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SUMMARY

This report provides details of the groundwater and Dry season surface water resources of the Roper
River region of the Gulf as depicted on the accompanying water resource map. It is one of five
regions which make up the mapping area of the Gulf Water Study (Figure 1.1). The study was co-
funded by the Australian Government Water Smart Australia Program and the Northern Territory

Department of Natural Resources, Environment, the Arts and Sport.

The purpose of this work is to provide readily accessible and easily understandable information
products on water resources in the region. The project was undertaken with the dual perspective of
western science and indigenous knowledge and both are represented in the products of this study.
The key aim is to provide a fundamental data set to guide development of water resources in the
region maintaining healthy groundwater and rivers as well as the ecosystems which depend upon

them.

The Dunmarra Hodgson River map region consists of six pastoral leases and cattle grazing is the

main industry in the area. The level of water use is low.

In the Dunmarra Hodgson River region most surface water dries up by the end of the Dry season
aside from one waterhole on Nutwood Downs station and a number of waterholes on Hodgson River
station situated along the Hodgson River and its tributary the Arnold River. The region is heavily

dependent on groundwater for domestic and stock use.

The groundwater resources have been classified into three aquifer types:

o Fractured and Karstic Rocks (yields up to 10 L/s)
e Fractured and Weathered Rocks (yields 0.5 — 5 L/s)
e Fractured and Weathered Rocks with minor groundwater resources (yields 0 - 1 L/s)

Fractured and karstic rock aquifers are the primary water resource for the region. The aquifers are
situated in Cambrian aged limestone, which in this region, consists of the Anthony Lagoon Beds and
the underlying Gum Ridge Formation. The Cambrian aged limestone presents an.extensive aquifer
system as it runs from Tennant Creek to Mataranka and covers most of the Dunmarra-Hodgson River
region map. It is absent in the northern map area. The two Cambrian limestone formations lie
beneath younger deposits ranging in thickness from 25 — 125m. The depth to the watertable has a
similar range. Recorded airlift yields from the Cambrian limestone aquifers within the map region

range from 0.3 — 25 L/s.

As part of the Gulf Water Study the Cambrian limestone aquifer system was modelled by Knapton
using the computer based Feflow numerical groundwater model and a report is available (see
Knapton, 2009). The aquifer discharges to the Roper River at Mataranka providing baseflow to the



river thereby maintaining ecosystems downstream. There is strong demand for water from this aquifer
for agriculture and hence water allocation planning for the aquifer has commenced at Mataranka. The

model will feed into this process and provide a guide to sustainable extraction limits of the aquifer.

The fractured and weathered rock aquifer is situated in sandstones located in the north of the map.

Airlift yields are generally below 5 I/s.

Minor in extent are fractured and weathered rock aquifers with minor groundwater resources. These
areas are in the north of the map. Only small yields, less than 1 L/s are anticipated from these

aquifers.

Other products from the Guif Water Study include a GIS, posters and photographic and video
collection which are all available on DVD.
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1. INTRODUCTION

This report provides details of the groundwater and Dry season surface water resources of the
Dunmarra-Hodgson River region of the Gulf of Carpentaria as depicted on the accompanying water
resource map. lItis one of five regions which make up the mapping area of the Gulf Water Study
(Figure 1.1). The study was co-funded by the Australian Government Water Smart Australia Program
and the Department of Natural Resources, Environment, the Arts and Sport of the Northern Territory
Government.
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Figure 1.1 Study Regions

Ancillary to this report and map are posters, GIS and a photographic and video collection. All products
from the study are available on DVD.

The purpose of this work is to provide readily accessible, easily understandable and user friendly
information products on water resources in the region. The project was undertaken with the dual
perspective of western science and indigenous knowledge however limited indigenous knowledge was
gathered in this particular region. It has been targeted to inform all stakeholders from station
managers through to water allocators and government bureaucrats. The key aim is to provide a
fundamental data set to guide development of water resources in the region maintaining healthy

groundwater and rivers.
The water resources map is an interpretation of the regions geology, topography, bore data, stream

flows and vegetation patterns. Where data was lacking investigations were carried out including

drilling, geophysical surveys and water quality sampling.
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2. LOCATION

The region is dominated by six pastoral leases and cattle grazing is the main industry in the region. In
the south east is the Bullwaddy Conservation Reserve.

Dunmarra is situated on the Stuart Highway. It is essentially a roadhouse supplying services to

travellers. One Aboriginal outstation is located on Hodgson River Station. It is called Flicks Hole.

Access to the region is by the sealed Stuart Highway, the sealed Carpentaria Highway which runs
from the Stuart Highway east to Borroloola, and the unsealed Buchannan Highway which leads west

from the Stuart Highway. There is also a road which provides access to Hodgson River and Nutwood
Downs Stations which runs off the Stuart Highway.

The headwaters of the Hodgson River lie on Nutwood Downs Station. The river drains from the south

to the north where it eventually meets with the Roper River.
o o
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Figure 2.1 Land use in the Dunmarra and Hodgson River Region
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3. CLIMATE

The region lies in the Wet/Dry tropics. With 6 months of negligible rain in the Dry season most
streams cease to flow unless they are groundwater fed. Annual evaporation exceeds rainfall. The last

decade has been the wettest for the period of record that is 118 years.

The region has a tropical savanna climate with a marked Wet season from November to April and Dry
season from May to October (Figure 3.1). The region has an average annual rainfall between 600 -
800 mm per annum (Figure 3.2). There can be wide variations in annual rainfall. For example at
Nutwood Downs', DR014621 (Figure 3.3) the long term average annual rainfall is 679 mm yet in the
last decade the average has been 938 mm. This trend in rainfall has been observed throughout the

Top End of the Northern Territory.

Nutwood Downs DR014621

200
180 |EEETRa AT TS Y S A D DR B

160

. 140 -
E
E 1307 Figure 3.1 Average monthly
g 100 rainfall for Nutwood Downs
g 801 : (Station Number DR014621)
® g SRR = . S (Data consists of original Bureau of

40 4 Meteorology (BOM) data from

W DR014621 Nutwood Downs with

interpolated data used to fill any gaps in
the observation record. From SILO
SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG Patched Point data made available by
Month the State of Queensland through the
Department of Natural Resources.)

Millimetres’
400
ine
B.
..
I som
o
A Curung”
o LT Figure 3.2 Average annual
moi )t Average rainfall rainfall for the Northern Territory
i ,
@ L (From BOM website:
e o ' ‘.va._bom.gov.auljsp/ncc/cl|mate_averag
" Bureas of Vietorslogy oy es/rainfall)

! There are a number of rainfall recorder sites in the region. A list is provided in Appendix H.
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Nutwood Downs Annual Rainfall DR014621
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Figure 3.3 Nutwood Downs annual rainfall.

Calculated over the Water year = September to August of the following year. (This rainfall data consists of
original Bureau of Meteorology (BOM) data for DR014621 Nutwood Downs with interpolated data used to fill any
gaps in the observation record. It has been obtained from SILO Patched Point data made available by the State
of Queensland through the Department of Natural Resources; www.longpaddock.qld.gov.au/silo).

Mean monthly minimum temperature varies from 12 - 24'C and maximum from 29 — 38 C. Average
annual evaporation is about 2400 mm for the region which exceeds the annual rainfall in even the

wettest of years. Mean monthly 3 pm humidity varies from 18 — 48 percent.

The Wet/Dry season contrast has significant implications for water resources. The monsoon brings
wet season rainfall but cyclones, and the lows before and after cyclones, bring large rainfall events
(Figure 3.4). 19 cyclones passed within 200 km of Dunmarra for the period 1906 to 2006, six of which
occurred in the last decade. These events cause major flooding and can provide good recharge to
aquifers. Although the Wet season brings significant rainfall over a short period, the ensuing Dry, with

months of no rain, results in all rivers in the region ceasing to flow.

Wge e o
Dbt~ g . . A S R .

e Tropical Cyclones L 3
Australian Government :

1906 to 2006 ot

Bureau of Meteorology No. of TCs within 200 km, of your location;: 19

Figure 3.4 Tropical cyclones between 1906 — 2006 within 200 km of Dunmarra.

(From BOM website: www.bom.gov.au/cgi-bin/silo/cyclones)
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4, CURRENT WATER USAGE

The level of water usage in the region is low. Groundwater provides essential supplies, however,

rainwater (tanks and dams) and natural waterholes are also utilised.

This region is heavily groundwater dependent. Bores provide water for domestic usage and to water

cattle. Waterholes are also used to water cattle when available. By the end of the Dry season almost

all natural surface water has dried up outside of one waterhole on Nutwood Downs station and a

number of waterholes on Hodgson River Station.

Table 4.1 Current water use in the Dunmarra-Hodgson River Area

Location Domestic Water Supply Water supply to cattle

Hodgson River Station Bore Bores, waterholes when available

Nutwood Downs Station Bore Bores, dams

Amungee Mungee Station Bore Bores, dams

Hayfield-Shenandoah Station | Bore Bores, dams, waterholes when
available

Buchanan Downs Station Bore Bores, dams

Flicks Hole (outstation) Bore

14



5. INDIGENOUS KNOWLEDGE

This project aims to present an understanding of water resources from a scientific and indigenous
perspective. In doing so, it is hoped that common understandings will develop between Indigenous
people and land managers about water in the region. Limited indigenous knowledge has been
collected for this map region. The region has been referred to by indigenous elders from Minyeri,
Ngukurr and Borroloola. To provide some understanding to the information these people provided, a

brief overview of the indigenous world view follows?.

Indigenous people are connected to their land through a culture that has survived for thousands of
years. For them effective management of healthy groundwater and rivers often goes beyond the
physical and into the cultural/spiritual realm. Indigenous people believe that the Spirit Ancestors
created their environment as well as a charter that is the law for existence and through this law all
land, water, plants, animals, natural pehenomena, people and the Spirit Ancestors (Dreamings) are
inextricably connected (Bradley et al. 2006). It is through these intricate connections that indigenous
people relate to water and everything else. Water sites not only have a physical entity and a purpose
in the connected environment but can also be of social, emotional, cultural and spiritual significance.
Effective management of land and water therefore involves consideration of all these realms. The
following information offered by indigenous elders provides some insight to the significance of water in

this map region.

Stephen Roberts

Stephen Roberts is an elder of the Budal clan. He lives at Minyerri. He was born in 1925 and
experienced a traditional upbringing, learning about, and living his culture as it was for thousands of
years. He also saw the changes that came with the Europeans. In talking with Stephen one quickly
recognises that he has an extensive knowledge of the waterholes over a vast tract of country as he
relates the names and dreamtime stories of waterholes and their interconnections. The following

dreaming story tells of the journey of a group of mermaids. The last section relates to this map region.

The journey of a big mob of mermaids.

The mermaids came from Burrunju and travelled to Nyawurlbarr. From there they travelled to Wallanji
swamp, then crossed the Roper River to another swamp located at the side of a hill and then on to
Wurdawawa where they created the swamp and stayed for a while. Wurdawawa is an important
swamp where ceremonies are held. They continued on to Rocky Crossing, the old wagon crossing on
the Hodgson River where a footprint was left, then travelled up the Hodgson River to Wangananiji.
They met up with the quiet snake there and then went separate ways. There is a lot of black rock
there which is related to the crow. The quiet snake went south and made a whirlwind. The mermaids

continued to Nyardangarina and Injawan which is a permanent waterhole on the Hodgson River. They

¢ A more detailed overview is provided in the reports for the other regions.
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then went to Jawalada, known as Grassmere Billabong, then to Wadamada waterhole on the Hodgson
River. Their travels continued to Alinginji where there is a spring, Mardugurru, Wurrunnalda at Mc
Donald lagoon, then to the bottom of Minimere waterhole, a place called Yunbulloy, back to Mc Donald
lagoon, up a gorge to an island Yaldjamandja, to Narliboy Creek and on to Injay waterfall at Hodgson
River station. As they danced there they made the waterfall. They danced on the Yindiyindi plain.
Their journey finished upstream from Nutwood Downs Station, the Hodgson River being the last part

of their journey. The mermaids made these places, they mark the path of the mermaids.

The Red legged Jabiru

The Red legged Jabiru started from Marlringa, a swamp near Old Newcastle Waters near Elliot and
then went to Minimere. From Minimere it travelled to different places but its journey ended at Spring
Creek Station. (Minimere is a waterhole on Hodgson River station and Spring Creek station is south

of Borroloola)

Walter Rogers

Walter is a key elder people refer to for the Ngukurr region. He travelled with the study team around
Ngukurr guiding them to waterholes and springs, naming the places and explaining cultural aspects.
The following story had a connection to Nutwood Downs. :

Warawu — Lake Katherine. (This waterhole is located about 60 km north-east of Ngukurr.)
This is sugarbag and wild bee dreaming. The sugarbag flew from here to Nutwood (Downs) and

created the spring there at the homestead. That spring relates to the sugarbag.

Les Hogan (warramurru) and Bruce Joy

The project team caught up with Les and Bruce at Cow Lagoon which is an outstation out of
Borroloola. Les is a senior Garrwa ceremony man and Bruce is a Gudanji elder. They also told the
story of the Red Legged Jabiru but from the Garrwa perspective.

The Red Legged Jabiru
The red legged Jabiru stopped at Spring Creek Station. This bird came from the west. It came from
Stephen Roberts’ country on the Roper River and came across. Minimere is the name of the jabiru in

the Alawa language. Minimere is on the Hodgson River.
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6. GROUNDWATER

6.1 The Water Cycle

To understand the groundwater system, it helps to have an understanding of the water cycle (Figure
6.1). When rainfall hits the ground, some of it runs off into streams and creeks (surface runoff), some
of it evaporates and some of it seeps into the ground (infiltration). The amount of water that infiltrates
depends on many factors, including the soil and rock type, the slope of the land and the intensity and
duration of rainfall. As the water infiltrates it wets up the soil and moves down. Some of this water will
be evaporated or used by plants, and the rest will move downwards until it reaches the watertable to
become groundwater. The process of adding water to the groundwater system is called recharge.
Porous rocks and soil allow the groundwater to slowly move from high areas to low areas, usually
discharging to the surface at some point. If a useful amount of water can be extracted from a rock,

then it is referred to as an aquifer.

NATURES WATER CYCLE

SOLAR RADIATION

PHECIPIT‘lTIO

INFILTRATION

= &z - - . - -- UNDW -.
"Q’-\E.-‘"“:aﬁﬁ s‘ﬁaﬁ'm '.-.-.m-

GROUNDWATER BASEMENT

Figure 6.1 The Water Cycle

6.2 Geology
Geology is the science of rocks and their characteristics. Rock type and geological structure are some

of the main factors influencing groundwater occurrence and the location of springs.
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6.2.1 Rock Formations
Rock formations are made up of one or several rock types. These are shown on geology maps. The
groundwater potential of each formation is assessed and those with similar aquifer characteristics are

grouped together and mapped under one of the aquifer types shown on the water resources map.

Rocks are classified into rock formations as characterised by their physical and chemical features.
Rock formations can consist of one or several rock types i.e. sandstone, dolomite. When a number of
rock formations have common characteristics, they are grouped together to form a rock group. The
age of the rock is categorised by a geologic time frame. Table 6.1 provides a broad outline of the rock
groups and formations of the region and their ages.

Table 6.1 Rock groups, Formations and their ages.
AGE: IN MILLIONS GEOLOGIC TIME
GROUP ROCK FORMATION OF YEARS FRAME
Alluvium, black soail, sand,
laterite : 0 -65 Cenozoic
Mullaman Beds 65 -145 Cretaceous
Anthony Lagoon Beds 488 - 542 Cambrian

Gum Ridge Formation

Antrim Plateau Volcanics

Bukalara Sandstone

Roper Includes: 542 - 2500 Proterozoic
Munyi Member
Hodgson Sandstone
Jalboi Formation
Arnold Sandstone
Crawford Formation

Mainoru Formation

Undifferentiated

The extent of each Rock formation is depicted on geology maps. The Roper River Region is covered
by the following 1:250000 scale geology maps:

o DALY WATERS

e HODGSON DOWNS

e NEWCASTLE WATERS

¢  TANUMBIRINI

A number of the Rock formations noted in Table 6.1 will be referred to in this report. The groundwater
potential of each formation has been assessed and formations with similar aquifer characteristics are
grouped together under one of the aquifer types. The geology maps, which show the area covered by

each formation, are used to map out the area of each aquifer type shown on the water resource map
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(Figure 6.2). Put simply, formations with similar aquifer characteristics are mapped together under

one of the aquifer types. Aquifer type delineates the groundwater resources on the water resource

map.
Geology Map Water Resources Map
/) Y
P! / —
( 4
C o
//
X
| /
Rock Formations A, B, & C Aquifer Types X &Y
Figure 6.2 Example of grouping of Rock formations into aquifer type. Here formations A and

B have similar aquifer characteristics whereas formation C is different.

6.2.2 Geologic Structure and depositional history
The oldest rocks are the Proterozoic rocks which consist of sandstones, siltstones and mudstones of
the Roper Group (Table 6.1). They outcrop largely on eastern Hodgson River Station and north-
eastern Nutwood Downs Station. West of these areas, the Roper Group is overlain by the Bukalara
Sandstone. It outcrops across the centre of Hodgson River Station and northern Nutwood Downs
Station. The Antrim Plateau Volcanics overlies the Bukalara Sandstone and outcrops over a similar
area. From here the Antrim Plateau Volcanics dips to the south forming the basement for the
overlying limestone which extends over most of the map region. There is a north-south trending
basement high situated through the centre of Hayfield Station which divides the Cambrian limestone
into two basins; the Wiso Basin to the west and the Georgina Basin to the east. In southern Hayfield
Station the Volcanics have not been intersected. The extent and elevation of the Antrim Plateau

Volcanics is presented in an inset on the map.

The Cambrian limestone consists of the lower Gum Ridge Formation and upper, younger, Anthony
Lagoon Beds. The Gum Ridge Formation consists of limestone, fine grained sandstone and siliclastic
mudstone and nodular chert. The Anthony Lagoon Beds also contains limestone but is dominated by
beds of dolomitic siltstone. The Gum Ridge Formation is actually the name given to the lower
Cambrian limestone unit in the Georgina Basin. The time equivalent unit in the Wiso Basin is called
the Montejinni Limestone and is very similar to the Gum Ridge Formation. For the purposes of this
study no distinction is made between the formations and they are referred to as the Gum Ridge
Formation. Similarly the Anthony Lagoon Beds refers to the unit of the Georgina Basin but includes

the equivalent Hooker Creek Beds of the Wiso Basin.

The Cambrian limestone does not outcrop in the map region. It is covered by Cretaceous deposits.

These consist of |ateritised claystone, claystone and some sandstone.
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The most recent deposits are the Cenozoic alluvium, soil and sand which may only be several metres

thick but masks maost of the underlying Cretaceous deposits.

In terms of physiography most of the region is covered by tableland formed of Cretaceous sediments
where creeks are poorly defined. To the north lies the upper Hodgson River drainage basin. The
basin is formed on the volcanics and Bukalara Sandstone and is enclosed by scarps of Cretaceous
rocks on three sides (Dunn, 1963). A physiographic map is provided as an inset on the water

resources map.

6.3 Aquifer Type
An Aquifer is a body of rock that contains water and releases it in useable quantities. The rock
contains water-filled spaces that are sufficiently connected to allow the water to flow through the rock.
The spaces can develop from fractures, rock dissolution or occur naturally due to voids between the

grains in the case of sandstone. Aquifers are classified according to the type of spaces.

When assessing the groundwater resource potential of a Rock formation, bore yields, springs, water
quality, sinkholes and importantly rock type and the nature of the spaces in the rock is taken into
account. The latter delineates aquifer type. The properties of the spaces determine how extensive an
aquifer is, how easily water moves through it, and how much water can be stored in it. Aquifer type is
related to rock type. There are three main aquifer types (Table 6.2).

Table 6.2 Aquifer types and their characteristics. (Adapted from Tickell, 2008)
Aquifer type Description Rock type that contains
this aquifer type

Fractured Networks of fractures in the rock provide space for water to All rock types. ltisthe
collect and move through. The degree of fracturing can vary | main aquifer type for hard,
greatly. Fractures are normally very small, less than a impermeable rocks such
millimetre, but if there are enough of them an aquifer can as granite, schist, dolerite

\ / / exist. Where fracturing is extensive and interconnected and silicified sandstone.

throughout a formation a widespread aquifer resuilts.
Localised fracturing results in a localised aquifer which is
usually not very productive.

Fractured & Karstic | This aquifer is created by the dissolution of the rock by water | Carbonate rocks —
passing through it. It forms in carbonate rocks — limestone Limestone and dolomite
or dolomite. Over geological time frames these rocks are

- slightly soluble in water. As water moves through fractures, it
W gradually enlarges them as the rock is slowly dissolved. The
process can form caverns but more commonly openings of
millimetre to centimetre in scale.

Sedimentary This aquifer occurs in sands and sandstone. Pore spaces Sands and sandstones
Porous rock between the grains provide storage and a flow path for
water. Not all sandstones have suffic-ient intergranular
. : porosity to form an aquifer. Also over time, minerals may fill
- L or partially fill the pore spaces hence the younger the
"}Cf} ﬁw(}l sandstone the more likely it is to have its intergranular
porosity intact.
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The effects of weathering can increase aquifer development and therefore has been included in the
description of aquifer type. Weathering is the physical disintegration and chemical decomposition of
rock. Physical weathering occurs from the alternate expansion and contraction due to temperature
changes, and chemical weathering produces new minerals. Weathering can cause the development
of new fractures or enhance existing fractures, resulting in better aquifers. Weathering can also cause
the narrowing of fractures reducing aquifer development. The most productive aquifers commonly

occur near the base of the weathered rock.

Weathering can be accelerated or enhanced by fracturing. When rock is fractured, open spaces
develop in the rock mass, and water collects in the spaces. Aquifers can exist in rocks due to
fracturing alone. Fracturing can occur in all rock types but the degree of fracturing can vary greatly.
Faults are marked on geology maps but the degree of fracturing is not indicated. Fractures can be

targeted for potential water supplies but specialist scientific advice should be sought.
Aquifers can consist of combinations of the main aquifer types.

6.3.1 Flow system description of aquifers
Aquifers can be described according to the distance groundwater moves through the aquifer, from
where it enters the ground (recharge areas) to where it discharges back to the surface (discharge
areas) (Figure 6.3). The distance it flows depends on the extent of the aquifer. It can vary from
hundreds of kilometres to less than a kilometre. The scale of groundwater flow has been categorised
by Coram and others (2000). These are termed groundwater flow systems (Table 6.3) and are used

to describe the aquifers on the water resource map.

Plan view Elevation

[Mudstone Mudstone

A km, 1km
Figure 6.3 Flow path of water in a fractured rock aquifer. This is a local system.
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Table 6.3 Aquifer flow systems (Adapted from Coram et al., 2000)

Groundwater Flow path distance of Example
flow system groundwater
Local <5km Fractured rock aquifers in granite often have a short

flow path because the aquifer is only as extensive as
the group of fractures.

Intermediate 5 to 50 km Carbonate rocks that extend for tens of kilometres can
have longer flow paths as provided by the
interconnected caverns.

Regional > 50 km In large sedimentary basins, like the Great Artesian
Basin, the flow path is long because the sediments
have been deposited over a very large area and remain
connected. These aquifers may have high
permeability.

The rate at which groundwater flows is usually very slow compared to river flows. It can vary from a
few millimetres to several metres per year. Karstic aquifers are an exception where water can flow
almost like a river through caverns when they exist. Depending on the size and type of an aquifer, it
can take days to thousands of years for rainwater to complete its journey through an aquifer from
when it infiltrates into the ground to when it discharges. The water we drink from some springs could
be very old indeed.

6.3.2 Mapped aquifers / Groundwater resources
Groundwater resources are differentiated by aquifer category. In the Dunmarra and Hodgson River
region three aquifer categories have been identified and drawn on the water resource map (Table 6.4).

Each aquifer category has been determined by its aquifer type, flow system and the typical bore yield.

Table 6.4 Aquifer categories in the Dunmarra and Hodgson River Region represented on
the water resources map.
Representative Diagram of Aquifer Type Flow system Typical bore
colour on the map aquifer type yield

Fractured and karstic | Regional scale | 0.5to0 10 L/s
- W rocks — carbonate

rocks
- Fractured and Local scale 0.5-5L/s

r y\ /\ /\L * | weathered rocks

Fractured and Local scale 0-2L/s
\ / / weathered rocks with

minor groundwater
resources

The occurrence and characteristics of each of these aquifers is detailed below. The extent of each of
the aquifers has been determined by use of the geological maps and grouping together rock
formations that contain the same aquifer type. Drilling information is used to confirm the interpretation

of aquifer type and its extent. All water bores drilled in the Northern Territory are identified by a
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Registration Number (RN) and these are plotted on the water resource map. Details of each bore are
provided in Appendix A, D and E.

- Fractured and Karstic Rocks — carbonate rocks

The Cambrian Limestone Aquifers

The Anthony Lagoon Beds and the Gum Ridge Formation comprise two Cambrian aged limestone
aquifers. The Anthony Lagoon Beds consists of calcareous and dolomitic siltstone, fine grained
sandstone, limestone and dolomite (Brown and Randall, 1969). The formation occurs in the south and
south east of the map (see Figure 6.4) reaching a maximum recorded thickness of 210m in
investigation bore RN036471, which was drilled for the project in the south of Hayfield Station. A

detailed log of this bore is provided in Appendix B.

1 __! Study Area  ‘or—— 30 oo &
«  Registered Bore
= N

®  Shortland 1
*  RNO3G4T1 A
| CLA Absent

- CLA (Anthony Lagoon Beds over Gum Ridge Formation)
I cLA (Gum Ridge Formation)

- —

Figure 6.4 Extent of the Cambrian limestone
CLA = Cambrian limestone aquifer

The Gum Ridge Formation consists of limestone, dolomitic limestone, siltstone and chert (Kruse,
1998). The formation is a key regional aquifer in the Georgina Basin. The edge of the basin bisects
Nutwood Downs Station and the formation is absent in the north of the station and on Hodgson River
Station. The Gum Ridge Formation becomes thicker to the south reaching a maximum recorded
thickness of 230m in oil exploration bore Shortland No. 1, which was drilled in the south of
Shenandoah Station. On Shenandoah and Amungee Mungee Stations the Gum Ridge Formation
underlies the Anthony Lagoon Beds.
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The Cambrian limestone aquifers do not outcrop in Dunmarra-Hodgson River area and to access the
aquifers you need to drill through Quaternary and Tertiary alluvial deposits as well as siltstone and
sandstone of the Cretaceous Mullaman Beds. These overlying formations range in thickness from
less than 25m in the north of the map to over 125m in the south. Figure 6.5 provides an indication of

the drilling depth to the top of the Cambrian limestone aquifers. To tap the water resource it is

necessary to drill into one of the aquifers until groundwater is intersected; this may involve drilling tens

of metres below the physical top of the formation. The Gum Ridge Formation overlies the Antrim
Plateau Volcanics (also locally referred to as the Nutwood Volcanics) over much of the mapped area.
An inset is provided on the map showing the elevation (in AHD?) of the top of the volcanics. Another
inset on the map shows ground level also in AHD. The difference between the two levels provides a
guide for estimating the maximum depth of Cambrian limestone from ground level. Combining this
with the information provided by Figure 6.5 (also provided on the map) allows the thickness of the

Cambrian limestone to be estimated.
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* AHD = Australian Height Datum where ‘0’ is mean sea level.
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The Cambrian limestone aquifers are the primary water resource in the Dunmarra-Hodgson River
region except in the northeast where the Georgina Basin pinches out and the aquifers are absent.
Within the map area there are 70 bores constructed in the Cambrian limestone aquifers, this
represents around 70% of all successful bores drilled in the region (see Table 6.5). Recorded airlift
yields for the aquifers range between 0.3 L/s and 25 L/s. The average yield of 3.3 L/s reflects the fact
the majority of bores tapping these aquifers have been drilled for stock and domestic use. Commonly
the yield requirement for stock bores is small and as such bores only target the top section of the
aquifers. Bore RN036471 was drilled as an investigation bore for the Gulf Study project. This bore
penetrates the entire thickness of the Anthony Lagoon Beds and produced an airlift estimate in excess
of 25 L/s. The result suggests that bores which fully penetrate either of these aquifers and are well

constructed, may achieve significantly higher yields than existing bores.

Table 6.5 Dunmarra-Hodgson River bore yields
Aquifer Screened Number of Bores Yield Range (L/s) | Average Yield (L/s)

Cambrian limestone aquifers 70 0.3-25 33

Bukalara Sandstone 22 0.3-5 25

Nutwood Volcanics 2 Insufficient data Insufficient data
Mullaman Beds 2 Insufficient data Insufficient data
Undifferentiated Proterozoic 2 Insufficient data Insufficient data
Unsuccessful/No data 29 NA NA

The depth to groundwater in the Cambrian limestone aquifers ranges from 27m below ground level
along the northern edge of Basin, to over 125m below ground level along the Carpentaria Highway on
Amungee Mungee Station. A generalised depth to watertable map is provided in Figure 6.6 and on
the map. There are no known monitoring bores in the Cambrian limestone aquifers in the Dunmarra-
Hodgson River region. Consequently little is known about groundwater level trends and flow paths
within the aquifers. Limited water level data collected from bores at the time of drilling suggests

groundwater in the Cambrian limestone aquifers flow in a broad northwest direction.
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Bukalara Sandstone

Fractured and weathered rocks

The Bukalara Sandstone aquifer occurs in the north of Nutwood Downs Station and on Hodgson River

Station. The formation consists of red to white quartz sandstone with minor interbedded shale (Dunn,

1963). Jointing within the sandstone is likely to increase the potential yield of the aquifer. The

Bukalara Sandstone outcrops in a thin band to the north of the Nutwood Downs Homestead. To the

west and south of the homestead the aquifer is capped by basalts of the Nutwood Downs Volcanics.

The thickness of the basalt cover varies from 10’s of metres up to 140 metres in bore RN034181. The

basalt acts as a confining layer and it is necessary to drill through this formation to access

groundwater in the underlying sandstone. In two bores (RN023164, RN009378) minor groundwater

supplies have been encountered in the fractured basalt of the Nutwood Downs Volcanics. However,
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the majority of bores in the area target the underlying Bukalara Sandstone which suggests the

groundwater resource in the Nutwood Downs Volcanics is marginal at best.

The Bukalara Sandstone reaches a maximum recorded thickness of 289m in oil exploration bore
Mcmanus 1, which was drilled on Maryvale station 15km west of the Dunmarra-Hodgson River region.
Within the map area there are 22 successful bores constructed in the Bukalara Sandstone aquifer.
Bore yields estimated from airlifting typically range between 0.3 and 5L/s with an average yield of
2.5L/s. The depth to water in the aquifer ranges from 3 to 34 metres below ground level (see Figure

6.6). Groundwater flows in a northerly direction within the Bukalara Sandstone aquifer.

Minor in extent are the Hodgson Sandstone and Arnold Sandstone of the Roper Group. These
sandstones have similar characteristics. They largely lie in the north-east of the map region. They
have not been extensively drilled in the region but yields at the lower end of the range (<3 L/s) are

anticipated.

Fractured and weathered rocks with minor groundwater resources

Minor groundwater supplies may be encountered in the fractured and weathered Proterozoic
siltstones, mudstones and sandstones of the Roper Group in the north-east of Nutwood Downs Station
and eastern and western Hodgson River Station. These rocks are often only sparsely fractured and
therefore contain only low yielding aquifers. Low yields (<2 L/s) should be expected. Similarly
groundwater resources in Cretaceous deposits are considered marginal and where they overlie the

Cambrian limestone the latter is targeted.

6.3.3 Other groundwater supplies
Alluvial deposits can also provide minor groundwater supplies. These unconsolidated sediments
belong to the sedimentary porous rock aquifer type (Table 6.2) and are associated with the deposition
of sediment along stream and river courses. They are limited in extent and are not shown on the map.
Bores generally yield less than 0.5 L/s. At present there are no registered bores in the map area

accessing shallow alluvial aquifers.

6.4 Groundwater Quality

Groundwater quality is affected by evapotranspiration of rainfall and rock type.

Rainwater contains salts. As rainwater moves down through the soil to the watertable
evapotranspiration concentrates the salts. Salts are made up of ions. For example table salt (Sodium
Chloride) is made up of the ions Sodium and Chloride. Common ions used to describe water quality
are listed in Appendix E. If recharge is low then the salts can become so concentrated that the water

becomes unsuitable for human consumption. Low recharge can be due to low rainfall but it can also
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be related to rock type. Mudstones for example would have low recharge because the small particle
size of the rock allows little water through.

Rock type affects water quality because, as water moves through them, it picks up (dissolves) salts
from the surrounding rock. This process is particularly evident in limestone and dolomite because they
contain high amounts of calcium or magnesium
carbonate which dissolve in acidic conditions (Plate
6.1) and our rainfall is naturally acidic. When these
rocks dissolve, calcium, magnesium and bicarbonate
ions are released into the water. Hence groundwater
rich in these ions has most likely come from a

limestone or dolomite Formation.

Plate 6.1 A drop of acid dissolving limestone
as shown by the fizz. This is a common field test
for carbonate rocks.

6.4.1 Water quality measurements
In order to describe the quality of water and its suitability for drinking or other use, a number of
parameters can be measured in the field and in the laboratory. One of these parameters is Total
Dissolved Solids (TDS) which is a measure of the saltiness of the water. It is usually described in
terms of the number of milligrams of salt in a litre of water (mg/L).

The Australian Drinking Water Guidelines (ADWG, 2004) define good quality drinking water for human
consumption from the perspective of health and aesthetics. The guidelines state that good drinking
water has a TDS of less than 500 mg/L, and that a TDS of 500 — 800 mg/L is fair. A TDS of greater
than 1000 mg/L is considered unacceptable. High TDS may be associated with excessive scaling and
unsatisfactory taste. A simple way of estimating TDS in
the field is by measuring the water's electrical
conductivity (EC). Salt present in the water will make it
- more conductive for an electrical current, which can be
easily measured with a small field probe (Plate 6.2).

EC is measured in microSeimens per centimetre,

uS/cm. TDS is approximately equal to 0.6 x EC.

Plate 6.2 Ursula measuring the EC of a creek.

Water can also be described as being ‘hard’ or ‘soft’. ‘Hard’ water requires more soap to produce
suds than 'soft’ water, and is generally associated with groundwater occurring in limestone and

dolomite aquifers. These aquifers contain calcium or magnesium rich waters. Water having more

28



than 150 mg/L calcium carbonate can deposit scale in pipes and water heaters under favourable

conditions.

Another parameter which can be easily measured in the field, and give an immediate indication of
water quality and suitability is pH. pH is a measure of the hydrogen ion concentration. Water is said
to be either acidic or alkaline, depending on the relative concentration of hydrogen ions. A pH of 7
indicates neutrality, a pH of less than 7 indicates an acidic water, and a pH of greater than 7 indicates
an alkaline water (Table 6.6). A low pH can be caused by high levels of dissolved carbon dioxide.
Acidic water is corrosive to metal bore casing and pipes, but is still suitable for consumption if plastic
or PVC bore casing' and pipes are used to distribute the water. Alternatively, the water can be treated
by aeration, which allows the dissolved carbon dioxide to be released to the atmosphere, causing the
pH to increase. Alkaline water is generally associated with limestone or dolomite aquifers, and is a
good indicator of the aquifer rock type. High alkaline waters can also be treated to lower pH. It should
be noted that pH measurements taken from airlifted water during the drilling process may not give a

true indication of the pH.

Table 6.6 pH and water quality characteristics observed in the map region.

Acidic Neutral Alkaline

pH <7 pH=7 Ph>7

Often due to high levels of dissolved Can be due to high carbonate

carbon dioxide content sourced from dolomite or
limestone

Generally EC < 150 uS/cm Generally EC > 300 uS/cm

indicating low mineral content in the indicating that the water may

water. The surrounding rocks may contain dissolved minerals from the

be inert or recharge may be high. surrounding rock.

Measurement of pH in the field is important, as during sampling, storége and transportation to a
laboratory, there may be changes in pH due to chemical reactions. Field measurement is easy, and

generally done by using a small probe which can give excellent results if regularly calibrated.

Besides undertaking field measurements of water quality parameters, water samples were also taken
from a number of springs, creeks and bores prior to and during this project. These samples were then
analysed in a laboratory where the quantity of common ions in the water was determined. These
results are detailed in Appendix E. The water quality could then be characterised for an aquifer or a

stream.
6.4.2 Water Quality and Aquifer Type

Following is a basic description of water quality for each of the aquifer categories denoted on the water

resource map.
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- Fractured and Karstic Rocks — carbonate rocks

Cambrian Limestone Aquifers

In the map area, the Cambrian limestone aquifers have an average TDS of 770 mg/L and a range
between 93 and 1640 mg/L. The pH of the aquifer is sub-neutral varying between 6.2 and 8.7, the
normal pH range in groundwater is 6 to 8.5 (Hem, 1985). A breakdown of groundwater TDS in bores
screening the Cambrian limestone aquifers, according to Australian drinking water standards (ADWG,
2004), is provided in Figure 6.7. 50% of the constructed bores report groundwater of good to fair
quality. Spatially, groundwater quality deteriorates west of the Stuart Highway, an area that coincides
with the bedrock high separating the Georgina and Wiso basins. In this area the groundwater
resource is very marginal as a drinking supply. All recorded groundwater samples in the Cambrian
limestone aquifers are of suitable quality for stock watering. Due to the carbonate aquifer type
groundwater is typically very hard with an average value of 376 mg/L (CaC0s). Bore water is likely to
deposit some scale in pipes and hot water systems. The groundwater also has elevated iron
concentrations (average 3.0 mg/L), which may lead to staining and fouling of pipes and appliances.
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Figure 6.7 Breakdown of groundwater quality in bores screening the Cambrian limestone
aquifers according to drinking water standards (ADWG, 2004) and the spatial pattern of
groundwater TDS in registered bores across the Cambrian limestone aquifers.

Bukalara Sandstone

Fractured and weathered rocks

Grou ndwéter in the Bukalara Sandstone aquifer has an average TDS of 550 mg/L and a range from
130 to 1510 mg/L. A breakdown of groundwater TDS in bores screening the Bukalara Sandstone
aquifer according to Australian drinking water standards (ADWG, 2004) is provided in Figure 6.8.
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Around 60% of Bukalara Sandstone bores have a TDS that falls in the good drinking water category.
However, the aquifer has a low level of development with only 16 registered bores and consequently
spatial variation in groundwater quality within the aquifer is not well understood. Groundwater is
neutral with a pH range of 6.3 to 7.9. Scaling, staining and fouling may be encountered with
groundwater use due to elevated iron concentrations (average 1.7 mg/L) and because the

groundwater is typically hard (average 221 mg/L CaCO0s).
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Figure 6.8 Breakdown of groundwater quality in bores screening the Bukalara Sandstone
aquifer according to drinking water standards (ADWG, 2004) and the spatial pattern of
groundwater TDS in registered bores in the Bukalara Sandstone Aquifer.

Fractured and weathered rocks with minor groundwater resources

Generally, quality in these minor fractured and weathered aquifers has a very wide variation and it is
not unusual for the TDS to exceed the guideline value for drinking water, with rock type and poor

recharge being the likely causes.

6.5 Recharge
Recharge is where water is added to an aquifer. Recharge can be observed by monitoring water
levels in bores. It is important to carefully manage areas where recharge occurs to ensure

groundwater quality is maintained.

Recharge is where water is added to an aquifer (Figure 6.1). Recharge amounts vary with rainfall, soil
and geoiogy. It occurs through three main mechanisms; diffuse, point source and stream bed. Diffuse
recharge is the widespread downward seepage of rainwater, point source recharge occurs through an
opening in the ground such as a sinkhole allowing direct drainage to the aquifer, and stream bed
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recharge is where water drains from a stream to an aquifer (the water level of the aquifer must be

lower than river level for this to occur).

Recharge is affected by geology or rock type and soil type. The amount of water that reaches an
aquifer is dependent on the rock types or soils that overly the aquifer as well as the rocks that make up
the aquifer. Water moves through some rocks and soils better than others, that is, they have a better
permeability. Permeability is affected by the size and shape of the voids in the rock and how well the
voids are interconnected. A coarse sand or a limestone, for instance, has a high permeability whereas
a mudstone or a poorly fractured granite has a low permeability. If a sand is overlain by a mudstone
or clay, then it will be poorly recharged, but if it is unconfined it will be better recharged (Figure 6.9).
When an aquifer is confined the recharge area can be restricted to the area where the rock is in

outcrop (Figure 6.9).

Recharge area
< = Poor recharge

Good recharge

Figure 6.9 Recharge to a confined and unconfined aquifer.

High rainfall usually results in better recharge. Recharge is indicated by the rise of groundwater levels
and can be observed in bores which are monitored. Currently there are no bores being monitored in
the map region however we can gain an insight of the variation in recharge to the Cambrian limestone
aquifers in the Dunmarra region from bores located further afield, west and north of the map region,

but within the aquifers. The data from these bores is presented in Figure 6.10.

At RN029013 and RN029012 (Figure 6.10) the Gum Ridge Formation is located under Cretaceous
cover and there is little recharge as observed by the low variation in water level. This is the type of
response to rainfall we would expect to see in the map region as the aquifer similarly lies beneath
Cretaceous sediments. Where the cover is thin recharge is more likely, such as the central region of
Nutwood Downs Station where the Cambrian limestone is closest to the surface (ie between 0 — 25 m
below ground level, Figure 6.5). Where the aquifer is in outcrop better recharge is enabled and a

more dynamic variation in water level is observed such as at RN034039.
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Dept Nat RESOUI'CGS, The Arts & Spor‘t HYPLOT V132 Output 24/1022009

Period 10Year Plot Start 00:00_01/01/2000 2000-10
Interval 5 Day PlotEnd  00:00_01/01/2010

<~ RN028013 PL=665 MARYFIELD ST 100.11 Line/Point Level (m) Gw
o RN029012 PL=593 ELSEY STN 100.11 Line/Point Level (m) GW

o RNO34039 MATARANKA 3/04 100.11 Line/Point Level (m) GwW
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Figure 6.10 Water levels in bores within the Cambrian limestone aquifers.
(Not within the map region)

Recharge areas should be managed to ensure water quality is maintained. For example, sewage
works should no be located over recharge areas. Recharge is often described as the amount of
rainfall that has entered an aquifer in mm/year or by the rise in water level in an aquifer in metres. Up

to 20% of annual rainfall results in groundwater recharge.

The sustainable yield of an aquifer can be considered as that amount that can be extracted from an
aquifer without adversely affecting the environment and reducing the average groundwater level in

that aquifer. In other words the extraction rate should be less than the average recharge rate.

As part of the Gulf Water Study the Gum Ridge Formation and its lateral equivalents were modelled by
Knapton using the computer based Feflow numerical groundwater model and a report is available (see
Knapton, 2009). The aquifer discharges to the Roper River at Mataranka providing baseflow to the

river thereby maintaining ecosystems downstream. There is strong demand for water from this aquifer
for agriculture and hence water allocation planning for the aquifer has commenced at Mataranka. The

model will feed into this process and provide a guide to sustainable extraction limits of the aquifer.

6.6 Groundwater discharge and dependent ecosystems
One way groundwater discharges is through springs. Springs and seeps are marked on the water
resource map. Localised springs are where groundwater discharges from one point but groundwater
can also discharge as diffuse flow along a river bed. Diffuse or streambed seepage is where a stream
cuts through an aquifer allowing water to drain into the stream. The area of drainage forms the

discharge zone, which is marked by a gradual downstream increase in river flow. Another less
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obvious way in which groundwater discharges is through evapotranspiration. Plants can tap into
groundwater when it is shallow enough and similarly groundwater can be directly evaporated through

the soil when it is within two metres of the surface.

Springs occur where the watertable is at or above the ground surface. They can be permanent

(perennial) or periodic (ephemeral) due to fluctuations in the local watertable.

There are no springs discharging from the extensive Cambrian limestone aquifers in the map region
as the watertable within this aquifer lies at least 25 m below ground level. Springs however do
discharge from this aquifer further north (around Mataranka), outside of this map region. These

springs include the iconic Mataranka hot springs.

6.6.1 Types of springs
Springs are located on Hodgson River Station and Nutwood Downs Station. The likely spring types on

these stations are outlined below.

Depression Springs

This type of spring results when the watertable is intersected by a low point (a depression) in the
landscape such as a valley or escarpment, allowing drainage to occur from the surrounding rock.
(Figure 6.11) Sometimes the low point in the landscape is resultant of a fracture or fault and the
aquifer can be localised to that feature. Some springs can be temporary features occurring only when

the watertable reaches the surface after periods of good rainfall.

__“‘:_-;__l :-:f“-\
B Spring™~=x.___
-~ “'_:—_:_ ....... -}
Sandstone Saﬁdstone
Figure 6.11a &b Depression spring in a valley and at an escarpment

Contact Spring

This type of spring arises when a more permeable rock such as sandstone, lies above a less
permeable rock such as siltstone (Figure 6.12a). Water stored in the upper layer seeps out at the
contact between the two rock types because it is unable to penetrate into the lower layer. Often there
is a zone of seepage or swampy area at the contact. Seepage along the contact can eventually

coalesce to form a creek. These springs are often seen at the base of escarpments.
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Another type of contact spring can occur where a less permeable rock overlies and confines a more
permeable rock (Figure 6.12b). Water stored in the lower layer seeps out at the surface where it is no

longer confined.

Often at the contact between two rock types there can be enhanced weathering'in the rocks enabling

aquifer development.

TR

Sandstone

.

el §Prtng

Sandstone

Figure 6.12 a&b Contact spring where a more permeable rock overlies a less permeable
rock and visa versa.

Fault Spring
This type of spring occurs when a fracture or fault
S&ring provides a pathway to allow groundwater to rise to

the surface, in areas where it is normally confined

beneath a low permeability rock. Sometimes hot

NON-AQUIFER
€ (egshale) water emerges from these springs because they

water moves up fault

AQUIFER
(eg dolomite)

FAULT are sourced from some depth below the surface.

Figure 6.13 Spring discharge from a fault.

6.6.2 Occurrence of springs
The spring at Nutwood Downs Station homestead and Cambell Spring on Hodgson Downs Station are
likely fault springs as the geology map clearly shows faults at the spring locations. The Nutwood
Downs Spring is surrounded by water loving vegetation such as palms and paperbarks (Plate 6.3).

This is considered a groundwater dependent ecosystem and it provides a refuge to wildlife.
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Plate 6.3 a & b Spring at Nutwood Downs Station.

Kempsey Spring and Crawford Spring lie at the contact between the overlying Antrim Plateau
Volcanics and the Bukalara Sandstone. These springs are likely to be contact springs of the type

shown in Figure 6.12b.

Seeps have been distinguished through satellite imagery as areas marked by lush vegetation. They
are located in the north and north-east of Hodgson River station but are only few in number. These
are likely to be depression or contact springs of the type shown in Figure 6.11 and 6.12. Some of the
seeps are also associated with faults. Faults or fractures provide added permeability to rocks. At
times the groundwater in sandstone escarpments does not break out in the form of a spring but comes
close to the surface. These areas are often also marked with lusher vegetation as tree roots find their
way to the watertable. The vegetation associated with springs can effectively be considered

groundwater dependent.
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7 SURFACE WATER

Surface water occurs as rivers, springs, lakes and billabongs and can be characterised into two main
sources: directly from rainfall and rainfall runoff; or from groundwater discharge which provides

baseflow to many rivers in the Top End (Figure 7.1).

RAINFALL

Figure 7.1 Runoff and Baseflow Components of Surface Water

When examining surface water occurrence it is important to distinguish between these two sources.
Surface water derived from wet season rainfall and runoff will only persist if storage is high enough to
last through the Dry season. It is the baseflow component that keeps rivers and creeks flowing

through the long Dry season.

In this map region there are no permanent flowing rivers because there is insufficient baseflow.
Essentially the rivers provide drainage of wet season rainfall-runoff. Only isolated permanent
waterholes occur in deeper sections of the Arnold and Hodgson Rivers on Hodgson River Station.
The Arnold River has numerous large waterholes, the largest of which is Minimere. Some of these

waterholes could be targeted for domestic or stock water supplies.
In the Wet season, river flows increase due to rainfall runoff. The increase in flow at a point along the

river is dependent upon the rain that has fallen in the catchment upstream from that point. For the

same amount of rainfall, larger catchments have larger flows.
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7.1 How surface water sites are recorded

All NRETAS surface water sites have a unique ‘gauge site’ (G) number and name eg. G9030252
Arnold River at 4 km u/s Minimere lagoon. The first three digits of the (G) number refer to the basin
(catchment) in which the site is located and the following digits identify the site. Figure 7.2 shows the
two basins in the map region, 903 Roper River and 028 Wiso. The Roper River basin lies in the north

and the Wiso basin in the south. The divide between these two basins is shown on the map.

A listing of all the NRETAS surface water sites within the mapped area is provided in Appendix F. All
these sites lie within the Roper River catchment ‘903’. At only one site has flow been measured.
These sites largely record water quality and this data is provided in Appendix G.

D § &}
&) S/ /
ff ( f’ Q( |
\ L ‘
{ ~ e @ =
AR 5 & Sz '
) =2 \ t%l‘ g l’-y-p\"k
= Lammah] &/ Sl Ay
! ':/ T/ O/z e
\ ROP|ER RIVER | "

2 g
| JA@}FM(() /ﬂ{fARFfﬁm
Dunmarra &

l
]

e Hodgson River(“1
{ aiy Waters Region //" ‘>

& g y
j
]
)
|
S ]
{
4
=
= @a\\ 7~ Creek
N — kmh‘__ﬂ\
B | s
Figure 7.2 Basins in the Dunmarra and Hodgson River Region

(Excerpt from DIPE, 2002)

On the Water Resources maps for the Gulf region flows along rivers and creeks are plotted according
to the minimum flow reflecting the environment at its driest. However over the Dunmarra Hodgson
River region most rivers dry up. Only in the Hodgson and Arnold Rivers will isolated waterholes

remain. The larger waterholes have been marked on the map.

38



8.

WATER RESOURCE DATA AND AVAILABILITY

A listing of departmental water resource reports pertaining to this region is provided in Appendix C.

The Water Resource Map that accompanies this report was produced by NRETAS. It can be reprinted

at any time and made available to interested parties.

All products produced for the Gulf Water Study are available in digital format on DVD. The DVD titled
‘The Gulf Water Study’ contains the following products:

»

The five water resource maps covering the Gulf region

This report and the reports for the other regions of the study
Posters pertaining to the study area

A GIS which uses the program Arc Explorer

A spatial photographic and video database

The DVD is available through the Natural Resources Division of NRETAS.

All detailed information on surface water sites is kept on the NRETAS ‘Hydstra’ database. Requests
for such data can be made to: Spatial Data and Mapping Branch, NRETAS Phone {08) 8999446,
Email: DataRequests. NRETA@nt.gov.au

All bore reports are available through the internet site www.nt.gov.au/nretamaps. These are regularly

updated.
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10. GLOSSARY

Airlift Yield: The rate at which water is extracted from a bore using compressed air downhole.

Aquifer: A body of rock which is sufficiently permeable to conduct groundwater and to yield useable

quantities of groundwater to bores and springs

Baseflow: The groundwater contribution to a stream. Baseflow often maintains the flow in a stream

over the Dry season.

Catchment: Area in which rainfall collects to form the flow in a river.

Confined aquifer. A confined aquifer occurs where an aquifer is overlain by a confining bed. The
confining bed prevents upward movement of the groundwater. Such aquifers are usually completely
saturated with water which is commonly under pressure. Therefore when a bore intersects the
aquifer, water rises up the bore. If the pressure is sufficient to drive the groundwater above the ground

level, the bore is called artesian.

Carbonate rock: A rock such as limestone or dolomite, consisting largely of the carbonate minerals;

calcium carbonate or calcium magnesium carbonate.

Consolidate: Any process whereby soft or loose earth materials become firm, for example the

cementation of sand or the compaction of mud.

Dolomite: A sedimentary rock composed mainly of the mineral dolomite (calcium magnesium

carbonate)

Electrical conductivity, EC: The measure of the ability of water to conduct electrical current. The
magnitude is directly related to the dissolved mineral content of the water. EC is measured in

microseimens per centimetre, nSfcm.
Ephemeral: A creek or river that dries up in the dry season.

Evaporation: The process whereby liquid water turns fo vapour. It accounts for the movement of

water to the air from sources such as the soll, canopy interception, and waterbodies.

Evapotranspiration: The sum of evaporation and plant transpiration from the Earth's surface to the

atmosphere. Transpiration accounts for the loss of water from plants as vapour through its leaves.

Fractured: A fractured rock is one that is broken by joints, cracks or faults.
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Geology: Science of earth’s composition, crust, rocks, origin,

structures, historical changes and processes.

Geographic Information System (GIS): A computer system that captures, stores, analyses,

manages and presents data that is linked to location. Data can be viewed and accessed using a
computerised map.

Geophysics: The use of specialised surveys to give an indication of underlying rock type. Techniques
such as magnetics, gravity, electro-magnetics, and seismics can be used on the earth's surface in
order {o indicate geology.

Groundwater: Water beneath the surface of the earth that is in the saturated zone.

Groundwater dependent ecosystems: A community of plants and animals that rely partially or

comptetely on groundwater for its existence.

Groundwater Discharge: The release of groundwater to the surface by seepage, evaporation or

transpiration (from plants).
Hardness: A measurement of the level of calcium carbonate in water.

Impermeable: An impermeable soil, rock or sediment is that in which fluid (water) is unable to pass

through.

Karst: A term describing typical geologicftopographic attributes of limestone or dolomite resulting from

mineral solution such as caves and sinkholes.

Monitoring/Observation bore: A bore used for measuring groundwater levels.
Perennial: A stream, lake or waterhole which retains water throughout the year.
Perennial flow: Flow that is retained throughout the year.

Permeability/Permeable: The capability of sediments and rocks to allow water to move through

them.

PH: A measure of acidity (low pH) or alkalinity (high pH). A pH of 7 indicates neutrality whereas lower

pH levels indicate acidity.
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Porosity: The total amount of pore space in a soil or rock.

Recharge: Addition of water to an aquifer to become groundwater,

Runoff. Rainwater that leaves an area as surface flow.

Sandstone: A sedimentary rock composed of sand grains cemented together.

Spring: Outflow points for groundwater where the watertable is near or above the ground surface.
Siltstone: A sedim'entary rock composed of silt sized particles.

Standing Water Level: The level below ground surface, to which groundwater rises in a bore.
Surface Water: Water that is on the earth's surface, such as a stream, river, lake or reservoir.
Sustainable: maintain (without adverse effect)

Topography: The shape and height of the land surface.

Total Dissolved Solids (TDS): The amount of dissolved material in water, usually expressed as

milligrams per litre (mg/L.).
Unconsolidated: A sedimentary deposit in which the particles are not cemented together.
Watertable: Level of the surface of the groundwater. It is often measured in observation bores.

Water quality: Physical, chemical, biclogical characteristics of water and how they relate to it for a

particular use.

Water Year: The water year splits the year from September of one year to August of the next year.

Hence the total Wet season rainfall is accounted for.

Yield: Amount of water which can be supplied by an aquifer or pumped from a bore over a certain

time period.
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APPENDIX B

DETAILED LOG OF RN036471

Gulf Water Study Bore No. RN036471
Northing: 8116795 Geologist: Simon Fulton Date Started: 05/12/2008 Total Depth: 274m
Easting: 333994 Driller: lan McMasters Date Completed: 12/12/2003 SWL: 84.07 mbtoc
g § Gamma Caliper Induction g
g 2 ) o 88 &% &8 §. ¢ g &
2 £ Lithology Description e
|IIII|II|I|IIIJ|UM| IIIIIlIIII|IIII|IllI| III[I|IIII|IIII'HI[I
I (L [
— 0 | | I [ | I |
= 8 B LATERITE Clay derk red with noduter {r [= Lo Lo
— = | ironsiones
- o : \l 1 I Il
= [ [ |
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[ hard, with quariz, feldspar and minor
10 i ik Lo Lo [
i é | I Lo Lo
- | SILTSTONE, yellow (S It I
C Trght rown, Trterbedasd g 1] ol Lo
— with thin layers of fine grained - SO | [ (1S [
- S ‘ L1 L1 Lo
— 20 | Lo T
C w
- = % M [ I
: 3 SILTSTONE, yellaw | N (N
— £ I - Lol
= 2
- S _ P o B bl
— 30 o NE, light brown, fing - S | EX E
- ol M grained, precominantly sub rounded | | I ‘ I I I | [
L = | _quartz and feldsca {
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— 40 | 2 Lo [ o -l
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Construction Detail
8 inch steel casing (0 to 5.65m)
& inch steel casing (5.65 to 143m)
5% inch open hole {143 to 274m) Page 1/4




Gulf Water Study Bore No. RN036471
Northing: 8116795 Geolagist: Simon Fulton Date Started: 05/12/2008 Total Depth: 274m
Easting: 333994 Driller: lan McMasters Date Completed: 12/12/2008 SWL: 84.07 mbtoc
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Construction Detail
8 inch steel casing (0 to 5.65m}
G inch steel casing (5.65 to 143m)
57% inch open hole {143 to 274m) Page 2/4
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Gulf Water Study

Bore No. RN036471

Northing: 8116795
Easting: 333994

Geologist: Simon Fulton
Driller: lan McMasters

Date Started: 05/12/2008
Date Completed: 12/12/2008

Total Depth: 274m
SWL: 84.07 mbtoc
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Construction Detail
8 inch steel casing (0 to 5.65m)
B inch steel casing (5.65 to 143m)
57% inch open hole (143 to 274m) Page 3/4
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Gulf Water Study Bore No. RN036471
Northing: 8116795 Geologist: Simon Fulton Date Started: 05/12/2008 Total Depth: 274m
Easting: 333994 Driller; lan McMasters Date Completed: 12/12/2008 SWL: 84.07 mbtoc
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Construction Detail
8 inch steel casing (0 to 5.65m)
6 inch steel casing (5.65 to 143m)
57 inch open hole {143 to 274m) Page 4 /4
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APPENDIX C

DEPARTMENTAL WATER RESOURCE REPORTS

Scan No: NRD No: | Title Type | Area Author
Bore completion — Hodgson River Hodgson

WRD84056 56/84D Outstation GW River Karp, D
Baseflow Water Quality Surveys in Rivers in
the NT Vol.11. Roper, Wilton & Hodgson

WRD88010 | 10/88d Rivers SwW
Bore Completion Report, RN 25384, Hodgson

WRD88046 | 46/88D Hodgson River DLH-600 Qutstation GW River Verma, M
Assessment of Groundwater Resources on Hayfield-

WRD04020 | 20/2004D | Hayfield and Shenandoah Stations GW Shenandoah | Tickell, S
Bore Completion Report, RNs 24815,24816 Buchanan

WRD88043 | 43/88D & 14817 Buchanan Highway GW Downs Karp, D

Reports can be viewed at:

http://www.nt.gov.au/landwater/index.jsp
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APPENDIX E

BORE WATER CHEMISTRY

All groundwater contains various kinds of dissolved salts (minerals). Small quantities of many of these salts

are essential to good health. Excessive concentrations however, can limit the uses of the water.

Following is some information to help you interpret the water quality represented on the following pages.

The information has been summarised from NRETAS technical fact sheet @

www.nt.gov .au/nreta/publications/natres/waterfactsheets.html. More information is available from this site.

Source of dissolves salts:

Salts in the water originate from minute quantities dissolved in rain water and from the chemical breakdown

of rocks. Nitrate is also produced in the soil by natural biological activity. Over long periods of time

evaporation concentrates them to varying degrees.

Guideline Values:

The maximum recommended values listed beside each salt are guidelines rather than strict limits. The

reason for this is because there are often many factors governing how a particular salt affects the user.

These can include a person’s age and the total volume of water consumed. The guidelines given below are

conservatively chosen in order to cover most situations. (Guideline values for stock noted in brown)

Fluoride 1.5 mg/L
(Stock 2 mg/L)

This limit is based on health considerations. Excess fluoride can be removed by water

treatment.

Hardness 200 mg/L
(Aesthetic guideline only)

Hardness is a measure of the amount of calcium and magnesium in the water. Hard
waters can cause the build up of scale in hot water pipes and fittings. They also require
more soap to obtain a lather.

Iron 0.3 mg/L

Above this limit, taste may be unacceptable but it does not pose a health problem. High
iron concentrations give water a rust brown appearance resulting in staining of laundry,
pipe encrustation and odour problems. A common way to remove iron is to aerate the
water by cascading it into a tank and allowing the iron to floc or settle.

Nitrate 50 mg/L

Based on health considerations a limit of 50mg/L is recommended for babies less than

(Stock 400 mg/L) three months old and 100mg/L for older children and adults. Nitrate levels can be reduced
if necessary by water treatment.
pH 6.5-8.5 This is a measure of the acidity or alkalinity. Values less than 6.5 indicate acidic water and

(Stock 5.5 - 9.0)

can results in corrosion of pipes and fittings. When pH is more than 7.5, the water is
alkaline and encrustation of pipes with calcium carbonate can occur. pH can be treated.

Total Dissolved Solids
(TDS) 500 mg/L
(Stock 10000 mg/L)
Chloride 250 mg/L
Sulphate 250 mg/L
(Stock 2000 mg/L)
Sodium 180 mg/L

Above these limits for TDS, chloride, sulphate and sodium, taste may be unacceptable but
it does not pose a health problem. (Aesthetic guideline only) TDS is approximately equal
to 0.6 x EC

The following bore water chemistry data is provided in alphabetical order of station name
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APPENDIX H RAINFALL RECORDER SITES
h?lt;rtni;:r Site Easting | Northing | Commence Cease Status

DUNMARRA

DR014611 | ROADHOUSE 331293.3 | 8154967 | 31/08/1963 Open
NUTWOOD

DR014621 | DOWNS 409098.7 | 8251320 | 31/08/1935 Open

DR014712 Hodgson River 402817.2 | 8277703 | 31/07/1974 Open
NEWCASTLE
WATERS

DR015124 | (HEYFIELD) 329754.3 | 8125443 | 31/12/1967 | 31/12/1973 | Closed

DR015132 | STURT PLAINS 324584.3 | 8106955 | 31/12/1966 | 30/06/1974 | Closed

Sites are all located in zone 53, Datum MGA94.
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Back Cover: Indigenous wooden food and water carrier — Coolamon or Lujuluju -purchased from

Waralungku Arts, Borroloola

Daphne Mawson, a Garrwa woman, related the following story about a
coolamon of water. She lives in Borroloola and works at the Borroloola primary

school teaching indigenous culture in Garrwa.

Daphne Mawson

Story about the frog and the Pee Wee

Every night when | was little, my grandmother told me a story about the frog and the Pee Wee. It is a story of
how the rivers came to be and not to be greedy. She said that a long, long time ago in the dreamtime there
was a Pee Wee and a frog. The Pee Wee was the owner of a coolamon of water. He used to carry it

around.

One day the Pee Wee camped under a tree and hid the Coolamon of water. The frog came to the Pee Wee
to ask where he got water from. The Pee Wee said go north and the frog went north. In the evening he
came back tired and weary and said there was no water there. ‘Where did you get the water from’ he
asked? The Pee Wee replied ‘ah | forgot, | got the water from the east’. So the frog went to the east and as
he travelled he was getting very tired but he made it back to the Pee Wee. Once again he asked ‘where did
you get the water from’'? The Pee Wee said 'Oh silly me, that's right | got it from the south’. Off he slowly
went, he was getting very tired and very thirsty. But the frog still didn’t find the water and went back to the
Pee Wee. He asked the Pee Wee again, his lips were dry and parched, his voice was croaky ‘Where did
you get the water from’? The Pee Wee said ‘I'm getting old, | keep forgetting, that's right, | got it from the
west’. So off went the frog, he was very tired and dehydrated. By this time the Pee Wee was getting tired
because he hadn't slept for days as he was guarding his coolamon from the frog. He fell asleep. Poor old
frog slowly dragged himself back after not finding any water. He saw the Pee Wee had fallen asleep and
grabbed a rock and smashed the coolamon. Water gushed everywhere and that's how the rivers were
created. The Pee Wee woke up with a start and found his water gushing everywhere, he ran and grabbed
the stick and bashed himself over the head crying for his water. Blood streamed all over his body and that's
why today the black marks you see on the Pee Wee are the blood stains for when he cried for his water.
Today when you hear the first storms you hear the frogs in the lagoons, that's the frogs teasing the greedy

Pee Wee who wouldn't share his water.

This was the story my grandmother told to teach us to share everything, especially water which is needed for

everyone’s survival.
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