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CAPE YORK PENINSULA LAND USE STRATEGY
STAGE I

PREFACE TO PROJECT REPORTS

Cape York Peninsula Land Use Strategy (CYPLUS) is an initiative to provide a basis for
public participation in planning for the ecologically sustainable deveiopment of Cape York
Peninsula. It is jointly funded by the Queensland and Commonwealth Governments and
is being carried out in thrze stages:

. Stage I - infermation gathering;
. Stage II - development of principles, policies and processes; and
. Stage III - implementation and review.

The project dealt with in this report is a part of Stage I of CYPLUS. The main
components of Stage [ of CYPLUS consist of two data collection programs, the
development of a Geographic Information System (GIS) and the establishment of
processes for public participation,

The data collection and collation work was conducted within two broad programs, the
Natural Resources Analysis Program (NRAP) and the Land Use Program (LUP). The
project reported on here forms part of one of these programs.

The objectives of NRAP were to collect and interpret base data on the natural resources
of Cape York Peninsula to provide input to:

. evalyation of the potential of those resources for a range of activities related to the
use and management of land in line with economic, environmental and social
values; and

L formulation of the land use policies, principles and processes of CYPLUS.

Projects examining both physical and biological resources were included in NRAP
together with Geographic Information System (GIS) projects. NRAP projects are listed in
the following Table.

Physical Resource/GIS Projects Biological Resource Projects
Bedrack geological data - digitising and Vegetation mapping {NRO1)
mtegration (NROS)
Airbome geophysical survey (NR15} Marine plant {(ssagrassfmangrove) distribution
{NROG)
Cqastal environment geoscience survey Insect fauna survey (NR1T)
{NR14)
Mineral resource Ipventory {NEO4) Fish fauna survey {(MR10}

Water resource investigation (groundwater) Terrestrial vertebrate fauna survey (NRO3)
(NR16)

Regolith terrain mapping (NRI12) Wetland faupa survey {NRO9}
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Land resaurce imventory (NROZ) Flom data and modelling (NR18)
Fauna distribution modelling {(NR19)

Environmental region analysis (NRLL)

CYPLIIS data into NRIC database FINDAR,
{NE2D)

Queensland GIS development and
maiptepance {NROE)

Golden-shoulderad parrot conssrvation
management {NR21}

GIS creation/maintenance (NRGT)

These projects are accumulating and storing all Stage I data that is submitted in GIS
compatible formats.

Research prionities for the LUP were set through the public participation process with the

objectives of:

» collecting information on a wide range of social, culfural, economic and

environmental issues relevant o Cape York Peninsula; and
. highlighting interactions between people, land (resource use)} and nature sectors.

Projects were undertaken within these sector areas and are listed in the following Table,

People Projects

Fopulation

Transport services and
infrastruchere
Values, needs and aspirations

Services and mfastructure

Economic assessment

Secondary and tertiary industries

Traditional activities

Current admumstrative structures

Laod Projects

Cormrent lapd use

Land tenure

Indigenous management of land
and sea

Pastoral industry

Primary industries (won-pastoral,
non-forestry)

Forest resources

Commercial and aon commercial
fisherias

Mineal resotrce potentiai and
mining mdustry

Tourism industry

Mature Projects

Surface waler resources

Fire

Feral and pest animals

Weeds

Land degradatioa and seil
Erosion

Coaservation and natiral
hentage assessment

Conservation apd National Park

management



EXECITIVE SUMMARY
Introduction

The study area covered by this report, is of some 143 000 km® and is remete and isclated
from Australian population centres. The area covered mmcludes Cape York Peninsula
north of approximately Cooktown and some selected Torres Strait Islands in himited
detail. The area has a small sparsely settled population of around 10 000 {1986 census).
The principle resource uses are rangeland grazing, mining and tourism.

This repcrt presents an overview of the nature of the Peninsula’s groundwater resources
and those features intrinsically related to their ongoing use and protection. It cellates
summarises and interprets available information from published reports, drilling,
geophysics and an extensive groundwater chemistry analysis program that occurred as the
first systematic collection and analyses of data on the region’s groundwater quality.

This information has helped to provide a more comprehensive understanding of the
hydrogeological characteristics of the Peninspla, including flow rates, water usage,
current water qualities and present and potential uses. From this information, more
reliable and accurate planning for use of the groundwater resources can be made.

In general, Cape York Peninsula currently fias abundant quantities of groundwater.
Although difficulties may be encoumtersd in some areas in obtaining supphies, overall
reserves are large.  With the monsocnal weather patterns having a particularly
pronounced effect on surface water resources, groundwater is generally a more reliable
year round source of water for most of the peninsula. As a resource it is also generally
more widely available than surface water supplies.

Within the area, groundwater resources provide 90% of the water supplies. All of the
major communities except Bamaga and Wujal Wujal rely on groundwater for at least parn
of their domestic water supplies. It is the major source of water supply for agricultural
purposes, particularly stockwatering, and for bauxite mining at Weipa. Data on actual
groundwater use in the study area is sparse, with only eight locations where bores are
metered. Use by the smaller communities, most mines, tourist locations and pastoral
holdings can only be estimated.

The availability and quality of the groundwater resources of the swdy area are closely
refated to the geology of the host rocks with the main resources occurring tn Cainozoic
and Mesozoic sedimentary rocks. The study area has been divided into several major
groundwater regions based on both formal and informal tectonic wmsts. These are the
lower Palaeozoic Coen and Yambe Inliers, the Palacozoic Hodgkinson Province and Cape
York Pyroclastics, the Mesozoic Carpentaria and laura PBasing and the Cainozoic
Karumba Basin, Other geological features that are significant 1o the nature of the study
area’s groundwater resources include alluvial fan, nver alluviom and coastal dune
deposits. Coastal dunes and beach ridge deposits may prove a significant resource if
groundwater demands increase.
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The principal aquifers exist within the Cainozoic Bulimba Formation and Wyaaba Beds
(Karumba Basin), the Mesozoic Gilbert River Formation {Carpentaria and Laura Basins)
and Dalrympie Sandstone (Laura Basin), with additional significant supplies obtained
from fractured rock aquifers.

Reliable and significant groundwater supplies are available in the western Peninsula areas
and the Laura Basin to the east though in some areas larger flows are only available by
drilling to depths in excess of 500m. Other areas have the potential to supply minor
stockwater though with lesser reliability. Some of the groundwater resources are isolated
from areas of demand, and some of the shallow resources may become depleted during
tines of greatest demand such as in the September to November period.

Quality of groundwater throughout the study area is usually very good with salinity levels
commonly very low. The most common water types are sodium bicarbonate and sodium
chloride type or minor variations of these. This general categery accounts for 90% of
all samples used in this analysis. = The groundwater is predominantly acidic with some
alkaline groundwater occurring in the Karumba and Laura Basins.

Quality is generally adequate for mining and agricultural purposes. Scme isolated water
quality problems occur including saltwater intrusion at Pormpuraaw and Cooktown,
nitrate pollution at Laura, high manganese and iron levels m the Lauwrz Basin. High
fluoride levels precluding use for human consumption from some deeper Mesozoic
sandstone aguifers.

Groundwater Characteristics

Patential recharge areas give a broad indication of areas vulnerable to groundwater
polintion, though a detailed assessment of groundwater vulnerability for a particular
location would require more intznsive local studies.

The principal potential recharge areas for the Carpentaria Basin lie along the western
margins of the Great Dividing Range. Similarly, for the Laura Basin, they lie in the ring
of Mesozoic outcrop areas that occur west of the eastern uplands between Cooktown and
Cape Melville, as well & north of the Hodgkinson Province and east of the Great Dividing
Range (between approximately Hanm River Roadhouse and Cape Sidmeuth). Recharge
areas are present in the Karumba Basin along the Weipa Peninsula and in varicus sections
of the central western Cape York Peninsula. Fractured rock and unconsclidated
sedimentary rock aquifers principally recharge vertically.

The quantity of groundwater recharge is influenced by climate, vegetative cover, extent of
evapotranspiration and the soil depth and composition. In the more arid areas, which
include much of the perinsula, low recharge means that future groundwater development
will depend on abstraction from historical groundwater storage, rather than replenishable
supplies.
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The peclegy of Cape York Peninsula is diverse and strongly influences groundwater
characteristics. Fracured rock aquifers are those that derive their groundwater storage
capability from secondary porosity features, these include joints, faults and voids and
some of the feawres derived from weathering action. These aquifers provide, through a
large number of low yielding bores, significant groundwater supplies for domestic and
stockwatering purposes and also as a supplementary water supply for Cooktown,

The principal fractured rock aquifer Iocations are in the Hodgkinson Province (in the
south east of the study area) and the Coen and Yambo Inliers {which form a north-south
spine through the central study area). A minor fractured rock aquifer occurs in the
(informally named} Cape York Pyroclastics (located at Cape York).

Groundwater supplies in these terrains are recharged vertically and conseguently the
quality and quantity of groundwater is strongly influenced by rainfall, soil cover and
vegetadon conditions,  This ¢lose dependence on rmainfall commonly increases the
potential of these aquifers in the wetter parts of the study area. Additionally water ievels
in fractured rock aquifers can vary significantly during the year and can become
completely depleted of water during the dry season.

The Hodgkinson Province consists of deepwater siltstones, arenites, conglemerates and
basalts. Groundwater yields from the principal aguifer units are, from the Hodgkinson
Formation 0.5 L/s - 30 L/s but more commonly 3 Lfs, from the Piebald Basalt at the
Hopevale community are around 5 L/s and from the McLean Basali usually less than 1
L/s. Groundwater from the Hodgkinson Province is generally of good guality (average
conductivity of the Hodgkinson Formation: is 700 gScm™) and suitable for all purposes.
However in some coastal areas aquifers in the province have been intruded by saltwater.

The Coen and Yambo Inliers are composed of metamorphics and acid intrusives (mainly
granite). Groundwater yields from the Coen Inlier vary from less than 0.5 L/s 10 5 Lfs.
The higher yields are from bores located in the higher rainfall areas such as around
Lockhant River. Groundwater yields for the Yambo Inlier are only known for the acid
intrusive areas and are less than 0.5 L/s.

The groundwater quality in the Coen Inlier is generally good and suitable for all
purposes. Conductivity of water sourced from the metamorphic units is up to 700 xScm’
and from the acid intrusives is up to 1550 pSem?. High flucride values from acid
incrusive sourced groundwater in the southern Coen Inlier can preclude this water for
human consumption. From limited samples, groundwaier quality in the Yambo Inlier also
appears good and suitable for most purposes. Further testing would be required to
determine general fluoride levels before comment could be made on its suitability for
human consumption.

The Carpentaria and Laura Basins, which contain porous aguifers, were formed
contemporaneously and are lithostratigraphically connected. The Carpentaria and Laura
Pasins are composed principally of two predominantly quartz sandstone formations
overlain by an extensive and thick argillaceous (clayey) unit. These units tend to thicken
towards the centre of their respective basins and usually overlie an uneven basement
topography.
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Groundwater supplies 95% of the population in the Laura Basin with potable water.

The major aquifers in the Laura Basin are the Dalrymple Sandstone and the overlying
Gilbert River Formation. These units are composed of sandstones, mudstones and
conglomerates and are overlain by a thick argillaceous unit {the Rolling Downs Group).

Aquifers are continuous across the basin with artesian supplies occurring in many areas.
Supplies are generally reliabie and of fair to excellent quality water. Average flow rates
are speculative but flows up to 12 L/s have been recorded (from holes that have only
partially penctrated the Mesozoic aquifers) and higher flows are likely with deeper
drilling.

The quality of groundwater from the Mesozoic sandstones in the Laura BEasin is usually
acceptable for most purposes with the conductivity averaging 900 uScmi'. The water
quality of the Cainozoic sediments overlying the Laura Basin is generally good with an
average conductivity of 350 pScm”, though manganese and iron concentrations can be too
high for domestic use and some pollution from septic systems has occurred.

The Carpentaria Basin is the most northern tectonic unit in the Great Artesian Basin. The
major aquifers in the Carpentaria Basin are the Gilbert River Formation and the Garraway
Beds with some groundwater occurring in the Helby Beds. Sumilarly to the Laura Basin
the major aquifer units are composed of sandstones, mudstones and conglomerates and are
overiain by a thick argillaceous unit (the Rolling Downs Formation}.

The Garraway Beds and the Helby beds generally contain subartesian aquifers in their
cutcrop areas that have the potential to supply vseful quantities of good quality water.
However few bores exploit these aquifers in these areas owing 1o the ready availability of
surface water. Flows up to 43 L/s have been recorded from the Carpentaria Basin near
Weipa. Stockwatering is the main use of Carpentaria Basin water in the study area.

The quality of groundwater from the major Carpentaria Basin aquifers, the Gilbert River
Formation and the Garraway Beds, when they are unconfined, is generally good and
suitable for most purposes. When these aquifers become confined, the water quality
deteriorates. This feature is atiributable more to the water residence time in the aquifer
than to its confined state. Generally the conductivity varies from around 400 pSem to
1400 puScm™” in deep artesian bores.

Elevated levels of sodinm and bicarbonate in the groundwater generally make it nnsuitable
for imgation of the clayey soils derived from the Relling Downs Group. High Fluornde
levels in water from the Mesozoic sandstones often precludes it from use for human
consumption. The Weipa and Anrukun deep bores were drlled to provide water for
mining purposes. However these are no longer used for that purpose owing to the
corrosive nature of their water and the ready availability of good quality groundwater
from the commonly overlying Karumba Basin aquifers.
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The Karumba Basin is the major water resource of the study area providing water
supplies to 60% of the study area’s population. This resource provides domestic supplies
for Weipa, threc Aboriginal communities and for the region’s largest mining and
industrial complex and stockwater for over one third of the Penmnsula. Over 150 bores
presently tap both artesian and subaresian aquifers in the Basin.

The Karumba Basin overlies the majority of the Carpentaria Basin in the study area.
Within this basin the Bulimba Formation and the Wyaaba Beds contain the major
aquifers. The Bulimba Formation is the more significant in terms of areal extent and

capacity.

The Bulimba Formation is composed predominantly of interbedded clayey quartzose
sandstone, granule conglomerate and sandy kaolonitic claystone. The Wyaaba beds
consist of coarse to {ine grained sandy claystones with a lower maring section.

The hydrology of the Karumba Basin is poorly anderstoed. It is considered the
assessment and management of the groundwater resources of the Karumba Basim is
essential to any sirategy developed for Cape York Peninsula.

The Bulimba Formation cantaing variable guantities of subartesian water across its entire
extent in the study arca and artesian supplies in some areas. Aresian flows up to 30 Lis
have been recorded. Within the limited extent of the Wyaaba Beds' aquifer within the
study area it is a reliable producer of fair quality water producing at rates of 0.5 to 6.0
L/s from either flowing or pumped bores.

Groundwater quality in the Karumba Basin is goed although some highly saline water
occurs with the Wyaaba Beds. This formation generally has hugher conductivity vales
than the Bulimba Formation. The guality of water from the Bulimba Formation aguifers
is in general, excellent and suitable for all purposes with conductivity values averaging
around 420 pScm'. The Wyaaba Beds® aquifer reflects the marine origins of its sediments
with conductivities ranging from 700 pScm? to 2500 pScmt. Low pH levels may be of
concern in some shallow aquifers in the Kammba Basin { <05.0) at Aucukun.

Eeach ridge and coastal dunes are extensive around most of the coastline of the study
area. These contain groundwater resources of variable quality, but can be svitable for
stockwatering and domestic use, though little detailed work on these resources has been
done. These groundwater resources often occur in isolated locations and would require
significant infrastructure to be of use at the present demand locations. In the current
tourism trend, these aquifers may become significant for recreational developments.

The quality of groundwater from sand dune aquifers is considered to be potentially good.
However only one reliable sample from beach nidge aquifers is available and it is difficult
to extrapolate broad aquifer type characteristics from this.
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Alluvial deposits, include river bedload, channel and minor deltaic deposits. These are
often of shallow depth, with high permeability and storativity and are of variable degrees
of homogeneny. Water supplies from alluvial deposits are probably hmited and of
variable quality in the study area. Most of the larger rivers in the study areas have sandy
beds which can provide small supplies though in a few localities there is some prospect of
obtaining high yielding bores. Good water supplies were feund in shallow afluvial sand
and gravel deposits that probably represent old channels of the Mitchell River.
Additionaily there may be prospects for groundwater in the mors extensive flood plain
deposits in the eastern rivers.

Groundwater Management Issues

There are significant complexities in groundwater management of this area, including the
provision of water in appropriate quantity, quality and at the appropriate time needed by
users. The markedly seasonal rainfall patterns of the peninsula, and the prevalent drought
conditions often lead to a large differsnce m time between when groundwater from some
of the less reliable sources is availabie and when this msource may be in demand. This is
patticulariy so for fractured rock aquifers such as those in the Coen Inbier or the
Hodgkinson Formation, the lateritic aquifers around Weipa which are directly recharged
by rainfall and the shallow rver bed alluvial aguifers throughout the Peninsula.

There are some basic sirategies which facilitate management of the groundwater resources
of the Peninsula. However many of the issues are site specific and ubiquitous
management solutions are imappropriate. In such sitvations detailed evaiuation of
potential problem areas is usually required. With such techmcal lirnitations, appropriate
conservation and management strategies are difficult to determine.  Specifically, the
Pemnsula’s aquifers need to be protected from over exploitation, saline water intrusion
into fresh groundwater {from both seawater and adjacent saline aquifers), peint souvrce
pollution (e.g. from industrial and sewerage plants) and diffuse contaminants (e.g.
agricultural fertilisers/pesticides).

Most of the problems are likely to be exacerbated by extraction rates that, through a lack
of knowledge or appropriate management siraztegies, may be greater than those the
groundwater system can safely bear. This may occur with expanding industrial,

agricuitural and population trends putting an increasing burden on these limited natural
water resources.

Particular issues relating o resource protection have been identified. These include the
potential of increased abstraction of respurces o cause a deterioration in water quality.
However this has not been identified as a major problem at present (though it appears to
be occurring on a small scale) as the abstraction rates of the resource in the study area
are, except at Weipa, generaily Jow. At present over exploitation of small fractured rock
resources appears to be of concern to local users. These aguifers are usually small and
isolated.
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There is a paucity of groundwater data away from the population centres of the Peninsula.
This point was highlighted during the CYPLUS drilling program when artesian water was
discovered at Frenchman’s Road (Batavia Downs), an area previously unkmown to contain
artesian water supphies. Because of a lack of data, groundwater hydrological mechanisms
in this area are not sufficiently well understood to explain this occurrence precisely.

In managing this resource, consideration also needs to be given to the relationship
between groundwater abstraction and natural discharge areas 1.e. springs. Groundwater
contributions to stream flows and wetlands is important in sorme areas and protection of
these areas is a major groundwater management issue. These areas may be of culrat
sigmificance and of concern to tourism particnlarly if there is a significant reduction in
size and quality of these natural discharge sites. It should be noted that in many areas
any use of this resource will reduce the outflow from springs.

In the Laura Basin spring flow maintains the region’s only perennial stream, the Hann
River, and provides nearly contimious supply to other rivers such as Little Laura,
Normanby and Endeavour Rivers. Spring flow from the Bulimba Formation contributes
to base flows in several rvers and maintains wetland environments oear Weipa and
Aurukum.

Pollution has not been identified as a major problem at present, with the exception of the
upper aquifers at Laura which have suffered bacteriological contimination. However,
few areas at present support intensive agrcultural crops or other .v.austries that have high
nutrient, pesticide and other chemical uses. The Weipa area (with its mining activities
and township) posses significant potential pollution risks to groundwater. This situation is
requiring careful management as it is locaied on the recharge area of the Bubmba
Formation which is the major source of potable warter for the local regions.

Groundwater in the Peninsula is generally of very good quality and virtwally pollution
free. However in comparison to other areas in Queensland little 15 understood of the
processes operating including water chemistry, aquifer characteristics and the hydranlic
mechanisms. Additionally little work has been dooe on planning for sustainable vse of
this resource. Such planning is becoming more and more important with the Increasing
demands being placed on this resource from agriculture, tourism and with the potential
for increased mining, Further information, particularly in areas of importance either for
development or from the perspective of resource vulnerability, will need more thorough
and site specific investigations to ensure the continued integrity of this resource.
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1.0 INTRODUCTION

The Cape York Peninsula study area’ is remote and isolated, covering some 143 000 km®
with a small sparsely settled population of around 10 000 (1986 censns) and no major
population centres. The principle resource uses are rangeland grazing, mining and tourism,
These activities have had comparatively little obvicus impact to date on the physical
envircnment, though some accelerated soil erosion from grazing leading to sediment and
nutrient losses into the near coastal environment do cccur, Tourism is expected to become
a major growth industry, parficularly in the coasial areas (Connell Wagner, 1989).

Groundwater comprises those water resources that occur in the sub-surface and completely
saturate the host material. These resources are usually hydraulically connected over a
sufficient area to constitute a useable resource for an intended purpose.

Groundwater is a vital component of the natural environment. It provides base flow for some
rivers, lakes and wetlands and sustains a variety of ecosystems. [t is exiensively used for
agriculturai, mining and utrban purposes throughout Australia.

Within the Cape York Peninsula study area, all of the communities except Bamaga and Wujal
rely on groundwater for at least part of their domestic water supplies. Groundwater is the
major source of water supply for agricultural purposes, particularly stockwatering, and for
mining at Weipa.

It is only recently that groundwater has been recognised as a limited resource and that both
its quality and quantity have been regarded as finite.

Consequently, the social and economic impoertance, the significance to the environment, and
vulnerability to degradation (through both mismanagement and pollution) of groundwater, is
generally poorly understood by the majority of the population, Australia’s groundwater
resources have not been fully investipated, though State Governments have undertaken
specific detailed investigations in many more highly developed areas.

This report presents an overview of the nature of the Peninsula’s groundwater tesources and
those features intrinsically related to their ongoing use and pretection, including the nature,
and availability of groundwater. It summarises available information from published reports,
drilling, geophysics and an extensive water analysis prograrn. It should serve to highlight
the importance of the Peninsula’s gronadwater respurces and to iay the foundatien for any
subsequent detailed groundwater assessient.

The study area has variable climatic conditions and extremely diverse geology, and
subsequently complex groundwater processes. Direct information on groundwater quality,
quantity and host rock geology is sparse.

! The Cape York Peninsula Land Use Strategy study area was extended in the south-
west to include the Staaten River for this report. See Section 3.
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Most available information is clustered around the areas of Weipa, Cooktown and
Kowanyama. Elsewhere, detailed information has been collected for only a short period of
time. Natural variadons to the groundwater resources over longer periods are poorly
understood.

Groundwater quality can be affected dramatically by human influences as well as by natural
processes. Prudent management of water resources is & principal factor in both integrated
and sustainable resource use. Difficulties occur in determining (and achieving) an
appropriate balance between groundwater resource utilisation and the broader environmentat
and social requiremtents while maintaining water guality and sustainable conservation
praciices, Poor land and water management practices can result in both deterioration of
groundwater quality and a concentration of soil contaminants,

There are some basic strategies which facilitate management of the groundwater resources
of the Peninsula. However, many of the issues are very site specific and ubiquitous
management solutions are inappropriate. In such situations, detailed evaluation of potential
problem areas i5 usually required. With such technical limitations, appropriate conservation
and management strategies are difficult to determine. Specifically, the Peninsnla’s aquifers
need to be protected from over exploitation, saline water intrusion inte fresh gronndwater
{from both seawater and adjacent saline aguifers), peint source pollution (e.g. from industrial
and sewage plants) and diffuse contaminants (e.g. agricultural fertilisers/pesticides}.

The geographical boundary of the associated CYPLUS projects (which includes for example,
Soils, Vegetation, Insect Fauna, Fish Fauna) is similar to this cne. In general, all projects
were conducted during the period April 1992 te June 1994.

The Groundwater Resources project was undertaken by the Department of Primary Industries
(DPD and Australian Geological Survey Organisation {AGSO) with the DPI operating as
project leader. The broad project responsibilities for each organisation were as foliows.

DPI: Project leadership, office based research and stratigraphic inferprefation,
associated drilling, interpretation and pump testing of boreholes, bore hole census
(including rontine chemical analyses).

AGS(Q: Detailed gronndwater chemistry sampling and analysis, and landsat imagery
interpretation,

In this work approximately 250 field days were completed, excluding approximately six
weeks of operations by a drilling crew,



1.1 Location and Access

The study area includes the entire mainland Peninsula and adjacent coastal islands, and is

bounded to the south by approximately the 16°5 latitude and the southern boundary of the
Cook Shire (Figure 1.1).
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Figure 1.1 Location Map

The area is large and sparsely settled with ail towns except Coen and Laura (population 200
each) located on the coast. Such demographics, combined with the harsh environment and
remoteness, have resulted in the development of omly a basic infrastructure and
communications system.

The area is served by road, air and sea facilities, all of which are limited to some extent by
the wet season. The larger coastal settlements have been established generally where there
were suitable barbours or barge landing sites (Connell Wagner, 1989), The only
comprehensive wharf facilities are Iocated at Weipa, the largest port in the study area and

at Cape Fiattery. Coastal conditions are good during the dry season but the often
¢yclonically influenced wet season can limit shipping.
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Adr travel is an important means of transport, with all major properties containing at least
one serviceable airstrip. Navigation facilities are almost nonexistent with the only airports
at Weipa {multi-engine jet standard) and Cooktown {mulfi-engine propeller standard}.
Airstrips to larger multi-engine propeller craft standard are iocated at Coen, Pormpuraaw and
EKowanyama.

Road access to the region is provided by the Peninsula Development Road from Marecba to
Cooktown, by the Burke Development Road from Nommanton to Dunbar (just south of the
central western study area), and by the Cape Tribulation Road from Mossman to Cooktown.
These roads are usvally only open for six to eight months of the year with the exception of
the Peninsnla/Cooktown Development Read which is accessible for mest of the year.

The internal roads in the study area are constructed $o varying standards and maintained by
severzl government entities, aberiginal councils and mining companies. Without extensive
lecal knowledge and experience and for other than short jonrneys the area is traversable only
by 4WD vehicles. Access along the norihern Peninsula Development Road from Cape York
south to Heathiands (using the Jardine River ferry) and the Cooktown Development Road is
available most of the year. Large tracts of area around such locations as the nerthern Lavra
Basin and Northern Hodgkinson Basin are inaccessible by land most of the year.

A significant portion of the study area has been gazetted for special vse, including National
Parks and Aboriginal Tenures. The Infrastructure and land temure of the study area are
shown in Table 1.1 and Figure 1.2.

i RamdTemwre - 0 ke ) %
Aboriginal and Torres Strait Islander Lands 20 200 15
Crown Lands and Crown Reserves 5 500 4
Freshold 5 600 4
National Parks 13 500 10
Pastoral Holdings 78 300 57
Perpetual Mining Tenures 4 000 3
Road and Natural Features 1 100 1
State Forest and Timber Reserves 2 300 2z
Other 6 200 4

Tatal 136 ‘700 100

Table 1.1 Land Tenures of CYPLUS Study Arez (does not include extended study area)
{Courtesy, Queensland Department of Lands)



ure 1.2 Land Tenure Map
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1.2  Natoral Features

hy/Physiograph

The study area is of comparatively low relief, with bread plains comprising around 75% of
the total area. These broad plains slope gently seaward, both to the east and west from a
ridge of low mountains and hills whick is located closer o the east coast. This divide
extends from the southern study area boundary northward along the section of the eastern
coast immediately north of Cocktown and is expressed as a plateau in the sonth east of the
study area.

The western and eastern jowlands overlie the Carpentaria and Laura Geelegical Basins
respectively. The higher relief terrain of the Central Peninsula Ridge through to the south
eastern study area boundary and including the south eastern seaboard {north from Cooktown)
is formed by the Coen and Yambo Inliers and the Hodgkinson Basin.

The soils reflect their parent matenal and are highly susceptible to erosion. Generzlly, the
soil types are complex and varied, with low fertility and nutrient levels, are weakly
structured and prone to erosion when cleared (Connell Wagner, 1989).

The study area contains a number of Jarge seasonally variable rivers, most of which flow east
or west, with only the Kennedy and Normanby Rivers flowing northwards. Most have
exfensive fioodplains in their lower reaches and in the coastal belt, and meander acress broad
muifiats. In these areas, the rivers are a dominant landscape feature, though their alluvial
deposits are relatively thin.

The drainage pattern in the Carpentaria and Laura lowlands 1s widely spaced and appears to
be governed by the scil type. Sandy soils have a denser drainage pattern and radiating
distributaries often develop from the large alluvial fans that occur on the western Peninsula
in the study area. The black soils have a more widely spaced drainage system (Smart, 1980},

The higher relief Central Peninsula Ridge has a gentle westward slope towards the Gulf of
Carpentaria. The eastern boundary of this ridge north of the Laura Basin is sieep, and in
spme areas forms steep escarpments.  Some tablelands also oceur through this central area.
The highest sections of the Central Peninsula Ridge are around 800 m above sea level in the
Coen/Iron Range areas and in the area south of Laura around Mount Lukin,

Several large dunefields occur along the eastern Peninsula seaboard, the most significant
being the Olive River/Cape Flattery dunefield. Beach ridge dunefields also occur near Cape
York. The Torres Strait Islands are principally volcanic in fhe west with sand, beach rock
and coral cays in the eastern area.

Topography can have a significant influence on groundwater flow and generally determines
flow gradients. In hard rock areas, the comparatively thin weathered layer and water tables
both usually follow the surface morphology. Unless the depth of weathering is below the
surface drainage level, aguifers in these zones rapidly dry up after the wet season {Ackworth,
1987).
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The major physiographic units in the study area are briefly describad in Table 1.2. and are

shown in Figure 1.3.

PENINSELA UPLANDS FROVINCE

Torres "High' Islands
Jardige Uplands

Wenlock Uplands

Coleman Platean

Laura Plain

Cooktown Eanges

Islands and low coastal wableland of volcanic rocks and granite, with fringing reefs.

Locally dissected rolling sandstons upland with transgressive cozstal dupes along sn
Ezstemn lateritic cliffed margin.

Complex of tablelands and low plateaux with MNorth-Soulh lowlands, prominent scarp,
and outlying coastal hills on the Eastern side.

Rolling sandy grangic platesu with low ridges of metamorphic rocks, prominent
Easterly scarp.

Soft-rock lowlands, alluvial plaies of centripetal drzinage, and littoral plain,

Deeply dissected sandsione plateaux, with mountain ranges of granite and
metamarphic rocks to the East, smell *high' islapds.

Merluna Flajn
Holrovd Plans
Karumba Plains
Clara-Mitchell Flains

Eulimba Plateau

Palmerville Hills Gragite hills apd plateanz and sandstone mesas with iontervening pleins, steeper fall
on the Eastarly side.
Garnct Uplands Hilly uplands, with dissected grevwackes and veleanics in the North and undulating
country on granite and metamorphic rocks in the South.
CARPENTARIA LOWLANDS PROVINCE'
Weipa Platcau Laterite-capped platesu on clayey sand and sandstone.

Undulating clay plains with lateritic rises.

Shightly dissected sandy plams, partly lJateritic.

Littoral plain.

Sloping sandy plains with minor clay plains along distributary drainage.

Dissecied low sandstone plateau.

Table 1.2 Major Physiographic Units (Maodified from Jennings and Mabbutt, 1977)

WVegetation

The study area has a diverse range of vegetation types, resulting from the large range of

soils, rainfall patterns and landforms.

Eucalypt woodland and open forest areas are the

principal vegetation coverages and significant areas of melaluca woodland alse cccur.

This natural vegetation is considered fragiie and vnlnerable to rapid change from human
influences including introduced exotic species, overgrazing, changed fire regimes, intensive
development of unstable landforms, and diversion of, or interference with, existing
hydrological systems (Connell Wagner, 1939).
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The majority of the central Peninsula area is semi-arid and is covered with eucalypt
woodlands, open savanna woodlands, grasslands and melalenca woodlands. The northern
inland areas bave extensive areas of Regent and Quaternary sand cover, and experience a
greater monsoonal influence. Here, open heathlands dominate, The Laura Basin is mostly
covered by open eucalypt and stringybark woodlands.

The far north-western Peninsula contains significant woedlands, freshwater swamps, whereas
far north-eastern: ¢oastal areas nost mangrove swamps. These northern reaches also exhibit
more tropical eucalypt woodlands and some minforests. Vine scrubs also tend to occur on
the northern Peninsula, and are uwsnally confined to areas of better quality soil.

Along the east coast, particularly in the Iron Ranpe area, dense tropical rainforests (vine
forests) also occur.

The higher relief sections of the study area, generaliy on the margins of the Laura Basin and
through the Coen Inlier {Central Peninsula Ridge and associated uplands), support ironbark
and bloodwood. A comprehensive discussion of the plant communities is provided in Pedley
and Isbell {1970). The CYPLUS vegetaton mapping project has reported in significant detail
on the vegetation of the study area.

Soils

The broad soil types of the study area are diverse, generally widespread and related to the
major physiographic units and wsually reflect the nature of the underlying peology. Table 1.3
provides a summary of scil information supplied by the CYPLUS Land Resource Inventory
Program. A more detailed analysis of the Peninsula’s soils occurs in the teport for that

program.

North and North Eastemn Bleached sandy soils Derived from coarse prained
Peninsula sandstones
Sandy alluvial soils Alluvial soils asgociated with
wajor streams
Western Coast (approximeatsly Bauxitic and ferruginous red and Formed on lateritic plateac
from Vrilya Point South to the yellow earths
Kendall River)
Merima Plain Area Predominantly clay soils Formed ca Rolling Downs
Group
Coen Inlier, Cape York Shallow and rocky sails with Derived principally from
Pyroclastics (Morthem tip of some red and yellow clay areas | metamerphic and inbnsive recks
Peninsula)
Eastern edge of Coen Inlier Coarse sandy soils Extensive allovial fank and
plaing

contf..



{Clara-Mitchell Plains and Alkaline grey clays Extensive palaeostreamy deposits
Northern and Central Langa
Basin
Holroyd Plains Residual red and yellow sandy Frequently dissected by
soils convargent to non-directional
drainage features
Plateaux containing red end
vellow zandy soils
Morthera and South Eastern Shallow rocky soils and red and Formed oo sandstone
TLaura Basin yellow earths
Hodglinson Proviogs Sodic and pop-sodic yellow and
grey soils {more arid areas)
Red clays (high rainfall arsas -
south eastermn comer)
Red and brown structured clay Support dryland and irrigated
sails {on basalt flows) cropping at Lakeland
Cape Flatiery Larpe dunefieids
Cape Greaville
Western Coastline (lower half) Dominated by larpe expanses of Also on southern and eastern
marine clays and saitpans borders of Princess Charlotte
interspersed by Holocene and Bay
Pleistocene Beach Ridges

Table 1.3 General Soil Types (Summarised From CYPLUS Soil Survey and Land
Suitability Assessinent Program - Courtesy, Department of Primary Industries)

Climate

The study area lies between latitudes 10°30°S and 16°30’S, exclusively within the tropical
region. The climate in the region varies from humid tropical along the eastern coastal strip
o semi arid tropical in the central and western Peninsula area. Information on climate bas
been drawn from the Burean of Meteorology and Department of Primary Industries climate
monitoring stations,

Throughout the Peninsula, mean daily temperatures are moderate in winter and high in
summer. The area has high evaporation rates aided by persistent winds in most areas. Pan
evaporation figures indicate the greatest average evaporation rates are during Octeber,
Noevember and December and the lowest are generally in February, May, June and July.
Frequent and lengthy droughts occur and result in sparse and unreliable surface water
FesQuUrces.
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Rainfall is monsoonal, highly variable and sometimes unreliable, with marked wet and dry
seasons. The wettest months are from November to March, with Aprl to October being a
significantly drier period. Cyclone activity is common in the summer months.

There is a wide range of average rainfall throughout the Peninsula. Rainfall is more
consistent along the eastern coastal areas where it is more evenly distribuied by prevailing
south easterly winds. West of the coastal range, there is a sharp decrease in rainfall and an
increase in rainfall seasonality. The local rainfall distribution of these inland areas is also
patchy, with some stations recording high registrations during storm events while adjacent
properties receive no rainfall at all.

Figure 1.4 displays general climatic data for the study area, shows a composite display of
rainfall, and indicates yearly rainfall variations.

A five-year moving average of rainfall data for Coen, Cocktown and Weipa was calcunlated
using composite data from the stations in these regions (Figure 1.5). Composite datgz was
nged as no specific rainfall station provided a continuous record over a sufficiently iong
period for this analysis. It should be noted that this composite approach has given a slightly
tower rainfall figure for Cooktown than is iffustrated in Figure 1.4.



12

CYPLUS

CAPE YORK PENNINSULA
LAND USE STRATEGY

(FTPe-—o

ikt
b G
= b o
£ dE W om

:

—
- CYPLUS is 2 joint initiative behiyesn the

Queensland and Commonwealth Governments.

i CLIMATIC DATA

The information shown on this map has bean
AGSO supplied by the Department of Primary Industriasg
i A E§ el S e S

Initial enguities regarding the information
", should be directed to Water Resaurces Division.
m=| | -
(oEN | Wrmides Topographic nformation shown on this map
——— is currant to 1989,

i Fbi P by

1
14 I

i

UL I AN S N-R N, ]
[T f

ey

LEGEND

R i,
L= T =
g #& E

Roads

1:250 000 Geology
| Sheet Boundanes

Mean Annual Rainfafl {mm)

G- 890

800 - 1000
1000 - 1200
1200 - 1400
1400 - 1600
1604 - 1800
1800 - 2000

fd A |
i - | I-
Fa
A HIJlANSWQ TR

] L

111 S

CARPENT AN Ll
MOTE : This data is based on information
supplied by the Commonwealth Bureay of
Meterology combined with records obtained
by 1ha department for the perigd 1920-16649,

Figure 1.4 Climatic Data

NILOMETHES

[ = u 250
1 i i 1 (] i

Tranavarse Marceior Brojection Jore 54 ; Australian Map Gnd

Preparad and producad by the Cepantment of
Primary Industrias, Juna 1994,

Copyright ®The State of Queensiand, Depadment ot
Primary Industries, 1994,

25 10194 eoimion N1 FIGURE 1.4 25105648




13.

~ . L L]
CYPLUS Five Year Average Rainfall
— e
|:|:"-.|' LR
380 .
= 1500 » - " .
— o ¥
z oy or
£ 1000 a2 a
L)
(-4
S00
B st o i —— R Pk T O TSl
Oy Pt W P B Fa B e DW e Cd P [ " T S R
o (=2 = = —_ — o (] ] ] - =I 7] Tyl 1~ [4~] P [ [~ [+~
gz @z 228 2T 2 & & 5 @ 5% 3@

Figure 1.5 Five Year Average Rainfall

East coast streams are generally perennial including the Normanby, Pascoe, Jacky Jacky and
Gunshot Creeks,

Surface Water

Surface water resources ocour in the study area as perennial, ephemeral streams, swamps,
lakes and springs. Most west flowing rivers in the smdy area are ephemeral, with only the
Wenlock, Holroyd, and Jardine Rivers occurring as major perennial watercourses. Springs
also provide some low flow to the vpper reaches of the Hann, Litle Laura, Kennedy,
Normanby, and Endeavour Rivers. Each of these surface flows is provided from
groundwater in the dry season. Significant swamplands occur in the lower reaches of the
Jardine River.

Surface water resources are currently being documented in detail in the CYPLUS Surface
Water Resources Project and will appear in a separate report. The main River Basins are
shown in Figure 1.6.

1.3 Methodology

The research strategy was based on an evaluation of target audience groundwater information
needs. This audience is principally the Cape York Community and the CYPLUS project
team with additional usage being envisaged by other government departments, universities
and private consultants. The information presented here is mainly technical, although it is
in a form that should be easily adapted for groundwater engquiries of a more general nature.

A review of the availabie data, including DPI and AGSO reporis and the DPI groundwater
database was conducted. Acute data shortfalls were identified in the central Peninsula.
Consequently a dnlling program was designed and completed to reduce this data deficiency.
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Water quality characteristics of aguifers in the study area were identified in a major field
sampling program. This information was combined with a compiehensive review of
available literature and an analysis of relevaat geophysical data.

Data storage, manipulation and presentation has been essentially computer driven. Key
components of the system included a principle data storage system, the DP1 groundwater
database, and two "state-of-the-art” computer based storage retrieval and evaluation systems,
Systat (produced by Systat Inc.) and a Geographic Information System (GIS) - ARC/INFO
{produced by Environmenial Systems Research Inc).

Information for this report was obtained from the following sources:

L Original field data obtained by an extended field program of locating and sampling
as many boreholes as possible in the region. Information obtained incinded detailed
water analyses, accurate location of boreholes, evaluation of the bore’s physical
condition (including headworks), bore yields and use,

o Twelve bore holes drilled specifically for this project to fill knowledge gaps in the
hydrogeology and stratigraphy of the central Peninsula, These bores were logged in
detail and correlated with adjacent holes. Figure 1.7 shows bores sampled during the
bore census, and bores drilled as part of this project.

. A comprehensive literature review of the geology and hydrogeology of the region.
Information was accessed from DPI-WR reports, mineral exploration company
reports, AGSO records, Department of Minerals and Energy (DME) records and
maps, University library holdings and Hydrogeological Consultants’ reports.

* Seismic information contained in DME reports and company libraries. This
information was interpreted mainty in-house, althouph some company interpretations
were incorporated. A total of 28 representative seismic lines was used to correlate
between existing drillholes.

*® The DPI-WR groundwater database. This database contains data for 1025 drill holes,
many of which were entered as part of this project. Information ranged from hole
location only, to comprehensive stratigraphic and water quality analysis. Figure 1.8
indicates drillholes used in this project.

e Information from associated CYPLUS projects, proncipally the Land Resource
Inventory, Digitising and Imtegration and Regolith Terrain Mapping.

The DPI-WR database contains virtually all information available on registered boreholes
(RNs}) in the study area. The entire study area is a Proclaimed Area under the provisions of
the Water Resources Act (1989). All bores in the area, with the exception of most domestic
bores, are required to be licensed and all bere data is required to be supplied to the
Department of Primary Industries. This datzbase was updated significantly as part of this
study.
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The groundwater resources of the stdy arca have been apalysed in detail by tectonic
province and majer aquifers. Also hydrogeclogical wnits were determined as threz broad
aquifer types similar to those categorised by Facobson (1983).

1. Surficial aquifers including unconsolidated sediments and calcrete.

2. Deeper aguifers in large sedimentary basins.

3 Shallow aquifers in fractured rock provinces.

The information available shows that gronndwater occurrence and quality is highly variable,
This is a result of the diverse geology, past and present climatic conditions and
hydrogeological processes. These factors and the complexities added by surficial aquifers

overlying deeper aquifers and variable recharge conditions complicate analysis and the
presentation of results.
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2.0 GEOLOGY

The groundwater resources of the study area are closely related 1o the geology with the main
resources occurring in Mesozoic and Cainozeic sedimentary rocks.

Surface locations of geological units are detailed in the associated CYPLUS on Bedrock
Geology.

The Mesozoic and Cainozoic geology has evolved through a complex sequence of
depositional and erosional events with significant geological variations occurring regionally
and locally. Because of these variations, the geological interpretations presented are only
accurate 10 the broadest scale and detailed local interpretations would require further site
specific data.

Current mapping programs by the Geological Survey of Queensland and the Australian
Geological Survey Organisation are increasing the understanding of surface geology and
airborne geophysical interpretations are helping to provide a broad understanding of basement
depths. However, detailed knowledge of the intervening geology between the ground surface
and basement is clustered around a few localities such as Weipa, Kowanyama and Cooktown.
Knowledge of the sub-surface geology in other locations which represent over 90% of the
study area is sparse.

Using groundwater characteristics as the major criteria, the study area can be divided into
several major geological features that represent both formal and informal tectonic units.
These are the Proterozoic and Lower Palaeozoic Coen and Yambo Inliers, the Devonian to
Permian Hodgkinson Province, the Carboniferous Cape York Pyroclastics, the
Jurassic/Cretaceous Carpentaria Basin and Lavra Basin, and the Tertiary Karumba Basin.
Tectonic unit boundaries are illustrated in Figure 2.1. and age relationships of the tectonic
units in Figure 2.2. Figure 2.3 provides a stratigraphic table of the major Cainozoic and
Mesozoic Units. Figure 2.4 displays the relationship between the Carpentaria Basin and
other major basins in Gueensland,

Quaternary and Recent history has modified the surface geological expression of Cape York
Peninsula extensively. Features that are significant to the nature of the study area’s
groundwater resources include alluvial fan, river alluvium and coastal dune deposits.

The Lower Palagozeic Coen and Yambo Inliers form a north-south spine through the central
study area (see Figure 2.1). These inliers are composed of low to high grade metamorphics
{greenschist 10 amphibolite facies) and mainly Permian intrusives. These iniiers have
expenienced multiple and complex deformation principally related to tectonic compression,
with some local deformation having occurred associated with igneous emplacement.

The Devonian to Permian Hodgkinson Province is situated in the south-east of the study area.
In this area, it consists of deep water siltstones, arenites, congiomerates and basalts. These
units have subsequently experienced tectonic compression and have undergone low erade
metamorphism (greenschist facies). The beds are now tightly folded and are usually steeply

dipping.
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The Jurassic/Cretaceous Carpentaria and Laura Basins occur in the western and south-gastern
arcas of the study area respectively. These basins were deposited contemporaneously as
epicratonic basins following basement downwarping and local block faulting, They are
composed of equivalent formations and are lateral and contemporaneous equivalents to the
Eromanga Basin (the largest sub-basin of the Great Artesian Basin). The Carpentaria Basin
is also part of the Great Artesian Basin. The Carpentaria and Laura Basins are composed
principally of two predominantly quartz sandstone formations overlain by an extensive and
thick argillaceous unit. These units generally thicken towards the centre of their respective
basins and usuvally overlie an uneven basement topography.

The Carboniferous Cape York Pyroclastics occur in the most northern section of the study
area adjacent to the Carpentaria Basin, They have been distinpuished as a separate unit for
this work because of their differing hydrogeological nature from the adjacent Carpentania
Basin. The Cape York Pyroclastics are composed almost exclusively of tuffs and
ignimbrites. Little work hias been done on their nafure, stracture or depositionzl history and
they are of minor significance to the groundwater resources.

The Tertiary Karumba Basin overlies most of the Carpentaria Basin in the south western and
central western study area. It is composed principally of quartz arenites and siltstones.
Apart from areas around Kowanyama, Weipa and Avmkun, few boreholes contain detailed
interpretations of this formation. Little is known about its structure and internal nature.

Quaternary, Recent and ongoing erosional and depositional processes have extensively
modified the surface geology of the study area. These processes have formed the
depositional plains that are currently active along much of the western side of the peninsula
and have initiated scarp retreat processes on the eastern side. Floodplain and river alluvial
deposits occur over much of the Peninsula. Additionally, extensive Holocene and
Pliestocence beach ridge deposits are common around much of the shoreline.

The geology of the Coen and Yambeo Iniiers has been documented extensively in the work
of the North Queensland Mapping Accord (for example Anon., 1952}, The Hedgkinson
Province has been reported in detail in de Keyser and Lucas (1968), Beltiude et. al. (1990},
Buldtude, et ai, 1991, Little detziled work has been done on the Cape York Pyroclastics,
with the best overview of these units occurring in the notes of the Torres Strait-Boigu-Daru
1:250 000 peology sheet (Willmott and Powell, 1975), The geology of the Laura Basin has
been extensively documented in de Keyser and Lucas (1968), Passmore {(1979), Smart and
Rasidi {1979), Hawkins and Williams (1990) and Blake (1992). Similarly, the Carpentaria
Basin geology has been documented in Meyers (1969), Smart (1976), Smart and Senior
(19807 and Lait (1990). The geology of the Kamumba Basin has been discussed in more
detail in Doutch (1976), Smarf and Senior (1980) and Lait (1990).

2.1  Basement Geology (Fractured Rock Aquifers)

Basement geology for the purpose of this report refers to those arcas that either constibite
outcropping basement or similar material such as metamorphics or acid intrusives that are
potential aquifers, in which the chief hydrogeological mechanism operating is that of a
fractured rock aquifer system.
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These areas principally include the Coen and Yambo Inliers and the Hodgkinson Province
as well as the Cape York Pyroclastics and some areas of the Torres Strait Islands as defined
in Figure 2.1.

2.1.1 Coen Inlier

The Coen Inlier is located in central northern Cape York Peninsula and covers 18,830 km®.
It is composed largely of variably metamorphosed and deformed sedimentary rocks of Early
to Middle Proterozoic age intruded by Middle Proterozoze gramitoids (Bain et al, 1990). The
gastern and western margins are sublinear, in part fault bounded (Smarnt and Senior, 1980)
and at least partially underlie the Carpentaria Basin in the west and the Laura Basin in the
east as basement. The Coen Inlier extends porthwards under the Coral Sea.

The Ceen Inlier i a metamorphic, magmatic and deformational complex, with complex
secondary structures (Anon., 1992}, It is composed of Early Proterozoic metasediments and
metavelcanics, Silurian - Devonian granites and Carboniferous - Permian acid intrusives and
voleanics (Anon., 1992). The geology of the Coen Inlier is similar to the older Georgetown
Inlier (to the south of the study area) with this older inlier probably having provided the
original source material for the Coen Inlier (Anon., 1992).

Continzous degradation of at least parts of the Coen Inlier (identified through regolith
distcibution} has occurred since the end of the Cretacecus (Anon., 1992) with Cainozoic
erosion of provenance areas having exposed sections of the Coen Inlier (Doutch, 1975). The
quartzite components in the metamorphic units can crop out as strike ridges up to 150 m high
with the less resistant rocks being poorly exposed, deeply weathered and covered with sand
(Willmott et al, 1973).

In the Ebagoola 1:250000 sheet (in the central Peninsula) most of the regolith is in si
weathered bedrock with little transported material. The granite terrains have a cover of deep
residual sands that overlie mottled and pallid zones which reflect in situ chemical weathering
(Anon., 1992). Such weathering profiles and lack of transport history are common
throughout the Coen Inlier.

The following descriptions of the component units of the Coen Inkier are sumtnarised from
Willmott et al (1973) unless otherwise referenced:

Coen Metamorphics

The Coen Metamorphics principally crop out in two northerly trending beits south and east
of Coen (Bultitude and Rees, 1994}, are principally Pre-Cambrian hiotite-muscovite-quartz
schist, quartzite and biotite-quartz-feldspar gneiss {with lenses of cale-silicate material),
{Stevens-Hoare, 1980), and are generally of upper amphibolite facies.
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Ha d Metamorphi

The Holroyd Metamorphics are of Pre-Cambrian age and comprise indurated sandstone and
siltstone, phyllite, mica schist, felspathic schist, quanzite gneiss, greenstone and amphibolite.
The suite has been subdivided into more detailed units. The western portion of the Holrayd
Metamorphics is of preenschist facies (slate, siltstone, sandstone, phyllite and greenstone),
grading eastward into amphibolite facies (schist, quarizite and amphibolite) (Bain et al,
1950).

Sefton Metamorphics

The Sefton Metamorphics are of Pre-Cambrian age and are composed of fine grained
muscovite-quartz schist and quartzite with extensive interbands of other metamorphic rocks.
The Sefton Metamorphics are similar to the amphibolite facies rocks of the eastern Holroyd
Metamorphics (Bain et al, 1990). The dominant structural fearure of the Sefton
Metamorphics is a set of large NNW trending folds, which are locatly overmmed to the east
(Bain et al, 1950),

Dargalong Metamorphics

The Dargalong Metamorphics occur in the Coen and Yambo Inliers, and consist of biotite
and augen gneiss amphibolite, biofite-muscovite schist, migmatite and quartzite (Bultitude
and Rees, 1994).

Cape York Pemunsula Batholith

The Cape York Peninsula Bathnﬁth is of Middle Paieozoic (Devonian) age and comprises
several component plutonic units inclnding the Flyspeck Grancdiorite, Kintore Adamellite,
Lankely Adamellite, Wigan Adamellite and Morris Adamellite.

Janet Ranges Volcanics

The Janet Ranges Volcanics is of Permo-Carboniferous age and is a suite of extrusive units.
It is composed of rhyolitic welded tuff, rhyolite and welded pumice flow breccia. Ia the
more eastern outcrop areas sections up to 500 m thick occur.

Weymouth Granjte

The Weymouth Granite is of Permian age and is a medium or coarse grained, hornblende-
biatite granite or adamellite and occurs principally in a large suboval batholith with several
smaller stocks cropping out.

Wolverton Adamellite

The Wolverton Adamellite is of Permian age and is 2 massive fine or mediuvm grained, grey
or pink, lencocratic, biotite adamellite and granite.
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Puckley Gramite

The Puckiey Granite is of Permian age and is a grey medium grained tourmaline porphyritic
adamellite (Stevens-Hoare, 1980).

2.1.2 Yambo Inlier

The Yambo Inlier occupies an area of 2000 km® along the central southern margin of the
study arez. It is located south west of Laura between Palmerville and Strathleven. The
Yambo Inlier is geologically similar to the Coen Inlier being principally composed of
metamorphic and acid intrusive rocks. The Yambo Inlier in the study area is principally
composed of the Dargalong Metamorphics (gneiss, quartzite and migmatite) the Late Silurian
to Devonian Aralba Adamellite {porphyritic biotite muscovite adamellite) and Kintore
Adamellite (bictite muscovite adamellite) (Whitaker and Gximes, 1977).

2.1.3 Hodglkinson Province

The Palaeozoic Hodgkinson Province covers a narrow strip around the south eastern study
area boundary from Maytown to Cape Melville. The province is bordered to the west by the
Paimerville Fault. The north eastern and eastern boundaries extend out to sea for an
unknown distance and the province underlies most of the Lavra Basin 1o the north (de Keyser
and Lucas, 1968). The Hodgkinson Province contained within the study area covers
11 700 km’.

The province is part of the Tasman Geosyncline (Amold and Fawckner, 1980) and consists
of north west trending deformed and metamerphosed Silurian to Devonian trough and shelf
sediments and Carboniferous to Permian acid intrusives (Davis, 1994) (Miezitis and Bain,
1991).

The Hodgkinson Province was probably formed in an extensional tectonic regime where east
west thrusting has produced steepened beds and north south trending structures (Davis,
1994}, Many discrete cauldron subsidence areas and extensive granite emplacement areas
were formed during the early Carboniferous to early Permian (Bultitude et al, 1990).

The province in the study area is principally composed of the Upper Silurian te Lower
Devonian Chillagoe Formation, the Middie Devontan to Lower Carbonifercus Hodgkinson
Formation, the Permian Normanby Formation, Permian Almantoui, Puckley and Finiayson
Granites and the Permian Little River Coal Measures (Lucas and de Keyser, 1965 a & b).

The Hodgkinson Province has been complexly deformed with major faulting occurring dering
the Early to Middle Carboniferous. Major fault zones were active after the Carboniferous
and extensive faulting has occurred along the tectonic grain of the province (Swarbrick,
1976).
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Chillagoe Formation

The Silurian to Lower Devonian Chillagoe Formation occurs in the westem part of the
province and within the study area is compesed predominantly of metabasalts but also
contains limestone, arenite, mudstone and minor conglomerate (Bultitude et al, 1990}. The
granites are all of Permian age and have been previously described in the section on the Coen
and Yambo Inliers.

Hodgkinson Formation

The Hodgkinson Formation is extensive within the Hodgkinson Province, extending within
the study area from its southern boundary to Cape Melville. The formation is a deep water
marine sequence and comprises an extensive siliclastic et al sequence principally composed
of arenite, slate, chert, wvolcanics and limestone (Bultitude, 1990). The beds are
predominantly moderately dipping to subvertical. The formation is tightly folded and has
been regionally metamorphosed (Bultitude ef al, 1991). The formation is considered to be in
the erder of thousands of metres thick (de Keyser and Lucas, 1968).

Normanby Formation

The Normanby Formation is locally exposed west of Cooktown and unconformably overlies
the Hodgkinson Formation (Bultitude et al, 1991). The formation is steeply dipping fo
subvertical and is composed of volcanics, conglomerate, arenite, siltstose and mudstone thai
are commonly extensively foliated.

2.1.3.1 Hodgkinson Province - Tertiary Volcanics

Small Tertiary basalt fiows occur in the study area. These are generally located to the west
and south west of Cooktown and comprise the following umits.

Picbald Basalt

The Piebald Basalt covers an area of approximately 140 km?®. It is located between 15 and
50 km west and north west of Cooktown. The unit consists mainly of basalt and pyroclastics
{de Keyser and Lucas, 1968). The Piebald Basalt consists of two outcrops separated by the
Mclver River. Both are approximately equal in area,

McLean t

The McLean Basalt is located in the Lakeland Downs area south west of Cocktown. It
covers an area of approximately 300 km® and s lithologically similar to the Piebald Basalt
although it includes gravelly sediments at its base (de Keyser and Euncas, 1968).
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2.1.4 Cape York Pyroclastics

The term Cape York Pyroclastics is used bere to refer to a distinct hydrogeological area
composed principally of the mainland Torres Strait Veolcanics. The Torres Strait Volcanics
were grouped by Whitaker and Willmott, {1969), cover approximately 350 km?, and are of
Carboniferous age, and include the Endeavour Strait Igrumbrite, Eborac kgnimbrite and the
Goods Island Ignimbrite. The volcanics consist of welded tuff, agglemerate, volcanic
breccia, rhyolite, andesite and interbedded sediments that have undergone various
metamorphic processes and grades (Willmott et al, 1973). The thickness of the Torres Strait
Volcanics is not known but on the mainland is probably over 400 m {Willmott et al, 1973).

2.2  Laura Basin

The entire onshore Laura Basin occurs within the south eastern study area and covers
approximately 23 000 kar’. It is connected to the Carpentaria Basin across the Kimba Arch
{Smart and Senior, 1980). The Laura Basin overlies the Hodgkinson Province to the south
and cast. The basin is bounded to the west by the Coen Inlier and in some arcas by the
Palmerville Fault zone (Willis, 1991) and to the south west by the Yambo Inlier, It extends
offshore under Princess Charlotie Bay and seismic data implies a connection with the Papnan
Basin (Passmore, 1978).

The Laurza Basin i3 composed of Mesozoic sediments which have been relatively nndisturbed
{Passmore, 1979), with the only lmown folding being drape folding over Pre-Jurassic highs
near the western margin (Willis, 1991},

The basin has a similar depositional history, lithology and stratigraphy to the Carpentaria
Basin (Smarnt and Senior, 1930, (Hawkins and Williams, 19%0). The two basins have
undergone parailel evelution, and bave similar stratigraphic nomenctature (Smart and Senior,
1980).

Stouctire

The Palmerville Fault is the major stroctural feature in the basin and was initiated in the
Turassic {Hawkins and Williams, 1990) and remained active until the Late Cretaceous (Smart
and Ragidi, 1979), The structure runs through the central westemn basin from north to south,
and pzobzbly forms the eastern boundary of the basement Proterozoic metamorphic rocks
{Stevens-Hoare, 1980). 7Permian and Triassic sedimentary tocks comtained in graben
structares underlie the Laura Basin locally (Blake, 1992), A basement high occurs in the
southern portion of the basin, dividing this area into an eastern and western section.

The Basin increases in depth and thickness principally to the north but also to the east {Smart
and Rasidi, 1979). Basin sediments dip gently to the north towards the depocentre off
Princess Charloste Bay (Passmors, 1979) with basement highs occurring in the southern part
of the basin. These gentle dips are depositionally controlled bot are locally increased by
compaction or drapes over basement highs (Smart and Senior, 1980).



29,
Stratigraphy

The Laura Basin Mesozoic sequence began with the predominanily fluvial/deltaic Dalrymple
Sandstone, overiain by the fluvial and marginal marine Gilbert River Formation. The
sequence terminates with the entirely marine Rolling Downs Greup (Hawkins and Williams,
15904 or, locally, with the Normanton Sandstons.

In the central northern section of the Laura Basin stratigraphy is reasonably well understood
from one stratigraphic hole, several petrolaum exploradon wells and ssismic surveys.
Similarly in the north east section the local stretigraphy is reasonably well understood from
coal investigation programs. Liftle work has been done on the northern arm adjacent to the
Coen Inlier.

Dalrymple Sandstone

The Dalrymple Sandstone is the basal Mesozoic unit in the Laura Basin (de Keyser and
Lucas, 1968) and is of Middle Jurassic age (Blake, 1992). Within the study area the
Dalrymple Sandstone occurs only in the Laura Basin, however the umi is lithostratigrapically
similar to the Garraway Beds in the Carpentaria Basin (Powell et al, 1976}, The formation
is 527 m thick in GSQ Ebagoola 1 {Williams, 1988).

The formation les unconformably on the Hodgkinson Formation to the east of the
Palmerville Fault Zone and overlies Proterozoic Metamorphics to the west of this feature
(Pinchin, 1973). Locally the unit overlies Triassic and Permian sediments. It is often
difficult to distinguish the Dalrymple Sandstone from the Gilbert River Formation in outcrop
around the basin margins except in the eastern areas where the upper Dalrymple Sandstone
surface is fermginised (de Keyser and Lucas, 1968).

The Dalrymple Sandstone exhibits a gentle dip towards the nerth and comparatively minor
structural deformation. Drilling indicates it thickens towards the centre of the basin, with
the upper formation surface being nearly planer {de Keyser and TLucas, 1968).

The Dalrymple Sandstone is composed of fluvial, paralic and shallow marine sands {(Smart
and Senmior, 1980}, Generally the Dalrymple Sandsione fines upwards from conglomerate
into sandstones and siitstones (Hawkins and Williams, 1990). It consists of fine to coarse
grained (pebbly in part) quarizose to sub-labile sandsione with minor mudstone, siltstone and
conglomerate (Hawkins and Williams, 1990). It is thick bedded, unstraiified and cross
bedded and generally well sorted (de Keyser and Lucas, 1968). Coal seams occur in the
sequence with up to ten thin seams encouniered in the Bathurst Range area (Henry and
Benade, 1932).

The Formation thickness varies from around 60 m near the cutcrop in the eastern part of the
basin to gver 500 m near the coast.
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Githert River Formation

Deposition of the Gilbert River Formation was continvous across the Kimba Arch in both the
Laura and Carpentaria Basins (Hawkins and Williams, 1990). The term Battle Camp
Sandstone was originally used in the Eaura Basin prior to upgrading of the unit 1o the Gilbent
River Formation by Powell et al {1976).

In the south west and west over the Palmerville Fault zone the Gilbert River Formation
onlaps the Proterozoic and Paleczoic basement (Passmore, 1979). The depositional
environment of the Gilbert River Formation varies from fluviatile at the base to marginal
marine at the top (Hawkins and Williams, 1990},

The formation is conformable over the Dalrymple Sandstone based on drillhole data
{Hawkinsg and Williams, 1990) for most of the basin except in the eastern sections where
there is an apparently unconformable boundary expressed in outcrop (Powell et al, 1976).

The Gilbert River Formation comprises mainly very fine to coarse grained, light green-grey
to white, quartzose to sublabile sandstones with minor mudstone, sandstone, siitstone and
conglomerate (Hawkins and Williams, 1990). The unit is frequently marine and glauconitic
near the top. Drilling has established formation thicknesses from 60 m in the east to over
200 m in the central part of the basin,

The Gilbert River Formaticn in the Laura Basin has a lower interbedded siltstone and
sandstone interval and an upper sandstone unit, with more minor silistone and conglomerate.
Equivalent units to the Coffin Hill and Yappar Members of the Gilhert River Formation in
the Carpentaria Basin have been identified in GSQ Ebagoola 1 {(Hawkins and Williams,
1990). These units have been correlated using spore pollen associations (Helby, 1977).
Initial structure contours for the Gilbert River Fermaticn are preseated in Figure 2.5, These
and other structure contours presented have been plotted using a triangulation contouring

package.
Rolling Downs Group

Deposition of the Rolling Downs Group was continuons across the Kimba Arch between the
Carpentaria and Laura Basins.

The Rolling Downs Group 1s generally flat lying, and exhibits little deformation. However
a MLate Cretaceons movement of the Palmerville Fault has locally displaced the group down
to the west by about 100 m (Smart and Rasidi, 1979). There is an unconformable? boundary
between the Rolling Downs Group and the underlying Gilbent River Formation. This
boundary can be identified, at lzast locally by the change from predominantly glavconitic
mudstone to a dominantly sandstone unit of the Gilbert River Formation (Hawkins and
Williams, 1990).

The formation was deposited in shallow marine and paralic environments that were prevailing
during the Cretaceous marme transgrassion (Smart and Senjor, 1980). Iis thickness ranges
from around 40 m near Kalpowar to over 200 m in the cenfral part of the basin. Initial
structure contours for the Rolling Downs Group in the Laura Basin are presented in Figure
2.6.
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In the eastern onshore area, at Bathurst Range, an upper unit of quartz rich sandstone is
present and was referred to as the MNormanton Sandstone by geologists of the Utah
Develepment Company. Generally the Normanton Sandsione was deposited as a sequence
of beach sedimentation, dune deposits and fluvial deposits (Hawkins and Wiiliams, 1990},
It is interbedded with the upper glauconitic sandstone of the Rolling Downs Group (Hawkins
and Williams, 1990), In this north eastern area it is over 95 m thick and is composed of
"clean grey quartz sandstone with mediumn and large scale cross bedding” (Hawkins and
Williams, 1990).

~ginozoic Uni

The upper units of the Laura Basin comprise a thin Cainozoic veneer that covers most of the
basin and is composed of Tertiary sediments and alluvial deposits. These deposits are of a
restricted locality, but occur vp to a known 71 m total thickness in GSQ) Ebagoola 1
(Williams, 1988).

The Tertiary sediments in general consist of clayey silty sandstones and claystones with some
rounded quartz gravels (Herbert, 1993). These units are characterised by a deep weathering
profile typically close to the surface and this is particularly pronounced in elevated areas (i.e.
Fairview Plateau). Sediments, however, can be quite consolidated at depths of 20 o 30 m,

Surficial sands and gravels are dispersed across the sputhern and western parts of the basin.
These sands are usually less than 10 m thick,

Alluvial sands and gravels are associated with all the major river systems in the basin. They
are generally cleaner and fairly ¢oarse grained in the south east but become siltier towards
the north western onshore margins.

2.3  Carpentaria Basin

The Carpentaria Basin underlies ali of the western side of Cape York Peninsula and is the
most northerly tectonic unit within the Great Ariesian Basin. It is predominanty
Early/Middle Jurassic to Early Cretaceous in age.

The basin limits are defined to the south east by the Georgetown Inlier and the Hodgkinson
Province and to the east by the Coen and Yambo Inliers. The basin extends to the north
under Torres Strait to the Papuan Basin is open to the west under the Gulf of Carpentaria,
and covers some 85 800 km* (including the extended study area).

This study has sought to address a data shortfall by drilling 10 boreheles (Total 1375 m) in
the Carpentaria Basin, and by fing tuning the stratigraphic correlation using sophisticated
computer interpretation and plotting routines. To provide the most up to date data pessible
a bore census program that obtained all availzble data on existing boreholes was undertaken
for this study.
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Even with this approach there remains significant distances between data peints, especially
in the deg¢per aquifers. Interpretations have been tied into data from the isolated deep drill
holes which include three GSQ stratigraphic heles and four deep petroleum wells. Several
deep water bores exist but their lithological descriptions usually have little detail, making
stratigraphic interpretations and correlation difficult. Most data from these deep boles is
clustered arcund Weilpa and Kowanyama and liftle data is available over other parts of the
basin. Because of this paucity of direct geologicat data the local subsurface geology of the
basin is still not weil defined.

The Carpentaria Basin is an epeirogenic, epicratonic saucer shaped downwarp, oval in shape
with its major axis minning approximately north south. The basin reaches a thickness of
1700 m at its depocentre offshore from Weipa and has a maximum thickness of 900 m
onshore (McConachia et al, 19903,

Basement comprises a wide range of Paleozoic and Precambrian intrusives and metamorphics
which impose significant variations on structural style (Bourke et al, 1987) within the basin.
Most structures are resuitant from block faulting or draping over basement blocks (Smart et
al, 19803,

On a basin-wide scale, the Carpentaria Basin has reasonable formational and broad
lithological continuity. However, there is significant regional geological variation, resulting
from basemen: highs and valleys and from iransgressive and regressive depositional
environments. Differing provenances sometimes overprint features of these depositional
environments.

The Garraway Beds

The Garraway Beds and the partially equivalent Helby Beds form the basal units of the
Carpentaria Basin. The Garraway Beds are equivalent to the Eulo Queen Group, are of Late
Jurassic age and were deposited in a fluvial environment. The formation rests
unconformably on the Pre-Mesozoic basement and could be up to 130 m thick in the Sir
William Thompson Range area (Smart and Senior, 1980). The Garraway Beds
outcrop/subcrop near the south-western margin of Coen Inlier. The general lithology is
described as “"clayey, micaceous, quartzose sandstone, granule and pebble conglomerate,
locally carbonaceows, increasingly conglomeratic towards base” (Smaxt and Senior, 1980).

The Gilbert River Formation

The Gilbert River Formation is the main Carpentaria Basin aquifer unit in Cape York. It
extends sonth beyond the CYPLUS study area to its type area near Gilberton, south east of
the town of Croydon. It correlates with the Hooray Sandstone, a major aguifer in the
Eromanga Basin, The formation was deposited principally in fluviatile conditions in the Late
Jurassic to Early Cretaceous and conformably overlies the Garraway Beds and its equivalents
in the stody area.

Smart and others (1971} sub-divided the Gilbert River Formation into the lower Yappar
Member, which accumulated in freshwater, terrestrial conditions, and the upper Coffin Hill
Member which accnmuiated in marine and marginal marine conditions.
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The Yappar Member is compesed of clayey coarse to medium-grained, guartzose sandstone
grading upwards to a medium and fine-grained quartzose sandstone. In its type area it is
pebbly at its base and tends towards conglomerate.

The Coffin Hill Member conformably overlies the Yappar Member. It consists of coarse to
fine-grained, clayey, quartzose sandstone with interbedded siltstone. Glauconite is & common
accessory minerzl.

In the majority of dnl) holes these two members cannot be distinguished. Two fully-cored
stratigraphic holes have been drilled in the CYPLUS area - GSQ) Weipa 1 and GSQ Rutland
Plains [ {Derrington, (1988, 1989)). The dominant lithologies present in the Gilbert River
Formation interval in these holes are silty sandstone and sandy siltstone.

The Gilbert River Formation outcrops along the western edge of the Great Dividing Range
adjacent to the Coen Inlier where the average thickness is 45 m. The Gilbert River
Formation thickens locally in the Weipa area. In general, however, this unit is of relatively
uniferm thickness throughout the study area. Initial structure contours for the Gilbert River
Formation in the Carpentaria Basin are presented in Figure 2,7,

The Helby Beds

North of 12°8 the Gilbert River Formation merges with the Helby Beds. Smart and Senior,
{1980) considered the Helby Beds to be equivalent to parts of the Zarmaway Beds and the
Gilbert River Formation and described the general lithology as guartrose sandstone,
conglomerate, and siltstone. Tuff and mffaceous sandstone occur in lower part. Powell et
al, {1979) consider the thickness of the beds to be about 300 m.

The Rolling Downs Group

The Rolling Downs Group conformably overlies the Coffin Hill Member of the Gilbert River
Formation.

The Group is predominantly composed of argillacecus marine sediments (Vine ct al,, (1967)
in Wilmott and Powell, 1977), principally fine grained clastics and marine mudstones and
some hydraulically vnconnected sandstone lenses.

The Rolling Downs Group is mainly of Lower Cretacecus age. The Wilgunga Sub-group
is principally of shallow marine origin. This unit is overiain by the Allaru Mudstone which
is in tum overlain by an entirely lacustrine sequence, the Normanton Formation. The
Wilunga Sub-group components, the Wallumbilla and Toolebue Fommnations are continuous
from the Eromanga Basin into the Carpentaria Basin (Smart, 1976).
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The Altaru Mudstone is of Late Albian age and of shallow marine origin (Smart and Senior,
195801, The unit is usually only a few metres thick but it's lithological characteristics make
it a useful siratigraphic marker in the study area. Smart and Senior, (1980) described the
peneral lithology as "mainly bloish grey mudstone with interbeds of very thin to thin
siltstone, minor very fine grained labile sandstone. Thin seams of cone il cone Hmestons
occur. Initial structure contours for the Rolling Downs Group in the Carpentaria Basin are
presented in Figure 2.8.

2.4 Karumba Basin

The Karumba Basin occupies the central western section of the Peninsula. The basin extends
offshore below the Gulf of Carpemtaria and inteo the southern part of Papuz New Guinea
(Grimes, 1980). The basin covers some 76 700 kny® in the study area (this figure includes
the extended section).

It is a shallow, intracratonic oval depression of uncerain maximum depth. The Kamumba
Basin unconformably overlies the Carpentaria Basin with the onshore boundaries
approximately following the basement control of the Carpentaria Basin. Offshore the
northern limits of the basin appear to extend well north of the Carpentaria Basin limits,
however lack of drill-bole data and blanket Holocene sedimentation make basin lmits
uncertain.

Structure

In contrast to the Carpentaria Basin’s maltiple sites of deposition and significant structural
controls, the Karumba Basin is a broad, saucer-shaped depression which has developed as
a sag phase over the compacting Mesozoic sequence (McConachie et al, 1990).

The Karumba Basin was initiated in the Late Cretaceous via uplift of basin margins
accompanied by peneconiemporaneous downwarp within the basin, particularly in the Gilbert-
Mitchell Trough (Bell, 1982). The eastern margins have been intermittently uplifted with
associated minor folding and fanlting since the cessation of Cretaceous deposition in the
{Carpentana Basin.

Smart et al, (1980) proposed that three major cycles account for basin evolution. Each cycle
is postulated to have consisted of an initial phase of tectonic uplift with subseguent erosion
and deposition, followed by a passive phase of planation and lastly, a terminal phase of deep
weathenng.

Stratigraphy

The Karemba Basin contains four main stratigraphic onits (Bulimba Formation, Wyaaba
Beds, Falloch Beds and Yam Cresk Beds) that have a combined thickness of over 400 m
{Doutch, 1976). Duyken No 1. drilled in the central portion of the Gulf of Carpentaria
intersected 350 m of Karumba Basin sediments (Blake, 1992} whilst onshore up to 230 m
have been penetrated (Bell, 1982,
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Both Grimes, (1980) and Smart, (1980) consider that three cycles of active erosion and
deposition bhad resulted in planar land surfaces that experienced the necessary climatic
conditions to form deeply weathered and laterntic sequences. These lateritic weathering
effects are widespread throughout the Karumba Basin (and northem and western Queensland)
and reach a depth of several tens of metres. These lateritic effects require "a sufficient time
of a tectonically stable surface on which there is minimal erosion and deposition” (Grimes,
1980}, Lateritic profiles occur as silcretes, siliceous duricrusts and lateritic profiles in the
study area. The silcretes have oot been observed north of 13°8 and become more common
and well developed towards the south. Their formation is climatically more than
lithologically controlled {Grimes, 1979). Lateritic profiles are the most dominant weathering
feature in the study area.

Smart, Grimes and Doutch, (1972} considered the Bulimba Formation and Wyaaba Beds
distinct entities based upon the Bulimba Formation kaving "a more argillaceous nature” and
the supposed existence of a major laterite horizen developed at the top of the Bulimba
Formation. This marker horizon is well developed in the main part of the Gilbernt-Mitchell
Trough but is absent elsewhere.

The validity of initial sub-division of strata into the Bulimba Formation and the Wyaaba Beds
is questionable for the following reasons, namely;

(1Y One of the stated criteria for sub-division is based upon the presence of a lateritic
marker horizon. Results from recent smdies into fermcrete occnrrence and formation
indicate that the presence of ferruginous cemented materzals 15 not a reliable indicator
of the age of either landforms or repoliths; nor are they useful for correlatien
purposes (Paine and Ollier, 1592},

{2) Examination of lithologs penetrating the Bulimba Formation (the results of (1) above
net withstanding) detail numerous weathered or lateritized intervals throughout the
sequence with no one ‘major’ event of weathering immediately apparent.

kY Examination by the authors of numerous core/chip samples recovered from areas
mapped as depositional sites for both units as well as examination of strata logs for
the same, failed to reveal any perceivable change in argillacecns content throughout
the combined interval.

{4)  There is no “firm” evidence of actual age span of sediments. Due to the highly re-
worked and weathered nature of sediments, any spores/pollen or other micro-flora
originally present when the sediments were being deposited, has long since been
destroyed or fragmented to such an extent, that it is rendered useless for palynological
age determination. To the avthors” knowledge no palynological dating has ever
proved successful in accurately determining the age of these fluvial sediments.

However, for the purposes of this study and to conform with the stratigraphic nomenclature,
the Bulimba Formation and the Wyaaba Beds have been considered separately.
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Distinction between these two units was based on:-

The first interval of white, sandy clay beneath marine, calcareous sediments {in
portions of the basin where this marine unit exists) is taken to represent the initial
cycle of deposition of the Wyaaba Beds. This same interval of white, sandy clay bas
been correlated at an equivalent adjusted depth in the terrestrial facies only of the
Wyaaba Beds and has been used to define the top of the Bulimba Formation.

Bulimba Formaiion

The Bulimba Formation was defined by Smart and et al, (1972). The formation is of late
Cretaceous or Tertiary age and is interpreted to have been deposited in a fluvial environment
post-dating uplift of the eastern side of Cape York Peninsula. The provenance is believed
to have been granitic rocks of the Coen, Yambo and Georgetown Inliers.

The Bulimba Formation is composed predominantly of interbedded clayey gquartzose
sandstone, granule conglomerate and sandy kaolinitic claystone. Characteristically the unit
is partially mottled and ferruginized. This ferruginization of the upper part of the formation
and development of ferricrete, bauxite or a lateritic profile occurs in regions climatically and
chemically conducive to iron accumulation and hardening.

Lithological composition varies locally, related to the prevailing environmental conditions at
the time of deposition (e.g. Coffey and Hellingsworth Pty Ltd drilling in the Aurukun Area
in 1971 delineated areaily restricted, permeable, sandy intervals within the formation; these
westward-trending bodies are interpreted to be ancient stream channels filled with coarser,
less argillaceous sediments).

The thickness of the unit onshore varies from around 30 m near outcrop in the Weipa region
to 154.50 m in GSQ Rutland Plains 1 (RN 72273) located in the central Westem portion of
the basin. In general, the formation appears to thicken westward and thin northwards within
the Karumba Basin.

The Bulimba Formation unconformably overlies sediments of the Mesozoic Carpentaria Basin
and igneous and metamorphic rocks of the Georgetown Inlier. Initial stracture contours for
the Bulimba Formation are presented in Figure 2.9,

Wyaaba Beds

The Wyaaba Beds were defined by Smart et al, 1972, Different anthors have assigned
various geclogical ages to this unit. As previcusly discussed palynological dating of the
terrestrial strata is not possible. Shelly fossils derived from marine sediments however, have
yielded an approximate age of Pliccene or younger (Day et al, in Doutch et al, 1973}, In
this report the combined age of both fluvial and marine depesits has been assumed to be
Early/Mid Miocene to Barly/Mid Pliocene.



41

28]
'qu.l T

Wt | o

144 00 00 E

LOCKHARDT RIVER
13 (0 00 %

571\
L . ".I N I-_l. "._ | !
B (i 'lh'!.lllh r"bﬂi;_ . e
B N\

17 00 00 %

Figure 2.9 Karumba HRasbn - Initial Structure Contours Bulimba Formation

YPLUS
CAPE YORK PENNINSULA
LAND USE STRATEGY

CYPLUS is a jcint initiaihve batween e
Ouesnsland and Commeorweath Governments,
KARUMBA BASIN

BULIMBA FORMATION
STRUCTURE CONTOURS & BORES

The information shown on e map heve been
supplied by Department of Frimary Industries,
Inial enquines regarcing the irdomation
shoud be dredsd 1 Waler Resoures Division,

LEGEND
Struchaa Cortour
{Showing level in mefres o AH.D. datum)
* Bore Location
B Cutcrop
3 50 10 158 200 138
= -_-_vaaru Mereator Pl.'njm’dun Zone 54 Austalian Mag Qrid X
SCALE Tem) 10 2RIQGOC Belors Fgcustioe

Prepared and produced by the Department of
Frimary Indusiries, July 1954,

Copyright ® The State of Queersland, Department of
Frimary Industries, 1594,

. EDITION NO 1 FIGURE 2.9




42.

The continental facies of the Wyagba Beds which constitutes much of its onshore extent is,
as previously stated, litholegically indistinguishable from the Bulimba Formation. This fact
reflects not only a similar environment and provenance but also the contribution made to the
sediments from erosion of the Bulimba Formation {(Smart et al, 1980). The vnit is believed
to have been derived from deposits of the ancestral Gilbert, Staaten, Mitchell and other
adjacent rivers (Powell ot al, 1976).

Marine sediments have aiso been deposited within the Wyaaba Beds in areas as the sea
transgression response to both eustatic sea level rise and tectonic down-warpmg. This
transgression was not basin-wide but rather was laterally restncted 1o areas close to the
bounds of the present day coastline.

On-shore depositional Emits of marine strata are imprecisely known. Based on available drill
hole data, it is probable that marine beds wers deposited in an approximate arc-like form.
The northern arm extends to just south of Cape Keer Weer, and the southern arm to
somewhere in the general proxdmity of Rutland Plains Station, the eastern maxima reachs a
depositional cut-off point at a distance not further than 50 km inland from Pormpuraaw.

Overall the Wyaaba Beds consist pnincipally of clayey sandstone, granule conglomerate and
interbedded clayey sandstone (Smart, 1980). In the Gilbert-Mitchell Trough the umt is
comprised of fluvial clayey sandstone and sandy claystone.

As 13 the case in the Bulimba Formation, the top of the Wyaaba Beds is commoaly
ferruginized to some degree and partially mottled. The Wyaaba Beds rarely outcrop due to
their loosely consolidated nature and poor resistance to weathering. The only known
outcrops occur in creek cuttings or stream channels.

The thickness of the unit onshore vanies, but in general a thickening westward towards the
present coastling 13 evident. Bores drilled within the Rutland Plains/Galbraith 1:250000
Sheets have penetrated the greatest thicknesses with an interpreted thickness of 140.3 m
recorded in Bluey's Bore No 3 (RN 38473) drilled on Rutland Plains Station.

The Wyaaba Beds are overlain by Quaternary colluvia and aliuvia of the Gilbert and Mitchell
Fans. Initial structure contours for the Wyaaba Beds are presented in Figure 2.1{).

Wvyaaba Bed BEguivalents

The Falloch Beds and the Yam Creek Beds are considered 1o be correlatives to the Wyaaba
Beds although il is believed that deposition of these units did not commence untid mid to late
Miocene times.

Both units are fluvial deposits accumulated in small intermontane basins within the axis of
the main vpwarped area of Cape York Peninsula {Smart et al, 1030).
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Fualloch Beds

The Falloch Beds were recognised and defined by Powell et al in 1976 as separate from the
Lilyvale Beds deposited in the Laura Basin because this accumulation of lithologically similar
sediments occurred in a different basin.  Distribution of this unit is restricted to the
headwater basin of the Archer and Wenlock Rivers.

Lithologically the Falloch Beds consist of white, poorly consolidated, medium to very coarse
grained, pootly soried, anguiar, clayey, quanzose sandstones and sandy clay with sporadic,
clayey granule and pebble conglomerate. The unit is ferruginized in part. The maxigum
known thickness is 55 m recovered from BMR Coen 24 (RN 92147) which bottemed out in
the unit. The Falloch Beds overlie 7Proterozoic metamorphics and Palaeozoic granites and
are in turm overlain by alluvia and residual sands.

Yam Creek Beds

The Yam Creek Beds were tdentified and named by Whitaker and Willmott, (1969). The
unit is of IMiocene to Pliocene age. Whitaker and Willmott, supgested that the sediments
were lacustring in origin, whilst Stainton and Cucuzza, (1980), arpue that detailed
examination in the field and air photo interpretation indicate the sediments to be primarily
aeoplian in distribution.

The Yam Creek Beds form a thin, widespread veneer over predominantly flat, ‘peneplained’
surfaces probably produced by the ancient Pascoc River and its tributzries. Lithologically
the umnit is similar to both the Falloch Beds and the Wyaaba Beds and has been partially
fermpinized.

Thicknesses are varied, anging from less than | m to 46 m in Comalco drill hole 237C/DH-
1 (RN 92080). The beds are unconformable over Mesozoic, Palaeozoic and older surfaces.

2.5 Calnozoic Sediments Associated with the Coen Inlier

Lilyvale Beds

The Lilyvale Beds is a unit of Cainozoic age and occurs as scatiered outcrops on the Holroyd
Metamorphics on the Coen and Yambo Iniiers. It is composed of poorly bedded sandstone
and conglomerate, which are massive, friable and poorly sorted. The beds may be of alluvial
origin. The weathered Lilyvale Beds bave a characteristic honeycomb pattern and are
generally covered by residual sand or alluvium.

¥am Creek Beds

The Yam Creek Beds is a unit of Cainozoic age and is composed of poorly consolidated
clayey sandstone and conglomerate. These beds form elevated dissected plains around the
Pascoe River area up to 60 m in thickness (average of 15 m) with up to 3 m of ferricrete
capping. The Yam Creek beds contain less conglomerate and are generally finer grained
than the Lilyvale Beds.
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2.6  Surficial Deposits

Surficial aguifers cover about 25% of the Australian continent (Facobson, 1983) and
commonly overlie the deeper aquifers i sedimentary basins and fractured rock provinces.

These deposits in the study arez have been categorised into:

I Alluvial deposits, being river bedload, channel and minor deltaic deposits. These are
often of shallow depth, with high permeability and storativity and are of variable
degrees of homogeneity. They have been classified on their surface consolidation
Jevels. A distinction has been made with alluvial fan deposits that are more
heterogeneous and of only localised and marginal value as a groundwater source.
Previous workers (Doutch, 1976, Smart, 1980) have incorporzied these units in
geological reports (as opposed to hydrogeological work) wher= appropriate mto their
respective sedimentary basins.

2. Beach Ridges and Coastal Dunes have been categorised into Holocene and Pleistocens
ridges following Whitehouse, (1963), Smact, (1973 and 1976) and others.
Additionally where possible distinction has been made between chenigr type beach
ridges and barrier island deposited ridges.

2.6.1 Alluvial Deposits

Approximately 197 000 knm® of Queensland are covered by uncomsolidated deposits
(GSATWSC, 1973). Such unconsolidated deposits are invanably of (Quatemary age. In the
study area the Carpentaria Plains include the major area of atluvial plains (Doutch, 1976)
with Quaternary deposits being largely restricted to the major streams and various coastal
deposits on the Karutnba and lower Claraville and Mitchell Flains (Coventry et al, 1980).
Only minor Quaternary alluvial and coliuvial deposits and some lacustrine deposits in areas
dominated by basalts, have formed elsewhers in the Peninsula Uplands province (Coventry
et al, 1980).

Little has been writien on river alluvial deposits, with mest previous work covering the
nature of alluvial fan deposits. Catchment Basins 101-106 (Jacky Creek, Olive, Pascoe,
Lockhart, Stewart, Normanby and Feannie Rivers) centain sediments that are generally fine
grained and of colluvial or alluvial origin (McEniery, 1980). Some of the shorter and steeper
streams with significant areas of either indurated or crystaliine rocks in their catchmenis
might develop gravel size sediments providing the source rocks are capable of withstanding
transport (McEniery, 1980},

Alinvial fans cover a significant proportion of the south western study area. These fans slope
gently towards the westemn coast at on average gradient of 1 in 1800 (Grimes and Doutch,
1978). The fans of the Mitchell and Gilbert River {south of the study area) and the smaller
fans in between were formed as flood-out deposits where streams flowed out of the uplands
and spread out across the plains. Quaternary sea level changes with corresponding changes
to stream base tevels would have been an important factor in stream incision er flood plain
accretion (Grimes and Doutch, 1978).
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Interpretation of drilling in the area (Wamer 1968 reporied in G-1mes and Doutch, 1978)
showed silty clay was the main lithology into which the bores spudded, though sand was
common if not predominant in the top 30 m. The fans contain local linear sand bodies
derived from old stream channels and levees {Grimes and Doutch, 1978), Such abandoned
river channels have been identified by scattered lagoons in the flat lying silt, clay and sand
surface of the Miichell fan (Coventry et al, 1980).

The lithological similarities between the alluvial fans and the older Wyaaba Beds make the
unconformity surface between them difficult to idenfify in some areas {Grimes, 1979). The
differences in gross lithology between fan elements is much less than the variations within
any one fan unit {Grimes and Doutch, 1978).

Most of the topographic and physiographic diversity of the eastern Carpentaria Lowlands can
be attributed to the deposition and interrelationships of the late Cainozoic alluvial fan systems
{Grimes and Doutch 1978 in Coventry et al, 1980).

In the Karumba Plains most of the sand plains lie above latentised surfaces, these sands
probably represent the A horizons of the laterite profiles and indicate a seasonal humid
climate rather than aridity (Grimes, 1979). The Carpentariz Plains formed during the last
of the three ¢ycles in the development of the Cainozoic Karumba Basin (Doutch, 1976 in
Grimes and Doutch, 1978).

Distinction between units has not been simplified by the fact that sedimentation was
continuous across the Tertiary/Quartenary time boundary in a number of exiensive areas
{Coventry et ai, 1930).

2.6.2 Coastal Sand Dune Deposits
Beach ridge and coastal dunes are extensive around most of the coastline of the study area.

Beach ridge deposits occur along the Charlotte, Karumba and Mapoon Plains, in the Jardine
Swamps area and in the MNewcastle, Orford Bay, and Olive River Dunefields, Other
significant deposits occur at Cape Melville, Cape Direction, Cape Weymouth, Shelburne
Bay, Archer Point near Cooktown, Colmer Peint east of Coen and Escape River near Cape
York,

In the 1:250 000 geclogical sheet mapping, beach ridge deposits were recorded as Qpm
(Pleistocene deposits, of which the oldest nidges are 100 000 - 120 000 years b.p.}. These
are alse recorded on some sheets as Qd (Quaternary deposits - sand fines) e.g. Orford Bay
sheet or as Czd (Cainozoic sand dunes), e.g. Cape Melville Sheel and as (Qhm (Holocene
deposits).

The Pleistocene ridges are all of Barrier Island type originating from long bordering sand
bars, that are essentially long sand spits, incorporating formmer beach strand lines. These
have formed by the winnowing of the intertidal zone and accumulation of shell material. The
Pleistocene beach ridges consist of yellow or brown, locally red brown, slightly clayey
quartzose sand, subhorizontally bedded and with local traces of shell material (Smart, 1976).
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The older Pleistocene beach ridges of western Cape York Peninsula rest on Pliccene to
Pleistocene alluvial fan deposits while on the eastem side the large Pleistocene dunefield
deposits of Newcastle Bay, Orford Bay and Shelburne Bay all occur on Mesozoic sandstones.
Little information is available on the younger westemn Pleistocene beach ridges.

The eastern dunefields have a thickness of 25 - 30 m and grain size ranges from fine sand
{0 gravel, with the prains penerally winnowed into a narrow size range (Cooper, 1993). The
bulk of the dunefields are composed zlmost entirely of white quartz sand almost deveid of
heavy minerals (Hopely et al, (1970) in Coventry et al, (1980), Cooper, 1993). The dunes
where initiated on coastlines exposed to the prevailing south easterly winds. The material
for these dunes was sourced from residual sand derived from underlying and adjacently
outcropping Mesozoic Sandstones, including the Helby Beds and Gilbert River Formation
{Doutch et al, 1973). This material was supplied continuously by an erosicnal shoreline in
marine transgressions (Cooper, 1993),

The Holocene beach ridges (from 10 000 years before present (b.p.)) occur on coastal plains
around most of the near shore study area. These ridges have been studied in most detail on
the western Peninsulz (Twidale, 1956 and 1966 in Doutch et al, (1973), Doutch, 1973,
Whitehouse, 1963, Smart, 1976, Grimes, 1977). From the coast these ridges generally occur
as a chenier ridge, then a barrier type ridge followed by a further chenier type ridge. The
chenier ridges are sand bodies resting on coastal sediment associated with the progradation
of the coastline tending to form on coasts of high sediment supply near major rivers, There
is a progressive decrease of carbonate with depth. This is considered attributable to leaching
by groundwater in the older Holocene ridges (Smart, 1976; Grimes, 1977). Holocene beach
ridges on the Karumba Plain have been dated at 3320 + 125 yrs b.p. (Twidale, (1956 and
1966) in Doutch et al, 1973).

Holocene ridges average around 4 m above sea level. The composition of beach ridges at
the Pormpuraaw Community range from shell ridges at the beach fo shell sand ridges (1.5 km
inland and medium sand around 1 km inland (Whitshouse, 1963).

The Cape Bedford Dunefield, near the McIvor River mouth, centains, within the principle
white sand dune mass, inliers of orange, yellow and white ferrunginised crossbedded sand,
that are internally separated by white kaolinitic sand layers, and have a thin iron enriched
capping (Coventry et al, 1980).

Older beach ridges occur between 20 - 30 kans inland with the recent beach ridges occurring
up to 10 kms injand. Interestingly on the eastern Peninsula no abandoned river deposits
(Qas) have been identified west of the older beach ridges (Doutch et al, 1973). The chenier
plain around Princess Charlotte Bay is approximately 25 kms wide, consisting of ridges of
sands, fine gravels and shell grit with a relief of only 2 m (Coventry et al, 1380)

There are extensive beach ridge deposits zlong the western Peninsula. Continuous beach
ridge deposits occur along the Mapoon Plain, and these continue into and partially pond
(behind successive sets of beach ridges) the Jardine Swamps in the far northern study area
(Powell and Smart, (1977) in Coventry et al, 1980).
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The Karumba Plzin has continuous, extensive and conspicuous beact. ridge deposits with the
northern part being predominantly g beach ridge succession (Dontch, (1973), Grimes and
Doutch, (1978), Coventry et al, 1980)., This succession is composed of a senes of beach
ridges, salt {lats and swamps that were sourced from the reworked sandy sediments of the
Gilbert/Mitchell fan deposits (Coventry et al, 198(),
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3.0 GROUNDWATER HYDROLOGY

The regional hydrogeology of Cape York Peninsula is complex, being influenced by a diverse
range of rock types occurring within several tectonic units. The hydrologicat processes that
occur are heavily influenced by climatic conditions, reflecting the monsoonal and drought
regimes. A schematic diagram indicating the complexity and interdependency of many of
these processes appears in Figure 3.1, For this work, the CYPLUS study area was extended
in the south west to include the Staaten River to form a more natural hydrological boundary
than the “official" CYPLUS boundary.

The study area has been classified into Hydrogeological Units based on potential groundwater
availability. These are determined on geologically based features and represent arcas of
consistent hydraulic connection mechanisms. This data has been based on a reclassification
of the 1:250 000 geology sheet data supplied by the CYPLUS Bedrock Digitising Program.
A map of the principle hydrological units appears in Figure 3.2. These units have been
determined according to their origin and distingnished as:

Consolidated Porgus Sediments

- Regional sedimentary aquifers
- Potential Jocal sedimentary aquifers
- Minor local sedimentary agquifers

Unconsolidated Surficial Deposits

- Alluvium
- Dune deposits
- Other deposits

Igneous and Metamorphic Rocks

- Potential fractured rock aquifers

The diverse geology in the study area has a strong influence on the nature and diversity of
groundwater regimes. The clustered nature of detailed sub-surface geological information
requires significant extrapolation to present an overview of the main features controlling
groundwater processes. In some of the nominated hydrological areas these broad conclusions
have necessarily incorporated kmowledge gained from similar and more thoroughly
understood areas in other parts of the world because of this sparseness of information.
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Figure 3.1 Schematic Hydrological Cycle - Cape York Peninsula
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Consolidated porous aguifers occur in the Carpentaria, Laura and ¥ .rumba basins,

The Carpentariz Basin is, along with the Surat and Eromanga Basins, one of three inter-
connected basins that comprise the Great Artesian Basin. They were formed by almost
continuous sedimentary deposition during the Jurassic and Cretaceous periods. The
depositional environment was dominantly continental (riverine) except for a major Lower
Cretaceous marine transgression (GSA/IWSC, 1973). Sedimentary basins such as these
supply approximately 30% of groundwater in Australia (Jacobson, 1983), The major porous
aquifers which occur in the Carpentaria and Laura Basins are contained in the Dalrymple
Sandstone, Gilbert River Formation and Helby Beds.

The Karumba Basin overlies the majority of the Carpentaria Basin in the study area. Within
this basin the Bulimba Formation and the Wyaaba Beds contain major aquifers.

Unconsolidated surficial deposits incorporate unconfined aquifers, including those in alluvial,
sand dune and other ceastal deposits.

Fractured rock aquifers occur in the Palaesozoic metamorphics and granitoids of the Coen and
Yambo Inliers, the Silurian/Devonian Hodgkinson Province, and the pyroclastic units of Cape
York.

The DFI-WR has undertaken several minor hydrological investigations in the Peninsula area
since the 1940s. This work bas included formal reperis published by the DFE and its
predecessor organisations. Additional formal reports have been written on specific activities
associated with this project including separate reports for each CYPLTIS borehole drilled and
an investigation into the Laura town water supply. Significant work has been decumented
ir office memes and correspondence on the groundwater advisory work and smaller scale
investigations conducted principally through the DFI's Marecba office. This work is
generally site specific.

Data on actval groundwater use in the study area is sparse, with only eight locations where
water bores are metered. Use by the smaller communities, most mines, tourist locations and
pastoral boldings can only be estimated.

Estimates of the major community water vsages are based on administrative council reports
and "local knowledge"” and appear in Table 3.1. The major usage of bores Licensed with the
DFI 15 indicated in Figure 3.3 and those licensed bores used for drinking water supplies are
shown in Figure 3.4. It should be noted that this information is taken from the registration
details and other bores are alse being used for these uses, Artesian bore discharge rates
appesr in Figure 3.5.
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Town/Comimunity | Usage/Anoum -Sqﬁrce Accuraey
Kowanyama 250 G/IW Metered
Pormpuraw 220 G/w Metered

Aunikun 370 GIW Metered
Weipa (including mine) 63 000 G/W Metered
Napranum 200 G/W Estimate
Bamaga * 900 Jardine River Metered
Lockhart River 180 G/'W Estimate
Coen 54 G/W/{Coen R/Lankelly Ck Meiered
Cooktown 318 (/W/Annan River Metered
Lakeland 17 GIW Metered
Laura 25 G/'W Estimate
Hopevale 300 GwW Estimate
Wujal 150 Bloomfield River Estimate

GIW = Groundwater
(* Includes Seisia, New Mapoon and Injinco, Umagico)

Table 3.1 Commuanity Water Usage
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Previous work undertaken to determine if the Carpentaria Basin sediments are mature for oil
generation indicates the basin has a very high geothermal gradient compared to other
sedimentary Dasins, including the Surat and Bromanga Basins, Leitch (1984, CRI12877)
identified the geothermal gradient as 108°C per len with a large variation (standard deviation
of 18°C per km) on the Rutland Plains Sheet and a 60°C per km {standard deviation of 2°C
per km} on the Weipa sheet (Table 3.2).

Leitch {1984) analysed twelve borcholes that had been lopged by the BMR for their
geothermal characteristics using the procedure outlined by Excn, (1976) in "The Geology of
the Surat Basin". All holes were loggedftested during winter with assumed average near
surface ground temperature of 20°C and an assumed average air temperature of 23°C. Some
seneral isothermal contours lecalised around Weipa were presented.

Ogilvie (1954} considered that the generally accepied world geothermal gradient figure of
30°C per km of depth is about half the average generally experienced in the Great Artesian
Basin, which is 60°C per km. Figure 3.6 indicates a genera! groundwater temperature trend
in the study area.

| WEIPA

RN | Depthof Hole - { Bottom Hole-Temp | Geothermal Gradient

L ) | LS & T CC/km) .
13479 878 79 59
35609 805 66.5 58
35612 814 68.5 59
35613 786 69 62

- . RUTLAND PLAINS

RN Depth of Hole Bottom Hole Temp Gent_hgrmai Grafhent
o (m) “Cy S (Cikamy
37234 137 35 109
37235 152 35 99
38304 101 34.5 143
38475 90 28 89
35821 144 36 1i2
38822 102 32 119
38922 101 31 109
45020 201 36 82

RN = Borehole Registered Number

Table 3.2 Geothermal Gradients - Weipa and Rutland Plains Areas
{from Leitch 1984)
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A quantitative analysis of gases present in water sampled from flowing artesian bores was
conducted in the Weipa area by Comalco. This work was documented by McConachie,
(1987, CR23916) and encompassed the North Camp Bore (RN 37630 and five other bores
in close proximiry to Weipa {RN's 35609/10/11/12/13). The wotk concluded that the water
in the deeper bores in the Carpentaria Basin is hotter and contains more gas than in .the
shallower bores. Relative weightings were applied to the laboratory results and indicated the
North Camp Bore was an order of magnitude higher than the Weipa bores in methane and
significantly higher in helium values.

The laboratory work determined concentrations of hydrogen, helinom, oxygen, carbon
dioxide, carbon monoxide and hydrocarbons {methane to octane). Methane isotope anatysis
was also carried out to determine the origin of the gas for some wells in the southern
Carpentaria Basin.

McConachie, (1987) considered the presence of wide-spread high helivm concentrations in
the water bore gases may be 2 distinct characteristic of the Carpentaria Basin.
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3.1  Fractured Rock Aquifers

Fractured rock aquifers are those that exhibit little intergranular porosity and derive their
groundwater storage capability from secondary porosity features. These include joints, faults
and voids and can oceur as features derived from weathering aciion. Fractured rock aquifers
supply about 10% of the groundwater abstracted in Australia (Jacobson, 1983).

Rocks in this category include Precambrian shield areas and sedimentary rocks commeoenly
of Paleozoic age that have reduced primary permeability through post depositional
crystallisation or cementation (GSA/IWSC 1973). In the study area. the Coen and Yambe
Inliers and the Hodgkinson Province principally contain fractursa rock aguifers. These
tectonic units cover 33 700 km®, being some 24% of the study area.

Fractured rock agquifers in the study area provide, through a large number of low yielding
bores, important supplies for domestic and stock waitering purposes. Behaviour of
groundwater in fracturad rocks is not well known and is sparsely documented (Kohut, 1983).
However, it 1s considered that water supplies from such basement rocks will be small and
by no means certain, with little scope for development of large scale resources (McEniery,
1950). In the study area generally, mnoff rates are too high and the storativity to0 low for
major accurnulations to exist. There is comparatively little information available on
transmissivities, specific yield and storage coefficient of these rocks.

Groundwater supplies in these terrains are recharged vertically and consequently are closely
related to rainfall, scil cover and vegetation. This close dependence on rzinfall increases the
aquifer potential in the wetter parts of the stdy area. Sopplies in such agunifers can be
anticipated to depiete rapidly with intensive pumping {GSA/IWSC, 1973).

The aquifer yield and water quality is also closely dependent on structurally assisted
permeability created by major structurzl featvres {Jones, 1985) or the cccumence of
considerable thicknesses of weathered rocks or saprolites (GSA/TWSC, 1973).

Addicionally, fractured rock terrains are usually topographically unsuitable for major aguifer
occurrence because of their resistance to erosion (GSATWSC, 1973). The aguifers are
generally unconfined, can exhibit considerable heterogeneity (Free, 1990} and their areal
extent is limited by the topography of the stream basins.

Fractured rock terrains that have experienced tectonic stresses usually exhibit subvertical and
extensive fracture systems (Ackworth, 1987). In the study area this includes almost all units
in the Coen, Yambo and Hodgkinson Tectonic Provinces with the only possible exception
being the Tertiary Piebald and McLean Basalts. Generally subhorizenial fractures are always
present in crystalline basement aquifers that are close to the surface.
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Generally fractured rock environments produce low yields of water and are characterised by
variable transmissivities, low storativities, leakage and radical changes in permeability as
shown in the Cape Bedford area of the Laura Basin (Martin, 1882). Flow characieristics can
be complex and planar groundwater conduits, i.e. faults and jcinis that have been medelled
as individual and isolated features that are seldom realised in nature (Smow, 1969),
Consequently transmissivities of fracture systems cannot be extrapolated {Clark, 1985)
because of this system heterogeneity. This is from pump fests usnally showing barrier
conditions (Free, 1990},

Deeply weathered profiles are termed saprolites when they cccur as aquifers with the
intergranular porosity developed in sitw. They are exclusive to the regolith which also
includes transported material. In the study area saprolites are uniform over latge areas of
the Coen and Yambo Inliers and the Hodgkinson Basin.

A requirement of such deep weathering to occur is a surplus of mean annuai minfall over
recharge, conditions that are found in dry snbhumid or wetter climates, If continuous high
groundwater levels are not maintained, bauxite and other secondary minerals can form.
These conditions are satisfied in the fractured rock provinces of the study area where there
are extensive saprolites. Saprolites are commonly uniform over large areas and enhance the
pre-existing mineralogical similarity that occurs i the basement complex rock types.
Characteristically, saprolites are composed of leached soil horizons consisting largely of
quartz sands, micas and pisolitic laterite. A duricrust commonly forms at the present water
table (Jones, 1983).

Weathering zones represent a progressive chemical depradation from fresh rock to soil with
a contimium through several zones (or soil horizons). These zones vary greatly in thickness
and are illustrated in Figure 3.7.
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Figure 3.7 Typical Weathering Profile Developed on Crystalline Basement Rocks
{from Ackworth, 1987)

Reasonable significant groundwater yields are possible in the deepest zone of weathered
profiles. This is usually the main aquifer zone where fresh fractured reck is infilled by its
weathered equivalents. This zone is usually of low to medium porosity but moderate to high
permeszbility and can provide significant groundwater storage. The aquifers at the base of
the saprolite may be semi-confined.

Yields from fractured rock aguifers tend to be comparitively low and often experience large
seasonal variations because of their usually topographically elevated positions and low
specific yield. This feature makes it difficult to predict long term bore bebaviour and
increasas liklihood of failure.
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Specific yields of fractured rock systems have been posmlated by McEnmiery (1980) to be
around 5%, although Clark (1985) estimated that such systems have an upper mit of 1 %,

It is commonly considered that the largest and most pronounced fracture zones (those that
can be located through topographic expression, air photo interpretation and sateflite imagery)
such as crush zones will yield the most water.

Groundwater resources in fractured rock terrains are principally amcturally controlled.
Location of these resources needs to be aimed at identifying zones o either deep weathering
or intense fracturing. This is most often achieved by using a combination of knowledge of
local groundwater occutrrences in comjunction with local geological characteristics, local
vegelation pattems, geophysical and remote sersing techniques.

3.1.1 Cegen Inlier

The Coen Inlier censists of two dominant rock types - acid intrusives (mainly granite) and
refatively high grade metamorphics. Groundwater occurs in both rock types.

Metamorphics

Groundwater is extracted from 17 bores in metamorphic rocks in three main areas; Lockhart
River, Coen and the southern tip of the Coen Inlier. In general, the most productive units
are quartz-sericite schists with associated quartz veins.

There is very little consistency of depth of the bores in the metamoerphics which range from
20 m to 70 m. Most productive bores occur in the Sefton Metamorphics arcund the Lockhart
River - Iron Range area. Here supplies of between 5 Lisec and 9 I7s are common. Thase
bores are used for community water supply (mainly domestic) purs. ses.

Three bores in the town of Coen extract water from the Ceen Metamorphics. They have
only meagre supplies {about 1 L/s) but are used for town water supply purposes from
September 1o December in most years, after surface water supplies are exhansted.

Seven siockwatering bores which extract water from undifferentiated metamorphics are
located in the southern tip of the Coen Inlier. The most common yields from these bores is
0.25 Lfs. Most are less than 30 m deep and are equipped with windmills or small moetor-
deiven pump jacks.

Acid Intrusives

Groundwater use from the acid intrusives follows the same geographical distribution as do
the metamorphics. Seventeen bores are known {0 extract water from mainly granite sequence
rocks.

The depth of the majority of these bores is less than 25 m. Below this depth the granite is
usnally referred o as “hard" or "massive” in drillers’ logs. The primary source of
groundwater from these bores is described as "soft granite" or "decomposed granite” i.e. the
weathered zone.
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Supplies from bores in this unit vary greatly. They are probably proportionat to the rainfall
received locally. For example, the supplies reported from the Leckhart River area range
from 0.5 to 5 L/s while bores in acid intrusives at Coen, Ebagoola and the southern tip of
the Coen Inlier rarely exceed (.5 L/s.

3.1.2 Yambo Inlier

Only seven bores are known within the Yambo Inlier. All of these are shallow {about 20 m
deep) and have been drilled into the weathered zone of acid intrusives. The supplies from
these bores are between 0.25 and 0.5 Lis.

3.1.3 Hodgkinson Province
Aquifers in the Hodgkinson Province principally ocour in secondary porosity features. These
aquifers can yield substantial supplies of water for stock, and provide a significant component

of the town water supply for Cooktown.

Hodzkinson Formation

Groundwater is kmown to occur thronghout the entire Hodgkinson Formation. Secondary
porosity is provide by bedding planes, jointing and dismeption by quartz veins, As the
formation is extensively deformed, isoclinal folding is common. As a result, the rocks
commonty display secondary porosity in the form of schistosity and fracture cleavage. The
rocks are essentially lutites in their original form and have little or no primary porosity.
Yields are commoniy of the order of 5 L/s but range from 0.5 L/s to 30 L{s.

Picbald Basalt

The basalt forms flat or gently sloping terrain. Drilling at Hopevale has shown that it ranges
m thickness from less than 10 m adjacent to well incised streams to greater than 40 m.
Groundwater 1s obtained primarily frem blocky, jointed basalt rather than vesicular basalt.
The Hopevale community extracts water from seven bores drilled into this unit. ‘The supplies
are about 5 L/s each.

The water level in the aquifer is very dynamic. It fully recharges by direct infiltration of
rainfall in most wet seasons and commences draining towards surface water features almost
immediately rainfall ceases. This has implications for the viability of a water supply based
solely on groundwater as there is a real danger of failure of the bores in years with lower
than average rainfalf. No known groundwater extraction occurs from the northern
occurrence of the Piebald Basalt.

Mclean Basalt
Bores drilled into the Mclean Basalt extract only very small supplies (usually less than

1 L/s). The thickness of the basalt is up to 30 m. Two of Lakeland Downs™ town bores use
groundwater from this unit.
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The unit is recharged by direct infiltration of rainfall. Water levels in the unit are very
dynamic, Groundwater levels in the town of Lakeland Downs approach the surface often in
the wet season, but fali rapidly during the dry season. Seasonal vanations of 15 m have been
suggested by residents in the area.

3.2 Laura Basin

The fizst artesian bore, BN 10913, drilled in the Taura Basin was at Deighton, north of
laura in 1912. This was a coal exploration hole constructed by the then Queensland
Department of Mines. “Water of reportedly good quality is stated to have risen 4 inches aver
the casing’ (Denmead, 1949). A.K. Denmead, the District Geologist, wrote in the
Queensland Government Mining Journal in 1949 of drilling for water on Qlive Vale Station.
Since that tme numercus bores have been constructed by mining companies and private
landholders.

Groundwater now provides reliable supplies of water to most parts of the Laura Basin,
Approximately 95% of the population depends upon groundwater for drinking and domestic

PUrposes.

Spring flow maintains the region’s only perennial stream, the Hann River, and provides
nearly continuous supply to other rivers such as Little Lavra, Kennedy, Normanby and
Endeavour Rivers.

Stockwatering is at present the major water use, however domestic requirements are
increasing as the population, particularly at Laura, increases, Laura is currently obtaining
all its town water supply requirements from a shallow subartesian aquifer.

Aquifer metry of the Lau in

Three formatons, the Dalrymple Sandstone, Gilbert River Formation and Rolling Downs
Group comprise the entire basin {rom their outcrop areas in the south west, south and eastern
margins to the northern cnshore extremities at Port Stewart, Marina Plains and Bathurst
Head. These are overlain by a veneer of Camozoic sediments of widespread and variable
nature, Total sediment thickness is over 1100 m (RN 22119, CBT Marina 1) in the central
part of the basin.

Structural features have a significant impact on aquifer geometry in all Mesozoic sediments
that occur in the Laura Basin.

The Palmerville Fanit forms the boundary of the basin in the north western onshore area.
In places vertical displacements of greater than 200 m have occurred resnlting in aquifer
truncations and conduits being formed along fractures.

Faulting of similar proportions has been measured in sections at Bathurst Range by Utah
Development Co. geologists. Investigations by C D Mackie and Associates (1981) confirmed
at least local dominance of secondary (fracture) porosity over primary porosity in the
sandstongs of this area.
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Limited lithological and hydrochemical evidence from water bores drilled on Olive Vale
Statiop in 1992 and 1993 indicates that faulting has occurred across the basin,

Basement topography indicates a somewhat irregular surface that influences the degree of dip
in overlying sediments and thus has an influence over flow direction. Flow paths mapped
by C D Mackie, (1982) indicated a south westerly trend from the Bathurst Range.

The Dalrymple Sandstone appears to maintain a relatively uniform lithelogy throughout the
basin. It is in general conformably overlain by the Gilbert River formation which shares a
similar lithology and fluviatile origin in its lower sections thus making the boundary difficult
to distinguigh,

The upper part of the Gilbert River Formation has, in contrast, a variable lithology ranging
from clean quartzose sandstones to muddy sand interbedded with mudstones and siltstones
especially where it grades into the Rolling Downs Group. This is important as the Gilbert
River Formation contgins the first artesian aquifers encountered in most water bores.

'The Rolling Downs Group varies lithologically across the basin, particularly in the Bathurst
Range area where a significant area is capped by the Normanton Sandstone. This is a ¢lean
quartzose sandstone that provides a highly transmissive aquifer not usually encountered in
this formation elsewhere.

The peneral sequence of mudstone-siltstone sequences which are usually of low
permeability, but contain isolated sandy layers that may act as aquifers. (zinozoic units of
varied lithology overlie Laura Basin sediments,

In general, Tertiary formations such as the Lilyvale Beds and the undifferentiated unit
beneath the Laura town area, consist of clayey sandstones andfor claystones of variable
thickness (up to 130 m) that are often covered by a thin veneer of surficial deposits.

Surficial deposits which constitute colluvium, alluvinm, ferricretes and gravels are rarely
more than 10 m thick except at the base of scarps and associated with larger watercourses.

General in

Artesian flows occor from aquifers in the Gilbert River Formation and Dalrymple Sandstone
within 20 kms of outcrop in the southern and south western parts of the Laura Basin,
Artesian conditions persist across the basin up to the eastern onshore margin. These
formations also provide artesian water in the north western onshore area at similar distances
from the margins.

The Rolling Downs Group, where drilled, generally provides small quantities of water at
depth but is not considered to be a regional groundwater target because of its limited
permeability. Most bores either stop at the top of this Group or continue through it to better
prospects in lower formations. Some older facilities {e.p. RN’s 11223 and 11224) in the
Fairview area obtained useful supplies, suitable for stockwater, from depths of 200 to 300 m.

The Normanton Sandstone contains a useful aquifer in the Bathurst Range area.
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Tertiary sediments previde small supplies (less than 2.0 L{sec} to users in Laura township,
The aquifer is lecated between 20 and 30 m below ground level. There appears to be no
record of bores tapping water from Tertiary sediments elsewhere in the basin.

Surficial deposits contain useful, if somewhat seasonal supplies in various parts of the basin,
Shallow holes, less than 15 m, drilled at Vicletvale have struck freshwater, Alluvium
associated with major watercourses may contain significant resources, but to the kmowledge
of the authors, these deposits have yet to be investigated or exploited.

Potentiometric heads are difficult fo map as there is only limited data available across the
basin. Generally it can be said that artesian bores possess water levels of between 1 m and
15 m above ground level, No history of water level fluctuations is available hence seasonal
and long term variations cannot be determined.

Groundwater levels in the Rolling Downs Group appear to be fairly static at around 60 to
80 m below ground level in the rare facilities where measurement is possible, Field
obiservations of spring flow derived from the Normanton Sandstone indicate that water levels
fluctuate from several metres above ground level to perhaps 10 m below ground level
dependent upon seasonal variations and local topography.

Water level behaviour in Tertiary formations has only been observed in the Laura town area,
Here levels vary between 10 and 20 m below ground level, again dependent upon seasonal
conditions and the degree of pumping from the aquifer.

Little is known of water table behaviour in surficial, alluvial and colluvial deposits.
Comments made by local residents and drillers indicate large seasonal variations and often
total failure in drought conditions,

Formation Hydrogeology

The Dalrymple Sandstone and Gilbert River Formation, in combination, contain the most
significant aquifer systems in the Launra Basin. Aquifers are continuous across the basin and
provide reliable supplies of fair to excellent quality water,

Large areas of grazing land depend on bores tapping these formations {o provide stock water,
Several stations obtain domestic supplies from this source and the new Laura town water
supply is to be sourced from this formation.

Spring flow derived from both units maintains perennial or near continuous flow to several
watercourses, most notably the Hann, Litde Laura, Kennedy, Normanby and Endeavour
Rivers,

The only constraints on zvailability and usage are the depth to intersection and deterioraticn
of quality that increase towards the centze of the basin. These factors are not considered to
be issues as this area is presently gazetted as nafional park and large supplies of water are
unlikely to be developed.

The Dalrymple Sandstone and Gilbert River Formation imderlic the entire Laura Basin.
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Their outcrops delineate the basin margins except in the west and north west where basement
inliers and the Palmerville Fault form the basin boundaries.

The thickness of the combined formations ranges vp to over 700 m in the central pant of the
basin.

As discussed previously the boundary between the two formations is difficult to determine
due to lithological similarities. Accordingly these two formations h.ove been regarded as one
hydrogeological unit for the purposes of this report. They will be referred to as the
Mesozoic Sandstones from here on.

The Mesozoic Sandstones can provide water to all parts of the Laura Basin excepi elevated
margin exiremities where beds either lense out or drain soon after recharge events,

Total available water guantity from these sandstones has not been determined. Few bores
penetrate the entire Mesozoic sequence and those that do were not tested.  Geologists of the
TUtah Development Company recorded artesian flow rates ranging from 2.5 L/s to 12.6 Lfs
from exploration holes partially penetrating the Mesozoic Sandstones in the Bathurst Range
and Kalpowar areas.

Mackie and Associates (1981) carried out flow and purnping tests on some of these wells but
did not report flow rates.

DPI personnel have tested bores in the Bathurst Range area and three private facilities notth
west of Laura. Results at Bathurst Range indicated rates of 0.25 Lis to 6.9 Lis were
available. These figures however are probably understated due to collapses it uncased
sections of holes. Ddata from bores, RN’s 11224, 78220, 78221, k1. wn to have intercepted
only the uppermost section of the Gilbert River Formation, indicate flow or pumping rates
of between 0.75 Lisec and 2.0 Lfsec.

1t is considered that substantially increased supplies would be available if greater percentages
of the Mesozoic Sandstones were penetrated or larger diameter wells were installed with
appropriate higher capacity pumping equipment.

The prospects of obtaining reasonable supplies from the Mesozoic Sandstonegs are good across
the entire Laura Basin excepting outcrop marging where insufficient formation thickness
exists.

Measurement of specific aquifer parameters has only been attempted in one small area of the
Lanra Basin, in the Bathurst Range coal prospect. General parameters for the Mesozoic
Sandstones have been investigated by DPI personnel across the Basin. These, however, have
been limited by the unsuitability for testing of many faciities.

Table 3.3 indicates aquifer parameter data for the Mesozoic Sandstones.
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Bathurst Range 10-1000 (a) 2104107 (b} G-30.0 m (a} 0-6.5 m {a)

Southern Laura Basin 5-20 (=) Mo Data S0-80 m (a) 0-i0 m (a}

(1}  Hipher values penerally indicate the influence of fracture porosity in tested bores.

Source of data (a) DPI-WR Groundwater Datgbase (b) C. D. Mackie and Associates -
Utah Development Company - Preliminary Groundwater Studies Bathurst Range,
North Queensiand, December 1981; Flow Tests {Artesian)
(a.g.]1 = above ground level, b.g.l = below ground level}

Table 3.3 Laura Basin - Mesozoic Sandstone Aquifers

Rolling Downs Group

The Rolling Downs Group is not generally considered as an aquifer bearing unit due to its
predominantly impermeable lithology. In the Laura Basin there are two factors that mitigate
against this and result in this formation providing useful supplies of reasonable quality water.

The first is the presence of an unusually clean correlative of the Normanton Formation,
informally called the Normanton Sandstone by Utah Development Company geologists. This
sandstone occurs only in the Bathurst Range area, is of limited areal extent and a large
portion of the stored water drains out by the end of each “dry’ season. Field observations
and comment from local residents however indicate that it may significantly contribute fo
spring flow throughout the year, thus maintaining various wetland habitats.

The second consideration is fracturing which has occurred in the Rolling Downs Group, most
noticeably in the southemn part of the basin. These fracture zones were reported in mining
companies’ and private dallers’ borehole Iogs, Reasonable supplies of fair quality water are
available from fractures as indicated by observations made by the anthors during the drilling
of RN 78221 on Olive Vale Station.

Small lenses of sandier material are found throughout the Rolling Downs Formation. These
lenses contain limited volumes of usually saline water and are only of consequence when
considering their exclusion from a bore during construction.

The Rolling Downs Group overlies the Mesozoic Sandstones across most of the Laura Basin,
lensing out towards the basin margins. Outcrop is relatively limited, occurring only as
remnant hills (i.¢. Jane Table Hill), exposures in Bathurst Range and in the sides of the
Fairview Plateau.

Formation thickness varies from around 40 m near Kalpowar to over 200 m in the centre of
the basin.
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Little data is available regarding the potential supply of water from the Rolling Downs
Group. In gencral the isolated lenses of sandier lithology encountered produce only limited
subartesian supplies, less than 1 L/s.

An artesian flow, sourced from a fracture zone m RN 72881, was measured at 1.2 L/s with
a positive head of 3.5 m. A subsequent water analysis revealed that this water is probably
sourced from contact with a granitic basement.

There is no data concerning water availability in the Normanton Sandstone unit. Indications
are that there would be worthwhile (greater than 2 L/s) supplies obtainable from this
sandstone where sufficient thickness exists.

General aguifer parameters have only been investigated in two bores tapping Rolling Downs
Group aquifers. No specific parameters have been measored.

Table 3.4 presents known parameters for the Rolling Downs Group in the Laura Basin. The
lack of data requires that suitable caution be applied when considering these parameters.

Trapsmissivity Storage Unconfined Water . _ Confined. (Artesian)
Range _ Coefficient Level Range Water Level Raﬂge '
m*/d . Range mefres b.g.). ‘metres a.g.l,
up to 500" No Data 0-75.0 m 5.0 m

U Higher values indicate the influence of fracture porosity in the tested bore.

Tahle 3.4 - Laura Basin - Rolling Downs Group Hydrogeological Parameters

Cainozoic Sediments

The Cainozoic Sediments make a relatively minor contribution o the hydrology of the Laura
Basin. Whilst these sediments cover large areas of the basin they are relatively thin and
often consist of clayey and or silty materials that make poor aquifers. Localised areas
assume some importance, parnicularly at Laura, where the entire town water gupplﬂ_i,r 18
presently extracted from Tertiary sediments. —

The Tertiary, Quaternary and Recent depasits have some potential 1o provide useful supplies
but to date there has been little or no effont o locate or exploit resources.

Water is generally found in the basal layers of ail the Cainozoic un.ts but is often seasonal
in nature. Bores in the Laura town area tap a silty, sandy aquifer about 30 m below ground
level which provided reliable supplies at pumping rates of 0.1 to 1.0 L{sec.
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Water quality is generally good with total dissolved solids ranging from 100 to 600 mg/L and
averagiog at 250 mg/L. Specific ions, (manganese and iron) can occur at levels high enough
to be of concern.

Observations at Laura indicate that all shallow aquifers are at high risk from point sonrce
contamination. Effluent from septic systems in this town has rendered water from two
shallow aquifers {at 5 m and 30 m below grouzd level) bactericlogically unsuitable for human
consumption.

3.2.1 Fracturad Sediments - Bathurst Heads

An analysis was undertaken by Martin, (1982} of a hard rock aquifer covering approximately
300 km® located just inside the Laura Basin in the Bathurst Ranges and Laura Plains sonth
from Bathurst Head. The area is of variable Cretaceous sediments, Jurassic sandstones and
Permian metasediments. The analysis was conducted using flow meter surveys, pressure
testing and hydrochemical! analyses incloding field testing for pH, redox potential,
temperamre and conducivity.

Two groundwater flow trends were identified with an clder water flowing from the east and
a more recent water flowing from the north, A mixing zone was identified near the Marrett
River where an additional water unit may be influencing the hydrochemistry and where redox
potential showed a reversal. Reducing conditions in the aquifer were identified by an almost
complete lack of sulphate. Generally water characteristics changed from (vounger) NaCl
type to (older) NaHC O, along their migration paths with marginally anomalous samples being
considered to be located close to more transmissive structural zones. Plots of TDS, pH
contours and redox potential were presented.

3.3  Carpentaria Basin

The prospect of locating artesian water in the Carpentaria Basin w~as first discussed by
Ogilvie in 1955, Few, if any deep boreholes existed in the Carpentaria Basin at that time.
A deep petroleum exploratory bore - ZCL Weipa 1 (Power and Lindhe, 1958) was drilled
in 1957. This bore reached a total depth of 989 m but encountered no hydrocarbons. It did
however flow water at a rate of 33 L/s. In 1970 COMALCO drilled five artesian bores in
the Weipa Peninsula vicipity. These bores ranged in depth from 820 m to 863 m and
encountered flowing supplies betwees 25 L/s and 43 L/s.

Two deep bores were drilled in 1971 and 1972 as part of the Aurulun Joint Venture (Coffey
and Hollingsworth, 1972). These bores were to investigate the water potential of the Gilbert
River Formation and its hydrogeological equivalents for mining purposes. The depths of
these bores were 1010 and 993 m. Coffey and Hollingsworth concluded that bores in the
Aurukun area would flow if they were located at elevations of less than about 45 m and that
no useful aquifers were available in the Rolling Downs Group sequence.
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Several mineral exploration bores were drilied in the Wenlock River area to the east of
Weipa and in the Olive River/Temple Bay area during the mid 1970s. Almost ali of these
bores were drilled to basement and some of these provided flowing groondwater. The
majority were plugged and abandoned and no formal flow or pressure measurements were
carried out. Water samples were obtained from the holes which flowed. Analyses of these
samples have been incorporated into this report.

Only two other deep boreholes intersecting the Carpentaria Basin aquifers produce flows in
the study area. These are GSQ Weipa 1 (now water bore RN 72262) and GSQ Rutland
Plains 1 (now water bore RN 72275). GS¢ Rutland Plains 1| is open to both Carpentaria
Basin and Karumba Basin aquifers so its flow rate and water chemistry are composites of
both basins. It does, however, provide valuable information on the depth of the Carpentaria
Basin sediments towards the south westerst boundary of the study area,

Few bores produce water from the Rolbing Downs Groups in the study area. Those that do
are subartesian and usually have quite saline water and low discharges.

Stockwatering is the main use of Carpentaria Basin groundwater in the study area. The
Weipa and Aurukun deep bores were intended for bauxite mining purposes but are no longer
used for that purpose owing to the corrosive nature of their water and the ready availability
of good quality groundwater from younger Kammba Basin aquifers.

vifer Geom af th ntaria Basin

The main aquifer unit of the Carpentaria Basin is the Gilbert River Formation. In the
northern part of Cape York Penicsula the Garraway Beds and Helby Beds alse contain
aquifers. Minor aguifers occur within the lower Rolling Downs Group but they are generally
not hydraulically connected to each other or the underlying formations.

The Gilbert River Formation itself crops out along the western margins of the Coen Inher
in the study area. The east-west extent of outcrop of this formation rarely exceeds 20 kms.

The Rolling Downs Group is generally regarded as an aquitard and conformably overlies the
Gilbert River Formation south of latitude 12°5 and west of the Coen Inlier.

Tertiary Sediments of the Karumba Basin obscure most of the Carpentaria Basin on Western
Cape York Peninsula. The Carpentaria Basin sediments reach a maximum thickness of
1200 m.-

Two main depressions occur within the Carpentaria Basin in the smdy arsa. These are the
Staaten Embayment and the Weipa Depression.  Senapati, {1991) considers that the Weipa
Depression should be assigned sub-basin status.

Basin topography beneath the Carpentaria Basin in the study area is considered to be subdued
with a gentle westerly slope westwards away from the Ceen Inlier.
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Drilling during 1992 indicated that a graben-like structure may exist beneath the Strathmay-
Holroyd areas. Bores RN 92000001 and RN 92100001 (drilled as part of this CYPLUS
project) terminated in the middle of the Allam Mudstone at depths of 327 m and 331 m
respectively. It has been assumed that approximately 300 m of Relling Downs Group
sediments would exist below these depths. It was expected that the top of the Gilbert River
Formation would have been intersected at depths of less than 300 m in these bores.

For the purposes of this report the Gilbert River Formation, the Garraway Beds and the
Helby Beds are considerad to be the one hydrogeological unit. As previously indicated it is
difficult to distinguish these conformable units in the subsurface. Too few bores have been
drilled in the Garraway Beds and Helby Beds to allow proper definition of these units as
hydrogeological units. Figure 2.7 is a stmiciure contour map of the top of the Gilbert River
Formation hydrogeological unit, It should be reiterated that few data points give accurate
stratigraphic control between Weipa and GSG Rutland Plains 1.

General Bydmlepy of the Carpentaria Basin

The Garraway Beds and Helby Beds, in their outcrop areas, generally contain subartesian
aquifers. Few bores exploit these aguifers in these areas owing to the ready availability of
surface water.

One of the CYPLUS test bores (RN 926000062) at Heathlands was drilled 1o ascertain the
groundwater potential of the Helby Beds. The drilling results from this bore indicated that
useful snbartesian supplies of good quality groundwater are avaiiable from the Helby Beds.

Drilling undertaken by Utah Development Company in the Garrawa 7 Beds in the Temple Bay
area indicated that this unit has the potential to supply useful quantitics of good quality
subartesian water. By contrast, the few bores which exploit subartesian aquifers of the
Rolling Downs Group intersect meagre supplies of generally saline water.

Carpentaria Basin supplies of flowing groundwater are best understood in the Weipa area.
In this area the Gilbert River Formation hydrogeological unit is complately confined. Bores
tapping this formation flow if they are located approximately 50 kms west of the Coen Inlier.
The exception to this hypothesis is RN 92500003 (Wenlock River} which flowed from a
depth of only 120 m. This may indicate a local thinning of the Gilbert River Formation over
a southeriy extension of the Bramwell Arch,

Between Aumkun and Eutland Plains there is limited data as few bores intersect the
Carpentania Basin aguifers. The aquifers of this formation would be expected to produce
flowing bores throughout the area.

As there are very few bores, either artesian or subartesian, which intersect Carpentaria Basin
aquifers, no defimtive potentiometric surface map has been produced. Most of the data for
flowing bores are clustered around the Weipa Peminsula. It is considered that there is
insufficient hydraulic connection between aquifers within the Rolling Downs Group to allow
construction of a potentiometric surface map for this unit.
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Formation Hydrology:

Mesozoic Sandstones

The Mesozoic Sandstones are considered to comprise the Gilbert River Formation, the
Garraway Beds and the Helby Beds. Structure contours of the top of this unit indicate that
it dips gently towards the west from its outcrop area. It is generally considered to be
lithclogically similar throughout its extent.

The Mesozoic sandstones are recharged by ranfall infiltration in their outcrop areas.
Groundwater generally flows from east to west within the unit except in the very northern
part of the Peninsula where a groundwater divide may exist over the Bramwell Arch.

The Mesozoic Sandstones shonld provide water to all parts of the ‘“arpentaria Basin. No
known bores which bave imtersected this unit have been regarded as failures.

An estimate of the total volume of water available from the Mesozoic Sandstones has not
been made owing to the uncertainty of definition of the unit in the central western part of the
smdy area.

Very few waterbores extract groundwater from the Gilberi River Formation when it is
confined by younger fine-grained rocks within the study area. This is probably because of
the availability of water from the ycunger Karumba Basin aguifers which overlie the
Carpentaria Basin. It is simply uneconomical for pastoralists to drill to the Gilbert River
Formation except in outcrop areas.

Few bores exploit the Garraway Beds in its confined state. It is, therefore, difficult to make
any definitive assessment of the aquifer potential of the unit west of its outcrop area. Data
from GS¢ Weipa 1 (Derrington, 1988a) indicate that the Garraway Beds occur conformably
beneath the Gilbert River Formation and rest unconformnably on granitic basement. The
cored sections of this hole show that the Garraway Beds are much finer-grained than the
Gilbert River Formation with siltstone and mudstone evident.

As there was very little information available on the aquifer potential of the Garraway Beds
one of the CYPLUS testholes (RN 92600002) was drilled within this unit at Heathlands. The
results of this test hole indicated that the urit has the potential to deliver good quality water
in sufficient quantity for stockwatering.

Flowing supplies of between 25 Lis and 43 L/s were recorded from the Mesozoic Sandstones
in the deep Weipa Peninsula bores. Non-flowing supplies of up to 5 L/s are obtained from
the Mesozoic Sandstones.

Specific aquifer parameters for the Mesozoic Sandstones bave been measured in the Weipa
Peninsula bores and in the Batavia Downs (RN 92500002) and Wenlock River (RN
92500003) bores. GSQ Rutland Plains 1 is open to both the Carpentaria Basin and overlying
Karumba Basin sequences and measurements of transmissivity and head (water levels) are,
consequently, a combination of these parameters from both basins. They are not used in this
report.
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Table 3.5 shows aquifer parameters for the Mesozoic Sandstones of the Carpentaria Basin.
Data have been obtained from Department of Primary Industries !esting and bore census
during 1992.

Transmiissivity | Storage Coefficient | Unconfined Water | Confined Water
Ramge Range . | “LevelRange | LevelRange
m’/d - S (metres b.g.1.) I - (metres a.g.1.)
4-570 No Data 2-76 2-3

Table 3.5 Carpentaria Basin - Mesozoic Sandstones Aquifer Parameters

Roling Downs Group

The group is composed predominantly of argillaceons marine sediments (Vine et al., 1967
in Willmott and Powell, 1977) principally fine grained clastics and marine mudstones and
some hydraulically unconnected sandstone lenses. Because of its finer grainsize compared
with the underlying Gilbent River Formation and Garraway Sandstone, the Rolling Downs
Group serves as a major confining unit for the regional aquifer systems throughout the Great
Artesian Basin (GSA/IWSC 1973). The marine phase of the Rolling Downs Group contains
sandstone interbeds formed in lacustrine conditions which support local aquifers. Minor
aquifers are present in the lower part of the Wallumbilla Formation (Smart, 1980). These
aquifers are wsually hydraulically unconnected and are of relatively minor importance
cempared with the underlying Gilbert River Formation and overlying Karumba Basin
aquifers.

Ten bores obtain water from reiatively shallow subartesian bores in the Carpentaria Basin in
the study area. Most of these obtain water from muddy sandstone beds located in thick
sequences of dark grey shale and mudstone. None of these bores has been pump tested
formally so aquifer parameter data are not available.

Supplies from these bores are gemerally low (< 0.5 L/s). Groundwater from the Rolling
Downs Group 1s generally saline except in its very lowest part where it grades into the
underlying Gilbert River Formation. The known conductivity of water from the Rolling
Downs Group ranges from approximately 200 pscm™ to 11 200 pscm™ in the study area.

The prospects of sostainable groundwater use from the Rolling Downs Group in the
Carpentaria Basin are regarded as poor owing to the low discharge rates and poor water
quality associated with this unit.



73,
34 Karumba Basin

The water bearing potential of the Karumba Basin sediments was first mentioned by
Demrington (1957). His final report on the drilling of the petroleum exploration well
FBH No 1 (WYAABA) discusses a2 reversal in the SP (spontancous potential) log that
"probably represents a water bearing sandstone bed.” This sandstone has since been
corrglated with the aquifers found in the Bulimba Formation.

in 1971 the Bureau of Mineral Resources and the Geological Survey of Queensland carried
out 2 stratigraphic drilling program across the Carpentaria Basin i+ the south west of Cape
York Peninsula (Smart et al, 1971). Grimes, {1972} reperied on shallow ariesian aguifers
encountered in the Bulimba Formation in two of these holes, BMR Rutland Plains No 1 and
BME. Walsh No 2.

Bedford, (1973} summarised data from the BMR-GS(Q program and some of the subsequent
private drilling on Rutland Plains, Dunbar and Koolatah Stations. He did not differentiate
between bores tapping either the Bulimba Formation or Wyaaba Beds aquifers.

The first attempt to collate avzilable data and delineate the two aquifers cccurring in these
units was made by Hillier, (1977). Comments made in his report regarding the fimited areal
extent of the Wyazba limestone aquifer and the unpredictable nature of the Bulimba
Formation have since been validated by further drilling.

McEniery, (1979) updated the preceding reports, expanded upon the knmown aquifer
parameters, estimated storage coefficients and focussed a little more closely upon water
guality aspects.

Since 1971 over 150 bores have been drilied to tap both artesian and subartesian aquifers in
the Bulimba Formation and the Wyaaba Beds.

The Karmumba Basin aquifers are considered the most significant water resource in Cape
York. These aquifers provide the domestic supplies for soma 6200 people in five centres,
the entire water supply requirement for the regions largest mining and industrial complex at
Weipa and stockwater over approximately one third of the Cape,

The hydrogeology of the Karumba Basin is still poorly understood. It is considered that the
assessment and management of the groundwater resources of the Karumba Basin 1s essential
t0 any strategy developed for Cape York Peninsula,

Aquifer Geometry of the Karumba Basin

The Karumba Basin consists of two units, the Bulimba Formation and the Wyaaba Beds, both
of which contain important aquifers. The Bulimba Formation is more significant in terms
of arzal extent and capacity.
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The Bulimba Formation has an extremely variable lithology but can be recognised in outcrop
from its northern extremities near the Duthuaty River, eastern limits approximately following
the Great Dividing Range and scuthern areas well ontside the CYPLUS study boundary.
Aquifers of variable capacity occur throughout jts extent.

The Wyaabz Beds by contrast are somewhat monotonous in lithology excepting the near basal
marine sequence that occurs in coastal areas centred around the Edward River delta. This
marine bed, consisting of sandy, calcareous sediments (described by drillers as ‘greyrock’
or ‘limestone’}, offers the only aquifer of real importance in the Wyaaba Beds. Hence
further discussion regarding the hydrology of this unit will refer only to that area in which
these marine sediments occur.

Aquifer thicknesses vary in both formations. Sandy intervals in the Bulimba Formation range
from less than 1 m to greater than 15 m thickness and can occur at any depth, from the
surface at Weipa, to over 200 m belew groundlevel in the Kowanyama-Ruttand Plains area.
The aguifer in the Wyaaba Beds is always found near the base of the formation onghore and
thickness varies from 25 m @ over 30 m at Kowanyama, Observation of water levels in
bores at Pormpuraaw shows tidal influences that imply this aquifer outcrops on the seabed
o the west.

Structural features have littie effect on the Bulimba Formation aquifers as their occurrence
is primarily related to localised conditions of deposition.

The Wyaaba Beds aquifer is limited to the near present day coastline where a shelf structure
allowed a marine transgression to occur thus providing the necessary depositional
environmen,

Stratigraphic Interretationships

The Bulimba Formation lithology ranges from virtually impermeable claystone, often
kaolinitic, to a coarse grained unconsolidated sand, or cemented cobble conglomerate. This
reflects a wide range of depositional environments and impacts heavily upon its predicability
when drilling for water. The formation rests unconformably on blue-grey mudstones of the
Rolling Downs Group sediments thus making the lower boundary very distinctive.

The Wyaaba Beds consist primarily of coarse to fine grained sandy claystones with a basal
marine bed occurring in near coastal arsas. This unit appears to be remarkably consistent
in lithology across its mappad extent.

Cainozoic sediments overlie most of the Karumba Basin except the Bulimba Formation
outcrop in the eastern and northern extremities of the study area. These units are frequently
sourced from parent material in common with the Bulimba Formation and Wyaaba Beds
which makes the upper boundary of the Wyaaba Beds difficolt to determine. They are
predominately fine grained sands, silts and clays. Coarser grades of sand and gravel are
associated with alluvial deposits along rivers in the more elevated areas or where harder
material forms a stream bed such as Shelfa Crossing near Kowanyama. Fine grained dune
sands and coquinas occur near the Gulf shorelines.
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General Hydrology
Artesian aquifers are found in both units of the Karumba Basin.

Sandy layers within the Bulimba Formation provide flowing supplies in the area
approximately bounded by the Staaten River to the south, the northern arm of the Mitchell
River Delta and the confluence of the Mitchell and Palmer Rivers to the east,

The marine section of the Wyaaba Beds supplies aftesian water to an area extending from
aear Rutland Plains Station north to Christieas Creek and approximately 50 lans inland from
Pormpuraaw.

The Bulimba Formation contains variable quantities of subartesian water across its entire
extent in the study area.

The Wyaaba Beds are not considered to be an aguifer bearing unic outside the area of artesian
supplies. Limited supplies may be encountered elsewhere but existing data suggests that
these are of small volume and often peor quality.

Overlying Cainozoic sedimeants provide small but vseful sources of water particularly along
the westemn coastal frings.

The overall contribution of these sediments is not significant in a basin wide context but
several community outstations and commercial fishing camps rely on vhailow bores and wells
for domestic and drinking water.

Potentiometric Surface Levels

Artesian water levels in the Bulimba Formation range from 1 m t¢ 35 m above ground level
dependant upon site elevation, depth of interception and variations in aguifer characteristics.

The variation in potentiometric head is difficult to quantify because of a lack of long term
data. However, scattered meazsurements of the water head at RN 45019 (the Kowanyama
Town bore), indicate a decline in pressure head from +22.5 m in 1974 to +8.25 m in 1992.
This decline is considersd to be either due to a succession of poor recharge events and near
continuous discharge at high volume over this time or possibly 10 mining of this resource.

Subartesian water levels in the Bulimba Formation vary from 1 m to ¢ m below ground level
across most of the basin. Bores located on this formation in cutcrop areas of relatively high
elevation, such as RN 92500004 drilied on the Embley Range as part of the CYPLUS drilling
program, may be completely dry as any waters collected during the wet season drain
compietely once rain ceases.

Artesian water levels rarely rise more than 2 m above ground level in the Wyaaba Beds.
Water levels appear to vary seasonally by 2 to 3 m and as a consequence some bores may
cease 10 flow. This bas been the case on Rutland Plains and at Kowanyama since 1991].
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Subartesian water levels recorded by data loggers installed at Pormpuraaw range between
1 m and 3 m below ground level. It is likely that there is some influence from pumping in
this area. Itis of interest, and long term importance, to note the daily variation of 0.5 m that
reflects the influence of tides and barometric pressure changes on water levels this close to
the coast.

There is little data available to assess potentiometric levels in the Cainozoic sediments.

Some general comments can be made about shallow sand agquifers that occur along the
coastline, These aquifers are usually perched on impermeable mamine muds (i.e. saltpans)
or are in hydraulic connection with seawater and can thus only have a water level that varies
between ground level and sea level. There are few coastal areas that rise more than 10 m
above sea level and it is known that some bores decrease in yield or suffer quality decreases
at the end of the dry season. Itis also Jmown that most of these areas are inundated by fresh
water for long periods during the wet seasen, therefore water levels can range from
groundlevel to around 10 m below ground dependant upon seasonal factors.

Formation Hydrology

Bulimba Formation

The Bulimba Formation contains the most extensive and productive aguifer systems in the
Karumba Basin. Water supplies for Kowanyama, Aunikun, Napranum and Weipa (domestic
and mining/industrial) are drawn from these aquifers. Numerous cattle properties also use
water from this formation for domestic and stockwatering purposes.

Springflows from the Bulimba Formation contribute to base flows in several rivers and
maintain wetland environments near Weipa and Aurokun.

The major constraint on availability of supplies from the Bulimba Formation is the variability
of lithology than can make location of successful bores a difficult exercise.

The Bulimba Formation underlies the entire Karumba Basin. Formation thickness varies
from iess than 30 m at Weipa to over 130 m in the central onshore part of the basin.
Structure contours are shown in Figure 2.9

Aquifers in this formation are not continuous and are not always in hydraulic connection with
¢ach other.

The Bulimba Formation aguifers can be loosely divided into two distinct systems; the
shallow (less than 20 m deep) unconfined beds that accur in the Weipa-Aurukun area and the
deeper (40 m™) confined aquifers found from Strathmay and Holroyd Stations in the east to
Kowanyama and Inkerman on the west coast.

The shallow aquifers consist mostly of coarse grained sand beds closely associated with east-
west trending paleochannels that occur in approximately the same plane of elevation.
Thickness of these aquifers ranges from 1 m to 10 m. Recharge is via direct infiltration and
15 relatively fast; within two weeks of significant (greater than 100 mm) rainfall events.
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The deeper, confined, aquifers have a similar structure and geometry to those just discussed
but were buried under varied thicknesses of sandy clay material. These aquifers are found
at depths from 40 m to over 200 m below ground level and range in thickness from I m to
greater than 15 m.

Subartesian water is availabie over most, if not all the northern extent of the Bulimba
Formation, Several test holes may be required to locate suitable volumes of water,
dependent upon the intended usage.

The eastern section of the Bulimba Formation: has had few holes drilled in it, hence there is
a lack of datz available. Drilling at Strathmay, Holroyd and Strathgordon during the
CYPLUS program located supplies ranging from 1 L/s to over 5 L/s at depths of less than
70 m.

Artesian water can only be considered as a reliable prospect in the western onshore area
bounded by the Mitchell and Staaten Rivers, Supplies may be encountered at varying depths
dependent upon a sites location.

Volumes of water available range from 5 L/s to over 30 L/s again dependent upon depth,
aquifer lithology and aquifer thickness.

Aquifer parameters for the Bulimba Formation can be reasonably well defined as there is a
substantial amount of data available particularly for the shallow aquifer systems.

Data quoted in Table 3.6 has been collated from the following sources:

{a) Department of Primary Industries - Water Resources
Groundwater Data Base Water Levels, Pumping Test, Artesian Tests,
Unpublished Reports
(»  Coffey and Hollingsworth (1971) - Comalco 1.td
Shallow Groundwater Investigation, Weipa North Queensland, Volume 1 : Report

.....

Unconfined 10-1000 (B) 2x10°-1x 14 (b) ¢.0-10.0 () Nia
Confined 51100 (a) Mo Data 4.0-10.0 (a) 0-35.0 {g)

Table 3.6 Karumba Basip - Bulimba Formation - Aquifer Data

Whyaaba Beds

The Wyaaba Beds, as previously discussed, only contain a viable aquifer within a limited part
of their areal extent. This aquifer is, however, important as it provides the town water
supply to Pormpuraaw and access to relatively shallow sources of artesian and subariesian
water for stockwatering purposes.
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The aguifer is hydraulically connecled to seawater uader the Gulf of Carpentaria and thns is at
risk of saltwater intrusion should total discharge of water exceed the available recharge.

With this in mind two observation bores were driiled in July 1992 at Pormpurasw, a5 an adjunct
to the CYPLUS drilling program, and equipped with automatic water level recorders. Data from
these recorders and information collected by Council Officers will be used to redefine and
ingtifute 3 water management plan for the town.

The aquifer within the Wyaaba Beds consists of a calcarecus, muddy sandstone of marine
origin. It has no known onshore outcrop. It is probable that the Wyaaba Beds are recharged by
deep drainage from the overlying vounger sediments. It has been imtercepted in bores located
from Christmas Creek, near the Holroyd River mouth, south to the area around Rutland Plans
Station and east to a point about 50 kilometres from Pormpuraaw.

The thickness of the Wyaaba Beds is often over 140 metres across its onshore extent. The basal
marine unit averages at around 20 metres thick was but can vary from 10 metres to over 30
metres.

Within its linits of cccurrence the Wyaaba aquifer is a reliable producer of fair quality water at
rates of 0.5 L/s to 6.0 L/s from either flowing or pumped bores.

There should be no constraint on usage of water for stockwatering provided artesian bores are
properly controlled. The careful management of town water supply facilities at Pormpuraaw is
essential if the risk of salt water intrusion is to be negated. Any proposed increase in water
abstraction from this area will require the investigation and construction of a well field over a
wide area to prevent a depression forming in the water table that would encourage an easterly
movement of seawater through the aquifer.

Parameters for the Wyaaba aquifer have only been measured in the Pormpuraaw town area. It is
considered that these parameters will apply to the aquifer in its entirety due to the relative
uniformity of lithology across its extent.

Pravsmisshoity | Storage. ;7| Upéouliaed Water. ;. Confined (Artesiany i1 ¢
Rangé” L0 L liCa .o} LevelRange . "~ o)-WalerLevel Range:::;:© o
m/day/m - Raiige.” - - | wetresbgh - k- | metfesagl: <
S00-700 1x107-1x10°* 0.0-6.0 0.0-2.0

Table 3.7 Karumba Basin - Wyaaba Beds - Aguifer Data

335 surficial Deposits
3.51  Alluvial Aquifers

Water supplies from Quatenary alluvium are probably Hmited and of variable quality. In the
more highly transmissive aquifers the sands and gravels predominate with lenses of silt and clay.
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In ather aquifers the clays and silts predominate with lenses of sand and gravel (Rushton, 1986).
Hydraulic conductivities of sands and gravels lie between 1 and 100 m/d and for sandy clays and
silts between 0.001 and 0.1 m/d (Todd, 1980). Liitle specific data on water quality and yvields is
available. McEniery, (1980) considered that there may be prospects for groundwater in the more
extensive floed plain deposits in the eastern rivers such as the Stewart River.

Most of the larper rivers in the study area have sandy beds which can provide small supplies
though in a few localities there is some prospects of obtaining high yielding bores {McEniery,
1980). Supplies have been obtained from sandy river channels in the Weipa 1:250000 sheet,
Jardine River 1:250000 sheet Aurukun area and from the thick alluvium in the east of the Cape
Weymeouth 1250000 sheet.

The alluvial deposits of the Endeavour River Basin near the coast are up to 20 metres thick and
could contain high yielding aquifers. The alluvium at Hopevale south west of Cooktown is
approximately 9 mefres thick and saturated for 1.5 to 2 metres. The composition is of clay and
sporadic lenses of clayey gravel (McEniery, 1980).

Good water supplies were found in shaliow alluvial sand and gravel deposits that probably
represent old channels of the Mitchell River in BMR Walsh Numbers 1 and 2. {Grimes and
Whittaker, 1977). Similar lenses are [ikely to occur over the length of the Mitcheil River and
others.

Groundwater occurs n some areas of residual sand in the Coen 1:250,000 sheet and Ebagoola
1:230,000 sheet area, that is evident in Ebagoocla Nos § and 9. Groundwater also occurs from
shallow depths (less than 60 metres) from porous surficial deposits in the Cape Melville
1:250,000 sheet area.

Freshwater was also obtained in the Coen 1:250,000 sheet area from TQS (Tertiary/Quatemary
Sands) in BMR. Coen No.3 from colluvial sand that was originally considered to be a fossil dune
set (Whittaker and Gibson, 1977a).  In the eastern uplands groundwater is only of minor
abundance. On the broad plains alluvial water quality is generally poor.

With the low gradient of many of the eastern rivers close to the coastline the possibility of
saltwater intrusion is high.

3.52 Coastal Sand Dune Aquifers

Beach ridge and coastal dunes are extensive around most of the coastline of the study area.
These contain groundwater resources of variable quality, but can be suitable for stockwatering
and domestic use, though little detailed work on these resources has been done. McEniery,
{1980} considered that large groundwater resources may be present in these terrains, particularly
in the large eastern peninsula dunefields. These aquifers with the possible exception of the Cape
Flaitery and other large dunefields, are of a site specific nature requiring detailed investigations
to evaluate their resource potential.

These groundwater resources often oceur in isolated locations and would require significant
infrastructure to be of use at the present demand locations. In the current tourism irend,
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these aquifers may become significant for recreational developments. This is significant for
the beach ridge aguifers, which already express significant potential for seasonal variation
because of their vertically recharging nature and generally smaller aquifer dimensions. This
feature, combined with the high drainage potential of these aquifers resvlts in small,
unreliable and ofter "empty* aquifers,

The barrier island type ridges occur as thick sand bodies and tend to be much larger than
chenier style ridges, commonly fens of kms In length with & depth up to three times as great
(Leblanc, 1972 in Smart, 1976).

The essential difference for their potential aquifer characteristies is the barrier island type rest
directly on basement with their seaward margins abutting/lying on marine sand and muds,
whereas the chenier style lies almost exclusively on marine sands and muds (Whitehouse,
1963, Smart, 1976). The Chenier aquifers are most likely to be small and hydraulically
isolated whereas the barrier type are most likely in hydraulic connection with basement
aquifers, and depending on their location more susceptible to saltwater intrusiof.

The small size of some of these ridges is indicated by an avger hole drilled near the coast
at Edward River that found 1.3 m of sandy sheil grit, 1 m of medium sand, I m of coarse
sand and 0.3 m of medium sand overlying at least 4 m of blue marine mud. One kilometre
further inland a hole drilled in a medium sand ridge encountered 2 m of medium sand, 1.5 m
of sandy shell grit overlying blue marine muds {Whitchouse, 1963).

Saltwater pericdically inundates the topographically lower swales of the Holocene beach ridge
terrain and the lower border rivers and creeks, with salipans contairing up to 2 mm of
fibrous salt crystals (Doutch et al, 1973}

The extensive Olive River Dunefield has a greater potential as a groundwater resource. [t
is composed of large NW trending longitudinal sand dunes with an average height of 30 m
though some dunes zre up to % m high. Some of the dunes are actively advancing while
others have been stabilised by thick low brush, Many of the dunes in the study area carry
heath, scrub or vine forrest and have been consequently stabilised, enhancing their probability
of containing a groundwater resource. The Cape Flattery Dunefield is composed of
approximately 13% active dunes and 1% swamps and lakes {(Coventry et al, 1980). The
dunefields are composed largely of whiie, sharp featured, transgressive, elongate parabolic
dunes, with heights up to 100 m and lengths up to 7 kms, but usually only 0.5 km wide, as
well as rounded degraded dunes stabilised by vegetation (Coveniry et al, 1980, Cooper,
1993). The deposits are extensive with the Cape Flattery Dunefield covering 700 km? and
Cape Grenville Dunefield covering 400 km?.

Groundwater supplies from the beach ridge and dunes have had little quantitative
documentation. General interpretations consider that they are impertant sources of water for
domestic use. Hiilier, (1977) noted that dune and beach deposits have been previcusly used
by the Edward River community, Their use was abandoned because of problems of fine
sands, seasonal variations and discovery of deeper aguifers.

Minor supplies of good quality groundwater have been indicated in the Aurukun 1:250 000
Sheet area, Jardine River 1:250 000 Sheet area, and the Rutland Plains 1:250 000 Sheet area.



83.

These aquifers are of further significance as they can contribute good quality water to
freshwater springs and lagoons in areas that usnally have brackish supplies. The aquifers in
beach ridges are considered to be uniform and extensive though thin but with less brackish
water than the vnderlying Cainozoic deposits {Quaternary sediments).

The major sand dune aguifers are considered to contain large guantities of potable water,
No specific testing of the aquifer potentials have been undertaken but the broad
characteristics are probably similar to those of the southermn Queensland dunes.

Specific yield has been estimated to be around 20%. However the yield may be restricted
in smaller dunes by the consideration that the total of minfall minus evaporation may be
equal to the natural aquifer losses and little abstractable water may be retained. The large
dunes, though, probably contain large reserves of potable water, similar to such deposits in
southern Queensland.

Extensive surface and underground freshwater supplies (undefined quantities), were located
in the sand dune swamps of the lower Jardine River. Additonally, in this sand dune
country, several lakes up to 1 kon in diameter were located south-west of Somerset behind
Newcastle Bay.

3.6 Torres Strait Islands

Drilling undertaken on Thursday Island has shown that no useabie groundwater Is available
to the local community. Drilling in 1988 by Gold Copper Exploration estzblished some
relatively low-yielding (~ 2 L{s} water bores in the Endeavour Straits [gnimbrite on Hom
Island. One bore, on Vidgen Creek, yielded a supply of 5 L/s but was subsequently
abandoned because of saltwater intrusion. These bores were used mainly for domestic
purposes.

The Irrigation and Water Supply Commission (now DPI) conducted a field analysis of the
available water resources of the Torres Strait Islands and adjacent mainland Peninsula
(Ogilvie and Weller, 194%). The work was undertaken in the area from latitudes 9 to 11°8
and Longitudes 142° to 144°E. A reconnaissance of the local geology and hydrology was
made with an assessment of existing supply sources and current and perceived future vsages.

The water supply for the islands was principally sourced from sand dune aguifers located
adjacent to and behind the coastal beaches.

In general, supplics are sourced from dune sands, coral sand and beach rock on the coral cay
islands (McEniery, 1980). These inctude Coconut, Sue, Yorke, Boigu, and Saibai. Surficial
alluvial deposits yield minor groundwater supplies on Darmley, Stephens, Maer, Yam and
Dauan Islands. In some cases, they are connected with the underlying ignecus rocks, which
can be vesicular or fractured.
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Salterater intrusion of these aquifers was not identified as & problem by Ogilvie and Weller,
{1949), principally because of the low (hand bailing) abstraction rates. Water quality was
considered goed but slightly acidic. However McEniery, (1980) considered the supplies for
those islands would be subject to saltwater intrusion. The thick alluvial and deltaic deposits
of Baigu and Saibu islands have been completely intruded by saline groundwater.

Sand Cays (coral sand islands), depending on their size and geological base (coral, coraliine
mud or rock), often yield useable community supplies. Coral mud based cays and rock based
cays {(depending on the nature of the rock base) uspally provide excellent quality
groundwater. Coral reef based cays of a diameter of at least 1 ki can be assumed to
provide permanent freshwater. McEniery, (1980) considered smaller coral based cays may
contain freshwater but this would need to be specifically assessed. Occurrences of "beach
rock” {calcium carbonate cemented sand graing that form nnder tidal water level fluctuations)
can indicate sources of freshwater on these isiands.

All islands in the area were characterised by low supplies around 0.5 L/s, with Maer, Yorke
and Davan having the only assnred water supply. All other islands had severs water
restrictions. Because of the very prononnced wet season, supplies need to last six o eight
months.

Further work on improving the water supplies of the Torres Strait Islands is being
undertaken.
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4.1 Introduction

Groundwater chemistry in the study area is comparatively poorly understood. In this study
all of the available groundwater chemistry data has been analysed. This information bas been
presented s an overview of the groundwater guality of Cape York Peninsuia from which
more detailed site specific studies ¢can be drawn.’

Previously, resources have not permitted a large scale systematic regicnal groundwater
analysis and sampling program, with only sparse and variable sampling having occurred.
This led to the situation where there was insufficient reliable data over a sufficient period for
some statistical, particularly time series, analysis.

The bore census progrem undertaken as part of this praject is the first systematic collection
and analysis of data on the region’s groundwater quality. The census provided 253 water
quality samples. These samples represent the majority of the 465 samples used for detailed
analysis. The bore census program is the only survey that has provided regional background
information using most of the bores in the Peninsula that are currentty in use.

In providing this information in one field season, more realistic comparisons between
locatiens can now be made. Analyses which were previously available have been raken in
differing areas over differing times during the past 30 years.

This work is timely as expanding agricuitural, mining, tourismn a~d other ventures will
require detailed environmental and water resource availability studic.. These studies will be
able to draw on the resnlis of this work.

4.1.2 Data Constraints

The tegional nature of this project has necessitated the combination of certain aquifers and
the cmission of some other less important aquifers for the analysis. This is principally
becaunse of a lack of sufficiently precise data with which to pinpoint the exact formation from
which groundwater is being sourced. This has resulted in general conclusions on aquifer
characteristics being presented.

This {ack of precise data is particularly relevant to the Karemba/Carpentaria Basin and the
Laura Basin where deep bores often penetrate several potential aguifers and there is often no
definitive guide to the actual water sonrce. Interpretations based on available information
were made on groundwater sources. In some cases groundwater samples may have been
sourced from mere than one aquifer.

' This discussion only includes data collected by DPL. Groundwater data collected by
AGSO were not supplied in time for inclusion in this report.
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Generally the information used for determining the aguifer source of groundwater is taken
from indications in the sampler’s report, depth of casing slots and deepest likely aquifer.
Where this information appears to give misleading interpretations, either an interpretation
btased on other sources of information was used, or the sample was not included in the
analysis.

Table 4.1 indicates those aquifers that have sufficient data available to be reported on and
those aquifers that bave necessarily been combined into composite aquifers.

Tectonic Unit | -~ FormationsUsed | Aquiifer Code

Carpentaria Basin (Garraway Beds ga
Gifbert River Formation er
Coen Inlier Acid Intrusives i
Metamorphics m
Hodgkinson Province Acid Intrusives a
Basaits b
Metamorphics m

Karumba Basin Bulimba Formation/Wyaaba Beds bfw
Laura Basin Basalts b

Gilbert River Formation/Dalrymple Sandstone gr/d
Yambo Inlier All Units ¥

Table 4.1 CYPLUS Area Aquifers

In the Karumba Basin there is considerable ambiguity in distinguishing betwesn the aquifers
of the Bulimba Formahion and Wyaaba Beds using the available data even considering that
the Wyaaba Bed's aquifers are generally more saline. For this reason these two formations
have Deen treated as one aquifer in this report.

Mixing of water types is highly probable in the Bathurst Range area of the Lavura Basin.
Additionally, the aquifers of the Gilbert River Formation and the Dalrymple Sandstone in the
Laura Basin were treated as one aguifer because of the general similarity of the groundwater
from these two formations and the ambiguity of information on the source formation, In the
Carpentaria Basin where the Gilbert River Formation and Garraway Beds are probably in
hydmaulic continuity a similar approach was taken and these aquifers were combined.
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In the Coen Inlier and Hodgkinson Province, insufficient data necessitated combining
groundwater information into broad rock types. Similarly, as only a very small number of
samples were available for the Yambo Inlier, these samples we.e combined into one
category. No groundwater information was available in the DPI groundwater database on
the mainland Cape York Pyroclastics. Additionally, because of ambiguity in defining Rolling
Downs sourced water only a brief summary of groundwater icnic concentrations for this
formation has been included.

4.1.3 Imerpretation Methodology

In the extended CYPLUS study area used in this project, data was obtained from 1025
boreholes. These include production and monitoring bores, decommissioned bores and
specific exploration company drillholes that provide detailed imformation on either the
groundwater or geology of the study area. This includes 281 bores that have had water
samples taken, with approximately half of these sampled through the CYPLUS program. In
total 693 water samples were taken from these bores.

Hydrochemistry statistical analyses were performed in SYSTAT computer software program
on the following water quality parameters: alkalinity, conductivity, bardness, Sodium
Adsorption Ratio (SAR), Total Dissolved Ions (TDI) and the major icns, sodium, potassium,
calcivm, magnesium, chloride, bicarbonate, and soniphate.

Parameters such as pH (except field pH readinps)and trace metals ¢.g. iron and manganese
have not been statistically analysed because of their susceptibility to changed values during
the long lag time between collection and analysis. However some general comments on these
parameters have been provided. Nitrate data was not analysed because of the low number
of reliable analyses available.

Several checks on chemical validity were applied to the data to delete inappropriate samples
and ensure data reliability. Firstly the total dissolved ions were compared with the sum of
the major ions (Na™*, Ca**, Mg**, 8047, CO3, HCO,, NOJ, PO47). If the ratio of these
two figures lay outside the range of 0.98 - 1.01 the sample was rejected. In this test 20
samples were rejected of which 18 bad a lower concentration of the summed major ions than
the total dissoived ions. This is probably due to another or several ions other than the major
tons listed being significantly high and the sample probably being unrepresentative. Secondly
the electrochemical "balance" of the ions (i.e. the ratio of the equivalent weights of
cations/anions) was also tested after conversion of concentrations to milli-equivalents/litre.
All samples outside of the + 4.5% balance range were rejected.

Samples that had passed the mass balance test but failed the cation/anion ratic test though
satisfied the conditions of: conductivity less than 200 uscm’, a rati-- of condnctivity/ total
dissolved ions of less than 20 and were within a standard grouping un a cluster analysis were
wsed. These samples were mcluded as the previous tests have a tendency to discard valid
information that has a low conductivity. In all 507 samples satisfied the mass balance and
ionic ratio criteriz and were considered suitable for use in the chemical analysis of the study
area’s groundwarter. Table 4.2 indicates the diviston of these samples by aquifer type.
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Summary of Samples by Hydrogeological Unit | Number | % -
Carpentaria Basin Garraway Beds 10 2.0
Giibert River Formation 26 5.1

Helby Beds 7 1.4

Karurnba Basin Bulimba Formation/Wyaaba Beds 216 42.6
Laura Basin Gilbert River Formation/Dalrymple Sandstone 81 16.0
Stmdy Area Acid Intrusives 24 4.7
Basalts 21 4.1

Metamorphics 69 13.6

Other 33 10.5
Total 507 100

Table 4.2 Sample Availability by Aquifer

Additional conductivity values were added to the valid tested samples that were used in the
analysis, These included those that had conductivity and pH information only {these are
standard field tests that are taken more regularly and do not require laboratory analysis).
Using these criteria 693 samples were considered to have valid conductivity information.

A multivariate analysis of the relationship of water types was undertaken using cluster
analysis of the independent major compenents. Cluster analysis techniques were used 1o
arrange the water samples into a nurmber of discrete water types and 1o determine chemical
relatuons between the samples.

A simplified dendrogram using the resuits of this ¢luster analysis shows the relationship or
closeness of the water types and appears in Figure 4.1, In this analysis the two closest water
types or clusters were determined and the mear of these two clusters was then used in
determining the next two closest clusters in an ongoing process ending when all the clusters
had been included. Relative distances between groups were calculated using 2 simple
Euclidean technigue.

E B A C F : B G

Figure 4.1 Simplified Dendrogram of Water Types
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Box and Whisker plots for all water types have been used to show the complete range of data
for the major cations and anions in each basin or formation, These plots indicate the
variation of the major ions between water types (e g. Figure 4.5 Water Quality Variation
Among Water Types) and the relationship of major ions between each other for ail water
types {e g. Figure 4.6 Major Ions Water Type A). The centre line of the box indicates the
median value of the sample and the ends of the box represent the 25th and 75th percentile
figures, More distant values within the whisker section of the diagram and outlying values
are represented as symbols. All relevant samples for Box and Whisker plots have been used
to show the complete renge of data in the basin or formation,

Trilinear diagrams have been constructed from water sample data for each of the major
aquifers in the study area. This technique displays the composition of the water with respects
to the component cations and anions as points on two separate equilateral triangles. Each
point on the cation triangle indicates the percentage of Mg**, Ca®*, and K* and Na* ions.
Likewise each point on the anion triangie indicates the percentage of CI', SO/*, and CO,*
and HCO; ions. The data points from these two triangles can be projected into an adjacent
diamond field. This projected point {on the diamond field) represents the composition of the
water with respect to the combination of all of the major jons. Trilinear diagrams can
demonstrate certain relationships among individual samples, often allowing determination of
hydrochemical facies.

Maps are presented showing hydrochemical data. It should be noted that these maps show
data for the latest appropriate (i.e. chemically balanced) samples at each lecation irrespective
of the aguifer unit from which the groundwater is sourced. Similarly because of poor sample
density, information has been presented as point data and could not be contoured effectively.
The data presented is aimed at giving a regional overview. More detailed advice is available
from the Department of Primary Industries {Water Resources) Mareeba Office.

4,2  (General Groundwater Chemistry

All of the available gronndwater chemistry data has been analysed and this information has
been presented as an overview of the groundwater quality of Cape York Peninsula.
Generally the groundwater of the study area is of good quality and suitable for most purposes
though some specific water quality probiems occur,

More specific water analyses are detailed by tectonic basin with Table 4.4 outlining those
formations that have sufficient water quality data for inclusion. In the study area most water
types are sodinm bicarbonate and sodium chioride type or minor variations of these. This
general catepory accounts for 90% of all samgples used in this analysis. One of the most
significant constraints on groundwater ysage is high fluoride values in some locations which
¢an affect use for human consumption particularly in waters sourced from the Carpentaria
Basin and for some waters sourged from the Karumba Basin such as those at Pormpuraaw,
Saltwater intrusion into aquifers in some of the southern coastal areas is a significant
problem. Saltwater intrusion in the Hodgkinson Province around Cooktown is presently a
problem. This threat to the Cooktown water supply is being currently monitored at a
minimum of weekly intervals.
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Groundwater chemistry in the study area is variable with seven water types (supergroups)
having been determined by a cluster methed nsing major ionic concentrations although three
of these types contain less than five samples each.

Data on general groundwater chemisiry is presemted as a series of figures and tables:
Figure 4.2 indicates the locations at which each of these water typy+ occurs and Table 4.3
provides a surmmary of water types by geographical location. Table 4.4 provides 2 summary
of the tectonic basins and aguifers in which these water types occur as well as chemical
characteristics. It also provides some of the potential limitations on usage. A summary of
average analyses figures for each major water type appears in Table 4.5. A scatter plot of
the water types in relation to conductivity and depth for each tectonic unit is provided in
Figure 4.3 and for some key aguifers figure 4.4. A box and whisker plot showing ionic
variation between water types is provided in Figure 4.5, Additionally the concentration of
major ions for each water type is displayed as a box and whisker plot in Figures 4.6 to 4.12.
Appendix 2 contains a table indicating Borehole Number (RN), Latinde, Longitude, Tectonic
Basin, Aquifer and Water Type for the samples nsed.
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Carpentaria/Karumba
Basin

orth o {10 Halr Track

A mixture of Groundwater Types A and B predominate.
Isolated samples of Groundwater Type F occur at; Weipa
{where Groundwater Types F and B predominate), Mapoon,
adjacent to the Peninsula Development Road north of
Bramwell and near the southern junction to the Northem
Bypass Road and adjacent to the Olive River.

South of Ebagoola to Holroyd Track

Groundwater i3 atmost exclusively of Type B. An
exception occurs in a sub-area to the west and south of
Kowanyama where Groundwater Type A dominates.
However, within this sub-arza, a pocket of Groundwater
Type B occurs adjacent to the coast at 16°S. Groundwater
Type E exists exclusively at Pormpuraaw where it is
associated with Groundwater Type B.

Laura Basin

Groundwater Types A and B predominate. Isolated
sarnples of Groundwater Type D occur near Laura, Hann
River, north of Fairlight and in the Bathurst Head area.

Coen Inlier

South of Musgrave, Groundwater Type F pradominates
with isolated Groundwater Type D occurrences. The Coen
Township and Lockhart River areas have isplated
occurrences of Groundwater Types F and B,

Yambo Inlier

in the northern Infier, Groundwater Type A 15 dominant,
with an isolated sample of Groundwater Type B occurming,
No informatien is available for the soutnern Inlier.

Hodgkinson Province

The Cooktown area contains Groundwater Types F and B
and the only occurrence of Groundwater Type G in the
study area, At Wujel Wojul, Gronndwater Type B is
present and at Lakeland, Growndwater Type F. The nosth-
edstern arm contains isolated individual samples of
Groundwater Types A, B and F.

Table 4.3 Summary of Water Types by Geographical Location
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Water Duminunt Tons | “Potential Usage Eimitations -
Type Tecionic Basin Occurrence 3y Aguifer % of (epacific ores way he
Cations | Amons. Samples unsuitable for ofher uses)
A Ma HCO, Carpentaria Busnlvs 2% Specific samples contain high
el ¥arumba Gilbert Piver Formation 35% F and Mn values
Laum Gilbert River Formaton!
Yambo (4 samples) | Dilryeple Sandstone 2625%
Bulimba Focmation’
Wyeehe Beds S56.2%
Cther 11.4%
B MNa Mg, Cl All Tectonic Basins | Becalls IR Averapge SAR hipher thin is
Ca HCO, M_B. Yambo - 1 Garrawey Beds 33E solerable by most free coops,
sample) Gilbert River 9.4% eg. deciduon: frujte
GGilben River Formation!
Dalcymple Sandstone 6.5% Specific samptes contain high
Helby Beds 4% F aod Mn values
Avid Intrusives 4.1%
Bulimba Formanon’
Wyaaha Beds 4387
Metamarphics BER
Cther 13.5%
C e a0, L Gilbert River Formation/ Specife samples contain high
Dalrrmple Sandstone 100% Mo values
D Ha Mg, HCG, Coen, Laurs BEasalis ok Specific samplas contain high
Ca Gilbert Fiver Formation! F and Mn values
Dalgymple Sandstons 35.6%
Arid Inrrasives 3%
Mermorphics 122%
COther 25%
E Ca KO, Farumba Eulimba Formatioaf Specific samplas contain
Wrnshs Beds e high F
Crhar T
F Ha kg, HCO, Carpentaria Baaplts 3E% Specific samples cooin
Ca i Coen Gilbert River 3.5% high F
Hedgkinson Acid Intrasives 129%
Karumbe Bulimbs Formation!
Wyaahe Bads IT.6%
#etemorphics S4.1%
Cither 2%
] [N, Ca Ll Hodgkinson Actd IotusivesiMetamorghics 100%

Table 4.4 Sumamary of Occurrences and Potential Limitations of Water Types

Water | Cond | Hard | S8R | Ak | Na J €2 | My | @ |mco, [ so,} No, | F | Sample

611 Lo 21 id3 o 10e 2% 101+ 173 15* 24% | 0L&* 8BS

A -] 1a2* 7.1 119 126 21* 11 102 iTh 7.1 0.4+ | 5] 202
E 1012+ 194 11 123+ 187+ | &= | £3* 247* 146* l4z* | 1.0+ | D.05 170
C 138 14 1.7 6.5 15 1.5 | 305 7.6 10 a0 0.0 0.1 2
)] 314 118 .5 129 a5+ 19 Tre 13+ 169+ R 1.1* | 0.3 41
E 633 319 1.6 LYy 26 L9 3 33 e 4.3 0.2 9.1 4
F

&

40 675 5.4 72 3465 32 Pl #15 Tiw 158 Q.1 0.5 3

indicates data forms a skewed distribution and significant variations from mean
valuees occur

Table 4.5 Water Types - Average Analyses



94,

NG

COkR

GO

L3 | T
CARPENTARIA
10000 18 e
=)
B
won | F =) B .
Fooa
5: o
ﬁ'ﬂ-.
100 F
10 . .
[+] a00 1l 1500
CEPTH
100000 T T T T
5. °  KARUMBA
10000 -
w000 F -
%%“ A
]
100 + % .
B
10 ry H H 4 L 1
=103 0 WY 200 FToD A8D 500 400
CERTH
100 -
| .
o Te
ECGQ" ~
&
o0 A g
100 .
l =]
LAURA
o o =0 @m0
BEPTH

12043 T !
COEN
100G E
i)
8
b u
‘G-ﬁﬂ é’ 5::' jir s
DERTH
100000 T T T T
Bg
HODGKINSON g
10050 - o
G =]
A
N 3? F& g Brﬁ 3 F
o LB F B B
10 r Ll 1 1 1
w2 &) & B B0 FO 80
CEFPTH
1000 !— ™ T T
E
E
¢ b (NODATA) |
|
[
L YAMBO
10 4 L , >
-z -1 o 1 2
DERTH

Figure 4.3 Water Type by Tectonze Unit




93.

[l n]

10000 T
5 B
A
1000 -
b
H A A A
B ®BpoD
Rl O
Laura Basin - Gilbert R. Faormation
f Dairymple Sandstone
1 a 100 i n) Ao 400
CEFTH
10500
B
g B
16500
g )
) A
W00
Carpentarla Basin -
Glibert R. Formatlian
" o 5{:0 a:m 1500
DEPTH
10000 T T
B
g 1000 Ee B
i
Carpentaria Basin -
Garraway Beds
m:soo Sé-o réc e::u 500
DEPTH

100000 T
= B
wee b2 .
e
o F
g o g%&
= B
%0 - %‘ Kasumba Basin - |
B pulimba F. / Wyaaba Beds
1?100 {': 1|.':|0 2':;3 ApD 400 RO &0
CE=*TH
hia el T
5 0® 7
F
g 0
Study Area - Basalts
.1300 50 'r{II} ‘H;D priwn]
DERTH
WD T T T T T
By
10000 - 5 g -
G B
2 oo F F :
v F EEE I—EQE F
E B
100 L F B ]
Study Area - Metamorphilcs
1020 :i;D -:::: :':0 ﬁ;‘; 7:3 B0
GEFTH

Figure 4.4 Water Type by Aquifer



96,

[let e

LN

[T} B U3 IO

-~

i val

B

(/e LB WNROS

SUFERGR

OO0

10003

(et v BRIy Lingreufey

SUFERGR

SLFLRGR

10000

L L
g 8 ¢ ° °
_._..il

[ AL LD TLUBADT LR

ELFERGF

SUPERGP

Figure 4.5 Ionic Variation Between Water Types



o7,

Ca Mg Mz O 504 RGO M3 TEq
190000 1000 r
L0000 1020
i
100 b 100
o
|
Ml
L | ;
i i
i
0 i [
i 1
! [
: | i
| »
- !
o1+ a1 -

Figure 4.6 Concentrations of Major Ions - Water Type A

Do Ng M O EDs HOD WO TE3
'I‘:.'OC'G:- 0OS0 -
; : b
! t
? !
Cog E ' oot
q 1 H
. H
r
oo b L : 0o -
L T
[ ) 1
u *-| lif :
| i i
o |
0 b2 i s |
il | ) —
| T ks | i!
| I H
I L I S L
E . ro-= L
ar L]t | .-
a L. I ! o
i L

Figure 4.7 Concentrations of Major Ions - Water Type B



Ca Mg Ma O 804 HOD M3 TEq
10900 - “000
1000 | weo b
E
; i
' :
i
100 b 100 L

[}

el |

Figsure 4.8 Concentrations of Major Ions - Water Type C

Ca Mg a0 SD4 KO NG TEz

10000 E 'TOCCIE-E
5 r
! L
: ;
0IG oot
;
o -
100 L * o .
o o ‘ [ |
—
[ ] l I T

L i 1ok
Y 2 '
T c X

- T -

' | | -

f ' ’ ! :

. r 1 -

i B [
o ol

=]

Figure 4.9 Concentrations of Major Lons - Water Type D



99,

Ga Mg oM O 504 HOO N3 TE3

1000C ¢ 12680 -
[ ‘
L
1
10C0 | a0 -
100 F 150
= - e

w q E 0 b

(3

r
-
=]

i
o1

—1

Figure £.10 Concentrations of Major Ions - Water Type E

ca Mg Ma T B0 RQO MDD TEg
1:'30{)|F' 10D
I ;
t i
I
|
I
' !
1000 - 0N ¢
; :
i .
: i
) . . . . . : '
we b . . 0o - | !
i i .
: : »;
L t i -
I
1! 1
i L . L .
i i . ? e
H - : PR
iR : o2
! c o s
[ O -
[ : . ) :| @ :r
R . a L
. ® T }
- |

Figure 4,11 Concentrations of Majer Yons - Water Type F



104,

Ca Mg Ma € S04 HCO N3 TEa
L300 ¢ 10000 F
1060 L 1200 F

: -

..%:'_—_*—_

108 = 108 -

s T

|
ok r' 1.CIE‘

Figure 4.12 Concentrations of Major Ions - Water Type G



101,

Groundwater conductivity levels in the study area usnally indicate good quality water with
most samples having a sufficiently low conductivity value to allow for most purposes.
Conductivity values for water types have been outlined in Table 4.5, Groundwater
conductivity ranges are presented in Figure 4.13 (on Salinity and Hardness Variation} and
are discussed for the major aquifers in sections 4.3 to 4.6. Figure 4.14 displays a
groundwater conductivity map. Generally groundwater is suitable for human consumption
if it is less than 1600 pscm™ (ANZECC 1992), and suitable for medium salt tolerant crops
if it is less than 3000 uscm (Gill 1986) {(these crops include cauliflower, pumpkin, clives
and rockmelons). Water with conductivity values of 3000 to 3000 pscm™ are suitable for
high salt tolerant creps only which include date palm, beetroot, asparagus, spimach. Most
stock will tolerate conductivity values up to 3000 pscm™.

The groundwater of the study area is predominantly acidic. Widespread alkaline groundwater
occurs only in the Bulimba Formation/Wyaaba Beds aguifers in the Karumba Basin. Minor
alkaline groundwater occurs in the Gilbert River Formation/Dalrymple Sandstone aguifer of
the Laura Basin. pH values werfe determined using field measurements only as pH results
from laboratory analyses can be preatly affected by the time lag between sample collection
and the date of analysis. Table 4.6 provides pH data for those hydrogeological uniis from
which sufficient field samples have been taken to determine reasonably indicative values.
The NHMRC (National Health and Medical Research Council) (1993) guidelines for pH for
drinking water is 6.5 - £.5. Some drinking water sourced from groundwater at Weipa
requires treatment for low pH.
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Hydrageolagical Unit | pH

Carpentaria Basin - Gilbert River Formation 6.4

Coen Inlier - Acid Intrusives 6.6

Coen Inlier - Metamorphics 6.0

Kamumba Basin - Bulimba Formation/Wyaaba Beds 6.7

Laura Basin - Gilbert River Formation/Dalrymple Sandstone | 6.4

| Yambo Inlier 6.2

Table 4.6 Average pH values

{It should be noted thag there 1s significant variation in pH between approximately 5.0 and
8.0 in the Karumba Basin - Bulimba Formation/Wyaaba Beds.)

Water hardness 15 an expression of the concentrations of calcium and magnesium salts and
18 gxpressed as calcium carbonate. The ANZECC (1992) guidelines suggested maximum
hardness for potable water is 500 mg/L. The hardness range for each water type 15 displayed
in Figure 4,13 and the variation thronghout the snudy area in Figure 4.15 - Groundwater
Hardness Levels.

Alkalinity levels of between 30 - 500 mg/L are recommended for human consumption (Hart,
1974}, Groundwater alkalinity variation in the study area is displayed in Figure 4,16,

Fluoride is a major constramt on groundwater use for human consumgption in the study area.
Significant groundwater sourced from the Carpentaria Basin and some of the Karamba Basin
water high levels of fluoride. The NHMRC (1993} recommends a maximum level of 1.5
mg/L fluoride for human consumption under normal conditions. However in the tropical
conditions experienced in the study area a more realistic safe maximum valve is 1.0 mg/L.
due to higher water consumption rates. ANZECC (1992} recommends & maximum fluoride
concentration of 2.0 mg/L for stock. Figure 4.17 shows fluoride concentrations in the study
area.

The Sodium Adsorption Ratio (SAR} expresses the sodium hazard of a water in relation to
its likely effect on soils and plants. The sodium adsorption ratio is calculated from

L":"-u:l'
|Ca™ + Mg™

' 2

aAR =
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Table 4.7 summarised from ANZECC (1992) indicates specific SAR toxic effect levels on
plants.

Crop Tolerance i SAR Siltahility
Very sensitive l 2-8 horticultural trec crops
sensitive g-13 heans
moderately olerant 18 - 46 clover, cats, rice
tolerant 46 - 102 wheat, lettuce, barley, tomatoes,
beets, cotton

Table 4.7 Sodium Adsorption Ratio Toxicity Levels

For irrigation, SAR figures need to be considered in conjunction with physical soil
constraints. It should be noted that irrigation applications of water with 2 SAR value of 8
or greater is likely to cause substantial soil physical degradation especially on soils with a
heavy clay content. Irrigation on some deep draining sandy soil types may be able (o tolerate
a higher SAR value than indicated above. SAR values for the study area are indicated in
Figure 4.18.

4.3 Fractured Rock Aquifers

Generally fractured rock aguifers in the study area comtain good guality groundwater.
However because of a fack of data the results presented are only an indication and should be
considered in conjunction with the constraint of the small samgple sizes.

Trilinear diagrams are presented in Figure 4.19 for the latest samples for basalt aguifers in
Figure 4.20 and for acid intrusive aquifers. The basalt aquifer trilinear plot includes samples
from the Hodglanson Province, Laura Basin and Coen Inber. It indicates the waters are of
sodivm or muixed cation (i.e magnesmm, calcivm, sodium) bicarbonate waters. Even with
consideration of the small sample size, samples from the different tectonic arcas do not
cluster into identifiable groups on the trilinear diagrams. Groundwater from acid intrusive
aquifers are of predominantly sodium with (some mixed cation) hicarbonate or chloride
water.
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4.3.1 Coen Inlier

The Coen Inlier has been analysed under the broad categories of acid intrusive aquifers and
metamorphic aguifers. The groundwater quality is generally good with average analyses
shown in Table 4.8. Figure 4,21 indicaies the salinity and hardness vamations. A trilinear
diagram showing metamorphic aquifer samples for this unit (Figure 4.221} indicates the
groundwater ranges from sodium to mixed cation, bicarborate to chloride type waters.

The quality of the water from the metamorphics at Lockhart River, Coen and the southern
tip of the Coen Inlier is good. Salinity ranges from 70 psem™ to 280 usem!' in the Lockhart
River area to 700 pscm’ at the southern tip of the Coen Inlier. Generally the water is
suitable for all purposes.

The salinity of the water from the acid intrusives in the Coen Inlier is generally higher than
that of water from the metamorphics. It ranges from 280 to 1550 gscmi’ and averages
830 pscm™. This is generally regarded as the salinity limit for high quality drinking water.

The fluoride concentration of water from the acid intrusives is in the Coen Inlier is generally
much higher than water from the metamorphics. In the northern Coen Inlier, fluoride
content ranges frem 0.2 10 0.88 mg/L. In the southern Ceen Inlier it ranges from 0.1 w
2.8 mg/L and averages 0.9 mg/L. The NHMRC suggests an upper limit of 1.5 mg/L for
drinking water for humans and 2 mg/L for young stock. Water from five bores in the
southern Coen Inlier exceeds the limit for potable water.

COEN INLIER - AVERAGE GROUNDWATER ANALYSES
b indicaes-data forms a skewed disribufion and senificant Wiriamons Jrom wheon wiles 9CCHT
"Cond | Hard | SAR | Ak [ Na'| Ca'lmMeg] a1 |wmcos|soe|wo3| B | sample Sie

Acid Intrusives G660 122 4 160 | 86+ | 24 13 | 101+ 194 10 | 35} a8 1x
Memwmephics 4 | 4T p 144 | 46 | 28+]| o | a7+ 175 S2 |l T T 11

Table 4.8 Coen Inlier - Average Groundwater Analyses
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437 Yambo Inlier

Only two groundwater samples from the Yambo Inlier were svitable for analysis. Averages
have been tabulated (Table 4.9) and indicate the gronndwater may be of good quality from
this tectonic province. It is expected that the groundwater froin the Yambo Inlier would, in
a more regional evaluation, be similar to groundwater from the Coen Inlier.

Water quality from the seven Yambo Inlier bores is good, with conductivity ranging from
200 to 320 pgscm™. In contrast to the groundwater from the sovthern part of the Coen Inlier,
which has elevated fluoride concentrations, no such values have becn observed in water from

the Yambo Inlier.

The water from the acid intrusives of the Yambo Inlier is suitable for all purposes.
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YAMED INLIES, - AVERAGE GROUNDWATER ANA! YSES S
‘Cond [Bard} SAR | Ak ) Mad o [ mg | ot 3 Hoo3 | soa i O3 | F | Sample Sie
Acid Intrusives | 200 | @ & | a6 jagjo9s|17| 31| s6 {015 | 00 |02 2

Table 4.9 Yambo Inlier - Average Groundwater Analyses

4.3.3 Hodgkinson Province

The Hedgkinson Province is similar to the other fractured rock areas in providing good
quality water, However in some coastal areas aquifers in the metamorphic rocks in the
province has been intruded by saltwater. Average analyses appear in Table 4.10 and salinity
and hardness variation are shown in Figure 4.23. Also, similarly to the other fractured rock
aquifers, the trilinear diagram indicates the groundwater ranges from sodium to mixed cation,
bicarbonate to chloride type water.

Groundwater from the Piebald Basalt and McLean Basalt is of low salinity and is suitable for
all purposes.

HODGEINSON PROVINCE -~ AVERAGE GROUNDWATER ANALYSES
© indicares daia forms a shewed diseribusion ond sigrificont varistiins from meon vy ooour
"Cood | Hard § SAR | ANz | Co | Mg | @ |#HCO3 | 804 [NOS| F ] Sample Sie
Metamorphics | T19% | 7258 | a¢ | 127 | 7+ | 100+ | 100+ | 042e | 153 | 138¢ | 0.8+ | 051~ 58

Table 4.10 Hodgkinson Province - Average Groundwater Analyses

4.4 Laura Basin

Water quality is generally good with the only concerns being elevated jron and manganese
levels in shallow aquifers. Point source coptamination, from seftlements and future
developments, will be a potential threat to the integrity of water quality if suitable
management practices are not adopted.

The quality of water from the Mesozoic sandstontes is usually acceptable for most purposes.
The cenductivity content varies from between 50 pscm™? and 3200 pscm™ with an average
figure being only 900 gscm™. A box and whisker plof displaying conductivity and hardness
ranges for the basalt and Gitbert River Formation/Dalrymple Sandstone aquifers is shown in
Figure 4.25,

The major ions found in these waters are Na*, CI' and HCO,;. The majority of water
samples from the Gilbert River Formation/Dalrymple Sandstone aguifer fall in the sodium
bicarbonate field as indicated by the trilinear plot in Figure 4.26. Isolated bores in ouicrop
areas near the sea (i.e. at Bathurst Head) supply water of the Na-Cl type probably as a result
of higher NaCl content of rainwater from seaspray.
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Average water analyses for the Gilbert River Formation/Dalrymple Sandstone aquifer are
shown in Table 4.11. An analysis of water quality records indicates that there is a slow
increase in total dissolved solids as water migrates away from intake areas towards the basin
axis i.e, T.D.S, 40 mg/L to T.D.S> 350 mg/L over a distance of approximately 50 kms,
Bores that supply water with a T.D.S. of greater than 1000 mg/L are, it is proposed,
probably subject to inflnences external to the aguifer. These may include stroctural features
that allow interformational water mixing, the proximity of the aquifer io basement rocks or
lithostratigraphic interrelationships.

The quality of water spurced from Rolling Downs Group aquifers is generally poor, though
it is usually suitable for stockwatering. Conductivity ranges from 1400 pscm to over
7000 uscm™, The water is predominantly of the Na-Cl type.

Water from fracture zones in this group is probably not characteristic 1o the formation as the
source may be quite remote. Sampiles from the fracture zone previously discussed in
RN 78821 revealed concentrations of fluoride and boron normally associated with granitic
rocks rather than mudstones and siltstones,

The Normanton Sandstone provides water of varying quality dependent upon the degree of
‘flushing’ that is possible. Spring flow appears to be of excellent quality with 2 T.D.S. of
30 mg/L. A deeper bore sample (100 m) had a2 T.D.S. of 900 mg/L.. It would appear that
once the Normanton Sandstone dips under overlying sediments it rapidly lenses out with
groundwater tending to "stagnate”,

The water quality of the Cainozoic sediments overlying the Laura Basin is generally good
with conductivity ranging from 140 pscm” to 840 psem” and averaging at 350 usem.
Manganese and iron can occur at levels high enough to be of concern for human use.

Observations at Laura indicate that all shallow aquifers are at high risk from point spurce
contamination. Effluent from septic systems in this town has rendered water from two
shallow aquifers {at 5 and 30 m below ground level) bacteriologically unsuitable for human
consumption.

RN 73220 located on Olivevale Station in the Laura Basin illustrates the importance of

lithostratigraphy on water quality. Four aguifers were encountered whilst drilling this bore.

The first two, at depths of 115 and 140 m respectively, supplied water from the Rolling

Downs Group and had conductivities of 2700 uscm? and 4300 psem™ respectively. The third

aquifer had a conductivity of 2200 uscm™ at a depth of 220 metres, only one metre below
the top of the Giibert River Formation. The last aquifer, at 260 mefres had a conductivity

of 530 psem™, The first three aquifers consisted of thin layers of muddy sand laminated

between mudstone and siltstone layers that act as effective aquicludes. The bottom aquifer

occurred at the top of a progressively sandier sequence of lithology and was not effectively

separated from the main aguifer below,
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LAURA BASIN - AVERAGE GROTNDWATER ANALYEES
* indicates data forms @ shewed distribution and Ggrifoant varimtons from mean values apeuT
Cond | Hard | SAR | Ak | Wa | Ca Mgl © | HCO3 | S04 [n02| F | Sampie

Gilbert River Formationd | S00= | 137* T 233* | LT | 32% [ 14% | [42* | Q4B 5* ¢ 0T | DG L
Daltymple Sendstene

Table 4.11 Laura Basin - Average Groundwater Analyses

4.5  Carpentaria Basin

The quality of groundwater from the major Carpentaria Basin aquifers, the Gilbert River
Formation and the Garraway Beds, when they are unconfined, is generally good and suitable
for most purposes. When these aquifers become confined, the water quality deteriorates.
This deterioration is probably duc to mixing with saline groundwater from the overlying
Rolling Downs Group. Generally water from the Rolling Downs Group is quite saline and,
therefore, unsuitable for purposes other than stockwatering. A box and whisker plot displays
the conductivity and hardness ranges for Carpentaria Basin groundwater in Figure 4.27.

The groundwater from the Mesozoic sandstones is generally suitable for stockwatering
purposes.  However the elevated levels of sodium and bicarbonate in the gronndwater
generally make it unsuitable for irrigation of clayey soils derived from the Rolling Downs
Group. Fluoride levels in water from the Mesozoic sandstones can often exceed the
recommended limits for drnking water for humans and young stock. Generally the
conductivity content varies from around 400 uscm’ in outcrop areas to 1400 uscm™ in deep
artestan bores. Average groundwater analyses appear in Table 4.12.

The predomirant ionic type of the groundwater from the Mesozolc sandstones 18 sodium-
bicarbonate-chloride. A trilinear diagram of Mesozoic sandstone aquifers (Figure 4.28)
indicates the Garraway Beds aquifers contain 2 more sodivm-chloride type water, while water
from the Gilbert River Formation and Helby Beds are of sodium bicarbonaie and sodium
chloride type.

CARPENTARLA BASIN - AVERAGE GROUNDWATER ANALYSES
* indicates dats formr a skewed disirifoton and significant variadons from mean valines ooour

Cond | Hard | SAR [ AB: | Ma § Ca’| Mgz €1 |HCO3 ) S04 | NO3 ¥ Saple
Gammaway Beds 1170 43 i7 204 247 14 | 2.1%| 227 245 aI* | 0.3 1.5* 10
Gilbert River Formaton | 134) g7 7 |23 I5% | 23*% | T4%y 2Fo¢| 257 S Lo* | 2.6% 26
Hethy E=ds 94 7 & 8i = 7 422 = 4 i Q.1* | 07> T
Ralling Downs Graup FA00* | Sob i) 377 | G67* | 119*| 65% GI5. 335 ] 336+ | 00T | 1% -3

Table 4,12 Carpentaria Basin - Average Groundwater Analyses
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4.6 Karumba Basin

Groundwater quality in the Karumba Basin is geod although some highly saline water occurs.
Groundwater conductivity values are nsoally low though the Wyaaba Beds generally have
higher conductivity values than the Bulimba Formation.

Bulimba Formation

The quality of water from all Bulimba Formation aquifers is in general excellent being
suitable for all purposes.

Low pH levels may be of concern in the shailow aquifers ( </ 5.0 at Aurvkun} hewever this
can be corrected easily. Bore construction using corrosion resistant materials (PVC/AES
casing, stainiess steel headworks etc.) is recornmended in all areas due to the presence of
aggressive COy gas.

The conductivity valuas vary between 210 ;..-,scm 'and 700 pscm™ with an averape figure of
around 420 pscm™,

Wyaaba Beds

The quality of water sourced from the Wyaaba aquifer reflects the marine origins of its
sediments. Conductivity ranges from 700 pscm™ to 2500 wscm™. The pH of waters varies
between 7.5 and 8.5.

On average the water is found to be at the lower end of the above margins. The highest
values occur in a bore located adjacent to a tidal inlet and may therefore reflect some
influence from the local marine environment.

Figure 4.29 presents the conductivity and hardness varation in the Karumba Basin and
Table 4.13 indicates average groundwater aznalyses. A firilinear diagram (Figure 4.30)
indicates the groundwater from the combined Bulimba Formation/Wyazba Beds principally
is of sodium chloride type with significant sodium bicarbonate water.

EARIMEA BASEN - AVERAGE GROUNIDAYATER ANALYSES.
* mdleates dads forms JMW and signifioant variaions frim mredn walke s oeonr
Comd | Hard ] SAR | Ak Na jCa|Mg| Cf | HCO3 | S04 [NO3| F | SomgleSize

Bulimba Formation' [ 801% | 154+ [ 741 | 158 | 128 | 26 | 22 | 153+ 150 g+ ¢ 08 Oy 14
Wyaaha Bads

Table 4.13 Karuwmba Basia - Average Groundwater Analyses
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4.7  Coastal Sand Dunes

Generally the quality of groundwater from sand dune aguifers is good. However only one
rehable sample from beach ridge aquifers is available and it is difficult to extrapolate broad
aquifer type characteristics from this one sample, A summary of the results from this sample
appears in Table 4.14.

RN 45011 Total Depth: 76.2 m | Sample Depth: 4. m | Sample Date: 29/9/73
Description of Sample Site: Holocene Beach Ridge (Lat - 14°5410°, Long -
141°3715°) '
Stratigraphic Classification: 0 - 10.4 m Recent (Coastal Deposits)
Geonlogical Log
000 -3.05 ... ... . i it st s i s Fine sand and shell gri
305-488 ... . i, + 4+« Coarse sand and gravel and shells
488 -9.14 ... ... i it s s s s Grey mangrove mud
9.04- 1036 .. ... ... e Grey and khaki sandy clays
Water Analysis
pH - .... e G err e e e s e et e s e e e e 7.5
Ratias
Hardness ... ... civiisnnasanstasanassnssassasrasnssnssnss 1
Alkalinity . .. .0 vt v ittt e it s e r e e e e ar e . 4
Sodium Absorption Ratio ... ... .. .. .ciivsnarcorarnnrssrnrna 3.8
Residval Alkali Hazard .. ... ... .00 nnns b e i e e e e 0.06
Concenirations (mg/L)
Total Dissolved Ions (mg/E} . .. .. v it ius i s nasasnsraanass 19.2
Total Dissolved Solids (mg/L} - - . . . . .t ittt iiar s aannnsas 16.56
- S P et e e 9.3
- v 023
Mg llllllllllllllllllllllllllllllllllllllll ' = * F & 4 & “.1
HCGS 1111111111 * 4 ¥ ¥ ¥ ¥ ¥ ¥ - A ok 4 4 F 4 4 & E 4 & 4 F 4 F B 4 + F 4 B 4 5"2
1L 0.0
5 4.2
F o ittt it e et enn et aaaatassnnesnarernennsasnnns 0.00
504} lllllllllllllllllllllllllllllllllllllllll L I I ] - u 1

Table 4.14 Beach Ridge - Gronndwater {Quality
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5.0 GROUNDWATER RECHARGE AND GROUNDWATER DISCHARGE

Recharge is 2 critical component of the bydrological cycle. This feature, permeability and
hydraulic gradient are the principle factors controlling the quantty of groundwater flow
(Acworth, 1987). In homogenous rock types the water types and chemical nature of the
water is determined by recharge infiltration and the early stages of flow (Martin, 1982) with
subsequent modifying processes being physicaily controlled,

The quantity of groundwater recharge is influenced by climate, vegetative cover, extent of
evapotranspiration and the soil depth and composition. Potential recharge areas are displayed
in Figure 5.1 and have been determined using a combination of fractured rock cutcrop areas,
dunefield locations, soil and regolith data, and datalogger records. This map is a general
guide of potential recharge locations and gives a very broad indication of areas vulnerable
to groundwater pollution. Detailed assessment of groundwater vulnerability for a particular
location would require further site-specific study.

Fractured rock and unconsolidated sedimentary rock aquifers principally recharge vertically.
Recharge occurs at the ground surface of these units, and response to sufficieni rainfail is
usually a rapid rise in local water table levels.

The recharge of the sedimentary basin aquifers is more limited, because of predominantly
low rainfall conditions in the recharge arezs and low transmissitivity rates. In Australia,
much of the groundwater in storage is fossil water derived from recharge during wetter
periods in the Quaternary (Jacobson, 1983).

The main recharge areas for the Carpentaria Basin lie along the western margins of the Great
Dividing Range. Similarly, for the Laura Basin recharge areas are present in the ring of
Mesozoic outcrop areas that occur west of the eastern uplands between Cooktown and Cape
Melville, as well as north of the Hodglkinson Basin and east of the Great Dividing Range
(between approximately Hann River Roadhouse and Cape Sidmouth). Recharge areas are
present in the Karumba Basin along the Weipa Peninsula and in sections of the Central
Western Czpe York Peninsula.

The Jateritic Weipa Plateau, containing loose friable bauxite, is unique (Chapman, 1963) and
its open structure is conducive to vertical recharge, The Kimba Platean also has an absence
of surface drainage features and exhibits springs around the platean margins (Whittaker and
Grimes, 1977). These features on a plateau suggest vertical recharge. BMR Hann River
No. 1 which yielded little water was drilled into the Kimba Plateau, but the dnlling mud used
may have prevented the recognition of sub-artesian supplies.

The interrelationships between beach ridges and alluvial deposits indicate there is a high
potential for hydraulic continuity between these units, The possibility exists for some of the
recharge of the alluvials occurring though the beach ridges and conversely, leakage of the
beach ridge aquifers through the alluvials.
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In the more arid zones, which include much of the Peninsula, low recharge means that future
groundwater development will depend on abstraction from historical grovndwater storage,
rather than replenishable supplies.
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Dataloggers wers installed as part of this project at six locations in the study arca to monitor
groundwater level behaviour and recharge mechanisms. Datalogger records are shown in
Figures 5.2 10 5.7. It shouid be noted that the Water Level {m) axis on these records refer to the
depth below ground level.

The Strathmay (RN 92006G001) and Holrovd (RN 92100001) data loggers were installed
primarily to investigate if the Bulimba Formation recharges vertically in the central western
peninsula. Pluviometers were also installed at these locations. The data logger displays for
these two bores (Figures 5.2 and 5.3)show a pood correlation between sigmficant rainfall and a
rising water table. The water table rise shows a lag behind the rainfall evenats and is probably
attributable to soil saturation and hydraulic conductivity processes.

The dataloggers for the Batavia Downs and Walverton (Figures 5.4 and 5.5} bores were installed
to monitor the water level behaviour of the Gilbert River Formation. No rainfall pluvicmeter
was installed at these sites though significant rainfall events occurred. The data logger records
indicate no significant changes in water levels over the monitoring period. The two data loggers
installed at Pormpuraaw (Edward River, Figures 5.6 an 5.7) were installed principaily to momtor
water levels for resource management purposes. These data loggers show a general rise in water
levels following rainfall periods and a short term osciliation attributable to the datalogger's
responses {0 temperature variations.

All of the groundwater is derived from rainfall on areas of the aquifer which outcrop at the

surface with maoy factors influencing the actual water available for recharge. The following
equation summanses these processes.

Q=0p-Qc-2-P-5

where:
Q = Water Available for Recharge
Qu = Rainfall
Qs = Surface Runoff
Q = Pan Evaporation
P = Plant Uptake
Sg = Soil Storage Retention

The water balance equation is further complicated when considering the temporal effects of
rainfall and evaporation. Peak evaporation rates may not coincide with peak rainfall events.
Less rainfall is available for recharge while evaporation rates are high. If high evaporation rates
occur when there is no actual rainfall, this will have a small influence on recharge rates.
Similarly, intense rainfall may cause little recharge, as the majority of this rainfall quickly runs
off.
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General water balances for Weipa, Cookiown and Coen appear in Table 5.1 and show the
limited water available for recharge,

This table was compiled using data calculated using PERFECT (Productivity Erosion
Factors) (Littleboy et al, 1993). Daily rainfall data for the period 1914-1988 were used for
all simulations. Soils descriptions and Plant Available Water Capacity values were supplied
by the CYPLUS Land Resource Inventory Project and the profile drainage was inferred from
this project. The partitioning of runoff and infiltration is the most doubtful cutput as profile
drainage parameters were inferred from the soil descriptions. In summary, the socil
descriptions nsed for this simufation are Weipa-Red Earth, Coen-Yellow Earth. Arcund
Cooktown, several relevant soils exist and no one soil was considersd representative, three
soils were selected as giving, in combination an adequate summary of the area. These are
Jenmie-Yellow Earth/Yellow Podzolic, Gibson-Soloth or Scledic, and Kingjack-Yellow
Podzolic.

Location Rainfall mm | Ruoeff mm | Evapotranspiration Infiltratien
(Soil Type) (%) (%) mm {%) mm (%)
Weipa 1708 447 933 328

{100) (26} {53) (19)
Coen 1153 496 586 71
{100) (43} (51) (6)
Cooktown
{Iennie) 1089 365 au3 25
(100) (34) (64) (2)
(Gibson) 1089 398 687 4
{100} {37 {63} (=.004)
(Kingjack) 1089 399 688 2
(100) (37) (63) {(=.002)

Table 5.1 Average Annual Water Balances (Courtesy - M. Littleboy)

G water Discharge Ar Springs

The Figure 5.8 shows groundwater discharge or spring locaticns, was compiled from a
survey of Cape York Peninsula landholders and researchers from most associated CYPLUS
projects.
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In northern Cape York Peninsula (north of Coen) many springs are associated with outcrops
of the Gilbert River Formation, the Helby Beds and the Garraway Beds. These springs are
often major contributors 1o the baseflow of streams (e.g. the Archer, Wenlock and Jardine
Rivers).

Significant springs also occur in the Lakeland area other isolated locations and in various
coastal dunefields. Minor and somewhat rare freshwater beach springs occur along the
eastern coastline.
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6.0 MANAGEMENT ISSUES

Groundwater resonrces provide 90% of the study area’s water supplies, Principal aquifers
exist within the Cainozoic Bulimba Formation and Wyaaba Beds, the Mesozoic Gilhert River
Formation and Dalrymple Sandstone, with additional significant supplies obfained from
fractured rock aquifers. Coastal dunes and beach nidge deposits may prove a significant
rescurce if groundwater demands increase.

Adequate regional groundwater resources appear to meet current demand. However many
of these resources are often isolated from areas of demand, and some are not available or
"dry" at the mes when most needed. Over-exploitation of aquifers can result in 2 decrease
of resources, and a deterioration of quality.

A significant concern is the paucity of groundwater data away from the population centres
of the Peninsula, This point was highlighted during the CYPLUS drilling program during
which artesian water was discovered at Frenchman’s Road, an area previously unknown fo
contain artesian supplies. Because of a lack of data, groundwater hydrological mechanisms
in this area are not sufficien{ly well understood to precisely explain this occurrence.

Similar concerns regarding limited data apply to the Karumba Basin. This basin is the major
water resource of the study area providing water supplies to 60% of the study area’s
population. This resource provides domestic supplies for Weipa, three Abonginal
communities and for the Weipa mine.

The Karumba Basin is the water source for the two Kowanyama town water supply bores
where the pressure heads have decreased from approximately 22 metres in 1974 to
approximately § metres in 1992, It is stilt unclear if this results from an extended period of
poor recharge or from actual mining of the resource.

Presently there is no management plan for the water respurces of the Karamba Basin.

Pollution has not been identified as a2 major problem. However, few areas at present support
intensive agricultural crops or other industries that have high nutrient, pesticide and other
chemical uses. The Weipa area (with its mining activities and township) poses significant
potential pollution risks to groundwater. This situation requires careful management as it is
located on the recharge area of the Bulimba Formation which is a major source of potable
water for the region.

Public awareness of groundwater management 1ssnes needs to be raised to facilitate greater
public decision malgng and co-operative resource manggement bebween govemment
departments, the shire council, aboriginal councils angd the local Peninsula residents.

Issues affecting the management of the groundwater resources fall into several related areas.
Most of these are influenced by or are likely to be exacerbated by exiraction rates greater
than those the groundwater system can safely bear. This may occur with expanding
industrial, agricultural and population trends pusting an increasing burden on limited natural
water resources
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These izsues have been identified as:

1. QOver Exploitation of Aquifers Reducing Availability

This has not been identified as a major problem at present as the abstraction rates of the
resource in the study area are generally low. For the sedimentary aquifers this may become
an issue in the long term as pressures in the artesian areas begin (o fall as a result of usage
and a steady state equilibrium occurs. Because of the isolation of n.any of these bores few
have had pressnre measurements taken more than a few times. There does not exist a
sufficient length of recoerd on whick to base any conclusions on the pressure trends for the
artesian aquifers. This point is being addressed with the ongoing collection of data.
However it wili be five to ten years before sufficient data has been accumulated to determine
long term trends.

At present over exploitation of small fractured rock resources appears to be of concem to
local users. These aquifers are usually small and isolated having little influence except on
adjacent bores. Often these aquifers are vertically recharped and replenish fairly quickly
with good rainfall. With these aquifers, reductions in groundwater availability tends to be
seasonal.

Consideration also needs to be given to the relationship between groundwater abstraction and
natural discharge. This may be of particular concemn to the tourist industry if there is a
significant reduction in size and quality of natural discharge sites {i.e. springs). It should be
noted that in many areas any use of this resource will reduce the outflow from springs.

Groundwater contribuiion to stream flows and wetlands is Imporiant in some areas.
Protection of envirommental values and ecological integrity in ihese areas is a major
management issue.

2. Deteriorating Groundwater Quali

Groundwater quality has been observed to deteriorate in various locations (e.g. Kowanyama)
in relation to falling groundwater levels. This may be related to either a lowering of
potentiometric heads in the area allowing poorer quality water o enter the local aquifer
system from adjoining strata, or to changes in aquifer transmissivity decreasing discharge and
increasing residence time and absorption of ions. This feature appears to be most
pronounced over basement highs and other areas where there is a local constriction of
groundwater flow. Generally changes in groundwater chemistry composition are not
expected to change significantly except in those areas where there is a potential for saltwater
intrusion.

3. Saltwater Intrusion

Saltwater intrusion into near coastal aquifers has been identified at Pormpuraaw. This
process has occurred where groundwater levels have been reduced by extraction, to a level
low enough to permit the entry of seawater.
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It is of particular concem in aquifers that contain sigmificant clay material where, because
of cation exchange processes permeability can be reduced and the process becomes virtnally
rreversible and the aquifer remains salty indefinitely.

Saltwater intrusion may also need to be monitored carefully in coastal dune aquifers if
significant exploiation of these aquifers commences. However, in vertically vecharging
sandy aquifer environments, with appropriate management, such intrusion in bad scasons
should reverse quickly in good seasons.

The Bulimba Formation aquoifers are considered vulnerable from saltwater intrusion (Smart,
1977}, with overpumping having the potential to draw seawater into the agquifer system
{Smart et al, 1980). Chapman, (1963) calculated that to just avoid the reversal of the flow
of fresh groundwater into the saltwater zone on the Weipa Peninsula, 0.19 metres of the
average (1.406 metres of recharge must be permitted to remain as throughflow. This assumed
that drawdown was uniferm over the Weipa Peninsula.

4, Groundwater Pollution

Pollution usually affects shallow aquifers and can affect groundwater in various ways. It can
effectively sterilise the resource, excluding it from use for any purpose, or it can have a
range of influences down to giving potable water an unpleasant taste, colour or odour. More
commonly, pollution tends to reduce water from potable to a lower quality category such as
suitability for stock or imigation only. This process may either be through inorganic or
organic contamination.

There are two principal origins of groundwater pollution. Peint source pollution may
originate from, for example, industrizl mining or feedlot sites, sewerage or septic systems
and waste disposal sites. Diffuse pollution, which is usually associated with broad scale
agricultural activities particular widespread continnous fertiliser application,

At Laurz point source pollution has occurred from septic systems. The Laura septic system
pollution was sufficient to warrant DPI-WR using research from the CYPLUS project to
provide an altermative safe water supply for the township. Some local changes to the
groundwater may have occurred at Weipa South and at Edward River where an initial
analysis of water quality indicates there is a distinct water type at f.ese two Jocations.

Potential mining development for base and precious metals appears most likely (o occur in
groundwater intake areas of the fractured rock aquifer systems or, in areas where minesite
runoff water can flow to the intake arcas of the major sedimentary basins. The likely
proximity of such development to critical intake areas will warrant detailed evaleation and
management of potential mining activities.

5. Potential Threats from Unidentified Sources

The vertically recharging nature of many groundwater regimes in the study area indicates
these resources are particularly vuinerable to pollution. Because of the short term travel
times, potential for chemical buffering of the system is reduced. This is well illustrated by
the data logger responses showing rapid infiltration at Strathmay and Holroyd and weuld be
similar for the fractured rock aquifer areas and coastal sand dune areas. In essence the Cape
York Peninsula groundwater regime in many areas shows the potential to respond rapidly to
human influences.
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APPENDIX 1 DRILLING PROGRAM

The drilling program constituted 2 substantial component of this project. The program was
designed to effectively address a number of significant imowledge shortfalls regarding
stratigraphy and hydrological processes of the Peninsula.

Boreholes were drilled at Batavia Downs, Strathmay Station, Holroyd River Station,
Heathlands Ranger Base and Wolverton Station. Nine bores were drilled (totalling 1542
metres) with CYPLUS funding. All but one of these bores encountered useful water
supplies, the exception being a shallow hole drilled on top of the Emberly Range near
Batavia Downs. In conjunction with the CYPLUS drlling program three private bores were
completed. These included one for Strathgordon homestead and two water level observation
bores on behalf of the Department of Family Services and Aboriginal and Islander Affairs
at Pormpuraaw.

Five of the boreholes were pumptested and six were equipped with dataloggers. The
CYPLUS bores were located principally where there was no stratigraphic information. These
bares provided detail on the geology of the central Peninsula area and identified the principle
aquifer bearing Mesozoic sandstones as lying much deeper than was previously thought in
several of these locations. Additionally the overlying and generally groundwater deficient
Rolling Downs Group proved a much thicker sequence than expected. This information is
of significant value to landholders in determining the practicality and costs of establishing
productive water bores.

The pumptesting and datalogger recording of these boreholes has provided significant
hydrological information including aquifer transmissivities rates, potential groundwater
pumping rates and recharge mechanisms. The following tables provide a summary of these
borehole locations, prognosed stratigraphy, interpreted stratigraphy, aquifer depths and field
water Mmeasurements.
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SITE: RN, jram. [t |swi |w. - . | FORMATIONS -
n - . | LONG (o). (m) CONDUCTIVITY | ENCOUNTERED - -
S AOUTFERY
Soatimay 9200 0001 1429204 3272 - §EG 250 Wyaaba/Bulimba Fm*
142°44'43 Rolling Downs Group
Helroyd 9210 0041 142146 | 3315 |- 4.2) 80 Wyasba/Bulimba Fa*
1422957 Rolling Downs Group
Batavia D250 0002 12°35°48° 2912 | - 1047 B47 Bulimba Fm
1424008 Rolling Diowns Group
Gilbert River Fm*
Carraway Beds
Heathlands Y260 0002 11%45710° 101.0 | - 3045 158 Heloy Beds*
14273454
Weipa x Road 9250 0005 130425 212.0 | - 42.50 3040 Rolling Drowns Grovp
14274557 Gilbert River Fm*
Granjte Bagement
Wolverton 1 9230 0002 131105 880 | - 13.00 T Colluviom
{Homestcad) 142°56°58 Gilbett River Fm*
Setton Metamorphics
Wolventon 2 9230 0003 137107317 56.0 Colluvium
(Fox Creck) 1425518 Galbert River Fm*
Metamorphics?
Wenlock River 9250 Q003 12:38°48° 1205 | + 1408 213 Bulimba Fm
142°4THE Gilbert River Fm
Embley Range 9250 0004 | 1274217 330 | Doy BEulimba Fm
14293512 Rolling Drowns Group
TD = Total Depth
RM = Repistered Mumber

Table A - Initia] Field Tests - CYPLUS Funded Boreholes
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RV

| Lo

SITE D |Swi |[wg . o
: LONG (m) | (m) | CONDUGCTEYITY | FORMATIONS .
pscm’® -ENCOUNTERED :
: {* DENOTES AQUIFER)
Edward River 1 9201 0001 140414 | 700 | -1.00 1360 Wyaaba Beds *
141=36'43"
Edvard River 2 9201 Q002 14°53°43° Tl | -1.00 1400 Wyaaba Beds*
14137 30"
Strathgordon T8 390 144745 | 715 [-4.00 1500 Bulimba Fm#*
1429557

Table B - Initiat Field Tests - Other Bores Constructed During CYPLUS Program
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BORE NAME RN STRATIGRAPHIC SUB-DIVISICN | FORMATION AQUIFERS CASTNG DETAITLS
NUMEER TEMPERATURE | (m)
LAT/ING
Strathmay 0-0.3 Loam &4 -T1 125 mm
20 G0 0.3 m - 8% m Buiimba Formation T55m
B8 m 327.2 m Rolling Downs Group
14°52 04" 127 mm §lars;
142°44743" 63-T5 m
Holroyd U - 1 m seilAcsm 6-12, 125 mam
9210 D0 1 - 5 m Fermginized Bulimba 25 - 26, 48.5m
Formaton 27-33, I25 mm Slots,
1421 146" 5 - 4% m Bulimba Formation 41 - 42, 28-34 m,
14272957 4% - 331.5 m Folling Downs Group 43 - 47 42 -48m
Batavia Downs + R.L- 417C 183 - 192, 125 mum
Homestead 0 - 2 m Ferruginouns sail! 196 - 198, 1852 m
G240 D002 Ferricrets 205 - 209,
2 -7 m Leached zone 724 - 731,
239 48° 7 - 153 m Rolling Downs Group 248 - 261,
14240708 153 - 183 m Transitionz! 276 - 2o,
Gilbert River Fm 286 - 288
183 - 274 m Fluviatile
Gilbert River Fm
274 - 291 m Garmaway Beds
Embley Range (¢ - 4 m Fermuginzed
D0 D00 Lateritic Profils
4 - 25 m Bulimba Formaton
124217 25 - 33 m Raolling Downs Group
147°35°12
Wenlock River 0- 1 m soilfloam 32°C g-9, 125 mm Surface -
o S0 03 i - 17 ma Bulimba Formation %-17, 17
17 - 1206 m Fluviatic 39 - 40,
12738 46" Gilbert River Fm 111 - E12,
1424738 116 - 117,
117 - 120.6
Heathlands 0 - 5 m Ferricrete, Farmuginone aoil 22°C 48 - 50, 51 mmy Surface -
S260 (2 ard Fermuginous sandstone &4 - 66, 44.5 m
5 - 23 m Motled westhering zome: - o} - 92
118510 mictded <lays, sandetone leached n
142734547 part, fermuginized in pac.
23 - 101 m Helby Bads
Waipa Cross Roada @ - 1 Ferricrete, Fernuginized sobl 161 - 164, 31 mumn Surface -
G230 D005 1 - § m Alluvium 167 - 174, T.D.
§ - 141 Rolling Downs Group 192 . 193 {120 m)
13°04°25° 14] « X9 m Gilbert River Fm 194 . 195
142°45°8T 209 - 212 m Transitonsl
212 = 213 m Quartize
Wolverton 1 0 - 2 m Femicrete & Fermuginous soil C 54 - 55 125 mm Surfacs -
(Homestead) 2 -7 m Weathered, ferruginous zons 34 m
Q230 0002 T - 15 m Leached zone
15 - 49 m Coluvivm
13°11°05 4% - 36 m Gilbert River Fm
4736758 36 - 64 o Transitional

Gitbert River Fonf
Sefton Metamarphics

&4 - 6% m Seflon Metamorphics
{Chlonite - muscovite schist)
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BORE NAME RN STRATIGRAPHIC SUB-DIVISION | FORMATION AQUIFERS CASING DETATLS
MUMEER TEMFERATLRE | {m)
LAT/LNG
Welverion 1 0 - 1 m Ferruginous soilflaterite 51 mon Surface -
F230 0003 1-9 m Colluvium; Ferruginized in 56 m
part, owetlad
13°10731° 9 - 45 m Fluviatle Gilbect
142°56'18 Eiver Foundaticn
4% - 4% m Transitional
{hlbert River Fm/
Seiton Metzmorphic
44 - 56 m Sefton Melamorphic
wuscovite phyllite
%8 m 3272 m Rolling Downa Group
Strathgordon 4 -7 m Uncomsolidated sand/clay 60.2-Tm 125 om Surfsce -
Homestzad T = 75 o Wyanba Bode' Pulimba 0-Ti5m
TEI) 3 mm Slotk:-
Formation 56.5-715m
T4od 145"
1422557
Edvoeard River 1 0 - § m Unconsolidated sand/ 49 7-642 m | 5 oom Surface -
9201 0001 cluy/shell grit 0-flm
g = 70 m Wynaba Bads 3 mm Slods-
14°54714° 52-58m
141°36443° G4 - T0m
Edwvard River 2 0 - 1 m Uneonsolidaled pand 46.2-55m 51 mm Svurface -
201 0002 1 - 70 m Wyasba Bads 39 - 65 m 0-Tlm
3 mm 5o
14053'43" 5-Mm
141427397
Olive Vale Stalion =5H. 427C 20-255m 218 mm Surface -
TR0 0 - L5 ot Tertinry U-8m
15 - 219 m Rolling Downz Group 127 m Surface -
15722257 219 - 260 m Batk Camp Fm: 0-260m
144*23'05" Sloas:-
14-257Tm
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APPENDIX 2 - Summary of Waier Type Occurrence

The following abbreviations have been used in the accompanying table.

Aquifer Types:

a -
b -

L
[ =N
1 1 1

Alluvial

Bulimba Formation

Bulimba Formation/Wyaaba Beds

Garraway Beds

Gilbert River Formation

Gilbert River Formation/Dalrymple Sandstone (Laura Basin)
Helby Beds

Ipnecus

Metamorphics

Rolling Downs Group

Water Type characteristics have been summarised in Table 4.4 and 4.5.
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RN LATITUDE LONGITUDE TECTONIC AQUIFER WATER
BORE BASIN TYPE
NUMEBER {supergroup}
134794 -12.717 141.931 Carpentaria ga B
134794 -12.717 141.931 Carpentaria ga B
134794 -12.717  141.931  Carpentaria ga B
33558A -15.386 142,108 Karumba biw B
33565A -15.628 142.694 Karumba bfw B
356104 -12.663 141,871 Carpentaria  gr B
35611A -12.663 141.89¢ Carpentaria  gr B
356124 -12.667 141.928 Campentaria g1 B
35613A -12,542 141.830 Carpertaria  gr B
3719%A -13.008 141.842 Kammba biw A
37235A -15.825 142.013 Karumba bfw B
IT291A -13.026 141 787 Carpentaria  gr B
37291A -13.026 141.787 Carpentaria  gr B
372014 -13.026 141.787 Carpentaria gr B
37291A -13.026 141.787 Carpentaria  gr B
372914 -13.026 141.787 Carpentaria gr B
372914 -13.026 141.787 Carpentaria  gr B
37386A -12.664 141.895 Karumba biw F
37405A -12.637 141.879 Karumba bfw E
37630A -13.034 141.779 Carpentaria  rd B
383034 -15.924 141.598 Kammba biw A
33303A -15.924 141.598 Kamumba biw A
33303A -15.924 141.598 Karumba biw A
383044 -15.632 141.526 Kammba bfw A
38304A -15.632 141.526 Kammba bfw A
383044 -15.632 141.526 Kammba bfw A
383044 -15.632 141.526 Karumba biw A
38305A -16.117 141.495 Kamumba biw A
383054 -16.117 141.495 Karvmba biw A
3R306A -16.238 141.419 Karumba bfw A
38306A -16.238 141.4]19 Karumba biw A
38306A -16.238 141.419 Karumba biw A
38307A -15.923 141.479 Karumba b/w A
38307A -15.923 141,479 Karumba bfw B
383074 -15.923 141.479 Karumba bfw F
38307A -15.923 141.479 Karumba biw F
38307A -15.923 141.479 Karumba biw B
38307A -15.923 141.479 Eamimba b/w B
38308A -16.286 141.452 Karumba biw A
38308A -16.286 141.452 Karumba biw A
38308A -16.286 141.452 Karumba biw A
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RN LATITUDE LONGITUDE TECTONIC AQUIFER WATER
BORE BASIN TYPE
NUMBER (supergroup)
38308A -16.256 141.452 Karemba biw A
38472A -15.581 141.733 Karemba biw A
384724 -15.351 141,733 Kammba biw A
38472A -15.581 141.733 Karumba b/w A
334734 -153.753 141.464 Eareumba biw B
38473A -15.753 141.464 Karumba biw B
IB474A -15.725 141.483 Kammba oiw B
38475A -15.601 141.560 Karemba biw A
38475A -15.601 141.560 Earumba bfw A
38475A -15.601 141.566 Karumba bfw A
38475A -15.601 141.560 Karumba biw A
38475A -15.601 141.560 Karumba biw A
38821A -15,785 141.805 Karumba bfw A
38821A -15.785 141.805 Kammba biw A
JRR21A -15.785 141.805 Karumba biw A
3RB21A -15.785 141.805 Kammba biw A
3ER21A -15.785 141.805 Kammba biw A
38821A -15.785 141.805 Kammba biw A
38822A -15.763 141.703 Karumba biw A
JERIZA -15.763 141,703 Kammba biw A
3ER22A -15.763 141.703 Karumba biw A
38822A -15.763 141.703 Karumba biw A
38922A -15.644 141.527 Karmmmba biw A
3R022A -15.644 141.527 Karumba biw A
3R022A -15.644 141.527 Kammba b/w A
38022A -15.644 141.527 Karmmba biw A
44767 A -15.554 144.447 Laura rd A
45010A -14.903 141.621 Karumba biw A
45010A -14.903 141.621 Karumba biw A
45010A -14,9013 141.621 Karemba biw A
450104 -14.903 141.621 Karumba biw A
45010A -14.903 141.621 Karumba biw A
45010A -14.903 141.621 Karumba biw A
45010A -14.903 141.621 Kammba biw A
450104 -14.903 141.621 Karamba biw A
45010A -14.903 141.621 Kammba biw A
450104 -14 903 141.621 Kammba biw A
45010A -14.903 141.621 Karumba biw A
45010A -14.903 141.621 Kammba biw A
45010A -14.903 141.621 Karumba biw A
45010A -14.603 141.621 Kammmba biw A
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N LATITUDE LONGITUDE TECTONIC AQUIFER WATER
BORE BASIN TYPE
NUMBER (supergroup}
450114 -14.203 141.621 Karumba bfw E
45011A -14.903 141.621 Karumba bfw E
45011A -14.903 141.621 Karomba bfw E
45011A -14.903 141.621 Karumba biw A
45011A -14.903 141.621 Kammba b/w A
45011A -14.903 141.621 Kammba biw A
4350159A -15.474 141742 Carpentaria 1d F
45019A -15.474 141,742 Carpeptaria 1d A
45019A -15.47%4 141.742 Carpentaria  d Fiy
450194 -15.474 141.742 Carpentaria rd A
45019A -15.474 141.742 Karumba biw A
450204 -15.475 141.735 Kanumba b/w A
45020A -15.475 141.735 Karumba biw A
45020A -15.475 141.735 Kammba b/w A
450204 -15.475 141.735 Karumba biw A
45020A -15.475 141.735 Karumba hiw A
45020A -15.475 141.735 Karmmba bfw A
45057 A -15.561 Tad 447 Laura rd B
45068A -15.168 141.813 Karumba biw B
45063A -15.168 141.813 Karmba bfw B
45068 A -15.168 141.813 Karumba biw B
450684 -15.168 141.813 Karumba biw B
450684 -15.168 141.813 Eamumba biw B
45070A -12.656 141 .885 Karumba biw F
450704 -12.636 141 885 Eam:mba biw B
45070A -12.686 141.885 Karumba biw B
45071A -12.676 141,886 ¥arumba biw B
45071A -12.676 141.886 Karmmba biw B
45071A -12.676 i41.886 Karumba biw B
45075 A -15.2095 145.100 Lauta grid b
45080A -15.296 145,095 Laura b D
450804 -15.2%6 145,095 Laura b B
45080A. -15.2%6 145.095 Laura b D
45080A -15.296 145,095 Laura b D
45083 A -15.43¢% 145.136 Hodgkinson m F
45084 A -15.478 145.224 Hodgkinson m F
45084A -15.478 145.224 Hodgkinsen m B
45085A -15.428 145.138 Hodgkinson b F
45115A -14.897 141.610 Karumba b A
45115A -14.897 141.610 Karumba blw A
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RN LATITUDE LONGITUDE TECTONIC AQUIFER WATER
BORE BASIN TYPE
NUMBER (supergroup)
45115A -14.897 141.610 Karumba biw A
45115A -14.897 141.610 Karumba b/fw A
45115A -14.897 141.610 Karumba b/w A
45115A ~-14 887 141.610 Earmumba b/w A
45115A -14.897 141.610 Karumba biw A
451194 -13.344 141,729 Karumba bfw B
451194 -13.344 141.729 Karumba biw F
451194 -13.344 141.729 Karumba biw B
45191 A -15.487 143.246 Hodgkinson 1 G
43191 A -15.487 145.246 Hodgldnson i B
45191A -15.487 145.246 Hodgkinson 1 F
45191A -15.487 145.246 Hodgkinson | F
451918 -15.487 145.246 Hodgldnson 1 F
43191A -15.487 145.246 Hodgkinson i F
45192A -15.485 145.242 Hodgkinson m F
45193A -15.480 145.237 Hodgkinson i B
45195A -15.487  145.246  Hodgkinson m F
45195A -15.487 145.246 Hodgkinson m F
45195A -15.487 145.246 Hodgkinson m F
451954 -19.487 145,246 Hodgkinson m " F
45195A -15.487 145.246 Hodgkinson m F
45196A -15.476 145.224 Hodgkinson m F
43198A -15.476 145.222 Hodgkinson m F
43198A -15.476 145.222 Hodgkinson m F
45198A -15.476 1453.222 Hodglanson m F
45108A -15.476 145,222 Hodgkinson m F
452164 ~14.806 144.399 Laura grid A
452194 -14.413 144208 Laura grid A
452194 -14.413 144.208 Laura grid B
43221A -14.540) 144.311 Laura gr/d A
45221A -14.540 144.311 Laura grid A
45222A -14.458 144.229 Laura grid A
45222A -14.458 144.229 Laura grid A
45223A -14.533 144.214 Laura grid A
A5223A -14.533 144,214 Laura grid A
452234 -14.533 144.214 Laura grid A
45223A -14.533 144.214 Laura grid A
45223A -14.533 144.214 Laura gr/d A
452244 -14.430 144.237 Laura grid A
452244 -14 430 144.237 Lanra er/d &
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RN LATITUDE LONGITUDE TECTONIC AQUIFER WATER
BORE BASIN TYPE
NUMBER (supergroup)
452244, -14.430 144.237 Laurz grid B
45224A -14.430 144.237 Laura gr/d B
45256A -12.567 141.816 Karumba biw F
45274A -14.904 141.625 Kammba biw A
45274A -14.904 141.625 Karumba b/w B
452T4A -14.904 141.625 Kamuniba bfw A
45274A -14.904 141.625 Kamumba biw A
452908 -15.921 145.339 Hodgkinson a B
432994 -15.921 145.339 Hodgkinson a B
452004 -15.921 145.339 Hodgkinson 2 B
453344 -12.464 141.996 Karumba biw A
45358A -14.547 143.711 Laura grid A
453384 -14.547 143.711 Laura gr/d A
43358A -14.547 143.711 Laura grid A
453594 -14.367 143.650 Laura gr/d B
45443 A -15.427 141.579 Karumiba biw B
454434 -15.427 141,579 Karumba bfw A
45443 A -15.427 141.579 Karumba biw A
454444 -15.495 141.591 Karumba biw A
454444 -15.495 141.591 Karumba b/w A
454444 -15.495 141.591 Karumba biw A
454444 -15.495 141.591 Karumba biw A
45445A -15.367 141.650 Karumba b/w A
453445A -15.367 141.650 Karumba biw A
45445A -15.367 141.650 Karumba b/w A
454454 -15.367 141.650 Karumba biw A
454464 -15.494 141.615 Kammba biw A
454464 -15.494 141.615 Kammba biw A
434464 -15.494 141.615 Karumba bfw A
434404 -15.464 141.615 Karumba biw A
45451A -15.550 141.735 Karnumba b/w A
45451A -15.550 141,735 Eammba biw A
45465A -12.788 143.344 Coen i F
45466A -12.789 143.341 Coen i F
45466A -12.789 143.341 Coen i F
454T72A -15.2a5 144,784 Laura m/d A
45473A -15.283 144,699 Laura grid B
43490A -15.475 145.207 Hodgkinson m B
454908 -15.479 145.207 Hodgkinson m F
45490B -15.479 145.207 Hodgldpson m F
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RN LATITUDE LONGITUDE TECTONIC AQUIFER WATER
BORE BASIN TYPE
NUMBER (supergroup)
454904 -13.479 145.207 Hodgidnson m B
45490A -15.479 145.207 Hodgkinson m B
45490B -15.479 145.207 Hodgkinson m F
454904 -15.479 145.207 Hodgkinsen m B
454964 -15.479 145.226 Hodgkinson m F
434984 -15.483 145.208 Hodgkinson m F
454984 -15.483 145.208 Hodgkinson m F
4545984 -15.483 145.208 Hodgkinson m F
45458A -15.433 145,208 Hodgkinson m F
454934 -15.483 145.208 Hodglanson m F
454984 -15.483 145,208 Hodgkinson m F
454994 -15.483 145.211 Hodpkinson m B
455004 -15.485 145.213 Hodgkinson m E
455004 -15.485 145.213 Hodgkinsen m F
45500A -15.485 145.213 Hodgkinson m F
455004 -15.485 145.213 Hodgkinson m F
43501A -15.492 145.210 Hodgkinson m F
45501 A -15.492 145.210 Hodgkinson m F
45501A -15.492 145.210 Hodgkinson m F
45501 A -15.492 145.210 Hodgkinson m F
45501 A -15.492 145.210 Hodgkinson m F
455014 -15.492 145.21¢ Hodglkinson m F
455554 -13.344 141.729 Karurnba biw B
45555A -13.344 141.729 Karumba biw B
45556A -13.344 141.729 Karumba bfw B
45556A -13.344 141.729 Karumba biw E
45557A -13.344 141,729 Karumba biw B
43557A -13.344 141.725 Karumba bfw B
455604 -13.344 141.729 Karusmba biw F
455594 -14.517 141.607 Karumba biw A
45599A -14.517 141.607 Karumba biw A
455994 -14.517 141.607 Karumba biw A
455994 -14.517 141.607 Kamumba bfw A
455994 -14.517 141.607 Karnumba biw A
45601 A -14 687 141.618 Karumba biw B
45601A -14.687 141.618 Kamimba biw B
456014 -14.687 141.618 Kammba biw B
45601A -14 687 141.618 Karumba biw B
156024 -15.117 141.775 Karumba b/w B
E

456024 -15.117 141.775 Karumba biw
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RN LATITUDE LONGITUDE TECTONIC AQUIFER WATER
BORE BASIN TYPE
NUMBER (supergronp}
456024 -15.117 141.775 Karumba biw E
45602 A -15.117 141.775 Karumba biw B
456324 -15.833 142.026 Kammba biw B
45632A -15.833 142.026 Karumba biw B
456324 -15.833 142.026 Karumba biw B
456334 -15.902 142.166 Karumba biw B
436334 -15.902 142.166 Karumba biw B
456344 -15.772 141.958 Karumba biw B
45634A -15.772 141.958 Karumba biw A
45657A -15.448 141.600 Karumba biw B
45657A -15.448 14].6G0 Karumba biw A
45657A -15.448 141.600 Karumba biw A
45657A -15.448 141.600) Karumba b/w B
45657A -15.448 141.600 Karumba biw A
45657A -15.448 141.600 Karumba bfw B
43657A -15.44% 141.600 Karumba biw B
45657A -15.448 141.600 Karumba biw B
45658A -15.538 141 344 Karumba biw B
45655A -15.538 141 344 Karmumba biw B
45638A -15.338 141.844 Kammba biw B
456664 -15.297 145.094 Laura grfd D
456664 -15.297 145.094 Laura grid D
45660A -15.297 145.094 Laura grid D
45666A -15.297 145.094 Lavra grid D
456694 -15.287 145.094 Laum b D
456694 -15.287 145.094 Laura b D
43670A -15.291 145.050 Lauza grfd D
456724 -15.289 143,096 Laura a D
457014 -15.482 145.209 Hedgkinson a F
450224 -16.201 141 493 Kanxmba biw A
450224 -16.201 141.493 Karumba biw F
45923 A -16.172 141.639 Karurmba b/w A
45924A -16.235 141 655 Kamymba bfw A
459254 -16.316 141.409 Karumba biw A
45925A -16.316 141.409 Karamba biw A
459404, -15.491 145.216 Hodgkinson m F
45941 A -15.486 145.216 Hodgkinson m F
459414 -15.486 145219 Hodgkinson m F
45941 A -15.486 145.21% Hodgkinson m F
45941 A -15.486 145.219 Hodgkinson m F
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RN LATITUDE LONGITUDE TECTONIC AQUIFER WATER
BORE BASIN TYPE
NUMEBER {supergroup)
45942 A -15.49] 145.213 Hedgkinson m F
459438 -15.483 145.208 Hodgkinson m B
459434 ~15.483 145.208 Hodgkinson m F
45943 A -15.483 145.208 Hodgkinson m B
459444 -15.481 145.207 Hodgkinson m B
45944C -15.481 145.207 Hodgkinson m G
459448 -15.481 145.207 Hodgkinson m G
450448 -15.4381 145.207 Hedgkinson m B
459444 -15.481 145.207 Hedgkinson m B
439454 -15.47¢9 145.205 Hodgkinson  a F
45948A -15.484 145.218 Hedgkinson m F
45948A -15.484 145.218 Hedgkinson m F
72033A -14.444 144.265 Laura gr/d A
F2033A -14.444 144,265 Laura grid D
72034A -14.574 144,199 Laura grid A
T2034A -14.574 144,199 Laura grid A
T2034A -14.574 144.199 Laura grid A
T2034A -14.5M4 144,199 Lavra grid A
T2034A -14.574 144,199 Laura grid A
T20353A -14.636 144.267 Eaura gr/d A
720354 -14.636 144.267 Laura gr/d A
T2035A -14.636 144.267 Laura grfd A
72035A -14.636 144.267 Laura gr/d A
72036A -14.762 144.269 Laura gr/d D
72036A -14.792 144,269 Laura gr/d A
T3TA -14.612 144 238 Laura grid A
72037A -14.612 144.238 Laura grid A
T2151A -12.054 141.909 Karumba bfw F
T2I71A -13.944 143.193 Coen m B
T2172A -13.949 143.197 Coen m F
TUT73A -15.861 144.850 Hodgkinson m F
72138A -15.431 145.233 Hodgkinson m B
T2194A -16.173 141,301 Karumba biw A
721944 -16.173 141.351 Karnmba biw A
721954 -16.127 141.477 Kammba bfw A
T2239A -15.708 143.537 Karnmba i A
72240A -15.648 143.662 Yambo i A
FI241A -13.653 143.623 Yambo i B
FI242A -15.662 143.589 Yambo a A
F2244A -15.689 143.560 Yambo a A
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RN LATITUDE LONGITUDE TECTONIC AQUIFER WATER
BORE BASIN TYPE
NUMEBER {supergroup)
T2246A -15.537 143.406 Coen n D
F2247A -15.513 143,368 Kammba a A
T2262A -12.788 142.406 Carpentaria ga B
72262A -12.788 142.406 Carpemtaria  ga B
T2262A -12.78% 142.406 Carpentaria ga B
722624 -12.788 142.406 Carpentaria ga B
T2262A ~12.788 142.406 Campentaria  ga B
72273A -15.094 143.344 Coen m D
TI2T4A -15.116 143.308 Coen m D
T2275A -15.660 141.855 Carpentaria gr A
T2275A -15.660 141.855 Carpentaria gr A
72275A -15.660 141.855 Karumba biw A
72275A -15.660 141.855 Karumba b/w A
72330A -15.281 145.096 Laura b B
T2341A -15.281 145,100 Eaura b A
723414Aa -15.281 145.100 Laura b D
72341A -15.281 145.100 Laura b D
72341A -15.281 145.100 Lanra b D
T2341A -15.281 145.100 Laura b D
T2342A -15.285 145.096 Launra b D
T2342A -15.285% 145.006 Laurz b D
F2342A -15.285 145.0096 Laura b D
T2344A -15.261 145.110 Laura b A
723444 -15.291 145.110 Lauvra b A
T2344A -15.291 145,110 Laura b A
72361A -12.788 143.308 Coen m B
72421A -12.092 142.558 Carpentaria gr F
724494 -15.429 145,136 Hodgkinson m A
725714A -15.091 141.728 Kamimba biw B
72371X -15.091 141.728 Kamumba biw B
T2571X -15.091 141.728 Kam:mba b we B
72643A -15.533 144.439 Laurz grfd A
72643A -15.533 144 .439 Laura gr/d A
T2763A -13.764 143,111 Coen i B
T2TO3A -13.764 143.111 Coen i B
T277RA -15.150 143.872 Lavra grid A
T2782A -12.1%4 142 889 Carpentaria ga B
72783A -12.261 142.928 Campentaria ga F
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RN LATITUDE LONGITUDE TECTONIC AQUIFER WATER
BORE BASIN TYPE
NUMBER (supergroup)
T2TEOA -11.975 142 968 Carpentaria  h B
T2790A -11.957 142,883 Carpentaria h B
T2T91A -11.904 142 872 Carpentaria h B
T2853A -15.351 145.032 Laura grid b
T2853X -15.351 145.032 Laura grid D
T2860A -15.479 145,257 Hodglanson i B
T2880A -12.142 142.625 Carpentaria  1d B
T2881A -12.030 141.899 Karumba bfw B
728R1A -12.030 141.899 Karomba biw B
T3180A -13.058 142.478 Carpentaria  rd B
782204 -15.374 144 385 Laura grid A
T8221A -15.354 144.219 Laura rd B
TR284A -12.790 143.347 Coen i F
TR285A -12.760 143.34% Coen i F
78390A -14.796 142.43) Karumba b/w B
TR3G0A -14.796 142.433 Karuomba biw B
TE3IG0A -14.796 142.433 Karumba biw B
T8380A -14.796 142.433 Karumba b/w B
TR422A -15.297 143 977 Laura grid A
TR422A -15.297 143.977 Laura gr/d A
TBA52A -14.466 144 273 Laura grid A
TRA5TA -14.470 144 267 Laura gr/d A
TR464A -15.448 144.017 Laura gr/d D
Th464A -15.448 144.017 Laura grid D
TBAT5A -15.1%0 143,781 Laura grid A
TRATOA -15.214 143.763 Laura gr/d A
TRLTTA -15.208 143,828 Laura grid A
T8482A -15.469 143.465 Coen i D
TR483A -15.427 143,492 Coen i F
T8484A -15.431 143.493 Coen i D
TR488A -15.37% 143.467 Coen i D
7R480A -15.327 143.448 Coen i F
184004 -15.1536 143,187 Coen m D
78491 A -15.15¢9 143.273 Coen m D
784024 -15.071 143.398 Coen m F
784934 -13.957 143.191 Coen m F
7B496A -12.770 143,287 Coen b F
783004 -12.770 143.28% Coen b F
T8651A -14.519 144.224 Laura grid A
TE651A -14.51% 144,224 Laura erid A
TRE56A -14.609 144 321 Laura grid A
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RN LATITUDE LONGITUDE TECTONIC AQUIFER WATER
BORE BASIN TYPE
NUMBER (supergroup)
TEO58A -14.574 144.262 Lavra grid A
TRAIBA -14.574 144.262 Laura grid A
TRE61A -14.450 144 272 Lauta rd E
TROO06A -12.663 142.675 Carpentaria  gr B
TREOHTA -12.778 143,306 Coen m B
TROTRA -15.248 143.724 Laura grid B
78681 A -15.267 143.696 Laura grid C
TRGE34A -15.236 143.738 Laura grid A
TRER4A -15.260 143.711 Laura grid C
TRO8SA -15.191 143.712 Laura erid B
TBH89A -15.184 143.804 Laura grid D
7E8RO0A -15.285 143,736 Laura grid B
78601A -15.143 143.726 Laura gr/d A
TREO1A -15.143 143.726 Laura grid A
TREG2A -15.201 141.854 Laura grid A
TE602A -15.201 143.854 Laura grid A
TROG2A -15.201 143.854 Laura grid B
TROEI3A -15.214 143.763 Laura ar/d B
TREG4A -15.318 143.955 Laura gr/d A
TBR06A -14.895 145.084 Hodgkinson a F
TERGTA -14.826 144.954 Hodgkinson a B
T8ROBA -14.753 144.834 Hodgkinson 2 A
TBE3IGA -14.502 144,254 Lauvra gr/d D
TBE30A -14.403 144.255 Laura gr/d B
T8R30A -14.418 144,268 Lavra gr/d D
TBEG2A -12.651 142.052 Kammba bfw B
FERO4X -12.650 142,089 Karumba biw B
TROZ1A -14.655 144,223 Laura grid A
921144 -16.283 141.450 Kammba biw B
92114A -16.283 141.430 Karumba biw B
92125A -13 667 142.600 Carpentaria  rd A
92000001 A -14.868 142.745  Kamumba bfw B
9200000 LA -14.863 142.745  Karumba biw B
92010001 A -14.904 141.612 Kamumba b/w B
020100024 -14.895 141,628  Kamumba b/w A
92100001 A -14.363 142.499  Kammba biw A
92300002A -13.175 142.938  Kammba b/w A
42300002 A -13.175 142,933 Kammba biw B
42300002 A -13.175 142,938  Karumba biw B
92300003 A -13.185 142,949  Kammba biw A
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RN LATITUDE LONGITUDE TECTONIC AQUIFER WATER
BORE BASIN TYPE
NUMBER {smpergroup)
924000014 -12.746 141.885 Kammba bfw B
92400002 A -12.743 141.834  Karumba bfw B
92400003 A -12.73% 141.884  Karumba biw A
92400005A -12.746 141.880  Karumba bfw F
92400006A -12.743 141.880  Karumba biw F
92400008A -12.739 141.88¢  Karumba biw B
92400009 A -12.735 141.880 Kammba b/w B
924000104 -12.735 141.880  Karumba b w F
92400011 A -12.746 141.877  Kammba biw F
924000144 -12.735 141.876  Karumba bw B
92400017A -12.739 141.873 Karumba biw B
924000184 -12.736 141.873 Karunba b F
924000194 -12.747 141.868 Karumba bl E
924000214 -12.740 141.865  Karumba bfw B
G2400023A -12.748 141.863 Karumba b/w B
924000254, -12.744 141.865  Karumba bw B
G2400026A -12.740 141.865 Karumba biw B
92400027 A -12.740 141 865  Karumba biw B
02400028 A -12.736 141.865  Karumba biw B
92400030A 12,747 i41.873  Kammba b/ w F
92500001X -12.661 142 913 Carpentaria  gr B
92500001 -12.661 142.913 Carpentaria  gr B
925000024 12663 142669  Campentaria  gr B
92500002 4 -12.663 142.669  Carpentaria gr B
92500003 A -12.646 142,794  Carpentaria gr A
92500003 A 12.646 142794  Carpentaria  £r A
92500003A -12.646 142.794  Carpentaria gr A
92500003 A -12.646 142,794  Carpentaria ger A
02500003 A -12.646 142.794  Carpentaria gr A
025000054 -13.074 142 766  Carpentaria gr F
CAS0D005 A -13.074 142,766  Carpentaria gr F
925000054 -13.074  142.766  Carpentaria gr B
02600001X -11.822 142,516  Carpentaria h B
92600002 A -11.753 142,582  Carpentaria h A
92600002 A -11.753 142.552 Carpentaria b A
92700001 X -11.392 142.410 Carpentaria h F
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APPENDIX 3

CAPE YORK PENINSULA GROUNDWATER INVESTIGATION

M.A. Habermeh)

Australian Geological Survey Organisatien

Canberra, A.C.T.



1.0 INTRODUCTION

The Cape York Peninsula Land Use Strategy - Natural Resources Analvsis Program (CYPLUS
- NRAP) Cape York Peninsula Groundwater Investigation Project NR16 was jointly carried out
by the Queensland Department of Primary Industries - Water Resources and the Australian
Geological Survey Organisation - Environmental Gegscience and Groundwater Division.

The Queensland Department of Primary Indusiries - Water Resources (QDFPI-WR) and the
Australian Geological Survey Organisation (AGS0) collected, compiled, analysed, interpreted
and synthesised, existing hydrogeological data, data from water bores, from petroleum and
mineral exploration drill-holes and other previous investigations, and stored the data in the
QDPI-WR Groundwater Database systemn and the CYPLUS-GIS. The geological and
hydrogeological data have been analysed to determine the aguifer geometry and characterigtics,
the groundwater hydrodynamics and the recharge and discharge relationships of the
groundwater system.

The hydrochemical and isotope hydrology studies of the groundwater system carmed out by
AGSO provide an overview of the quality of the groundwater, its ongin and movement, and
complement the investigation of the extent and guantity of the groumdwater resources of Cape
York Peninsula.

The Cape York Peninsula region contains identified groundwater resources, some of which are
developed, though the understanding of the groundwater resources prior to this investigation
was poor.

Groundwater 1s an important source for the supply of domestic, town, industrial, pastoral and
agricultural water, Groundwater is a significant component in the biophysical environment, and
its interaction with inland and coastal streams and wetlands indicates the dependence of surface
water quantity and quality on the groundwater regime.

The potential for interaction between groundwater systems and established and future land use
development is an important aspect of the Cape York Peninsula [and Use Strategy.

Significant aquifers are present in the sedimestary rocks of the Mesozoic Carpentaria and Laura
Basins and the Cainozoic (Tertiary) Karumba Basin (Figure 1 and bedy of report Figure 2.1).
Groundwater in these aquifers is generally of good quality, and provides the only reliable year-
round water supplies for homesteads and towns and the pastoral and mining industries in Cape
York Peninsula.

Surface water is abundant for only part of the year in Cape York Pemnsula, with its highly
seasonal summer rainfall, and many areas are devoid of surface water during the dry season.
Even so, groundwater use in Cape York Peninsula is still low and the available waterbore data
is sparse.
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The Cape York Peninsula area studied contains five major hydrogeological provinces:

- Carpentana Basin
- Laura Basin

- Karumba Basin

- Coen Inlier

- Hodgkinson Basin.

The sedimentary areas (Figure 1) comprise the Carpentaria, Laura and Karurnba Basins, and are
the most important groundwater provinces. The study has concentrated on these basins which
contain sedimentary aquifers with primary porosity and permeability. The Carpentaria Basin is
a component of the hydrogeological Great Artesian Basin which comprises the Eromanga,
Surat, Carpentaria, Bowen and (Galilee Basins.

The basement rock areas {Figure 1) of the Coen Inlier and the Hodgkinson Basin contain
fractured rock aguifers.

20 OBJECTIVES

The objectives of the Cape York Peninsula Groundwater Investigation Project were to
determine the nature, extent and availability of the groundwater resources of Cape York
Peninsula. Particular emphasis was placed on the assessment of the groundwater quantity and
quality, on the potential for sustainable development of the proundwater resources, and on the
potential for pollution problems of the groundwater resources of Cape York Peninsula.

The objectives of the AGSO component of the CYPLUS - NRAP Groundwater Project were:

- to collect, compile, analyse and synthesise existing hydrogeological data, and
- to collect and analyse groundwater samples for hydrochemistry and
isotope hydrology

The Project established the general occurrence, guantity and quality of the groundwater in Cape
York Peninsula. It determined the hydrodynamics and hydrochemistry of the groundwater
resources, and resulted in an assessment of the resources and a detenmination of the potential for
development.

The resulis of the CYPLUS - NRAP Groundwater Project will contribute to the development of
management options for the groundwater resources and groundwater related problems which
are important factors in land use decisions in Cape York Peninsula.



3.0 METHODOLOGY

31  Hydrogeological Iiata and New Drill-Holes

AGSO provided one full-time staff member, Ms E.A. Demrington, to the CYPLUS - NRAP
Groundwater Project for the period 1 April 1992 to 30 June 1994, This AGS0 staff member
was based in Brisbane and Marecba. Activities included the collection, analyses, interpretation
and compilation of existing geological and hydrogeological data, the transfer of data to the
QDPI-WR Groundwater Database, the definition of the stratigraphic, test and observation drill-
holes, drilled by QDPI-WR as part of the CYPLUS-NRAP Groundwater Project, the well-site
geology of the dnll-holes, and the preparation of well completion reports of the ten
stratigraphic, test and observation holes drilled by QDPI-WR. at selected sites in areas of sparse
information in the Carpentana and Karumba Basins,

Palynological examination by Dr D. Burger, an AGSO mucro-palasontclogist, of drill cutting
samples from the CYPLUS drill-holes produced enhanced stratigraphic subdivisions for the
drilled sections, and estimated ages for the sampled sequences. The environments of deposrtion
of the sediments containing the plant microfossils were interpreted, and AGSQ reports were
prepared for the well-site geologist about the palynological results.

The drill-holes did provide data on the occurrence, extent and quality of the groundwater, and
pump tests of the hales carmed out by QDPI-WR determined the hydraulic characteristics of the
aquifers encountered. Several drill-holes have been equipped by QDPI-WR with sclar powered
data loggers to record groundwater level changes, and to record the rainfall in adjoining rain
gauges.

In addition, bore census activities were carried out by the AGSO staff member based in
Mareeba to obtain detailed information on existing water bores in several parts of Cape York
Peninsula. For this purpose, the water bores were visited together with QDPI-WR. staff, and the
water bores were sampled for hydrochemical analyses, to be carried out by QDPI-WR in their
Brishane laboratories.

Field examinations of areas of specific interest were carried out, including recharge and
discharge areas of the main groundwater basins,

3.2  LANDSAT Analysis

A LANDSAT satellite image analysis of the Cape York Peninsula was carried out under
contract to AGSO by Dr B.R. Senior, to produce addifional information on the geology and
hydrogeclogy of the area, and in particular to define geological structures and hydrogeological
features.
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LANDSAT TM Band 4 images were used, which were processed in AGS0O from digital data
held in AGS0, and printed as panchromatic laser printer copies at scale 1 : 250 000 for analyses
and for the preparation of map overlays.

The CYPLUS LANDSAT TM Structural Study resulted in eight maps at scale 1 : 250 000
which include the land area of Cape York Peninsula shown on the fourteen map sheets at scale
1: 250 000 and covering the entire CYPLLIS area.

The lineaments and geological structures, and some drainage pattems shown on the maps,
emphasise different geological structures, and are a valuable addition for the interpretation of
geological data for the understanding of hydrogeological features in the Cape York Peninsula.
A detailed interpretation is required to determine the relationship between the lineaments which
were identified in the analysis of the LANDSAT images and the geclogical and hydrogeological
features of the area. A comparison needs also to be made between these lineaments and the
results of structural geology studies carried out by AGSO m the area. Major lineaments or
lineament zones could relate to faults, which if they have major throws could partly or
completely displace and/or disconnect aquifers, and cause groundwater stagnation or partial
obstruction of groundwater flow. Vertical leakage along the faults could cause groundwater to
move from one aguifer to another or even result in leakage to the surface.

Paper print copies of the maps have been submitted to CYPLUS, and are held in AGSO and
QDPI-WR. Digitising of the maps is currently (1994) being carmed out by AGSQ.

3.3  Hydrochemistry

AGSO - Environmental Geoscience and Groundwater Division staff, undertook groundwater
sampling from the new drnill-holes dnlled by QDPI-WR as part of the CYPLUS-NRAP
Groundwater Investigation and from existing water bores. A total of 78 selected, representative
and well-distributed existing flowing artesian and pumped water bores in Cape York Peninsula,
including water bores in the Carpentaria, Laura and Karumba Basins and the Coen Inlier were

sampled (Figure 2).

Measurements of the physical characteristics of the groundwater, and the hydrochemical
analyses of the groundwater samples taken, enhanced the information on groundwater quality
and the occurrence and distribution of chemical elements. It also provided information on
changes along the groundwater flow paths, and about groundwater movement patterus.

Isotope analyses of the groundwater samples collected provided data to interpret the source,
origin, groundwater flow rates and the residence times (ages) of the groundwater, and allowed
valuable interpretations to be made about the recharge of the groundwater and the groundwater
movement.
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34 Groundwater Diatabase and CYPLUS-GIS

The results of the investigations of the groundwater resources of Cape York Peninsula have
been presented as & comprehensive set of data, including waterbore data, hydrogeelogical data,
hydrological data, stratigraphy and hydrochemistry, in a standard PC and workstation based
database within the QDPI-WR. Groundwater Database, and the CYPLUS - GIS. The results of
the Cape York Groundwater Investigation have been compiled in a report by QDPI-WR, and
the report includes a large number of maps and diagrams.

The detailed hydrochemistry data produced by AGSO are also available in MS Windows
EXCEL Spreadsheet, submitted to CYPLUS and QDPI-WR, and in the CYPLUS - GIS. Data
include registered number of the waterbore, name of the waterbore, latitude, longitude,
1:250,000 map sheer name, date collected, date amajysed, submitted by, laboratory name,
AGSO laboratory sample number, pH, electrical conductivity/specific conductance, total
dissolved solids, alkalinity, total hardness, and the analysis results for cations and anions of Na,
K, Mg, Ca, CL F, Br, [, 830, CQ;, HCG;, NO,, PO, 810, and the elements Al, Fe, Mn, Cu, Zn,
S, Li, Pb, 84, B, U, Ba, V, and several ionic ratios including Sr/Ca, CL/Br, 5/50,, anions/cations
balance, TDXS/conductivity, and TDS measured/TDS calculated.

This report presents mainly the methodology of the study and several important results. A
detailed interpretation of the hydrochemistry and isotope hydrology is required to fully
understand the groundwater chemistry and its evolution and its significance in relation to the
definition of groundwater movement and groundwater flow patterns. The groundwater quality
assessment also required a more detailed interpretation of the available data.

The assessmment of the quantity and quality of the groundwater resources in Cape York
Peninsula, and the information on its sustainable development, provided by this study, will form
an important part of any future planning by the Cape York Peninsula community, its natural
resource managers and the Cape York Land Use Strategy.

40 HYDROCHEMISTRY

4.1 Field Sampling

The beres shown in Figure 2 were sampled during August and September 1992 or July and
August 1993,

Measurements in the field of the physical characteristics of the groundwater in the water bores
sampled included pH, electrical conductivity, temperamure, dissolved oxygen and the redox
potential Eh. Measurements were caried out with portable TPS combined meters, and the pH
and conductivity meters were calibratzd with standard solutions at each measurement site.

Water samples for hydrochermucal analyses were collected in 1 L polyethylene bottles, and
included a number of non-treated, acidified (1 mi of mitric acid per 1 L of water), non-filtered
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and filtered (using 0.45 um membrmane filters) samples, which were retumed to the AGSO
Hydrochemistry Laboratory for measurements and analyses.

The selection of the sampled water bores was a function of several factors, including the
availability of information on the water bores, the stratigraphy of the aquifers tapped by the
water bores, their distribution, the actual existence of the water bores, and the stahis of, and the
access 1o the water bores, as determined in the field. Water bores tapping only one aquifer were
considered, and water bores intersecting more than one aguifer were not selected for sampling,
as the muxing of groundwater from different aquifers in a waterbore will canse mixed chemistry
results.

Qut of an original list of about 400 water bores in the CYPLUS area, less than 80 existing water
bores fulfilled most criteria, and were selected for sampling, and of those, it became clear in the
field that several could not be sampled, or were not accessible. However, the ten new CYPLUS
drifl-holes were added to the list of holes sampled, and a total of 78 water bores were sampled
Cape York Peninsula as part of the CYPLUS -NRAP Groundwater Project (Figure 2).

4.2  Laboratory Analyses

Laboratory measurements camied out in the AGS0O Hydrochemistry Laboratory included pH,
electrical conductivity/specific conductance, total dissolved solids, alkalinity, and the
determination of caticns and anions of Na, K, Mg, Ca, CL F, Br, 1, 804, CO;, HCO;, NO; PO,
. 51 , and the elements Al, Fe, Mn, Cu, Zn, 5r, L1, Pb, 5, B, U, Ba, V.

Standard laboratory techniques were used for the analytical procedures, inchuding ion
chromategraphy and inductively coupled plasma (ICP) analyses.

4.3 Groundwater Chemistry Results

The groundwater sampled in the water bores in the CYPLUS area is derived from aquifers in
the Jurassic and Lower Cretaceous sedimentary sequence of the Carpentaria and Laura Basins
and the Cainozoic sequence of the Karumba Basin.

No water bores were sampled in the Coen Inlier and in the Hodgkinson Basin, with the
exception of a waterbore in Cainozoic deposits covering the Coen Inlier rocks at the Coen

Airport.

The groundwater of the water bores sampled is chemically of the Na - HCO; - Cl, Na - Cl -
HCO,, Na - Cl, Na - Mg - Ca - HCO, - Cl, and Na - Mg - HCO, - C] types. These types relate
to the characteristics of the recharge areas, the different aquifers and their lithology and
mineralogy, and the differences in hydrochemicat evolution along the groundwater flow paths.

The aquifers in the Mesozoic (Jurassic/Cretaceons) Gilbert River Formation of the Carpentaria
and Laura Basins produce mainly Na - HCO; - €l and Na - Cl - HCO; type groundwater, and
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the aquifers in the Cainozoic (Tertiary) Wyaaba Beds and the Bulimba Formation of the
Karumba Basin produce mainly Na - HCOs - Cl, Na - €1, Na - Mg - Ca - HCO; - Cl and Na -
Mg - HCO; - Cl type groundwater.

The values for pH, Total Dissolved Solids (TDS}), chloride and fluoride are some of the
mndicators for the quality of the groundwater in Cape York Peninsula:

The following publications provide quality criteria:

- Guidelines for Drinking Water Quality in Australia - Naticnal Heaith and Medical
Research Council and Australian Water Resources Council, 1987, Australian Government
Publishing Service, Canberra.

- {Draft) Australian Drinking Water Guidelines - National Health and Medical Research
Council and Agricultural and Resource Management Councii of Anstralia and New
Zealand, June 1954

Drinking Water Standards - World Health Organisation
Water Quatity Standards for Stock Use.

The pH values of the groundwater sampled ranges from 4.4 to 8.6, though the majority of the
water bores have pH values of 7.5 to 8.0 (Figwe 3). The desirable drinking water guality
critenia for pH range from 6.5 to 9.2, with the long term. objective being 7.0 to 8.5. If the pH is
Iess than 6.5 or more than 9.2, than the health authority should be notified. Water quality
standards for stock use recommend a pH range of 5.5 to 9.0.

Low pH values, below the drinking water quality standard, are present in several water beres at
Aurukun, Wolverton, Miller's Camp, Holroyd River, near Kalinga Homestead and in the Hann
River area. Low pH values corelate with shallow aquifers, which generally contain
groundwater with low to very low TDS values. The groumdwater in several of these shallow
water bores is relatively “voung”, ie. it has been derived from recently recharged groundwater.,

The Total Dissolved Solids (TDS) values for the groundwater from the water bores sampled
range from 6 to 8890 mg/L, but the majority of the TDS values for the water bores sampled is
less than 500 mg/L. Higher TDS values of more than 1000 mg/L occur in several {artesian)
water bores at Weipa, and in water bores at Batavia Downs, Holroyd River, north of
Pormpuraaw, north and southwest of Kowanyarma, at Strathgordon, near Cape Melville and near
Battie Camp (Figure 4).

The desirable drinking water quality criteria for Total Dissolved Solids s 1500 mg/L, and the
long term objective is 500 mg/L. The water quality standard for stock use recommends a it
for Total Dissolved Solids of 8000 mg/L, though the actual values are dependent on the type of
stock and the available feed.
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Chioride values for the groundwater from the water bores sampled range from 3 to 3530 mg/L.
The majority of the chloride values is less than 5¢ mg/L, though a number of water bores have
values between 200 and 10006 mg/L. Some of the higher chloride values occur in water bores at
Batavia Downs, Holroyd River, north of Pormpuraaw, north and southwest of Kowanyama, at
Strathgordon, near Cape Melville and near Battle Camp (Figure 5).

The desirable dnnking water quality criteria for chloride is 600 mg/L, and the long term
objective s 200 mg/l..

Fluoride values of the groundwater sampled range from <0.1 t0 9.9 mg/L (Figure 1 and body of
report Figure 4.17). Several water bores it the Weipa, Coen, Kowanyama, Bathurst Range and
Battle Catnp areas have fluonde values between 1.4 and 9.9 mg/L.

Using new and existing hydrochemistry data, five areas in Cape York Peninsula have been
shown to have fluoride values greater than 1 mg/L in groundwater, which relate to:

- two areas in the basal Jurassic aquifer of the Mesozoic Carpentaria Basin at Weipa and
Cape Grenville respectively,

- one area in the basal Jurassic aquifer of the Mesozoic Laura Basin near the Bathurst
Hange,

- one arga 1o the Cainozoic aquifers of the Karumba Basin at Kowanyama,

- one area in the Palagozoic basement granite apd Camozoe sedimentary rocks at
Cooktown.

The first four high fluoride ocourrences are all in Jurassic and Cainozuic sedimentary aquifers,
in deeper, confined groundwater basins, indicated by flowing artesian water bores and
groundwater with elevated temperatures up to 78°C.

Flueride is common in ?Proterozoic metamorphic and Palaeozoic igneous basement rocks of the
Coen and Yambe Inliers in Cape York Peninsula. Fluoride associations could ocenr in
basement rocks overlain by the Mesozoic (Jurassic and Cretacecus) sedimentary rocks of the
Carpentaria and Laura Basins and the Cainozoic rocks of the Kammba Basin. It is suggested
that fluoride ions are transported upwards in groundwater from the 7Proterozoic and Palaeozoic
basement rocks to the basal Jurassic aquifers, and in some areas further upward to the Cainozoic
aquifers.

High hydraulic heads in artesian aguifers, upward directed groundwater flows, elevated
groundwater temperatures and widespread availability of fluonide in the basement rocks are the

main controls on the occurrence of groundwater with high levels of flueride in Cape York
Peninsula.

The desirable drinking water quality criteria for flueride, and the long term objective is 1.3
mg/L, though permissive valugs of 1.0 mg/L and excessive values of 1.5 mg/L are also used.
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Fluoride in drinking water for humans should not exceed 0.6 mg/L in areas with an average
maximum daily air temperature of 28° - 32° C.

Fluoride values greater than ] mg/L delineate areas of interest, and values greater than 5.0 mg/L
require notification of the health authority. As shown above, several areas in Cape York
Pepinsula fall within this category.

Drinking water for livestock should have fluoride values of less than 2.0 mg/L, with a limit of
5.0 mg/L, and if the livestock feed contains fluoride, the drinking water limit shouid be reduced

to 1.0 mg/L.

Nitrate values are well below the recommended limit of 45 mg/L in all water bores sampled,
though some samples show elevated values, with up 10 16 mg/L at Coen Airport. Other water
bores in the Auwrukun, Lakeland Downs and Weipa (sub-artesian bore) areas show slightly
higher values.

Several water bores have total iron values which-are higher than the desirable dnnking water
quality criteria of 1.0 mg/L., and the long term objective of 0.1 mg/L.

In genera], the groundwater quality of most water bores is well within the permissive standards
given in the Guidelines listed.

Potentiometric surface contours shown in the map - Groundwater Resources of Queensland
1987, scale 1:2 500 000, by the Queensland Water Resources Commission and Queensland
Department of Mines, and shown in the map - Hydregeology of Ausiralia, 1987, scale
1:5,000,000 by the Bureau of Mineral Resources, Geology and Geophysics are generalised and
based on litnited data. Additional data from the present study confinns these results. The
regional flow directions derived from these potentiometric surface contours show that
gronndwater flow in the Mesozoic and Cainczoic aquifers in the Carpentaria Basim is generally
directed from East to West, in relatively regular patterns in a basinwards direction away from
the recharge arcas along the eastern margins of the basin.

The groundwater flow in the Mesozoic aquifers in the Laura Basin is generally directed in a
Northerly direction.

Changes in the hydrochemistry of the groundwater occwr along the groundwater flowlines
within the aquifers, as well as changes in TDS values, though the limited number of samples
require further detailed analyses to interpret the hydrochemical evolution.

Vulnerability of the groundwater to contamination is high in areas where the aquifers are
unconfined, and in particular in the recharge areas of the aquifers which further basinwards are
confined, and produce flowing artesian water bores. Any land use changes and development in
areas of unconfined aquifers and recharge areas should consider the significant effects which
these changes could have on the aquifers and the groundwater, especially as any changes to
recharge, or any contamination could have very long term effects. Contamination cowld resudt
from a large number of causes, including different land uses and the application of fertilisers,



0

pesticides and herbicides, mining and high density pastoral activities, urban settlaments,
disposal and storage facilities and many other activities.

Recharge to some of the shallow aguifers 1s quite rapid and any changes in recharge because of
land use changes, or contamination of the aquifer, could result in significant effects, as the
groundwater flow rates are low, and groundwater travels very slow over large distances, and any
remediation would require very long time frames.

Changes to the quality of the groundwater, and changes to specific hydrochemical components
as a result of groundwater exploitation is another matter of concern, and any such occurrence
requires careful monitonng.

4.4  lsotope Hydrology

Oxvgen and hydrogen stable 1sotope ratios for the groundwater from the Mesczoic and
Cainozoic aquifers range from -36.2 to -31.4 for 6D, and from -5.55 to -7.34 for 8'%Q, and
provide information on the origin of the groundwater, and the changes along the groundwater
flow paths. The oxygen and hydrogen stable isotope ratios plot on and along the Meteoric
Water Line, confirming the source and origin of the groundwater as rainfall, which infilirated
without significant evaporation effects.

Groundwater ages determined from "C and ¢l measurements show indications or some
patterns of increasing residence times from the recharge areas along the groundwater flow lines
in basinwards directions. Early indications are that the groundwater flow rates in the ¢onfined
aquifers of the Carpentaria Basin are comparable to the groundwater flow rates in confined
aquifers in other parts of the Grear Artesian Basin, ie. in the order of 1 - 5 m/year. However, the
data Is limited, and detailed interpretation of the results is required, in order to delineate
groundwater movement and groundwater trave] times.

50  CONCLUSIONS

The AGSO component of the CYPLUS - NEAP Groundwater Project has made a considerable
contribution 1o the deterrmnation of the nature, extent and availability of the groundwaier
resources of Cape York Peninsula through the collection, compilation, analyses and synthesis of
existing and new hydrogeological data.

The storage of the hydrogeological data in the QDPI-WR Groundwater Database and the
CYPLUS-GIS allows the development of management options for the groundwater resources
and groundwater related problems in regard to land use decisions in Cape York Peninsula.

The hydrochemical and isctope hydrology studies by AGSO of the groundwater system provide
an overview of the quality of the groundwater, its ongin and movement, and complement the
investigation of the extent and guantity of the groundwater resources of Cape York Peninsula.
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The study shows that in general the groundwater is of good quality and suitable for most
purposes, though some restrigtions apply, as several constraints, related to low pH, high flnoride
values and somne other factors, are present.

Any changes to land use or development in the CYPLUS area should seriously consider the
effects which such changes could have on the groundwater recharge and the possible
contamination of groundwater. Because of the long response times, and the very low flow rates
or long travel times of groundwater, any changes could result in very long term effects.
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