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Executive Summary 

The Northern Territory Government is committed to the long term sustainable management of its water 
resources.  The Berry Springs Water Allocation Plan has been developed in accordance with the Water 
Act 1992 (the Act) and applies to an area of 105 km² within the Darwin Rural Water Control District, 
enclosing the Berry Springs Dolostone Aquifer System.  The surface water resources and the aquifer 
system in this area are connected and extraction from either system affects water supplies for 
ecosystems that depend on dry season flows in the Darwin River and Berry Creek.  Integrated 
management of the two water resource systems is necessary to achieve the objectives of the Plan. 

The objectives of the Plan are: 

- Maintain sustainable water supplies for consumptive and environmental uses. 
- Improve management of the aquifer 
- Protect the environment 
- Support Aboriginal culture and communities 
- Ensure regional economic development is sustainable 
 
Surface water resources are important because of their environmental and cultural significance and as a 
source of recharge to the aquifer system.  There is limited consumptive use of surface water in the area, 
with only one surface water extraction licence issued. Groundwater provides the main source of water 
for irrigated horticulture, aquaculture and for rural residential use.  

Within the Darwin Rural Water Control District, using a bore at less than 15 L/s does not require 
licensing. This has meant that many commercial users of the Berry Springs Dolomite Aquifer System have 
not been licensed, and there is a lack of reliable data on groundwater extraction.  In addition, 
groundwater extraction for stock and domestic use does not require licensing. 

Modelling of the aquifer system and river flows has shown that current levels of water use reduce natural 
spring flow discharges from Berry Springs Aquifer System by more than 20%, which carries the risk of 
impact on water quality and ecosystems. 

In accordance with the NT Water Allocation Planning Framework, at least 80% of natural stream and 
spring flows at any time within the Plan Area should be preserved for the environment, except when 
scientific research indicates alternative levels of protection. 

The Plan specifies that the construction of new bores for additional extraction from the Berry Springs 
Dolomite Aquifer System will not be permitted until new scientific research and modelling, supported by 
a monitoring program, demonstrates that the impacts on natural spring flows, water quality and 
ecosystems will not be increased.   

The Plan also specifies that all commercial water use within the aquifer system will be licensed and 
required to be metered. This will allow extractions to be monitored and reported as a means to improve 
our understanding and management of the system. Furthermore, all licensed surface water and 
groundwater extraction will be subject to annual announced allocations to limit impacts on natural spring 
flows, as far as is practicable and necessary. 

The Plan will operate for ten years and will be reviewed no more than five years from commencement.  
The initial review of the plan will be held in two years to coincide with the expiration of Interim 
Development Control Order 22 put in place by the Department of Lands, Planning and the Environment.  
The reviews will be informed by the monitoring program, relevant new scientific research findings on 
potential impacts on natural spring flows and advances in modelling of the connected surface water and 
groundwater resources in the plan area, and will informed by full community consultation.  
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1 Overview 

 1.1. Berry Springs Water Allocation Plan 

The Northern Territory Government is committed to the long term management of water resources. 
Water allocation plans provide the framework for sustainable water management and allocation 
strategies which are developed in consultation with the community.  This enables regional development 
to be balanced with the conservation of the Northern Territory’s water resources.  This Plan is made 
under s.22B of the Water Act 1992(NT) (the Act) and in accordance with the National Water Initiative. 

Many of the values to be protected by this Plan were identified by the Berry Springs Water Advisory 
Committee which met between the second half of 2011 and early 2016. 

1.2. The Berry Springs Plan Area 

Under s.22 of the Act the Minister may declare a part of the Northern Territory to be a water control 
district.  The Darwin Rural Water Control District was declared on 30 June 1992. The Berry Springs Plan 
Area forms part of this water control district. 

The Plan Area covers an area of approximately 105 km², and is situated about 50 km south of Darwin.  
Berry Springs derives its name from Berry River which was named in 1870 by Surveyor General Goyder 
after his chief draughtsman Edwin S Berry during his 1869-1870 survey expedition to select a site for 
what is now known as Darwin.   

The traditional owners of the Plan Area are the Kungarakan. Berry Springs was known by the Kungarakan 
as Laniyuk.  The Kungarakan are freshwater people and are known as Paperbark people. Kungarakan are 
the recognised traditional owner custodians of a large area of country south west of Darwin, which 
extends from Berry Springs to beyond Batchelor. All the Kungarakan dreaming tracks are linked with the 
water systems throughout their lands.  Kungarakan have a number of Recorded Sites and one Registered 
Sacred Site with the Aboriginal Areas Protection Authority (AAPA) located within the Plan Area.  These 
sites are predominately linked with groundwater dependent ecosystems such as Berry Creek, Lake 
Deane, Woodfords Lagoon and the Darwin and Blackmore Rivers.  

The Larrakia have also customarily looked after this country from well before Goyder arrived. 
Traditionally the Larrakia are coastal people and are known as the Saltwater people even though their 
country can be up to 50 km inland. Larrakia country covers from Gunn Point around to Cox Peninsula. 
The Berry Springs area is of high spiritual significance to the Larrakia. The Darrandarra Aboriginal 
Corporation are the only Aboriginal group who hold land within the Plan Area, The Twin Rivers property 
is located off Southport Road and abuts Darwin River and  is approximately 157ha in size.  The area has 
cultural significance to the custodians with three AAPA recorded sites on the property. 

The Berry Springs Dolostone Aquifer System is a small localised aquifer that underlies parts of the Berry 
Springs and Darwin River areas.  The Berry Springs Plan Area (Plan Area) has been geographically defined 
to encompass the aquifer system. (see Figure 1).  The aquifer naturally discharges at Parson Springs, Twin 
River Farm Springs and the Berry Springs spring complex, which are located on a fault at the contact 
between the dolostone and Burrell Creek Formation.   

The aquifer currently provides reliable, good quality water supply for many rural residents and 
horticultural activities and maintains ecosystem health by contributing to base flows in Darwin River and 
Berry Creek.  Unique ecosystems within the Territory Wildlife Park are sustained by the aquifer system, 
including the monsoon vine forest.  Water from the aquifer system also maintains the condition of places 
that are culturally important to the Kungarakan and Larrakia people. The Plan will help to ensure that 
regional development proceeds on an ecologically, culturally and economically sustainable basis. 
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1.3. Date the plan comes into effect 

This plan comes into effect upon gazettal by the Minister for Land Resource Management. 

1.4. Period the plan is to remain in force 

Once declared, the plan will be in place for ten years.  
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Figure 1: Map of the Plan Area 
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2 Introduction 

2.1 Plan context 

Under section 22B of the Act, the Minister may declare a water allocation plan for a period of up to ten 
years, with provision for reviews at no longer than 5 yearly intervals.  Plans take their legal force from the 
Act, which remains the main source of legal rights and obligations affecting the use of water resources in 
the Northern Territory.  Although this Plan contains summaries of the effect of certain provisions of the 
Act, those summaries are provided for information only.  The Plan should be read in conjunction with the 
Act, and will be subject to any amendments which may be made to the Act after declaration of the Plan.  

Water Allocation Plans establish a framework to share water between human and environmental needs.  
Water resource management and use in a water allocation planning area is to be in accordance with such 
a plan.  A plan is declared to ensure that water is allocated within the estimated sustainable yield to 
beneficial uses, as defined in s4(3) of the Act.  The beneficial uses of water defined in the Act include 
agriculture, public water supply, the environment, cultural needs, industrial needs, aquaculture and to 
provide water for rural stock and domestic purposes.  

Total water use from an aquifer or waterway within a water allocation planning area must be within the 
estimated sustainable yield for that aquifer or waterway. Assuming that all licensed extraction will be 
from groundwater, sustainable yield is defined for the purposes of the Plan as the amount of groundwater 
that can be extracted from an aquifer on a sustained basis without impairing water quality or causing 
environmental damage (Fetter, 2000).  

The Plan is intended to ensure the fair and equitable sharing of the water resources of the Plan Area.  

The following is also taken into consideration when developing a plan:  

2.1.1 National Water Initiative 

The National Water Initiative 2004 (NWI) is the major policy document of the Federal, Territory and State 
governments in relation to water allocation and planning. Its basic premise is that governments have a 
responsibility to ensure that water is allocated and used to achieve socially and economically beneficial 
outcomes in a manner that is environmentally sustainable. The NT Government (NTG) agreed to an NWI 
Implementation Plan in 2006. 

2.1.2 NT Planning Scheme 

The NT Planning Scheme (the Scheme) generally applies to the whole of NT and includes a number of 
“planning principles” which are broad expressions of the NTG’s commitment to outcomes of land use 
planning and development control. These principles as listed in Clauses 4.1(b) and (d) include that the 
administration of the Scheme is to:   

• “contribute to the sustainable use and development of land and water resources so that the use 
and development of land is consistent with the principles of sustainable development and avoids 
pollution and minimises degradation of the environment or over commitment of water resources”; and  

• to promote urban/ building design which is water efficient.   

In relation to the Plan Area, it may be noted that Section 2.7 of the Scheme states that in the absence of 
any inconsistency, the Scheme must have regard to the policies and planning concepts detailed in 
Litchfield Planning Concepts and Land Use Objectives 2002. 
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2.2 Process to develop the plan 

The following steps are taken when developing a plan: 

 

Figure 2: Water allocation planning process 
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3 Purpose and plan objectives  

3.1 Purpose and objectives 

The Plan is made under s.22B of the Act and will regulate all ground and surface water resource 
management within the plan area, including measures to ensure the sustainable allocation of water 
resources.   

The Objectives and Strategies of the Plan are based on the Risk Assessment which was derived from the 
discussions of the Berry Springs Water Advisory Committee at meetings held between July 2011 and 
May 2012. The Objectives and Strategies of the Plan are intended to inform the monitoring, management 
and licencing and permit activities of the Department. They are also critical in the determination of the 
Implementation Targets for the Plan. 

The Plan takes effect from the date of its declaration by the Minister for Land Resource Management (the 
Minister), and will remain in force for a period of ten years. In accordance with the Act, the Plan must be 
reviewed at intervals not longer than five years.  

4 Water resources (supply and condition) 

4.1 Climate 

The Plan Area has two distinctive seasons, the wet and the dry, with temperatures ranging from an 
average mean minimum of 21°C to an average mean maximum of 34°C.  Dry season conditions typically 
occur from April/May to October with wet season conditions greatest between December and March.  
Since 1971 records at Berry Springs show a mean annual rainfall of 1783 mm, the majority of which falls 
in the four month wet season followed by little to no rain for the following eight months.  Average annual 
pan evaporation is around 2,000 - 2,400 mm, with evapotranspiration contributing 1,100 mm/year. 
Figure x shows annual rainfall recorded at Berry Springs between 1900 and 2012. 

 

Figure 3: Berry Springs annual rainfall 

The Plan recognises climatic variability and therefore that the annual and seasonal discharge from the 
Berry Springs Dolostone Aquifer System to local springs and waterways will vary naturally.  All analysis 
underpinning the Plan are based on historic climatic data between 1985 and 2015.  It is assumed that 
future climate will exhibit similar characteristics. 

10yr moving average 
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4.2 Surface water resources  

The two major watercourses which cross the Plan Area are the Darwin River to the west and Berry Creek 
to the east.  The Blackmore River also intersects the western boundary of the Plan Area. Lake Deane 
which is fed by groundwater discharge is a large lagoon in the northeast sector of the Plan Area and 
Woodford Lagoon is near the southeast boundary of the area.  There is also another smaller artificial 
surface water body (Goose Lagoon) within the Territory Wildlife Park, and the man-made Lake Barden is 
located adjacent to Lake Deane.  Five major perennial springs which are known discharge points from the 
aquifer system (Parson Springs, Twin Farm Springs and three vents at Berry Springs,) and several other 
intermittent springs have been recorded off the Darwin and Blackmore Rivers as well as Berry Creek.    

Berry Creek usually flows from November to July in response to wet season runoff, and ceases to flow 
for the remainder of the year.  The largest event recorded since gauging commenced in 1999 occurred in 
April 2006, with water reaching 6.1m on the gauge.  The upper reaches of Berry Creek and Darwin River 
become disconnected pools of water in the late dry season and their upper catchments dry out although 
they remain more continuous systems to the north where they flow towards the harbour.  Other streams 
within the Plan Area are relatively small, predominantly ephemeral and are highly responsive to the 
annual wet/dry cycle of rainfall. (i.e. they tend to dry out in a similar pattern over the dry season).  The 
proportion of total wet season rainfall runoff that flows in these streams can vary between 19% and 70% 
depending on local conditions (see Haig &Townsend, 2003). 

4.3 Groundwater resources  

There are two aquifer systems within the Plan Area hosted in different geological formations.  Due to 
their high level of connection they operate as a single groundwater unit with two dominant layers – 
namely an upper layer of Cretaceous sands, sandy clays and clays which overlie the lower layer of the 
weathered dolostone aquifer. 

The dolostone aquifer is a small oval shaped basin structure made up of weathered calcium magnesium 
carbonate sedimentary rock, similar to limestone.  Rainwater percolates and weathers the dolostone 
enhancing fractures which eventually develop into small caves.  Groundwater is contained within these 
fractures, which act as preferential pathways for extraction.  Yields of up to 32L/s have been obtained 
from bores in this weathered part of the dolostone aquifer.  However in the fresh dolostone below the 
weathered zone, yield is very low to nil.  The aquifer occurs from about 20 metres below ground level 
(mbgl) and generally the weathered dolostone profile may be expected to be intersected 30 metres below 
this.  Some variability may be expected.  Fractured dolostone has been intersected at 88 mbgl and in 
some cases the dolostone has been intersected as shallow as 10 metres from the surface.  

The aquifer of the Berry Springs dolostone is typical of karstic aquifers, where chemical weathering has 
produced wide spread secondary porosity and permeability in the carbonates.  The carbonate aquifer is 
expected to have greatest permeability within this weathered zone, up to a maximum of 50 metres below 
the top of the formation.  The karstic nature of the aquifer means that on a local scale groundwater flow 
is via preferential pathways.  However, on a basin-wide scale the aquifer can be considered to behave as 
an equivalent porous media with very high transmissivities and relatively low storage coefficient. 

Groundwater movement in the northern part of the Berry Springs Dolostone Aquifer System is from 
south to north, discharging in the Territory Wildlife park and Berry Springs Nature Park (referred to as the 
Berry Springs Spring Complex).  In the southern part of the aquifer, groundwater moves north-westerly to 
the Darwin River, discharging at Parson’s and Twin Farm Springs. 
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4.3.1 Groundwater Recharge 

Recharge into the Berry Springs Dolostone Aquifer System takes place during the wet season when the 
overlying laterite becomes saturated and infiltration occurs into the weathered surface of the underlying 
dolostone.  The rate of incoming rainfall may exceed the infiltration capacity of the overlying laterite, 
resulting in saturation in the upper layers and surface runoff.  Figure 5 shows the modelled annual 
recharge into the Berry Springs Dolostone Aquifer System over the past 115 years.  There is a general 
increase in recharge in the latter half of last century with a rise of approximately 10mm in the last 30 
years. 

 

Figure 4: Modelled Annual total recharge (mm) into the Berry Springs Dolostone Aquifer System 

4.4 Surface water groundwater connectivity 

Groundwater and surface water in the Plan Area are highly connected with the watercourses alternating 
between losing and gaining on a seasonal basis during the year.  During the wet season when the 
groundwater level is higher than the water level in the creeks and rivers, water flows into these 
watercourses and they are called “gaining streams”.  Later in the dry season and early in the wet season 
the watercourses become “losing streams” as they lose water into the underlying aquifer as groundwater 
levels fall. 

The most obvious discharges from the Berry Springs aquifer system are the springs.  Five major springs 
have been mapped in the area including Parson Spring, Twin Farm Spring and several in the Berry Springs 
spring complex. 

 The Berry Springs spring complex is located on an east-west trending fault along the contact between 
the Berry Springs dolostone to the south and the Burrell Creek Formation to the north.  Minor faults are 
interpreted to be associated with the contact and provide pathways for groundwater to discharge at 
minor springs in the area.  The Berry Springs spring complex is located within the Territory Wildlife Park.  
Discharge prior to any impacts from pumping to the Berry Springs spring complex is estimated to have 
been 18 Gigalitres (GL)/annum (see Knapton, 2012).  

Lok Landji Billabong, Twin Farm Spring and Parson Spring occur where the river intersects the aquifer and 
are located within the tidal zone of the Darwin River.  If tidal levels were to rise above present day means, 
or if groundwater levels were to fall below the mean tidal level, it is possible that salt water may be 
induced into the Berry Springs aquifer. 
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Lake Deane is thought to be reliant on groundwater discharge.  The water level from south of Lake Deane 
to the north of Berry Springs is nearly constant and therefore, in this region swampy conditions prevail 
until almost mid dry season.  In the northern region, Goose Lagoon and surrounding areas are also 
groundwater discharge points that have created swampy conditions.  Numerous discharges from the 
aquifer occur in the southern part of the Darwin River.  Woodfords Lagoon is the other significant natural 
lagoon within the Plan Area that is reliant on groundwater discharge during the dry season.  

In the early dry season, the Berry Springs Dolostone Aquifer System discharges approximately 0.25 m3/s 
(250L/s) of baseflow to the Berry Creek through the river bed and springs.  This volume decreases to less 
than 10L/s in the late dry season.  In the history of recorded data March Fly Weir (monitoring station 
G8150027) has not ceased to flow.  It is assumed that flow in the lower reaches of Darwin River is also 
sustained by baseflow from the aquifer system later in the dry season.  A number of ephemeral creeks 
and rivers are also sustained in the early dry season by groundwater discharge. 

4.5 Hydrologic modelling  

A hydrogeological model of the groundwater resources in the Plan Area was produced by the 
Department of Land Resource Management (DLRM) for the Plan’s development (see “Berry Springs 
Groundwater Flow Model Development”, Knapton, 2012). 

The modelled natural water balance over 30 years for the Berry Springs Dolostone Aquifer System 
indicates that it is in dynamic equilibrium, with recharge inputs on average of 44.6 GL/yr and discharge 
outputs on average of 42 GL/yr.   

The difference of approximately 6% between recharge and discharge can be accounted for as seepage 
losses taking place along the Blackmore River and other minor diffuse areas which are not identified in 
the model. 

 

 1986-2015 

 Total Volume  

(GL) 

Volume per annum  

(GL/yr) 

Recharge   

Applied Recharge 1690 GL 56.4 GL/yr 

ET/Rejected recharge -354 GL -11.8 GL/yr 

Sub-Total 1336 GL 44.6 GL/yr 

Discharge   

Berry Springs -481 GL -18 GL/yr 

Darwin River -698 GL -24 GL/yr 

Sub-Total -1179 GL -42 GL/yr 

Imbalance -157 (13%) -2.6 (6%) 

Table 1: Berry Springs Dolostone Aquifer System modelled water balance for 30 years of historic climate data 

Modelling of the dolostone aquifer indicates that average annual recharge using a water balance over a 
30 year period is 44.6 GL/yr.  Applying the NT water allocation planning framework, the average 
consumptive pool for the purposes of the Plan is therefore 8.9 GL/yr.  
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5 Water use  

5.1 Water use overview 

Water use in the Plan Area comprises consumptive and non-consumptive use; each of which are 
described below. In accordance with the NT Water Allocation Planning Framework, at least 80% of 
natural stream and spring flows at any time within the Plan Area should be preserved for the 
environment. 

5.2 Non-consumptive use 

5.2.1 Environmental water requirements  

Environmental values within the Plan Area relate to requirements of groundwater dependent ecosystems.  
Groundwater dependent ecosystems can be divided into six general types: wetlands, terrestrial 
vegetation; river baseflow systems; cave and aquifer systems; terrestrial fauna and estuarine and near-
shore marine systems. (Hatton & Evans, 1998) Virtually all of these ecosystems are present within the 
Plan Area. In addition there are surface water ecosystems associated with the watercourses and surface 
water bodies within the Plan Area. Consideration of these ecosystems can be prioritised based upon their 
dependency on groundwater in particular and their sensitivity to groundwater management.  

The most obvious water dependent ecosystems within the Plan Area are the discharge springs from the 
aquifer, most notably the Berry Springs spring complex, and the flora and fauna that they support. This 
includes macroinvertebrates, fish and the other aquatic life found in their downstream pools. Baseflow to 
rivers and creeks from the aquifer also supports a diverse range of aquatic plant species as well as the 
fauna associated with surface water systems, including turtles and threatened species of water monitors. 
The groundwater fed lagoons in the Plan Area support migratory birds.  

Groundwater supported terrestrial vegetation is another example of the environmental values that need 
to be considered in the water planning process. Within the Plan Area, there is a small area of monsoon 
vine forest associated with the Berry Springs complex. Studies in Howard East have shown that spring 
fed monsoon vine forest rely upon groundwater for 43 to 50% of their water requirements in the late dry 
season. (Hatton et al, 1998) Given the proximity of this area to the springs complex, it is assumed that this 
relatively small patch of forest is dependent on the springs and that groundwater extraction would impact 
on its condition. (Liddle, 2004, 2006) 

Riparian vegetation along the watercourses within the Plan Area forms a critically important ecosystem 
also likely to be highly dependent on groundwater. Baseflow from the aquifer replaces surface water as 
the dry season extends and it is probable that more than 50% of evapotranspiration from riparian 
vegetation during the dry season is derived from groundwater. (Lamontagne et al 2005, Tien 2006) 

Surface water dependent ecosystems include freshwater lagoons which provide habitat for aquatic plants 
and animals during the dry season and are important for migratory water birds. (Schult 2004)  

The paperbark (Melaleuca viridifolia) swamps in the area are also surface water systems which may 
provide a small amount of recharge to the aquifer. Paperbark swamps occupy small, low, run-on sites 
within the surrounding savannah woodland. These swamps are fed by surface run-on and local rains, 
which pond and infiltrate slowly through the wet season extending approximately two months into the 
dry season. The shallow groundwater system which then develops is perched on a layer of low 
permeability, resulting in limited recharge to the aquifer below. (Hatton et al, 1998).  

5.2.2 Current environmental use downstream from the Plan Area 

Berry Creek and Darwin River flow north into Darwin Harbour and their flows are augmented by 
baseflow from the aquifer in the dry season. Therefore it is possible that reduced flows into those 
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watercourses resulting from increased extraction from the aquifer could impact on freshwater riparian 
and aquatic flora and fauna, and on the estuarine fisheries and other ecosystems which are downstream 
from the Plan Area. Freshwater flows into estuaries are known to increase the range of habitat by 
providing a more diverse range of pH, reducing salinity which increase the range of species present and 
enriching the marine environment with nutrients.  

5.2.3 Indigenous and cultural water uses 

Cultural use of water under the Act includes providing water to meet aesthetic and recreational needs in 
addition to cultural needs. In the context of the Plan Area, it includes local residential and tourist 
recreational use of water places, and broader community Heritage values, as well as the cultural 
significance of water places to the Traditional Owners. Cultural use of water to be considered in the Plan 
includes recreational visits to Berry Springs by locals and tourists whether for swimming or to have a 
picnic. It includes fishing on the rivers and bird watching at the lagoons. Cultural needs also encompasses 
the values given to water sites and their associated ecosystems in Aboriginal culture where many water 
sources continue to be deeply embedded with spiritual and cultural significance to the Kungarakan and 
Larrakia peoples.   

All the Kungarakan dreaming tracks are linked through all the water systems throughout their lands. 
Water is essential to Aboriginal culture and the Kungarakan have a traditional story about Berry Springs 
specifically. The ancestors were coming from Kuranju and walking through the dreaming track Julkperime 
near Kangaroo Flats and coming down to Lake Deane and Berry Springs and it was dry. And there is a 
song which is about there being no water. The ancestors sing this and had to get everyone together to 
create rain and water with ceremony. With the tears, song and dancing the water finally came. The 
traditional owners don’t want Berry Springs to go dry again. So it is important that everyone look after 
the land and all the other connected systems. 

The Berry Springs area is also of high spiritual significance to the Larrakia and they are concerned that 
this area is protected. There are several important sites there. The Larrakia are concerned about the 
environmental impacts in the area. The conservation of the Berry Springs area is important to the 
Larrakia. Many of the traditional owners have seen the creeks dry up in areas near Darwin and they do 
not want this to happen in the Berry Springs area. 

5.2.4 Indigenous and cultural water requirements  

The Plan assumes that the provision for protection of environmental values will also maintain the 
condition of places that are valued by Aboriginal people for cultural purposes. It recognises that any new 
research on specific environmental water requirements will be considered as part of the review process. 
It also recognises that cultural water requirements may not align entirely with environmental 
requirements, and that any new research on specific cultural water requirements will be independently 
considered as part of the review process. 

5.2.5 Water for recreation uses 

Recreation use water within the Plan Area includes the use of Lake Barden for water skiing. 

5.3 Consumptive Use 

5.3.1 Consumptive uses 

Consumptive water use within the Plan Area includes water used for irrigated horticulture, aquaculture 
and for rural residential use. Current surface and groundwater use is outlined below. 
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5.3.2 Current surface water use 

There is currently only one licence for surface water extraction from Berry Creek within the Plan Area 
which is for 1,000 ML/yr for use at the Territory Wildlife Park, of which more than half is returned to the 
river downstream from the Park.  There is also one licence for surface water extraction for aquaculture 
from the saline reach of the Darwin River within the Plan Area.  There are few surface water dams on 
rural residential properties.  There is no known use of surface water for domestic or stock purposes 
within the Plan Area.   

5.3.3 Current licensed groundwater use 

Groundwater is the main water resource for consumptive use in the Plan Area.  Currently there is one 
groundwater extraction licence issued (651ML/yr) and seven licences to be renewed (721ML/yr in total) 
within the Plan Area to horticultural producers for a total of 1,372 ML/yr.  For all water extraction 
licences in the Plan Area, water usage is and will be metered and annual extraction amounts reported. 

Within the Darwin Rural Water Control District there is currently a declared exemption from the licensing 
provisions of the Act for users extracting water from a bore at less than 15L/s.  This has meant that many 
commercial users of water within the Plan Area are unlicensed and that no information is held about the 
amount of water that is being extracted from the aquifer by them.  

5.3.4 Current unlicensed groundwater use 

The Act does not require a licence for water extraction which is to be used for stock and domestic 
purposes, for water extraction associated with mining activities, nor for water extraction associated with 
road construction.  

There are 360 registered bores within the Plan Area thought to be in use. Approximately 35% of the 
existing bores within the Plan Area have been identified as being used for irrigation activities.  A 
significant use of groundwater in the Plan Area which does not require licensing or metering is water used 
for stock and domestic uses (i.e. as a result of residential use).  It is estimated that 12% of water extracted 
from the aquifer is being used for residential purposes.   

Total current groundwater extraction in the Plan Area is estimated at 8.6GL/yr.  Of this amount 
unlicensed extraction is estimated at approximately 90% of estimated total extraction. 

Beneficial Use Licensed (ML/year) Unlicensed (ML/year) Total (ML/year) 

Agriculture 651 6,944 7,595 

Stock & Domestic  1,005 1,005 

Total 651 7,949 8,600 

Table 2: Summary of groundwater use 

5.3.5 Future consumptive requirements 

The most prospective driver of future water use in the Plan Area is water for stock and domestic 
purposes to support future residential development. 
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6 Sustainable yield 

6.1 Sustainable yield 

For the purposes of the Plan, sustainable yield is taken to mean the amount of groundwater that can be 
extracted from an aquifer on a sustained basis without impairing water quality or causing environmental 
damage.  

There is only is limited consumptive use of surface water in the Plan Area, with only one surface water 
extraction licence issued. Surface water flows within the Plan Area have therefore not been quantified. 

 Historical (1985-2015) Annual Average 

Water availability/total inflows 
(GL/annum) 

1336 44.6 

Environmental, Indigenous and 
cultural water requirements 
(GL/annum) 

1068.8 35.68 

Sustainable yield 267.2 8.9 

Diversions (GL/annum)  8.6 

Table 3: Berry Springs sustainable yield  

6.2 Risk and uncertainty 

Consistent with the NWI, this section outlines risks to the sustainable yield within the Plan Area. 

6.2.1 Climate variability and change 

CSIRO’s Northern Australian Sustainable Yields (NASY) Project (2009) suggests for the Darwin Rural 
Region that “future (~2030) climatic conditions will be similar to historical conditions, though drier than 
the recent past. Slightly wetter and drier conditions are expected under the wet extreme and dry extreme 
future climates, respectively”. Allocation and licence limits in the Plan have been determined based on 
historic climatic data only and do not consider the possible effect of climate change on the long term 
availability of water from this water source. Although it is anticipated that temperature and therefore 
evaporation will increase in the Plan Area, an increase in intensity of storm events projected under 
current climate change modelling may also increase recharge to the groundwater resource. The most 
recent data on projected future climate change affecting the Darwin Rural Region will be taken into 
account when the Plan is renewed every ten years and reviewed at least every five years. 

6.2.2 Proposed development 

The Minster for Lands and Planning declared an Interim Development Control Order (IDCO) on 1 July 
2016 for the Berry Springs area.  Under this order, the use and development of land, including for 
subdivision, may only occur with consent and subject to confirmation from the Department of Land 
Resource Management that the proposal: 

• does not rely on utilisation of groundwater sourced from the Berry Springs Dolostone Aquifer 
• or will not detrimentally impact on the sustainability of the groundwater resources. 

This order is in place for two years.  

6.2.3 Land use change 

There is no anticipated major land use change that will impact water in the Plan Area. 
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6.2.4 Caveats or limitations on the underpinning science 

Limitations and assumptions of the Berry Springs groundwater model 

The Berry Springs groundwater model was developed to characterise the Berry Springs Dolostone 
aquifer. The model makes the following assumptions: 

 The model domain has an assumed average thickness of 50 meters based upon available aquifer 
geometry. 

 The aquifer is karstic with preferential groundwater pathways at local scale; however for the purpose 
of the model the aquifer is considered to behave as an equivalent porous media at basin scale. 

 In the absence of rainfall data, synthetically derived data from the Bureau of Meteorology’s SILO Data 
Drill was used to generate a continuous record of rainfall and evapotranspiration from 1900 – 
present. 

 Shuttle Radar Terrian Model (SRTM) satellite data was used to generate elevation data for the model; 
this data has an error of +/- 5 meters. 

 At times when the groundwater level approaches the ground surface then the soil column is assumed 
to be saturated resulting in recharge being rejected as runoff. Rejected recharge is not permitted 
entry into the aquifer. 

 The model has been calibrated to water levels in 10 (ten) monitoring boreholes with limited data 
records dating from the mid-1990s and 1 (one) surface gauging station on the Berry River at March 
Fly Weir with intermittent flow records dating from the 1960s. No flow data was available for 
calibration of discharge into the Darwin River. 

  

Estimated water use 

Water use figures have been based on estimates.  Due to the previous licensing exemption in place in the 
Darwin Rural water control district, bores equipped to pump less than 15 litres/second have not required 
a licence.  Stock and domestic use has been estimated at 3.5ML/year as this estimate will cover all but the 
heaviest users.  Irrigation estimates are based on area under irrigation, crop type and industry figures 
determined by Department of Primary Industries and Fisheries. 
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7 Water management arrangements 

7.1 Overview of Plan objectives, desired outcomes, management strategies and performance indicators 

Table 4: Plan outcomes and objectives, strategies and key performance indicators 

Objectives of the Plan Strategies to achieve this include:     Performance Indicators (Clause 16.1) 

1. To maintain groundwater 
levels and water quality 
sufficient to meet the 
minimum requirements of 
current consumptive and 
environmental users. 

 

Groundwater quality and water levels across the aquifer will be 
monitored for long and short term changes.  

 

Conduct comprehensive water quality sampling across the aquifer 
to establish current water quality parameters for the aquifer.   

 

Maintain groundwater quality levels in the aquifer for the relevant 
targets set out in the Water Quality Protection Plan (WQPP) for 
Darwin Harbour and in the existing beneficial use declaration made 
in relation to the Blackmore Rivers Region Groundwater1 

 

Compliance monitoring of conditions on current water extraction 
licences and bore construction permits. 

 

Bore construction permits will be limited to replacement bores only 

 

Legal action may be used to effect compliance of licence and permit 
conditions at the discretion of the Department. 

 

Bore construction permits will not be issued for construction of new 
bores within 100m of septic tanks or other potential sources of 
pollution  

 

Change in groundwater levels beyond normal 
seasonal variability (A1, A2). 

Changes in water quality in the aquifer.  

(A1, A3, A4) 

 

Whether the groundwater parameters set in 
the WQPP for  Darwin Harbour to maintain 
Electrical Conductivity (EC) between 350-400 
µS/cm have been exceeded in nominated 
monitoring bores. (A4) 

 

Whether any such exceedance has been used 
as an interim trigger for further water quality 
investigations to establish revised trigger 
parameters if appropriate(A4) 

Whether water quality sampling and trend 
data are made publicly and annually available. 
(C9) 

 

Whether the potential for saline intrusion into 
the aquifer has been investigated within two 
years of the Plan being declared (A7) 

 

                                                

1
 NTG Gazette G27, 7 July 2010 



Berry Springs Water Allocation Plan 

 

  Page 21 of 54 
 

Objectives of the Plan Strategies to achieve this include:     Performance Indicators (Clause 16.1) 

Conditions on any public water supply licences will require water 
quality standards to be met. 

 

Any reports of bore field interference or contamination of the 
aquifer will be investigated. 

 

Backflow devices will be recommended for licensed production 
bores as a means of minimising risk of pollution to aquifers. 
Backflow devices will be recommended for bores used to supply 
domestic drinking water. 

 

Establish buffers where necessary to protect sinkholes and direct 
recharge areas. 

 

Incidence of disruption to water supply for 
residents or commercial users within the Plan 
Area (C11).  

 

Incidence of pollution events reported to the 
Department (C10). 

 

Number of backflow devices on commercial 
and residential bores within the Plan Area.(C5) 

 

Educate landholders about 
sinkholes/connectivity to the aquifer (C4) 

2. Improve management of the 
aquifer 

Remove 15 L/s exemption and licence all commercial users 

 

Ensure equal levels of security of tenure for all water users 

 

Develop a schedule of water restrictions linked to groundwater 
triggers to address the risk from over-extraction after two 
sequential dry ‘wet seasons’. 

 

Ensure that restrictions on supply to protect the aquifer against 
over extraction in the context of two sequential dry wet seasons 
apply equally to residential and commercial users.   

 

Improve data for licensed and unlicensed water extraction from the 
aquifer 
 

Education of broader community about water allocation planning 
which conveys that planning is about managing the aquifer and 

Level of compliance with installation of 
appropriate backflow prevention and metering 
devices on licensed bores (C6).  

 

Number of spot compliance inspections for 
licensed users (C6) 

 

Level of uptake of voluntary metering of 
residential users to provide better data on 
average unlicensed domestic use (C3) 

 

Uptake of recommended pump size designed 
to encourage residential water efficiency and 
result in an average residential use of 3.5 
ML/yr.(C4) 

 

Number of updates made to the  Plan website 
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Objectives of the Plan Strategies to achieve this include:     Performance Indicators (Clause 16.1) 

improving water efficiency,  and is not a precursor to charging for 
water 
 

Develop educational resources specific to the aquifer (including 
sinkholes).  

 

per annum (C16) 

 

Amount of water planning and other 
educational resources available to the public 
from the Plan website or from the 
Department. (c4) 

 

Whether regular reporting has been made 
publicly available of the licensing, and resource 
monitoring data collected (C9) 

3. Protect the environment 

 

To maintain and protect good 
water quality and flows in 
water dependent 
environmental sites and to 
maintain natural variability in 
flows. 

Preserve 80% of surface water flows for the environment and non-
consumptive cultural needs. 

 

Undertake the necessary science to establish minimum 
environmental flow thresholds at March Fly Weir. 

 

In order to prevent any further impacts on the springs, a buffer zone 
of 500m from Berry, Parson and Twin Farm springs for standard 
septic systems will be put in place.   

 

Seek funding opportunities and otherwise commission research to 
address knowledge gaps about groundwater dependant ecosystems 
and minimum flow thresholds in Berry Springs 

 

Establish environmental flow requirements for key environmental 
and cultural sites  

 

Survey identified sinkholes within the Plan Area and classify their 
recharge potential 

 

Link with Biodiversity committee from Territory Wildlife Park to 

Reported incidence of environmental 
degradation that can be attributed to water 
extraction (B4, B5, B6). 

 

Collection of baseline information and ongoing 
condition monitoring of key environmental 
sites. (B5) 

 

Incidence and duration of cease to flow events 
in Berry Creek and Darwin River (B5) 

 

Whether the water quality parameters  for 
aquifer fed springs set in the WQPP for DH 
which assume EC between 320-390 µS/cm 
are exceeded(B5) 

 

Whether hydrogeological investigation and 
confirmation of suspected preferential 
recharge zones has occurred (A10) 

 

Whether  web and public access for 
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Objectives of the Plan Strategies to achieve this include:     Performance Indicators (Clause 16.1) 

promote the importance of biodiversity conservation and 
ecosystem function services to the community 

 

 

(telemetered) environmental flow conditions 
has been established (c9) 

 

Whether regular reporting been made publicly 
available of the environmental data collected 
(C9) 

4. Support Aboriginal culture & 
communities 

 

Maintain and support 
traditional cultural values on 
Aboriginal owned land through 
the protection of culturally 
significant water dependent 
sites, as well as providing 
access to water for commercial 
development. 

 

Ensure Kungarakan and Larrakia ranger groups are closely involved 
with regular monitoring work on the health of the springs and other 
water dependent ecosystems 

 

Work with Kungarakan and Larrakia traditional owners to better 
document local cultural values and develop educational materials 
based on those values for public distribution 

 

Reported incidence of environmental 
degradation of culturally significant water 
dependent sites that can be attributed to 
water extraction (B5). 

 

Whether commercial development projects on 
Aboriginal owned land have been impeded by 
lack of access to water resources (C15). 

 

Number of monitoring visits to nominated 
water sites per year by traditional owner 
ranger groups (B8) 

 

Annual reports on monitoring activities and 
data outcomes from these ranger groups (B8) 

 

5. Ensure regional economic 
development is sustainable 

 

Ensure that development of 
water consumptive industries 
will be conducted within an 
equitable and sustainable 
framework that considers the 
impacts of cumulative water 

Future development including residential subdivisions to be 
compliant with the Plan 

 

Strategies to ensure collaboration between relevant government 
agencies and other stakeholders 

 

Incentives and education to encourage greater water efficiency 

 

Water trading will be permitted provided that purchasers have a 

Number of development applications 
commented on by water management in 
relation to land use developments within Plan 
Area (C14) 

 

Availability of incentives to Darwin Rural 
residents to reduce water consumption in their 
homes and to obtain alternative water supplies 
such as rainwater tanks (C4) 
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Objectives of the Plan Strategies to achieve this include:     Performance Indicators (Clause 16.1) 

use from the Berry Springs 
Dolostone aquifer in the 
context of land use planning 
approvals  

 

clear development plan for use of that water and that all residential 
blocks dependent on bore water have a non- tradeable access to 
3.5 ML/yr. 

 

Whether sustainable regional development 
projects have been impeded by lack of access 
to water resources (C14). 

 

Number of water trades publicly reported (C8) 
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7.2 Allocation of water to beneficial uses under the Plan 

7.2.1 Environmental water and water for Indigenous and cultural use 

In the Top End the Northern Territory Government has followed the principle that 80% of surface water 
flows shall be reserved for environmental, aesthetic, recreational, Aboriginal cultural and other public 
benefit outcomes. The Plan allocates 80% of streamflow or surface water catchment flow under the Plan 
for environmental and cultural needs. This will preserve surface water features, the health of the 
environment and maintain regional catchment recharge into aquifers within the Plan Area. It is assumed 
that this protection of environmental values will also maintain the condition of places that are valued by 
Aboriginal people for cultural purposes, particularly with reference to the discharge springs within the 
Plan Area.  

In the Top End the Northern Territory Government has followed the principle that in the absence of 
adequate scientific information, total extraction of groundwater should not exceed 20% of the estimated 
total aquifer recharge. The consumptive pool allocated under the Plan is equal to 20% of annual recharge 
of the dolostone aquifer. Accordingly a volume of water equivalent to 80% of estimated annual recharge 
to the dolostone aquifer is allocated for the environment and non-consumptive cultural needs as 
described in s.4(3) of the Act. 

7.2.2 Water for consumptive use 

7.2.3 Consumptive pool 

Under the principle referred to in cl.9, 20% of the annual recharge to the aquifer is allocated to the 
consumptive pool under the Plan as the estimated sustainable yield of the aquifer. Modelling of the 
dolostone aquifer indicates that average annual recharge using a water balance is 44.6 GL/yr. The 
consumptive pool for the purposes of the Plan is therefore 8.9 GL/yr.  

The consumptive pool is available to be used for rural residential water supply in addition to other 
commercial uses such as horticulture, aquaculture and industry. Due to the large amount of unlicensed 
water use within the Plan area for horticultural as well as residential purposes, current total consumptive 
water use (including domestic water use) within the Plan Area is estimated to be 8.6GL/year. 

7.2.4 Surface water licences 

Under the Act, a permit is generally required to construct a dam. However, across the NT, rural dams with 
a bank height less than 3 metres and a catchment area of less than 5 km2 have been exempt from permit 
and licensing requirements. 

 Regardless of these exemptions, any construction of dams or water-intercepting/diverting works may 
require a permit under other legislation (particularly the Sacred Sites Act). As such it is the land owner’s 
responsibility to ensure all appropriate permits and approvals have been granted before any construction 
begins. This would include ensuring that the proposed works comply with the Act. 

The allocation made under the Plan of 80% of all surface water in the Plan Area to the environment and 
non-consumptive cultural use will be considered relevant by the Controller of Water Resources (the 
Controller) in respect of any decisions made regarding construction permits for dams or other water 
control structures and regarding licensing of surface water use. (See Part 5 of the Act). 

To date there is only one licence for surface water extraction for 1000 ML/yr from Berry Creek which has 
been issued in the Plan Area.  

The NT Governments approach in relation to any surface water extraction in the Plan Area is that no 
more than 20% of any river flow events at any time can be extracted for consumptive use from any river 
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or watercourse. This approach allows limited surface water use while still protecting the environmental 
and cultural values associated with river ecosystems.  

7.2.5 Groundwater licences 

No new licences for water use within the Plan Area will be issued, with the priority being for current 
commercial water users to be provided the opportunity to be licenced to ensure security for their current 
level of water use.  Any increase in licence entitlement will need to be secured through trade with 
another licenced holder in the Berry Springs aquifer (see Section 8.3 – Water Trading) 

Current residential use within the Plan Area is estimated to be between 0.9 and 1.3 GL/yr. Such use is 
called ‘rural stock and domestic use’ under the Act and is not required to be licensed under the current 
provisions of the Act. 

Recent modelling of the Berry Springs Aquifer and analysis of streamflow data indicates that water use is 
approaching or has reached the limits of sustainable extraction, and this presents risks in relation to the 
following: 

• Sustainable yield; 
• Reduction in springflow and the impact of this on water quality and availability; and 
• Elevated bacterial levels in the water at the Berry Springs, requiring the closure of the springs to 

swimming. 

In order to prevent any further impacts on the springs, a buffer zone of 500m from Berry, Parson and 
Twin Farm springs for standard septic systems will be put in place.  To mitigate instantaneous pumping 
effects on the springs, future bores will be limited to 2L/s on each block, with annual extraction limited to 
2.5Ml/year, managed through the requirement of a water extraction licence in this zone. 

If there is further evidence of a decline in spring condition, this management approach will be 
reconsidered at the five year review of the Plan. In the interim, water management will be focussed on 
gaining improved measures of water use and around cease to flow events at Berry Springs. 

7.2.5.1 Potential impacts of extraction    

Additional groundwater extraction from the high transmissivity aquifer will lower groundwater levels and 
further reduce the discharge to springs during the dry season. It could also have an adverse effect on the 
water quality of the aquifer. It is expected that over pumping of the aquifer will result in groundwater 
levels declining to the point where: 

• dry season flows at Berry Springs and other groundwater fed springs are reduced earlier in the dry 
season; 

• reduced flow to Berry Springs can cause elevated bacterial levels in the water, requiring the 
closure of the springs to swimming. 

• salt water enters into the aquifer where tidally influenced rivers overlie the aquifer; 
• baseflow to surface water systems in the dry season is impacted and longer stretches of the water 

courses are dry more often and earlier in the dry season; 
• the shallow water table supporting terrestrial ecosystems may fall below the rooting depth leading 

to contraction of the ecosystem in extent and its eventual disappearance; 
• consumptive users may need to lower their pumps to access water and yields from individual 

bores may be reduced; and 
• consumptive users may be adversely  impacted by changes to water quality within the aquifer. 
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7.2.5.3 Current impacts of extraction 

Modelled results for water use indicate that current groundwater extraction has reduced discharge from 
the Berry Springs aquifer into Berry Springs Nature Park by more than 20% in recent years.  Table 4 
shows the average percentage change to late dry season flows at March Fly Weir over the previous six 
years. 

Year August % September % October % November % 

2010 42 65 82 93 

2011 <20 27 45 62 

2012 32 54 73 85 

2013 26 45 66 80 

2014 49 70 86 95 

2015 30 51 70 83 

Table 5: Average percentage change to late dry season flows at March Fly weir 

Reduced late dry season flows at March Fly Weir can cause elevated bacterial levels in the water, 
requiring closure of the springs to swimming.  Further increases in extractions from the aquifer have the 
potential to extend the period of required closures. 

7.2.6 Announced Allocations 

All licences in the plan areas will be subject to announced allocations.  An announcement will be made on 
May 1 of each year.  Modelling of the aquifer will be undertaken at the end of each wet season to 
determine the availability of water for consumptive use for the following water year.  The water 
entitlement shown on water extraction licence may be adjusted through the announced allocation in 
order to maintain an appropriate level of environmental protection. 

7.2.7 Bore construction permits 

Once a Water Control District has been declared, a bore construction permit is required under s.57 of the 
Act for the construction of all water bores greater than 3 m deep within the Water Control District 
irrespective of their intended use or capacity. This means that bore construction permits are required for 
water bores to be used for unlicensed extraction, such as stock and domestic purposes. Bores must be 
constructed by an NT licensed driller. Bore construction permits will require compliance with the 
Minimum construction requirements for water bores in Australia 3rd ed (NUDLC, 2011). In view of 
normal annual fluctuations in water levels in the Plan Area it is recommended that any new bore be 
drilled to a minimum depth of 20 m below the standing water level.   

Standard conditions will be imposed by the Controller on all bore construction permits issued in the Plan 
Area to achieve the objectives of the Plan. Granting of bore construction permits will not absolve the 
permit holder from any responsibilities they may have under any sacred sites, heritage conservation or 
other applicable legislation. 

7.2.8 Transfer of licences as a result of sale of property 

Where a NT Portion is sold, a new licence will be issued to reflect the change of ownership once the sale 
of a property is confirmed with the DLRM Water Resources Branch. In situations where an NT Portion is 
sold and the new owner’s water demands are greater than the volume specified on the existing licence, 
the new owner must apply for an increase in the volume specified on the licence in accordance with the 
Act. 
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7.2.9 Subdivision 

A subdivision of land subject to a water extraction licence is likely to result in the need for the licence to 
be varied. There may also be the need for a replacement licence or licences to be issued. The need for 
variations, or replacement licences, will depend upon the details of the proposed subdivision and will 
therefore be assessed by the Controller on a case by case basis.  

The types of steps that may be necessary following subdivision include variations of the existing licence 
and/or the issue of new licences to reflect the fact that bores may now be located on legally distinct 
properties; and re-evaluation and redistribution of the extraction entitlements under the original licence 
according to the intended use of the subdivided lots.  

New subdivisions will require the developer to demonstrate that a sustainable water supply is available. 
This may require the provision of alternative water supplies such as reticulated water supply or rainwater 
tanks. 

7.2.10 Fees and charges 

There is currently no agreed policy on the introduction of fees and charges for water resource 
management within the NT but these may be considered in the future. The licensee is expected to bear 
the monitoring and reporting costs associated with providing any necessary data or information required 
by conditions in the licence. 

7.2.11 Emergency powers to limit rights to take water 

In times of actual or likely water shortage or otherwise under the emergency powers as set out in s.96 of 
the Act, the Minister may place water restrictions on licensees in the Plan Area as well as on stock and/or 
domestic and any other groundwater users. 

  



Berry Springs Water Allocation Plan 

 

  Page 29 of 54 
 

8 Risk identification and mitigation strategies 

Table 6:  Summary of risks associated with the Plan and proposed mitigation strategies 

Risk  Likelihood Consequence Risk Rating Mitigation Strategies  

in the Plan 

Berry Springs 
and other 
discharge 
springs will stop 
flowing earlier 
in the dry 
season under 
the current 
extraction 
regime 

Moderate/Uncertain 

Modelling suggests 
springs flows may 
already be being 
impacted by current 
levels of extraction 

High 

Short term loss of 
springs would 
affect tourism, 
recreational use 
and cultural 
values. 
Irrecoverable loss 
would be 
disastrous. 

High 

Based on the 
precautionary 
principle that an 
uncertainty is 
assumed to be 
likely  

-Monitor spring flows 
regularly throughout 
the year and 
particularly late dry 
season 

-Monitor and review 
extraction limits for 
possible adjustment at 
5 year review 

-Extraction buffer 
zones of 1 km² around 
Berry Springs, Parson 
and Twin Farm Springs 
for new bores 
pumping more than 20 
l/s 

- Develop allocation 
policy in the event of 
two sequential dry 
‘wet seasons’. 

Over extraction 
is already 
happening 

Uncertain  

Lack of data from 
commercial users as 
well as residential 
users makes it 
impossible to 
accurately quantify 
current groundwater 
extraction within the 
Plan Area 

Moderate 

It is possible that 
short term 
impacts on 
springs and the 
aquifer may not 
have long term 
consequences 
because of the 
dynamic nature of 
the aquifer and its 
rapid annual 
response to wet 
season rainfall 

Moderate 

BWAC 
recommended 
15l/s 
exemption for 
Darwin Rural 
WCD is 
repealed so that 
all commercial 
users are 
required to be 
licensed and 
metered. 

- Compliance 
measures including 
spot inspections and 
metering for licensed 
water users  

-Voluntary bore 
metering for 
residential use is 
encouraged to provide 
better data on average 
household use within 
the Plan Area 

Future 
development 
will result in 
over extraction 

 

 

 

 

 

 

 

 

 

High 

Potential increase in 
water extraction is 
estimated between 2 
to 6 GL/yr. It is 
estimated that 60% of 
this growth (including 
residential 
developments) is 
currently unlicensed 
and therefore 
unregulated. (MJA, 
2012) 

High 

Existing water 
users, particularly 
unlicensed 
commercial users, 
have no water 
security and will 
be impacted by 
any deterioration 
in water supply or 
quality resulting 
from 
overextraction. 

High 

BWAC 
recommended 
that users 
outside the Plan 
Area such as 
Southport 
should not be 
able to increase 
their current 
extraction from 
the aquifer and 

 that more 
intense 
development 
(such as a rural 

-Encouragement of 
water efficiency in 
residential use as well 
as commercial use 
though education and 
incentives 
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Risk  Likelihood Consequence Risk Rating Mitigation Strategies  

in the Plan 

village) should 
be required to 
obtain 
reticulated 
water supplies 
from outside 
the aquifer 

Water quality 
will deteriorate 

Uncertain 

Increasing residential 
development may 
increase risk of 
contamination to the 
aquifer from septic 
systems. There may be 
some risk from 
nutrient overload and 
other chemicals 
associated with 
horticultural 
development. 
Increasing 
groundwater 
extraction may result 
in salt water intrusion 
into the aquifer from 
the tidal zone. 

High 

Commercial and 
residential users 
are heavily reliant 
on the good 
quality of the 
aquifer. It is also 
likely that any 
deterioration in 
water quality 
would negatively 
impact on 
dependent 
ecosystems. 

High 

Based on the 
precautionary 
principle that an 
uncertainty is 
assumed to be 
likely 

-Comprehensive 
survey of baseline data 
of water quality across 
the Plan Area 

-Regular monitoring of 
water quality across 
aquifer 

-Bore construction 
permits prevent 
location of new bores 
near potential 
contamination sites 
such as septic tanks 

-Backflow devices will 
be recommended for 
installation on bores 
used to supply 
domestic drinking 
water 

Ecosystem 
values 
important to 
Aboriginal 
people are not 
identified and 
protected 

Moderate 

It is assumed that 
cultural values largely 
coincide with 
preservation of 
environmental values; 
and that identification 
of key sites is 
encompassed by 
AAPA registration. It is 
likely however that 
other local ecosystem 
values may have not 
been fully 
documented 

 

 

Moderate 

Loss of values 
associated with 
unidentified sites 
may be localised 
and reversible. 

Moderate -Use of Aboriginal 
Ranger groups to 
monitor health of local 
springs and 
ecosystems 

-Undertake 
consultation and 
research to improve 
understanding and 
dissemination of 
important local 
Aboriginal cultural 
values associated with 
water within the Plan 
Area 

Ecosystem 
functions are 
not fully 
identified and 
protected 

Uncertain 

There is no science on 
required minimum 
environmental flows 
and no knowledge of 
the capacity of 
ecosystems to recover 
from water shortages 

High 

Short term loss of 
values would 
affect tourism, 
recreational and 
cultural values. 
Irrecoverable loss 
of these 
ecosystems 
would be 
disastrous. 

High 

Based on the 
precautionary 
principle that an 
uncertainty is 
assumed to be 
likely 

-Foster partnerships 
with research 
organisations and 
other agencies to 
improve knowledge 

- Actively solicit 
funding sources for 
new research and 
monitoring programs 
to quantify minimum 
flow requirements 
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Risk  Likelihood Consequence Risk Rating Mitigation Strategies  

in the Plan 

Residential 
water users will 
be metered and 
charged for 
water 

Low 

 

Water Act currently 
exempts stock and 
domestic use from 
licensing provisions. 

Moderate 

 

Any charges for 
bore water would 
introduce 
additional new 
government 
responsibilities 
under the Public 
Water Supply Act 
which also makes 
it unlikely to 
occur in the near 
future. 

Low -Recommendations for 
limiting pump size on 
residential blocks to 
encourage water 
efficiency  

-Potential for water 
restrictions for 
residential use at the 
end of two sequential 
‘dry’ wet seasons 
when commercial 
users have had their 
allocations reduced 

-Encouragement of 
water efficiency in 
residential use as well 
as commercial use 
though education and 
incentives 

Mining within 
the Plan Area 
would affect 
water 
availability and 
water quality 

Low  

No significant mineral 
deposits have been 
identified in the Plan 
Area. In August 2012 
there is one 
exploration licence in 
place at the southern 
tip of the Plan Area. 
The area immediately 
around the Berry 
Springs complex is 
reserved from 
application for mineral 
title. 

Moderate 

Sand or gravel 
mining are 
unlikely to impact 
on the aquifer. 

Because of the 
current 
exemption under 
the Water Act, 
water used for 
mining or mineral 
processing takes 
precedence over 
all other water 
users, licensed or 
unlicensed. 

Low 

 

BWAC 
recommended 
the current 
exemption from 
the licensing 
provisions of 
the Water Act 
for use of water 
for mining and 
associated 
activities is 
removed.  

None 
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8.1 Risk assignment 

It must be understood by all water users in the NT that: 

I.  their rights to extract and use water, whether under the Act (for example for stock and domestic 
purposes) or under a licence, are not, and cannot be, guaranteed by the NTG;  

II. that they bear the risks of any reductions to water availability under their licence resulting from 
seasonal or long term changes in climate, and from periodic natural events such as drought or 
contamination, and  

III. that they bear the risk of reduced water availability under a water licence arising as a result of 
bona fide improvements in the knowledge about the water sources capacity to sustain particular 
extraction levels. 

8.2 Water accounting period 

The water accounting year runs from May 1 to April 30. 

8.3 Water trading 

8.3.1 Water trading rules 

• The right to take and use water under a licence granted in accordance with the Plan is able to be 
traded in part or in full in accordance with the following provisions. The procedure to be followed 
when trading depends upon whether the trade is intended to be temporary or permanent.  

• Temporary trades are trades on an annual basis and are only effective during the current year. In 
situations involving a temporary trade to a person who already holds a water extraction licence, 
the Controller will issue that person with an ‘own motion’ licence (for the traded allocation) under 
section 60 of the Act. If the person does not already hold a licence, they will need to apply for a 
water extraction licence and the process in Part 6A of the Act will apply. 

• Under a permanent trade a licensee’s entitlements for the remainder of their licence are traded to 
another person. The trade may relate to the entire licensed volume or a part of it. An applicant for 
a permanent trade will need to apply for a water extraction licence and the process in Part 6A of 
the Act will apply. It is not expected that permanent trades will occur until the consumptive pool is 
completely allocated.  

• Trade in licensed entitlements to groundwater is permitted only where extraction will continue to 
be from the same aquifer, and the water will be used within the Plan Area. 

• Trade in licensed entitlements between third parties will be subject to the provision to the 
Controller by the Purchaser of a feasible business development plan for efficient use of the water 
that is satisfactory to the Controller. 

• Water used for stock and domestic purposes cannot be traded. 
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8.4 Plan implementation, monitoring and review  

8.4.1 Implementation of the Plan 

The Northern Territory Government maintains a network of monitoring bores and surface water gauging 
stations and is responsible for water resource investigation studies and water resource modelling. The 
monitoring program for the Plan Area will be further developed in line with the implementation targets 
below. The implementation targets will be used to help tailor the monitoring program to ensure that it 
adequately assesses the performance of the Plan as well as identifying where further research is required 
to better inform the five year review of the Plan.  

These targets will be prioritised on the basis of available resources and form part of the Implementation 
of the Plan  

A. Monitoring resource condition performance indicators. 

ACTION TARGET 
1 Monitor regional rainfall, stream flow, groundwater levels and groundwater quality . 

Because of rapid fluctuation, groundwater levels should be monitored at the same 
time annually ( in May and October), and within a period of 3 days. It would be 
desirable to install loggers in selected monitoring bores. 

Ongoing. 
Monitoring of 
SWLS at least 
twice 
annually. 

2 In the event that more than 50% of the monitoring bores standing water levels at 
the end of the wet season fail to recover to within a level to be determined of the 
previous year for at least two consecutive years, a management strategy will be 
developed for the Plan Area which reduces commercial and residential water use 
until there is an acceptable recovery in seasonal standing water levels 

As required  

3 Conduct a comprehensive water quality sampling program across the aquifer (which 
encompasses nutrient and farm chemical analysis) to identify baseline water quality 
values for the aquifer and publish a report on the findings 

As soon as 
possible 

4 In the event of indications of declining water quality within the Plan Area, the DLRM 
will identify any potential causes, consider if reductions in allocations are required 
and implement the appropriate course of action 

As required 

5 Re- instate telemetered monitoring gauge at Darwin River @ Old Army Road 
Crossing G8150153 

As soon as 
possible 

6 Improve data and knowledge of discharge from the aquifer through the springs and 
baseflow to surface water courses and publish an updated hydrogeological 
assessment report  

Prior to 5 year 
review 

7 Investigate, quantify and document risk of salt water intrusion of  the aquifer (using 
monitoring bores RN29384 and 29383 )and develop recommendations for 
mitigation management strategies 

Within 2 years 

8 Review the hydrogeological model prepared for the aquifer incorporating any new 
data  and publish an updated report on the model 

Prior to 5 year 
review 

9 Survey all identified sinkholes within the Plan Area and determine classification of  
their recharge potential 

Within 2 years 

10 Improve data and knowledge of any preferential recharge zones within the Plan area Prior to 5 year 
review 

11 Annually analyse any trends in resource condition monitoring data and internally 
report to DLRM water management 

Annual 

12 Reassess sustainable yield for the Plan Area, in particular, focussing on recharge, 
water quality and water level changes 

Every 5 years 



Berry Springs Water Allocation Plan 

 

  Page 34 of 54 
 

13 Review regional monitoring programs for monitoring trends in groundwater levels 
and water quality and recommend improvements to assist in determining sustainable 
yield. 

Every 5 years 
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B. Monitoring environmental and cultural value indicators 

ACTION TARGET 

1 Monitor flow rates at identified springs at regular intervals throughout the dry 
season 

At least 4 x per 
dry season 

2 Identify all springs within Plan Area and confirm through hydrogeochemistry their 
connection to the aquifer 

Prior to 5 year 
review 

3 Identify through hydrogeochemistry the proportional contribution of baseflow to 
dry season flows in the major water courses in the Plan Area from the aquifer 

Within 2 years 

4 Determine environmental flow requirements for the springs , discharge dependent 
lagoons and the water courses 

Prior to 5 year 
review 

5 Develop and implement programs to monitor health of key water dependent 
ecosystems and cultural places that are vulnerable to change due to water 
extraction. 

Within 2 years 

6 Develop minimum flow rates for Berry Springs which if exceeded may trigger a 
management strategy being developed for the Plan Area which reduces water 
allocations for commercial and residential water use until there is an acceptable 
recovery in those flow rates 

Within 2 years 

7 In the event that Berry Springs cease to flow in two consecutive years, the 
Department will consider if reductions in allocations to commercial and residential 
water users are necessary and implement an appropriate course of action 

As required 

8 Identify funding opportunities for Kungarakan and Larrakia ranger groups to 
continue to monitor key water dependent sites within the Plan Area 

As soon as 
possible 

9  Prepare annual reports on Aboriginal ranger monitoring activities and findings at 
key water dependent sites within Plan Area 

Annual 

10 Better document and disseminate the cultural water requirements for surface and 
groundwater resources in Plan Area. 

Before the 5 
year review 

11 Work with the Territory Wildlife Park Biodiversity Committee to promote the 
environmental values of the Plan Area 

Ongoing 
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C. Monitoring plan performance indicators 

ACTION TARGET 

1  Licence all commercial water users within the Plan Area within 2 years of the 
declaration of the Plan 

 Within 2 years 

2 Improve data on all residential water use within the Plan Area; undertake a 
water use survey of all residents 

Ongoing and as 
soon as possible 

3 Encourage residential participation in the Voluntary Bore Metering Project to 
improve estimates of unlicensed residential water use within the Plan Area 

Ongoing 

 4 Introduce incentives and educational material which encourages residential 
water users to use an average of 3.5 ML/yr and provides additional information 
about water planning and the aquifer. 

Before the 5 year 
review 

5  Develop educational material which illustrates the benefits of backflow devices 
being installed on bores used to supply drinking water 

Before the 5 year 
review 

6 Conduct regular compliance inspections for mandatory conditions for the 
construction of bores, metering, extraction, use of groundwater and use of 
surface water and all other licence conditions. 

Annual. Minimum 
of 20% of licensees 
subject to annual 
inspection. 

7 Report annually and publicly on level of bore permit and licence condition 
compliance, and on amount of licensed water extraction.  

Annual 

8  Publicly report on any trades of water licences within the Plan Area Annual 

9  Make all monitoring data publicly available on the DLRM website Ongoing 

10 Investigate any reported pollution events or reported degradation to water 
dependent ecosystems resulting from groundwater extraction within the Plan 
Area and publish an annual report in the event of any such investigation 
occurring. 

As required 

11 

 

Investigate any reported disruption to water supply from the aquifer which is 
likely to be caused by over-extraction 

As required 

12 Review all licensed entitlements on the basis of estimated sustainable yield in 
the Plan Area 

Every 5 years 

13 Publish an evaluation report of the Plan Every 5 years 

14 Review and advise on the sustainability of proposed water resource use by 
regional development projects 

Ongoing 

15 Investigate any reports of commercial developments on Aboriginal land being 
impeded by lack of access to water resources 

As required 

16 Regularly update the relevant Plan website and publish any new and relevant 
reports on that website 

Ongoing 
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8.5 Reporting obligations  

Extraction licences issued under the Plan will carry conditions including appropriate metering and 
reporting of usage. Most licences are required to report usage on at least an annual basis. Reported 
usages are checked against licensed volumes and major variations investigated. 

Annual reporting against the implementation targets will be undertaken. 

8.6 Reviewing the Plan 

In accordance with the Act, the Plan must be reviewed at intervals not longer than five years. The review 
shall consider the extent to which the Plan has achieved its objectives and evaluate the efficacy of the 
strategies adopted to achieve those objectives. The Plan will be modified to reflect improved knowledge 
based upon the review. It is anticipated that the review will be generally informed by the outcomes of the 
monitoring program, and research findings as well as community consultation. In particular the review 
may modify the amount of water provided for environmental, Aboriginal cultural and other public benefit 
outcomes if the results of the monitoring program, or new research findings, demonstrate that it is 
necessary to do so. All public submissions, as well as any NT or regional policies or agreements coming 
into force after the initial declaration and with relevance to the Plan, will be considered at the review.  

Performance evaluation of the Plan, in particular for the five yearly review of the Plan, will take into 
consideration the degree to which the actions listed in the implementation targets have been achieved.  
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Schedule A: Maps of plan area 

 Figure 4: Soil drainage within the Plan Area 
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 Figure 5: Land use mapping classifications 
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Figure 6: Bores within the Plan Area 
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Beneficial use declaration for Blackmore Rivers region groundwater (NTG Gazette July 2010) and map 
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Schedule B: Glossary 

allocation  ongoing access to a share of water from a specified 
consumptive pool.  The total licensed entitlements for a 
particular beneficial use cannot exceed the specified 
allocation as defined in the relevant WAP. 

aquifer a water bearing geological formation. 

artesian (water) rising to the surface under internal hydrostatic 
pressure 

catchment a drainage basin that 'catches' rainfall to supply a river, 
aquifer, or lake. 

consumptive pool The amount of water resources that can be made available 
for consumptive use in a particular water resource plan area 
under the rules of the water resource plan for that water 
resource plan area. 

Cretaceous  A period of time 66 to 146 million years ago 

dolostone A sedimentary carbonate rock composed chiefly (> 90%) of 
dolomite (magnesium calcium carbonate) and formed by the 
alteration of calcite limestone. 

ephemeral not permanent. 

environmental water 

requirements 

descriptions of flow regimes (e.g. volume, timing, seasonality, 
duration) that are needed to sustain the ecological values of 
aquatic or floodout ecosystems, including their processes 
and biological diversity. 

GL 1 gigalitre is 1,000,000,000 litres or 1,000 megalitres. 

groundwater the water contained in saturated rock or soil located below 
the water table. 

groundwater dependent 
ecosystem (GDE) 

ecosystem that is dependent on groundwater for its 
existence and health. 

hydrogeology the study of the interrelationship between geology and 
water, particularly groundwater. 

hydrographs a graph showing the properties of water. 

KL kilolitre is 1,000 litres. 

licence a licence to extract water granted to a person by the 
Controller under the Act, subject to such terms and 
conditions as are specified in the licence document. 

licensed entitlement the specific volume of water licensed under the Act for 
extraction in a given period (typically annually), according to rules 
established in the relevant WAP and offered within the 
sustainable yield. Subject to change if sustainable yield is altered 
during review periods (5 or 10 years). 

ML megalitre is 1,000,000 litres. 

potentiometric surface the level to which water will rise in a bore, for example a 
water table. 

surface water the water found in rock holes, rivers, creeks and perched 
lagoons sometimes called free water, to distinguish it from 
water in soil; nearly all surface water is the result of rainfall 
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that has run off rather than infiltrated soil. 

sustainable yield the amount of groundwater that can be extracted from an 
aquifer on a sustained basis without impairing water quality 
or causing environmental damage 

throughflow water that infiltrates the soil surface and then moves 
laterally through the upper soil horizon often as shallow 
perched saturated flow above the main groundwater table. 

transmissivity the rate at which water is transmitted horizontally through a 
unit width of an aquifer. 
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Schedule C: Abbreviations 

AAPA Aboriginal Areas Protection Authority 

Act Water Act 1992 (NT) 

PLAN AREA Berry Springs Plan Area 

BWAC Berry Springs Water Advisory Committee 

Controller NT Controller of Water Resources appointed under s.18 of 
the Act 

°C Degrees Celsius 

EC Electrical Conductivity 

GL gigalitre 

KL kilolitre  

km kilometre 

m metre 

m²/d square metre per day 

mm millimetre 

l/s  litres per second. 

MJA Marsden Jacob Associates 

mg/l milligrams per litre 

ML megalitre  

DLRM NT Department of Land Resource Management 

NT Northern Territory 

NTG Northern Territory Government 

NWI National Water Initiative 

WAP water allocation plan 

WCD Water Control District 
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Schedule D: Stakeholder engagement and consultation 

Community consultation is a key part of the water planning process and helps inform values to be 
protected by the Plan. The public and key stakeholders were invited to participate in the planning process 
by attending community and private meetings. They were kept informed of planning progress through the 
dedicated website www.nt.gov.au/water/bwac and email correspondence. In mid-2011, the Berry 
Springs Water Advisory Committee (BWAC) was appointed to represent local stakeholders and advise on 
issues related to the sustainable use and conservation of the natural resources of the whole Berry Springs 
Dolostone Aquifer and to participate directly in the development of the Berry Springs WAP.  

Members of the BWAC and their proxies who were involved in the development of the Berry Springs 
Water Allocation Plan are listed in Table 1 below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Committee Member Representing Organisation or Interest Group 

Ms Libby Benson  Chairperson Independent 

Ms Rena Stanton Traditional Owner  Kungarakan Aboriginal Corporation 

Mr Bell Huang Industry  Aquaculture 

Mr Dion Wedd Tourism Territory Wildlife Park  

Mr Allan McKay  Community  Local residents 

Ms Leslie Gordon Traditional Owner  Darrandarra Aboriginal Corp & Larrakia Nation 

Ms Kate Peake Horticulture  Northern Territory Horticulture Association 

Mr Trevor Lake  Horticulture  Mango growers  

Ms Lissa Herrmann 

Mr Vic Stantham 

Local government Litchfield Shire  

Mr Peter Ebsworth Environment Top End Native Plant Society 
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SWOT analysis of planning issues by BWAC _ 2 May 2012 

Issues Strengths Weaknesses  Opportunities  Threats 
 
Current water 
licensing and 
water use 
 

 
 
No government 
interference in 
unlicensed (less 
than 15L/s) water 
use 
 
No charges for 
water 
 
No charges for a 
water license 
 
No water 
restrictions 
 

 
Inequitable 
 
Limited data on 
water use by all 
users 
 
15L/s exemption 
encourages 
unregulated use 
 
No water security 
for existing users 
– bores could run 
dry  
 
Over allocation of 
water could lead 
to springs running 
dry.  
 
Spring flow rates 
could already be 
impacted 
 
One rule for all 
 

 
One rule for all  
 
Water is a 
community 
resource and 
should be 
managed to 
benefit all 
 
Improve water use 
efficiency 
 
Be prepared for 
below average 
rainfall years 
 
Efficiencies for 
licensing 
 
Equity for all 
commercial users 
by removing 15L/s 
exemption 
 
Every commercial 
user given an 
allocation ML per 
year, seasonally 
allocated 
 
Actively encourage 
voluntary bore 
water use 
programs to 
improve the 
quality of data 
 

 
High community 
concerns about 
paying for water, 
mandatory 
metering and 
water restrictions 
 
Mining  
 
Climatic variability  
(two poor dry 
seasons in a row)  
 
 
 

 
Future water 
dependent 
development  
(rural villages, 
Southport, 
subdivisions etc)  

 
Local economic 
growth  
 
Improve 
information/data on 
water use 

 
Potential 
increased pressure 
on the resource 
 
Sustainability?  
 
Links to other 
plans eg. NT 
Planning Scheme 
 
 
 

 
Improved water 
use efficiency  
 
Considered 
decisions about 
water use  
 
Incentives and 
education for 
greater efficiencies 
– recycling water, 
irrigation, rain 

 
What is the 
sustainable limit to 
protect existing 
assets?  
(businesses, 
environment, 
recreation and 
lifestyle). 
 
Security to existing 
users 
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Issues Strengths Weaknesses  Opportunities  Threats 
 water harvesting 

etc 
 
Any potential 
subdivision needs 
to account for 
future water use 
and waste water 
placement 
 
Demand 
reticulated supply 
connections 
sourced from 
outside the aquifer 
for rural villages, 
Southport 
 
 
 
 
 

Lack of 
collaboration and 
communication 
between govt 
agencies and 
stakeholders  
 
Increased water 
demand off the 
aquifer (Southport) 
 
Increased septics 
and potential risk 
to water quality 
 
 
 
 
 
 
 
 
 
 

 
Environmental 
asset  
management  

 
Contribute to local 
economy  
 
Unique 
environments still  
intact – Springs, 
wetlands, lakes, 
riparian zones, 
estuaries 
 
 

 
Strongly 
dependent on 
groundwater  
 
Limited scientific 
data and 
knowledge gaps 
 
Currently limited 
protection and 
management of 
areas outside of 
Parks 
Management  
 
Where are the 
recharge areas – 
(wetlands, 
paperbark 
swamps, creek & 
river beds) 
 
 

 
To manage these 
flows to reflect as 
closely as possible 
natural patterns 
 
Increased 
awareness about 
local water use 
and its 
connectedness to 
springs 
Increase 
monitoring effort 
to better inform 
decision making 
and plan review 
 
Establish buffers 
for recharge and 
discharge areas 
More research to 
better inform 
decisions 
Environmental 
condition 
reporting 
 
Collaboration 

 
Degraded aquatic 
habitats 
 
Reduced flows 
 
Reduced water 
quality  
 
Reduced use and 
visitation to Berry 
Springs and 
Territory Wildlife 
Park and 
associated 
economic activity 
within the 
community.  
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Issues Strengths Weaknesses  Opportunities  Threats 
between agencies 
and community in 
determining 
recharge zones 
and appropriate 
management 
Link with 
biodiversity 
committee to 
identify ecosystem 
function services 
effects on 
groundwater  

 
 
Water Quality  

 
Current water 
quality is of high 
standard  
 
Vital for drinking, 
irrigators and other 
businesses who rely 
on good water 
quality 
 

 
Potential to 
become degraded 
through land use 
changes  
 
Potential 
contamination by 
septics  
 
Limited data 
available 
 
 

 
To manage and 
maintain existing 
good water quality 
in aquifer 
 
Undertake regular 
water quality 
monitoring as 
identified by the 
declared beneficial 
uses.  
 
Establish seasonal 
water quality 
trends for 
groundwater 
 
Link in with Water 
Quality Protection 
Plan being 
developed for 
Darwin Harbour 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Damage to 
sinkholes 
 
Septics (Waste 
water 
management) 
 
Waste treatment 
facilities  
 
Land use runoff 
and contamination  
 
Risk of saline 
intrusion from over 
extraction 
 
 

 
Water Trading  

 
Promotes efficiency 
and the 

 
Price for water  
 

 
Allows water to 
move 

 
Reduction in the 
amount of 
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Issues Strengths Weaknesses  Opportunities  Threats 
development of 
more profitable 
businesses  
 
Fosters innovation 
and flexibility  
 
Being able to buy 
and sell water  
 
Temporary and 
short term transfers 
between individuals 
within districts or 
aquifers 
 

Limited resource 
prices could 
increase 
 
Efficiency 
requirements that 
are set too high 
could impede 
useful change 
 

commercially on 
an open market 
 
Promotes new 
technologies  
 
Unbundling land 
and water  
 
Price caps 
specifically in 
times of below 
average rainfall 

available water  
 
Limited market 
incentives  
 
Unbundling land 
and water  
 
Monopoly of water 
trading 
 
Concerns that 
permanent trades 
will leave blocks 
without water 
licenses 

Water monitoring 
and reporting  

Provide knowledge 
to refine and inform 
water plans  
 
Some ecosystem 
stream flow and 
groundwater 
monitoring 
occurring within the 
planning area 
 

Limited ecological 
asset information  
 
Limited resourcing 
for monitoring  
 
Limited water use 
data  
 
Data isn’t easily 
accessible eg. 
NRETAS website 

Develop focused 
ecological asset 
monitoring 
program  
Build partnerships 
with other 
agencies, research 
institutions and 
Traditional owners 
to conduct 
monitoring and 
research  
Better document 
and disseminate 
cultural values 
Intertwine 
aboriginal and 
scientific 
knowledge and 
understanding of 
the aquifer 

Reduced 
resourcing to 
develop and 
implement new 
monitoring 
projects and 
programs.  
 
Not expanding 
existing resourcing 
for monitoring 
programs 
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Schedule E: Declaration 

  



Berry Springs Water Allocation Plan 

 

  Page 53 of 54 
 

References 

Australasian Legal Information Institute, online (2009), Northern Territory Consolidated Acts - Water Act 
1992 (NT), University of New South Wales (UNSW) Faculty of Law. 
www.austlii.edu.au/au/legis/nt/consol_act/wa83 
  
Cook, P. G., T. H. Hatton, D. Pidsley, A. L. Herczeg, A. Held and A. O’Grady (1998). Water balance of a 
tropical woodland ecosystem, northern Australia: a combination of micro-meteorological, soil physical and 
groundwater chemical approaches. Journal of Hydrology 210: 161-177. 
 
CSIRO (2009). Water in northern Australia. Summary of reports to the Australian Government from the 
CSIRO Northern Australia Sustainable Yields Project. CSIRO, Australia. 12pp 
 
Department of the Environment, Water, Heritage and the Arts, (2002) Australian Natural Resources Atlas, 
Biodiversity Assessment, NT, Canberra, Australia. 
http://www.anra.gov.au/topics/vegetation/assessment/nt/index.html 
 
Department of Infrastructure Planning and Environment (2002) Mangrove Management in the Northern 
Territory. 
 
Department of Sustainability, Environment, Water, Populations and Community (1993) Directory of 
Important Wetlands Canberra, Australia 
http://www.environment.gov.au/water/topics/wetlands/database/diwa.html 
 
Fell-Smith S.A. and Sumner J. (2011) Technical Report - Koolpinyah Dolomite Aquifer 
Characteristics Project. Department of Natural Resources, Environment, The Arts and Sport, 
Report 26/2011D  
Fetter, C. W. (2000) Applied Hydrogeology, 4th ed, Prentice Hall, England 
 
Haig, T., and Townsend, S. (2003). An understanding of the groundwater and surface water 
hydrology of the Darwin Harbour Plan of Management area. Proceedings of the Darwin Harbour 
Public Presentations - Feb 2003 
 
Hatton, T & Evans, R (1998) Dependence of ecosystems on groundwater and its significance to Australia 
LWRRDC occasional paper no 12/98, Land and Water Resources Research and Development 
Corporation, Canberra 
 
Hatton, T.J., Cook, P.G., Kelly, G., O’Grady, A., Hutley, L., Reece, P., Farrow, R., Eamus, D. and 
Pidsley, D. (1998)  Hydrological investigation at Howard East, N.T. 3. Paperbark swamp site: 
ecophysiology, soil physics, and groundwater chemistry. CSIRO Land and Water, Tech. Rep. 
37/98. 
 
Knapton, A. (2012). Berry Springs Groundwater Flow Model Development. DLRM, Darwin. 
 
Lamontagne, S., Cook, P.G., O’Grady, A., Eamus, D. (2005) Groundwater use by vegetation in a 
tropical savannah riparian zone (Daly River, Australia). Journal of Hydrology 310 (2005) 250/293 
 
Liddle, D.T., Brook, B.W., Matthews, J., Taylor, S.M., Caley, P. (2006) Threat and response: a 
decade of decline in a regionally endangered rainforest palm affected by fire and introduced 
animals. 
 
Liddle, D.T., Boggs, D., Hutley, L., Yin Foo, D., Boggs, G., Pearson, D., Gook, P.G. and Elliott, 
L.P. (2008) Biophysical modelling of water quality in a Darwin rural area groundwater dependent 



Berry Springs Water Allocation Plan 

 

  Page 54 of 54 
 

ecosystem. Report to Natural Resource Management Board (NT), NHT Project 2005/133. NRETAS, 
Darwin 
 
Marsden Jacobs Associates (2011) Socio-economic assessments to inform water resource planning in the 
Darwin region: Berry Springs Water Allocation Plan Area (BSWAPA) MJA, Brisbane. 
 
National Uniform Drilling Licensing Committee (NUDLC) (2011) Minimum construction requirements for 
water bores in Australia Edition 3rd ed. Queensland, Australia. 
http://adia.com.au/wp-content/pdf/MinimumConstructionRequirements3edn.pdf 
 
National Water Commission, (2004), National Water Initiative, Canberra, Australia 
http://www.nwc.gov.au/nwi/index.cfm 
 
NRETAS, (2006), Northern Territory Implementation Plan for the Intergovernmental Agreement on a 
National Water Initiative, June 2006, Northern Territory, Australia. 
http://www.nt.gov.au/nreta/water/nwi/nwi.html  
 
NHMRC, (National Health and Medical Research Council), NRMMC, (Natural Resource Management 
Ministerial Council), (2009) Australian Drinking Water Guidelines Canberra, Australia. 
http://www.nhmrc.gov.au/publications/synopses/eh19syn.htm 
 
Schult, J. (2004) An inventory of freshwater lagoons in the Darwin Region. Department of 
Infrastructure, Planning and Environment, Darwin, Report 36/2004D. 
 
SKM (2011) National framework for integrated management of connected groundwater and surface 
water systems Waterlines Report#57, National Water Commission, Canberra. 
 
Tien, A.T. (2006) Influence of Deep Aquifer Springs on Dry Season Stream Water Quality in 
Darwin Rural Areas, NRETAS, Darwin Report 6/2006D 
 
Verma, M.N. (1994) Groundwater Resources of the Berry Springs - Noonamah Area. Water Resources, 
NRETA, Darwin Report No. 30/1994 
 
Williams, L. (for Macquarie University and NTG) (2009). A Fight for Flow - conservation, 
preservation and management of groundwater dependent ecosystems, Berry Springs, Northern 
Territory, Australia NRETAS Darwin   
 


