 694505 7146345 60.0 780 OLIA GNEISS 30.0 0.40
11583 5146 AYERSROCK KULPITIATA-2 P/MANN 702073 7165900 038.0  65.6 (SEEP ONLY) 3.6
1158 5146 AYERSROCK KULPITIATA-3 P/MANN 702252 7145600 035.0 746 (SEEP ONLY) 510
11585 5046 AYERSROCK KULPITIATA- P/NANN 602738 T14432 100.0 5.6 OLIA? GNEISS 5.0 3.00
11605 5147 AYERSROCK PRODUCTION-5 AYERSRK 705769 1192525 525.0  52.0  CAPPED (1 SANDSTONE BOONI LD 00 50
1753 528 LAKEANADELS BURPHOSPHATE-4 CTSP 793870 723989 560.0  103.3  ABANDONED STOKES/STAIRWAY  SANDSTONE 61.8 2082
175 5249 LAKEAMADEUS BUR-AP-1 TENPE 773870 731498 610.0  280.0  ABANDONED STAIRWAY 30.5
11755 5148 LAKEAMADELS LAKEAMADEUS 1,1A M870 7241080 0.0 1219 ABANDONED  (EXPLORATION DDH)  CL/BITTERSPRNGS  DOLOMITE 18.3 183755
18 ST AYERSROCK PRODUCTION-6 AYERSRK 70579 7192595 525.0  113.9 PRODUCTION ~ENGINE+PUMP a SILTSTONE 0.0 305 100 30
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1789 526 AYERSROCK 6C-1/78  MLewK 767100 7132000 5.0 1.0 OLIN? GRANITE K0 1450
17190 527 AYERSROCK 6C1/78 (Tsp 777500 7197000 §90.0  15.0 OPERATING  ENGINE+PUMP a CALCRETE 3.0 250
17191 527 AYERSROCK A 3/9 (TSP 790000 7181300 550.0  72.0 ABANDONED  (SALD) ININDIA SANDSTONE 3.0 B0 0.5
11827 ST AYERSROCK PRODUCTION-T AYERSRK 705749 7193870 53.0 8.1 ENGINE +PUNP (1 SAND B0 D6 L 830
11865 5247 AYERSROCK M3 (s 71500 7197000 490.0 300 ABANDONED a CALCRETE 6025 0% 570
1208  S047  AYERSROCK PRODUCTION-2 AYERSRK 694200 7202900 510.4  67.6 OPERATING  ENGINEtPUNP (YULARA) (I SAND 0.6 33 1.0 3930 1468
12059 S047  AYERSROCK AYERSRK 699800 720500 510.6 3.0 ABANDONED (1 SAND .0 84 300 2%00
12060 5047 AYERSROCK AYERSRK 700200 7206400 506.9  42.0  ABANDONED a SAND 4 86 800 M5
12061 S0&T  AYERSROCK AYERSRK 699600 7208300 500.6  60.0  ABANDONED a SAND .0 M4 100 B9
12062 5047 AYERSROCK AYERSRK 699200 7205000 503.6 56,0 ABANDOKED a SAND §0.5 2.0 s
12063 S04T  AYERSROCK I 699000 7206900 550.6 8.0 CrepED (1 SAND .00 22 . 19%0
12066 ST AYERSROCK 2NEAST AYERSRK 699600 7210200 (96.8  49.5  ABANDONED (1 SAND B0 3 200 2650
12005 S47  AYERSROCK N AYERSRK 698700 7212900 692.5 &0 CPPED a SAND 43 30 6.0 550
12066 ST AYERSROCK 25 AYERSRK 697900 7208300 0.3 K0 CereD a SAND 7.0 0202 350 M0 1580
12067 5047 AYERSROCK AYERSRK 697700 7206600 502.7 9.5 ABANDONED a SAND .0 2.2 10 1476
12068 5047 AYERSROCK AYERSRK 700800 7208500 (9.6 3.5 ABANDONED (1 SAD 0.0 190 200 94
12069 5047 AYERSROCK % AYERSRK 701400 7208700 9.9 3.0 oered (0BSBORE) a SAND 0 13 00 3260
12010 5147 AYERSROCK AYERSRK 702300 7208800 501.3 360 ABANDONED a SAND 0 20 100 810
12011 ST AYERSROCK AYERSRK 699500 7209300 9.8 40.0  ABANDONED a SAND s 87 500 PAp|
072 5047 AYERSROCK 1 AYERSRK 698900 7208400 5.6 49.5 CAPPED v SAND B35 Bs L0 B0 €50
12073 067 AYERSROCK AYERSRC 698000 7209500 98,7 49.5  BANDONED a SAND %5 174 00 120
12006 ST AYERSROCK AYERSRK 697800 7211100 (5.7 30.0  ABANDONED a SAND BS s .00 520
1075 ST AYERSROCK AYERSRK 696900 7211800 §92.8 540 ABANDONED a SAND 05 129 0.0 1530
12076 5047 AYERSROCK AYERSRK 697800 7212300 §93.0 3.5 ABANDONED (1 SAND oo e a0
12077 SOAT  AYERSROCK NYERSRK 697500 7208400 500.5  48.0  ABANDONED a SAND 0 189 090 1560
10078 SOA7  AYERSROCK AYERSRK 697100 7208400 500.8 530 ABANDONED a SAND 3.0 N7 05 1350
12079 5047 AYERSROCK AYERSRK 696900 7207000 5033 45.9  ABANDONED a SAND 3.0 B9 0.5 1640
12080 5047 AYERSROLK N AYERSRK 697400 7206400 506.5 8.0 CAPPED a SAND 8.0 A2 0.5 1450
12081 5047 AYERSROCK N AVERSRK 698800 7211000 95.6 8.9 CweED v) SAND 83 W6 300 B30
12082 S04 AYERSROCK 15 AYERSRK 699500 7211200 §95.6  53.0  ABANDONED (1 SAND 18.0 1.00 3340
12083 5047 AYERSROCK 15 AYERSRK 700200 7207300 503.7  Be.b  CAPPED a SAND oy 24 D 30
12159 ST AYERSROCK 2.0 AYERSRK 697300 7208400 500.6 1010 CAPPED (0BSBORE) a SAND 0 19 0.5 1310
12160 5147 AYERSROCK 13 AYERSRK 705850 7208800 (8.6 3.0 CPED CL/PALAEOTOIC?  SAND/SST a30W 2.0 169 400 1320 8%
12161 51T AYERSROCK 5 AYERSRK 704300 7209200 (8.2 8.0 CePeD CL/PALAEOTOIC?  CLAY/SILTST 835 30.5  17.0 400 18%0
12162 5047 AYERSROCK 3w AYERSRC 698700 7206500 505.9  53.0  CAPPED a SAND RO B2 3% N0 1550
12163 047 AYERSROCK INREPLACEMNT AYERSRK 699500 7211200 495.6  63.0 ChePED (0BSBORE) a SAND 8o w2 LB 3160
12166 S0AT  AYERSROCK NEST AYERSRK 699600 7208200 501.0  43.0 Ceeed a SAND %0 00 35 M0 a0
1267 ST AYERSROCK L AYERSRK 698700 7212900 5.0 3.0 CaepED a SILTSTONE 0 131 L0 %%
12648 5047 AYERSROCK AYERSRK 698700 7212900 §95.0 46,0 CaPPED a (LAY 0.0 B33 L0 80
12649 5047 AYERSROCK SITE-A AYERSRK 693900 7204200 516.7  122.6  CAPPED (0BSBORE) PINYINNA DOLONITE 6.0 2.4 2.0 13%
12650 5047 AYERSROCK SITE-B AYERSRK 694600 7204700 516.9  121.6  ABANDONED A0 2.4
10451 5047 AYERSROCK SITE-6 AYERSRK 695300 T204600 3.5 121.6  ABANDONED 2.6
12452 SO4T  AYERSROCK AYERSRK 695400 T204400 513.6 140.9  CAPPED (0BSBORE) a SAND 5.0 B8S9D5 1447
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1453 SO47  AYERSROCK SITE-E AYERSRK 696200 7205100 0.8 1033 ENGINEHPUNP ININDIA SANDSTONE 8.0 3.0 35 00 1240
12456 5047 AYERSROCK SITE-D AYERSRC 696400 7205800 508.8  112.4  CapPED ININDIA SANDSTONE no 2.0 .00 1660
12455 047 AYERSROCK 12079SITE  AYERSRK 696900 7207000 Pl ENGINEHPUNP ININDIA FRACT SILTST 00 B2 L9 5.0 1479
1245 5047 AYERSROCK RN12079SITE AYERSRK 696900 7207000 5033 1353 CAPPED ININDIA FRACT SILTST 3.0 248 .00 1640
12457 04T AYERSROCK 124525178 AYERSRK 695400 7204400 3.4 126.0 ENGINE+PUHP ININDIA CHERT .0 91 4 8.0 1750
12438 5047 AYERSROCK AYERSRK 695400 7204400 e NS ENGINE+PUHP u SAND %o AL 10 0.0 1380
12459 5047 AYERSROCK 12453 SITE AYERSRC 696200 7205100 510.8  85.6  CAPPED NT CURRIE BASE OF CONGL 8.0 29.4 300 1320
12660 5047 AYERSROCK AYERSRK 693900 7204200 518.7 1131 CAPPED PINYINNA DOLOKITE B8 00 5.0 1305
1275 527 AYERSROCK 113.5 KN LASSETERHWY 764600 7202000 0.0 32.0  Cappen? JUR IR X B W3 9
12155 527 AYERSROCK 113.9 KN LASSETERHWY 764300 7202300 490.0  36.0 CappeD? w367 300 960
1275 ST AYERSROCK 136 KN LASSETERHWY 750650 7207500 (8.0 9.0 CAPPED? ( SOYCLAY/GRAVEL 140 9.0 1.0 2N
12157 SWT AYERSROCK 1365 KN LASSETERHWY 750650 7207200 498.0 2.0 Caeeen? a 1o M0 300 280
12158 5147 AYERSROCK 134.8 KN LASSETERWWY 750150 7207350 (8.0 2.0 CappeD? a 100 9.0 5.0 2030
12159 14T AYERSROCK 149 KN LASSETERHWY 736100 7209250 (9.0 3.0 CAPPED DAN a 0.0 1.0 &30 1400
12160 5147 AYERSROCK 149,25KN LASSETERKWY 735850 7209250 499.0  37.0 CepeEd? DA "y CALCRHCLAY A0 15 00 1480
12761 ST AYERSROCK 162.6 KN LASSETERHWY 723050 7208400 502.0  52.0 CappeD? a CLAYEYSAND A0 118 2.5 139
1276 5147 AYERSROCK 162.9 KN LASSETERHWY 722500 7208250 502.0 3.0 CappeD? a A0 173 600 15%
1285 5266 AYERSROCK NO-REPL  WULGAPK 773572 7130688 630.0 3.0 OLIN? GRANITE A5 1.0 1130
12855 5146 AYERSROCK NO-10REPL  MULGAPK 743600 7125500 650.0 2.0 OLIA? QIGRANITE 160 W0 1% 3050
1285 5246 AYERSROCK M22/5 NULGAPK 798900 7126644 B0 3.0 GRANITE 2%.0 L 3680
12857 5266 AYERSROCK Ko-9 MULGAPK 79989 7125557 032.0 530 OLIA SCHIST Wy 1.8 580
1911 516 AYERSROCK 1180 ARMATA 728100 7130500 621.0 0.0 ABANDONED  (DRYHOLE) OLIA GRANITE
12972 5146 AYERSROCK ALPARA-1 ARMATA 718000 7139419 61.0 18,0 OLIA GRANITE 5.0 80
12981 5146 AYERSROCK ALPARA-2  ARMATA 723500 7138866 8.0 2.0 OLIA GRANITE 1.0 160 0.%
13061 549 LAKEAMADEUS WESTWALKER  TEWPE 795269 732331 5%8.0 12,0 HEREENIE SANDSTONE A0 50 1750
13196 59 LAKEAMADEUS KCR-3172 TENPE 800692 7293249 040.0  150.0  ABANOONED  (DRYHOLE) STAIRWAY
13276 51T AYERSROCK 140 KM=A LASSETERHWY 744200 7208100 8.0 3.0 a (LAY 150 B0 1240
13211 ST AYERSROCK 140 KN-B LASSETERHWY 744200 7208100 (8.0 30.0 Capped OAN a SANDHCLAY 1500103 L 1210
13218 5147 AYERSROCK 156 KN LASSETERWWY 728850 7209800 5640 300 CappeD a CALCRETE 0 M2 R
13219 5147 AYERSROCK 156 KiN-B LASSETERHWY 728850 7209800 5060 30.0 capee? LINESTONE A0 B0 D 1400
13299 5249 LAKEAMADELS M8 TENPE 788000 7295400 620.0  91.0 OPERATING  ENGINEPUMP PACOOTA SANDSTONE 0.0 &0 1.3 5150
13363 5246 AYERSROCK PRODUCTION 1 YULARA 698603 7208237 00.0  CPERATING  ELECTRIC PUMP "] SMO/CALCR/CLAY 61,0 2.7 25.00  350.0 130
13365 5246 AYERSROCK PRODUCTION 2 YULARA 698625 7208237 60,5 OPERATING  ELECTRIC PUMP ( SAKD/CALCR/CLAY 41,0 23.0  25.00 500.0 PAb|
1400 5269 LAKEAMADEUS SALT KINGSCYN 788440 7297830 008.5 41,2 ABANDONED CARMICHAEL SANDSTONE B9 LS 38100

1347 549 LAKEAMADEUS EASTHEREENIE-6 H/BF 772240 7334833 695.0 T e NEREENIE SANDSTONE 690.5 13.00 160

13509 ST AYERSROCK PUANNRD-82/6 AYERSRK 793929 1194247 7.9 49.0  ABANDONED  (DRYHOLE)

13510 5247 AYERSROCK ROADBOREB3/2 (TSP 788570 7192360 685.0 550 ABANDONED 1.0 040

13511 ST AYERSROCK PETERMANNRDG2/8 (TSP 787700 7192800 485.0  67.0  ABANDONED (1 CALCRETE 10 14 050

13512 ST AYERSROCK PETERNANKRDG2/S (TSP 791250 7192430 (82,9 61.0  ABANDONED (1 CALCRETE 9.2 62 0.0 14000
1395 5246 AYERSROCK NO-9DUPL  NULGAPK 756500 7132300 628.0  55.0 OLIA? GRANITE 60 130 330
13955 5246 AYERSROCK M22/6 MULGPK 788951 7127113 615.0  91.0  ABANDONED  (SEEP ONLY) OLIA GRANITE 67.0 3
13627 ST AYERSROCK NEWANERY (TSP 799910 7180780 498.0  30.0 COPERATING  PUNPJACKYENGINE (1 CALCRETE 100 7.0 1.2 20
13661 5149 LAKEAMADEUS TEWPEVALE-1  HIBF  T32I4T 339475 108.0 1400  CAPPED STOKES 3.0 0.0 150
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13766 4T AYERSROCK WYNDOW (ISP 778260 189770 496.0 109 UNUSED a CALCRETE 1600
13842 5246 AYERSROCK ROADBORES3/1 MULGAPK 780450 7166550 530.0  100.0 capped DAH ININDIA SANDSTONE 0.9 2040
13843 5246 AYERSROCK ROADBORE (Tsp 781770 TIT810 525.0 5.0 cappe OAH ININDIA SANDSTORE 5.00 3230
13861 5249 LAKEAMADELS EAST NEREENIE-2 769008 7337349 5.0 213.0 caped HERMANNSBURG ~ SANDSTONE 186.0 4,00 20
13862 5249 LAKEANADEUS HIBF 756573 7342833 152.0 1830 ABANDONED  (DRYHOLE)
13864 U9 LAKEAMADEUS HiBF 757000 7341500 785.0  280.0 CaepeD HERMANNSBURG ~ SANDSTONE 0.0 1.0 0
13872 549 LAKEAMADELS A6k KINGSCRK 78522 7297084 012.0  5T.0 OPERATING  PUNP STAIRWAY SANDSTONE 52.0 250 k7
13979 U9 LAKEAMADEUS BAGOTSP4/1  TEMPE  TBk16 7299892 623.1 103.0  CaepeD QA/CARMICHAEL  SANDSTONE 2%.0 1.00 9%0
13080 5249 LAKEAMADEUS REEDYROCKHOLE KNGSCN 764040 7309940 036.9  61.0 OPERATING  ENGINE+PUNP QA/CARMICHAEL ~ SANDSTONE 3.0 1.00 400
13081 5249 LAKEAMADEUS TENPESTOCK ~ TENPE 760050 7308830 619.6  139.0  CaprED PACOOTA SANDSTONE 1.0 3.00 180
13982 5249 LAKEAMADEUS RANGERS-84/1 KINGSCN 759200 7311020 619.0  152.0  ABANDONED STAIRWAY SANDSTONE 118.0 0.50 616
13983 5149 LAKEAMADEUS ULPANYALI 156000 731790 620.3 1090 OPERATING  PUNP STAIRWAY SANDSTONE 9%.0 1.0 1360
13084 5269 LAKEANADEUS KICANYONB4/1  TEMPE 760182 7314930 616.6 1500  ABANDONED CARMICHAEL SANDSTONE 32.0 0.30 1070
16009 5249 LAKEAMADEUS WOOPATA 84/2  TEWPE 760030 7308870 9.1 1220 Caeeed PACOOTA SANDSTONE 104.0 2.00 560
14010 5249 LAKEAMADEUS RANGERSB4/2  TENPE 758338 731090 615.0  128.0  ABANDONED PACOOTA SANDSTONE 122.5 1.80 480
16130 5247 AYERSROCK CONMAN 1 (NID) CTSP 774960 7203130 9.6 19.5  UNUsED { CALCRETE 1.2 1360
16131 5247 AYERSROCK CONMAN 2 (STH) CTSP 774960 7203180 492.6  19.5  UNUSED a CALCRETE 1.2
16132 5047 AYERSROCK (TSP 770100 7217000 495.0 120 ABANDONED  (DRYHOLE)
14133 ST AYERSROCK AMERYSTANDBY  CTSP 799912 7180780 (8.0 300 UNUSED (1 CALCRETE 9.0 1.5
14152 549 LAKEANADEUS OBSBORE KINGS CANYON 758340 7311000 9.1 1260 CaeED PACOOTA SANDSTONE 1.0 B9 400 0
16153 5149 LAKEAMADEUS OCHREHILLO4/2 TEMPE 753930 7317860 619.3  115.7  cerd STAIRWAY SANDSTONE 1m0 8.6 300 1350
16156 5269 LAKEAWADEUS LEASEBACK ~ TEMPE 757920 7308070 6R.1 9.0 OPERATING  WINOMILL CLELAND? SANDSTONE 9.0 6.1 110 1000
16155 49 LAKEAMADEUS KICANYONB4/2  TENPE 760121 7315025 08,6 640 ChepED CARMICHAEL SANDSTONE 152108 0.80 %0
16136 5249 LAKEAMADEUS K/CANYONB4/3  TEMPE 760170 7315000 o8.1 9.0 Caeeed CARMICHAEL SANDSTONE 3.0 169 0.4 80
16157 5289 LAKEAMADEUS BAGOTSPB4/2  TEMPE 784386 7299966 6261 366 CAPPED CARMICHAEL SANDSTONE 6.0 19 0.5 410
16158 5249 LAKEAMADEUS REEDYR/HB4/2  TEMPE 763340 7309520 030.6 4.5 caeed CARMICHAEL SANDSTONE 3$.5 21 150 450
131 529 LAKEAMADEUS AO/4 TEWE 794761 T291T0 621.0  200.0  CapED (0BSBORE) PACOOTA SILTST/SANOST ~ 180.0 108.7 4.0 10
16253 5249 LAKEANADEUS TENPE 796000 7294600 660.0  111.0  ABANDONED  (ORYHOLE)
16254 529 LAKEAMADEUS TENPE 792500 7287800 1.0 0 &80 1.5 109
16255 5249 LAKEAMADEUS KINGSCK 764700 7297900 562.0  30.0  ABANDONED  (DRYHOLE) SANDYCLAY
1625 5149 LAKEAMADELS Mbor3 KINGSCK 746600 7299000 568.1  5T.0 OPERATING  ENGINEPUMP PACOOTA SANDSTONE 8.0 R0 100 930
16251 5149 LAKEAMADELS KINGS CREEK 743907 7314982 060 12,0 SANDSTONE 05,0 8.2 1.9
16219 5247 AYERSROCK TONS (TSP 769360 7198670 3.7 2.5 UNUSED (1 CALCRETE 6.0 3.0 850
16368 5249 LAKEAMADEUS 0BS BORE KINGS CNYON 758120 7311300 607.3 260 CaprED (0BSBORE) PACOOTA SANDSTONE 3.8 2.0 930
16369 5249 LAKEANADEUS 0BS BORE KINGS CNYON 758140 7311200 608.7  317.8  CappED (0BSBORE) PACOOTA SANDSTONE 33 5.0 1460
370 549 LAKEAMADEUS 0BS BORE KINGS CNYON 757560 7310300 603.4  318.0  CAPPED (0BSBORE) PACOOTA SANDSTONE 0.0 40.00
14311 529 LAKEAMADEUS 0BS BORE KINGS CNYON 757270 7310000 602.6  200.0 CAPPED (0BSBORE) PACOOTA SANDSTONE 1050 9.4 15.00 1000
14372 5249 LAKEAMADEUS 0BS BORE KINGS CNYON 759500 7311080 #2.7 2150  CAppED (0BSBORE) STWAY/HORNV/PAC  SANDSTONE 6.3 18.00 0
14373 5149 LAKEAMADEUS 6/85 0BS  KINGSCYN 71680 7315900 6467 307.0  CapED (0BSBORE) PACOOTA SANDSTONE 18 3.0 850
1374 5149 LACEAMADEUS 1185 KINGSCIN 750300 7316200 06,7 198.0  CappED {0BSBORE) PACOOTA SANDSTONE %00 129 1.0 1000
16413 5049 LAKEAMADELS 0BS BORE KINGS CNYON 746630 7321950 b62.7  29.0 CapeeD (0BSBORE) PACOOTA SANDSTONE 1295 5.0 1000
16616 5049 LAKEAMADEUS 0BS BORE KINGS CNYON 748550 7328500 9.7 239.0  ChppED (0BSBORE) PACOOTA SST=SLIST-LST 6.1 18.00
16415 5049 LAKEARADEUS 0BS BORE KINGS CNYON 755560 7315900 0061 203.0 CaeED (0BSBORE) PACOOTA SST-SLTST-S5T 0.0 69.0
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16483 5249 LAKEANADEUS HCHAHONS BORE KESCYN 772960 7300740 53,3 166.0  CAPPED PACOOTA SANDSTONE 1%8.0 1281 3.0 930
14826 5249 LAKEANADEUS 0BS BORE KINGS CNYON 772962 7300715 650.0  221.0  CapPED PACOOTA SANDSTONE 130.0 101.2 8.0 500
16920 5247 AYERSROCK 30 187063 7228828 535.0 80,0 SANDSTONE 0 6 300
1921 548 LAKEAMADEUS A3/14 (TSP 78005 7241964 5%0.0 5.0 SANDSTONE 8.0 &0 200
1922 57 AYERSROCK M3 920 12582 5150 50.0 SANDSTONE 4.0 1.00
16923 SHT  AYERSROCK 312 196060 7222151 500 30.0 SANDSTONE 49.0 4.00
14926 S48 LAKEAMADEUS N3NT (TSP 794500 7238000 5%0.0 8.0 SANDSTONE 3.0 800 2.0
14925 5248 LAKEAMADEUS 33 (TSP 798530 7240680 5.0 8.0 SANDSTONE 8.0 %90 20
90001 5247 AYERSROCK BHR SPRINGLAKE P1 195580 7198640 410.1  0.7 PIEIOMETER a 6YPS SAND/CLAY 0.2 287000
90001 5247 AYERSROLK BHR SPRINGLAKE P1 195580 7198640 0.1 0.7 PIEIOMETER 0.2 287000
90001 547 AYERSROCK BUR SPRINGLAKE P1 195580 7198640 410.1 PIEIONETER 0.2 287000
90002 5247 AYERSROCK BUR SPRINGLAKE P2 19550 7198640 40,1 PIEIOMETER a GYPS SAND/CLAY 0.2
90003 547 AYERSROCK BUR SPRINGLAKE P3 199560 7198640 0.2 0.7 PIEIONETER a GYPS SAND/CLAY 0.2
90006 5247 AYERSROCK BMR SPRINGLAKE P4 799560 7198640 4102 3.6 PIEIOMETER a 6YPS SAND/CLAY 0.3
90005 5247 AYERSROCK BMR SPRINGLAKE P5 195580 7198640 40,2 8.0 PIEIOMETER (1 6YPS SAND/CLAY 0.3
90006 5247 AYERSROCK BUR SPRINGLAKE P6 195580 1198640 0.2 9.7 PIEIONETER a 6YPS SAND/CLAY 0.3
90007 52T AYERSROCK BUR SPRINGLAKE PT 195560 1198640 £70.6 0.7 PIEIOMETER ( GYPS SAND/CLAY 0.4
90008 5247 AYERSROCK BMR SPRINGLAKE P8 795580 7198640 0.6 3.9 PIEIOETER a GYPS SAND/CLAY 0.6
90009 547 AYERSROCK BUR SPRINGLAKE P9 195580 7198640 0.4 7.2 PIEIOMETER o) GYPS SAND/CLAY 0.6
90010 5247  AYERSROCK BAR SPRINGLAKE P10 795400 7198200 W7 1.9 PIELONETER 0] SAND 1.7
90011 5247 AYERSROCK BMR SPRINGLAKE P11 795650 7198170 4739 5.7 PIEIOMETER (1 SAND 3.6 57000
90012 5047 AYERSROCK BMR SPRINGLAKE P12 795720 7197850 9.0 9.3 PIETOMETER ( SAND 8.0 35000
90013 5247 AYERSROCK BMR SPRINGLAKE P13 795830 7197280 G117 1.6 PIEIONETER ") SAND 1.6 154000
90014 547 AYERSROCK BMR SPRINGLAKE P14 795870 1197730 M0 17 PIETONETER ( 6YPS SAND/CLAY 0.8 130000
90015 5247 AYERSROCK BMR SPRINGLAKE P15 79870 7197130 M 9.5 PIELOMETER a GYPS SAND/CLAY 9.0 130000
90016 5247 AYERSROCK BHR AYERS ROCK 1 154000 7206350 4950 153.0  ABANDONED  (GEOPHYSICAL DOK)  CL/BITTERSPRING  CLAY+SND/BASGST
90017 5247 AYERSROCK BUR AYERS ROCK 2 154000 7206350 495.0  158.0  ABANDONED  (GEOPHYSICAL DDH)  CL/BITTERSPRING  SND+CLAY/BASSST
90018 5247 AYERSROCK BMR AYERS ROCK 3 76960 7203180 490.0 7.9 ABANDONED CT/ORDOVICIAN  CALCR/SST a11.8 6.5 1500
90019 ST AYERSROCK BUR AYERS ROCK 4 173500 7210000 1.5 10.0  PIEIOMETER CL/PALAEOIOIC  GYPCR/SST 3 9N 1.2 15600
90020 4T AYERSROCK BHR AYERS ROCK 5 173900 7208800 (86.0  16.5 PIEIOMETER CL/PALAEOZOIC  CALCR/SST @ 9M 6.9 1400
90021 5247 AYERSROCK BUR AYERS ROCK 6 176460 7198900 §90.6  16.5  CAPPED CL/OROOVICIAN  CALCR/SST a11.8 b2 100
90022 ST AYERSROCK BUR AYERS ROCK 7 196260 1195000 418.2  11.5 PIEIOMETER CLIPALAEOZOIC  CALCR/SLTST®8.3 13 2800
90023 ST AYERSROCK BAR AYERS ROCK 8 195700 7195200 416.6 213 PIEIOMETER CLIPALAEOZ0IC?  CALCR/CLYST@.) 6.4 53600
9002 ST AYERSROCK BMR AYERS ROCK 9 195300 7196900 {68 9.9 PIEIONETER CLIPALAEOZOIC  CALCR/MUDSTS3.9 b8 48000
90025 5148 LAKEAMADEUS BUR LKAMADEUS P1 900 7241400 496.0 2.0 PIEIOMETER a 6YPS SAND/CLAY 1.5 11690
90026 5148 LAKEAMADEUS BUR LKAMADEUS P2 120600 723000 61,7 1.0 PIELONETER a 6YPS SAND/CLAY 0.7
90027 5148 LAKEAMADEUS BAR LKAMADEUS P3 120600 7263000 B51.7 5.0 PIEZONETER a GYPS SAND/CLAY 3.5
90028 5148 LAKEAMADEUS BUR LKAMADEUS P4 120600 7243000 61,7 140 PIELONETER a GYPS SAND/CLAY 3.0
90029 5148 LAKEAMADEUS BHR LKAMADEUS P5 708300 7264400 8.1 2.0 PIEIONETER a SAND 1.1 125400
90030 5148 LAKEAMADELS BUR LKANADEUS P6 108300 7244550 4590 2.5 PIEIOMETER a SAND 2.0 138900
90031 5148 LAKEAMADELS BUR LKANADEUS P7 108350 7244700 8.5 2.0 PIETONETER ") 6YPS SAND/CLAY 1.5 17900
90032 5148 LAKEAMADELS BUR LKAMADEUS P8 108350 7244700 8.5 3.5 PIEIONETER (1 GYPS SAND/CLAY 1.6 285000
90033 5148 LAKEAMADEUS BAR LKAMADELS P9 708350 7244700 £58.5 1.0 PIEIONETER ") 6YPS SAND/CLAY 17
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9003 5148 LAKEAMADELS BAR LKAMADEUS P10 708600 7245400 6573 1.0 PIEIONETER a 6YPS SAND/CLAY 0.8

90035 5148 LAKEAMADEUS BHR LKANADEUS P11 10800 7265400 6573 9.0 PIEIONETER ( GYPS SAND/CLAY 14

90036 5148 LAKEAMADEUS BHR LKAMADEUS P12 108900 7245900 6514 1.0 PIEIONETER {1 GYPS SAND/CLAY 0.4

%0037 5148 LAKEAMADEUS BMR LKAMADEUS P13 108900 7245900 (5T.6 6.5 PIEIONETER a GYPS SAND/CLAY 3.6

90038 5148 LAKEAMADEUS BUR LKANADELS P14 10150 7247100 651.5 1.0 PIEIONETER ( 6YPS SAND/CLAY 0.4

90039 518 LAKEAWADELS BUR LKAMADEUS P15 70150 247100 6515 3.0 PIEIONETER a 6YPS SAND/CLAY 0.5

0040 5148 LAKEAMADEUS BUR LKAMADEUS P16 10150 7247100 051.5 7.5 PIEIONETER { GYPS SAND/CLAY 5.9 289500
0061 5148 LAKEAMADEUS BUR LKAMADEUS P17 250 1268200 (51,5 1.0 PIETONETER a GYPS SAND/CLAY 0.6

0062 5148 LAKEAMADEUS BUR LKAMADELS P18 T30 7248200 657.4 &0 PIEIONETER a GYPS SAND/CLAY 0.6

0043 5148 LAKEAMADEUS BUR LKAMADEUS P19 T30 7268200 651.5 1.5 PIELONETER a GYPS SAND/CLAY b

90044 5148 LAKEAMADEUS BUR LKAMADEUS P20 11450 7248400 6572 1.0 PIEIONETER a GYPS SAND/CLAY 0.1

90065 5148 LAKEAMADEUS BAR LKANADEUS P21 TS0 7268400 611 5.0 PIEIONETER a GYPS SAND/CLAY 0.5 21500
90046 5148 LAKEAMADEUS BMR LKANADEUS P22 111450 7248400 K511 9.0 PIEIONETER a GYPS SAND/CLAY 0.6

0067 5148 LAKEAMADEUS BHR LKANADELS P23 101250 1238350 3.7 8.0 PIEIOKETER a GYPS SAND/CLAY 1.6 20000
0048 5148 LAKEAMADEUS BAR LKAADEUS P24 101250 7238350 3.7 2.0 PIEIONETER a GYPS SAND/CLAY 1.0
0050 5247 AYERSROCK URANER? S 183340 7203360 (80.0  14.0  ABANDONED a CLAY/GRAVEL 43 17750
90051 5247 AYERSROCK URANERT €S2 183750 1203900 6860 11.0  ABANDONED a CLAY 35050
90052 5247 AYERSROCK URANERI (S3 783850 1203900 §85.0  15.0  ABANDONED ( (LAY 3.5

90053 5247 AYERSROCK URANER (St 186480 7204320 486.0  15.0  ABANDONED a 6YPS CLAY 1.0 239800
90056 5267 AYERSROCX URANERT €5 182530 7202820 490.0  15.0  ABANDONED ") CALCR/GYPS CLAY 45 46300
9005 ST AYERSROCK URANER? (36 8230 1202340 (89.0 7.0 ABANDONED a CALCR#GYPS

90056 5247 AYERSROCK URANERZ CST 181980 7201920 1.0 ABANDONED

90057 52T AYERSROCK URANERT (S8 781800 7201470 G87.0  10.0  ABANDONED a CALCRHDOLOCR

90058 5247 AYERSROCK URANERZ €S9 781680 7201020 (0.0 5.0 ABANDONED (1 DOLOM CALCR
90059 ST AYERSROCK URANERZ C$10 781000 7200540 91.0 ABANDONED
90060 527 AYERSROCK URANERZ €511 186020 7203550 7.0 150 ABANDONED a GYPS CLAY 1.0 61540
90061 547 AYERSROCK URANERZ €512 183620 720270 6850 15.0  ABANDONED a GYPS CLAY 0.5 M0
90064 547 AYERSROCK URANERZ €515 183560 1202750 (86,0 15.0  ABANDONED a CALCR/GYPS CLAY &0 £1950
90065 5247 AYERSROCK URANERT CS16 182400 7203470 (87.0 150  ABANDONED a CALCR/CLAY /WL 6.0 35160
90066 5247  AYERSROCX URANERZ CSt7 782650 1202050 688.0 110 ABANDONED ") SAND/CALCR
90067 5247 AYERSROCK URANER? €$18 181920 7202820 (88.0  17.0  ABANDONED a CALCR/GYPS CLAY %) %90
90068 5247 AYERSROCK URANERZ CS19 82310 1201600 0.0 5.0 ABANDONED a DOLON CALCR
90069 527  AYERSROCK URANERZ €S20 781550 1202280 (88.0 6.0 ABANDONED a DOLOM CALCR
90070 S247  AYERSROCK URANER €521 192660 1199530 686.0  13.0  ABANDONED (1 CALC SAND 1.0 £5600
90071 ST AYERSROCK URANER (522 TN560 719940 81,0 11.0  ABANDONED a GYPSHCALC CLAY 10.0

90072 5267 AYERSROCK URANERT (S23 190590 719990 685.0  11.0  ABANDONED a CALC SAND

90073 5247 AYERSROCK URANERT €524 789580 7199490 681.0 110 ABANDONED (1 GYPS CLAY

90076 5247 AYERSROLK URANER €525 788550 199490 460 7.0 ABANDONED (1 6YPS CLAY 3.0 %100
90075 ST AYERSROCK URANER €526 187480 7199490 6.0 4.0 ABANDONED a GYPS CLAY 2.0 65600
0076 5247 AYERSROCK URANERT (527 187330 719960 681.0  11.0 ABANDONED a CALCR/GYPS CLAY 9.0 46400
90077 5247 AYERSROCX URANERT (S28 786350 1199460 (81.0 8.0 ABANDONED a SILIF CALCR

90078 5247 AYERSROCK URANERL €29 185660 1199460 7.0 8.0 ABANDONED a CALCR

90079 52T AYERSROCK URANERZ €530 184700 7199460 (88.0 6.0  ABANDONED a CALCR
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90080 5247 AYERSROCK URANERZ CS31 183140 1199660 (83.0 8.0 ABANDONED (I SILIF CALCR
90081 5247 AYERSROCK URANER €532 182780 7199460 (86.0 4.0 ABANDONED ") CALCR
0082  S47  AYERSROCK URANER? CS33 81750 719960 90.0 ABANDONED (1 CALCR
90083 5247 AYERSROCK URANERT €534 807190 119%30 §90.0 3.0 ABANDONED a CALCR
90084 ST AYERSROCK URANERT (S35 789850 7199430 (9.0 1.0 ABANDONED (1 CALCR
90085 5247  AYERSROCK URANER €536 768530 7199400 690.0 2.0 ABANDONED a CALCR
90086 5247  AYERSROCK URANERT CS37 769560 7199400 §90.0 2.0 ABANDONED ( CALCR
90087 527  AYERSROCK URANERT €538 770600 7199400 492.0 2.0 ABANDONED a CALCR
90088 5247  AYERSROCK URANERZ €539 7600 119900 §92.0 4.0 ABANDONED a CALCR
90089 5247 AYERSROCK URANERZ €S40 185660 7203240 (83.0  12.0  ABANDONED {1 6YPS CLAY b3 61700
9009 5247 AYERSROCK URANERT CS41 785660 7202340 687.0  12.0  ABANDONED CL/PALAEOZOIC  CALCR/SILST a6M 8.0 28400
90091 5247  AYERSROCK URANERT CSk2 185660 1201370 850 11.0  ABANDONED a1 CLAY kS 38400
90092 5247 AYERSROCK URANERZ CS43 785660 7200350 8.0 13.0  ABANDONED a SILIF CLAY 4.0 3700
90093 ST AYERSROCK URANERZ CSkk 783620 1201380 (85.0  12.0  ABANDONED a 6YPS CLAY 35 Mo
9009 5247 AYERSROCK URANERZ CS4) 183590 1202210 §90.0  13.0  ABANDONED (1 6YPS CLAY 2.5 59000
90095 5247 AYERSROCK URANERL CSk6 181410 7200970 685.0  11.0  ABANDONED ( CALCR/GYPS CLAY 6.3 21600
90096 5247 AYERSROCX URANERT CS&7 181610 1207070 (89.0 7.0 ABANDONED ( (LAY 2.8 55300
90097 5247 AYERSROCK URANER? (S48 1816 7205890 689.0  15.0  ABANDONED ( CALCR/CLAY 8.8 080
9009% 5247 AYERSROCK URANERZ CS49 779770 7207900 850 11.0  ABANDONED a 6YPS CLAY %) 39800
90099 5247 AYERSROCK URANERT €550 79710 7206950 £89.0 7.0 ABANDONED a SILIF CALCR
90100 5247 AYERSROCK URANERZ CS51 79770 7205800 . 4.0 ABANDONED {1 SILIF CALCR
0101 ST AYERSROCK URANERZ CS52 TT420 7211540 2.0 ABANDONED (1 SILIF CALCR
0@ 5247 AYERSROLK URANER? ($53 173150 1210670 1.0 ABANDONED (1 6YPS CLAYR 3.0 61700
903 5247 AYERSROCK URANERZ €S54 173560 7199840 4.0 ABANDONED o] SILIF GYPS CLAY 2 §3500
90104 5247 AYERSROCK URANERZ €555 76040 198720 12.0  ABANDONED {1 CALCR/SAND/CLAY L0 390
90105 ST AYERSROCK URANERT (S50 73850 7197500 17.0  ABANDONED ( CALCR/CBNS CLAY 58 62100
90106 5247 AYERSROCK URANERZ CS57 70 7196540 9.0 ABANDONED ( CALCR 3.0
90107 527 AYERSROCK URANERZ (S5 776130 7195510 7.0 ABANDONED a CALCR 3.0
90108 5247 AYERSROCK URANERZ €559 76200 1194520 17.0  ABANDONED CL/PALAEOZOIC  CALCR/CLAY 310K
90120 5247 AYERSROCK ROADBORE (TSP 795750 7194850 ABANDONED ( CALCRETE 2
M2 527 AYERSROCK HORIZON 13/15 (TSP 785500 722100 UNUSED PERTNJARA? KUDSTONE Q.2
923 5247 AYERSROCK HORTION E-4 (TSP 776500 7198830 a 155
90126 S04T  AYERSROCK ROG321501 690500 7214430 1.0 ABANDONED WINNALL SANDSTONE
9133 518 LAKEAMADEUS BNR LKAMADEUS 12/3 721500 7243800 0.3 SAWPLE PT ( GYPS SAND 200400
9013 518 LAKEARADEUS BNR LKAMADEUS 12/6 721200 T243500 0.3 SAWLE PT a GYPS SAND 236000
035 5148 LAKEAMADEUS BNR LKAMADEUS 12/5 720900 7243250 0.3 SANPLE PT a GYPS SAND 238200
90136 5148 LAKEANADEUS BNR LKAMADEUS 12/6 720600 7242950 0.3 SmpLEPT ") GYPS SAND 23190
937 5148 LAKEAMADEUS BNR LKAMADEUS 12/7 720100 7242500 0.3 SANPLE PT ") GYPS SAND 2900
90139 5148 LAKEAMADEUS BNR LKAMADEUS 12/9  T19750 72150 0.3 SAWPLE PT a GYPS SAND 134500
90160 5148 LAKEAMADEUS BMR LKAMADEUS 12/10 719750 7242150 0.3 SAWLE PT a GYPS SAND 90900
0161 5148 LAKEAMADEUS BHR LKAMADEUS 12/6W 720600 7242950 0.3 SANPLE PT (1 6YPS SAND 167000
53 M8 LAKEAMADELS BNR LKAMADEUS 13/3 TI9100 7241600 0.3 SAWLEPT a GYPS SAND 2100
15T 5148 LAKEAADEUS BNR LKANADEUS 13/1 19550 7241930 0.3 SKPLEPT (1 GYPS SAND 90900
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90161 5148 LAKEANADEUS BUR LKAMADEUS 1471 711550 7248300 657.0 0.3 SawpLE PT (1 GYPS SAND 192000
90163 5148 LAKEAMADELS BUR LKAMADEUS 14/3 711750 T248500 6510 0.3 SweLe Pt a GYPS SAND 260800
90171 5148 LAKEAMADELS BUR LKAMADEUS 15/1 708600 7245500 5.0 0.3 SMPLE T a GYPS SAND 248000
172 5148 LAKEAMADEUS BMR LKAMADEUS 15/2 708800 7245500 5.0 0.3 SaLE T a GYPS SAND 200400
W13 5148 LAKEAMADEUS BUR LKAMADEUS 15/3 709700 7246500 657.0 0.3 SwwLE T { GYPS SAND 169800
0174 5148 LAKEAMADELS BNR LKAMADEUS 1574 710350 7247100 15 0.3 SMPLEPT ") GYPS SAND 167900
0181 5148 LAKEAMADEUS BUR LKAMADEUS 19/1 708000  T244750 (8.0 0.3 SwweLeer a GYPS SAND 132600
19 5148 LAKEANADEUS BUR LKAMADEUS 20/1 708000 7244750 (8.0 0.3 SMLE PT o GYPS SAND U700
90201 5148 LAKEAMADEUS YULARA (X SPRING 706400 7262600 9.0 0.3 SweLepr SURFACE WATER 343000
90205 ST AYERSROCK BAR SPRINGLK BRINE 795580 7198640 0.0 0.3 SAPLEPT a GYPS SAND 231000
90206 ST AYERSROCK BUR SPRINGLKBRINE 41 793500 7200450 9.0 0.3 SwLE PT { GYPS SAND 461000
90207 5247 AYERSROLX BMR SPRINGLKBRINE 42 793850 7200350 9.0 0.3 SAWLE PT a GYPS SAND 461000
90208 5247 AYERSROCK BUR SPRINGLKBRINE 43 796250 7200300 9.0 0.3 SwLE PT a GYPS SAND 523000
90209 5247 AYERSROCK BMR SPRINGLKBRINE 44 795200 7202150 9.0 0.3 SawLE PT ( GYPS SAND 365000
90210 5247 AYERSROCK BAR SPRINGLKBRINE 45 798830 7199750 9.0 0.3 SAWLE PT a GYPS SAND 265000
90211 5247 AYERSROCK BUR SPRINGLKBRINE 46 796250 7199850 9.0 0.3 SANPLE PT a GYPS SAND 21000
90212 527 AYERSROLK BMR SPRINGLKBRINE 48 795000 7200100 9.0 0.3 SwpLe P a GYPS SAND 377000
0214 S267  AYERSROCK BHR SPRINGLKBRINE 49 796200 7198200 9.0 0.3 SwpLe T ( GYPS SAND 358000
90215 ST AYERSROCK BMR SPRINGLKBRINE RC 795380 7198640 0.4 0.3 SwLeer { GYPS SAND 468000
90216 ST AYERSROCK CURTIN SPRINGS RAIN 777500 7197000 £90.0 SAMPLE PT RAINWATER 45
0217 5247 AYERSROCK SPRING CREEK 793800 797650 ' 480.0 0.3 SAMLE PT SURFACE WATER 264000
90218 5247 AYERSROCK SPRING WATER (TSP 187700 7196000 8.0 03 SmwLepr SURFACE WATER 9740
90219 54T AYERSROCK HALITE LAKE 192500 7205300 618.0 0.3 SAWLE PT a GYPS SAND 315000
90230 4T AYERSROCK CONMAN 3 (NTH) CTSP 774960 7203180 493.0 22,0 ABANDONED a CALCRETE 6.3
90231 5249 LAKEAMADUES REEDY ROCKHOLE 0.5 SPRING NEREENTE 0
90232 ST AYERSROCK GLAUBERITE LAKE W2.0 0.5 sawpLeer (1 SAND/CLAY 361200
90233 AYERSROCK MAGGIE SPRING
9023 AYERSROCK OL6A CREEK
90235 AYERSROCK BRINE EFFLUENT YULAR
9023 AYERSROCK RAINWATER
90236 AYERSROCK AYERS ROCK RAINWATER
90231 AYERSROCK WATER TREATNENT YULA
90238 LAKE AMADEUS NEREENIE OILFIELD
90239 LAKE AMADEUS KINGS CANYON POOL
90240 LAKE ANADEUS KINGS CREEK
sy LAKE AMADEUS EASTHEREENIE 12 WBOR OPERATING

9042 LAKE AMADEUS EAST MEREENIE 3 WBOR OPERATING




APPENDIX 5. LIST OF CHEMICAL ANALYSES OF GROUNDWATER SAMPLES,
LAKE AMADEUS-AYERS ROCK REGION
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WELL  SAMPLE  SAMPLED  SAMPLE AQUIFER TEWP, FIELD FIELD LAB.  LAB. TOTAL  TOTAL CATIONS §i02 TOTAL
DATE BY COND. ALK, HARD. tl S0h CO3  HCO3  Ho3 fe

1024 15/07/57  OWNER 0.0 My L0 113 o Rl

102 27/07/61  OWNER 0.0 1.0 010 3.0 1748 3 9

1024 27/07/61  OWNER 0.0 1.70 as 300 150 3

1898 13/07/61  OWMER 0.0 1.10 200 350 3.0 3% A/

2007 03/08/60 MR 0.0 715 1.20 395 1.0 3% ar

2007 08/02/81 MR 0.0 18 1.20 360 5 20 3 S 71

2007 24/03/61  BMR 0.0 18 386 B0 2.0 W9 a3

2007 26/08/61 0.0 15 .40 510 3320 W B M

007 16/09/62  BMR 0.0 18 1.30 532 o220 93 13

2007 24/11/66 BMR 0.0 15 1.9 %86 1% 10 1% %

010 2/11/64 B 0.0 1§ 1.680 46 By w0 B

256 31/05/61  OwNeR 0.0 1.80 38 How M an

250 08/12/67  WATER 0.0 1.4 830 1010 60 M0 2% 616 05.0 0.1

2056 11/08/70  WATER 0.0 140 290 AT 20 & M0 8.0 0.1

0% 10112 WATER 0.0 1.9 230 3 n B0 B 8 %.0 0.1

057 BT/ 0.0 1.0 1086 160 3.0 1126 408

57 O8/12/6T  WATER 0.0 .75 600 388 1260 1800 &0 730 33 95.0 0.3

57 /8% B 0.0 CALCR 7.80 16000 3680 40 200 Pif4 91.0 0.1

08 05/01/72  WATER 0.0 8.60 14600 1551959 61 L0 25 128 5.0 0.2

A8 05/85 BMR 0.0 AW 8.30 25600 0 3.0 7% 5.0

2099 11/08/70  WATER 0.0 1.0 350 M 30 B 3% 3.0 0.2

059 G4/0T/T2 WATER 0.0 9.0 3070 e 35 30 1% 19 16.0 0.1

2000 23/02/81  WATER 0.0 1.40 A 70 2.0 2% 509

UL 058 Bw 0.0 8.00 3600 68 5.0 30 3% 70.0

21 AT/05/T  WRD 3.0 .70 15% ay - 516 1008 336 3.0 1.1

21 01/0612 R 3.0 1.9 1700 a1 5% % 1.0 100 ® 2.0 9.0

Q2 ATI05/1 WR 50.6 .70 160 w3 123 1.0 8 326 6.0 0.8

865 07T12/60  OWNER 0.0 1.3% 5% 7% 310 37

265 31/05/61  OWNER 0.0 1.70 612 830 STk 3%

365 1201287 ONER 0.0 800 &0 24 %0 3.0 30 163

2365 10/04/76  WaTER 0.0 1.0 1180 037 164 A6 6.0 1980 3% 8.0 0.1

2866 28/01/61 MR 0.0 1.70 632 30 5% i

2066 08/12/61  WATER 0.0 8.00 L] 145 40 780 46

2866 09/05/65  WATER 0.0 1.9 140 10 40 98 )

2866 10/04/76  WATER 0.0 130 T LI 1668 5.0 1600 475 8.0 0.1

867 08/12/61  WATER 0.0 1.80 696 1075 87 9

BOT 112061 WATER 0.0 .65 7580 w1130 150 30 160 18 75.0

867 05/07/72  WATER 0.0 8.00 6820 B 8 e L0 100 38 8.0 0.1

3501 O7/12/60  OWNER 0.0 1.0 368 W10 W 4]

3521 01/06/61  WATER 0.0 GRAT 1.70 288 & 1.0 B 34

352 01/06/61  WATER 0.0 T 1.80 5 186 [ 4 . 9

4206 0.0 350 1670 5.0 809 814

4206 10/08/70  WATER 0.0 8.0 950 849 20 8.0 1230 1040 103.0 0.1

L7 31/05/61  WATER 0.0 1.80 350 050 L0 14 50




WELL  SAWPLE  SAMPLED  SANPLE AQUIFER TEMP. FIELD FIELD LAB. LAB. TOS  TOTAL TOTAL ANIONS CATIONS §i2 8 B TOTAL
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DATE BY DEPTH pi COND. pH  COND. ALK, HARD. Na K (@ Mg ¢ S04 (03 HCO3 Ho3 fe
4209 09/05/61 BMR-waTER 0.0 1.80 35 364 M 4 1B 165 30 3 020
10 31/05/81  BMR-waTER 0.0 1.70 X2 38 5 & N W 60 5.0 8 B8
k2 UNKNOWN 0.0 .80 610 W0 2 ¥ 9 8 X B 0 M ar 1 0 0.7
15 UNKNOWN 0.0 61 18 185 % 83 20 B0 1.0 1% %9
16 0611/61  BMR-WATER 0.0 1.40 6652 BN B 1165 3%
£216 10/08/70  WATER 0.0 100 6760 460 27 112 M0 46 163 196 190 2.0 90 B 0.0 Al
423 0.0 1.9 5350 A8k Bo W WS 08 1D 20
k238 15/02165 0.0 8.2 1800 568 % 8 49 310 3
4820 021176 WATER-NINE 0.0 DS 8.0 86 364 woa 8 8 B0 1.0 16 1% 8
4851 24/04/70  WATER "L TS 100
U851 26/04/70  WATER B2 TS 8.60 m 82 M 1 % 5 0100 1% B2
W51 BMN/T0 WATER 52 TS 8.70 859 286 w1’ % 13 W 1.0 18 a5
4866 24/05/65 0.0 1.0 1153 40 % 3 M R a0 35 1
5407 13/05/66  OWNER 19.5 11850
407 121766 OWNER 5.7 743 29850 1964k 286 4650 4050 TS K0 80 80 2.0 125 1730 1.0 0.8
5607 12111766 OWNER 10.1 1.56 2200 2180 28 5000 460 o 5 75 W0 3.0 1575 (bIS
3646 12/12/67  WATER 3.6 T4 20 485 20 310 K 0B W %1000 1 115 700 1.8
3647 05/05/72  WATER 0.0 830 9680 6630 413 3 1870 46 1 1% 239 5.0 159 58 20 730 3.2
64T 12112067 WATER k.6 7.65 7030 436 3% 980 100 120 210 130 W0 3.0 1040 26 185 80.0
565 09/8 BMR 0.0 CALCR 1310 W R 8 3 8 176 0.0 20
65 11785 B 0.0 .70 1800 1436 B8 10« 030 %0 o 18 0.1
ST 185 BR 0.0 8.0 1350 1060 1w B NN 1 20 W w3 1.4
6128 15/03/63  WATER 0.0 T8 L5 5500 303 210 %0 1000 7 300 M0 1260 3.0 1050 128 & 180 1.2
6128 16/03/68  WATER 0.0 18 700 5630 %9 W 105 W 76 B0 10 N0 20 %0 138 10 0.3
6129 04/04/63  WATER 0.0 18 1.4 %0 0 125 5 0 W01 B 1013 2% 13.0 2.0
6129 08/04/68  WATER 0.0 715 17601010 38 B n & W B 1.0 %0 2% 15.0 41
629 RI05/68  WATER 0.0 715 05 G450 1093 40 0 A4 2 N ¥ M 1.0 % P X 2.8
6129 1M/ WATER 0.0 15 830 730 68 7 U B 19 & B 0 100 1 39
6129 26/09/63  WATER 0.0 T8 1.0 b AN /4 6 71 ¥ U B0 W B4
6130 ] 0.0 1§ .66 10 0 R X 132 0 ¥ 130 1.0 1w 1 10 0.4
6130 06/68 WATER 0.0 18 695 700 49 & %0 ¥ o o6 0 8 A 9 1 70 Al
630 07/63  WATER 0.0 715 0 1m0 1@ 0 W 3 0 B 1% 20 10 o1 k0 1.4
630 27/11/68  WATER 0.0 718 830 89 50 A48 B % u /| I NI e 7
6130 27/11/68  WATER 0.0 15 850 69 93 N m 15 51 3% 180 m 1 % 4
6131 17/06/68  WATER 0.0 15 .85 %00 158 176 545 M 8 1 & B30 1.0 38 1 150 1.0
o131 A7/11/68  WATER 0.0 715 870 1006 674 206 m 5 K % 100 9.0 | 7 S )
6131 17/06/63  WATER N4 TS 140 70 1588 2 0 R X M & Mo 1.0 38 % 1 10 37
6132 O1/04/63  WATER 0.0 715 1.5 810 3 1305 [ 5[/ T N I Y 9% 1.0 T 18 1.0
6132 27/11/68  WATER 0.0 T8 8.40 &1 &0 B W M 1% 20 1 m 1o 7 ar 10
6132 04/01/69  WATER 0.0 18 900 1%
6133 26/09/68  WATER 0.0 718 850 803 689 bl 0 7 6 7 L4
6133 12/68  WATER 0.0 18 10 &1 &8 A0 W 8 a % B § 1.0 & W%
0136 11/04/63  WATER 0.0 18 1.8 240 k8 505 W oa B mn o W 8 8.0
6136 11/04/68  WATER 0.0 15 1.% 137 % 4 m oa n 5 B0 b 10.0 8



SAMPLE  SAMPLED  SAWPLE AQUIFER TEWP. FIELD FIELD LAB. LAB. TS TOTAL TOTAL ANIONS CATIONS S B B TOTAL
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DATE BY DEPTH pi COND. pH COMD. ALK, HARD. Ne K € Mg a__f S04 (03 HC03 Mo3 fe
AM/68 WATER 0.0 18 18101017 28 A5y 0B B0 100w 8% 3
AM/88 WATER 0.0 18 810 750 50 50 o X n 10 1 BB
08/04/68  WATER 0.0 18 7.5 860 % 0 0 5 R M6 % 20 o2 U R
2/09/68  WATER 0.0 18 140 @19 28R 65 8 M 8 9% 2.0 61 5 1
06/63  WATER 0.0 1§ 18 00 B0 %455 W 5 MW o0 Rk AR B X 0.4
M6 WATER 0.0 T8 2550 1800 48
NI WTER 0.0 18 1.9 820 63 20 m 5 8 % 15 1.0 10 810
MG WATER 0.0 8.00 1082 Th Bk % a0 R W 1.0 % ;R
M6 WATER 0.0 18 7.80 8650 638 i @ % 5N R 0 1.0 0N BB
AN/ WATER 0.0 18 1.0 9% % 218 % B % Y 80 1.0 A A%
19/09/68  WATER 0.0 T8 1.0 Q8 AR 730 1T T w0 e LYY
25/09/68  WATER 0.0 T8 1.9 an 928 566 Sk 19T 106 (£ NI 146
0110/68  WATER 0.0 18 1.5 A% 10%2 S0 0 A5 07 105 % 1 W
01/10/68  WATER 0.0 TS 8.00 948 B g u 10 M w02
02/10/68  WATER 0.0 1§ 1.0 83 10% W0 w1 00 9% w20
03110/68  WATER 0.0 18 1.0 2819 1039 0 0 A0 7 m 1.0 % A1
12/08/68  WATER a1 18 1.3 80 03 2 1% S5 6 86 B 80 1.0 9 123 % 30 0.5
09/09/68  WATER 0.0 1§ L0 “% 200 32 g0 & 1 8 20 3 u3 8
19/09/68  WATER 0.0 1§ 1.0 &8 [{U N | Y [ | w20 Wb
19/09/68  WATER 0.0 18 .80 Q06 2047 [t | A [ B £ N 2.0 6 o B
19/09/68  WATER 0.0 18 180 &1 288 % 40 o 1 & % 2.0 05 w U
2/08/68  WATER 0.0 15 8.30 VTSV ) mw % 3 19 o105 aMnB
UM/ VATER 0.0 1§ 8.0 148 866 343 1 8 0 U a0 R m N
16/09/68  WATER 0.0 1§ .80 9% &1 8 1% % & N 6 1.0 149 %3
17/09/68  WATER 0.0 T8 1.9 1912 652 BB W N 5 1.0 546 3
18/09/68  WATER 0.0 T8 8.2 Mo 10 1 % B 18 0 08 MU
19/09/68  WATER 0.0 1§ 1.70 194 684 % % 6 50 1.0 % 0 10
2/09/68  NATER 0.0 18 8.0 89 % w18 B N U 10 w7 MW U
BI09/68  WATER 0.0 T8 1.70 2049 [ 05 o B0 69 50 1.0 5% 310
2010/68  WATER 0.0 1§ 1.0 1509 % k) 1w 6 & % 195 1.0 W w2
01/12/76  WATER 0.0 T8 1.0 R0 2% 2% 83 moy W 6 %100 &0 B0 6.0 0.1
QIOTITT WATER 0.0 T8 .60 3650 2507 3% w8 0% 1.0 T 8 15 0.0 0.1
11/09/68  WATER 0.0 £ 8.0 137 100 Wb 15 3 6 R 170 8 0 5%
5/09/68  WATER AR 8.0 M7 Bk 280 2w 30 9 R w0 16 M %
1/09/68  WATER 5.4 €S 8.0 730 7 M0 o 8 B 0 20 8 M s
B/09/68  WATER 0.0 S 1.0 1164 oA ¥ n 8 MW 1% 79 12
B/09/68  WATER 0.0 €8 5700 2
5/09/68  WATER 0.0 T8 3800
26/09/68  WATER 0.0 1§ g0 WM 198 430 B k% 55 20 W 8
20/09/68  WATER 0.0 1§ 8.2 1939 14 DI D N 63 3.0 4 0B
08/05/69  WATER 0.0 18 7000 7500 680 206 200 1A 79 6% M0 10 3.0 A% o] I R X 5.7
07/05/69  WATER 0.0 S 70 7000 6510 22 A0 0 MB B M 153 1500 L0 1930 U b 6.0
UM/ VATER 0.0 18 §.40 1665 1100 P14 n R B R B0 100 e Mmo2
6 WATER 0.0 T8 6160 5000




SAMPLE  SAMPLED  SAMPLE AQUIFER TEWP. FIELD FIELD LAB. LAB. TDS TOTAL TOTAL ANIONS CATIONS §ie B B TOTAL
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DATE BY DEPTH pi  COND. pH  COND. ALK, HARD. N K (a M (L_F S04 C03  HCO3 N3 fe
18/10/68  WATER 0.0 18 5200

%M0/68  WATER 0.0 15 .80 3565 M6 8 % M8 650 1.0 766 1B 2B

26/10/68  WATER 0.0 1§ 8.00 390 280 1064 B 5% 49 10 m o1 9 m &

6 WATER 0.0 1§ 1.0 A% 1052 S0 0 A5 107 m 1.0 % W0 60
08/05/76  WATER 0.0 1§ 140 4080 2876 200 966 56 6 A6 10 2.0 80 db 5 6.0 0.4
08/05/74  WATER 0.0 15 2.4 740 330 95 W 3% &1 M m 2.0 80 A5 26 6.0 0.6

05/85  BMR 0.0 s 2.0 1.0 30 A% W% 2 105 w10 8% B 60 04

10T WATER %9 T 6.0 360 w0 % 1B S0 0 07 w9 ™ 10 m no2 10 1.3
061769 WATER 0.0 s 1900 489

26/04/69  WATER 0.0 »ps 150 2500 1610 2% 60 BB WM 6 35 10 4 o1 1o 37
20104/69  WATER 0.0 S 1.0 200 160 22 610 BB W8 60 1.0 430 )/ B N

27104169 WATER 0.0 s 1.0 2500 1650 2% 610 5 08 w8 W10 3% 3

28/04/69  WATER 0.0 s 150 2500 1640 20 65 W o8B W6 W 1.0 oo

28/04/69  WATER 0.0 s 1.9 1757 608 wooua om o 210 48 W3

2106/69  WATER 0.0 S 8.00 1795 620 BoA W g 10 B0 T

2/06/69  WATER 0.0 Ps 8.10 176 0 B W8 0 1.0 430 R 1

(4/09/12  WATER 0.0 18 10 600 B0 o A 0 & %1 18 0 3.0 200 3 8.0 1.4
01/05/69  WATER 0.0 PS 150 300 200 10 90 W56 a8 0 B 10 m B0 60 10 0.1
01/05/69  WATER 0.0 9 3000

02/05/69  WATER 0.0 s .00 B0 % 190 %0 0 % W 100 LU ) BB 60 0.1
03/05/69  WATER 0.0 oS .65 30 18 o 0 W B 20 80 29 0 6.0 0.1
I08/12 WATER 0.0 Ps 8.2 130 360 240 18 93 W59 1% e 1w 2.0 868 P2V A 11
BIITE  WATER 0.0 S 1.0 200 W6 AT 4% W H omoR B 100 33 1 15.0 0.1
05/02/69  WATER 0.0 s 790 30 230 130 88 5 5T 16 100 ny 20 10 19 % 15.0 b3
210669 WATER 0.0 Ps 8.40 3046 966 70 B s w8 1 2

10/ ATER 0.0 Ps 170 4500 300 202 %S (| S T T S 17 %120 9% A B 5.0 0.7
BIQR/TO WATER 05 18 .30 1980 108515 0 131

BIRIT0  WATER B3 15 110 1980 156 510 375 1%

26/02/70  WATER N4 18 6.0 230 U 500 181

/0310 WATER 305 18 .50 2400 160 150 560 EL T T P/ 50 1.0 35 1B ¥ 0.0 0.7

10 WATER By 18 630 2700 %0 142 700 o8 w8 80 1.0 39 moa3 o 0.4
/0370 WATER LN 6.60 2800 210 1% 700 o8 mon 60 1.0 40 1B 050
06/02/70  WATER 9.3 S 6.60 3900 2200 162 100 oo 5 | B0 60 105 1% 16 3.0
11/03/10  WATER 93 1 8.10 4500 %10 1220 364
16/03/70  WATER 161.6 1§ 8.00 4700 0 W 1120 390
08/03/70  WATER %.5 S 810 k00 %9 %0 1000 30
BIOTIT0 - WATER 6.7 T8 1.0 010 120 206 A7 W3 B B 1 1.0 13 A& 60
IOH/T0  WATER 8.8 ps 1.60 17680 88 5500 31
/04/T0  WATER 8.8 S 15000
/010 WATER 85 pS 1.60 17630 %9 5560 303
/0410 WATER %5 P 14500
BIGIT0 VATER U PS 1.0 380 50 88 mon 9o 82 20 5% o1 e 4.0
BIOTT0  WATER 03 s 810 4560 B0 24 B9 705 79 106 135 100 3.0 60 Mm99 D 1.2
0512110 wATER-BMR  71.9 650 710 €0 76 230 0 B B B 19 B0 20 B4 B M B0 3.6
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WELL  SAWPLE  SAWPLED  SAWPLE AQUIFER TENP. FIELD FIELD A8, LAB. TOS TOTAL TOTAL ANIONS CATIONS Sie B B TOM
DATE BY DEPTH pi COND. pH  COND. ALK, _HARD. Na K C Mg CLF S04 Co3 HCO3 No3 fe
7483 05M2/10 WATER-BMR 0.5 6.0 860 690 0 260 M0 N T B WA L0 AN m 7 30 0.3
10000 24/01/71  WATER %.6 15 150 BN %0 1% 49 S0 8 U0 T3 m 20 10 18 106 7.0 3.6
1002 B/0111 cowany  39.6 TS 750 200 1370 40 k9 20 W M2 k6 B 20 IS m o5 6l 8.6
10015 28/01/71 Coweany &9 TS (930 300 A8 1403 650 & 29 108 1 2.0 &0 0 6 300
10015 30/04/83 CoaNY k9 TS .80 S0 o0 138 13y 68 M 20 M 0 20 8 181 0 0.3
10019 2010/ WATER 0.0 §.00 290 W0 29 W M 9 s W o220 m 13 &80 0.8
10019 20/04/83  WATER 0.0 A0 750 1830 0 235 6 0 & 76 8 o220 M B9 8.0 1.0
10019 2/001  WATER 6.1 70 250 10 A0 1m0 X ¥ 20 W B M9 69.0 14
10019 2/01/83 cowawy 81 TS L0 20 1% A0 W ¥ o0 % ¥ 3% 20 M0 % 119 8.0 1.4
10387 05/07/72  WATER 0.0 8.00 470 W90 30 9B 1280 2 1 136 1%t 40 1080 W oo 8l 0.1
10402 14/07/72  WATER 0.0 € 70 M0 M0 W 9 9 W M w06 W A8 13 360 1.9
1403 13/07/72 WATER 0.0 € 740 TR0 3300 1 166 810 K0 25 238 %0 1.0 718 B0 .8
10406 18/07/T2  WATER 80.0 18 810 140 80 6 w3 M T B W 10 10 8 mo8 B0 1.1
10406 15/06/72  WATER 0.0 90310 126 1530 4210 15
10406 15/06/72  WATER 0.0 T 1.00 126 15300 40270 15
1042 26/01/T2  WATER 2.0 €S 7.0 W0 T M8 %6 1% 0 B8 & 1.0 8 W o N 0.8
10623 (3/08/72  WATER 8.0 71§ 10 130 80 % M 1% 18 W W (51 R 1 woo% %0 0.7
1085 09/08/72  WATER o £ Wo 9% W M5 1 1 &6 N 1w 0 & 36 200 5.0 6.8
10463 18/09/72  WATER 0.0 2.0 810 2640 1700 80 S8 B 4 M0 T 1.0 WS % & 050 0.3
10463 18/09/72  WATER 0.0 T8 2.0 820 %0 180 W 66 B R M6 T o W 5 1o 0.4
10463 18/09/72  WATER 0.0 T8 70 2600 1880 12 80 B 49 T8 MW 53 1.0 455 /7 T X 0.5
1043 22/09/72  WATER 8.0 18 700 380 w810 1 8 W K TS 5 1.0 W 6 &0 6.0 1.3
10464 19/09/72  WATER a0 18 7.0 350 860 4k M08 4 0 M5 718 85 3.0 % M 1 80 2.2
10665 12110/72  WATER 0.0 200 740 2560 10 A0 63 oou Mm% 100 05 ¥ M0 11
10465 12/10/72  WATER 0.0 20 70 280 w60 W 5 U B M 8 % 1.0 % oo a0 5.6
10465 28/09/72  WATER 3.0 PH 7.0 0 M0 166 69 M K 10 % o100 3 0 &%
10465 28/09/72  WATER 60 PH 780 280 180 0 &0 W N W & 10 M ¥ 2 N0 0.9
10460 15/09/72  WATER BSOS 7.80 W0 B0 136 76 6165 86 10 10 163 40 1050 1.7
10466 18/09/72  WATER 8o T 8.0 ¥0 20 153 M W5 B 10 A 80 1.0 W0 1B 5 B0 1.4
10666 21/09/72  WATER %0 T8 8.00 50 260 1 & 4 % 15 8% 8 10 6 4 A 1 1060 1.7
10467 30/09/72  WATER 0.0 T8 2.0 130 R0 A0 m M %6 20 8% 1 1.0 % 2 0.0 0.4
10467 30/09/T2 WATER 0.0 18 2.0 690 30 40 B0 B T & 26 N 18 1.0 W B 6.0 bS5
10467 30/09/72  WATER 0.0 18 a.0 1.0 3350 18 90 % 3
10467 25/09/72  WATER %0 718 100 2310 1600 165 6 6 W0 W 8 e 10 8 0 3
10468 06/10/12  WATER 0.0 T8 2.0 7.0 290 1830 20 &6 5 b w8 % 1.0 40 a1 T30 0.8
10468 06/10/72  WATER 0.0 %.0 140 2540 10 1 6n ok 1B 8 S0 1.0 45 a0 n
1068 30/09/72  WATER 0.6 T8 2.0 100 80 800 100 T W N 0B B0 0 195 2 8.0 8.0 8.1
10483 20/09/72  WATER 0.0 S 740 1950 130 1% 510 a ¥ N 0 B0 W B6100 6.0 0.2
10483 20/09/72  WATER 0.0 s 2.0 TA0 1950 1360 1% o2 W N9 108 o100 W 86102 1060 0.2
1483 20/09/T2  WATER 0.0 s 2.0 730 1950 1360 % sr a2 B % 6 W10 W Bo 100 8.0 0.3
10483 30/09/72  WATER 0.0 ps 20 740 05 0 0 5% A 8 10 4 B 100 B A8 R0
1483 210/M2  WNTER 0.0 s 2.0 2010 W 5% n 2k
10483 QM0/M  WATER 0.0 S aq.0 2030 1% 50 mn 2
163 A0/ WATER 0.0 s a.0 750 030 N0 W0 Sk A R W N WM o0 W a8 80
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WELL  SAWPLE  SAMPLED  SANPLE AQUIFER TEWP. FIELD FIELD LAB. LAB, TOS TOTAL TOTAL ANIONS CATIONS §ie B B TOTAL
DATE BY DEPTH pi  COND. pH  COND. ALK, HARD, Na Kk (2 Mg ( SOh (03 HCO3 N3 fe

—

10483 12/09/12  WATER A0 pS 790 1900 1360 188 s 20 % 1 % 310 2R 9 105 6.0 0.2
10483 27/09/72  WATER 7o s 2.0 780 1810 10 196 7 26 B M8 s 3 1.0 M0 B R0 0.5
10485 18/10/72  WATER 0.0 15 2.0 8.40 750 20 60 183 s0 25 ¥ 1 0 &1 103 W B 0.1
10485 18/10/12  WATER 0.0 15 2.0 . 1.60 280 130 185 5% PPV 1 ST Y &1 W B 15! 2 % 1.0 0.3
10485 12110/12 WATER 9.0 18 700 240 1680 183 615 s 4 18 T2 W10 3 T 6.0 3
1485 12110/12 WATER 0.0 T8 790 B0 0 18 69 A5 W 16T T A /AN 0.5
10485 12/10/12 WATER 00 1820 20 10 1 o w8 o1’on 28 1.0 X0 26 1% M0 21
10486 18/10/712  WATER g0 15 2.0 08I0 B a0 e % M5 6 1k 20 70 M % @ 1.3
10486 18/10/12  WATER B0 15 U0 7.0 %30 460 a0 9 1m0 126 W8 1R 150 30 %0 2 8o 3.7
10488 2510/12  WATER 0 ™ 750 310 1% 8 % 20 B MM 8 20 3 29 1% 10 0.2
10488 25/10/72  WATER 0 M 740 2% 10 10 B % B 10 & 4y 1.0 ¥ AT T A 0.1
10690 10/11/12 WATER 0.0 15 2.0 740 0% W0 193 B ¥ W01 6 Mo % 35 10 6.0 0.2
10490 /112 TR 0.0 18 2.0 7.0 100 w0 193 s® 1 ¥ M8 o0 % 25 1 6.0 0.1
10400 1511/12 WATER 0.0 15 2.0 8.0 1.5 20 1370 195 5% B ¥ Mmoo 0 % B % N0 0.1
10490 15/08/80  WATER 0.0 T8 1.0 2470 1390 1% 52 2 B M0 W 10 AW B % 70 0.1
10490 26/09/80  WATER 0.0 1.0 2430 10 1 Sk 2 ¥ M & N 10 3 Bw Ml 0.1
10690 1M/12/80  WATER 0.0 15 6.0 120 B0 W01 B w ¥ 1Mo o0 B %60 0.4
10490 14/01/81  WATER 0.0 18 740 210 1360 190 5 PAX T T 1 Y | . U S /) ®% 600 0.1
10490 24/04/82  WATER 0.0 718 2.0 70 280 110 85 S0 %5 4 106 ¥ 100 30 2 % 00 0.1
10490 09/07/82  WATER 0.0 15 2.0 0.0 250 1700 1% 8 w o4 m R 0 48 a1 % 0.3
10490 30/09/82  WATER 0.0 T8 730 850 1510 189 T 42 B M b OO0 W B8 60 0.1
10490 16/03/83  WATER 0.0 1§ 750 280 10 18 S0 %6 W M9 & M 10 3 21 8 6 0.1
10490 02/09/83  WATER 0.0 T8 7.80 2080 140 189 5% oy mo8 010 % /AR /A 0.1
10490 05/85 BMR 0.0 s 2.0 1.0 20 150 W8 w0 ¥ 10 % W N 800 03 20

10491 20111/12 WATER 0.0 15 2.0 7.0 20 190 183 %6 % @8 M8 9 1.0 80 o no 0.2
10491 MM R 0.0 18 2.0 8.4 7.0 2660 180 185 S0 3% & M 6 W20 0 2 & 0.0 0.2
10691 05/05/7%  WATER RO 15 %3 1.0 220 150 18 K e 8 10 w0 00 1.2
10491 8172 WATER R0 T8 780 20 180 1 5 W8 Mo & W0 3 A0 1 8.0 1.4
10491 BB/ WATER 0.0 18 790 %0t 18 S Wooaono 0 W 100 30 9 76 6.0 0.5
10691 08112 WATER 1.0 1§ 100 240 1910 180 s noa 0w 8 M0 1.0 W 20 75 600 0.3
10492 10/11/72 WATER 3%.0 18 1.0 260 A0 180 & oS ™ 16 % 20 M 0 o 00 59
10493 16/M11/12 WATER 0.0 1§ 740 4S80 30 26 %6 68 16 196 M6 & 20 N as 1 %l 0.2
1493 2M1/M2 WIRR 8.0 15 700 W00 3010 210 105 %0 7 2 M 7 20 N B 19 W0 0.3
1049 27T11/72 WATER 0.0 18 750 560 B0 28 &5 80 M8 13 2 3 20 8 Mmoo 10 6.3
1049 2/M/12 WATER 3.0 718 760 49 20 23 69 T 12 16 W0 07T 20 T B 80 1.4
10496 21112 WATER 6.0 18 750 500 BN 28 7% &0 M 126 W0 7 20 780 a0 %0 8.4
10495 01/00/83  WATER 0.0 15 20 7.80 1300 810 26 % 105 18 0 3 0 180 9 10 0.1
10495 25/00/73  WATER 8.0 18 .60 190 &0 29 M [ T A | 1’ 10 18 LA/ S 2.0
10495 25/01/73  WATER 6.0 18 150 1260 80 Wk 29 wm o on 8 o 9% 20 110 W 2 w0 2.0
10495 25/01/73  WATER 6.0 15 2.0 170190 150 195 8 3B % M wou0 W B2 B 8.0
10495 26/01/73  WATER 6.0 T8 7.0 130 80 B w0 % 1M B 0B w0 18 M2 W0 0.5
10495 26/01/73  WATER 6.0 18 7.0 120 80 41 20 180 11 B B 1m0 16 B2 B 1.2
10495 26/01/73  WATER 6.0 18 70 180 80 40 20 1% 7 B 0B 20 16 1260 1.6
10695 27/01/T3  WATER 6.0 T 150 1260 80 25 %5 w1 0 28 m 1.0 m B2 WD 0.3
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WELL  SAMPLE  SANPLED  SAWPLE AQUIFER TEMP. FIELD FIELO (AB. (M. TOS TOTAL TOTAL ANIONS CATIONS 52 B B TOTAL
DATE BY DEPTH pH_ COND. pH  COND. ALK, _HARD. Na K (@ M ( S04 (03 HCO3 O3

-
—
a3

P R e -

10495 21/01/73  WATER 0.0 1 750 1290 810 A2 20 W 7 R B im0 e % 1 WD 1.6
10495 21/01/73  WATER 8.0 T8 70 180 810 B 20 W 7 X B m 20 1 M 2 A0 2.2
1059 05/85 BMR 0.0 s 2.0 .50 3000 250 ooua A & 10 1 A6 2 130 01 30
1059 2/04/T5  WATER .0 PN 0 R0OBH o w W M B B S0 10 T am o160 3,
1059 11/04/T3  WATER 3.0 P 7.0 310 20 n0 3 5 oAar B 55 10 0 B 1 Ml 8.
1059 11/04/73  WATER 9.0 PM 7.0 B[O OB A 9B W 3 B m 106 A1 100 0
10597 28/06/73  WATER .0 18 0 WO M5 e T o R K T 20 & W5 60 1
10597 1/04/T3  WATER 0.0 T8 780 00 A0 15 70 WM 89 W 8 50 1.0 38 2 30 %0 5
1059 09/05/73  WATER 0.0 1§ 750 5B BN A0 89 M0 M 153 16 093 2.0 8N M4 00 1
10598 17/04/T3  WATER 0.0 18 7.0 510 B 33 8% 7o o ME 11 M6 1m0 810 BB 60 1.
10619 15/05/73  WATER 0.0 15 7.0 810 W0 219 W w5 % A i 1.0 W 81 1 130 0
10619 01/05/73  WATER et 15 2.0 .00 %0 W0 W 4B W B % 8 4 10 W Mmoo 130 0.
10619 15/05/73  WATER 61 TS T B0 B0 A Wow BB W o0 5 1 130 0.
10619 15/05/73  WATER ot T8 750 B0 W0 20 W3 W A R R 010 2 1 60 0
10619 30/05/73  WATER gt T8 2.0 TH B0 0 20 B W/ % BN W10 M 1 130 0.
10619 30/05/73  WATER BN 2.0 740 200 D @0 268

10619 31/05/T3  WATER 6 T8 2.0 750 20 1m0 o2 B M B3 B9 8 10 W a2 130 0.2
10619 01/06/T3  WATER gt 15 2.0 140 230 0 W 9 88

10619 01/06/T3  WATER gt 15 2.0 .00 A0 W0 2 &% W ¥ % @8 9 1.0 W amoob 130 0.5
10619 10/05/T5  WATER B30 T8 810 210 10w M % B R W 1.0 W m o1 10 1.4
10619 04/05/73  WATER 8.0 1§ 7.0 B0 B0 W48 030 % % 1% 0 A0 w1 Ml 1.4
10621 18/05/73  WATER 9.0 € 8.0 1610 %0 2 A5 B0 15 & % W 10 1B w1 ud 8.4
10661 04/06/T3 0.0 £ 70 W0 5% 186 6 M0 49 104 8 20 X0 ar W 5.0 3
10662 29/08/T3  WATER 0.0 1§ 740 W0 M0 12 8 W B M0 & & 20 W B 1l 16.0
10662 09/05/73  WATER 3.5 P 7.0 100 540 309 145 ®ou 0 1 m on oAl 1.8
10662 29/05/73  WATER 8.0 15 10 BOOAN WO 2 RO 8 Mmoo 2.0 0 ub 10 2.8
10666 09/08/73  WATER %0 718 7.80 A0 160 180 58 m o4 om 8 B 20 W 2 1’ 7.0 b1
10666 05/08/73  WATER 6.0 T8 750 w0 0 6 R e B o R 20 2.0 1 a6 11 W0 5.6
10666  05/08/73  WATER 60018 [0 BT N N 77 A YA AN VA N om0 0.3
10667 25/06/73  NATER 0.0 Tse0 26,0 6.9 2350 1830 180 48 25 W3 TS 481 1.0 W0 % Nno 0.1
10667 28/06/T3  WATER 0.0 180 2.0 LR L T (T > N T Y /A 1 [ M R 25 15 100 0.1
10667 17/07/T3  WATER 0.0 1580 2.0 700 260 1700 186 6 M0 0 M6 M k6 20 40 a1 b

10667 05/05/T3  WATER k0TS 150 w0 10 B oM W ok 10 8 5 1.0 3% /AN T X | 1.5
10667 4/06/T3  WATER R0 T8 70 2610 180 1R &7 W1 4 18 70 40 1.0 45 18 8 5.0 0.5
1068 73 WATER 0.0 15 20 8.10 3200 180 805 662 20

10668 18/07/73  WATER 0.0 18 2.0 .00 0 20 w3yt ¥ St M8 %30 6 a0 6.0 0.4
10668 19/07/73  WATER 0.0 18 2.0 750 %30 U0 40 8 80 M 1% 11 10 20 &0 9% 8.0 0.1
10668 19/07/T3  WATER 0.0 18 2.0 7.0 430 WO % & 80 M9 1% 19 1% 2.0 810 o0 6.0 1.5
10668 09/05/73  WATER 0.0 18 690 3080 A0 176 TS W M 10 T8 5% 1.0 60 85 8.0 0.1
10668 26/06/73  WATER 8.0 18 70 W0 B0 T 8T M3 % Mmoo & 10 T 9 &0

10688 30/08/T3 WATER B0 T8 7.0 650 S0 1 29 MW 70 &5 155 B0 2.0 U8 o 1 1.0 0.7
10688 14/08/73  WATER 5.0 T8 70 M0 S0 156 A1 98 63 B w9 129 6.0 2180 1w 1 A0 0.3
10689 17/08/73  WATER 0.0 1§ 70 200 190 185 %6 W 1% T 50 10.0 50 w5 10 0.2
10689 28/08/73 WATER 0.0 T8 7.0 20 180 19 &8 W N W DB 00 40 &3 ¥ B0 0.1
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WELL  SAWPLE  SAWPLED  SANPLE AQUIFER TEMP. FIELD FIELD LAB. LAB. TDS  TOTAL TOTAL ANIONS CATIONS 52 B B TOTAL

DATE BY DEPTH ph COND. pH  COMD. ALK HARD, Na K__Ca M S S04 C03 HCO3 Mo3 fe
10689 05/85 BMR 0.0 smo 2.0 7.0 %0 1750 d0 30 10 W 10 40 M2 0.0 03
10689 14 WATER 00 1520 130 200 1m0 A7 ok M @ W B A0 1.0 0 %5 2 6.0 20 85
10689 Q&/07/73  WATER 5.0 T8 170 2000 180 176 602 2 W0 W76 S0 1.0 o A6 T30 0.1
1069 0973 WATER 0.0 18 2.0 140 660 30 183 w80 00 B T 165 15 0 240 Wl 1.8
10691 31/07/73 WATER s 15 2.0 1.0 6160 530 190 AU 0 4 1 w6 1 2.0 2040 &3 10 0.4
10691 01/08/73  wATER ne 18 7.80 660 50 % 5% o5 & T om0 A0 AT B Y 0.1
1062 03/09/73  WATER 0.0 15 - 2.0 .80 3810 26 650 5} U5
10692 04/09/73  WATER 0.0 18 2.0 7.0 330 A0 A7 &0 W6 18 2.0 60 5% 700 0.1
10692 2.0 bl R S 80 L0 0 182 23 06 50 04
1069 03/08/73  WATER %.0 715 mooAwn Ar M B M8 5 20 &0 %5 5% 6.0 3.2
1062 31/08/73  WATER 3%.0 71§ 1.0 M0 A0 20 618 o1 16 80 m 0 a0 % 6B 80
10692 05/05/T4  WATER B0 15 2.0 7.60 1.0 360 AN 220 6% % & 120 8 8.0 0.1
10692 8.0 0 &6 1 a4 M 650 184 9.3 07 &5 0
10692 06/08/73  WATER 0.0 T8 140 0 0 0 69 oo 8% 1 0 8% 2 M6 6.0 1.6
10692 03/08/73  WATER 3.0 18 7.0 80 20 240 ™Moo 610 & 130 % 83 20 00 MmN N
10693 01/09/73  wATER 0.0 15 2.0 130 2430 1650 180 590 g6 W 26 o W10 3 A0 17 80 0.1
10693 07/09/73  WATER 0.0 15 2.0 1.0 %0 180 182 0 B85 4 16 6 B 1.0 35 o’ 80 0.1
10696 09/08/73  WATER 3.0 18 780 2480 170 180 588 P I I LA B 2.0 45 W N7 0.3
10695 06/09/73  WATER 0.0 ¢S 2.0 100 1260 &0 18 % B 4 B 19 20 1% 8% 80 0.1
10695 15/11/79  WATER 0.0 £ .60 1290 1010 180 2 m 3 3 N 13 2.0 140 20 118 760 b
11539 26/03/T7  WATER %0 TS 170 &80 &0 A5 1 8 16 15 9 2.0 6 8 1 190 21
1539 26/03/11  wATER 6.0 18 10 %0 60 26 Bk o 3N N 6.0 B H 6 .0
1540 28/03/17  WATER A0 M 1.70 80019 2 hoB ko o2 R 3 0 8.0 9.1
1540 01/06/T7  WATER 5.0 P 120 1000 50 20 29 nm % 0 o220 % A0 810 10.0
11540 16/06/77  WATER 0.0 P 740 100 M0 %0 29 o4 W T 2 100 o6 o 17
11540 18/0/T7  WATER 6.0 Pu 130 90 60 26 2k m % W 5 o0 o as 9 6 .0
1541 QIOA/TT  WATER 8.7 T8 180 260 1510 ¥ 53 o8 NN 6300 w2 "o 23
11561 05/0/T7  WATER 8B.0 18 170 200 120 283 292 B 4w B R 29 88 %8 8.0
11542 14/04/T7 WATER 6.0 T 700 180 1120 A0 W0 28 7 B %0 A B B 180 b
11545 20/0k/T1  WATER 8.0 PH §.00 1030 T B0 23 % 0 2 X W 2.0 1% B0 6.0 5.0
1945 09/06/T7  WATER 8.0 20 150 180 60 25 2 1 & 7 ¥ 0 20 1% m o780 0.8
11545 12/06/T7  WATER 8.0 2.0 .60 M0 &80 23 8 2 8 B 3 % 20 18 WA 460 1.1
1155 20/0/T1  WATER .0 PN 1.0 110 60 21 Wk 1% 2 W % 06 20 18 2 1B 4.0 0.7
1155 20/04/T1  WATER %0 PH 820 M0 M0 250 W 1 B % B % 1.0 1% T B0 kb
14T B/04/TT WATER 9.0 £ 140 140 M0 A0 1R 13 0 % g 1.0 B 93 9% 6.0 3.9
1550 28/04/T7  WATER 85 18 150 1080 60 255 2 m ¥ % ® 20 1 m ono8.0
11551 30/04/77  WATER .0 PH 130 1000 600 200 2 g 2 B X 9 20 10 uh 350 60.0 9.7
1551 29/04/T7  WATER 4.0 PH 680 1120 700 178 2 m % % 9 % 20 & aAr 15 9.0 6.5
1551 29/04/11  WATER 9.0 pH 740 %0 810 205 2% 8 2 & 6 20 & M5 0.0 0.5
1551 30/04/77  WATER 9.0 PH %2 B A5 0 g 3 4 9 9 20 o % K0 8.6
1573 Q/05/TT  WATER 1.0 150 10 700 A0 2% mw % & 3 8 20 8 M} o1 B0 5.8
1576 03/05/17  WATER 53.0 PH 1.9 10 &0 5% W W N X 8 2.0 16 w10 3.8
1576 03/05/11  WATER 3 P 19 10 60 280 2% won R’y % 20 10 B2 U0 8.0
1576 1/05/11  WATER %0 T8 10 130 0 26 W m o3 & R w20 wo3oas g 1l 3.8
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WELL  SANPLE  SANPLED  SAMPLE AQUIFER TEMP. FIELD FIELD LAB. LAB. TOS TOTAL TOTAL ANIONS CATIONS §ie B B TOTAL

DATE BY DEPTH pi  COND. pH COND. ALK, HARD. N K (G Mg ¢ 504 €03 HCO3 Mo3 fe
11571 11/05/77  WATER 80 T 780 120 &0 0 % r 7 ¥ ¥ 1% 0 W 3R
1577 12/05/77  WATER 8.0 18 20 180 70 M /M w6 19 N 90 148 » o 30
NS A0S WATER 8.0 T8 .00 210 0 28 M6 N0 % 18 8 ¥ 20 &0 a1 130
1578 16/05/T7  WATER 9.0 P 100 1050 60 280 A 6 RO Y 1% 10 % B 1w 8.0 1.5
15718 17/05/T7  WATER 0.0 PH .0 %0 0 W 2 s W u o 20 N 60 0.1
1579 18/05/17  WATER 6.0 PH 1.0 10 60 20 AT W ¥ % Y & 20 166 o9kl b4
11605 18/05/11  WNTER 00 18 A0 180 M0 0 W3 B L > T4 A 1/ B N & a0 0.1
1605 18/05/77  WATER 0.0 T8 140 1.0 W
1605 31/08/T7  WATER 0.0 T8 780 %0 &0 85 W W B ¥ B & 1.0 0 ar v 800 0.1
11605 410/ WATER 0.0 T8 150 % &0 B0 M /AT | RS 9 o0 B8 800 0.3
1605 AN0MT WATER 0.0 18 810 80 60 220 15 M N N 2 6 1.0 % W B 0.8
1605 25/1/T7  WATER 0.0 T8 740 1000 60 B0 A3 1 B WL B % 1.0 10 B 8.0 0.3
1605 05/01/78  WATER 0.0 715 70 100 60 A0 a0 N 4 2% 0 0 1 M B 80
1605 24/01/18  WATER 0.0 18 7.0 1020 60 85 A3 1B W L 5 00 10 MM B W 80 0.2
1605 /0178 WATER 0.0 T8 1.0 100 28 A 113 i
11605 17/02/78  WATER 0.0 18 700 100 700 23 A 100 u
11605 05/05/78  WATER 0.0 18 140 1.0 40
11605 25/01/78  WATER 0.0 18 .40 109 26 W 1.0 K 0.2
1605 2/09/78  WATER 0.0 &S 1.0 1% 26 A5 120 IS
11605 17/01/19  WATER 0.0 1§ 150 1000 63 25 1% 1B N W % 1.0 6 a8 Tl 0.8
11605 14/08/80  WATER 0.0 18 740 100 60 BE 1% 16 B W% % 1.0 10 B 4 80 0.5
1605 27/11/81  WATER 0.0 1§ 160 A% 180 2w B0 W B W % 2 1.0 3B 003 K50 1.1
1605 17/08/82  WATER 0.0 1§ 120 120 ™ B Wo¥ % 0 W0 W db 760 0.2
1605 08/12/83 WATER 0.0 18 30 780 1000 50 2 W m B ¥ Y 3.0 0.1
11605 08/12/83 WATER 0.0 15 30 180 1Mo 0 W M J LU > T4 N // B M B £ ae b5 6.0 0.1
1605 0585 B 0.0 sw 2.0 180 % & 1 % & 5 109 10 % B 0 5.0 06 10
1153 OTA1/63 Bm 0.0 1.8 208 612 113 65 B3 M
1778 17/G3/18  WATER 00 18 20 180 M0 X0 13 195 % R W% M 1.0 1% W2 1.0 0.9
1718 06/10/78  WATER 00 15 150 9% M5 185 139 56 B W M6 W 1.0 W @ 1 kD 1.8
T8 O7/12/T8  WATER 0.0 18 10 4% 20 A5 1B S0 % ¥ M %9 1.0 W 61 160 1.2
1778 16/01/80 WATER 0.0 1§ 740 W70 21 20 16 % 0 W10 %1 1.0 1000 w150 7
11778 14/08/80  WATER 0.0 15 780 030 10 2 Mmoo W w MmN W 10 50 a6 30 1.0
1718 Q/03/82  WATER 0.0 T8 110 80 M0 24 150 S8 B W 10 85 1.0 9 1 130 2.0
118 15/02/78  WATER 0.0 18 130 %0 0 W w1 A U U % 1.0 130 o3 400 b3
Mg A7/RM8 WATER  113.0 TS 10 B0 U0 W T B0 0B % 6 1% 1.0 170 mok 3.4
e 8/0/M8 waer 1130 TS 7.0 80 k0 90 3 ke B O¥ 100 M 1.0 1040 A/ R X 8.9
1789 28/02/78  WATER .0 120 280 W0 83 W & 57 7% N ¥ O30 W0 515 5.0 Ll
1790 25/02/78  WATER 15.0 % B8 Moo 10 300 8% 05 131 750 34
1827 28/0/19  WATER 0.0 718 0 By 1 B0 M0 e 6 80 0 18 0 176 a5 20 0.1
11827 18/01/19  WATER 0.0 718 150 180 mooar ¥ monmooa 3 1% 1.0 176 5 5 20 0.1
& 0Ny e 0.0 T8 150 w0 70 2 & W0 1 & BN W L0 6 20 0.6
11821 16/01/80  WATER 0.0 18 100 136 880 w6 B 15 16 65 N 186 1.0 178 5 20 0.2
11827 05/03/80  WATER 0.0 T8 10 10 19 2 B 18 19 & 8 10 1 a6 Al 1.6
1821 14/08/80 WATER 0.0 18 740 MO IO 20 B/ 0 16 66 2 1 10 10 W7 A0 0.1
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WELL  SAPLE  SANPLED  SANPLE AQUIFER TENP. FIELD FIELD A8, LAB. TDS TOTAL TOTAL ANIONS CATIONS §ie B B TOTAL

DATE BY DEPTH pH  COND. pH  COND. ALK, HARD. o K (@ M L f S0k €03 HCO3 o3 fe
182 0110/ wateR 0.0 T8 7.0 160 T80 B0 W 019 653 M o017 B8 U0 0.1
18 M8 waTER 0.0 15 1.0 1310 &80 a1 %0 o 18 3 % B 1.0 180 % 9 A0 0.5
M 05/85 BMR 0.0 s 2.0 L0 190 80 [LU I L S B | 1,0 16 o 4 BL 0.2 10
& 21018 waTeR 0.2 T8 10 1290 80 a5 0w B 19 u a0 1w w5 Ul 0.1
1865 24/02/78  DRILLER 0.0 8.00 7830 S0 312 &5 410 18 148 128 1935 40 140 B8 %0 6.6
1208 15/08/80 WATER 0.0 78 6.90 290 WS 196 SR LTI R | B0 R0 B 8 8.0 0.1
12058 25/09/80 WATER 0.0 18 150 2640 1480 188 5B o) [ T Mo 8 0 0.1
12058 02/01/81  WATER 0.0 18 1.0 2680 w0 192 % oo % e B 1033 B8 &80 0.2
12058 14/01/81  WATER 0.0 15 1.0 260 10 10 5B (| I TR L A o100 30 B3 & o 0.2
12058 24/04/82 WATER 00 T8 110 0 130 185 510 800 21N o0 B %% 8.0 0.1
1208 30/09/82 WATER 0.0 15 10 180 10 10 6 Bdo B MmN o0 M B9 %0 0.1
12058 16/03/83 WATER 0.0 18 1.0 20 1530 19 5 ®BqM 6 o0 M Bo B 60 0.2
12058 31/08/83 WATER 0.0 18 2.0 .80 260 1530 185 %0 oo 100 30 8 50 0.1
120%  05/85 B 0.0 sw 2.0 7.4 750 2000 1350 MW 30 105 60 o100 B 0 60 04 20
1208 01/11/86  BR 0.0 8.00 20 150 A0 7 W0 108 32 30 B9 0.0
1208 17/03/19  WATER DRI 140 2260 ST 180 S0 A 3 M 6 3% 33 20 8 700 0.3
1208 21/03/19  WATER 6.0 18 7.0 280 W7k 180 S0 | I U U B 0 1.0 30 W8 o 8.4
12059 05/03/19  WATER 8.0 P 1.0 310 2395 A5 60 819 16 76 M0 60 Bo5 3.9
12000 05/03/79  WATER k.0 18 140 QI 25 A 60 68 &8 1% 8 M 20 LT 2.4
12061 06/03/19  WATER 0.0 pS 80 2 185 760 %N 19 8 m 20 70 26 5% 8.0 3.8
1206 08/03/19 WATER 00 T8 10 0 M5 Mmoo &0 B N 0N 9
12062 08/03/719 WATER 0.0 718 140 2430 103 Wk W8 106 268
12003 (9/03/19  WATER 8.0 18 7.0 380 2040 200 610 0 0 128 TN 820 5% Ak 810 13.3
12066 10/03/19  WATER 8.0 18 190 380 0 00 W 350 18 7N 820 % Ak 61 0 1.1
12066 16/03/79  WATER 8.0 15 870 QL0 250 205 760 N80 % g 20 M1 B 4
12065 1412119 WATER 0.0 715 14D 4000 2560 206 787 008 160 N 1% 20 60 Bl s 8.0 0.3
12005 05/85 BMR 0.0 s 25.0 .50 3000 2% W 80 10 75 65 1.0 500 29 3% B0 06 60
12065 16/05/19  WATER 951 2.0 1.0 2657 1259 M 7Y 8% W8 % 2.0 63 Ak 85 T0 0.3
12065 10/03/19  WATER 0 15 2.0 1.80 4010 28 185 730 8B MWW W2 6 2 % 900 3.4
12066 10/05/19  WATER 618 2.0 1.0 %0 1580 165 430 aon M n B 10 X M 10 7.0 0.1
12066 12/03/19  WATER 80 T 170 %30 1568 W0 %0 BB MR 03120 %3 mown o 34
12067 12/03/19  WATER K0 T8 T80 290 Wie w5 90 0 56 M % 0 2.0 30 2
12066 13/03/19  WATER %.0 718 740 6560 2961 200 140 9% u & W0 b6 83.0
12069 14/03/19  WATER 3.0 15 130 5060 360 26 789 B0 M6 10 0 0 2.0 8 Ay 8
12000 16/03/19  WATER %0 T8 780 4360 810 26 683 o8 12 Tk w20 8 as 18 1.0 0.4
12011 15/03/19  WATER 3%.0 718 .00 G0 a0 A5 0 60 8 w8 81 20 68 B0 & 7.0 3.8
12012 12/05/19  WATER 0.0 18 1.0 3180 2050 10 636 a0 6 18 N DOV R B 1)) 82 1% 7.0 0.1
12012 20/03/19  WATER 8.0 TS 150 30 210 10 & 0 63 M0 80 B0 5 B N 80 16.8
12073 QU019 WNER B0 TS 10 980 u20 0 T3 ¥ 80 MmN M0 55 AT 860 0.8
12076 22/03/19  WATER 3.0 18 1.0 380 2520 161 9% W %8 B 20 80 1% 6 6.0
12005 /0319 WNTER %0 T8 150 2400 1530 176 88 oo e % 020 3% A5 65
12076 24/03/19  WATER 3.0 15 1.9 340 M0 176 6% 0 8 18 8 w0 % Ak 75 TR0 18.6
12011 26/03/19  WATER 80 18 1.0 2850 1560 w0 59 a8 5 M R 310 2% m o1 &80
12018 27/03/19  WATER ®0 T8 12 210 1350 M &9 A5 W8 M 310 20 1518 0 5.4
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WELL  SAWLE  SAMPLED  SANPLE AQUIFER TEWP. FIELD FIELD LAB. LAB. TOTAL  TOTAL CATIONS B Br

DATE BY COND. ALK, HARD. Na _f 506 (03 HCo3 No3
12009 8/03/719  WATER 8.0 18 150 2310 Wr 50 U1 Mmoo 1% 79 186 5.0 LN
12080 29/03/79 WATER 8o 18 1.50 200 10 ) m o M 18 131 60 b5
12081 /12019 WATER 0.0 718 150 3140 195 8% 4 m 20 & BN 80 0.3
12081 05/85 BMR 0.0 s 2.0 1.0 3350 40 67 1.0 60 Ak B 800 04 4D
12081 31/03/19  WATER %B3.0 18 [ 79 T8 80 75 2.0 60 M e 0.0 1.2
12082 GR/4/T9  WATER 8.0 pS 170 4% 171015 60 941 1000 Ut 0.0 20
12083 05/04/79  WATER 80.0 s 8.10 5620 mw e im0 1% U 0 530 5.8
12159 0.0 o] m 10 1 o106 8.0 02 1 0
12159 09/04/79  WATER 00 T8 190 2% 1 % 0 Mo 2.0 35 1% 13 3.0 5.2
12160 05/85 Bm 0.0 smo 26,0 .80 3900 510 M 1.0 50 033 5.0 03 4D
12160 08/03/86 BMR 16.9 .2
12160 19/05/79  WATER 0.4 T8 2.0 140 530 10 8 6 %W 20 19 & 0.1
12160 20/04/79  WATER RO TS 1.0 460 e &1 6l 09 1.0 63 A 6.9
12160 17/04/85 R 3.0 1.0 4330 14 812 o g 1.0 M W0 0.6
12160 03/05/85 W0 3.0 1.0 4330 1% 812 o g 1.0 59 i\ 0.6
1210 0585 B 0.0 smo  26.0 8.00 250 360 M 1.0 60 05 ¥ 0.3 20
12161 08/03/86 BM 1.0 aq.2
12161 /0619 WATER B0 T8 8.0 2% 1’ M3 B0 B /|
1210 05/85 B8R 0.0 sw 2.0 .80 350 630 w20 %0 W% 0.8 5.0
1216 01/05/19  WATER .0 PS 140 %30 180 W W W 1.0 38 N N
1212 2/0k/19  WATER 3.0 PS 7.0 310 i M B0 W10 33 m R
12163 16/05/19  WATER 3.0 PS 8.0 440 180 108 6 %0 2.0 955 w K
1216 12/01/79  WATER 0.0 18 2.0 0
12166 19/07/19  WATER 0.0 1§ 140 3680 26 1% 80 83 20 o0 a8
12166 21/09/19  WATER 0.0 1§ .40 6100 ™ 845 B 20 & m 6
12166 14/12/79  WATER 0.0 T8 .50 420 T % 20 & am o
12166 18/03/81  WATER 0.0 T8 140 6530 ar 50 80 20 70 % 6
12166 05/85 BMR 0.0 2.0 7.80 3400 30 1.0 60 W B 0.3 &0
12166 05/05/19  WATER 00 1w 2.0 .40 440 M B2 20 6B am oo
12166 26/04/79  WATER £3.0 1.0 &0 Moo 0 g 20 105 o
12447 23/02/80  WATER 00 TS 1.50 4960 AW 760 Sk 2.0 105 B3 o
12048  25/02/80 WATER %0 18 1.0 500 W m 8 8 1.0 T8 Bo 6
1249 04/03/80 WATER 15.0 P [ ameooy e 681 % m
1452 08/03/80  WATER o s 110 1630 105 25 16 m 20 18 0 18
12452 08/03/80 WATER SIS 1.0 7% 6 B W0 Mo 1.0 318 ay b
12453 05/85 BMR 0.0 Sw 26,0 [R5 1) B0 A0 ZAN. | 0.5 3.0
12453 07/05/80  WATER 8.0 PS 5.0 T.40 2640 0 8 B B 0B mn
1453 19/03/80 wATER  100.0 PS 1.0 3% 18 & M ¥ 1.0 19 "
12456 21/03/80 wAER 1130 PS 8.0 210 (L [ 5 1.0 8 B
12455 0.0 30 8 1.0 20 9 2 0.5 2.3
12455 05/85 BMR 0.0 sw 2.0 .80 2% 280 53 1.0 30 M 0.6 3.0
12455 22/03/80 WATER 00 T8 .50 2750 1% 58 A0 M6 2.0 220 186 148
12455 22/03/80 WATER no s 1.8 70 10 %7 ¥ 20 W 178 134
12455 24/0/80 wATER  100.0 PN 260 1.0 2810 19 5 Loll LAV KR V5] 3 8
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WELL  SANPLE  SANPLED  SAMPLE AQUIFER TEMP. FIELD FIELD LAB. LAB. TDS TOTAL TOTAL ANIONS CATIONS

DATE BY DEPTH COND. ALK, HARD, Na (a__ Mg e f S04 €03 HCo3
12455 24/03/80  WATER 112.0 Py 7.80 2800 1540 16 55 Qb 8 8 210 %5 20 51.0 5.1
12455 24/03/80  WATER 1.0 P 780 M0 1860 A7 450 278 % 100 4 100 M 25 65.0 0.3
12456 26/03/80 WATER 3.7 18 7.80 2800 1530 157 53 bo) [ W10 30 192 8.0 1.1
12436 22/05/80 WATER %1 TS 170 2670 1640 181 510 35 m wn w20 %0 196 9.0 19
12457 14/04/80  WATER by TS 1.0 200 1830 1% 3 176 & 3120 Q0 23 15.0 1.2
12457 15/03/83  WATER 8.0 18 2.0 L0 %0 1750 a6 a8 3B 10 0 &2 1.0 % 21 1.0 0.9
12457 23/05/80  WATER %0 T8 2.0 10 20 110 20 6% 330 m & (31 1.0 60 288 17.0 0.4
148 0585 B8R 0.0 s 26.0 8.00 2100 1350 0 0 % 3310 B 8 1.0
12458 16/05/80  WATER B0 TS 150 830 130 A MW 10 6 @10 280 9 7.0 0.1
12459 22/04/80  WATER %0 1.0 %0 130 M0 9% A f N o0 W Qb 2.0 6.4
12480 28/05/80  WATER 9.0 PH .0 150 %0 130 %9 4% 20 0 & B 1.0 23 36 12.0 1.1
1275 14/07/80  “wRd %.3 20 1% W m W 175 8 % 20 10 1R %9 73.0
12155 08/03/86  BMR 6.7 2.7
12155 13/07/80  “wRD %.3 170 190 9% 1% 166 n X o0 1% Vi) 7.0 3
12156 25/08/80 WD 17.0 10 %0 220 198 69 &7 13 & 6 2.0 630 3 8.0 N
12157 25/08/80  WRD .0 120 %00 260 205 630 463 LY 10 00 0 8.0
12158 25/08/80 WD 2.0 1.0 M0 0 1w W 430 LU 36 2.0 560 19 1.0
12159 8/03/86  BMR 15.0 2.8
12059 22/09/80  *WRD 30.0 1.0 M0 400 165 48 L)) m o0 m a 8.0 L0
12760 09/07/80  "wRD 3.0 150 A0 10 183 55 263 18 20 w0 8 19 8.0 1.0
12761 22/09/80  WRD 5.0 7.0 200 130 167 W 4] 108 0 Mo M 204 69.0 1.0
1216 22/09/80 WD 3.0 1.0 860 150 170 5% 83 1 % 1.0 383 a7 8.0 1.0
1285 21/08/80 WATER 8.0 150 200 180 2 33 27 6 43 B0 1m0 B 8.0 8.2
12855 21/08/80 WATER 15.0 8.00 550 3050 30 485 908 0% 100 2.0 663 67 8.0 1.8
128%  22/08/80 WATER B.0 G 1.0 620 380 1% M 902 19 1% 1 2.0 T8 37 760 B
12857 21/08/80 WATER k.0 pH 1.0 W0 WS M 152 18 e 40 2.0 W 543 6.0 2.5
130641 01/03/8  CONTRACTOR 0.0 OLS 1A 30 170 B8 M 1% 123 B0 73 35 8.0 0.8
13061 23/03/82 CONTRACTR 0.0 DLS 100 260 150 40 80 23 0 1M w0 100 M0 % 2.0 0.3
13278 23/09/81  DRILLER 0.0 750 1900 1240 283 X9 7 v ¥ o0 M 3 6.0 10.4
13207 24/09/81  ORILLER 0.0 150 210 1210 150 405 36 6 3 w0 0 183 10.0 3.4
13207 24/09/81  WATER 0.0 150 220 120 150 405 36 LU o0 R0 183
1207 08/03/86 BMR 10.3 2.6
13208 25/09/81  WATER 0.0 1.0 280 0 W 360 B
13219 26/09/81  WATER 0.0 1.0 280 40 156 40 30 9w w B0 M 12 7.0
13299 21/06/81  WATER 0.0 40 50 2 120 10w 886 136 1M 1230 2.0 60 146 9.0
13299 QeM2/81  CONTRACTOR 0.0 EPS T4 S0 R0 120 100 886 16 1M 1230 20 60 146 9.0
13299 01/8 CONTRACTR 0.0  Eops 215 . 70 9150 B0 133 1009 678 1 1 B0 10om 162 9.0
1329 01/84  WATER 0.0 s 2.5 6 740 5150 B0 13109 68 1o B 0 m 162 9.0
1329 1185 BmR 0.0 .60 350 2828 620 1 10 % 20 & 189
13299 0111186 BMR 0.0 750 5000 360 157 105 %0 150 163 1150 813 192 1.0
13363 0.0 40 0106 60 1230 20 63.0
13363 05/85 BMR 0.0 s 2.0 780 3900 3000 80 35105 M 150 24 80.0
13363 01/11/86 B 0.0 100 400 2960 195 138 3Tk 10 6% 1050 35 63.0
13365 05/85 Bm 0.0 s 2.2 140 250 2000 330 0 10 2 530 2 10.0
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WELL  SANPLE  SANPLED  SANPLE AQUIFER TEWP. FIRLD FIELO LAB. LAB. TOS TOTAL TOTAL ANIONS CATIONS 52 B Br TOTAL

DATE BY DEPTH pi  COND. pH  COMD. ALK, HARD. Na K (G Mg _f S04 C03 HCO3 W03 fe
13389 21/01/82 0.0 6.80 1310 nw o 2 0 5N kU 06 143 18.0 0.3
1400 11/81  owneR 0.0 6.9 75 8600 13000
1400 11/81 0.0 6.9 38100 15 8600 13000 9%
13417 03/82  CONTRACTOR 6%0.5 0§ 6.9 1260 780 150 WS % 8 ¥ 1.0 & 1’ 1 160 31
13510 11/06/82  WATER 0.0 55200
13511 13/06/82  wATER 12.0 6.90 59500 106 11300 23500 12
13512 13/06/82 WATER 0.0 .30 21100 20 3840 5100 Bl
13553 211/ 0.0 160 7.0 1910 M0 155 &5 W &4 & & W16 83 [ | 0.3
1355 01/12/82  WATER 5.0 GRwT 8.10 B0 W % 2100 205 9% 18 20 5.0 1330 7 1’ 4.0 1.4
13555 Q2/12/82  WATER 9.0 GRwT 710 590 3900 181 T 995 126 1% T3 100 5.0 1060 2 5 D
1367 13/12/8  WATER 0.0 10 %0 20 35 73 Y/ I 830 2.0 50 B 143 40 0.6
1367 09/% Bm 0.0 e 2.7 146 U0 1490 5 6 W 13 m 2.0 &0 % 20 0.0 1.0 88
1376 09/8 BM 0.0 CALCR 8.00 2700 1635 W B9 8 oS w0 0 0.2
13766 11/03/86 BMR 3.9 8.2
1382 26/08/83 WATER  100.0 S 1.0 380 200 195 5% 88 1 N 60 1.0 3 3105 0.0
1863 09/8 8w 0.0 8.0 3500 2010 0 R & B 8 1.0 & 20 m 9 55 08
13863 27/08/83  WATER 3.0 pS 170 530 230 8 s s R 1M 13 0 1.0 8l W5 1.0
13861 07/02/8  CONTRACTOR 213.0  0CS 140 0 66 8 2 18 6 A% 105 12 18 10 100 0.1
13864 11/02/8  CONTRACTOR 280.0  0CS 10 685 M 8 1w w16 19 18 1w 10 & m 9 60 0.1
13364 11/02/84 20.0 120 85 M6 8 12 w16 19 18 1w 09 & m 9 60
13872 08/02/83 0.0 B0 740 B0 A 3B s Mo B 80 100 @ W10 6.0 0.1
13872 26/08/83  CONTRACTOR  57.0 2.0 L0 %0 20 35 &3 b1 S 1 M 10 B 510
13919 29/02/84  CONTRACTR 103.0 05 1.0 1650 90 2 P74 N T S B 10w b 150 0.3
139%0  1/85 m 0.0 830 W 20 % 0 u B 1 10 % 13 0.6
13%0 011186  BW 0.0 0 5% W 19 1% bl | /A 8 b % 1 20
139%0 17/05/8  WATER 0 05 B0 66 650 580 30 1 18 »onmoB o0 0 10w % 1 A0 0.2
13980 11/04/8  CONTRACTOR  61.0 0§ 150 60 W mo1 0 B 2 m 10§ % 13150 0.1
1391 22/05/8  WATER 184 05 2.0 "0 690 100 60 W 2 MW 0 3 3% 120 1.0 10 o, S R R 0.1
13981 06/03/84  CONTRACTOR 139.0° 05 150 W00 1@ M 1% 1 &4 0 X U 1.0 108 B0 A0 0.1
13982 (8/03/8  CONTRACTR 152.0 0§ 8.40 980 616 161 T4 e & 2 3 W 1.0 1% % 1 60 0.1
13%3 0111786 8w 0.0 150 200 180 23 60 155 18 18 0 W 30 59 16.0
13983 28/05/86  WATER 9%.0 05 31.0 B0 650 20 130 1% 70 1t B 10 00 B 100 o1 A0 0.3
13983 11/03/86  CONTRACTOR 109.0 05 28.6 6.5 1.50 260 1620 166 618 m % 15 8 B 1.0 3% 2 2 1o 0.1
13984 12/03/8  CONTRACTOR 150.0 oS 140 1770 100 M 453 1 b % 0 o0 A W6 90 0.1
14009 20/10/8%  WATER 106.0 €0 3.0 B0 710 %00 %0 A3 75 W6 3N A 2% w 1.0 9 A 10 8.0 0.2
1010 31/08/8  CONTRACTOR 128.0  E0P .00 700 0 19 13 B B A 19 1.0 & A3 13 5.0
W30 09/8% Bm 0.0 R 2.5 7.3 150 2450 1510 BB B 0 % 20 A0 M oW 1m0 07 90
145 011/ Bm 0.0 180 00 &5 W@ 1M ¥ 17 1 ]l i a6 12 60
16152 1210/8  WNTER 12,0 2.0 60 .10 700 0 20 W a9 8 5 12 5% W 60 1.5
14153 06/09/8  CONTRACTOR 115.0 05 L0 180 1350 181 6 w3 1 8 o0 X0 21150 1.2
115 01/11/86  BMR 0.0 180 1700 1010 W5 0 w5 B & %9 Ar a0 6 15.0
1156 08/09/86 CONTRACTR 1.0 65 28.5 .60 190 160 100 21 M 10 b % % a5 0 W A0 1 160
14155 09/09/84  CONTRACTR  84.0 05 810 1570 %0 189 436 1% N B N B 10w B9 130
14156 10/09/8 CONTRACTR 1.0 oS 810 140 80 16 M LA B B0 180 A58 10
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WELL  SAWPLE  SAMPLED  SAWPLE AQUIFER TEWP. FIELD FIELD LAB. LAB. TS TOTAL TOTAL ANIONS CATIONS Br TOTAL
DATE BY DEPTH ConD. COND. ALK, HARD. (a cl S04 C03  HCO3 fe

16157 31/10/8  WATER .0 80 670 80 40 M3 178 2 W 8 w8

16158 18/10/8  WATER 5.4 80 6% 70 50 136 157 5] m 1.0 n 166 4 0.9

16158 12/09/84  CONTRACTOR  41.5 . 80 0 W 18 2% % 1.0 78 5

w3 1185 BR 126.0 745 2600 2010 180 50 035 U4 3.6

3 185 B 1.0 1.0 2500 1980 170 3% 05 166 1 2.9

3 1B R 172.0 1.65 1750 1410 130 35 60 4] 2

U3 1185 B 190.0 7.0 140 1150 % 305 30 03 21

w3 NE 195.0 7.65 1350 1050 80 s 85 A 1.4

14233 21/02/85 120.0 130 R A0 0 & 12 5 (] 49 18.0

s 18 B 0.0 8.10 1870 1500 1% 400 40 it 1.9

1625 17/05/85  WATER 0.0 7.80 160 930 % 43 b 153 19 5% 14,0 0.1

142% 01/11/86  Bm 0.0 810 1750 1050 515 9% 9 125 143 102 5.0

16256 17/05/8 510 7.80 160 930 8 43 b} 1% 12 15 8 16,0

109 09/3 BR 0.0 690 1700 850 16 o100 1 81 k)

14362 13/09/8) 1200 60 7.40 1570 90 A5 3N b 2 09 W B0 3.0 0.4

14368 02110/85  WR 120.0 740 1510 B0 A5 39 . B0 9 250 3.0 0.4

14368 24/04/85 142.3 S0 7.60 610 30 180 17 17 I 20 37.0

14368 24/04/85 160.0 60 8.40 T80 &0 18 1 2 8 1.0 1 20 52.0 6.6

14368 24/04/85 190.3 M0 820 1220 T A3 20 3 (U K 7 6.0 1.8

16368 24/04/85 2.7 1o 810 150 %0 A5 3B 53 009 w8 0 £0.0 6.2

14368 26/04/85 2.0 U0 8.20 160 1060 203 40 8 B 08w AUl 35.0 1.5

14368 03/05/8) 25.0 %0 7.0 1760 100 23 4 10 0007 % w1 3.0 0.6

W39 01/11/86 oM 0.0 7.80 400 1660 197 68 126 659 35 A0 16.0

14369 02110/85  wRd 1200 150 %0 W0 181 oS 1% 44 3 0 17.0

14369 18/05/85 121.5 S0 840 40 30 180 109 17 o 20 3.0

14369 20/05/8 160.0 60 8.00 80 S0 193 1R 3 8 11 08 3% 5.0 2.8

14369 20/05/8 184.0 100 820 1210 70 1% W B 180 09 18 36 4.0

16369 20/05/85 189.0 %0 820 1540 %0 190 3% 3 8 08 15 32 3.0 37

16369 20/05/8 197.0 1800 8.00 1920 140 193 i 8 0006 2 3 2.0 5.2

14369 21/05/85 5.0 1800 7.80 260 130 185 559 [\l 0o 05 3 26 13.0

14369 21/05/85 3.0 A00 750 2330 160 10 5N 1 003 3 1 15.0

14369 21/05/8) A45.0 A0 7.0 2400 190 10 63 126 w03 33 L) 16.0

14369 27/05/85 B1.0 400 .70 2400 1510 188 6% 12 W 03 % 4] 16.0 1.6

14369 29/05/85 260 400 750 290 w0 176 60 120 803 %9 b 15.0

14369 30/05/85 2640 0 7.60 220 U 176 63 122 @ 03 39 4l 16.0

14369 31/05/85 3.4 00 750 3060 W05 60 128 B0 03 4 40l 12.0

16369 01/06/8 305.6 740 2% 150 1 14 W04 J0 0 15.0

14369 01/06/85 i 140 2340 110 16 &1 13 03 30 A4 16.0

14369 01/06/85 7.8 740 240 10 18 593 106 W 0.5 30 Al 13.0

143710 11/06/8) 9.9 780 100 130 W K 86 80 09 B a & 300 L9

14370 14/06/85 1.9 8.0 130 &0 B W 1 M 08 1R om0 0.6

1310 15/06/85 162.2 790 400 80 28 X7 N 2008 15 007 190 b5

1370 18/06/8) 1A 1.0 1630 90 A2 wl 8 005 A 29 160 3.8

14370 18/06/85 26.5 740 160 1000 165 42 89 W 05 a8 130
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WELL  SANPLE  SANPLED  SAMPLE AQUIFER TEMP. FIELD FIELD LAB. LAB. TOS TOTAL TOTAL ANTONS CATIONS S 8 Br TOTAL

DATE BY _ DEPTH i COND. pH  COND. ALK, HARD. I S (L F S04 (03 HCO3 N3 fe
14310 20/08/85 318.0 130 1700 158 12
1311 24/06/85 106.0 1380 7.0 130 &0 160 3V Wy 6 % B0 10 18 19510 19.0 0.9
16311 27/06/85 19.0 700 7.0 160 000 150 40 5 RO R 0 04 W ;2 100
W32 /07185 9.4 130 T30 80 W 10 n R B N 0 120 & 176 16 5.0
1312 12/07/85 260.0 750 90 180 189 w3 30 500 M2 113 %0 10.0 43 B8 360
14372 16/08/85  WRD 5.2 100 3000 2540 269 1005 43 65 W6 156 W0 10 63 W A0 0.5
14373 23/01/85  WATER 515 1.0 100 &0 185 W 6 20 & W 07 183 26 9.0
14313 21/09/85  WATER 146.0 8.0 0 690 1380 80 1 38 2 1 ¥ B0 06 18 1w 8 2.0 3.2
1373 Q210085 wRd 146.0 690 1380 80 11 3% woun " o¥ B 10 18 1w & 5.0 3.2
373 01/08/85  WATER 15.2 0 %0 60 105 M/ % 16 0 B m 0.6 11 1 2 W0 2.6
14373 01/08/85  WATER 178.6 6.80 1030 880 95 2% % 7 % 3 7 05 13 e 19 30
433 08/08/85 waER  238.5 1.0 1610 100 187 457 1% 8 8 5 20 05 18 w5 180 1.9
14373 08/08/85 WNTER 2440 7.00 1650 1040 135 482 W% 9 % 0005 193 105 6 180 1.2
16314 03/09/85  WRD 16,9 740 M0 om0 03 S (] T VA 2 100 13 126 10 100
16413 10/08/85  WRD 161.0 170 1080 %0 12 % 100 15 0 X 10 1.0 9 1 1 100
16413 01/09/85  WRD 196.0 130 140 90 133 39 16 % 6 0B B0 1.0 %0 R 1 10
16413 07/09/85  WRD . 740 M0 1080 10 38k o0 1’ W B 1.0 B 13% 1.0
16413 11/09/85  wRD 2.0 150 1760 M0 M 2 M RO 6 M0 .00 3 w1 150
14413 1/09/85  wRd 240 10 180 1200 9% W % 6 0 1.0 39 o1 100 1.1
1643 11709785 WRD 3.0 10 1730 1060 106 W 00 N9 W B 10 MW 19 13.0 3.0
1613 1/09/85  wRD 255.0 A0 160 1010 T2 3 M % M oW W 1000M 8 2 100
16613 16/09/85  WRD .0 120 W0 % 0 M/ m a0 % % L0 W & 100
1616 21/09/85  WATER %.0 T4 300 218 2% 1060 2 N 18 6 0 0.6 8% w190 L0
16416 21/09/85  WATER 102.0 B 740 080 M0 29 MR A0 R 15 168 50 0.6 8 a1 90
14614 24/09/85  WATER 1.0 020 7.0 3080 2180 B 104 0 W R 16 W 50 08 808 Ly I B A 2.8
11 185 BR 131.0 810 1300 150 20 % K50 1B 30 630 28 2.2
1046 24/09/85 WATER  143.0 240 .20 280 150 % e A5 B 1B 00 B 07 5N &1 130
16416 24/09/85  WATER 180.0 0 7.0 20 K60 19 0 A0 N 1R O00 M 07 5N B 1 10
14416 25/09/85  WATER 191.0 20 1.0 20 w0 2265 M6 M B 1% &8 M 04 kR W1 k0 b3
1eeth - 25/09/85 wATeR  203.0 TAD 240 W0 2% T M 0 1B % M 04 W8 o1 130 31
16416 0610/85 waER 2110 B0 7.0 BN 0 223 & M N 1B 1 B0 0.6 516 W1 0 1.4
1641 11/85  BMR M.0 790 2200 16% 20 3% 160 1m0 30 660 Bk 2.2
16416 0510/85 wwer  29.0 B0 .60 0 B0 5T g6 W RO M6 IO 07 ST W1 W0 6.1
16616 11/85 B 0.0 1.95 1850 159 2 B W 130 30 610 Bk 1.8
16416 07110/85 wwer  239.0 50 70 280 10 B 88w N 0 1% LI U W1 WD 0.4
1616 11785 Bm .0 1.95 1950 110 20 B 1M w3 630 8 2.0
16415 11785 B 9.0 8.10 12500 12150 20 195 %0 80 000 3450 a6 2.0
1415 1185 B 8.0 8.0 10200 9490 180 162 450 680 05 210 0 1.0
W5 1185 B8R 9.0 8.0 800 %0 40 M7 %0 0 A% 1 12.0
14415 11785 B 102.0 .65 6700 590 200 112 300 00 193 1530 21 1.0
15 11785 B 106.0 .65 &0 5980 1o 1 30 % 10 1980 n 16.0
W15 185 8w 172.0 1.0 800 490 9 9% M 30 28
Wet5 11785 B 195.0 1.5 300 2730 WS A 1’0 R 0 26 3
14483 18/10/85  WATER 0.0 1550 710 1510 830 M8 X9 w6 A & 5 a0 05 19 W7 160 0.3




SANPLE  SANPLED  SAWPLE AQUIFER TEWP. FIELO FIELD LAB. LAB. TS TOTAL TOTAL ANTONS CATIONS §ie 8 B TOTAL

SL

DATE BY DEPTH pi  COND. pH  COND. ALK, _HARD, Na K (6 M o _f 506 (03 HCO3 KO3 fe
11/85  BMR 0.0 175 1150 90 10 3 8 N 25 10 M 16 1 13

08/06/85  WATER 166.0 8.0 730 160 1030 135 43 m 30 % R 1.0 0B 1% 6 1.0

2012/85  WRD 3.3 640 250 1B 0§ 1 oS I 10 20 26 % 3.0

01nse B 0.0 .60 800 40 107 178 g 0 % 126 9 13 5.0

15/12/86  ORILLER?  80.0 1000 7.60 MMO 7010 ek 2k MO 48 401 256 330 0.9 1016 %8 5.0

16/12/86  ORILLER?  57.0 140 180 90 w2 a2 W w09 te m 3% 80 5.6
17112186 ORILLER? 0.0 19800 7.70 19800 183 6150 830 2%

17712186 ORILLER?  50.0 7.50 60000 B2 7000 15600 8

0012186 ORILLER? 81,0 1.0 820 %0 13 un w3 & 76 B3 165 b 1009 a7 o

/12086 ORILLER? 87,0 700 80 430 195 uB &7 M 18 26 W 1.2 103 2130 90 8.0

03/02/87 DRILLER? 3.0 750 510 00 20 90 60 65 00 120 00 11 0 0 & 100 0.4

08/02/87 DRILLER?  72.0 740 580 R0 w0 &0 0 0 W0 100 10 10 KD 170130 15.0

07/02/87 oRILLER? 0.0 7.0 1030 680 10 250 10 70 40 00 260 0.5 M B0 % 200

13/02/81 ORILLER? 0.0 1.50 30500 20 Q0 10430 20

/0181 ORILLER? 4.0 .70 24400 180 4550 8150 20

16/02/87 ORILLER? 57,0 7.80 18180 170 3100 5530 20

14/02/87 ORILLER?  10.0 780 210 140 %0 40 0040 10 W B0 k20 % 110 800

16/02/87 ORILLER? 27,0 L0 2360 150 250 340 W %0 KW 15 W 0 10 7.0 8.2

16/02/87  ORILLER? 200 780 220 150 10 0 R N &0 X o 1.8 280 20 120 800 2.5

1TI02/87  DRILLER? 18,0 780 1660 M0 00 K0 W 0 BB A0 14 180 50 10 8.0 21

1/05/87 DRILLER? 4.5 2.0 00 8.00 1800 1150 289 280 M ¥ kb B 74N F R 4 B ST T80 60

12/05/87  DRILLER?  54.5 %.0 820 400 05 M6 16 B N A W 1.8 18 B N Mo 6.0
1/8  BMR 0.0 PA 3.0 7.2 6,60 215000 296000 91600 4700 440 8450 144000 1.0 27800 3180 Le 1k 0.1
11/8 B8R 0.0 PLAYA .13 7.40 210000 307000 8500 4050 340 900 142000 1.0 32600 503 0.1
1178 BMR 0.0 PLAYA 2.3 6.78 7.30 210000 308000 86400 3950 30 9650 143000 1.0 34500 8 2 12 04 0.1
1178 BMR 0.0 PLAYA 7.00 210000 360000 89600 4300 330 9150 143000 1.0 35300 ¥ 2 17 W0 0.1
1178 BMR 0.0 PLAYA 1.66 7.50 100000 87800 26000 1450 1090 2300 4000 2.0 10500 1353 160 03 0.1
1178 BRR 0.0 PLAYA 6.96 6,50 215000 329000 900 420 30 8900 150000 2.0 29700 Boa 16 07 0.1
/8 BWR 0.0 PLAYA 6.93 6.80 215000 361000 85600 4120 340 9400 144000 2.0 31300 ST LI | K B 0.1

1178 B 0.0 s 6.74 6.50 75000 60800 00 790 950 10 2n00 9200 U3 5% 1.0 01 .0 04
1186 BMR 0.0 s 5.3 68 6.60 48000 33000 10300 560 1050 1100 160000 6150 501 120 01 a0 01
1178 BRR 0.0 sw 262 1.2 7.40 83000 76000 0000 1100 890 2760 31600 12600 15 78 280 01 180 05
1/8 B 0.0 pLA %6 T.24 7.50 140000 15000 00 2100 730 ST00 44500 5.0 21600 15 20 160 16.6 1.7
1118 B4R 0.0 pa B4 1.0 7.10 128000 137000 000 2100 720 5100 56000 7.0 21900 A3 100 %0 166 5.0
05/85 BMR 0.0 AR B.6 7.5 .50 20500 15600 B0 280 480 40 6160 2.0 20 BB 8O O05 20 02
09/8  BMR 0.0 CALCR 110 %50 1680 W 80 0 Mmoo AW 35 18 8.0 09 20
09/8  BMR 0.0 CALCR 1.2 1.0 5% 1615 L5 U VA [ S AR o' I > #9120 @0 071 2.0 04
05/85 MR 0.0 (AR 2.2 68 .50 2500 22800 500 300 560 %0 8980 4800 /15 N0 2T 0.0 0.2
05/85  BuR 0.0 AR 2.2 673 7.40 55000 53600 W00 480 710 240 21000 12500 % % 300 01 8.0 0.1
05/85 BMR 0.0 CALCR 7.60 52000 48000 100 90 735 160 1980 2.0 10200 B M 6019 0.1
09/86  BMR 0.0 PLAYA 1.0 116900 00 1200 1080 2660 61600 11500 % 2 130 01 %0 01
09/8 BWR 0.0 PLAVA 1.08 125400 N0 1380 868 3850 62200 17200 % 3 %0 01 800 01
09/8 Bm 0.0 PLAYA 6.10 138900 (1800 1400 T8 4880 65300 21200 5 3 0 02 &80 20
09/84 BMR 0.0 PLAYA 6.87 179400 55900 2050 637 600 88600 2200 B g 10 01 BO 4O
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WELL  SAPLE  SAMPLED  SAMPLE AQUIFER TEMP. FIELD FIELD LAB. LAB. TOS TOTAL TOTAL ANIONS CATIONS 52 B 8 TOAL

DATE BY DEPTH pi COND. pH  COND. ALK, HARD. Na K (@ Mg a_f S04 CO3  HCO3 K03 fe
%0032 09/3 Bw 0.0 PLAA 6.90 185000 285000 8300 3250 320 9640 145000 33000 8 120 09 29
90040 09/8 BMR 0.0 PLAVA 7.30 205000 289500 94000 2820 400 5050 162000 20700 5]
005 09/8 W 0.0 PLAYA 1.20 175000 221500 10700 2650 520 4000 115000 19500 W6 5k 09
047 09/8 BMR 0.0 PLAYA 7.70 155000 220000 45500 3000 310 6100 71300 2590 81 610 LT 55
90050 14/09/81  URANER! 0.0 « 1.6 17750 85 £3%0 3% 3.0
90051 14/09/81  URANER! 0.0 « 1.9 25050 0 590 895 3.0
90053 14/09/81  URANER! 0.0 « 6.70 239800 6200 £5400 5% 1.0
9005 14/09/81  URANER! 0.0 « 1.3 48300 1400 11400 3% 3.0
90060 14/09/81  URANER! 0.0 « 1.40 61540 1630 16100 3% 3.0
90061 14/09/81  URANERL 0.0 «a Al 11140 3520 24000 19 16.0
90064 14/09/81  URANERI 0.0 « 1.83. 41950 1050 10600 560 2.0
90065 14/09/81  URANERI 0.0 «a 1.3 35160 960 2% 905 3.0
90067 14/09/81  URANER! 0.0 « 1.3 9900 260 2350 540 3.0
90070 27/09/82  URANER! 0.0 « .10 45600 %0 13 1.0
90076 21/09/82  URANERI 0.0 «a 1.0 28100 830 0% 8.0
90075 21/09/82  URANERI 0.0 «a 6.9 65600 1210 112 1.0
90076 27/09/82  URANER! 0.0 « 6.9 (6400 &0 8 8.0
90089 05/11/82  URANERI 0.0 «a 6.9 61700 1020 13 17.0
90090 05/11/82  URANERI 0.0 1.0 28400 620 a0 5.0
90091 05/11/82  URANERI 0.0 «a 6.20 38400 875 b 3.0
9009 05/11/82  URANER! 0.0« 6.9 3700 50 160 1.0
90093 05/11/82  URANERI 0.0 « 1.0 530 10 8 10 13.0
90096 05/11/82  URANERI 0.0 «a 6.9 59000 1210 280 12.0
90095 05/11/82  URANER! 0.0 « 1.0 U0 60 b5 £8.0
90096 05/11/82  URANER: 0.0 «a 1.3 55300 1560 60 16.0
90097 05/11/82  URANER! 0.0 « 150 3% 080 P 630 36.0
90098 05/11/82  URANER: 0.0 « .10 39800 960 0 16.0
90102 05/11/82  URANERI 0.0 «a 7.10 4700 625 54 17.0
90103 05/11/82  URANER! 0.0 « .10 £3500 80 A5 18.0
90104 05/11/82  URANER! 0.0 « 1.0 2390 600 T 8.0
90105 05/11/82  URANERT 0.0 « 1.20 62100 980 100 5.0
M3 09/ BAR 0.0 PLAYA 6.85 209600 790 2060 563 3590 109900 17600 17 5.0 5.8
W% 09/8 B 0.0 PLava 6.9 236000 80170 2820 426 4970 122800 U0 14 3.0 0.4
035 09/8% B 0.0 PLAYA 6.50 238200 80510 2740 405 5310 123800 200 17 3.0 05
013%6  09/8% B 0.0 PLAYA 6.7 23150 TTR60 2660 409 5230 120300 22200 15 3005
03 09/% B 0.0 PLAYA 6.85 29700 T8I0 210 52 380 108600 020 17 300 0.6
039 09/8 BR 0.0 PLAYA 8.60 135000 134500 (000 920 1310 1050 7800 3.0 7900 1 10 8.0 24
0160 09/8% BM 0.0 PLarA 1.3 90900 00695 1 T 47900 6730 m 100 24
0141 09/8% BMR 0.0 playa 35 7.6 7.10 160000 147000 49500 1370 1200 2200 74700 11200 % 0 59 13
0151 09/8% BMe 0.0 PLAYA 6.65 23890 81600 2890 411 1630 124400 2650 19 50 0.8
0153 09/% Bm 0.0 euaa 690 21200 N0 B0 527 4910 17300 17970 9 5.0 0.4
0161 09/8% B8R 0.0 PLAYA 6.95 192000 65820 240 670 3030 102000 15370 i 50 02
063 09/3% B 0.0 PLAYA 1.09 240300 8910 2740 449 4630 128800 18890 30 30 02
o 0978 B 0.0 PLAYA 7.02 26000 82620 2720 406 5840 128900 uno 13 30 13




SANPLE  SAWPLED  SANPLE AQUIFER TENP. FIFLD FIELD LAB. LAB. T0S TOTAL TOTAL ANIONS CATIONS S 8 B TOTAL

LL

DATE BY DEPTH pH  COND. pH  COND. ALK, HARD, Na K (G MK Lt S04 €03 HCO3 Mo fe
09/84  BMR 0.0 PLAA 1.70 200400 %0 2730 626 3060 106200 15840 10 60 04
09/8 BN 0.0 PLAYA 1.6 169800 B0 2450 683 2450 8TL0 16210 13 5.0 07
09/84  BWR 0.0 PLAYA 7.40 167900 S0 2360 756 2510 87300 1509 12 5.0 02
0978 BMR 0.0 PLAYA 1.6 132600 0160 1560 7374700 61500 19510 o A0 0.4
09/86 BN 0.0 PLAYA 1.6 17200 77060 2530 612 2630 118000 16640 9 3.0 0.6
09/8  BMR 0.0 PLAYA 7.0 17500 343000 900 6100 186 13400 154000 38400 M % 120 5.8 1.8
09/8  BMR 0.0 PLAYA 7.50 145000 231000 70000 3600 550 6100 122000 21100 q 70 52 07 0.5
1178 B4R 0.5 raa 35 6.8 7.50 210000 461000 95500 5400 300 10800 147000 3000219 3 R0 1 0.1
11786 BIR 0.5 PuvA .0 6.3 7.10 210000 373000 93400 4650 280 13000 151000 W1 o B 3.0
1/8  BR 0.0 PUYA .0 476 7.30 210000 523000 106000 6500 230 12100 163000 1.0 48000 21 &9 2 85 1.5 0.1
1178 8w 0.5 Pl 3.0 7.01 T.40° 215000 365000 93800 5250 380 6650 139000 000 21 3% 2 5T 12 0.1
118 BMR 0.5 PLYA 2.5 6.9 6.80 210000 265000 85000 4500 450 5250 123000 B0 2N B 54 2.8
/&L B 0.5 PLAYA 2.6 7.0 7.00 205000 271000 86000 4700 400 5150 122000 39700 5351 T 3.9
11/8  BHR 0.5 Pl LS T 7.30 215000 377000 9300 600 330 9500 149000 1.0 36600 W 2 1.2 8.2
11/8 B8R 0.5 PLAA 312 6.65 6.90 200000 358000 90000 5500 250 14700 143000 1.0 55000 [0 I A N 5.6
/86 BAR 0.0 PLAYA 9.60 215000 463000 94000 4100 360 8900 144000 35600 & 2 09 0 9.0
11/85 B 0.0 6.70 167000 353502 145000 4960 320 10500 179000 160 8 0.0
/3% B8R 0.0 040 30 455 2 6 ¥ 3 33 0 m 1 36 01 0.1
1178 B 0.0 SURFA 7.30 185000 264000 6300 2000 680 3000 93700 2.0 24500 180 %0 150 7.5 0.1
1178 BIR 0.0 CALCR 7.80 16500 940 250 180 &0 20 B0 40 180 W %0 38 0.1
05/85 BMR 0.0 PLAYA 6.90 200000 315000 90000 7000 255 19000 186000 2500 3 48.0 10,0
7.0 & 0 N @ B30 2 M1 &0 04 15 04
13.0 B A N W 3.0 20 0 1200 &0 03 17 0.6
2.0 065 %0 & M0 20 o106 8.0 02 19 04
1785 BIR 0.0 670 150 156 15 0 0 il 80 6 9
%109/86  BMR 0.0 690 35 M 51 8 » o9 won 5 3 g 13 1.0 0.1
11/85 B 0.0 6,50 153000 371650 128000 4680 130 16500 145850 52000 89 369.0
109/86  BMR 0.0 6.80 200000 361200 903 48219 107000 3800 39 11700 185550 31700 102 369.0
Q07186 0.0 1 1 1 T2 05 0.1
BI07/86 0.0 6 1 3 12 b L2 8.3 0.1
23101186 0.0 "0 12 50 20 W0 7.0 240 M5 236 8.0 1.0
2107186 00 20 § 0.6 01 01 01
/07186 0.0 M0 142 560 20 1910 1.0 220 0 285 80 01 93 04
1185 B8R 0.0 5.45 76000 71210 1930 5 8080 2240 39500 1210 3 £5.0
/85 B 0.0 50 % 40 2 2 2 b 2 17 0.1
185 B 0.0 690 280 M0 15 B 8 ] 8 m 9 0.1
11785 BMR 0.0 7.80 1000 7R %30 8 R Vi) 630 188 1.3
1785 8w 0.0 810 770 500 M 3 0 3% [ NIRRT 7 1.0
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