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1. Overview

About the water allocation process

Water allocation is the process of determining how much water must stay in the environment to protect ecological
functions and environmental requirements and how much is available for drinking and regional economic priorities.
Water allocation in the Northern Territory is undertaken at a regional level within defined areas known as water
control districts, which are declared by the Minister for Environment, Climate Change and Water Security
(Minister) by Gazette notice.

About the Mataranka plan area

The Mataranka plan is within the Daly Roper Beetaloo water control district (the district), an area of 330,000 km?
(Schedule C). The district includes a number of basins and aquifers. Separate water allocation plans have been
declared or are in development for different parts of the district.

The Mataranka plan applies to an area of approximately 9,282 km? extending about 190 km from north to south,
and up to 70 km east to west shown in Schedule C (the plan area). The plan area includes the towns of Mataranka
and Larrimah and the community of Jilkminggan. Pastoral leases cover about 40 per cent of the plan area, with
approximately 36 per cent of the plan area recognised as Aboriginal land.

About this document

This document is one of three core documents prepared as part of the water allocation process for the plan area.
This document references other documents and guidelines that may relate to the plan area, but which do not form
part of the core documents. The three core documents are:

Mataranka Water Allocation Plan 2024-2034 (the plan). The plan is declared by the Minister under section 22B(1)
of the Water Act 1992 (Act)™. The plan describes the estimated sustainable yield for the water resources of the plan
area in three water management zones, (Schedule D). The estimated sustainable yield is the volume of water that
can be taken sustainably from the water resources to which this plan applies. The plan allocates that water
amongst declared beneficial uses and provides for trading of water. The plan takes effect from the date in the
Gazette by the Minister and will remain in force for a period of ten years.

Mataranka Background Report 2024-2034 (this document, the report) provides details on the information and
processes that informed the plan, including available data and research on the surface water and groundwater
resources of the plan area. It also describes the key environmental values of the plan area and their dependency on
water resources, and the social and developmental context of the region, including existing water use and
projections of future water demand. The report collates the information and knowledge regarding the plan area at
the time of its preparation.

Mataranka Implementation Actions 2024-2034 (the implementation actions) details how the requirements in
section 34 of the Act with respect to the water resources of the plan area is fulfilled. It defines a continuous
program for the assessment of water resources in the plan area, including the investigation, collection and analysis
of data concerning the occurrence, volume, flow, characteristics, quality and use of water resources. That program
is described within the document as a series of implementation actions which includes a body of research,
monitoring and analytical work.

The Controller of Water Resources must take into account any water allocation plan applying to the area in
guestion when making a decision referred to in section 90(1) of the Act. The Mataranka 2024-2034 Background
Report, Implementation Actions and other factors may be taken into account, where relevant to the decision.

1 https://legislation.nt.gov.au/Legislation/WATER-ACT-1992

Department of Environment, Parks and Water Security
Page 6 of 82


https://legislation.nt.gov.au/Legislation/WATER-ACT-1992

Draft Mataranka Background Report 2024-2034

2. Summary

Overview

This section provides an overview of the development of the water allocation plan and the planning processes
used in the plan area and district.

The plan is comprised of three water management zones: North Mataranka, South Mataranka and Larrimah, across
an area of approximately 9,282 km? extending about 190 km from north to south, and up to 70 km east to west.
These areas are aligned to different hydrogeological characteristics of the aquifer, climatic conditions and
environmental and ecological values.

The purpose of the this document is to reference and summarise the foundational information and
knowledge that informed the development of the Mataranka Water Allocation Plan 2024-2034 and the
Mataranka Implementation Actions 2024-2034.

The dictionary in Schedule A defines particular words used in this report. Abbreviations are provided in
Schedule B.

Unless otherwise stated, terms defined in the Act have the same meaning when used in this report.

2.1 Water planning process

Information on the department’s approach to water allocation planning is available on the department’s
website?.

As part of the department’s commitment to the National Water Initiative the department is continuously
improving water management across the Territory. The department has recently restructured the
Territory’s water allocation plans into a series of three public documents to more clearly present the
statutory requirements, supported by applicable documents relevant to respective water control districts
and plan areas. The new structure is being applied to new plans under development and progressively
applied to existing plans as they are reviewed and replaced over the coming years.

2.1.1 Daly Roper Beetaloo water control district and plan area

Under section 22 of the Act, the Daly Roper Beetaloo Water Control District was declared on
19 October 2022.

A map of the district and plan area is provided in Schedule C.

This report is about the area subject to the Mataranka Water Allocation Plan 2024-2034, which is
contained within the district. Other water allocation plans apply to other parts of the district.

2.1.2 Water management zones

Three water management zones are recognised within the plan area based on hydrogeologically distinct
environments. These are North Mataranka, South Mataranka, and Larrimah as shown in Schedule D.

The delineation of these zones is informed by principles to:
e maintain natural groundwater flow direction and rate through the aquifer

e maintain water quality and natural mixing of groundwater from each zone, recognising that this is a
significant determinate of water quality in the Roper River

2 https://nt.gov.au/environment/water
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e reflect current and forecast land use intensity and essential infrastructure needs, for example
location of bores for drinking water

o reflect the aquifer properties and water quality across the plan area, and distinguish zones where
changes in aquifer conditions may impact beneficial uses within or adjacent to that zone

e distribute extraction and mitigate localised drawdown

e deliver environmental flows to iconic features and groundwater dependent ecosystems.

The western and eastern boundaries of the plan area correspond to the edges of the Daly geological basin,
which hosts the Tindall Limestone Aquifer. The northern boundary near the King River represents a
groundwater divide in the Tindall Limestone formation, where groundwater flows north towards the
Katherine River and south towards the Roper River. The southern boundary is adjacent to the Georgina
geological basin.

2.1.3 First water allocation plan

The plan is the first water allocation plan for the Mataranka plan area.

2.2 Population and land uses

The plan area has an established pastoral industry, and the region draws a significant number of tourists
each year for fishing, camping, and pleasure. Groundwater from the high yielding Tindal Limestone Aquifer
is used for agricultural and pastoral purposes, as well as public water supply, industrial, and domestic
consumption. The aquifer also significantly contributes to the dry season flows of the Roper River, and
groundwater discharge from the aquifer feeds the famous springs of Elsey National Park, providing
considerable cultural, recreational, tourism, and ecological benefits.

The plan area includes several small towns and settlements, the largest of which is Mataranka, which has a
population of 384 people (2021 ABS census), and sees a major rise in visitors during the tourism season.
The plan area includes Jilkminggan, a population of 254, Larrimah and other minor settlements.

The plan area contains land held by the Wubalawun, Yangman, Mangarrayi, and Beswick Aboriginal Land
Trusts. It is acknowledged that Aboriginal people have a spiritual connection to the springs, soaks,
billabongs, streams, creeks, and rivers that are related to the aquifer. Culturally significant sites include
Bitter Springs (Gorran), Rainbow Spring (Najig), Roper River, Elsey Creek and Red Lily Lagoon
(Ngarrmirngan). Aboriginal lands support a variety of land uses including residential areas, pastoralism,
mining, tourism and conservation.

Pastoralism covers most of the plan area and relies on access to the aquifer via stock bores. Irrigated
agriculture and light industry operators also rely on groundwater for production, and tourism operators,
councils and schools need water to maintain greenspaces including camping grounds, sporting ovals and
rest stops.

Elsey National Park, 8 km east of Mataranka contains prominent surface water features including springs,
creeks and the Roper and Waterhouse rivers. These are valued by the Mataranka community and visitors
to the region for their social, cultural, environmental and economic significance.

Department of Environment, Parks and Water Security
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3. Woater resources

Overview

This section outlines the foundational information and knowledge about the water resources in the plan area. The
scientific understanding of the water resources is underpinned by water monitoring, assessments and modelling.

The groundwater water resource managed through the plan is the regionally extensive and multilayered Tindall
Limestone formation and overlying Cretaceous sediments, which are collectively known as the Tindall Limestone
Aquifer (TLA).

The extensive understanding of the TLA and flows to the Roper River is informed by:

e acontinuous groundwater and surface water monitoring regime, groundwater investigations, and resource
assessments undertaken over many decades

e comprehensive integrated surface and groundwater model, which is used to inform plans and licence
decisions or conditions (announced allocations)

e the Strategic Regional Environmental and Baseline Assessment (SREBA).

It is also a region where some water dependant development has occurred, primarily for agriculture, tourism and
for public water supply, further informing the understanding of the resource and its response to water extraction.

Groundwater discharge to the Roper River occurs at Bitter and Rainbow Springs but also through the bed and
banks of the river and tributaries that intercept the TLA.

Long term monitoring and assessment studies show that rainfall, recharge and groundwater levels are seasonally
variable but have been increasing since the 1960s. Groundwater levels have continued to increase despite
extraction occurring (from around the early 2000’s onwards) confirming that:

e water extraction has had a negligible impact on groundwater levels or on dry season flows to the Roper
River

e groundwater levels and dry season flows of the Roper River are more directly affected by variations in
climate over the long term

e the impact of extraction is dependent on where extraction occurs as well as the volume of extraction.

The North Mataranka and South Mataranka water management zones are particularly important as they provide:
o 95% percent of the recharge to the TLA

e maintain dry season flows to the Roper River.

In contrast, extraction in the Larrimah water management zone has minimal impact on flows in the Roper River as
the groundwater travel time from Larrimah to the Roper River is exceedingly slow (0.1 m to 1 m per year), any
impact of extraction is mitigated by seasonal recharge. Instead, dry season flows are virtually exclusively
determined by groundwater levels maintained by recharge in the North Mataranka and South Mataranka water
management zones.

3.1 Topography

The majority of the plan area lies within the Roper River Basin, with a small portion in the northwest
occurring within the Daly River Basin. The Roper River is a large, perennial flowing river with a catchment
area of approximately 82,000 km? that drains into the Gulf of Carpentaria.

The plan area is relatively flat throughout its extent with terrain generally sloping towards the Roper River
and its tributaries, with no discernible high points in the landscape. In the Larrimah zone maximum
elevation is about 200 m Australian Height Datum (AHD), in the south, gently decreasing to 150 m AHD to
the east along the Strangways River floodplain and to the west along Birdum Creek.

Department of Environment, Parks and Water Security
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In South Mataranka the landscape continues to drain towards Elsey Creek in the north-west and the Roper
River to the northeast. Elevation is about 100 m AHD where the Roper River crosses the eastern boundary
of the plan area, approximately 12 km downstream of Elsey Homestead.

The maximum elevation of 200 m AHD in the North Mataranka zone is along the northern boundary with
the landscape draining southeast towards the Waterhouse and Roper Rivers. The town of Mataranka has
an elevation of 145 m AHD.

3.2 Climate and rainfall

The plan area lies within the wet dry tropics of northern Australia and spans both the tropical savannah
and hot semi-arid grassland based on the Képpen climate classifications (Képpen, 1884), see Schedule E.
Rainfall occurs predominantly between November and March when the monsoon trough is drawn
southward from the equator; from May to October very little rainfall occurs, as per Figure 1.

Potential evapotranspiration (PET) is approximately 2000 mm/year and generally exceeds rainfall. Average
monthly PET for the area is higher in the south and varies throughout the year ranging from approximately
320 mm in October to 200 mm in July.

The area is hot year round, with average daily maximum temperatures reaching up to 38°C in the wet
season. Average daily minimum temperatures rarely fall below 12°C in the dry season and 23°C in the wet
season. July is typically the coldest month of the year as per Figure 2.
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Figure 1. Mataranka and Larrimah average monthly rainfall and potential evapotranspiration
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Figure 2. Mataranka and Larrimah average monthly temperature
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Rainfall records demonstrate an overall trend of gradually increasing rainfall observed within the plan area
since 1900. Figure 3, Figure 4 and Figure 5 show total annual rainfall from 1900 to 2022 for Mataranka,
Ngukurr and Larrimah as extracted from the Queensland Government daily climate data archive (SILO).
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A trend analysis was undertaken at each location and a cumulative residual error plot developed to
determine periods of increased or decreased rainfall compared to the long term linear trend. Figure 6
shows the cumulative residual error plot for Mataranka. The plot shows periods of climatic variability.
From 1900 to the mid-1960s rainfall was reasonably consistent, but since then rainfall has become more
variable. Each change in slope on the plot indicates the commencement of a different rainfall trend.
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Figure 6. Mataranka rainfall cumulative residual error

The periods of rainfall variability for Mataranka are presented in Table 1. While current conditions reflect a
dry period, the mean annual rainfall since 2012 is considerably higher than some previous periods.

Table 1. Mataranka mean annual rainfall

Mean annual rainfall (mm)
1 July-30 June

Rainfall period

Rainfall description

1945-1973 719 Very dry
1974-1985 997 Wet
1986-1996 709 Very dry
1997-2011 1139 Very wet
2012-current 796 Dry

The Australian Bureau of Meteorology’s Australian Water Outlook?® service provides a future projections
dataset including climate, rainfall, solar radiation, temperature, wind, water, soil moisture, potential
evapotranspiration, and runoff, information in a consistent format (Climate Services, 2022). The map based
interface indicates absolute or relative change to rainfall, soil moisture, run off and evapotranspiration for
the years 2030, 2050, 2070 and 2085 compared to a historic reference dataset, 1976 to 2005. The tool
provides options to project outcomes based on two greenhouse gas concentration scenarios, RCP4.5 as a
medium concentration and RCP8.5 as a high concentration scenario.

Under a medium concentration scenario, wet season from November to April, rainfall is projected to
generally increase relative to the reference period for each of the prediction periods over the plan area.
Under a high concentration scenario, wet season from November to April, rainfall is projected to remain
consistent with the reference period or increase for each of the prediction periods over the plan area.

Conversely, predictions for temperature and evaporation are projected to increase which is likely to lead to
a net reduction in recharge for the plan area. Examples of Australian Water Outlook rainfall and
evapotranspiration projection outcomes are provided in Schedule F.

3 https://awo.bom.gov.au/products/projection/soilMoisture-rootZone/6,-15.443,135.000/nat,-
23.134,132.714/r/wet/rcp45/2030
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3.3 Key water resource investigations

3.3.1 Strategic Regional Environmental and Baseline Assessment

The Strategic Regional Environmental and Baseline Assessment (SREBA) included various studies within
the Mataranka plan area.

The Water Quality and Quantity Baseline Summary Report (ELA, 2022) provides an update to other
significant baseline characterisations of the water resources of the region already produced as part of the
Commonwealth Government’s Geological and Bioregional Assessment and Gas Industry Social and
Environmental Research Alliance programs, and water resource assessments by the Northern Territory
Government Department of Environment, Parks and Water Security.

Collectively these studies provide a strong understanding of:
e regional hydrology conceptualisation

e the hydraulic characteristics of each aquifer, including the identification of key geologic features
that may control groundwater movement and connectivity

e mapping of aquifer depths and properties, and potentiometric surfaces
e identification of key recharge and discharge areas, and characterisation of mechanisms
e quantification of recharge, discharge and groundwater flow

e presentation of water quality data and how it may relate to water movement, such as. resource
extent

e identification of the location and source for springs and potential groundwater dependent
ecosystems.

Recommendations for further studies by ELA (2022) have been included in the implementation actions for
this plan.

3.4 Surface water resources

Information in this section is primarily sourced from content within a technical report synthesising the
surface water resources of the Roper River Basin (Waugh, 2023).

While the water related to the plan is groundwater, discharge from groundwater into the Roper River is
recognised as a key process for maintaining the hydrologic, environmental and cultural values of both the
plan area and the downstream environments of the lower Roper River.

The plan area is primarily contained within the Roper River Basin, with approximately 900 km? of the
North Mataranka zone contained within the Katherine River (Daly) catchment, see Schedule G.

The Roper River Basin covers an area of approximately 82,000 km? which drains to the Gulf of
Carpentaria. The plan area is located near the headwaters of the Roper River Basin, at the confluence of
the Waterhouse River and Roper Creek, also known as Little Roper River, to the south-east of Mataranka.
Other tributaries to the Roper River intersecting the plan area include Elsey Creek and Strangways River.
Major tributaries to the Roper River downstream of the plan area include Flying Fox Creek and the Wilton
River to the north, and the Hodgson River to the south.

For much of its length, the Roper River and its tributaries are characterised as a series of linked pools.
Several of these pools exceed 15 km in length, are over 60 m wide and can be over 8 m deep in places.
Connection to downstream pools during low flows may be via a pool riffle or pool-step sequence whereby
one pool overflows directly into the next pool. While the Roper River predominately conveys low flows via
a primary channel, this channel is punctuated in parts by numerous braided channel segments, up to 30 km
in length, between the primary channel segments. Braided channel segments are characterised by multiple,
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shallow flow paths which are highly dynamic, changing regularly after flooding events, and support a large
expanse of riparian vegetation and ecological communities. Substantial losses to evapotranspiration are
thought to occur primarily through these braided channel segments relative to the deep primary channel
segments, however this is yet to be quantified.

The Roper River is characterised by high inter-annual flow variability. The bulk of total surface water flows
are driven by runoff from rainfall across the basin, particularly during the northern wet season from
November to April each year. Major rainfall events resulting from monsoonal activity and degrading
tropical cyclones can lead to significant flows along the tributaries and main Roper River channel during
the wet season. On average, over 97% of the total flow volume entering the Roper River estuary occurs
during the wet season.

Figure 7 shows a typical annual hydrograph for the Roper River at Mataranka Homestead. It demonstrates
high flows driven by rainfall events during the wet season, receding to baseflows in June to July. Baseflows
gradually decline as the dry season progresses due to decreasing groundwater discharge, increasing
evapotranspiration and extraction.

Stream Discharge.Publish@G9030176 and Stream Discharge readings
January - December 2021
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Figure 7. Roper River at Mataranka Homestead annual hydrograph

Flows in Top End waterways can be categorised into four distinct hydrological groupings based on the
nature of climatic conditions and environmental responses that have adapted to those conditions. These
include:

e Dry season flows - flows sourced entirely from storage (baseflows) and not directly contributed to
by rainfall or overland flows.

e  Dry-wet transitional flows - transitional flows sourced mostly from baseflow but with
contributions from early intermittent rainfall and storm runoff. These flows include first flush
events and are key ecological triggers for some species.

e  Wet season flows - flows sourced mainly by rainfall and runoff within the basin, with baseflows
making little or no contribution, and high flows are contributing to the replenishment of storages.

e  Wet-dry transitional flows - recessional flows where streamflow is dominated by wet season
rainfall, runoff and short-term storage, such as soil storage; transition to baseflow dominated dry
season flows.
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3.4.1 Dry season flows

Long term flow records illustrate an overarching trend of increasing end of dry season flow at monitoring
locations in the Roper River Basin since the 1950s. Figure 8 and Figure 9 show annual minimum flow for
monitoring sites at Mataranka Homestead and Elsey Homestead. Figure 9 shows modelled data until late
2014 when the Elsey Homestead gauging station became operational.

Mataranka Homestead Minimum Annual Flow
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Figure 8. Roper River at Mataranka Homestead minimum annual flow
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Figure 9. Roper River at Elsey Homestead minimum annual flow

While minimum annual flows exiting the plan area were less than 80 ML/day in the 1960s and early 1970s,
baseflow has increased significantly in recent decades, measuring as high as 680 ML/day in late
September 2011. Documented evidence shows that prior to the commencement of monitoring at Elsey
Homestead in 1953, flow in the Roper River was considered intermittent at that location. A flow
measurement of just 51 ML/day was recorded in 1953 (Waugh, 2023).
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Periods of lower and higher flows have a strong correlation with periods of low and high rainfall at
Mataranka presented in Figure 3. It is clear that climatic variability is the determining factor for
groundwater discharge. The relationship between climate variability and flows at Elsey Homestead is
presented in Figure 10 where a dry climatic condition is associated with flows below 180 ML/day, average
climatic conditions result in flows between 180 and 275 ML/day and wet climatic conditions result in flows
greater than 275 ML/day.
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Figure 10. Roper River at Elsey Homestead relationship between climate variability and flow

The flow range for each climatic condition (Dry, Average and Wet) corresponds with the pattern of decadal
flow trends from 1960-2020.

Elsey Homestead is a significant monitoring location as it is the most downstream flow monitoring site and
is at the point of lowest elevation within the plan area. Flows measured and modelled at this location
incorporate nearly all groundwater discharged from the TLA into the Roper River.

With no significant discharge downstream of the TLA boundary, end of dry season baseflows diminish as a
result of evapotranspiration. At the lower end of the basin, the monitoring site at Red Rock (G9030250)
measures flows from the Roper River and its tributaries upstream of the tidal extent. While continuous
records for Red Rock commenced in 1966, flow records and anecdotal evidence from residents and
traditional custodians of the Roper Bar region indicate that between 1952 and 1967, the Roper River
stopped flowing in its lower reaches in every year (Zaar, 2009). Modelled outputs indicate cease to flow
conditions occurred in 42 of 67 years between 1900 and 1967 (Knapton, 2009). In summary:

e end of dry season flows are highly variable with a strong dependency on climate

e since licensed extraction commenced in 2013, it has had no significant impact on end of dry season
flows.

3.4.2 Springs

The TLA discharges into the Roper River, Elsey Creek and Roper Creek where their channels intersect the
Tindall Limestone between Mataranka and Elsey Station. Discharges are through discrete point discharges
such as springs, as well as diffuse discharges along the channel-aquifer interface into wetlands in and
around Elsey National Park and through evapotranspiration (Jolly et al, 2004; Karp, 2008; Yin Foo et al,
2021).
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Karstic springs and seepages that discharge groundwater to the Roper River and its tributaries are a unique
feature of the plan area. All known permanent springs associated with the Mataranka TLA are located
within the Roper Discharge Zone, see Schedule H. The springs are very important to local Aboriginal
culture and the largest, Bitter Springs and Rainbow Spring, are iconic Northern Territory tourist attractions.
At Warloch Ponds to the south of Mataranka multiple spring vents discharge groundwater to the Elsey
Creek, sustaining extensive pools such as Longreach Waterhole throughout the dry season. Fig Tree Spring
to the east of Mataranka discharges horizontally from the side of a tufa cliff to the Roper River below. The
thickness of the tufa layer, more than 10 m, is an indication that the area has been a regional groundwater
discharge zone for millennia (Lamontagne et al., 2021).

End of dry season flow measurements undertaken at Bitter Springs (G9035212), Rainbow Spring
(G9035092) and Fig Tree Spring (G9035157) since 2006 average at 820 L/second, 370 L/second and
30 L/second respectively.

Spring discharges are difficult to accurately measure. The total discharge from within the discharge zone is
more accurately reflected in dry season flows at the Roper River at Elsey Homestead, see section 3.3.1. of
this document.

Discrete springs and seepages can be vulnerable to the localised effects of groundwater extraction,
particularly during dry periods. This risk increases where cavernous groundwater flow paths in the karstic
limestone may be intersected by a water extraction bore.

3.4.3 Surface water quality

Declared surface water quality objectives for the Daly Roper Beetaloo Water Control District 4 are as
described in Volume 1, Chapters 3 to 5 of the Australian and New Zealand Guidelines for Fresh and
Marine Water Quality (2000). Chapter 3 relates to the biological assessment of aquatic ecosystems
including physical and chemical stressors and guidelines for toxicants and sediment quality. Chapter 4
considers water quality for primary industries including irrigation use, drinking water for livestock and
aquaculture activities, while Chapter 5 relates to recreational water quality and aesthetics.

Water quality data within the plan area has been collected on an opportunistic basis from 2008 until a
dedicated groundwater and surface water quality sampling and field measurements program was
conducted between 2014 and 2018 to establish a baseline dataset. Details of sampling locations and
timing are provided in Table 2.

At each location, field measurements were undertaken for dissolved oxygen, electrical conductivity,
turbidity, pH and temperature. Water samples were collected for subsequent analyses at accredited
laboratories®.

Laboratory analysis of water chemistry includes the following suite of analysis:

e general water quality parameters: pH (lab), electrical conductivity, alkalinity, total dissolved solids,
Si, hardness

e majorions (HCOs, Cl, SO4) and (Ca, Mg, Na, K)
e filtered and total nutrients suites
e chlorophyll and

e 59 metals.

Additional surface water sampling has been undertaken at various other times and monitoring locations for
ad hoc requirements, including targeted analysis for nutrients, BTEX and Total Organic Carbon.

4 https://nt.gov.au/ _data/assets/pdf file/0008/1155851/g41.pdf
5 National Association of Testing Authorities: https://nata.com.au/
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Table 2. Baseline surface water quality sampling locations

Bore number Sampling events Laboratory analysis’ Note
G9035092 2014, 2015, 2016, 2017, 2018 GP, TM, FN, TN Roper River
Rainbow Springs
G9035157 2014, 2015, 2016, 2017, 2018 GP, TM, FN, TN Roper River
Fig Tree Spring
G9035212 2014, 2015, 2016, 2017, 2018 GP, TM, FN, TN Bitter Springs
swimming access

GP refers to General Parameters, TM refers to Total Metals, FN refers to Filtered Nutrients, TN refers to Total Nutrients
*Laboratory Analysis differs for some years sampled

Schult and Novak (2017) explored longitudinal, downstream, and temporal variations in water quality

between the early to late dry season and inter-annually, as well as the relationship of water quality to

discharge over one wet season. Studies undertaken by Schult (2018), in collaboration with Mangarrayi
Rangers, assessed the temporal changes in water quality at Elsey Station over one dry season.

Schult and Novak used the ionic composition of dry season samples to determine the different
groundwater origins. Their report concludes that waters of Rainbow Springs and the lower Waterhouse
River are sourced from the TLA and contain higher proportions of calcium and bicarbonate ions compared
to samples from Fig Tree Springs, which is dominated by water from the Georgina Basin with a higher
sodium, chloride and sulphate content. Samples from other sites on the Little Roper and Roper River, Elsey
Creek and the Waterhouse River plot in an almost straight line between these two extremes, indicating
that they are a mix of the two water types.

They established that longitudinal variability in the dry season water quality of the Roper River and its
tributaries is determined by the origin of the groundwater discharge and by biological and chemical
processes in the river. Because of their different groundwater sources, the headwater streams of the
Roper River have more variable water quality than the Roper River itself, which is a mix of water types and
therefore more uniform downstream of the groundwater inflows.

High conductivity and alkaline pH are typical of the limestone dominated waters of the Daly and Georgina
geological formations that are high in calcium, magnesium and bicarbonate.

Soluble nutrient inputs, in particular nitrate, are sourced from groundwater in the headwaters of the Roper
River in the Mataranka area and are not replenished downstream of the groundwater inputs, presumably
leading to a change from phosphorus-limitation of algal growth in the headwaters to nitrogen limitation in
the Roper River downstream.

The changes in water quality over the dry season are mainly driven by a reduction in flow, increased
groundwater dominance, and biological processes. Increased groundwater dominance due to a gradual
reduction in residual storage from the wet season and evapotranspiration, lead to an increase in
conductivity and pH towards the end of the dry. The natural reduction in flow from the nutrient rich
springs contributes to a large reduction in nutrient load over the dry season.

Groundwater nitrogen may support significant plant biomass in the Roper River system. Seasonal changes
in productivity inferred from the diel range of dissolved oxygen differs between upstream and downstream
sites. Productivity is affected by a range of factors including flow, light and nutrient availability. Aquatic
vegetation, in particular filamentous green algae, has been observed to grow in extensive carpets in the
upper reaches of the river in the early dry season, while in the lower reaches aquatic vegetation, notably
macroalgae, is established later. The high nutrient availability in the upper reaches may mean that algae are
able to establish quickly as soon as flow and light conditions become favourable after the wet. In the lower
reaches, the reduced nutrient and light availability could be delaying the growth of aquatic vegetation.

While baseflow water quality is determined by the groundwater inputs, wet season water quality is
predominantly dependent on flow. Storm flows are characterised by the dominance of low conductivity
rain water and higher turbidity due to overland runoff with high sediment loads.
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More recently, the Beetaloo Sub basin water quality and quantity baseline summary report (ELA, 2022),
undertaken as part of the SREBA, assessed groundwater and surface water quality using data from an
extensive dataset. In addition to archived data, samples were collected from watercourses and waterholes
within the Roper River and its catchments including Western and Elsey creeks and Strangways River. The
vast majority of available data was collected during the dry season.

Most surface water in the region is calcium-magnesium-bicarbonate (Ca-Mg-HCO3) dominated, with some
sodium bicarbonate (Na-HCO3) and sodium chloride (Na-Cl) dominated sites. Most dry season surface
waters in the Roper River near Mataranka have salinities of 500 to 1000 mg/L with slightly alkaline pH (7.1
to 8.4), due to their limestone/dolostone groundwater source. In contrast, sites in areas with no
groundwater discharge, Western Creek and Dry River, have much lower salinity (<100 mg/L) and are
slightly acidic (pH 6.2-6.9).

The Roper River is typically very clear during the dry season, with median dry season turbidity across most
sites. Similarly, total suspended solids (TSS) concentrations are very low during the dry season but more
variable during the wet, depending on the seasonal onset and timing of wet season runoff events. During
the dry season, the majority of suspended solids consist of organic material, reflecting the lack of sediment
runoff during this time.

Dry season nutrient concentrations are generally low and comparable to those in other streams in the
region (e.g. DEPWS, 2019). Nitrate concentrations are elevated at some TLA springs compared to other
surface waters in the region, but remain well below the drinking water guideline value of 11 mg/L.
Regional environmental guideline values are not available for the area, however, there is no evidence that
elevated nitrate is having a detrimental effect on the aquatic ecosystem. Elevated nitrate concentrations
also occur elsewhere in the region where the TLA discharges to the surface, for instance in the Katherine
and Douglas River regions. The cause of these elevated concentrations is unknown but is thought to be at
least in part related to human activities (Schult and Metcalfe 2006, Schult 2016).

3.5 Groundwater resources
3.5.1 Hydrogeological setting

The plan area lies entirely within the Daly Basin, which is the northern-most of a series of Cambrian aged
limestone basins collectively occupying approximately 160,000 km2 in the Northern Territory. The Daly
Basin comprises four distinct stratigraphic layers, including the basal Tindall Limestone, Jinduckin
Formation, Oolloo Dolostone and the Florina Formation, from oldest to youngest, respectively. The two
oldest stratigraphic layers, namely the Tindall Limestone and Jinduckin Formation, exist within the plan
area while the younger layers are located further north, to the west of Katherine. The Tindall Limestone is
classified as a regional aquifer, extending into the neighbouring Georgina Wiso and Katherine plan areas.

The TLA is the primary aquifer in the plan area. Water subject to the plan is limited to the TLA and the
cretaceous layer that sits over the TLA contained within the plan boundary. Underlying the TLA is a thick
layer of basalt interspersed with sandstone and siltstone towards the north corner of the plan area. Figure
11 provides a conceptual diagram of the various layers.
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Figure 11. Conceptual diagram of groundwater resources in plan area

The TLA is a significant water resource for the Katherine and Mataranka regions and is considered a
suitable and reliable source of groundwater for agricultural and pastoral development. The TLA forms an
extensive fractured and cavernous rock aquifer, formed through the dissolution and weathering of
limestone by natural acidic rainwater and surface water percolating into the formation over an extensive
period. The weathering process contributed to the formation of a karstic aquifer system, comprising
interconnected cavities and fractures that allow for groundwater movement within the rock (Tickell, 2005).
Aquifer hydraulic properties are highly variable due to the karstic nature of the TLA and are largely
influenced by the presence of caverns or cavities in the rock formation. Water quality is generally fresh to
brackish and slightly alkaline to neutral.

The TLA is highly influenced by the presence or absence of overlying less permeable formations, such as
the Jinduckin Formation, which can affect patterns of groundwater flow, hydraulic characteristics and
water quality (Tickell, 2005). The TLA within the plan area varies in thickness from approximately 50 m in
the south where it borders the Georgina Wiso plan boundary to 150 m further north where it outcrops and
is incised by the Roper River. Other than where outcropping occurs, the TLA is overlaid by a layer of
relatively low yielding Cretaceous clay and sandstone. The TLA is largely unconfined within the plan area,
with the exception of the north-western portion of the North Mataranka zone, where the Jinduckin
Formation occurs, see Schedule I. A cross section of the TLA is provided in Schedule J.

The Jinduckin Formation is a minor local scale aquifer which is also widely distributed throughout the Daly
Basin. The formation is conformable, of similar age, or locally disconformable, parallel but of different age
due to erosion and a period of nondeposition, on the TLA Limestone and comprises primarily dolomitic
siltstone with inter-beds of dolostone and sandstone. The formation exists in the northwest portion of the
plan area, where it likely acts as a confining unit to the underlying TLA. Where saturated, the Jinduckin
Formation represents a local aquifer system and is generally sufficient for stock and domestic purposes.
Groundwater within the formation can be high in sulphates, which creates a corrosive environment for the
galvanised steel typically used in the construction of water bores. Bore yields are typically less than 5 L/s
(Tickell, 2018).

Water within the Jinduckin Formation is not subject to the plan due to its low yield, generally poor water
quality, lack of current licensed water use, and lack of data to assess recharge and discharge from the
resource. Further investigations may allow the Jinduckin Formation to be included in future revisions of
the plan.

3.5.2 Groundwater recharge

Recharge across the plan area varies significantly with precipitation, topography, karstic features, overlying
rock and sediment formations. There are four main recharge mechanisms for aquifers within the CLA
system (Fulton and Knapton 2015).
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3.5.2.1 Diffuse (direct) recharge

This is water in excess of soil moisture deficits and evapotranspiration that is added to the groundwater by
vertical percolation through the unsaturated zone. This occurs episodically where Cretaceous sediments
are thin, less than 30 m, and where the TLA outcrops near the surface. Due to high soil moisture deficits
and water scavenging vegetation in the arid zone, diffuse recharge can be as little as 1% of precipitation
(Knapton 2020; Tickell 2003).

3.5.2.2 Macropore flow

This is precipitation channelled through root casts and regolith solution tubes, with the rapidly infiltrated
water having limited interaction with sediment and rocks in the unsaturated zone. This mechanism is likely
widespread but is difficult to discern from diffuse recharge on a regional scale.

3.5.2.3 Localised discrete (indirect) recharge

This is where surface water channels into karst or pseudo-karst features such as sinkholes, dolines,
ephemeral drainage lines, lakes and associated floodouts.

3.5.24 Mountain front recharge

This is where water infiltrates from streams originating from surrounding hilly outcrops that generate
runoff during high intensity rainfall events and flows over the outcropping CLA.

Sinkhole features have long been thought to act as discrete recharge features across the Cambrian basin
(e.g. Evans et al. 2020; Yin Foo and Matthews 2001; Karp 2002; Karp 2005). This is because they can act
as a focal point for surface runoff and, once filled with surface water, recharge is much more likely to
occur. In the areas where the CLA (carbonate-dominant) outcrops or is near the surface, sinkholes are
formed through traditional karstic mechanisms, dissolution of the rock due to continuous infiltration of
slightly acidic rainwater.

By contrast, in areas where there is thick Cretaceous cover, sinkholes can still be abundant but are unlikely
to have formed due to dissolution of the underlying carbonate rock because of its depth. Such features are
termed pseudokarst, parakarst or laterite karst (e.g. Twidale 1987; Alkemade 1991; Grimes and Spate
2008) and are related more to physical erosion of sediments and the soil profile than to carbonate rock
dissolution.

Within the plan area diffuse and particularly localised discrete recharge are considered to dominate, with
the highest recharge rates occurring in the South Mataranka management zone where the TLA outcrops at
the surface and where there is an absence of overlying Cretaceous sediments. In the Larrimah
management zone recharge is less prevalent as the overlying Cretaceous is thicker, while recharge in the
North Mataranka management zone is constrained where the Jinduckin Formation overlies the TLA, see
Schedule K.

Estimates of recharge for the region are available from four main datasets, derived by methods that are
relatively independent. The datasets include the following:

e Bureau of Meteorology’s Australia-wide landscape water model (AWRA-L; Frost et al. 2013)
e CSIRO's Australia-wide recharge model (Crosbie et al. 2009; Crosbie et al. 2013)

e  Chloride mass balance methods (Crosbie and Rachakonda 2021)

e Daly Roper (DR2 2020) model (Knapton 2020).
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The first three methods are useful for determining recharge zones over the plan area, that is to predict
where relatively high or low recharge rates occur spatially, and provide potential estimates of recharge.
However, they suffer from significant uncertainty relating to the assumptions on which they depend, for
example broad scale landscape mapping and climate fluxes, and assumptions relating to chloride dynamics
and recharge mechanisms, which may or may not be specifically applicable to the TLA resource. They also
typically only consider unsaturated zone processes rather than observations of actual aquifer storage
change observed in groundwater levels and discharge rates.

The Daly Roper model (DR2 2020), which uses data and information collected through the SREBA, is
considered to be the most accurate in regard to the quantitative estimates of recharge across the
Mataranka plan area. This is because the model is constructed specifically for the region and is supported
by the most current conceptualisation of the entire connected water resource, as well as being calibrated
to observed groundwater levels and river discharges. The model is less powerful for predicting recharge
locations and requires a prior understanding of the differences in recharge areas to be built into it
(Knapton 2020); however, these areas are refined based on how well the model performs at replicating
groundwater pressures and discharge rates.

Of the four methods, DR2 provides the most conservative estimate of recharge which has been adopted
for the plan. Recharge values are provided for each management zone in section 3.5.2. Modelled annual
recharge is presented for South and North Mataranka in Figure 12 and Larrimah in Figure 13.

While the annual recharge trend in North and South Mataranka are similar, recharge in North Mataranka is
consistently higher reflecting the higher rainfall in the north and hydrogeological conditions.
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3.5.3 Groundwater storage

The TLA has a substantial groundwater storage feature. Groundwater storage changes in response to
recharge, discharge and throughflow, with groundwater level data providing an overview of seasonal and
long term variability. As recharge and discharge vary both spatially and over time, analyses of groundwater
level data from multiple bores is required to gain an understanding of groundwater storage variability.
Figure 14 shows the relationship between rainfall, which results in recharge, and modelled end of dry
season groundwater levels with the rainfall trend from the cumulative error plot for Mataranka, Figure 6.
While there is a time lag between rainfall and groundwater level peaks and troughs, the plot shows
generally higher groundwater levels associated with increasing rainfall trend, and lower groundwater levels
associated with decreasing rainfall trends.
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Figure 14. Mataranka relationship between groundwater level and rainfall
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While little groundwater level data is available in the Mataranka area prior to 2000 (Zaar, 2009), modelled
groundwater levels allow us to develop longer term groundwater level records. Figure 15, Figure 16 and
Figure 17 present modelled groundwater levels for a monitoring bore in in the North Mataranka, South
Mataranka and Larrimah management zones.

From 1960 to 2022 groundwater storage has increased by 4m, 5m and 8m respectively, demonstrating
that the aquifer has generally been in a filling phase. While reduced rainfall since 2011 has resulted in a
reduction in storage, current end of dry season groundwater levels remain 3 to 4 m higher in the
Mataranka region and 6 m higher in the Larrimah region relative to the 1960s and early 1970s. These long
term variations closely align with rainfall patterns identified in section 3.3.1.

In the North and South Mataranka management zones the groundwater surface fluctuates significantly
each year between the wet and dry season as a result of consistent recharge, and it is not unusual to see
differences of 6 m to 8 m between peak wet season level and end of dry season levels. The groundwater
trace in Figure 15 and Figure 16 are typical of Top End fill and spill systems where rainfall is relatively
consistent year on year and groundwater recharge occurs in a corresponding manner.

The groundwater trace in Figure 17 has a very different profile with no discernible seasonal variation, only
a longer term trend with steps during periods of high rainfall and significant recharge. This profile is typical
of arid zone systems and demonstrates why North and South Mataranka are managed as Top End systems
while a longer term groundwater management approach for Larrimah is more appropriate.
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Figure 15. North Mataranka modelled groundwater levels
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Figure 17. Larrimah modelled groundwater levels

3.5.4 Groundwater discharge

Natural groundwater discharge from the TLA to the surface is thought to occur through three main
mechanisms (ELA, 2022): diffusely through riverbeds where the water table is intercepted, discrete springs
where geological features allow for discharge from artesian portions of the aquifer, and diffuse or discrete
areas of evapotranspiration (ET) where vegetation uses groundwater or water tables are shallow. All three
mechanisms occur within the plan area, although diffuse discharge along riverbeds and ET cause the
greatest overall discharge fluxes.

The TLA water table is intercepted by the ground surface and riverbed, resulting in groundwater flow to
the Roper River at Mataranka. Groundwater discharge occurs along the bed of the river and tributaries, for
example Elsey Creek, as well as through discrete springs, for example Bitter Springs, Rainbow Spring and
Fig Tree Spring. Groundwater levels rise to above the natural ground surface in Elsey National Park where
the underlying basement rock subcrops at shallow depth, resulting in shallow diffuse discharge, wetlands,
and, in some areas, water logging (Yin Foo and Dilshad 2021). These shallow water table locations are
common across the Roper River and are anticipated to cause significant ET flux.

Recent CSIRO environmental tracer investigations as part of the Geological and Bioregional Assessment
(GBA) program and the Gas Industry Social and Environmental Research Alliance (GISERA) program
(Deslandes et al. 2019; Lamontagne et al. 2021) have validated the long held notion that groundwater flow
at the Roper River discharge area is predominantly derived from the TLA. However, unusually high helium
concentrations in discharge water suggest that a modest input from a deeper (older) groundwater source
may exist.

Another key finding of the CSIRO environmental tracer work was that multiple lines of evidence, for
example relatively 'young' discharge water and decreasing apparent groundwater ages along the flowpath,
suggest that groundwater discharge at the Roper River is likely to be sourced from groundwater that
originated relatively close to the river. This is consistent with the department’s understanding of system
recharge and is confirmed by groundwater modelling which shows that groundwater recharge within
around 100 km of the Roper River is sufficient to support the majority of the observed discharge fluxes. As
a result, groundwater originating from deeper formations or places further south, such as the Georgina
basin, account for a very small part of overall discharge at the Roper River.

End-of-dry-season flow information is provided in section 3.4 of this document. The location of discharge
areas is presented in Schedule H.
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3.5.5 Groundwater evapotranspiration

Evapotranspiration (ET) represents another major natural flux of water from the TLA. However, the
relatively deep groundwater levels across the most of the plan area mean that much of the ET across
the region likely represents fluxes derived from recent rainfall, rather than being from the regional
groundwater system. Groundwater-derived ET is limited to areas to the north where the water table is
shallow enough for use by terrestrial vegetation, typically less than 15 m bgl, or for direct evaporation
where groundwater is above the ‘extinction’ depth, typically less than 1 m, or from open water.

Within the plan area ET occurs due to terrestrial vegetation water use, as well as direct evaporation
from shallow water tables and open surface water bodies. As part of the SREBA, DEPWS
commissioned investigators at Charles Darwin University (Gautam et al. 2022) to undertake a desktop
assessment of actual ET (AET) fluxes from the TLA discharge areas based on estimates produced by
CSIRQO'’s remote sensing-derived CMRSET algorithm (McVicar et al. 2022).

Gautam et al. (2022) found that AET at the Roper River discharge area was strongly seasonal and
directly correlated with wet season rainfall. This indicates that the majority of the annual AET flux is
derived from recent rainfall rather than from the TLA. However, during the middle and end of the dry
season, there were still appreciable levels of AET when compared to nearby areas where AET from
groundwater sources is unlikely, such as with different vegetation types and deeper groundwater
levels. The areas of elevated AET provide insight into where vegetation is using groundwater and
where there may be direct ET from waterlogged ground. This mapping indicates that AET is a greater
component of discharge in the areas around Mataranka, where there are large regions of vegetated
land and swampy wetland areas associated with shallow groundwater.

The CMRSET estimated total AET for the groundwater discharge areas of the Roper River to be
43,300 ML/year for the period 2000 to 2022. This correlates with ET values in the natural water
account provided by the department’s DR2 model, see section 3.5.2.

3.5.6 Groundwater quality

Declared groundwater quality objectives for the district are as described in Volume 1, Chapters 3 to 6 of
the Australian and New Zealand Guidelines for Fresh and Marine Water Quality (2000). Chapter 3 relates
to the biological assessment of aquatic ecosystems including physical and chemical stressors and
guidelines for toxicants and sediment quality. Chapter 4 considers water quality for primary industries
including irrigation use, drinking water for livestock and aqua cultural activities while Chapter 5 relates to
recreational water quality and aesthetics. Chapter 6 is dedicated to drinking water guidelines.

Water quality data within the plan area was collected on an opportunistic bases from 2008 until a
dedicated groundwater and surface water quality sampling and field measurements program was
conducted between 2014 and 2018 to establish a baseline dataset. Details of sample program locations
and timing are provided in Table 3. At each location field measurements were undertaken for dissolved
oxygen, electrical conductivity, turbidity, pH and temperature. Water samples were collected for
subsequent analyses at an accredited® laboratory.

6 National Association of Testing Authorities: https://nata.com.au/
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Table 3. Baseline groundwater quality sampling locations

Bore number Sampling events Laboratory analysis Note ‘
RN008299 2015, 2016, 2018 GP, TM Mataranka Township
RN035790 2014, 2015, 2016, 2018 GP, TM, FN, TN Mataranka - Elsey Station
RNO035796 2014, 2015, 2016, 2018 GP, TM, FN, TN Mataranka Homestead Airstrip
RN035927 2014, 2015, 2016, 2018 GP, TM, FN, TN Elsey National Park

GP refers to General Parameters, TM refers to Total Metals, FN refers to Filtered Nutrients, TN refers to Total Nutrients
*Laboratory Analysis differs for some years sampled

Laboratory analysis of water chemistry includes the following suite of analysis:

e general water quality parameters: pH (lab), electrical conductivity, alkalinity, total dissolved solids,
Si, hardness

e majorions (HCOg, Cl, SO4) and (Ca, Mg, Na, K)
e filtered and total nutrients suites
e chlorophyll and

e 59 metals.

A number of reports relate to water quality within the plan area. Bruwer and Tickel (2015) found that all
groundwater tested was suitable for human consumption albeit with high hardness. Water quality for the
North Mataranka zone exhibited low total dissolved solids and sulphate while bores located south of
Mataranka and from Mataranka Springs had unusually high sulphate, sodium and chloride suggesting the
groundwater is coming from a different geological source.

The total dissolved solids is relatively high for irrigation purposes and it should not be used on soils with
restricted drainage. Salt tolerance of the plants to be irrigated must be considered. Groundwater with
similar chemical composition has been used at Mataranka for irrigation of mangoes and melons with no
adverse effects to the crops or the soils reported (Tickell 2015).

Electrical Conductivity (EC) directly reflects the amount of dissolved salts contained in water. All
groundwater contains dissolved salts derived from the rocks which it passes through and from rainwater.
Bruwer and Tickell noted that there is an increase in EC from east to west and from the north at the King
River to Mataranka. The bores closer to the eastern margin are closer to the recharge area where the
Tindall Limestone is exposed. As the freshly recharged water infiltrates and moves through the geology
there is an increase in EC towards the east and north that corresponds with the groundwater flow
direction. Recharge possibly occurs in the north at the King River and moves south towards the Roper
River.

Groundwater quality data was assessed from a range of sources including bore completion reports,
Northern Territory Government water resource assessments, Power and Water Corporation (PWC), recent
Commonwealth Government programs (GBA, GISERA and EFTF), petroleum industry monitoring as well as
new data collected during the SREBA.

Further analyses have also been presented in the SREBA Environmental Health Studies report (Tetra Tech
Coffey 2022). The Environmental Health Studies assessment of water quality in the Beetaloo Subbasin
region focused primarily on the human health implications of the existing water quality in the area, and the
potential for anthropogenic features such as petrol stations and airstrips to be legacy sources of pollutants.

Department of Environment, Parks and Water Security
Page 27 of 82



Draft Mataranka Background Report 2024-2034

See Schedule L for the location of water quality sampling points. Assessment of the key water quality
parameters relevant to the plan area found that:

e groundwater salinity varies within the plan area with the TLA in the North Mataranka zone hosting
the freshest water. Salinity generally increases to the south and areas of elevated salinity are
observed between Daly Waters and Larrimah, see Schedule M

e levels of sulphates in the TLA are lowest in the North Mataranka zone. By comparison, sulphate
levels in the Jinduckin Formation are relatively high. Higher concentration in the Larrimah zone are
likely to be influenced by groundwater throughflow from the Georgina Basin which is known to
contain gypsum, see Schedule N

e pH generally ranges from lower neutral to slightly acidic

e dissolved oxygen concentrations are typically <2.5 mg/L across the plan area, but there are
elevated concentrations around areas that are inferred to be recharge areas, such as west of
Larrimah and towards the outer margins of the TLA. Variable dissolved oxygen concentrations are
common where large karst voids/cavities are present which allow groundwater to interact more
readily with air

e metal concentrations are generally low and remain below the health and aesthetic guidelines

e dissolved methane and ethane concentrations are very low in groundwater across the plan area and
are typically below standard limits of reporting (e.g. less than10 pg/L). However, dissolved methane
concentrations of 10-500 pg/L are not uncommon to the south in the Beetaloo Subbasin area and
were observed on several occasions during the GISERA, industry and SREBA monitoring programs.

The SREBA groundwater quality dataset is extensive and continues to grow as new data are provided by
ongoing DEPWS and PWC monitoring programs, as well as petroleum exploration companies that are
active in the broader region. Water quality data is stored in the department’s water database and is
available by request.

Drinking water supplies at serviced townships and Aboriginal communities of Mataranka, Larrimah and
Jilkminggan are sourced from groundwater. Routine groundwater quality monitoring is conducted by PWC
and details of water quality results are provided in an annual drinking water quality report accessible via
PWC publications’.

3.5.7 Groundwater flow

The pattern of regional groundwater flow has been derived from the watertable elevation map, see
Schedule O. The map shows the height above sea level of the water table in the TLA. Groundwater moves
under the action of gravity from higher to lower elevations, so the direction of flow is at right angles to the
contours. The arrows shown on the map indicate a generalised flow pattern.

The regional flow direction is from the south in the Larrimah management zone and from the north in the
North Mataranka management zones, and then easterly as groundwater flows intercept the Roper River.
Widely spaced contours indicate a very low water table gradient which implies low groundwater velocities.

Estimates of groundwater velocity are produced by the DR2 2020 model, after calibration with water level
observations. These velocities are calculated using the modelled hydraulic gradients and an assumed
aquifer porosity. Modelled groundwater velocity for the top most layer of the TLA is shown in Schedule P
for the 1 November 2021. At this time of year hydraulic gradients are at their steepest due to water levels
near the rivers being at their lowest level at the end of the dry season.

7 https://www.powerwater.com.au/__data/assets/pdf file/0027/165726/2022-Power-and-Water-Drinking-Water-
Quality-Report.pdf
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The modelled groundwater velocities highlight key points that are described below:
e very low velocities, less than 0.1 m/year, occur across most of the plan area

e moderate velocities, more than 1 m/year, occur near inferred recharge areas due to groundwater
mounding after recharge events

e higher groundwater velocities, more than 10 m/year, occur very close to, less than 5 km
groundwater discharge areas.

Caution should be applied when interpreting the velocities as they assume a generalised porous media
and are not based on detailed knowledge of karst networks. Modelling of such a large karstic aquifer as
equivalent porous media is considered applicable for investigating water balance dynamics and pressure
changes, but do not account for preferential flowpaths that may facilitate higher-velocity groundwater
flow at a more local scale. Regardless of the modelling limitations, the time taken for groundwater to
travel from the plan boundary with the Georgina Basin to the discharge zone at the Roper River is
estimated to be in the order of tens of thousands of years.

3.6 Groundwater modelling

Numerical models of natural systems are used to help humans better understand their environments, and
can be used to find sustainable ways of living in them.

3.6.1 Model development

The plan area is covered by the Daly Roper coupled groundwater/surface water model (version 2) (DR2)
(Knapton 2020). DR2 covers 196,000 km? extending across the southern Daly Basin to the southern
Georgina Basin and west into the northern Wiso Basin. The development of DR2 commenced in 2004 as a
regional 3D groundwater model of the CLA and has since undergone several extensions and upgrades. The
most recent update occurred in 2020 where calibration was undertaken to update aquifer geometry and
include an additional 10 years of field data.

The model has been calibrated to groundwater level and streamflow measurements where the CLA
discharges to riverine systems, see section 3.4.4. Based on the classification scheme outlined in the
Australian Groundwater Modelling Guideline (Barnett et al. 2012), this model is deemed to be Class 2 with
many components meeting Class 3 criteria, including spatial and temporal observations adequately
defining groundwater behaviour and calibration statistics, prediction period and stresses. An independent
review of the DR2 model in 2020 found that the model design and execution has been conducted to a high
professional standard and is a leading example of best practice for a Class 2-3 coupled surface and
groundwater model (Middlemis, 2020).

An example of modelled flow prediction for the Roper River at Elsey Homestead is provided in Figure 18
for the 2021 dry season. The blue line represents modelled natural flow assuming zero extraction, the
orange line represents modelled flow based on full extraction. The area between the blue and orange line
represents the total volume of water allocated under full entitlements.

This demonstrates that DR2’s predictions can reliably predict the end of dry season flow and that current
water extraction is having minimal impact on flows at Elsey Homestead.
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Figure 18. Roper River at Elsey Homestead modelled versus actual flow

An upgrade of the model is in progress and is expected to be completed in 2024, however as the model
already reflects basin performance and replicates water level observations from current monitoring bores
and discharge measured as flow in the Roper River, the recalibration will not result in significant overall
changes to the water balance presented in this document.

3.6.2 Natural water balance

The natural water balance is an important concept in water resource management. It describes the inflows
and outflows of water in a given area, and the resulting change in water storage over time. The natural
water balance can be expressed using a simple flux equation:

Inflow = outflow +/- change in storage

The water balance is used to assess water availability in a given area and to plan the sustainable use of
water resources. The natural water balance for the plan area has been produced using the DR2 model.

The components of the natural water balance for the TLA within the plan area and each of the
management zones are shown in Figure 19. Inflow parameters are recharge and throughflow in; outflow
parameters are discharge, evapotranspiration and throughflow out.

The flux equation is a general expression of the water budget. Fluxes vary in space and time so the
equation may not provide an exact balance at all times and all locations within the model domain. The
value of the individual flux components is likely to contain errors due to spatial lumping, parameter
estimation and calculation assumptions (Knapton, 2020). In addition, the flux components have been
averaged from daily values to long term averages.

Storage volume is determined from saturated thickness as at the 1 November 2021 when storage is
considered to be at its lowest for the year. All other components of the water balance are annualised
averages for the period 1970 to 2022 using the DR2 numerical model (Knapton, 2020).

Storage relates to the saturated thickness of the TLA within the plan area, and includes all lithological
layers occurring above the underlying basalt basement. The lithological layers include the TLA and minor
local aquifers within the overlying Cretaceous sediments.

Groundwater throughflow is presented as inflow from the Georgina Basin into the Larrimah water
management zone, and inflow from the Larrimah water management zone into the South Mataranka water
management zone. Throughflow from the Cretaceous Sandstone of the Murrawal Plateau also occurs
along the eastern boundary of the North Mataranka water management zone.
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When the water table is at or above the ground surface, evaporation loss occurs at a maximum rate of

2 mm/day. An approximation of the ET rate is made on the basis of research undertaken by Kelley et al
(2002) for melaleuca swamp and wet monsoon forests, where plant water usage rates ranged from

508 mm to 568 mm/year, respectively. The maximum extinction depth in the groundwater model is
assumed to be 15 m below ground level, which is equivalent to maximum rooting depth. Where the water
table is deeper than the extinction depth, no further ET can take place.

Discharge out of the North and South Mataranka water management zones represents the discharge of
groundwater from the TLA into the Roper River and Elsey Creek. The discharge volumes include discharge
from Bitter and Rainbow Springs, Fig Tree Spring and other in-channel springs.

Storage change is the net increase/decrease of water within the aquifer. The flux boundary between the
North and South Mataranka water management zones is variable. Groundwater may cross this boundary in
different directions and at different locations depending upon the instantaneous relative difference in
groundwater levels. Therefore, the storage change is presented as a combined value for the North and
South water management zones. Storage change across the plan area is increasing annually for the
modelled time period. This corresponds to the increasing trend in rainfall (Figure 3, Figure 4 and Figure 5),
increases in groundwater storage levels (Figure 15, Figure 16 and Figure 17), and a corresponding increase
in discharge (Figure 9).
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Figure 19. Mataranka plan area natural water account
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4. Environmental water

Overview

This section outlines the natural ecosystems related to the water resources managed through the plan.

The first priority of the plan is to ensure the majority of water in the plan area is retained for ecological and
environmental functions and cultural water requirements.

Knowledge of environmental water values and requirements within the plan area and the district have been
significantly improved with the recent completion of the SREBA. The key ecological values of the plan area are
the springs, pools and wetlands within Elsey National Park, Elsey Creek and the Roper Discharge Zone,
considered collectively as an area of outstanding environmental value.

Within the Roper Discharge Zone, the depth to groundwater is shallow, supporting vegetation and surface water
features of outstanding ecological and cultural significance. Groundwater levels are maintained through localised
recharge and are influenced by extraction and water uses in this area. This indicates that the closer water
extraction is to the discharge zone, the more significant the impact on Roper River dry season flows

Near Larrimah, there are limited environmental values dependant on water. This is consistent with the
groundwater resources in the plan area move much more slowly, are deeper than 30 m below ground, have
limited connectivity with terrestrial ecosystems (vegetation) and do not discharge to the surface.

The plan considers the water needed to maintain natural ecosystems over time. In the plan area natural
ecosystems have evolved to access their water requirements from rainfall, surface water flows and
groundwater. These ecosystems are adapted to variable water availability from these three sources.

While the plan area is relatively small, the environmental water characteristics and requirements vary
significantly, with areas of rich biodiversity associated with both surface and groundwater resources.
During the dry season the creeks, rivers and springs rely on discharges from groundwater to maintain
flows. Historically, flows are significantly driven by climatic conditions, which can vary from very dry to
very wet.

It is widely recognised that groundwater in the region not only supports wildlife, habitats and ecosystem
processes, but also the delivery of ecosystem services, such as food for subsistence harvesting and tourism
value, that are essential to the welfare of people and communities in this region.

Knowledge of environmental values in the region has been significantly improved with the recent
completion of the SREBA. This significant body of work systematically assessed the extent and condition
of terrestrial vegetation, riparian vegetation and wetlands, and the distribution of important fauna habitat
and local threatened fauna species, including waterbirds, throughout the Beetaloo region and most of the
Mataranka plan area.

The TLA discharges an average of 175,000 ML/year to the Roper River via springs, creek beds and bank
seepages in this area, sustaining permanent streamflows in the upper reaches of the Roper River. These
flows support significant aquatic species richness, a unique assemblage of fish and other aquatic species,
and a nationally recognised site of conservation significance, Mataranka Thermal Pools. Sustaining the
overall conservation values of this area through appropriate management of groundwater quality and
groundwater flows, is a critical consideration of the plan and its associated implementation actions.

Some of these key ecological assets include:

e springs, pools and wetlands of Elsey National Park including Bitter Springs, Rainbow Spring and
Salt Creek

e  springs, pools and wetlands along Elsey Creek, including Warloch Ponds and Longreach Waterhole

e aquatic ecosystems of the upper Roper River and its tributaries, including the main channel,
off-stream wetlands and riffle habitats
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e riparian vegetation of the Roper River and its tributaries, most notably the extensive forests of
shallow rooted cabbage palm (Livistona mariae subsp. rigida)

e melaleuca forests in riparian areas, drainage depressions and floodplains

e Red Lily Lagoon located downstream of the plan area, which is supported by TLA groundwater
baseflows.

4.1 Roper Discharge Zone

The Beetaloo SREBA Terrestrial Ecosystems Report (Young et al. 2022) identified that features of high
ecological value within the plan area mostly depend on permanent or seasonal access to groundwater.
Ecological values in arid areas were limited, however, a significant concentration of ecological values

occurs in the Roper Discharge Zone which is designated an area of outstanding environmental value, see
Schedule Q.

The values of the discharge zone identified by the SREBA are:

e Estimated annual discharge of 63,2000 - 252,000 Megalitres (ML) from the Roper Flowpath of the
CLA through creek beds, springs and shallow diffuse discharge — which sustains permanent water
flow in the upper Roper River.

e The highest aquatic biodiversity value in the Beetaloo study area, including high species richness of
fish and of all aquatic taxa, the highest number of unique aquatic species and the presence of
threatened species, including a significant population of the Gulf Snapping Turtle, and distinct genetic
lineages of some aquatic taxa.

e Most of the groundwater-dependent vegetation communities in the Beetaloo study area and
particularly those dependent on shallow groundwater including Melaleuca forests (springs, river
channels) and Monsoon forest and thicket.

e A breeding locality for the threatened Red Goshawk.
e High social and economic value associated with the Mataranka Thermal Pools.

The SREBA recommended additional measures to protect the discharge zone from any onshore petroleum
development by declaring the entire area, with a buffer, as a reserve block under the Petroleum Act 1984,
or declared as a protected environmental area under section 36 of the Environment Protection Act 2019.

4.2 Groundwater dependent ecosystems

The Northern Territory Government uses the definition of groundwater dependent ecosystems (GDEs) in
Schedule A.

In general, GDEs in Australia are diverse. Eamus et al. (2006) classified GDEs into three major categories:

1. Terrestrial GDEs that rely on the presence of groundwater within the rooting depth, especially during
drought.

2. Subterranean GDEs such as caves, aquifers and the hyporheic zones of rivers - areas where
stygofauna may exist.

3. Aquatic GDEs such as springs, baseflow rivers, streams and wetlands that rely on an influx of
groundwater to maintain water levels and functionality.

This includes ecosystems that depend on permanent or seasonal access to groundwater. The plan
recognises the significant abundance and diversity of GDEs that rely on permanent or seasonal access to
groundwater from the TLA.
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Depth to groundwater is a key influence on the type of GDE which is likely to be present in each water
management zone. Based on GDE mapping and the location of spring discharges, it is unlikely that aquatic
GDEs and terrestrial GDEs associated with the TLA are present in the Larrimah water management zone.

4.2.1 Terrestrial ecosystems - groundwater dependent vegetation

The potential distribution of terrestrial GDEs across the plan area has been modelled and field validated
using the methodology developed by Brim Box et al. (2022). The probability map at Schedule R depicts the
potential distribution of terrestrial GDEs within a model probability threshold of 75 per cent correlated
with a depth to TLA groundwater of less than 20 m.

The probability threshold of 75 per cent provides the greatest level of accuracy for distinguishing GDE
sites from non GDE sites, out of a total sample of 89 field validation sites, when compared with higher and
lower probability settings which are more likely to misclassify sites.

The mapping shows a high concentration of groundwater-dependent vegetation in areas of shallow
groundwater up to 10 m below ground, a lesser concentration in areas up to 15 m, and occasional
occurrence where the water table approaches 20 m below ground. Where the water table is deeper than
20 m below ground, such as throughout most of the Larrimah water management zone, the few GDEs
mapped are sustained by shallower perched aquifers which are not associated with the TLA. Depth to
groundwater is mapped in Schedule S. The contours are derived from the DR2 model and should be
considered as indicative.

Table 4 provides a summary of proportional GDE extent for each water management zone.

Table 4. Area of potential terrestrial GDEs

Water management zone Potential GDE extent (km?) Total land area (km?) Percentage (%)
North Mataranka 415 2,692 15
South Mataranka 376 2,821 13
Larrimah 26 3,768 0.7
Total plan area 818 9,282 9

GDE mapping has been further validated by GDE vegetation surveys undertaken as part of the SREBA
studies which mapped melaleuca forests associated with springs and river channels, Corymbia bella
woodland on alluvial plains and riparian woodland on ephemeral streams (Young et al, 2022), see
Schedule Q.

4.2.2 Subterranean groundwater dependent ecosystems

The karstic geology of the TLA provides a widely connected and highly transmissive habitat space for
stygofauna, which is replenished regularly by recharge from the surface through sinkholes and other
surface karst features. Karstic limestone is widely recognised as an important habitat for subterranean
fauna in Australia and globally.

Recent aquatic ecosystem surveys undertaken as part of the SREBA (DEPWS, 2022b) have significantly
improved knowledge of stygofauna assemblages in the region. Of the 38 species level taxa now recorded
for the broader SREBA study area, 34 of these occur in the TLA within the plan area. This abundance of
stygofauna is consistent with the geological and hydrological characteristics of the TLA which create
suitable habitat space for stygal communities. Annual aquifer recharge may also be important for
maintaining suitable groundwater quality and the supply of nutrients and organic material to these
subterranean ecosystems.
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The SREBA (DEPWS, 2022b) indicates that maintaining recharge regimes, groundwater quality and
avoiding desaturation of stygofauna habitat are important considerations for minimising impacts on the
stygofauna community.

4.3 Aquatic ecosystems

The perennial streamflows of the upper Roper River, which are sustained by groundwater discharges from
the TLA, support a diversity of aquatic ecosystems within and downstream of the plan area. As water
levels recede during the dry season, these perennial flows support aquatic habitats within the main channel
of the Roper River and Elsey Creek, and prolong connectivity between pools in the main channels and with
surrounding billabongs, wetlands and floodplains. Recent studies confirm the importance of these
groundwater discharges to the persistence of baseflows in the upper Roper River (Lamontagne et al.,
2021).

Fish surveys coordinated by Charles Darwin University in 2020 and 2021 confirmed the findings of earlier
surveys that fish species are widespread across northern Australian river systems (including the Roper
River), with a corresponding low level of species endemism (Davis et al., 2023). This is likely to be a
consequence of consistently high aquatic connectivity across catchments, including in the upper Roper
River where this connectivity is supported by critical groundwater discharges that sustain perennial river
flows and the persistence of seasonal waterbodies, such as Warloch Ponds and Salt Creek. High species
diversity in the upper Roper River relative to more arid parts of the basin which lack groundwater inputs,
emphasises the importance of groundwater to the fish fauna of this area (Davis et al., 2023).

The perennial groundwater-fed waterways within the plan area and connected downstream channels and
wetlands provide critical habitat for freshwater sawfish (Pristis pristis). The species is listed as critically
endangered on the International Union for Conservation of Nature’s Red List of Threatened Species and a
threatened species and migratory species under both the Environment Protection and Biodiversity
Conservation Act 1999 (Cth) and the Territory Parks and Wildlife Conservation Act 1976.

Other groundwater dependent listed threatened aquatic fauna associated with the plan area include
Mertens’ Water Monitor (Varanus mertensi), Mitchell's Water Monitor (Varanus mitchelli) and the Gulf
Snapping Turtle (Elseya lavarackorum) (DEPWS, 2022b).

In 2022, the department undertook an analysis of ecological and hydrological datasets to assess the
dependency of ecological assets and ecosystems on the water resources of the plan area. It focussed on
three key species of significant ecological, cultural, recreational and economic value - cabbage palm,
freshwater sawfish and barramundi - to describe in broad terms, how dry season groundwater level and
discharge can influence lifecycle factors, habitat condition and the seasonal threats such as fire and
extreme heat affecting these species.

The study recognised that the Mataranka region and Roper River are subject to natural seasonal and
decadal climate variations, which can often result in unfavourable conditions for the study species, for
example poor recruitment and habitat loss, and that the water requirements of these species and habitats
are unlikely to be met during these periods. The study developed a range of baseflow conditions and
groundwater levels associated with the Elsey Homestead gauging station (G9030013) and monitoring bore
RNO034230 near Bitter Springs that correlate to a classification of good to poor years for the three study
species.

By looking specifically at eco-hydrological relationships, the study provides guidance on some key aspects
of groundwater and discharge condition that are likely to influence health and survival outcomes for these
species, to inform the setting of limits of acceptable change in the plan.

4.3.1 Cabbage palm

Cabbage palm (Livistona mariae subsp. rigida (Becc.) Todd) occurs along the Roper River and its tributaries,
in areas of shallow groundwater or where groundwater is accessed via seepage from the river or creek
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banks. A closely related subspecies, the red cabbage palm (Livistona mariae F.Muell. subsp. mariae),
requires permanent access to groundwater and is sensitive to changes in groundwater levels (Nano 2008).
Similarly, the cabbage palm is considered to be an obligate groundwater species that is very shallow
rooted, less than 2 m, and requires permanent access to groundwater.

Analysis of the groundwater requirements of cabbage palms suggests that protective measures are needed
to mitigate the potential amplification of water stress as a result of groundwater extraction. Protective
measures should aim to:

1. avoid prolonging or extending dry season conditions for cabbage palm forests beyond what would
be expected under modelled natural climate conditions

2. maintain groundwater levels within a maximum depth below ground for palm forests inside the
plan area recognising that these limits can be exceeded during natural climate extremes
irrespective of groundwater extraction levels.

4.3.2 Freshwater sawfish

Freshwater sawfish (Pristis pristis), the largest freshwater fish in Australia, is found in the main channel and
tributaries of the Roper River, as well as throughout its network of connected backwaters and billabongs,
for example Red Lily lagoon.

Freshwater sawfish are born at the mouth of rivers and in estuaries and migrate upstream into freshwater
as pups (Thorburn et al. 2004). Sawfish migrate between the Gulf of Carpentaria and the upper Roper
River in the plan area. Recent studies of freshwater sawfish in the Roper River indicate that pups may
spend up to seven years in freshwater (E. Playanyi-Lloyd pers. comm.). During this time they rely not only
on wet season flood pulses, but also dry season baseflows which maintain deeper and more complex
habitats and prevent anoxic conditions. High water temperatures, poor water quality and/or a lack of prey
in shallow pools results in undesirable habitat compression in the latter part of the dry season when
sawfish are especially prone to loss of body condition and starvation (Lear et al. 2021). SREBA aquatic
ecosystems studies indicate that barriers to migratory pathways, created by reduced water levels as a
result of groundwater extraction, pose a potential threat to the persistence of populations of freshwater
sawfish in the Roper River (DEPWS, 2022a).

The department’s preliminary eco-hydrological assessment of environmental water requirements utilised
sawfish recruitment data (Plaganyi et al. 2002) and flow data for Elsey Homestead to identify a relationship
between annual patterns of streamflow in the plan area and recruitment outcomes for the sawfish. The
study identified a discernible difference in dry season flow recession rates associated with good and poor
recruitment year outcomes for sawfish, where minimum baseflow in poor years is reached several months
earlier in the dry season than in good years. The study also highlighted substantial inter-annual variability
in the eco-hydrological relationship for sawfish over the data period, 52 years, describing a general pattern
of two good to three poor years (2:3) for sawfish recruitment.

4.3.3 Barramundi

Barramundi (Lates calcarifer) are arguably the most widely known fish in the Top End. The species is highly
regarded for its cultural importance and popularity as a sports and table fish. In the Roper River Basin, the
species is of primary importance for subsistence hunting by Aboriginal people.

Like the freshwater sawfish, barramundi can move between the upper and estuarine parts of the river at
different stages in their life cycle and may spend multiple years upstream as juveniles. Recent studies (e.g.
Crook et al. 2017) showed that barramundi could remain in upstream freshwater habitat for up to

11 years. Their ability to migrate up and down the river system is facilitated by the availability of suitable
habitat in the upper catchment, and sufficient water depth over rocky riffles and barriers downstream, for
example Roper Bar. Studies of barramundi habitat preferences from the Daly River suggest that juvenile
fish strongly prefer the deepest areas of the river channel in both the early and late dry season, with
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evidence that a reduction in river discharge can result in a loss of optimal habitat for this species (Brim Box,
2015). A similar habitat preference is likely to be true for barramundi in the Roper system.

Modelled barramundi recruitment data from Crook et al. (2022) and flow data for Elsey Homestead were
assessed to identify a relationship between seasonal streamflows in the plan area and overall recruitment
outcomes for barramundi. The analysis identifies a general pattern of one good to one poor year (1:1) for
recruitment over the data period.

4.3.4 Gulf snapping turtle

SREBA aquatic ecosystem studies detected greater numbers of this species in areas of the Roper River
with high conductivity, low total nitrogen and chlorophyll, high water clarity, and dense meadows of
submerged macrophytes (aquatic plants). DEPWS (2022b) identifies that reduction in Roper River dry
season flows (baseflow) and increases in the nitrate concentration of groundwater from agricultural
development are two key potential threats to the species.
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5. Cultural water

Overview

This section outlines the current understanding of the water needs of key cultural sites related to the water
resources managed through the plan.

The first priority of the plan is to ensure the majority of water in the plan area is retained for ecological and
environmental functions and cultural water requirements.

The Wubalawun, Yangman, Mangarrayi and Jawoyn people have a deep spiritual connection with the region’s
many springs, soaks, billabongs, creeks, rivers and landscapes. Similarly, Aboriginal people along the Roper River
downstream from the plan area, have cultural values associated with groundwater from the plan area. These values
relate to the social, cultural, and recreational activities that are crucial to the health, well-being and livelihoods of
those in the Mataranka-Roper River region. The economic value of tourism drawn to the region by the iconic
springs and the Roper River is also important.

Better reflection and understanding of Aboriginal cultural water knowledge and associated requirements in the
plan area and will continue through the implementation actions. As this information is considered, the water
resources related to key cultural values can be appropriately managed through the plan.

5.1 Cultural values

5.1.1 Aboriginal cultural values

Wubalawun, Yangman, Mangarrayi and Jawoyn people and other Aboriginal people along the Roper River
downstream from the plan area, have deep spiritual connection with the region’s many springs, soaks,
billabongs, creeks, rivers and landscapes.

Aboriginal people from the region have substantial biocultural knowledge of plants, animals, climate,
stream flows and ecosystem processes, and have important responsibilities as custodians of land and water
to care for these areas according to customary law. This includes sacred sites that are registered or
recorded under the Northern Territory Aboriginal Sacred Sites Act 1989, as well as other spiritual and
heritage sites in the plan area. The cultural integrity of these sites may be reliant on groundwater from the
TLA.

The Elsey Creek system and Roper River are particularly significant because they contain high densities of
recognised sacred sites, such as trees, soaks, springs, and waterholes, in conjunction with a relatively
shallow water table and permanent groundwater discharge from the TLA. A similar cluster of registered
sacred sites near the Larrimah township are likewise associated with permanent water, however,
considering the depth to the regional water table in this area, these sites are most likely tied to shallow
localised perched aquifers.

The stories of creation by ancestral beings, known commonly as Dreamings, are rich with meaning for local
Aboriginal people and are often associated with permanent water places. Degradation of a significant
water place, such as the drying up of a groundwater fed spring, would constitute a direct impact on the
ancestral beings that created them, and represent a social cost for the people connected with that
Dreaming (Barber and Jackson, 2011).

Spring sites Gorran (Bitter Springs) and Najig (Rainbow Spring) are both linked to the Whirlwind Dreaming
which describes the whirlwind pushing a yam stick into the ground to create the gushing spring water. The
Mangarrayi people believe Garlyag (Warloch Ponds) and Longreach waterhole on the Elsey Creek to be
sites that never dry out, due to the complex of springs that sustain the area.

Providing water for the country is of ongoing importance to Aboriginal people. The Mangarrayi people of
the Elsey area have maintained strong cultural practices, such as hunting and fishing, which are of critical
importance to contemporary life in the region (Barber and Jackson, 2011).
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Over the past five years, the department has engaged in various ways with Aboriginal people across the
plan area and the wider Roper River region, to better appreciate how the water resource supports places
and practices of importance to Aboriginal people, and the management measures required to protect
cultural values from any unacceptable impacts of groundwater extraction. The information shared with
department staff is provided below as a high-level summary of Aboriginal cultural water values, expressed
as elements of traditional and contemporary daily life that rely heavily on a healthy water system. The
summary reflects the way the information was spoken about and shared during consultation sessions but is
not intended to be complete or exhaustive:

e sacred water places are not drying out

e water flowing over Roper Bar all year - very important for Ngukurr community
e water for drinking at communities and outstations

e fish and river animals can move up and down the river

e water for healing and ceremony is available when needed

e food plants can be collected in the usual places

e river water stays good for drinking

e enough water for floodplain animals

e turtles are nesting and eggs can be collected

e enough fish for catching at the usual places

e river, creeks and springs are flowing at good levels

e families can camp and swim at the usual places

e hunting is good near river, creeks and on floodplains

e trees on banks have water

e water is not too hot, smells good, is clear and clean, with not too much algae
e flows sustain key species to support a viable subsistence economy

e recognition that traditional weir building on the Roper at Red Lily and Moroak (diverting flow to
wetlands) was important for maintaining subsistence food supplies during dry periods of low flow.

In the context of environmental water requirements, water availability is not just about supporting the
presence of animals and plants, but the presence of key species in sufficient numbers to make subsistence
hunting viable (Barber and Jackson 2011). Mangarrayi people rely on the swamps and lagoons immediately
downstream of the plan area for hunting, fishing, food gathering and ceremony. As water managers, the
Mangarrayi historically built weirs across the Roper out of logs and palms to raise or lower water levels in
the swamps to maintain favourable conditions for wildlife and subsistence hunting. While this traditional
practice ceased in the 1950s following court prosecution by downstream pastoralists who objected to the
diversion of baseflows, traditional knowledge of river hydrology is enduring and today aligns well with
contemporary western science understanding of hydrological connectivity and wetland productivity in the
upper Roper.

While Aboriginal water values and bio-cultural knowledge have been reasonably well documented for the
broader Roper region, much less is known about the specific water requirements (quality and quantity) of
cultural values and assets. While the process of developing the plan has had some input from local
Aboriginal people via the Mataranka Tindall Water Advisory Committee and other consultation forums,
ongoing participation of Aboriginal people will be a key focus for implementation of the plan.
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5.1.2 Other cultural values

Groundwater sustains a variety of social, cultural, and recreational activities that are crucial to the health,
wellbeing and livelihoods of individuals and communities in the Mataranka-Roper River region and
throughout the Territory. The following cultural water values have been compiled through interaction with
the Mataranka Tindall Water Advisory Committee and numerous stakeholder groups:

e cultural heritage and identity associated with healthy springs, river systems and surrounding
wetlands

e recreational fishing, boating and camping

e lifestyle benefits of access to the natural environment and water-related activities, including
opportunities for self-sufficiency

e ability to swim in thermal springs
e social benefits of taking troubled youth out to fish and camp
e water to support community events, sporting venues and parks

e access to reliable, clean water for drinking and economic development that keeps people and
families in the region to support social cohesion.

Residents and visitors alike use the Roper River and its tributaries for camping, fishing, swimming, boating,
and hunting. The waterways, springs, and waterholes provide a sense of connection to place and
opportunities to enhance wellbeing. Recreational fishers rely on connectivity along the Roper River and
neighbouring floodplains and wetlands to sustain boating access, as well as healthy populations of critical
aquatic species such as barramundi, sooty grunter, and cherabin.

Tourism and fishing activities contribute significantly to the regional economy, while many community
based events and sporting activities rely heavily on the availability of groundwater to maintain sporting
fields and to create cooler, shaded picnic areas.
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6. Water use

Overview

This section outlines the key considerations to determine the amount of water that may be taken from the water
resources managed under the plan. This includes an overview of the policy and processes to establish the
estimated sustainable yield (ESY) and Aboriginal water reserve allocations. Information is also presented on existing
water use and water licence entitlements in the plan area.

The first priority of the plan is to ensure the majority of water in the plan area is retained to ensure ecological and
environmental functions and requirements of the resource. It defines the water available for allocation and for
stock and domestic take by establishing the take of water that is sustainable (known as the estimated sustainable
yield).

The ESY 62,429 ML per year is informed by a scientific understanding of the water resources, underpinned by
water monitoring, assessments and modelling. The plan area is comprised of three water management zones:
North Mataranka, South Mataranka and Larrimah. These areas are aligned to different hydrogeological
characteristics of the aquifer, climatic conditions and environmental and ecological values and as such different
management rules apply:

e the ESY of 2,744 ML per year in North Mataranka and 24,447 ML per year in South Mataranka operates in
conjunction with rules to maintain minimum flow thresholds within the Roper River aligned to climate, and
limits extraction and trade in the protection area

e the ESY for the Larrimah zone of 35,238 ML per year allows further development where groundwater is
where groundwater storage volume is increasing, water moves exceedingly slowly and ecosystems do not
rely on the water and will have negligible impact from extraction.

Together the ESY and the management rules preserve more than 90% of the dry season flows to the Roper River.

Within the ESY 4,574 ML per year allocated for the Aboriginal water reserve, which this could increase to a
maximum of 11,171 ML per year with the recovery of unused water.

Current licensed water use is low and water licence entitlements are primarily for agriculture activities.

The Act provides that a water allocation plan is to ensure that water is allocated within the ESY to
beneficial uses. The ESY determines the proportion of water from a water resource within the district that
can be sustainably allocated to beneficial uses. This includes an allocation to the environment, and to an
AWR for future Aboriginal economic development.

There are defined criteria to assess whether water resources behave like Top End or Arid Zone to ensure
the approach to the management and monitoring is consistent for the sustainability of the water resources
(Short and Bond, 2021).

The TLA in North Mataranka and South Mataranka water management zones are characterised as Top End
systems. Where groundwater and surface water are interconnected, water availability is based on
discharge. The Larrimah zone behaves like, and is characterised as, an Arid zone system where recharge to
water resources is episodic and aquifers must be relied upon to sustain life.

6.1 Current water entitlements and use
Understanding existing water entitlements and how much water is reported used is important when

determining allocations to beneficial uses within the ESY. Water entitlements can be categorised by those
that require a licence and those that do not require a licence.

6.1.1 Unlicensed entitlements

Rural stock and domestic water use does not require licensing.
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Section 11 of the Act provides that, the owner or occupier of land on or immediately adjacent to which
there is a waterway may take water from that waterway for:

a) the use of the owner or occupier or the owner's or occupier's family and employees, for domestic
purposes, on the land

b) drinking water for grazing stock on the land or

c) irrigating a garden, not exceeding 0.5 hectares, which is part of the land and used solely in
connection with a dwelling.

Similarly, section 14 of the Act provides that the owner or occupier of land may take groundwater from
beneath the land for the same purposes as those in section 11.

Rural domestic use includes the water used by outstations from a source other than a public water supply
and domestic use on pastoral properties.

Estimates of rural stock and domestic groundwater use is provided in Table 7.

Table 5. Rural stock and domestic water use estimates (ML/year) for each water management zone

Estimated water use North South Larrimah Downstream®

(ML/year) Mataranka Mataranka

Domestic 25 15 30 25 95
Stock 109 123 170 235 637
Total 133 138 200 260 732

* Downstream surface water take is included to ensure accounting for all use of groundwater baseflow.

Estimates for stock water use are based on the methodology provided by Meat and Livestock Australia’s
best practice guidelines® that determine water consumption based on animal carrying capacity per unit of
land.

6.1.2 Licensed entitlements

Section 45 and 60 of the Act provides that the Controller may grant to a person a water extraction licence
to take groundwater from a bore or to take surface water. The licence permits a maximum annual water
entitlement to be taken for a nominated beneficial use or uses. Existing water licence entitlements to each
beneficial use are summarised in Table 5.

8 Meat and Livestock Australia’s Cattle and land management best practices guide:
https://industry.nt.gov.au/ _data/assets/pdf file/0010/227827/kbp _apr09 web 96dpi.pdf
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Table 6. Total water licensed entitlements for the plan area (ML/year)

Beneficial uses (ML/year) Mg::::ka M:t(;:;:ka Larrimah Downstream™

Public water supply 75** 200** 20 80 375
Agriculture 1,650 21,516 7,998 0 31,164
Industry 150 159 0 32 341
Cultural 0 0 0 8 8
Mining activity 0 0 450 1,649 2099
Petroleum activity 0 0 0 0 0
Total 1,875 21,875 8,468 1,769 33,987

* Surface water take downstream of the plan area is included to ensure the ESY accounts for take from baseflow discharge from
the plan area.

**Existing licence TLAMOQ®9 has bores in each management zone; for planning purposes the volume is shared 50:50 between North
and South water management zones.

Woater extraction licences within the plan area were first granted in the 1990s. Figure 20 provides a profile
of licensed entitlements from 2003 to July 2023.
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Figure 20. Mataranka plan area licensed water entitlements

Under the terms of a water extraction licence, water use is to be measured and reported monthly. Figure
21 shows licensed water use within the plan area relative to entitlements. Total water use is less than

50 per cent. This means that there is opportunity for new development to occur based on trade of existing
entitlements.
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Figure 21. Mataranka plan area reported water use of water licence entitlements

6.1.3 Public water supply
Public water supply is water delivered through community water supply systems.

In the Northern Territory the Chief Health Officer provides directions related to safe drinking water and
has a key role in the protection of public health.

The Public and Environmental Health Act 2011, Water Supply and Sewerage Services Act 2000, and Power and
Water Corporation Act 2002 provides the regulatory framework for service delivery of public drinking
water in urban centres and by agreement with the Northern Territory Government for remote centres.

In the plan area public water supply is provided to the communities of Mataranka, Jilkkminggan and
Larrimah. A water licence is issued to PWC for each of these communities based on existing average
demand and forecasted 30-year bulk demand estimates. The existing water licence entitlements for each
community includes a significant buffer for expansion of the community or emergency provision. A
summary of licensed public water supply is provided in Table 6.

Table 7. Existing licensed entitlements for public water supply (ML/year)

Groundwater (ML/year) NS South Mataranka Larrimah Downstream Total
Mataranka

Location - Mataranka Jilkminggan Larrimah

Forecast 30 year bulk ) 153 260 12 80

demand

Licensed entitlement”

(2023) 75 75 125 20 80 375

Licensed entitlement

relative to forecast 30 - 98 48 167 100

year bulk demand (%)

Total - 275 20 80 375

**source water for public water supply for Mataranka is taken from North and South water management zones; for planning
purposes the volume is shared 50:50 between North and South water management zones.
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Details of water quality results are provided by PWC in an annual drinking water quality report accessible
via the Power and Water Corporation website’.

6.1.4 Agriculture water use

The main use of water in the plan area is for agricultural purposes, with 70 per cent of all entitlements held
by 10 licensees in the South Mataranka zone, 25 per cent held by three licensees in the Larrimah zone, and
the remaining 5 per cent held by one licensee in the North Mataranka zone.

6.1.5 Industry, cultural, mining and petroleum water use

There are five water licences for the beneficial use of industry, one in North Mataranka and four in South
Mataranka and one licence for mining in Larrimah. There are no licences issued for cultural or petroleum
activities within the plan area, however, there is surface water taken downstream of the plan,
predominantly for the beneficial use of mining.

6.2 Future water use

Future demand for water within the life of the plan is expected to come from the agricultural and mining
industries.

Stock and domestic use may increase in South Mataranka where nearly 83 per cent of land is Aboriginal
land and only half of that is grazed.

Industry development is likely to be required to support workforce development and expansion associated
with petroleum activities in the Beetaloo Sub-basin. Larrimah and Mataranka are identified as potential
service centres for a future work force of up to 300 people. There is likely to be an associated increase in
demand for public water supply if that occurred.

Soil and land capability studies have been conducted in North Mataranka and Larrimah where 265 ha of
Aboriginal land northwest of Mataranka and a further 24,180 ha near Larrimah have been identified as
suited to a range of irrigated agricultural cropping options. Copies of reports, maps and spatial data are
available via the department’s development opportunities website.'©

According to STRIKE??, the Northern Territory Government web mapping application for geoscientific data
and minerals and energy tenure information, as of June 2023 mineral exploration licences have been
granted across the entire Larrimah management zone with the exception of freehold land held by the
Waubalawun Aboriginal Land Trust. A small proportion of pastoral and Crown lease land on the western
edge of the South and North Mataranka management zones is also subject to mineral exploration licences.
Mining titles totalling 145 ha have been granted for portions of land east of Jilkminggan and north of
Mataranka.

The Beetaloo Sub-basin has been identified for potential gas production. Only a very small proportion of
the Basin intercepts the plan boundary, primarily in the Larrimah management zone. Petroleum exploration
permits have been granted across the entire Larrimah management zone with the exception of freehold
land held by the Wubalawun Aboriginal Land Trust, and across the southern half of the South Mataranka
management zone. No petroleum exploration permits have been granted in the North Mataranka
management zone and there are no petroleum wells within the plan area, see Schedule T.

? https://www.powerwater.com.au/__data/assets/pdf file/0027/165726/2022-Power-and-Water-Drinking-Water-
Quality-Report.pdf

10 https://depws.nt.gov.au/land-resource-management/development-opportunities
11 http://strike.nt.gov.au/wss.html

Department of Environment, Parks and Water Security
Page 45 of 82


http://strike.nt.gov.au/wss.html
https://www.powerwater.com.au/__data/assets/pdf_file/0027/165726/2022-Power-and-Water-Drinking-Water-Quality-Report.pdf
https://www.powerwater.com.au/__data/assets/pdf_file/0027/165726/2022-Power-and-Water-Drinking-Water-Quality-Report.pdf
https://depws.nt.gov.au/land-resource-management/development-opportunities
http://strike.nt.gov.au/wss.html

Draft Mataranka Background Report 2024-2034

6.3 Estimated sustainable yield

The ESY is the amount of water that can be allocated from the water resource to support declared
beneficial uses that is sustainable.

The process for determining the ESY follows department practices that began with revisiting existing
knowledge of the water resource, identifying the environmental values associated with water, including
cultural where described, considering natural variability and water requirements of these values, and
finally, determining how much water can be taken from a water resource for beneficial uses.

The first priority of the plan is to ensure the majority of water in the plan area is retained to meet
environmental and cultural water requirements. This approach ensures the Territory is able to be
precautionary as it develops water resources to support the growth of its communities and economy in
regional and remote areas.

After considering water for environment and culture water, the ESY is established and water is allocated
for beneficial uses such as public water supply, agriculture, industry, mining and petroleum activities and
the AWR.

6.3.1 Surface water

There is no licensed surface water take within the plan area and the plan does not apply to surface water.
The baseflow discharge to the Roper River within the plan area is a negligible proportion of total flow,
which is mostly driven by wet season runoff.

However, the plan recognises existing licensed entitlements and unlicensed use downstream of the plan
area that utilise baseflow from the Roper River, and allocates that use to the ESY for North Mataranka and
South Mataranka in proportion to the respective contribution of each zone to groundwater discharge.
According to the natural water account, one-third of all discharge originates in North Mataranka and two-
thirds in South Mataranka.

6.3.2 Groundwater

The natural water account, Figure 19, derived from long-term historical data, indicates that the total
groundwater storage volume of 32,700,000 ML is relatively evenly distributed between the three
management zones.

In North Mataranka and South Mataranka, the ESY recognises that the groundwater and surface water are
interconnected. Each year during the wet season the groundwater storage capacity is met and excess
groundwater discharges to the river (fill and spill). Within the natural climate variability, maintaining
minimum discharges protects the ecological water requirements for surface water and groundwater at the
same time.

Further south in Larrimah where recharge to water resources is sporadic, underground aquifers must be
relied upon to sustain life. It is necessary to use aquifer storage to balance infrequent recharge with a
continuous demand for water. Relying on available stored water is a more cautious approach than relying
on recharge, as it protects against uncertainties associated with climate variability.

The ESY of the water resource is informed by the following principles:

e maintaining stored volumes of water in the TLA and discharge to the Roper River to ensure minimal
impact on environmental and cultural values

e maintaining existing and future rural stock and domestic needs, and ensuring availability of public
water supplies

e maintaining a reliable supply of water to existing licence holders

e supporting sustainable development of the region.
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The direct application of the Framework to discharge rates in North and South Mataranka and total
storage in the Larrimah zone provides a maximum potential ESY of 127,800 ML/year?, without
considering any changes in the water balance that will occur over time. In recognition of the highly
significant ecological and cultural assets within the plan area, this Framework approach was discounted
early in the planning process.

After considering environmental and cultural water requirements and the scientific analyses that indicates
climate variability has the greatest impact on groundwater storage and flows in the Roper River,
determination of the ESY is guided by existing entitlements, future water demand, water to support
regional and Aboriginal economic development and modelling results.

In setting the ESY for the plan area, the following matters are relevant:

North Mataranka and South Mataranka water management zones

e Contain extensive GDEs and features of significant ecological significance; the Roper Discharge
Zone, being recommended by the SREBA as an area of outstanding environmental value.

e Areas of ecological and cultural value in and the Roper River downstream of the plan area are
dependent on intermittent or year round groundwater supply.

e  Monitoring of groundwater levels and river flow in the region since the 1960s indicates that
groundwater storage and discharge to the Roper River is increasing. The plan area is experiencing
relatively wet climatic conditions, but much drier conditions have been experienced in the past.

e Present day groundwater levels are several metres higher than they were in the 1960s, and
groundwater discharge is routinely three to four times more than it was during the extremely dry
periods when sections of the Roper River ceased to flow.

e Studies show that groundwater storage levels and flow rates in the Roper River, which are essential
to safeguard and preserve important ecological resources, are determined by naturally occurring
climatic variability.

e Potential locations of terrestrial GDEs in the plan area have been mapped using satellite imagery
and statistical analysis, validated by field surveys. Understanding the distribution of these systems
is key to assessing potential impacts of future groundwater use and development because these
impacts are spatially variable.

Larrimah water management zone

e  Depth to groundwater is greater than 30 m. SREBA reports there are limited ecological values
dependent on the TLA largely due to the depth to groundwater being too great for groundwater
dependent vegetation to access.

e  Groundwater levels have been steadily increasing with current levels up to 6.7 m higher than in the
1960s.

e There are no significant ecological considerations associated with water extraction from the TLA as
there are no springs or groundwater discharges to surface water. Stygofauna have been found
extensively throughout the plan area they are highly unlikely to be impacted by the levels of
extraction proposed.

e The natural environmental conditions in the plan area have historically experienced large variation
in wet and dry periods.

e Modelling the results of licensed water use and entitlements over a 50 year period shows that
extraction has minor impact on groundwater outflow and storage when compared to natural
conditions.

12 Comprising 20 per cent of discharge in North Mataranka and South Mataranka (35,000 ML/yr) plus 80 per cent of
storage over 100 years or 0.8 per cent of storage per year in Larrimah (261,600 ML/yr)
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6.3.3 Modelling extraction scenarios

Modelling is a useful tool to assess the potential and relative impact for a range of management decisions.
Modelling results show how the system responds to extraction and, when assessed against limits of
acceptable change, inform options for the determination of an ESY.

In developing the draft plan a number of groundwater extraction scenarios were modelled to assess the
relative impact of extraction on groundwater levels across the plan area, including the groundwater
discharge zone and discharge to the Roper River within the plan area.

Seven water extraction scenarios (SC1 - SC4) for volumes ranging from 35,000 ML per year to 97,000 ML
per year were formulated to test a suite of potential ESYs against natural conditions (SCO), as presented in
Table 8.

Table 8. Extraction scenarios

Scenario Scenario Description Extraction volumes (ML/Year)
Groundwater Surface Water Total
North South Larrimah Downstream of
Mataranka Mataranka plan area

SCO Natural conditions, no extraction 0 0 0 0 0
All existing entitlements

SC1 (licensed use, stock and 2,097 22,095 8,256 1,940 34,388
domestic)
All existing entitlements plus

SC2.1 estimated AWR 2,673 31,438 9,173 1,940 45,224
All existing entitlements plus

SC2.2 1 GL/year in South Mataranka 2,097 23,154 8,256 1,940 35,447
All existing entitlements plus

SC2.3 4 GL/year in South Mataranka 2,097 26,303 8,256 1,940 38,596

sca1  Allexsting entitlements plus 2,097 22,095 35,238 1,940 61,370
35 GL/year in Larrimah

sc32  Allexisting entitlements plus 2,097 22,095 70,238 1,940 96,370
70 GL/year in Larrimah
All existing entitlements plus

SC4 1 GL/year in South Mataranka 2,097 23,154 35,238 1,940 62,429
and 35 GL/year in Larrimah

Each of the scenarios have been assessed against the following metrics:
1. Modelled end of dry season flow on the Roper River at Elsey Station (G9030013).
2. Assurance of supply in the North and South Mataranka zones.
3. Potential impacts to spring flow at Bitter Springs and Rainbow Spring
4, Potential impact on throughflow from Larrimah management zone to South Mataranka.

5. Modelled change in storage in the Larrimah zone.

Modelling results are provided in Table 9. Resultant values should be considered indicative, providing a
relative impact of each scenario and the sensitivity of each metric. All scenarios were run for the period
1970 to 2020. Additional results for metric 1 and 2 have been provided for 1988 to 1990 which represent
three consecutive years of below-average rainfall.
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Table 9. Scenario modelling outcomes

Scenario
SCO SC1 SC2.1 SC2.2 SC23 SC3.1 5C3.2 SC4

Metric

Metric 1: Flows at Elsey Homestead (G2030013)

Average reduction in flows (%) 1970-2020 N/A 9 16 10 11 12 15 12
Average reduction in flows (%) 1988-1990 N/A 14 23 15 16 17 21 18
Metric 2: Assurance of supply in North/South Mataranka WMZs!

Assurance of supply (%) 1970-2020 N/A 100 75 100 100 100 85 100
Assurance of supply (%) 1988-1990 N/A 100 0 100 100 100 65 100

Metric 3: Potential impacts to spring flow at Bitter Springs and Rainbow Spring

Bitter Springs average annual reduction in

. N/A 0.6 0.7 0.6 0.6 0.7 0.8 0.7
groundwater elevation (m/year)
Rainbow Spring average annual reduction in N/A 05 0.5 0.5 0.5 05 0.6 0.6
groundwater elevation (m/year)
Metric 4: Groundwater levels at boundary nodes
Difference in groundwater level between 1970
and 2020 (m) - Node 1 N/A 4.2 N/A - N/A  N/A 2.7 04 2.6
Difference in groundwater level between 1970
and 2020 (m) - Node 2 N/A 5.1 N/A N/A  N/A 2.7 0.8 2.6
Difference in groundwater level between 1970 N/A 6.0 NJA  N/A  N/A 23 30 29

and 2020 (m) - Node 3

Metric 5: Modelled change in groundwater storage in the Larrimah WMZ12

Storage change (%) relative to SCO (natural

2, N/A  N/A N/A N/A N/A -7 -15 -7
conditions)

Storage change (mm/year) relative to SCO
(natural conditions)

Number of years 0 0 0 0 N/A N/A 0

N/A N/A N/A  N/A N/A -46 -9.5 -4.6

Note:  !Rounded to nearest whole number
2Change in storage is calculated at the end of the modelled time period (2020)
N/A (not applicable) - indicates metric is not applicable to the stated scenario

Scenario 1 (SC1) consists of existing full entitlements (as at 2022-23) for licensed use and unlicensed use
(rural stock and domestic). SC1 shows an average reduction in flow of 9 per cent over the 50 year period,
assurance of supply is 100 per cent, groundwater levels in the vicinity of Bitter and Rainbow Springs are
reduced by an average of 0.6 and 0.5 m. For context the modelled natural variation in groundwater level at
these sites is approximately 10 m and 8 m respectively. Groundwater levels across the Larrimah-South
Mataranka boundary increase 4 m to 6 m over the 50 year period. Depth to groundwater never exceeded
20 m.

Scenario 2 (5C2.1, SC2.2 and SC2.3) combine SC1 and three different extraction volumes for a range of
AWR allocations in the North and South zones. Of these scenarios, SC2.2 shows the lowest average
reduction in flow at 10 per cent, assurance of supply is 100 per cent, groundwater levels in the vicinity of
Bitter and Rainbow Springs are reduced by an average of 0.6 and 0.5 m. Depth to groundwater never
exceeded 20 m.

Scenario 3 (SC3.1 and SC3.2) combine SC1 and two different extraction volumes for the Larrimah Zone.
The Larrimah Zone extraction volumes are equivalent to 30 per cent (SC3.1) and 60 per cent (SC3.2) of
storage calculated over 100 years. SC3.1 shows an average reduction in flow of 12 per cent, 100 per cent
assurance, groundwater levels in the vicinity of Bitter and Rainbow Springs are reduced by an average of
0.7 and 0.5 m. Groundwater levels across the boundary increase 2.3 m to 2.7 m and storage is reduced by
7 per cent over 100 years equivalent to 4.6 mm/year.
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SC3.2 shows an average reduction in flow of 15 per cent, 85 per cent assurance, groundwater levels are
reduced by an average of 0.8 and 0.6 m and groundwater levels across the boundary increase 0.4 m at
Node 1, but reduce by to 3 m at Node 3. Storage is reduced by 15 per cent over 100 years equivalent to
9.5 mm/year.

Scenario 4 is a combination of the scenarios which result in lowest impact volumes for North and South
Zones (SC2.2) and Larrimah Zone (SC3.1). This scenario shows a net reduction in flow of 12 per cent and
18 per cent during a three successive year dry period from 1988 to 1990. A distribution histogram of
modelled flow reduction during dry season months is provided in Figure 22.
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Figure 22. Dry season flow reduction at Elsey Homestead for scenario SC4

The most frequent reduction in flow at Elsey Homestead is between 5 and 15 per cent. The bars in orange
are considered to represent ‘noisy data’ in the modelling dataset and not reflective of true flow reduction.
Recognising limitations in modelling, this data is indicative and regarded as worst case scenario based on
the following assumptions:

a) from the first day of the modelling period (1970), 100 per cent use of all licensed entitlements are
used every day

b) no rainfall occurs during May to November in any year

) the AWR is fully utilised for the full modelling period

d) model outcomes do not take into account the impact of applying announced allocations
)

model outcomes do not take into account provisioning the AWR from existing entitlements which
will move extraction away from the groundwater discharge zone.

Application of the plan’s management arrangements will mitigate the impact on flows for the Roper River
at Elsey Homestead.

Scenario 4 also provides 100 per cent assurance of supply, groundwater levels at the springs are reduced
by an average of 0.7 and 0.6 m. Groundwater levels across the Larrimah-South Mataranka boundary
increases between 2.2 m to 2.6 m and storage in the Larrimah zone is reduced by 7 per cent over

100 years, equivalent to 4.6 mm/year.
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6.4 Protection of environmental and cultural values

A key outcome of this plan is that environmental values are appropriately accounted for in water planning
and licensing. The following sections identify how this will be achieved.

6.4.1 Monitoring and assessment

The department conducts an on-going monitoring and assessment program focussed on groundwater
levels, groundwater discharge and water quality in areas of possible extraction impact. The implementation
actions include details of the monitoring program which is frequently evaluated to ensure that data is fit
for purpose and knowledge gaps are addressed. The monitoring program focuses on sites related to the
limits of change, the water quality baseline and expanding knowledge of flow relationships between Elsey
Homestead and Roper Bar to account for evapotranspiration losses.

Water licence conditions require licence holders to meter and report water take which allows the
department to assess how the system is responding to extraction. Significant licences may contain
additional monitoring requirements as part of a risk management process.

Bore drilling logs provide valuable detail of lithology, aquifer parameters, depth to groundwater and water
quality data. Additional drilling and monitoring is being conducted in collaboration with CSIRO to refine
knowledge of groundwater flow paths and outcomes from the Roper River Water Resource Assessment
(conducted by CSIRO) will inform the review of the plan.

Recently collected LiDAR (light detecting and ranging) data for the plan area will significantly improve
accuracy of digital elevation models, depth to groundwater datasets and the next iteration of the model
(DR3).

6.4.2 Protections under other environmental legislation

There are a number of statutory provisions provided by other legislation that are relevant to the protection
of environmental and cultural values within the plan. These include:

6.4.2.1 Petroleum Act 1994

e Section 9: The Minister may not grant an exploration permit or licence under that Act in a “reserved
block”. Reserved blocks exist within each of the management zones, see Schedule U. The SREBA
Regional Report (DEPWS, 2022a) proposes extending the boundary of an existing Reserved Block
to capture the full extent of the Roper Discharge Zone.

e Section 111(1): Construction of a petroleum well, wellhead, pipeline or petroleum processing
facility on land within 2 km of land being used as a habitable building is prohibited.

e Section 112: Construction of a well or well pad, within 1 km of a designated bore (which includes a
bore used for rural stock and domestic beneficial use) is prohibited.

e Section 57AAC(1): An application for a petroleum interest on Aboriginal land may only be granted if
the applicant has obtained a permit, consent or agreement required under the Aboriginal Land
Rights (Northern Territory) Act 1976 (Cth).

e  SREBA recommended amendments to the Onshore Petroleum Activities Code of Practice®® to
exclude some activities associated with onshore gas development in the vicinity of high value areas,
and where there is a shallow depth to groundwater within unconfined parts of the aquifer.

13 https://depws.nt.gov.au/onshore-gas/onshore-gas-in-the-northern-territory/code-of-practice-onshore-
petroleum-activities-in-the-nt
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6.4.2.2 Environment Protection Act 2019

e SREBA recommended the creation of a protected environmental area to incorporate the Roper
Discharge Zone.

e Sections 35 and 36 of the Environment Protection Act 2019 allows for the Minister to declare an
area as a protected environmental area. A declaration may specify various matters, including that
certain actions in the area are prohibited.

There are currently 28 bores associated with 14 groundwater extraction licences within or near the Roper
Discharge Zone, see Schedule V. Of the 14 licences, four have significant entitlements, over 500 ML/year.
The process to declare a protected environmental area has been included in the implementation actions.

6.4.3 Announced allocations

Announced allocations are part of the Northern Territory’s approach towards sustainable water resource
management!*. This regulatory mechanisms is used to prevent environmental harm to water dependent
ecosystems by water use activities.

Minimum flow thresholds are applied in the plan for the North Mataranka and South Mataranka water
management zones. For example, in 2021 the minimum annual flow rate reflected a wet climatic condition
as per Figure 23.
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Figure 23. Roper River at Elsey Homestead flow thresholds

Modelling is conducted to provide daily flow for each day up to the beginning of the wet season

(1 November). The model output provides for two scenarios, one assumes no extraction, representing
natural conditions, the other assumes extraction based on full entitlements. These modelled outcomes are
plotted against the climatic categories as per Figure 24.

14 At the time this plan was made the information was available at
https://nt.gov.au/environment/water/management-security/water-allocation/announced-water-
allocations#:~:text=Every%20year%200n%20May%201,annual%20announced%20allocations%200r%20AAAs

Department of Environment, Parks and Water Security
Page 52 of 82


https://nt.gov.au/environment/water/management-security/water-allocation/announced-water-allocations#:%7E:text=Every%20year%20on%20May%201,annual%20announced%20allocations%20or%20AAAs
https://nt.gov.au/environment/water/management-security/water-allocation/announced-water-allocations#:%7E:text=Every%20year%20on%20May%201,annual%20announced%20allocations%20or%20AAAs

Draft Mataranka Background Report 2024-2034

Elsey Homestead Modelled Flow Prediction
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Figure 24. Roper River at Elsey Homestead modelled flow prediction

In this example modelled natural flow at November 1 is predicted to be wet. Modelled flow for full
entitlements on November 1is predicted to be average, therefore, the limit of change threshold is
exceeded and the Controller would consider making an announced allocation. Other factors that would
influence the Controller’s decision would be the likelihood of rain between March and May, and the
percentage of use relative to entitlement in the preceding years. The volume of reduction is determined by
modelling a number of scenarios until the limit of change criteria is upheld.

6.5 Aboriginal water reserve

In 2017 the Northern Territory Government approved the Strategic Aboriginal Water Reserve Policy
Framework? to provide Aboriginal people with increased opportunity to access water resources for their
economic benefit. The policy seeks to address the disadvantage faced by Aboriginal people in relation to
economic opportunities and development.

Water in an AWR is held for the economic benefit of eligible Aboriginal people in perpetuity. Aboriginal
people benefit from the reserve by applying for a water licence for their own use, or by agreement with a
third party who applies for a water licence from a reserve. Separate to the reserve, Aboriginal enterprises
may also apply for water from the general consumptive pool, water available for all other beneficial uses
after allocations are made to the AWR.

The Act requires water to be allocated to an AWR under a water allocation plan if any of the land in the
water control district to which the water allocation plan relates is eligible land (section 22B(7)).

Section 22C(1) provides that a water allocation plan may designate eligible land as land in respect of which
an AWR applies if (a) the land is of more than 1 ha; and (b) there are water resources on, under or adjacent
to the land.

Section 22C(2) requires that, before declaring a plan which designates land as above, the Minister must
consult with the relevant Aboriginal land council in relation to the land.

A detailed report on the eligible land for the Mataranka reserve will be developed in consultation with the
Northern Land Council prior to the plan being finalised. The report will detail the methodology to
determine the eligible land, shares of the reserve and the volumes of water allocated to the reserve for
each water management zone. An indication of the percentage of water that should be allocated to the
AWR and each management zone is presented in Table 10.

15 https://nt.gov.au/environment/water/management-security/water-allocation/aboriginal-water-reserves

Department of Environment, Parks and Water Security
Page 53 of 82


https://nt.gov.au/environment/water/management-security/water-allocation/aboriginal-water-reserves
https://nt.gov.au/environment/water/management-security/water-allocation/aboriginal-water-reserves

Draft Mataranka Background Report 2024-2034

Table 10. Aboriginal water reserve (%)

Groundwater (ML/year) North Mataranka (%) South Mataranka (%) Larrimah (%)

Aboriginal water reserve 19.50 30.00 10.26

The volume of water allocated to the AWR at the time of plan declaration depends on the percentage of
eligible land in each management zone, the volume of water allocated to other beneficial uses and how
much water was granted under licence before the AWR commenced.

Where the AWR is not fully provisioned implementation actions will prioritise the department’s strategy to
recover unused water in accordance with Northern Territory Government’s Recovery of Unused Licensed
Water Entitlements Policy?®.

In the 2022-23 water accounting year, actual water use in North and South Mataranka was around
65 percent of licence volumes, indicating an opportunity to recover unused water in these zones.

16 https://depws.nt.gov.au/ _data/assets/pdf file/0010/918442/recovery-unused-license-water-entitlements-
policy.pdf
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Schedule A: Dictionary

Term Definition or reference \
Aboriginal water reserve see Water Act 1992, section 4(1)
Act the Water Act 1992

the volume in the consumptive pool after subtracting allocations to the
available consumptive pool environment under section 22B(6) and the beneficial uses of rural stock and
domestic and public water supply

the beneficial uses for the Daly Roper Beetaloo water control district declared

beneficial uses by Gazette no. G41, 19 October 2022

collective term for an extensive groundwater system covering 570,000 km 2
Cambrian Limestone Aquifer straddling the NT and QLD border. The CLA comprises the geological basins of
the Daly, Georgina and Wiso. The aquifer consists primarily of limestone

the Controller of Water Resources appointed under the Water Act 1992,

Controller cection 18
the department with the responsibility for administering the Water Act 1992,
department according to the Northern Territory of Australia Administrative Arrangements
Order
eligible Aboriginal people see Water Act 1992, section 4(1)
eligible land see Water Act 1992, section 4B

the amount of water that can be allocated from the water resource to support

timated sustainable yield .. . . . .
estimated sustainable yie declared beneficial uses that is sustainable, section 6.3 of this document refers

groundwater see Water Act 1992, section 4(1)
groundwater dependent an ecosystem that requires access to groundwater to meet all or some of their
ecosystem water requirements

a regional limestone aquifer that extends from north of Katherine to south
east of Tennant Creek. Locally referred to as the Katherine and Mataranka
Tindall limestone aquifers in the Daly Basin, Gum Ridge formation in the
Georgina Basin and Montjinni limestone in the Wiso Basin

Tindall Limestone Aquifer

the Daly Roper Beetaloo water control district, declared by Gazette no. G41,

water control district 19 October 2022 under section 22 of the Water Act 1992

water licence / water extraction

. see Water Act 1992, section 4(1)
licence

areas of land within the plan area separated for management purposes as

t t . . .
water management zone depicted in Schedule D of this document

waterway see Water Act 1992, section 4(1)
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Schedule B: Abbreviations and acronyms

Abbreviations Full form

Act Water Act 1992

AET actual evapotranspiration

AHD Australian height datum

AWR Aboriginal water reserve

CLA Cambrian Limestone Aquifer

CSIRO Commonwealth Scientific and Industrial Research Organisation
Cth Commonwealth

DEPWS Department of Environment, Parks and Water Security
district Daly Roper Beetaloo water control district

ESY estimated sustainable yield

ET evapotranspiration

GBA Geological and Bioregional Assessment

GFTF Exploring the Future, Geoscience Australia program
GISERA Gas Industry Social and Environmental Research Alliance
GL gigalitre

GDE groundwater dependent ecosystem

km kilometre

ML megalitre

Minister Minister for Environment, Climate Change and Water Security
PET potential evapotranspiration

plan Mataranka Water Allocation Plan 2024-2034

PWC Power and Water Corporation

SREBA Strategical Regional Environment and Baseline Assessment
TLA Tindall Limestone Aquifer

WMZ water management zone
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Schedule C: Daly Roper Beetaloo water control district and
Mataranka plan area
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Schedule D: Mataranka water management zones
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Schedule E: Climate and rainfall of plan area
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Schedule F: Australian water outlook projections - rainfall and
evapotranspiration

Location Selection Emission scenario Values
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Location Selection Emission scenario Values
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Schedule G: Surface water drainage divisions of plan area
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Schedule H: Springs and groundwater discharge to streams
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Schedule I: Hydrogeological provinces of plan area
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Schedule J: Hydrogeological cross section
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Schedule K: Aquifer recharge potential
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Schedule L: Water quality data locations
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Schedule M: Groundwater salinity levels
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Schedule N: Groundwater sulphate levels
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Schedule O: Groundwater elevation and flow direction
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Schedule P: Groundwater velocity
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Schedule Q: Roper Discharge Zone
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Schedule R: Terrestrial groundwater dependent ecosystems
probability map
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Schedule S: Depth to groundwater contours
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Schedule T: Petroleum titles

132°40'E 133°E 133°20'E 133°40'E
1 L 1 1 1
j z —*Broughlon 1
& 3
g 4
@, <
ol N
Barunga Ce 7
Beswick
2] 2
(=] o
< - <
T z
North Friendship 1
Mataranka
WMZ
Lawrence 1
w | w
Shea 1
ﬁrmwda\e
South 5 ‘)E ‘ -
] Mat ka orrowdale[t] |
Sever 1 ’ WMZ L 1
.
2 e . 2
S B
w | I— | o
L
=
N "s rrimah
2] v
g Larrimah WMZ 3
2 2
w w
©] o
] T - T - it T A
132°40'E 133°E 133°20'E 133°40'E
Legend N
¢+ Minor Town Cadastre A
= Aboriginal Community I:I Water Management Zones | |
¥  Existing Wells Petroleum Titles o 10 20 40 Km
. . Geographic Coordinate System
— Major Road | BeetalooSub_basin Geocentric Datum of Australia 1994

Map compiled: June 2023

Department of Environment, Parks and Water Security
Page 76 of 82



Draft Mataranka Background Report 2024-2034

Schedule U: Reserved blocks
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Schedule V: Licensed groundwater use

14°55'S

15°S

w 133°E 133°5'E 133°10°E 133°15'E 133°20'E 133°25'E
Uq') N 1 1 1 1 1 1
=
w
(=]
‘L]n -
3 North
Mataranka
WMZ

South
Mataranka
WMZ
%)
bl
e <
4
w
=]
o
133°E 133°6'E 133°10°E 133715'E - P
Legend
¢ Minor Town GW Extraction Licence
—— Major Road BeneficialUse
r/m Major Drainage @  Agriculture

Cadastre @  Industry N

Water Public Water A

Management Supply

Zones

Roper Discharge (‘) H 1|2 Kin

Zone Qutstanding
Environmental
Values Area

/

Geographic Coordinate System
Geocentric Datum of Australia 1994
Map compiled: July 2023

14°45'S

14°50'S

14°55'S

15°S

15°5'S

15°10'S

Department of Environment, Parks and Water Security
Page 78 of 82



Draft Mataranka Background Report 2024-2034

Schedule W: References

ANZECC (2000). Australian and New Zealand guidelines for fresh and marine water quality. Australian and
New Zealand Environment and Conservation Council, and Agriculture and Resource Management Council
of Australia and New Zealand. Australia and New Zealand.

ANZG (2018) Australian and New Zealand Guidelines for Fresh and Marine Water Quality.
www.waterquality.gov.au/anz-guidelines.

Bruwer, Q, and Tickell S,J (2015) Daly Basin Groundwater Resources Assessment - North Mataranka to
Daly Waters, Department of Land Resource Management, Water Resources Report 20/2015D, ISBN
978-1-74350-003-3.

Biota Environmental Services (2022), Humphreys G, Hamilton Z, Hitchen Y, Beetaloo Sub-basin Stygofauna
Baseline Assessment.

Brim Box, J., Leiper, ., Nano, C., Stokeld, D., Jobson, P., Tomlinson, A., Cobban, D., Bond, T., Randall, D.,
Box, P. (2022). Mapping terrestrial groundwater-dependent ecosystems in arid Australia using Landsat-8
time-series data and singular value decomposition. Remote Sensing in Ecology and Conservation. 8(4),
464-476. https://zslpublications.onlinelibrary.wiley.com/doi/10.1002/rse2.254

Burley, P, Carnarvas, M, Hempel, J, Northern Territory, Department of Environment and Natural
Resources. Rangelands Division and Napier, D. (2019, February 1) Soil and Land Suitability Assessment
for Irrigated Agriculture in the Dunmarra Area. Northern Territory Government, Palmerston.
https://hdl.handle.net/10070/754063

Burgess, Jonathan, McGrath, Nicholas, Andrews, Kaitlyn, Wright, Aidan, Firby, Lauren, Carnavas, Michael
and Northern Territory. Department of Environment, Parks and Water Security. (2022, September 4) Soil
and Land Suitability Assessment for Irrigated Agriculture, Northern Barkly Region, Northern Territory.
Northern Territory Government, Palmerston NT https://hdl.handle.net/10070/889283

Climate Services (2022), Louise Wilson, Ulrike Bende-Michl, Wendy Sharples, Elisabeth Vogel, Justin
Peter, Sri Srikanthan, Zaved Khan, Vjekoslav Matic, Alison Oke, Margot Turner, Vi Co Duong, Sean Loh,
Stuart Baron-Hay, Jake Roussis, Greg Kociuba, Pandora Hope, Andrew Dowdy, Chantal Donnelly, Robert
Argent, Steven Thomas, Artemis Kitsios, Jacquie Bellhouse. A national hydrological projections service for
Australia, https://doi.org/10.1016/j.cliser.2022.100331
(https://www.sciencedirect.com/science/article/pii/S2405880722000498)

Crosbie, R., McCallum, J., & Harrington, G. (2009). Diffuse groundwater recharge modelling across northern
Australia. A report to the Australian Government from the CSIRO Northern Australia Sustainable Yields
Project. Adelaide: CSIRO.

Crosbie, R., Pickett, T., Mpelasoka, F., Hodgson, G., Charles, S., & Barron, O. (2013). An assessment of the
climate change impacts on groundwater recharge at a continental scale using a probabilistic approach with and
ensemble of GSMs. Climate Change, Volume 117:41-53.

CSIRO 2009. Water in the Timor Sea Drainage Division. Northern Australia Sustainable Yields Project -
Water for a Healthy Country Flagship. CSIRO.

DEPWS (2019). Daly and Roper River Dry Season Catchment monitoring. Northern Territory Department
of Environment, Parks and Water Security (DEPWS). Online map product available at:
https://ntg.maps.arcgis.com/apps/MapSeries/index.html?appid=08ddcd48a79842f7862af7f1b5%efa%e

DEPWS. (2020). Guideline: Limits of acceptable change to groundwater dependent vegetation in the Western
Davenport Water Control District. Northern Territory Government Department of Environment, Parks and
Water Security. Palmerston, Australia.

Department of Environment, Parks and Water Security
Page 79 of 82


https://zslpublications.onlinelibrary.wiley.com/doi/10.1002/rse2.254
https://hdl.handle.net/10070/754063
https://hdl.handle.net/10070/889283
https://doi.org/10.1016/j.cliser.2022.100331
https://www.sciencedirect.com/science/article/pii/S2405880722000498
https://ntg.maps.arcgis.com/apps/MapSeries/index.html?appid=08ddcd48a79842f7862af7f1b59efa9e

Draft Mataranka Background Report 2024-2034

DEPWS (2021). Strategic Regional Environmental and Baseline Assessment: Scope of works (Water quality and
quantity studies for the Beetaloo Sub-basin). Northern Territory Government Department of Environment,
Parks and Water Security. Palmerston, Australia.

DEPWS (2022a). Regional Report: Strategic Regional Environmental and Baseline Assessment for the
Beetaloo Sub-basin. DEPWS Technical Report 41/2022. Department of Environment, Parks and Water
Security, Northern Territory Government. Berrimah, Northern Territory.

DEPWS (2022b). Aquatic Ecosystems Baseline Report: Strategic Regional Environmental and Baseline
Assessment for the Beetaloo Sub-basin. Flora and Fauna Division, Department of Environment, Parks and
Water Security, Northern Territory Government. Berrimah, Northern Territory. Technical Report
30/2022.

Waugh, P. (2023). Synthesis of existing information on the surface water resources of the Roper River Basin.
Technical Report 18/2023. Northern Territory Department of Environment, Parks and Water Security.
Palmerston, Northern Territory.

ELA (2022). Strategic Regional Environmental and Baseline Assessment for the Beetaloo Sub-basin: Water
Quality and Quantity Baseline Summary Report. Technical Report 24/2022. Report prepared for the
Northern Territory Department of Environment, Parks and Water Security by Eco Logical Australia (ELA)
and Tetra Tech Coffey.

Evans, T.J., Radke, B.M., Martinez, J., Buchanan, S., Cook, S.B., Raiber, M., Ransley, T.R, Lai, E.C.S., Skeers,
N., Woods, M., Evenden, C., Cassel, R. & Dunn, B. (2020). Hydrogeology of the Beetaloo GBA region.
Technical appendix for the Geological and Bioregional Assessment: Stage 2. Department of the Environment
and Energy, Bureau of Meteorology, CSIRO and Geoscience Australia, Australia. Online
https://www.bioregionalassessments.gov.au/sites/default/files/gba-bee-stage2-
appendix_hydrogeology final.pdf

Frost, A. J., Ramchurn, A., and Smith, A. (2018). The Australian Landscape Water Balance model (AWRA-L
vé). Technical Description of the Australian Water Resources Assessment Landscape model version 6. Bureau
of Meteorology Technical Report, Commonwealth Government, Australia.

Fulton, S. and Knapton, A. (2015). Beetaloo Basin Hydrogeological Assessment. CloudGMS.
https.//frackinginquiry.nt.gov.au/?a=410609

Geological and Bioregional Assessment Program (2019) Impact Modes and Effects Analysis: Shale gas, tight
gas and shale oil Beetaloo Sub-basin. [tabular]. Viewed 05 April 2019,
https://repo.bioregionalassessments.gov.au/metadata/B7C2EE99-5A13-4312-89DA- 794C082F8345.
GBA data repository GUID: B7C9EE99-5A13-4312-89DA-794C082F8345.

Jolly,P., Knapton, A. & Tickell, S. 2004. Water availability in the aquifer in the Tindall Limestone South of
Roper River. Department of Infrastructure, Planning and Environment, Northern Territory Government,
Report 34/2000D.

Knapton, A. (2020) Upgrade of the Coupled Model of the Cambrian Limestone Aquifer and Roper River
Systems. Report prepared by CloudGMS for the NT Department of Environment and Natural Resources.
Online.

Koppen, W (1884). Translated by Volken, E.; Bronnimann, S. "Die Warmezonen der Erde, nach der Dauer
der heissen, gemassigten und kalten Zeit und nach der Wirkung der Warme auf die organische Welt
betrachtet" [The thermal zones of the earth according to the duration of hot, moderate and cold periods
and to the impact of heat on the organic world)]. Meteorologische Zeitschrift (published 2011). 20 (3): 351-
360.

KPMG (2019), Analysis of Infrastructure and Logistics Requirements for the Development of an Onshore Oil
and Gas Industry in the Northern Territory, NT Department of Trade, Business and Innovation
https://cmc.nt.gov.au/ data/assets/pdf file/0005/1052897/919-0139-kpmg-final-report.pdf

Department of Environment, Parks and Water Security
Page 80 of 82


https://www.bioregionalassessments.gov.au/sites/default/files/gba-bee-stage2-appendix_hydrogeology_final.pdf
https://www.bioregionalassessments.gov.au/sites/default/files/gba-bee-stage2-appendix_hydrogeology_final.pdf
https://frackinginquiry.nt.gov.au/?a=410609
https://repo.bioregionalassessments.gov.au/metadata/B7C9EE99-5A13-4312-89DA-
http://koeppen-geiger.vu-wien.ac.at/koeppen.htm
http://koeppen-geiger.vu-wien.ac.at/koeppen.htm
http://koeppen-geiger.vu-wien.ac.at/koeppen.htm
https://cmc.nt.gov.au/__data/assets/pdf_file/0005/1052897/q19-0139-kpmg-final-report.pdf

Draft Mataranka Background Report 2024-2034

Northern Territory Government (2000). Northern Territory Water Allocation Planning Framework, Northern
Territory Government Department of Environment, Parks and Water Security. Darwin, Australia. Online
https://depws.nt.gov.au/ _data/assets/pdf file/0011/476669/nt-water-allocation-planning-

framework.pdf

Northern Territory Government (2017). Strategic Aboriginal Water Reserves Policy Framework, Northern
Territory Government Department of Environment, Parks and Water Security. Darwin, Australia. Online
https://depws.nt.gov.au/ data/assets/pdf file/0011/457553/SWRC-Policy-Framework A4 V1.pdf

Northern Territory Government (2018). Final Report of the Scientific Inquiry into Hydraulic Fracturing in the
Northern Territory. Northern Territory Government (NTG). Darwin, Australia. Online
https://frackinginquiry.nt.gov.au/inquiry-reports?a=494286

Northern Territory Government (2020). SREBA Framework: a guide to undertaking a strategic regional
environmental and baseline assessment in the Northern Territory. Northern Territory Government
Department of Chief Minister, and Department of Environment, Parks and Water Security. Darwin,
Australia. Online https://cmsexternal.nt.gov.au/ _data/assets/pdf file/0005/914297/sreba-

framework.pdf

Northern Territory Government (in prep). Consultation Report: Land to be designated eligible land for the
Aboriginal Water Reserve in the Mataranka Tindall Limestone Aquifer Water Allocation Plan Area, Northern
Territory Government Department of Environment, Parks and Water Security. Darwin, Australia.

Schult, J. (2016). Herbicides, pesticides and nutrients in the Tindall Aquifer (Katherine Region). Technical
Report 13/2016D. Northern Territory Department of Land Resource Management.
https://territorystories.nt.gov.au/10070/443946/0/0

Schult, J., and Metcalfe, R. (2006). High nitrate concentrations in the Douglas River and their impact on
Daly River water quality. Technical Report 9/2006D. Northern Territory Department of Natural
Resources, Environment, The Arts and Sport. https://territorystories.nt.gov.au/10070/671090/0/0

Schult, J. and Novak, P. (2017). Water Quality of the Roper River 2012-2016. Northern Territory
Department of Environment and Natural Resources, Report no. 2/2017D. Palmerston.

Schult, J. (2018). Dry season water quality at Elsey Station in the Upper Reaches of the Roper River. Northern
Territory Department of Environment and Natural Resources, Report no. 3/2018D, Palmerston.

Short, M. (2018). Projected Climate Change Effects on Diffuse Recharge in the NT: Summary for Major
Groundwater Resources. Technical Report 23/2018D, Northern Territory Department of Environment and
Natural Resources, Northern Territory Government, Australia.

Short, M.A. and Bond, T.W. (2021). Classification of Top End and Arid Zone for Northern Territory Water
Resources, Technical Report 55/2020, Water Resources Division, Northern Territory Department of
Environment, Parks and Water Security, Northern Territory Government, Australia. Online
https://territorystories.nt.gov.au/10070/843257/0/0

Tetra Tech Coffey (2022). SREBA Environmental Health Studies. Report prepared for the Northern
Territory Department of Environment, Parks and Water Security by Tetra Tech Coffey.

Tickell (2022). Beetaloo Sub-basin SREBA Water Studies: Aquifer mapping and summary report. Technical
Report 19/2022. Northern Territory Department of Environment, Parks and Water Security. Palmerston,
Northern Territory.

Yin Foo, D. A. and Dilshad, M. (2021), Water Resources Modelling of the Mataranka -Daly Waters
Region: Mataranka Tindall Limestone Aquifer Water Allocation Plan Area Natural Groundwater Balance,
Technical Report 26/2018, Water Resources Division, Northern Territory Department of Environment
and Natural Resources. Northern Territory Government, Australia.

Department of Environment, Parks and Water Security
Page 81 of 82


https://depws.nt.gov.au/__data/assets/pdf_file/0011/476669/nt-water-allocation-planning-framework.pdf
https://depws.nt.gov.au/__data/assets/pdf_file/0011/476669/nt-water-allocation-planning-framework.pdf
https://depws.nt.gov.au/__data/assets/pdf_file/0011/457553/SWRC-Policy-Framework_A4_V1.pdf
https://frackinginquiry.nt.gov.au/inquiry-reports?a=494286
https://cmsexternal.nt.gov.au/__data/assets/pdf_file/0005/914297/sreba-framework.pdf
https://cmsexternal.nt.gov.au/__data/assets/pdf_file/0005/914297/sreba-framework.pdf
https://territorystories.nt.gov.au/10070/443946/0/0
https://territorystories.nt.gov.au/10070/671090/0/0
https://territorystories.nt.gov.au/10070/843257/0/0

Draft Mataranka Background Report 2024-2034

Young L, Patykowski J, Leiper I, Nano C, Fisher A, Gillespie G, Barnett G, Buckley K, Hanrahan N,
McDonald P, Miller A, Ribot R, Ruykys L, Stewart A, Zimny A (2022). Terrestrial Ecosystems Baseline
Report: Strategic Regional Environmental and Baseline Assessment for the Beetaloo Sub-basin. DEPWS

Technical Report 36/2022. Flora and Fauna Division, Northern Territory Department of Environment,
Parks and Water Security, Darwin.

Zaar, U. (2009). Gulf Water Study - Water Resources of the Roper River Region. Technical Report
16/2009D. Northern Territory Government. Online https://territorystories.nt.gov.au/10070/648990

Department of Environment, Parks and Water Security
Page 82 of 82


https://territorystories.nt.gov.au/10070/648990

	1. Overview
	2. Summary
	2.1 Water planning process
	2.1.1 Daly Roper Beetaloo water control district and plan area
	2.1.2 Water management zones
	2.1.3 First water allocation plan

	2.2 Population and land uses

	3. Water resources
	3.1 Topography
	3.2 Climate and rainfall
	3.2.1 Rainfall variability

	3.3 Key water resource investigations
	3.3.1 Strategic Regional Environmental and Baseline Assessment

	3.4 Surface water resources
	3.4.1 Dry season flows
	3.4.2 Springs
	3.4.3 Surface water quality

	3.5 Groundwater resources
	3.5.1 Hydrogeological setting
	3.5.2 Groundwater recharge
	3.5.2.1 Diffuse (direct) recharge
	3.5.2.2 Macropore flow
	3.5.2.3 Localised discrete (indirect) recharge
	3.5.2.4 Mountain front recharge

	3.5.3 Groundwater storage
	3.5.4 Groundwater discharge
	3.5.5 Groundwater evapotranspiration
	3.5.6 Groundwater quality
	3.5.7 Groundwater flow

	3.6 Groundwater modelling
	3.6.1 Model development
	3.6.2 Natural water balance


	4. Environmental water
	4.1 Roper Discharge Zone
	4.2 Groundwater dependent ecosystems
	4.2.1 Terrestrial ecosystems - groundwater dependent vegetation
	4.2.2 Subterranean groundwater dependent ecosystems

	4.3 Aquatic ecosystems
	4.3.1 Cabbage palm
	4.3.2 Freshwater sawfish
	4.3.3 Barramundi
	4.3.4 Gulf snapping turtle


	5. Cultural water
	5.1 Cultural values
	5.1.1 Aboriginal cultural values
	5.1.2 Other cultural values


	6. Water use
	6.1 Current water entitlements and use
	6.1.1 Unlicensed entitlements
	6.1.2 Licensed entitlements
	6.1.3 Public water supply
	6.1.4 Agriculture water use
	6.1.5 Industry, cultural, mining and petroleum water use

	6.2 Future water use
	6.3 Estimated sustainable yield
	6.3.1 Surface water
	6.3.2 Groundwater
	6.3.3 Modelling extraction scenarios

	6.4 Protection of environmental and cultural values
	6.4.1 Monitoring and assessment
	6.4.2 Protections under other environmental legislation
	6.4.2.1 Petroleum Act 1994
	6.4.2.2 Environment Protection Act 2019

	6.4.3 Announced allocations

	6.5 Aboriginal water reserve

	Schedule A: Dictionary
	Schedule B: Abbreviations and acronyms
	Schedule C: Daly Roper Beetaloo water control district and Mataranka plan area
	Schedule D: Mataranka water management zones
	Schedule E: Climate and rainfall of plan area
	Schedule F: Australian water outlook projections – rainfall and evapotranspiration
	Schedule G: Surface water drainage divisions of plan area
	Schedule H: Springs and groundwater discharge to streams
	Schedule I: Hydrogeological provinces of plan area
	Schedule J: Hydrogeological cross section
	Schedule K: Aquifer recharge potential
	Schedule L: Water quality data locations
	Schedule M: Groundwater salinity levels
	Schedule N: Groundwater sulphate levels
	Schedule O: Groundwater elevation and flow direction
	Schedule P: Groundwater velocity
	Schedule Q: Roper Discharge Zone
	Schedule R: Terrestrial groundwater dependent ecosystems probability map
	Schedule S: Depth to groundwater contours
	Schedule T: Petroleum titles
	Schedule U:  Reserved blocks
	Schedule V: Licensed groundwater use
	Schedule W: References

