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Release for public consultation 
The Oolloo Dolostone Aquifer Water Allocation Plan 2019-2029 is a draft water allocation 
plan that has been released for public consultation closing on 15 July 2019. 

A water advisory committee of community members, stakeholders and Traditional Owners 
has provided advice on the content of the draft plan. A dedicated webpage (see below) 
contains information about the Oolloo Water Advisory Committee and its meetings. 

The Minister for Environment and Natural Resources is now seeking your input on the best 
way to manage waterways and groundwater in the Oolloo Dolostone Aquifer water 
allocation plan area to protect what you value that is associated with these important water 
resources. Commenting on this draft water allocation plan is a good opportunity for you to 
influence the management of the water resource to maximise sustainable beneficial use. 

If you represent a group of interested people, a representative of the Department can attend 
a meeting with your group to talk about the draft plan and your opportunity to make a 
submission. Please request a meeting using the email address listed below. 

Community and stakeholders are invited to make a submission. To make a submission you 
can post or email a submission to: 

Draft Oolloo Dolostone Aquifer WAP Submission 
Water Resources Division 
Department of Environment and Natural Resources 
PO Box 496 
PALMERSTON  NT  0831 

or waterresources@nt.gov.au

More information about the draft plan and the water resources of the Oolloo Dolostone 
Aquifer is available from: www.denr.nt.gov.au/oolloowaterplan. The web page contains 
publications related to the Oolloo Dolostone Aquifer, a digital copy of the draft plan and 
information about upcoming engagement activities to seek input on the draft plan. 

Your input on the draft plan will be appreciated. It is recognised that a fair commitment of 
time is required to read, consider and make a written submission on the draft plan. 
Contributions to the final plan will be recognised in a public consultation report, published 
online following declaration of a final plan by the Minister for Environment and Natural 
Resources. 

Thank you for your contribution.

mailto:waterresources@nt.gov.au
http://www.denr.nt.gov.au/oolloowaterplan
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Key Points 
• The Oolloo Dolostone Aquifer is divided into three groundwater management zones 

(GMZs) - the Southern, Central and Northern. 

• The total estimated sustainable yield of the Oolloo Dolostone Aquifer is 
97,300 ML/yr. 

• The total estimated sustainable yield applies to both groundwater extraction from the 
Oolloo Dolostone Aquifer and surface water extractions from within the plan area as 
both are derived from the same water resource. 

• Prior to the determining the ESY, 429,100 ML/year is set aside to meet the water 
requirements for non-consumptive environmental and cultural values. These are 
based upon the needs of water dependent ecosystems of the Daly River system 
including the pig-nosed turtle and its habitat requirements. 

• It is assumed that if the environmental water requirements are met most of the 
cultural water requirements will be met. The plan recommends more work is done to 
better determine cultural and environmental water requirements.  

• At the time of the plan’s release the existing licensed and unlicensed water 
entitlements were 87,470 ML/year. This is 9,830 ML/year less than is allocated for 
consumptive entitlements within the ESY. However, the Northern GMZ is over 
allocated. 

• The plan establishes a Strategic Aboriginal Water Reserve (SWR). The allocation to 
the SWR is 19,316 ML/yr. At the time of the draft plan’s release, 9,830 ML/yr was 
available. The other 9,486 ML/yr remains a notional allocation until such time as 
water becomes available. 

• Water can be also be accessed for new developments through trade. This plan sets 
the guidelines for trading of water, including from the SWR. 

• There is a consistent pattern of under use of licensed extraction entitlements. In 2018 
31% of annual entitlements were used. 

• Groundwater discharge protection areas define buffers around key spring areas. 
Granting of new or increased water extraction entitlements is not recommended in 
groundwater discharge protection areas.  

• A Water Advisory Committee and an Aboriginal Reference Group (or similar) are 
recommended to provide advice on the plan’s implementation and review. 
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Allocations in this plan to beneficial uses are shown in Table 1. 

Table 1. Allocations (ML/yr) to beneficial uses 

Beneficial uses 

Groundwater management zone ODA 
Total 

(ML/yr) 
Southern 
(ML/yr) 

Central 
(ML/yr) 

Northern 
(ML/yr) 

Environment (nominal) 20 20 20 60 

Rural stock and domestic use 
(estimated) 930 409 208 1,547 

Other beneficial uses: agriculture, 
aquaculture, cultural, industry, mining 
activity, petroleum activity and public 
water supply 

28,850 36,371 30,472 95,693 

Estimated Sustainable Yield (ESY) 29,800 36,800 30,700 97,300 

Strategic Aboriginal Water Reserve 
(Notional subclass of other beneficial 
uses) 

5,357 10,911 3,047 19,316 
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Summary 
Water allocation plans are established under section 22B of the Water Act 1992, which 
states (in part) that water resource management in a water control district is to be in 
accordance with the water allocation plan declared in respect of the district. 

This Draft Oolloo Dolostone Aquifer Water Allocation Plan 2019-2029 applies to all 
groundwater within the Oolloo Dolostone Aquifer (ODA) and all surface water discharges 
derived from that aquifer. It provides the basis for decisions on the management of the ODA; 
that is it recommends allocation strategies and principles to protect the environmental and 
cultural values of the Daly and its tributaries, while optimising the beneficial uses of the ODA 
for sustainable development. 

The Plan’s principal objectives are to: 

• protect the environmental and cultural values of the region, particularly focusing on 
groundwater base flows to the Daly River and other groundwater dependent 
ecosystems 

• protect existing consumptive beneficial uses of groundwater 

• enable development of the groundwater resource to realise its potential for use in the 
region 

• communicate plan objectives, management principles and resource status  

• establish a framework for learning and continuous improvement to maximise 
environmental, social and economic outcomes. 

The plan seeks to protect the unique Daly River system. Its environmental values include its 
diverse aquatic fauna with two nationally threatened elasmobranchs (sharks/rays/skates), 
nearly 100 recorded species of fish and eight of the nine species of freshwater turtle found 
in the NT. These rely on the unbroken dry season river flows which occur because of 
groundwater discharge from the ODA. Groundwater discharge occurs at distinct point 
source springs, broad seepage zones along the river banks and as concealed springs and 
seepage zones in the river bed. Maintaining these discharges and dry season flows by not 
extracting too much groundwater or surface water from the system is the key to their 
protection. 

The rivers and springs are integral to Aboriginal culture including those of the Larbaunyun, 
Wagiman South, Wagiman North, Dagoman (Wujalawun), Wardaman (Wungayatiawun) and 
Wardaman (Yubulyawun) people. For Aboriginal people of this area, the Daly River system is 
a source of identity, knowledge, spirit, food and a focus of culture.  

Other cultural values include aesthetic and recreational uses such as camping, fishing, 
boating and nature based tourism. Recreational fishing is a major industry for the Territory 
with substantial economic benefits to local and Territory communities. 
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The ODA also provides a large high-yielding resource for groundwater extraction. Important 
industries such as mango and melon farming and integrated tree cropping have established 
in the plan area. These are particularly concentrated in the Southern and Northern 
groundwater management zones where groundwater resources coincide with highly 
productive soil types. 

The estimated sustainable yield (ESY) for the ODA is 97,300 ML per year. This is the median 
amount of water that could have sustainably diverted for consumptive uses over the period 
1967-2018. This analysis is based on specific requirements of the Daly system needed to 
preserve groundwater discharges and river flows in dry periods in order to preserve key 
species such as the pig-nosed turtle. 

Environmental and cultural requirements are provisioned prior to the calculation of the ESY. 
The portion of water reserved for environmental and cultural allocations will be increased in 
dry years by reductions to annual extraction entitlements via the annual announced 
allocations process. This is a continuation of the current approach.  

Any additional water that may theoretically be available in wet years should be reserved to 
boost aquifer levels, as the region is prone to long dry periods running over decades when 
aquifer levels could fall below acceptable levels.  

Four Groundwater Discharge Protection Areas (GDPAs) are established along the Katherine 
River, Stray Creek, the Daly River near Stray Creek and the Douglas River. These establish 
buffers between where groundwater extraction should occur and the rivers to preserve 
groundwater discharges to foreshore and riverine ecosystems. The plan recommends against 
new or increased extraction entitlements in these areas.  

Cultural water requirements are partly protected by meeting the environmental water 
requirements (EWR) of the river system. The GDPAs will also assist in protecting cultural 
values. The plan recommends further research on cultural values flow requirements which 
should be considered as part of the review process. Traditional Owners’ involvement in 
making decisions about country is also a cultural value and often an obligation. The plan 
recommends greater inclusion of Traditional Owners through the establishment of an 
Aboriginal Reference Group (or similar). 

The consumptive pool for licensed consumptive beneficial uses includes an allocation to the 
Strategic Aboriginal Water Reserve (SWR). If water is available from within the ESY for 
additional consumptive uses in a groundwater management zone, then water should be 
allocated to the SWR after non-consumptive allocations and allocations to rural stock and 
domestic and public water supply have been met. If water is not available within the ESY in 
a groundwater management zone, then the SWR will remain a notional allocation until such 
time as water becomes available to provision it. 

Current entitlements are summarised in Table 2. At April 2019, the overall sum of current 
entitlements is less than the overall amount allocated for licensed use for the ODA. However, 
the Northern zone is over allocated. 
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As the ODA is a single water resource, the plan recommends the following pre-conditions 
should be in place before granting a water extraction licence to increase the amount of water 
taken for consumptive beneficial uses: 

• the sum of all water licence entitlements (GWELs and SWELs) in the ODA is less than 
the overall allocation to licensed consumptive beneficial uses of 95,693ML/year 

• water is available for licensed consumptive use in the relevant groundwater 
management zone 

• assessment of the impact of granting a new water extraction licence shows that 
environmental flow requirements will be met at the three river monitoring sites along 
the Daly River, assuming full use of all licensed water extraction and legitimate 
unlicensed use. 

Actual use has consistently been substantially less than licensed use. In 2018 actual use was 
23,288 ML compared with the current licensed annual extraction limit of 85,863 ML. 
Currently the resource is over allocated in the Northern zone but it has not been over used. 
This has lessened the immediate risk to the resource from the over allocation but it also 
means the full impact of current entitlements has yet to be observed. 

Failure to fully use entitlements stops the resource’s full potential being realised and limits 
opportunities for new or expanded productive use of groundwater. Managing unused water 
entitlements and enabling trade of water entitlements is encouraged to ensure licensed 
water use is within sustainable limits and available for its most productive uses. 

Table 2. ODA Water Account (April 2019) 

Entitlement type 
Groundwater management zone 

ODA Total 
(ML/yr) Southern

(ML/yr)
Central
(ML/yr) 

Northern
(ML/yr)

Ground Water Extraction Licence 23,506 29,641 31,466 84,613 
Surface Water Extraction Licence 1,250 0 0 1,250 

Rural stock and domestic use 
(estimated) 930 409 208 1,547 

Environment (nominal) 20 20 20 60 
Total water entitlements* 25,706 30,070 31,694 87,470 
Estimated Sustainable Yield (ESY) 29,800 36,800 30,700 97,300
Available water within ESY 
(30 March 2019) 4,094 6,730 -994 9,830 
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Recognition of Traditional Ownership 
The ODA lies under the land which has been home for centuries to the people known as 
Larbaunyun, Wagiman South, Wagiman North, Dagoman (Wujalawun), Wardaman 
(Wungayatiawun) and Wardaman (Yubulyawun). They have a deep cultural connection to the 
many water features of this country, which are interconnected with the ODA. The Northern 
Territory Government acknowledges the importance of getting the voices of Traditional 
Owners heard in water resource management and recognises the valuable contribution that 
Aboriginal people make towards the management of the Territory’s water resources. 

Figure 1. Guwardugan (Daly River) at Oolloo Crossing 
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1 Introduction 

1.1 Title 

This is the Draft Oolloo Dolostone Aquifer Water Allocation Plan 2019 2029. 

1.2 Plan area 

The Oolloo Dolostone Aquifer water allocation planning area (Figure 2) is part of the Daly 
Roper Beetaloo Water Control District (DRBWCD) which was declared by the Minister for 
Environment and Natural Resources on 20 July 2018 in Gazette S58 under section 22 of the 
Water Act 1992. This superseded the declaration of the Daly Roper Water Control District, 
first made declared in 2008. 

The plan covers 5,277 square kilometres from north of the Douglas and Daly River 
confluence to the lower reaches of the Fergusson, Flora and Katherine rivers (Figure 3). 
It extends from about 30 km south-west of Katherine in a north-westerly direction for about 
150 km. It includes the Florina and Douglas Daly agricultural districts, which are the main 
focus of agricultural water use.  

The southern part of the water allocation plan area overlaps the Katherine Tindall Limestone 
Aquifer Water Allocation Plan (KWAP) which manages the Tindall Limestone Aquifer, 
including where it underlies the Oolloo Dolostone Aquifer. 

This plan manages the ODA, which is in the uppermost formation of the Daly groundwater 
basin. It also manages discharges from the ODA in the Daly River catchment. The water 
resources managed by the plan are described in detail in Chapter 3. 

While this plan only applies to water allocations derived from the ODA, it has considered the 
water resources of the TLA and the surface water systems of the Daly River and its tributaries 
to the extent that they impact or are impacted on by water allocations in the ODA. The rivers 
and tributaries effectively connect the groundwater resources of the basin even though 
there is no hydrogeological connection between these regional aquifers. Because these 
resources are connected by the rivers, water allocation decisions in each aquifer and for 
surface water, cannot be viewed in isolation. Computer modelling of the entire water system 
and a separate water allocation plan for the Katherine TLA enable the coordination of water 
allocation planning. 

1.3 Date of effect 

This plan takes effect as declared by the Minister by notice in the Northern Territory 
Government Gazette (Schedule A). 

1.4 Period of effect 

The Northern Territory’s water management framework is established by the Water 
Act 1992. This plan has a maximum life of ten years and must be reviewed in intervals no 
longer than five years. The review is a formal process that ensures that a water allocation 
plan meets the needs of beneficial uses into the future, within the sustainable yield. 
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Figure 2. Oolloo Dolostone Aquifer plan area in the Daly Roper Beetaloo Water Control 
District 
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Figure 3 Oolloo Dolostone Aquifer Water Allocation Plan Boundary 
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The objective of a five-yearly review is to determine if: 

• Knowledge assumptions on which the plan is based (e.g. as a result of implementation 
of research identified under the plan) have changed. 

• The strategies in the plan have been effective in achieving the plan’s objectives. 

A water allocation plan can only be in effect for 10 years. This allows a rethink of the desired 
outcomes and objectives of the plan, in particular the balance between economic uses and 
risks to environmental and cultural assets and the social equity of how benefits and costs 
associated with the resource are shared. 

The development of a new water allocation plan will include: 

• a review of progress in achieving original objectives and outcomes; 

• renewed community consultation and input; 

• incorporation of new information and research; 

• review of modelling and subsequent review of the estimated sustainable yield; 

• review of current gaps in understanding, to inform updated monitoring and research; 
and 

• priorities for the next five years (a new implementation plan). 

1.5 Plan context 

The Northern Territory Government is committed to the long-term sustainable management 
of the Territory’s water resources.This plan is entirely new. A draft ODAWAP was originally 
prepared in 2012 in consultation with the Daly River Catchment Management Advisory 
Committee. That plan was not declared. 

In August 2016, a (new) OWAC was appointed by the Minister and has met regularly since. 
This OWAC has provided considerable and valuable advice to the Department in developing 
this draft plan. Several members of the former committee were appointed to the OWAC. The 
values to be protected by this plan have been identified by the OWAC. This plan reflects the 
values and trade-offs developed by stakeholders in the region. 

1.5.1 Regional landscape and land uses 

The ODA underlies the Daly River catchment. Groundwater discharges from the aquifer 
throughout the dry season maintain the perennial flows in the Daly River system. These are 
crucial to its unique environment. The river system is biologically diverse because perennial 
streamflow creates a variety of running water habitats not found in the Northern Territory 
(in Erskine et al 2003). Much of the catchment rates as ‘near natural’ according to ecological 
health metrics (Schult and Townsend 2012). It supports cultural, spiritual, recreational and 
lifestyle values that are deeply held by local people as well as visitors to the region. 

Groundwater extraction bores in the ODA can sustain high yields of good quality water, 
suitable for a variety of agricultural applications as well as providing stock and domestic 
water supplies. 
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The Katherine and Douglas-Daly Regions overlying the aquifer have established forestry, 
horticulture, cattle and hay growing industries with opportunities for growth and innovation 
throughout the region. There is access to transport networks and the regional centres of 
Darwin, Katherine and Kununurra. Land tenure is a mix of freehold, leasehold and Aboriginal 
land (24 per cent). Figure 4 shows land tenure types in the plan area and Figure 5 shows 
Aboriginal land in the plan area. 

Future development has the potential to place increased pressure on the river system 
through direct impacts caused by water extraction and from indirect impacts arising from 
native vegetation clearing and land use activities. This and the environmental and cultural 
significance of the Daly River, requires ongoing planning and community engagement to 
ensure that outcomes reflect social, economic and environmental values. 

1.5.2 Regional economy 

The total estimated value of rural industries and fisheries production in the Territory in 
2016-17 was $726.5 million or 2.6% of the NT Gross State Product. Of this, cattle production 
contributed $297.1 million, fisheries $140.8 million, horticulture $233.7 million and mixed 
farming and forestry $24.7 million. Rural industries and fisheries also accounted for 4.1% of 
the estimated Territory workforce (DPIR 2017a). Primary production also has multiplier 
effects throughout the Territory economy. In 2016-17 the rural industries and fisheries 
sectors produced $353.4 million in output value in the rest of the Territory economy 
(DPIR 2017b). 

The Katherine-Daly Basin contributed substantially to each of the above sectors. 
Horticulture and agriculture industries contributed approximately $144 million to the 
Katherine regional economy in 2011-12 (DRD, date not specified). The Big Rivers region also 
accounted for $67 million of the Northern Territory’s pastoral production (DRD 2014). 
Horticulture, mixed farming and forestry in the plan area all rely on groundwater extractions 
and fisheries are sustained by groundwater flows into the rivers. 

The NT Economic Development Framework identifies agribusiness as one of the five major 
growth sectors in the short to medium-term (DTBI 2017). The NT Government has 
committed to capitalising on the regional development potential through development of an 
agribusiness and logistics hub near the township of Katherine. In support of this initiative, 
the agribusiness potential of the Big Rivers region which includes the plan area has been 
assessed (DPIR 2017c). This identified opportunities for: expansion and diversification of 
irrigated agriculture particularly focused upon mango, melons, citrus, vegetables, fibre, 
legumes and ancient grains; forestry including African mahogany and sandalwood and value 
adding to these; and opportunities for intensification of cattle production, commercial 
bushfood production, ecosystem services and agro tourism. 

The tourism sector contributed around $11 million per annum to the Katherine regional 
economy, based on travel, accommodation and average visitor expenditure (DRD 2014). This 
relies on the regional and niche experiences such as those afforded by the Daly river system, 
which in turn depend on healthy environments. A Regional Destination Management Plan is 
being prepared for the Katherine and Daly region by the Department of Tourism, Sport and 
Culture. 
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Figure 4. Land tenure types overlying the ODA 
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Figure 5. Aboriginal land overlying the ODA 
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1.6 Legislative Framework 

1.6.1 Water Act 1992 

The primary tool for managing and protecting the Territory’s water resources is the Northern 
Territory Water Act 1992. 

The Act provides for the investigation, allocation, use, control, protection, management and 
administration of water resources on all land throughout the Northern Territory. This 
includes the regulatory functions such as the issuing of permits for bores and works, granting 
licences for surface water and groundwater extraction, managed aquifer recharge and waste 
water disposal, and the development and implementation of water allocation plans. 

Subject to the Act, the property in and the rights to the use, flow and control of all water in 
the Territory is vested in the Territory and those rights are exercisable by the Minister in the 
name of and on behalf of the Territory. The Act provides the right of the public and for land 
owners or occupiers adjacent a waterway or on land overlying groundwater to take water 
for stock and domestic purposes. The Act includes provisions for the administration and 
regulation of water resources including the ability to confer powers, establish committees 
and apply penalties for non-compliance.  

1.6.2 Water allocation plans 

Section 22B of the Water Act 1992 provides for the Minister to declare a water allocation 
plan for a water control district, to provide for the management of its water resources. 
A WAP is to ensure that water is allocated to beneficial uses within the estimated sustainable 
yield (ESY), licensing and trading guidelines and cost-recovery. 

This Plan provides guidance on the protection, use, management and administration based 
on the requirements of the water resources being managed and the cultural, environmental 
and economic values placed on these water resources by stakeholders and the community 
in accordance with the Water Act 1992 and Northern Territory Government policy. 

Section 22B(6) of the Act specifies that the allocation to beneficial uses made under 
subsection 22B(5)(a) is to include an allocation to the environment. The portion of the ESY 
that is allocated to the environment is defined in Section 5.2.1. 

Chapter 6 recommends principles for water allocation decision-making which if followed, 
would ensure total water use is less than the sum of allocations to each beneficial use. 
Section 6.4.9 includes principles for water trading. 

1.6.3 Northern Territory Water Allocation Planning Framework 

The Northern Territory Water Allocation Planning Framework (NTWAPF) 
(NT Government 2000) applies to water resources within and outside water allocation plan 
areas. The NTWAPF is structured to apply contingent allocations in the absence of 
directly-related research. As an expression of policy, the NTWAPF will be updated from time 
to time. 
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The NTWAPF states: 

All available scientific research directly related to environmental and other public 
benefit requirements for the water resource will be applied in setting water 
allocations for non-consumptive use as the first priority, with allocations for 
consumptive use made subsequently within the remaining available water 
resource. 

In the absence of directly related research, contingent allocations are made for 
environmental and other public benefit water provisions and consumptive use. 

The NTWAPF establishes contingent allocations for non-consumptive and consumptive uses 
where scientific research on environmental and/or non-consumptive cultural water 
requirements is not available, while allowing for alternative allocations to be set where there 
is scientific research that can be used as a basis for the alternative allocation. This is 
sometimes referred to as the ‘80:20’ Rule. 

The contingent allocations for the Top End are: 

Rivers 
At least 80 per cent of flow at any time in any part of a river is allocated as water 
for environmental and other public benefit water provision, and extraction for 
consumptive uses will not exceed the threshold level equivalent to 20 per cent of 
flow at any time in any part of a river. 

In the event that current and/or projected consumptive use exceeds the 20 per 
cent threshold level, new surface water extraction licences will not be granted 
unless supported by directly related scientific research into environmental other 
public benefit requirements. 

Aquifers 
At least 80 per cent of annual recharge is allocated as water for environmental and 
other public benefit water provision, and extraction for consumptive uses will not 
exceed the threshold level equivalent to 20 per cent of annual recharge. 

In the event that current and/or projected consumptive use exceeds the 20 per 
cent threshold level, new groundwater extractive licences will not be granted 
unless supported by either directly related scientific research into groundwater 
dependent ecosystem/cultural requirements, or in the absence of such research, 
hydrological modelling confirming that total groundwater discharge will not be 
reduced by more than 20 per cent. 

1.6.4 Strategic Aboriginal Water Reserve 

The Northern Territory Government’s Strategic Aboriginal Water Reserves Policy Framework 
(NT Government 2017) applies to this plan. Its objective is to provide Aboriginal people with 
increased opportunity to access water resources for their economic development. Strategic 
Aboriginal Water Reserves (SWRs) are a reserved percentage of water from the consumptive 
pool within a water allocation plan area exclusively accessible to eligible Aboriginal people to 
use, or trade. 
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Consult with community over issues and 
composition of Water Advisory Committee (WAC) 

WAP implemented and reviewed 

Water planning area defined 

Minister establishes WAC 

WAC knowledge and skills enhanced 

Draft WAP developed 

Minister releases draft WAP for public consultation 

Consideration of submissions by DENR and WAC 

Amend draft WAP as required 

Minister declares WAP 

Water control 
district declared 

Beneficial uses 
gazetted 

Resource assessment 
undertaken 

Consultation with 
WAC 

Engagement with 
stakeholders 

12-18 
months 

6-9 
months 

5 years 

New beneficial 
uses gazetted 

A Strategic Aboriginal Water Reserve (SWR) is established at plan commencement as a 
subclass of agriculture, aquaculture, cultural, industry, mining activity and petroleum activity 
beneficial uses. The amount of water in the SWR is determined in accordance with the Policy 
Framework (refer Section 5.2.2.4). 

1.7 Plan development pathway 

Water allocation plans are developed through a detailed technical and scientific assessment, 
and community consultation to determine an appropriate balance between competing uses 
for water. 

The following steps (Figure 6) were taken when developing this plan. 

Figure 6. Process to develop the plan 
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2 Purpose and objectives 

2.1 Purpose 

The purpose of this plan is to ensure water resources in the ODA water allocation plan area 
are managed in a manner that protects and maintains environmental and cultural values while 
providing a sustainable volume of water for consumptive beneficial use.  

2.2 Objectives 

The objectives (below) support and provide further detail to this plan’s purpose: 

1. Protecting the environmental and cultural values of the region, particularly focusing 
on groundwater base flows to the Daly River and other groundwater dependent 
ecosystems. 

2. Protecting existing consumptive beneficial uses of groundwater. 
3. Enabling development of the groundwater resource to realise the potential for its use 

in the region. 
4. Communicating plan objectives, management principles and resource status. 
5. Establishing a framework for learning and continuous improvement to maximise 

environmental, social and economic outcomes. 

2.3 Values of the ODA 

The OWAC identified the following values associated with the ODA: 

• Maintenance of biodiversity and ecosystem health of the Daly River, its tributaries 
and the aquifer area; in particular the maintenance of: 
- Diverse and abundant fish populations 
- Pig-nosed turtle populations 
- Spring/groundwater discharge into river 
- The health of riparian zones and other off-stream groundwater dependent 

ecosystems. 

• Cultural heritage and identity (customs, teaching, existence and bequest) associated 
with healthy spring and river systems. 

• Maintaining access to traditional foods and harvesting places important to local 
Aboriginal people. 

• Lifestyle and well-being from access to natural river environment amenity and 
aesthetics. 

• Recreational values such as maintaining fish populations for fishing and amenity for 
camping. 

• High quality water available for consumptive uses at low or no treatment costs. 
• Low cost water delivery systems – water can usually be easily accessed from 

high-yielding groundwater bores. 

• Opportunities for regional economic development. 
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2.4 Beneficial uses and water quality objectives 

Beneficial uses are defined in section 4(3) of the Water Act 1992, with reference to 
section 4(1) Interpretation. 

The Administrator may, by notice in the Gazette, declare beneficial uses of a water resource 
in a water control district under section 22A of the Act, or beneficial uses and water quality 
objectives under section 73(1). For the DRBWCD, these were declared on 10 April 2019 in 
Gazette G15. Table 3 describes the beneficial uses in the DRBWCD. Note that definitions of 
beneficial uses will be updated from time to time and the source of reference is the Water 
Act 1992. 

Table 3. Beneficial uses 

Surface Water Groundwater Definition (sections 4(1) and 4(3) of the Water Act 1992) 
Non-consumptive beneficial use  
Environment Environment To provide water to maintain the health of aquatic 

ecosystems 
Cultural Cultural To provide water to meet aesthetic, recreational and cultural 

needs 
Consumptive beneficial use  
Agriculture Agriculture To provide irrigation water for primary production including 

related research. 
Aquaculture Aquaculture To provide water for commercial production of aquatic 

animals including related research. 
Public water 
supply 

Public water 
supply 

To provide source water for drinking purposes delivered 
through community water supply systems. 

Cultural Cultural To provide water to meet aesthetic, recreational and cultural 
needs. 

Industry Industry To provide water for other industry uses not mentioned 
elsewhere in this subsection. 

Rural stock and 
domestic 

Rural stock 
and domestic 

To provide water for the purposes permitted under sections 
10, 11 and 14. 

Mining activity1 Mining 
activity1 

As defined in section 4 of the Mining Management Act 2001, 
including another activity for a purpose ancillary to that 
activity. 

Petroleum 
activity1 

Petroleum 
activity1 

Means exploration, extraction or processing of petroleum 
under an Act or an Act of the Commonwealth, including 
another activity for a purpose ancillary to one of those 
activities. 

Subclass of other beneficial uses  
Strategic 
Aboriginal water 
reserve2 

Strategic 
Aboriginal 
water 
reserve2 

(subclass of other beneficial uses) 

1 Mining activity and petroleum activity are new beneficial uses following amendments to the Water Act 1992 on 
31 December 2018. 

2 At plan commencement, the NT Government has proposed amendments to the Water Act 1992 to create a new 
beneficial use of Strategic Aboriginal Water Reserve. (In this plan, this is currently captured as a subclass of other 
consumptive beneficial uses). 
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3 Water resources (availability and condition) 

3.1 Climate and rainfall 

The Daly region is characterised by a highly seasonal climate with ninety-five per cent of 
rainfall occurring during the wet season between November and May (CSIRO 2009). Rainfall 
frequently occurs in large, high intensity events causing a strong run-off response. There is 
also high variability in rainfall from year to year and variability in rainfall patterns over the 
medium term (i.e. there are wetter and drier trends in the climate record on the order of 
decades). 

Figure 7 shows annual rainfall and rainfall trends for the Katherine and Douglas-Daly regions. 
Rainfall trends are represented by the cumulative deviation from the mean indicating periods 
that were relatively wetter and drier. For example, the 1960s were relatively dry compared 
with the 1970s. During the period 1996 to 2015, annual rainfall was higher than the long-
term average in most years. This higher rainfall led to increased groundwater recharge, rising 
groundwater levels in the ODA, along with higher dry season river flows in the Daly River 
(Tickell 2011). Table 4 shows the average climate information for the ODA region. Long-term 
average rainfall isohyets across the region are shown in Figure 8. Rainfall increases in a 
northerly direction across the plan area. 

Figure 7 Annual Rainfall in the Daly Region (1900-2015)* (1 Sept - 31 Aug) 
*SILO Rainfall and ET data downloaded May 2016, https://www.longpaddock.qld.gov.au/silo/  DLRM ID: Station 6 and 
Station 7. This data is synthesised rainfall and evapotranspiration data based on all available observations and is produced 
by the Queensland Department of Science, Information Technology and Innovation in collaboration with the BOM. 

Table 4. Average climate information for the ODA region: Katherine and Douglas-Daly 

1900 to 2015 (averages) Rainfall (mm/year) Evapotranspiration (mm/year)

Katherine* 924 2,381 

Douglas-Daly** 1,207 2,290 

* SILO Rainfall and ET data downloaded May 2016, https://www.longpaddock.qld.gov.au/silo/  DLRM ID: Station 7 
**SILO Rainfall and ET data downloaded May 2016, https://www.longpaddock.qld.gov.au/silo/  DLRM ID: Station 6 

https://www.longpaddock.qld.gov.au/silo/
https://www.longpaddock.qld.gov.au/silo/
https://www.longpaddock.qld.gov.au/silo/
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Figure 8. Annual rainfall isohyets across the Daly Region 
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3.1.1 Future Climate 

The most recent assessment of the potential changes to catchment hydrology expected from 
climate change was undertaken by CSIRO in 2009 as part of the Northern Australia 
Sustainable Yields Project (CSIRO 2009). In 2015, CSIRO and the Bureau of Meteorology 
(BOM) published climate change projection reports for eight natural resource management 
regions. The Daly River is located in the monsoonal north NRM region, which had the 
following key findings (Moise et al. 2015): 

• Total rainfall is likely to remain similar to historic levels. 

• There is a high level of confidence of a continuing trend towards increases in the 
intensity of extreme rainfall events. 

• There is a very high level of confidence that warming will continue across the NT and 
high level of confidence that evapotranspiration will increase. 

Based on these studies, the best available guide to future water availability in the 
Katherine-Daly Region are climate, groundwater levels and river flow observations from the 
past. 

3.2 Surface water resources 

The Daly River has a catchment area of 53,000 km2 and has the largest flow of all rivers in 
the Northern Territory (Begg et al. 2001). The main tributary of the Daly River is the 
Katherine River. Other important tributaries are the Flora, Fergusson, Edith and Douglas 
Rivers. Dry season flows to the Daly River and its tributaries are sustained by groundwater 
discharges from the ODA and the Tindall Limestone Aquifer. At plan commencement there 
are no large surface water storages on the Daly River or its tributaries. 

The ODA underlies parts of the Daly River catchment. Water management in the ODA is 
intrinsically linked with water management throughout the groundwater and surface water 
systems of Daly River catchment. As noted, these relationships are taken into account by the 
plan, however the management instruments of this plan are only for water derived from 
the ODA. 

Figure 9 shows the observed late dry-season stream flows in cumecs (m3/s). It is evident that 
stream flows have been higher in the later part of the record from 1996 onwards. In part, 
these reflect in part the higher annual rainfall observations in these years. 

Figure 10 demonstrates a conceptualised contribution of groundwater and surface waters to 
the total river flow. The upper panel shows a cross-section of the river channel at various 
flow stages. This shows the significant seasonal difference in contributions of groundwater 
and surface water flows to the Daly River system. Each contributes critically to the system’s 
character and ecosystem values. Surface flows are dominant in the wet season while 
groundwater maintains dry season flows which sustain plants, animals and human activity. 
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Figure 9. Late dry-season minimum stream flow observations* 

(*Measured at Dorisvale Crossing, Oolloo Crossing and Mount Nancar. There is a gap in flow data at the Mount Nancar 
gauge for the years 1968 and 1969. There has not been stream gauging at Oolloo Crossing in every year. Source: NT Water 
Data Portal.) 

Figure 10. Schematic hydrological cycle Daly and Katherine Rivers   

(This schematic was provided through a research project investigating environmental flow requirements in the Daly River, 
and is supported through funding from the Australian Government’s National Environmental Science Program (NESP).) 

The long-term flow conditions upstream of the plan (Katherine River Railway Bridge) and the 
bottom of the plan (Mount Nancar) in the Katherine and Daly Rivers are shown in Figures 11 
and 12 respectively. They show the variability of flow, average flow and 2016-17 data as 
prepared for the National Water Account Daly Catchment Assessment (BOM 2018). 

https://www.nespnorthern.edu.au/projects/nesp/environmental-water-needs-daly-river/
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(Source: BOM (2018)) 

Figure 11. Total monthly flow for Katherine River (Railway Bridge) 2016–17 compared 
with long-term average and percentiles (1957-2017) 

(Source: BOM (2018)) 

Figure 12. Total monthly flow for Daly River (Mount Nancar) during the 2016–17 year 
compared with long-term average and percentiles (1957-2017) 
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3.2.1 Surface water quality and river health 

The ecological state of the Daly River and its tributaries can be described as healthy (Schult 
and Townsend 2012). It has few pollutants, largely intact and diverse habitats and riparian 
vegetation and few invasive species (except for significant intrusions of grassy and riparian 
weeds in some areas). 

PFAS (per- and polyfluorinated alkyl substances) contamination from the Tindall RAAF base 
has impacted upon the Katherine River. This does not directly impact upon the ODA. 
However, irrigation of the ODA’s recharge areas with water taken from the Katherine River 
or recharge to the ODA from the river are theoretically pathways for PFAS to enter the ODA. 
While the risk of contamination via these pathways is low, perceptions of risk can have 
substantial commercial implications. 

Table 5 summarises an assessment of sub-catchment health undertaken in 2012. The results 
reflect the relatively low level of development in the catchment at the time, including low 
levels of land clearing and intensive agriculture; and low levels of water extraction from the 
rivers and the groundwater system. There are no dams on the river and few instream barriers, 
such as weirs or road crossings. Numerous causeways and culverts along tributaries have the 
potential to restrict fish and other aquatic animal movement in the dry season, as do natural 
rock bars. As the level and style of agricultural development in the catchment changes and 
as greater volumes of licensed water entitlements become utilised, there is likely to be 
greater pressure on catchment health (Schult and Townsend 2012). 

Table 5. Summary of catchment health – Daly River 

Condition Daly River Sub-catchments Detail 

1 (best) Daly River 
Flora River 
King and Dry Rivers 
Western sub-catchments 

Pressures are low. Water quality and other river 
health indicators are generally good, though weeds 
are present along the banks. There is no evidence of 
river health degradation. River health is considered to 
be in good condition. 

2 Douglas River 
Fergusson River 
Katherine River 
Stray Creek 

Pressures are higher. Some water quality issues are 
present. Weeds are present. There is no evidence of 
widespread river health degradation. The river health 
is considered to be in good condition. 

3 Green Ant Creek Land clearing is high and some streamside 
environments are impacted. River health slightly 
impaired. 

4 Nil. Catchment pressures are high. Impacts in the aquatic 
environment, such as water quality and weeds, are 
high. River health is in poor condition. 

5 (worst) Nil. Pressures are very high. River health is severely 
impacted. 

(Source: Schult and Townsend 2012) 
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3.3 Groundwater resources 

There is a large body of work describing the hydrogeology of the connected groundwater 
and surface water systems. This is partly because of the environmental importance of the 
ODA and its importance as a water source for agricultural development. 

Recharge to the ODA is greatest where the Oolloo Dolostone outcrops. Where the formation 
is covered by Cretaceous sediments, recharge still occurs but the recharge rates are lower. 
Where the Florina Formation overlies the ODA, there is considered to be no recharge to the 
ODA. Groundwater in the ODA can flow through fractures, cavities and caverns. These range 
from a sub-millimetre scale up to the scale of caves and sinkholes. The majority of aquifer 
recharge occurs in the wet season months between November and April. 

The generalised aquifer geology of the ODA is shown in Figure 13. 

The ODA is the youngest and uppermost formation of the Daly geological basin which 
includes the Tindall Limestone Formation at the bottom, Jinduckin Formation, Oolloo 
Dolostone Formation and the Florina Formation at the top. Younger, Cretaceous-aged 
sandstone covers the Daly Basin in some areas. The ODA is underlain by the Jinduckin 
Formation which prevents any groundwater flow between the TLA and the ODA. The ODA 
is overlain in some areas by the low permeability Florina Formation. In these areas, the ODA 
is confined. The Jinduckin Formation is usually a low-yielding aquifer. It is occasionally used 
in the plan area and provides very minor discharges to the Daly River system. 
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Figure 13. Aquifer geology – Oolloo Dolostone Aquifer plan area 
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Figure 14 is a conceptual diagram showing the various inputs (e.g. rainfall, recharge into 
sinkholes) to the ODA and outputs (e.g. discharge to rivers, evapotranspiration and 
extraction) from the ODA. Groundwater flows through the aquifer from the southeast to the 
northwest and discharges at low points in the landscape where it outcrops. The greatest 
discharge from the aquifer is along the middle reaches of the Daly River, around the 
confluence of the Daly River and Stray Creek. 

Figure 14. Conceptual diagram of the Oolloo Dolostone Aquifer 

3.3.1 Groundwater management zones 

Groundwater management zones (GMZs) have been developed to manage groundwater 
extraction across the plan area. Three GMZs are defined –Southern, Central and Northern 
(Figure 15). The groundwater management zones in Figure 15 are drawn to reflect the 
regional scale groundwater flow paths within the ODA (Tickell 2011) as well as the sections 
of river overlying the ODA that report to the three locations where environmental water 
requirements have been specified (Erskine et al. 2004) as shown in Figures 25 and 32. 

 The GMZs have been defined so that groundwater extractions do not cause unacceptable 
changes in flow at the key environmental flow reporting sites and so that the maximum 
entitlements of licences can be managed to protect the water allocation reliabilities of 
existing licence holders. Figure 16 shows outcropping Oolloo Dolostone. 
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Figure 15. ODA Groundwater management zones 
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Figure 16. Outcropping Oolloo Dolostone 

3.3.2 Groundwater Quality 

The groundwater in the ODA is generally suitable for stock, domestic and agricultural 
purposes. Hardness is normally high. Iron can also be high, requiring aeration of the water 
prior to domestic usage (Tickell 2002). 

Recharge to the ODA can occur rapidly through sinkholes. The filtering effect of the soil that 
normally takes place when other types of aquifer are recharged can therefore be bypassed. 
The ODA and the rivers that are fed by groundwater discharge are therefore highly 
vulnerable to contamination. There have been no recorded instances of groundwater 
pollution in the ODA, but the risk should be considered when planning drainage, fuel storage 
tanks, waste disposal sites, septic tanks, storage and management of agricultural chemicals 
or activity with the potential to have adverse impacts on groundwater (Tickell 2009). As 
noted in Section 3.3.2, irrigation with Katherine River water over the ODA recharge areas or 
direct aquifer recharge from the rivers are theoretically pathways for PFAS contamination. 
This risk is discussed further in Section 7.1. 
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3.4 Surface water groundwater connectivity 

The dry season flows of the Daly River and its perennial tributaries are entirely dependent 
on groundwater flows from the ODA and the TLA. Groundwater flows to the river occur 
where the saturated aquifer intersects the riverbed or land surface. This occurs as distinct 
point source springs, broad zones of seepage along the river banks and as concealed springs 
and seepage zones in the river bed. The greatest volume of groundwater flows are from 
seepage from the aquifer to the river bed. This seepage originates from widespread networks 
of fractures and seepage zones often extend a long stretches of the river bed that are 
kilometres in length (Tickell 2011). 

There are hundreds of individual springs and seepages along the Katherine and Daly Rivers. 
Springs also occur along tributaries to these rivers like Stray Creek, Douglas River and King 
River. Individual springs and seepages have flow rates that range from less than a few litres 
per second through to several hundred litres per second. As discharge from springs and 
seepages is hard to measure, stream gauging of rivers and tributaries has been used to 
quantify groundwater discharge to the rivers and to locate these geographically 
(Tickell 2011). 

The springs are naturally dynamic features that change over time depending on medium-term 
rainfall variation (in the order of decades). Higher rainfalls lead to increased aquifer recharge, 
higher groundwater levels and then to increased discharge. As a result of the higher than the 
long term average rainfall conditions experienced since the mid-1990s, individual spring 
flows have increased and the number of springs is probably greater, relative to before the 
mid-1990s (Tickell 2011). Individual surface springs can be permanent throughout the entire 
dry season; however, many only flow during the early-mid dry season (Tickell 2011).There 
are reports of individual seepages being impacted by local effects of pumping and direct 
extraction for temporary water uses.  

Extraction of surface water from the Katherine and Daly Rivers during the dry season is 
mostly drawing upon groundwater discharge to the Rivers. Extraction from May to 
November should be therefore be considered as taking water from groundwater resources 
of the ODA and the TLA. This is necessary to avoid “double dipping” upon the estimated 
sustainable yield from these aquifers and reducing the amount of water available for 
environmental beneficial use. 

During the wet season between November and April, flows in all the rivers can quickly 
become dominated by surface flows. Surface water extraction in this period is not considered 
to draw upon the ESY. 

There are four distinct groundwater discharge areas from the ODA that can be identified 
from mapping by Tickell (2011), shown in Figure 17: 
• Katherine River Zone 
• Daly River – Stray Creek Zone 
• Daly River – Douglas Daly Zone 
• Stray Creek Zone. 

Figure 18 shows springs discharging water from the ODA. 
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Source: Groundwater Discharge Zones – Tickell et al. (2011) 

Figure 17. Groundwater discharge areas of the ODA 
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1 Spring on left bank emerging through a 
gravel bank (September 2001) 

2 Spring on left bank emerging from a 
claystone outcrop in the middle of the 
river (September 2001) 

3 Steven Tickell at spring fed creek 
 (September 2001) 

4 Spring in limestone rubble 
 (September 2001) 

5 Hill Spring, Daly River 
 (December 2008) 

6 Seepage in sand bar, Katherine River 
 (August 2010) 

See Figure 17 for photo point locations (Source: Steve Tickell) 

Figure 18. Oolloo Dolostone Aquifer Springs 
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3.5 Hydrologic modelling 

As described in previous sections, the Daly River catchment has a highly connected surface 
water – groundwater system. Water availability for consumptive uses is determined by 
striking a balance between the volumes of water that are extracted from the ODA, the TLA 
and the Daly River and its tributaries; and maintaining the flows of the rivers to protect 
cultural and ecological values. 

The Daly model was developed by DENR in 2009 in order to assess and balance the 
contributions from the different catchment components. The model was updated in 2015 to 
include inflows from the Flora River. The Daly model is an integrated surface water – 
groundwater model that represents catchment rainfall and run-off; rainfall infiltrating into 
the soil and down into the groundwater; flow in the creeks and rivers; river losses into the 
aquifer; aquifer discharge into the river and extractions from the river and from the aquifers. 

The model is constructed from the available data including hydrogeology, river 
cross-sections, catchment topography, vegetation types, and rainfall and evapotranspiration. 
It uses historical rainfall and evapotranspiration datasets that are supplied by the BOM to 
predict recharge, aquifer discharge, river flow, evapotranspiration and groundwater levels. 

The Daly model was used for development of this plan and will continue to be used for annual 
announced allocations and for future plan reviews. The Daly model is a tool that will evolve 
during the lifetime of the plan as more scientific data and knowledge becomes available. 

3.5.1 Groundwater modelling results 

The Department maintains a network of monitoring bores and stream gauging sites across 
the plan area (Figure 19). Figure 20 shows measured groundwater levels for the ODA at two 
typical groundwater monitoring bores, RN007595, located near Dorisvale Crossing and 
RN021717, located in the Douglas-Daly. The modelled groundwater recharge (inflow across 
the top of the aquifer and inflow from the river), discharge (groundwater flow to springs and 
rivers) and the change in aquifer storage is also shown. 

Figure 20 shows a high level of variability in aquifer recharge from year to year but that 
groundwater levels have generally been rising over the last two decades. This is due to inter-
decadal trends in aquifer storage and hence spring discharge. The graph also shows that 
above average rainfall years are extremely important for topping up the aquifer and 
maintaining groundwater levels and discharge during drier, lower recharge periods. This is 
important for water management as it means that even though the aquifer is recharged each 
year, there will be periods in the future that may last for several years or more when 
groundwater levels will fall and river discharges are reduced. Thus, there is a need to “bank” 
aquifer recharge in wetter than average years. 
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Figure 19. Oolloo Dolostone Aquifer Water Allocation Plan monitoring sites 
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Figure 20. Groundwater level response to recharge 
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Table 6 shows the average values for aquifer recharge and discharge from 1900 to 2018 and 
1986 to 2018. The climatic information along with the modelled recharge and discharge data 
for the ODA show both inter-annual variability as well as longer-term variability in rainfall 
and recharge conditions. Water management strategies need to be responsive to this 
variability. The 1967-2018 record is adopted as this coincides with the period for which 
reliable data is available. 

Table 6. Modelled ODA long-term annual average aquifer recharge and discharge  

Averages 1900 to 1966 (GL/year) 1967 to 2018 (GL/yr)

Recharge to the ODA 201 551 

Discharge from the ODA 275 526 

The adequacy of the model to inform water allocation decisions, in particular licencing 
assessments, was reviewed in March 2016 (Goyder 2016). The review found that the 
modelling package, including the input and output data used for water allocation decisions 
met Australian modelling guidelines and industry best practice. The model was recognised as 
having a less than optimal calibration in the southern area of the ODA. A subsequent review 
in March 2016 found that the data could still be used to inform water management decisions. 
Future work to improve the model’s representation of the hydrogeology of the catchment 
and its calibration in the southern area of the ODA is recommended. 

3.5.2 River flow modelling results 

Figure 21 shows modelled and measured river flows at the three key reporting sites on the 
Daly River – Dorisvale Crossing, Oolloo Crossing and Mount Nancar. These highlight the 
general increase in dry season flow moving downriver to the north. They also highlight the 
relationship between high groundwater levels and increased dry season river flows 
(for example 2010 to 2011 is associated with high groundwater levels and the highest dry 
season river flows). 

3.6 Natural Water Balance 

The natural water balance is shown in Figure 22. This shows the total recharge to the system 
is 551 GL/yr. (Based on 549 GL/yr aquifer recharge plus groundwater inflows minus 
outflows (2 GL/yr). Total aquifer discharge to the rivers and changes to water stored in the 
aquifer is also 551 GL/yr. (River discharge was 526 GL/year plus aquifer storage increase 
25 GL/yr over the period reflecting the above average rainfall.) 

Table 7 shows the long-term water balance for each groundwater management zone and 
shows that there is some movement of groundwater between GMZs. The effective recharge 
in a GMZ is considered to be the amount of water entering the GMZ via aquifer recharge or 
groundwater inflows from neighbouring zones or the underlying formation, minus outflows 
to neighbouring GMZs or underlying formations. 

Groundwater recharge and aquifer storage are variable from year to year. Ecosystem health 
relies on sustained river discharge. Therefore, aquifer discharge is considered the best 
measure of the size of the resource. 
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Figure 21. Modelled and measured (gauged) river flows (low flows only) at Dorisvale 
Crossing, Oolloo Crossing and Mount Nancar (2009 to 2015) 
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Groundwater 
flow IN 
11GL/yr 

Aquifer 
recharge IN 
549 GL/yr 

Storage Increase  
25 GL/year 

Oolloo 
Dolostone 

Aquifer 

Daly 
River 

System 
(extractions of 
river baseflow 

from within the 
plan area are 
considered to 
draw from the 
same resource)  

River 
discharge 
526 GL/yr 

River 
flow 
OUT 
526 

GL/yr 

Groundwater 
flow OUT 
9 GL/yr 

Figure 22. Water balance ODA Resource (average 1967-2018) 

Table 7. Water Balance by Groundwater management zone (average 1967-2018) 

Groundwater 
Management 
Zone (GMZ)

(IN) 
Recharge 
to aquifer 

(GL/yr) 

(IN) 
Ground-

water 
inflows 
(GL/yr) 

Increase in 
water 

stored in 
aquifer 
(GL/yr) 

OUT
Discharge 
to rivers 
(GL/yr) 

(OUT) 
Ground 
water 

outflows 
(GL/yr) 

Effective 
recharge 

(recharge plus 
groundwater 
inflows minus 
groundwater 

outflows) 
(GL/yr) 

Southern 233.7 5.4 16.6 180.7 41.7 197.4 

Central 177.9 41.7 7.1 185.9 26.7 193.0 

Northern 138.1 27.8 1.4 159.8 4.7 161.2 

System total 549.6 11.2 25.1 526.4 9.3 551.5 
*Groundwater inflows and outflows are groundwater flowing into and out of a groundwater management zone from 
adjoining areas or underlying formations. Note that, as the groundwater inflows and outflows for each GMZ include flows 
across internal GMZ boundaries they do not add up to the “system total” groundwater inflows and outflows. 
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4 Water uses 

4.1 Water use overview 

This chapter describes the current and future demand for consumptive and non-consumptive 
uses in the plan area. This information assists in the allocation of water to beneficial uses. 
The declared beneficial uses for the Daly Roper Water Control District (Northern Territory 
Government Gazette No. G15 10 April 2019) are: 

• Non-consumptive: environmental and cultural 

• Consumptive: rural stock and domestic, public water supply, aquaculture, agriculture, 
industry, mining activity and petroleum activity. 

4.2 Non-consumptive use 

4.2.1 Environmental water values and requirements 

The Daly River is a distinctive river system in northern Australia, with unique species, 
ecosystems and landforms. The river contains a high diversity of aquatic ecosystems, 
including the main channel, ephemeral or intermittent creeks, billabongs, water holes, 
wetlands, floodplains and groundwater dependent ecosystems. An important characteristic 
of these systems is their high connectivity and interdependence, with nutrients and biota 
known to move between habitats. Water flows in the river system peak during the wet 
season allowing nutrient exchanges between the main channel, billabongs and wetlands. 
During the wet season, fish, turtles and other organisms move throughout these habitats. In 
the dry season, the main river channel becomes disconnected from billabongs and wetlands, 
but the river and its key tributaries continue to flow due their high connectivity with 
underlying aquifers. 

The plants and animals of the system have adapted to living in this highly dynamic landscape 
and the river supports an abundance of aquatic wildlife, including two nationally threatened 
elasmobranchs (sharks/rays/skates), nearly 100 recorded species of fish and eight of the nine 
species of freshwater turtle found in the NT. The river also supports important recreational 
and commercial fisheries, and provides significant cultural value and harvesting needs to local 
Aboriginal people. 

The springs and seepages from the ODA are a unique and important feature of the Daly 
River’s character. Its aquatic ecosystems are adapted to and depend on the presence of 
springs and seepage throughout the year. Springs and seepages will only continue to flow if 
groundwater levels are maintained at a level where groundwater continues to flow from the 
aquifer to the river. 

The majority of scientific research on the ecohydrology of the Daly River has been focused 
on the importance of maintaining groundwater flows to the river at a regional scale. There 
are limited descriptions of aquatic ecosystems or species that are directly associated with 
local scale features, for example, species dependence on localised springs and flow 
conditions. It is likely that future research will describe such species distribution and 
dependence. 
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One documented ecological relationship of species interacting with springs in the Daly shows 
that during the dry season, pig-nosed turtles (Carettochelys insculpta) congregate around 
localised springs emanating from the river bed and it is thought that these warm conditions 
help to enhance turtle body condition and may influence the timing of nesting (Georges et 
al. 2008). 

The pig-nosed turtle, is a large freshwater turtle distributed across southern New Guinea and 
northern Australia, with breeding populations known only from the Daly, South Alligator, 
East Alligator and Victoria drainages (Georges et al. 2008). This species is currently being 
considered by IUCN for upgrading to endangered status at an international level. The Daly 
River is recognised as the largest, least impacted and most significant population for this 
species. 

Pig-nosed turtle occur in the middle reaches of the Daly, below the escarpment to the saline 
tidal reaches, but are most abundant between Bull’s Yard and Beeboom Crossing. Nesting 
occurs on sandy beaches during the dry season and is thought to be highly associated with 
dense ribbon weed (Vallisneria nana) beds as a food source. These turtles require unrestricted 
access to many resources such nesting beaches and ribbon weed beds for feeding during the 
dry season. Lower water levels are predicted to reduce the habitat area available for pig-
nosed turtles and also impede their movement between pools which may impact on future 
population sustainability. The pig-nose habitat requirements are shown in Figure 23. 

Exploratory modelling undertaken by Chan et al. (2012) has suggested that both barramundi 
(Lates calcarifer) and sooty grunter (black bream) (Hephaestus fuliginosus) may be potentially 
impacted by lower flows during the dry season. For barramundi, the study highlighted that 
this species may be sensitive to changes in late dry season flows. For sooty grunter, juveniles 
need riffles as nursery habitats during the dry season. The availability of riffle habitats is 
thought to decline with lower river flows, potentially reducing available habitat and making 
the young more vulnerable to predation (Figure 24). 
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Figure 23. Pig-nosed turtle requirements for water over riffles 
(This schematic was provided through a research project investigating environmental flow requirements in the Daly River, 
and is supported through funding from the Australian Government’s National Environmental Science Program.) 

https://www.nespnorthern.edu.au/projects/nesp/environmental-water-needs-daly-river/
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Figure 24. Juvenile sooty grunter habitat requirements 
(This schematic was provided through a research project investigating environmental flow requirements in the Daly River, 
and is supported through funding from the Australian Government’s National Environmental Science Program.) 

Maintaining groundwater levels above river levels next to the Daly River is also considered 
to be important for protecting groundwater dependent riparian vegetation such as Melaleuca 
argentea and Eucalyptus bella (Erskine et al. 2003; O’Grady et al. 2002). Several studies have 
recommended buffers around reaches of the Daly River which would specify minimum 
distances between the river and groundwater extraction points to protect riparian vegetation 
and springs (Tickell et al. 2012; O’Grady et al. 2002). This is discussed in Section 4.2.1.1. 

Much of the research described above is preliminary and a number of significant knowledge 
gaps have been identified for both the dry season and wet season environmental water 
requirements. The Northern Australia Environmental Resources Hub of the National 
Environmental Science Program (NESP) is undertaking a large research project on the 
environmental water needs for the Daly River and will address some of these identified 
knowledge gaps. Future reviews of this plan will need to consider the new information and 
knowledge as it becomes available (see Chapter 8). 

4.2.1.1 Regional scale environmental water – flow requirements 

As this plan is for the ODA, it is focused on maintaining dry season river flows in the river 
reaches which rely on groundwater discharges from the ODA. Wet season environmental 
water provisions are not the focus of this plan as these are driven by rainfall and waterways 
management considerations. Extraction limits designed to maintain the environmental flow 
requirements of the Daly flow are shown in Figure 25. These are based on river flow rates 
and reflect the amount of water that could be taken from the system while preserving 
enough water for environmental flows.  

The water not taken reflects the provision of water for ecosystem and Aboriginal cultural 
values. The environmental water provisions are calculated to maintain dry season flows 
sufficient to maintain key species of the Daly River including the pig-nosed turtle, 
filamentous green algae (Spirogyra spp.) and Vallisnera nana (Erskine et al. 2004 and 2003). 

https://www.nespnorthern.edu.au/projects/nesp/environmental-water-needs-daly-river/
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The work of Erskine et al. (2004 and 2003) defined maximum limits of change in stream flow 
at three key sites on the Daly River that could be caused by groundwater extraction. 

Figure 25. Flow related limits to surface and groundwater extraction 
(derived from Erskine et al. 2004) 

Based on application of the extraction limits in Figure 25, for the period 1967-2018, the 
median amount of discharge that could be extracted was 97,300 ML/year (Table 8). This is 
the amount of water that can be extracted from the system in a typical year after making 
prior provision for the requirements of ecosystems and cultural values. As reductions in the 
amount of recharge have a corresponding reduction in the amount of discharge to the rivers, 
this limit should apply to extraction from both surface and groundwater extractions. 

Table 8.  Extraction limits required to preserve environmental flows 

Groundwater management zone
Median extraction limit (1967-2018)

(ML/year)

Southern 29,800 

Central 36,800 

Northern 30,700 

Total 97,300 

In dry years, the application of these criteria would result in less water than the median 
extraction limit being able to be extracted. This needs to be recognised in setting annual 
announced allocations. As noted in section 3.5.1, the system is also prone to extended 
periods of above and below average rainfall. In wet years there is a need to bank increases 
in aquifer levels to preserve the resource for dry periods and maximise the reliability of 
current entitlements. Thus, it is recommended that annual extraction limits (or entitlements 
to extract) should not exceed the values shown in Table 8, even in years when there may 
theoretically be more water available. 

The combined effect of all groundwater and surface water extractions should not 
reduce natural flows in the Daly River: 

(a) at Dorisvale Crossing gauge station G8140067 by 

(i) >8% whenever natural flow is ≤6.2 cubic metres per second; or 

(ii) >20% whenever natural flow is >6.2 cubic metres per second 

(b) at Oolloo Crossing gauge station G8140038 by 

(i) >8% whenever natural flow is ≤12 cubic metres per second; or 

(ii) >20% whenever natural flow is >12 cubic metres per second 

(c) at Mount Nancar gauge station G8140040 by 

(i) >8% whenever natural flow is ≤12 cubic metres per second; or 

(ii) >20% whenever natural flow is >12 cubic metres per second. 
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4.2.1.2 Local scale environmental water – protecting spring discharges 

In addition to managing the overall volume of water that can be taken, there is a need to 
protect the main groundwater discharge areas described in Section 3.4. These can be 
vulnerable to localised effects of pumping particularly during dry periods, exacerbated by the 
presence of karst features. 

A bore exclusion buffer distance of 1,500 metres from waterways with important 
groundwater fed spring discharges is generally recommended. A buffer of 3,000 metres is 
recommended in the Daly River–Stray Creek area. These buffer distances are based on the 
estimated radius of influence of bores extracting groundwater at approximately 60 L/s for 
the duration of the dry season assuming average hydraulic properties typical of the ODA. 
The more conservative buffer is proposed for Daly River–Stray Creek because the springs in 
this area are sourced from large conduits that are at greater risk from localised groundwater 
extractions, relative to the more diffuse spring features in the other groundwater discharge 
areas (Tickell et al. 2011). 

It is recommended that further surface or groundwater extraction should not occur within 
the recommended buffers shown in Table 9. This will protect spring fed discharges from local 
groundwater drawdown impacts associated with pumping and assist in maintaining 
groundwater flow directions towards the river system, even in dry periods. 

Table 9. Recommended buffers between water extraction points and groundwater 
discharges 

Discharge area 
Buffer either side of the stream 

(metres) 

Katherine River 1,500 

Daly River–Stray Creek 3,000 

Stray Creek 1,500 

Daly River–Douglas Daly 1,500 

4.2.2 Cultural water values and requirements 

4.2.2.1 Aboriginal water values 

There are at least nine Aboriginal language groups in the Daly River region, representing a 
quarter of the population of the plan area. 

Traditional Owners hold quite distinct environmental and economic values for water 
resources for the purposes of conservation, natural resources management and community 
development. Aboriginal cultural values can include physical features within the landscape 
relying upon groundwater fed discharges which are significant to Aboriginal Traditional 
Owners as well as other practices, values and associations which depend upon groundwater 
either in the ODA or its discharges to the river system. Furthermore, participation in decision 
making and management of the water resources is a crucial cultural value in itself. 
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Wagiman people say the following about their relationship with the Daly River. 

“Wagiman peoples’ Aboriginal name for the Daly River is Guwardugan; these 
waters were created by an ancestral dreaming that lives within these water, 
Guwardugan flows through Wagiman lands twice at Claravale Crossing and at 
Oolloo Crossing. 
Wagiman are fresh water people, they see themselves as an integral part of the 
river system by their strong cultural obligations over the management of the 
flowing waters on and in the river beds, sites and stories associated with both 
ground and surface water and natural resources located in the rivers and their 
tributaries. 
Wagiman have responsibility and an inherited right to ensure that the waters flow 
through to the end of the catchment, allowing other Aboriginal groups to meet 
their cultural obligations to care for their own country.” 

Traditional Owners advise that at some sites certain activities are not permitted so as to not 
disturb the dreaming. The waters are important for ceremony, meeting places, men’s and 
women’s business, rites, songs, places of burial and for food and gatherings. Important places 
such as Tjuwaliyn Hot Springs, have special needs for protection and entail additional 
obligations. There are limited descriptions of specific springs, seeps or river features that 
have associated Aboriginal spiritual and cultural values, however, AAPA (2004) summarised 
that sacred sites throughout the region may be extensive features such as a whole range of 
hills or part of a river course, or smaller features such as a spring or a tree. 

The rivers are also a source food, other items and for community gatherings. Key species 
harvested from the Daly River and its connected aquatic environments include: 
• Plants - lotus lily, Water lily, rushes for basket weaving, sweet potatoes. 
• Turtles - long-necked turtle, short-necked turtle. 
• Fish - Sooty grunter, barramundi, spangled perch, mullet, catfish, cherabin (shrimp). 
• Waterbirds - magpie goose. 

Harvesting occurs from the river and spring-fed creeks all year round. However the 
proportion of time undertaking these activities away from the river and instead in billabongs, 
increases towards the late dry season. Jackson et al (2011) estimated the replacement value 
of foods harvested within the catchment to be about 5.1% of the median household income 
surveyed. 

Wagiman have historically experienced displacement from the fertile lands around the Stray 
Creek area and have reported occasionally experiencing conflict between tourism and local 
uses of the river. They seek the opportunities to be fully engaged in natural resource 
management and customary activities. It is understood that this reflects the similar 
experiences and wishes of all Aboriginal people throughout the plan area. 

Actions to protect the Aboriginal cultural values of water need to be sensitive to these 
considerations. To some extent this can be achieved by maintaining environmental flows and 
buffers around the main spring areas. However, some considerations are different, may be 
very site-specific and will require a specific custodian’s advice on the priorities for cultural 
protection. These are important obligations and the decisions could have far-reaching 
consequences. 
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4.2.2.2 Tourism and recreation values 

The Daly River is enjoyed by locals and visitors for camping, fishing and boating. Other values 
include emotional well-being and connections to place that are important for locals and 
visitors alike. Recreational and tourism activities are underpinned by the healthy ecosystem 
and maintenance of the natural character of the river. Recreational river users provide strong 
advocacy for ongoing protection of the rivers and make an important contribution to the 
regional economy. 

Key species that are important to recreational fishers on the Daly are barramundi, sooty 
grunter and cherabin. Mullet and bony bream are important food web species for 
barramundi. River connectivity has also been identified as important for recreational fishers, 
with concerns that increased river fragmentation could impact on the ecological health of 
the river as well as restrict boating access. 

4.2.2.3 Lifestyle values 

The Daly River system underpins the deeply held lifestyle values of most people living in the 
area which revolves around healthy river environments. These lifestyle values have 
influenced the choice to build homes and businesses in places that are relatively remote, such 
as in the Katherine and Douglas-Daly agricultural areas. 

4.2.2.4 Cultural flow requirements 

Maintaining sufficient flows at individual springs, seepages or river reaches is necessary to 
preserve their associated cultural values. However, there is limited information on specific 
flow requirements for this or on the flow requirements of the Daly River for fish species of 
the recreational and customary fisheries such as barramundi.  

As the Daly River system has very few regulatory structures that can modify flows, there is 
limited capacity to maintain cultural flows except by managing the location, timing and 
amount of groundwater and surface water extraction. In the absence of specific flow criteria 
to protect cultural values, the limits to extraction to preserve environmental flows are 
considered the best available proxy to protect flow dependent cultural values. The 
establishment of buffers around springs and groundwater discharge zones is also 
recommended to guard against localised impacts. 

It is recognised that cultural water requirements will differ from environmental requirements. 
The definition of the cultural flow requirements of the Daly River and local springs, seeps 
and river reaches is a priority information need. Further work to determine these and develop 
strategies for the protection of cultural values is recommended to be undertaken before the 
5-year review period.  

It is noted that Aboriginal cultural values protection requires more than a volumetric 
allocation of water to preserve cultural flows. The involvement of local Aboriginal people in 
decision making, maintaining sites and carrying out customary activities are all essential 
elements of a successful cultural values protection plan. 
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4.3 Consumptive water values and requirements 

4.3.1 Current consumptive water entitlements 

The currently gazetted (G15 of 10 April 2010) consumptive beneficial uses for the Daly 
Roper Beetaloo Water Control District are public water supply, rural stock and domestic use, 
agriculture, aquaculture, industry, mining activity and petroleum activity. 

Groundwater is currently used for, stock and domestic supply and a variety of agricultural 
uses. There is currently no demand for public water supply. A relatively small amount of 
water might also be extracted for mining activity. 

Surface water is also extracted from the Katherine River in the Southern GMZ and a small 
amount is extracted from Stray Creek in the Central GMZ for agricultural purposes. Rural 
stock and domestic use from surface water also occurs but this volume has not been 
estimated. 

The volume of water entitlements for groundwater and surface water extractions in each 
GMZ are shown in Table 10. All entitlements in the ODA are for agriculture and associated 
residences. 

Table 10. Current maximum licensed and unlicensed ODA consumptive groundwater 
entitlements (includes groundwater fed surface flows). 

Beneficial Use 

Southern 
zone 

(ML/year) 

Central 
zone 

(ML/year) 

Northern 
zone 

(ML/year) 

Total 
volume 

(ML/year) 
Current unlicensed stock and 
domestic and other small volume 
groundwater uses 

846 357 203 1,406 

Licensed groundwater extraction: 
2017-18 

23,506 29,641 31,466 84,613 

Licensed surface water extraction: 
2017-18 

1,250 0 0 1,250 

Total licensed extraction 24,756 29,641 31,466 85,863 
*Total entitlement by zone 25,602 29,998 31,669 87,269 

*Excludes extraction for mining activity 

4.3.2 Exemptions from licensing 

Extraction for stock watering and domestic use for dwellings and gardens throughout the 
region does not require licensing under the Water Act 1992. A water extraction licence is 
also not required where the combined groundwater extraction from all bores located on a 
parcel of land is less than 5 ML/year and the user of the groundwater owns the parcel of land 
on which water is extracted (Northern Territory Government Gazette No. S109, 
20 December 2018). Current unlicensed extraction for rural stock and domestic water use is 
estimated at 1,406 ML/year (Dilshad 2019, in prep.). Water for road construction activities 
is also currently exempt from licensing. 
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Exemptions from the requirement to obtain a licence should not obviate the requirements 
for extraction and use of groundwater to comply with industry best practice and not have 
deleterious impacts on other users or environmental and cultural values. Taking water for 
uses that are exempted should be occur in a manner that complies with the objectives, 
strategies and principles established in this plan. It is recommended that practices 
surrounding the taking of water under any exemptions should be reviewed and appropriate 
standards agreed as part of the implementation of this plan.  

Figure 26 shows land uses overlying the ODA. The majority of land is used for production 
from natural environments for dryland agriculture and plantations. 

4.3.3 Licensed extraction 

The locations of properties with a licensed entitlement to extract water is shown in Figure 
27. Licensed extraction is primarily for irrigated agriculture. This has generally developed in 
two agriculture regions overlying the ODA, one in the Douglas-Daly region in the north and 
one in the Katherine region along Florina Road in the south. In the Katherine region, the main 
water uses are for mango production and sandalwood. In the Douglas-Daly Region, water 
has been used for some irrigated cropping such as mung beans and melons and tree crops 
such as bananas and sandalwood. There has been has been limited water use for irrigated 
agriculture, in the Central GMZ between Dorisvale Crossing and Oolloo Crossing. 

Cattle and hay production are also key industries in the region. Hay is generally grown as a 
wet season (rainfed) crop and does not yet constitute a significant consumptive use of water 
from the ODA; however there is interest in growing high protein hay under irrigation. 
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Figure 26. Primary land uses overlying the ODA 
(Source: Northern Territory Land Use Mapping for Biosecurity 2016) 



DRAFT Oolloo Dolostone Aquifer Water Allocation Plan 2019-2029 

Page 57 of 120 

Figure 27. Properties with a water extraction licence 



DRAFT Oolloo Dolostone Aquifer Water Allocation Plan 2019-2029 

Page 58 of 120 

4.3.4 Current consumptive water use 

In 2018-19 the reported use was 31.6% of the licensed extraction entitlements in that year 
(Table 11). The 2018-19 maximum licensed water entitlements reflect the total volume of 
water that licence holders expected to be using according to the property development plans 
submitted with their licence applications. It is clear that development is occurring at a slower 
pace than the expected rate of development proposed in property development plans that 
were originally submitted. In the southern GMZ, development is tracking more closely with 
property development plans. 

Table 11. Reported Consumptive Use (surface and groundwater) 2018-19 

Groundwater 
management 
zone 

Estimated 
Stock and 
Domestic 
Use (ML) 

(maximum)* 

2018/19 
Max 

entitlements 
(ML)** 

2018 
Entitlement 

(ML) 

2018 
Reported 
Licensed 

Water 
Extractions 

(ML) 

% Licensed 
Water 

Entitlements 
Used (ML) 

Southern 846 24,756 24,756 10,525 42.5 

Central 357 29,641 21,490 1,145 5.3 

Northern 203 31,466 27,535 11,613 42.2 

Total 1,406 85,863 73,781 23,283 31.6 
*in the life of this plan stock and domestic is expected to increase to 1,547 ML/yr (Dilshad 2019, in prep.)) 
** Maximum entitlements as of 15 March 2019  

Total annual water use compared with licensed amounts in the ODA is graphed below (Figure 
28). This shows actual groundwater extraction is consistently substantially less than licensed 
entitlements. Over the past three years use has slowly increased. 

Figure 28. Licensed versus actual water use 
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4.3.5 Future consumptive requirements 

4.3.5.1 Agriculture 

The Daly Region is highly prospective for further development of the Territory's agribusiness 
sector, including the pastoral, cropping, irrigated agriculture and horticulture industries. This 
development potential is based on soil capability for improved pastures, cropping and 
irrigated agriculture, together with the areas of high rainfall and potential for irrigation. It is 
close to Darwin and Katherine with established road infrastructure and access to export 
facilities. 

There has been interest in irrigated crops such as melons, mung beans, chia, peanuts and 
irrigated hay, with the main recent growth in irrigated agriculture being for sandalwood. 
Cattle and hay production are likely to continue to be key industries in the region, as is the 
mango industry in the Southern GMZ. 

Figure 29 shows the agricultural land suitability for land overlying the ODA. This is a 
substantial indicator of development potential. Other important factors are access to 
transport networks, land tenure and regional skills, capacity and knowledge. 

Figure 27 shows that on the eastern side of the Daly River, arable land overlying the ODA 
has access to a groundwater extraction licence, while the arable land on the western side of 
the Daly River generally does not. Consideration of Figure 27 and Figure 29 also shows that 
there are smaller-scale freehold blocks with arable land in the Katherine region without water 
extraction licences. This suggests that as well as applications for increases to existing 
entitlements, there is likely to be continuing demand for new groundwater extraction 
licenses, subject to resource availability. 

Economic development of land and water is a matter of ongoing interest to Aboriginal 
Traditional Owners and community groups. In addition to cultural and social uses of land and 
water, Traditional Owners see avenues for creating income and return from Aboriginal lands. 
Twenty-four percent of the land overlying the ODA is Aboriginal land. There are no water 
extraction licences currently associated with these land parcels. Future opportunities for 
agricultural or tourism ventures on these lands may result in future demand for water for 
consumptive beneficial uses. 

Because the ODA has reached a level of full allocation, potential future demand for water 
highlights the need to maximise the efficiency and value derived from groundwater 
resources. There may also be proposals for conjunctive water use options such as managed 
aquifer recharge or wet season water harvesting and off-stream water storage which seek 
to increase the resource available for consumptive uses. Water trading will provide an 
opportunity for water to be used for other uses. 
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Figure 29. Agricultural Land Suitability 
From Land Resources of the Daly Basin Agricultural Classes dataset Northern Territory Government, November 2010 
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4.3.5.2 Mining 

Amendments to the Water Act 1992 which commenced on 31 December 2018 require that 
water use by mining or petroleum activities is licensed. There are currently two exploration 
leases (Table 12) and ten mining leases (Table 13) on land overlying the ODA (Figure 30). 
There are no petroleum leases on land overlying the ODA. 

Table 12. Extractive mineral exploration licences (as at 3/05/2018) 

Title Number Mineral Date Granted Date Expires 

EMEL31497 TBA 18/09/2017 17/09/2019 

EMEL31498 TBA 18/09/2017 17/09/2019 

Table 13. Mineral exploration licences (as at 3/05/2018) 

Title Number Mineral Date Granted Date Expires 

EL30603 Potash 30/07/2015 29/07/2021 

EL30616 TBA 30/07/2015 29/07/2021 

EL31350 TBA 22/06/2017 21/06/2023 

EL31422 TBA 03/02/2017  

EML30364 Sand, Gravel 18/06/2015 17/06/2025 

EMP22490 Sand, Soil, Gravel 18/12/2000 17/12/2022 

EMP22491 Sand, Soil, Gravel 4/05/2001 3/05/2018 

EMP22926 Soil, Gravel 26/10/2001 25/10/2023 

EMP22927 Soil, Gravel 26/10/2001 25/10/2023 

EMP27111 Sand, Soil, Gravel 5/06/2009 4/06/2018 

EMP27112 Sand, Soil, Gravel 5/06/2009 4/06/2018 

EMP31588 TBA 1/12/2017 30/11/2022 

ML30183 TBA 19/12/2013 18/12/2023 
TBA, or ‘to be advised’ indicates that the target mineral is unknown. 
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Figure 30. Mineral Titles authorising mining and exploration 
Source: Department of Primary Industry and Resources, March 2018 
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4.3.5.3 Rural stock and domestic 

Dilshad (2019, in prep.) summarised the potential increase in future demand for water from 
the ODA. For cattle grazing native pastures, increased water demand is expected to be 
insignificant. There is, however, potential for increased demand for cattle grazing rain-fed 
improved pastures with approximately 80,000 ha of land within the plan that could be 
developed. A development rate of 10% of this land by 2026 could potentially see an increase 
in stock water demand by up to 141 ML/year from the current base of 1,406 ML/year to 
1,547 ML/year. 

 

Figure 31. Mangoes irrigated from the Oolloo Dolostone Aquifer 
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5 Estimated sustainable yield (ESY) 
Section 22B(5)(a), (b) and 22B(6) of the Water Act 1992, taken together, outline that in a 
water allocation plan, water is allocated within the ESY to beneficial uses; that the total water 
use for all beneficial uses is to be less than the sum of the allocations to all beneficial uses; 
and the ESY is to include an allocation to the environment. The ESY provides a basis for 
decisions on the amount of water that is available for allocation to beneficial uses. 

For the purposes of this plan and to meet the requirements of section 22B of the Water 
Act 1992, the ESY is defined in this plan as: 

The amount of water that can be taken from the water resource to support 
declared beneficial uses without compromising key cultural and 
environmental values, ecosystem functions, the productive base of the 
resource or declared water quality standards, criteria and objectives. 

Section 6.2 outlines measures to ensure allocations to consumptive beneficial uses do not 
impact on key environmental and cultural values dependent on water resources managed in 
this plan. Environmental values include ecosystems relying on groundwater fed discharges 
to the river system. Cultural values include physical features within the landscape relying 
upon groundwater fed discharges which are significant to Aboriginal Traditional Owners as 
well as other practices, values and associations which depend upon groundwater in the ODA 
and discharges to the river system. The productive base of the resource refers to the volume 
of water stored within the aquifer (aquifer storage). 

5.1 Estimated sustainable yield for the Oolloo Dolostone Aquifer 

The total ESY for the ODA water resource is 97,300 ML/yr (Table 14). This is the median 
annual amount of water which could have sustainably been extracted from the ODA over 
the period 1967-2018 and is based upon extraction criteria developed for the Daly River 
system by Erskine et al. 2004 (Figure 25). These criteria establish the amount of water that 
could be taken after ecosystem requirements are set aside (section 4.2.1.1.). 
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Table 14. Estimated sustainable yield – Oolloo Dolostone Aquifer 

Groundwater 
management zone 

Water type 
Southern 
(ML/yr) 

Central  
(ML/yr) 

Northern 
(ML/yr) 

OWAP area 
Total 

(ML/yr) 

Total ESY 
(median annual extraction limits 
1967–2018) 29,800 36,800 30,700 97,300 

% of ODA discharge 
(average 1967-2018) 16.5 19.8 19.2 18.5 

Aquifer discharge 
provisioned for environment and 
cultural values prior to the ESY 
(average 1967-2018) 150,900 149,100 129,100 429,100 

% of ODA discharge 
(average 1967-2018) 83.5 80.2 80.8 81.5 

The amount that can be taken for consumptive uses will vary from year to year, because of 
variability in aquifer storage, recharge and discharge which changes the volume of dry season 
river flows. The Erskine criteria (Figure 25) are designed to ensure dry season river flows are 
sufficient to maintain ecosystem and cultural values. To give effect to the Erskine criteria, all 
licences issued for groundwater or surface water within the Daly River catchment are subject 
to annual announced allocations. 

Figure 32 shows the annual amount that theoretically would have been available for 
consumptive use each year from 1967 to 2018 (the period for which streamflow records are 
available at Mount Nancar) based upon the Erskine criteria. In above average years the 
amount of water that is available should be set at the ESY (Table 14) as the additional 
resource is “banked” for dry periods (refer section 3.5.1). Total entitlements should be limited 
to this amount. In years where the extractable resource is projected to be less than the ESY, 
the Annual Announced Allocation process should apply to maintain annual extractions within 
the extraction limits (Figure 25). 

As the aquifers and rivers are managed as a connected resource, the volume of water that 
can be extracted from the ODA includes extraction from waterways within the plan area. 
Effective protection of the values protected in this plan also relies upon sustainable sufficient 
discharges from the Tindall Limestone Aquifer and run-off from the Daly River catchment. 

Licensed water entitlements in the plan area also have a nominated security level, 
representing the order in which Annual Announced Allocations are applied to licence holders 
in years when a less than 100% announced allocation is made. The reliability of security levels 
is outlined in section 6.4.4. 
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Figure 32. ODA Theoretical annual extraction limit based on the Erskine 
criteria and ESY (GL/yr) 

5.2 Allocation of water to beneficial uses 

Under 22B(5)(a) of the Water Act 1992, a water allocation plan is to ensure that water is 
allocated within the ESY to beneficial uses. Under section 90(1)(e), the Controller of Water 
Resources must take into account the designated beneficial uses of the water and the quality 
criteria pertaining to the beneficial uses, among other factors in decision-making. 

Allocations to beneficial uses are outlined in Table 15. These allocations are based upon 
current and future demand as was described in Section 4.3. It should be noted that water for 
the environment is provisioned prior to the ESY. Therefore the ESY is available for 
consumptive beneficial uses except for a small nominal allocation to the environment to meet 
the specific requirements of section 22B(6) of the Water Act 1992. 

Almost the entirety of known demand for water for licensed extraction from the ODA is 
within the agriculture beneficial use category. 

5.2.1 Non-consumptive beneficial uses 

5.2.1.1 Environmental water 

As noted the allocation to the environment from the ESY is a nominal allocation of 20 ML/yr 
per GMZ. This is to comply with section 22B(6) of the Water Act 1992 and recognises that 
the environment has been provided for before the calculation of the amount of water 
available for the ESY. 

The annual announced allocations process should be used to ensure annual extractions 
comply with the flow related limits to surface and groundwater extraction in years when less 
than the ESY is available. In other years the annual extraction entitlements should never 
exceed the ESY. These years are important for boosting aquifer levels for long-term water 
security. 
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Table 15. Allocations to beneficial uses - Oolloo Dolostone Aquifer 

Beneficial uses 

Groundwater management zone ODA 
Total 

(ML/yr) 
Southern 
(ML/yr) 

Central 
(ML/yr) 

Northern 
(ML/yr) 

Environment (nominal) 20 20 20 60 

Rural stock and domestic use 
(estimated) 930 409 208 1,547 

Other beneficial uses: agriculture, 
aquaculture, cultural, industry, 
mining activity, petroleum activity 
and public water supply 

28,850 36,371 30,472 95,693 

Estimated Sustainable Yield (ESY) 29,800 36,800 30,700 97,300 

Strategic Aboriginal Water Reserve 
(Notional subclass of other beneficial 
uses) 

5,357 10,911 3,047 19,316 

The considerations for each beneficial use category are outlined in the remainder of this 
section. Section 6.4.9 outlines considerations for trade between beneficial use categories. 

5.2.1.2 Water for cultural use 

The specified flow thresholds are intended to protect non-consumptive cultural values that 
rely on a sufficient volume of groundwater discharge and dry season river flows. Aboriginal 
cultural values are therefore also provisioned before the ESY and no allocation from the 
ESY is provided. A volumetric allocation is not in itself sufficient to protect all cultural values 
associated with the water resource. Sections 6.3.2 and 8.2 outline other measures and 
activities to improve cultural values protection in the plan area. 

5.2.2 Water for consumptive use 

The volume of water available for consumptive use is the ESY minus allocations from the ESY 
to any non-consumptive beneficial uses. It applies to direct extraction of groundwater from 
the ODA and surface water extraction from the Daly River within the plan area between May 
and November. 

5.2.2.1 Priority consumptive beneficial uses  

Rural stock and domestic use and public water supply are considered priority consumptive 
beneficial uses as they are a statutory right established by the Water Act 1992. For this 
reason, the plan gives priority to these. There is no current or future requirement for public 
water supply. Rural stock and domestic use has an estimated allocation of 1,607 ML/yr 
(Dilshad 2019, in prep.). 
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5.2.2.2 Other consumptive beneficial uses 

Other consumptive uses requiring licensing are aquaculture, agriculture, cultural, industry, 
mining activity and petroleum activity. The allocations to these beneficial uses shown in 
Table 15 as a combined allocation of 95,693 ML/yr. The total current entitlements and 
allocations to “other licensed beneficial uses” is shown in Table 15. 

Table 16. ODA current water account (April 2019) 

Entitlement type 
Groundwater management zone ODA Total 

(ML/yr) 
 Southern 

(ML/yr) 
Central 
(ML/yr) 

Northern 
(ML/yr) 

Ground Water Extraction Licence 23,506 29,641 31,466 84,613 
Surface Water Extraction Licence 1,250 0 0 1,250 

Rural stock and domestic use 
(estimated) 930 409 208 1,547 

Environment (nominal) 20 20 20 60 
Total water entitlements* 25,706 30,070 31,694 87,470 
Estimated Sustainable Yield (ESY) 29,800 36,800 30,700 97,300 
Available water within ESY (30 
April 2019)** 4,094 6,730 -994 9,830 

* Entitlements on 30 April 2019. This amount includes GWELs, SWELs, estimated rural stock and domestic use and the 
nominal allocation to the environment of 20 ML/yr in each GMZ. 
** The amount of water available will vary during the life of the plan - refer to the Department’s website for up to date 
information on current entitlements and availability. 

5.2.2.3 Future applications for groundwater extraction entitlements 

The following pre-conditions are recommended to be in place before new or increased 
licensed groundwater entitlements: 

• Water is available within the total consumptive beneficial use allocation for the ODA. 

• Water is available within the allocation for consumptive uses (SWR to be filled first) in 
the GMZ. 

• The proposal does not result in a failure to meet the environmental water 
requirements at any of the reference sites along the Daly River. 

A schematic representation of the system is shown in Figure 33. This shows that each GMZ 
is connected and that groundwater discharges from each zone contributes to the 
environmental flows in the rivers which support cultural and environmental values. Based on 
the above pre-conditions, the allocation strategy shown in Table 17 is recommended. 
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Figure 33. Schematic representation of the groundwater management zones of the ODA 

Table 17. Recommended approach to determine the availability of groundwater for new 
or increased extraction entitlements 

Precondition Southern Central Northern 
Environmental and 
Cultural flows 

(provisioned prior to 
the ESY)  

(provisioned prior to 
the ESY) 

(provisioned prior to 
the ESY) 

Consumptive uses  Up to 29,800ML/yr Up to 36,800ML/yr Up to 30,700ML/yr 
* Prerequisites for 
new or increased 
entitlements (other 
beneficial uses)  

Groundwater available 
within zone. 
Less than 
95,693 ML/year 
allocated to licensed 
consumptive uses 
throughout system. 
Does not breach 
environmental flows 
at Dorisvale, Oolloo 
and Mt Nancar 
crossings. 

Groundwater available 
within zone. 
Less than 
95,693 ML/year 
allocated to licensed 
consumptive uses 
throughout system. 
Does not breach 
environmental flows 
at Dorisvale, Oolloo 
and Mt Nancar 
crossings. 

Groundwater available 
within zone. 
Less than 
95,693 ML/year 
allocated to licensed 
consumptive uses 
throughout system. 
Does not breach 
environmental flows 
at Dorisvale, Oolloo 
and Mt Nancar 
crossings. 

*subject to other considerations of the Controller of Water Resources under section 90 of the Water Act 1992 

5.2.2.4 Strategic Aboriginal Water Reserve (SWR) 

The SWR is a reserved percentage of water from the available consumptive pool that is 
exclusively accessible to eligible Aboriginal people to use, or trade for consumptive uses for 
their environmental, social and economic benefit. The SWR Policy Framework was 
established by the Northern Territory Government on 13 October 2017. 

Consumptive allocation 
Environmental and cultural allocation 

  36,800 
ML/yr 

30,700 
ML/yr 

29, 800 
ML/yr 

Dorisvale Crossing 
6.2 m3/s 

Mount Nancar 
12 m3/s 

Oolloo Crossing 
12 m3/s 

Daly River 

Katherine River & other sources 

Southern 

150,900 
ML/yr 

Central 

149,100 
ML/yr 

Northern  

129,100 
ML/yr 

Wilden 
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The amount of water that is in the SWR is based on the percentage of eligible Aboriginal land 
within each GMZ. If the area of eligible Aboriginal land is less than 10% then 10% of the ESY 
for consumptive beneficial uses after public water supply and rural stock and domestic water 
needs have been accounted for is allocated to eligible Aboriginal organisations. Between 10% 
and 30% of land area then the actual percentage is allocated to the SWR. The percentage is 
capped at 30% when the eligible area exceeds 30%. 

Table 18 establishes the allocations to SWR in this plan, and Schedule B: shows how the SWR 
is apportioned to eligible Aboriginal rights holders. The SWR identified in this plan is in part 
‘notional’ at plan commencement because existing licensed entitlements in the Northern 
GMZ have resulted in insufficient unallocated water to provision the SWR. Existing licensed 
entitlements in the Southern and Central GMZs have resulted in insufficient unallocated 
water to fully provision the SWR.  

Water may become available to the SWR in the future (e.g. through surrendered, amended 
or cancelled licences) once any outstanding over allocations or allocations to, environmental, 
rural stock and domestic use and priority beneficial uses are met. In line with the SWR Policy 
Framework, the full allocation to the SWR should be made available before water is made 
available for other consumptive beneficial uses outside of the SWR.  

Table 18. SWR calculation within each groundwater management zone 

Element of the SWR calculation 
Groundwater Management Zone ODA Total 

(ML/yr) Southern Central Northern 
A Area of Groundwater Management 

Zone (ML/yr) 321,511 156,322 49,854 527,687 

B Area of eligible Aboriginal land (ha) 59,693 61,952 3,964 125,609 
C Percentage eligible Aboriginal land in 

Groundwater management zone 
= B ÷ A x 100 

18.57% 39.63% 7.95%   

D SWR percentage (as per policy) 0.1857 0.3 0.1   
E Estimated Sustainable Yield (ESY) 

(ML/yr) 29,800 36,800 30,700 97,300 

F Allocation to priority beneficial uses 
(ML/yr) 950 429 228 1,607 

G Allocation to non-priority beneficial 
uses (ML/yr) 28,850 36,371 30,472 95,693 

H SWR (ML/yr) = G x D 5,357 10,911 3,047 19,316 
I Total water entitlements (ML/yr) 

(April 2019) 25,706 30,070 31,694 87,470 

J Water account balance  (ML/yr) 
= E - I 4,094 6,730 -994 9,830 

K Accessible SWR entitlement April 
2019 (ML/yr)* 

Up to 
4,094* 

Up to 
6,720* 0** 

Combined 
total of 
9,830* 

* These are the amounts available for licensed consumptive uses in the respective GMZs as at 30 April 2019. As the plan 
also recommends that entitlements should only be issued within the ESY for the ODA as a whole, at the time of release a 
total of 9,830 ML/yr was available across the plan area for the SWR. 
** The Northern Zone is over allocated as a consequence the SWR is fully notional and cannot be provisioned until it is 
under allocated. 
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6 Water management framework 

6.1 Overview of plan objectives, desired outcomes, management strategies 
and performance indicators 

Table 19 outlines the plan objectives, strategies and key performance indicators. Further 
detail on performance indicators, monitoring and evaluation is provided in Section 8. 

Table 19. Plan outcomes and objectives, strategies and key performance indicators 

WAP Objective WAP Strategy Key Performance Indicator 
1. Protecting the 
environmental and 
cultural values of 
the region, 
particularly focusing 
on groundwater 
base flows to the 
Daly River and 
other groundwater 
dependent 
ecosystems, by: 

Recognising and conserving the 
importance of the Daly River flows 
for environmental, cultural and 
social values. 
Protecting groundwater discharge to 
the Daly River and associated 
groundwater dependent ecosystems 
based on best available science and 
modelling. 
Reducing the potential for a change 
in groundwater quality. 

1.a Water quality is maintained for 
consumptive and non-consumptive 
beneficial uses. 

1.b Allocation planning is based upon sound 
groundwater and surface water flow 
information. 

1.c Groundwater levels and surface water 
flows are trending as expected. 

1.d Environmental water needs are known. 
1.e Environmental water needs are provided 

and groundwater discharge protection 
areas implemented. 

1.f Environmental water provisions 
(Groundwater discharge and surface 
water flows) are measured to be 
adequate to support environmental 
beneficial values including: 
- diverse and abundant fish 

populations 
- healthy pig-nosed turtle population 
- abundant springs into river and other 

groundwater dependent ecosystems 
- improved extent and health of 

riparian vegetation 
- healthy off-stream groundwater 

dependent ecosystems. 
1.g Water dependent cultural values are 

defined. 
1.h Work on assessing cultural water 

requirements is undertaken. 
1.i Monitoring shows the condition and 

extent of cultural values dependent on 
water is maintained. 

1.j Plans to protect cultural values are in 
place. 

1.k New environmental and cultural values 
are included in management. 
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WAP Objective WAP Strategy Key Performance Indicator 
2. Protecting 
existing 
consumptive 
beneficial uses of 
groundwater 

The consumptive pool available to 
licensed beneficial uses is based 
upon an assessment of sustainable 
yield. 
Annual announced allocations to 
manage licensed water extractions 
in a water resource with significant 
variability in inter-annual water 
availability within the estimated 
sustainable yield for consumptive 
beneficial use. 
Providing an indication of water 
allocation risk levels to licence 
holders by publication of the 
estimated reliability for each licence 
security level. 
Reducing the potential for change in 
groundwater quality. 

2.a Water extraction licencing and bore 
work permitting is efficient and timely. 

2.b Licence holders comply with the terms 
and conditions of their water extraction 
licences. 

3. Enabling 
development of the 
groundwater 
resource to realise 
the potential for its 
use in the region by: 

Establishing local management 
principles for consideration in water 
licencing decisions. 
Providing an opportunity for new 
developments by establishing 
principles for trade of groundwater 
extraction licences. 
Providing flexibility for licence 
holders to manage their water 
entitlements through trading. 
Facilitating best use of water 
through application of the unused 
water entitlements policy. 
Establishing an SWR and allocating 
water for consumptive use to the 
SWR as it becomes available. 
Providing an adaptive management 
framework to respond to changes in 
scientific knowledge or key drivers 
such as climate variability and 
climate change and social and 
economic values. 

3.a Volume of unused water is decreasing. 
3.b Water is allocated to the SWR with a mix 

of security levels to enable economic 
development. 

3.c SWR is being used and benefits eligible 
groups. 

3.d Productivity of use of water resources 
for consumptive beneficial uses is 
increasing. 

3.e Licence reliabilities are as expected or 
better. 

3.f Annual Announced Allocation process 
occurs. 

3.g Water users are provided with capacity 
building opportunities. 

3.h Daly integrated model is used to 
maximise reliability of WELs. 

3.i Responses to adaptive management 
triggers occur and are adequate. 

3.j Water management is modified to avoid 
or mitigate poor water quality. 

3.k Water quality risks are monitored and 
risks communicated. 

4. Communicating 
plan objectives, 
management 
principles and 
resource status by: 

Plan design that is practical and easy 
to communicate with transparent 
principles. 
Engaging with the community and 
stakeholders during plan 
implementation, review and 
renewal. 
Providing opportunities for 
Traditional Owners and 
stakeholders from non-English 
speaking backgrounds to understand 
the plan. 

4.a There is ongoing stakeholder 
engagement during plan implementation 
- including a water advisory committee. 

4.b Effective communication with Traditional 
Owners including an Aboriginal 
reference group (or equivalent). 
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WAP Objective WAP Strategy Key Performance Indicator 
5. Establishing a 
framework for 
learning and 
continuous 
improvement to 
maximise 
environmental, 
social and economic 
outcomes by: 

Outlining minimum requirements for 
monitoring, evaluation and 
reporting. 
Identifying future scientific and 
planning work to inform better 
water resource management 
decisions. 
Responding to new information by 
setting timelines for plan review. 

5.a A comprehensive monitoring and 
reporting framework is in place. 

5.b Daly model is well calibrated and 
incorporates new data and information 
as it becomes available. 

5.c The estimate of stock and domestic use 
has been reassessed. 

5.d Work on evaluating the EWR for the 
Daly River is considered in water 
allocation planning. 

5.e Work on assessing cultural water 
requirements is undertaken. 

6.2 Water accounting period 

The water accounting period for the plan area is 12 months beginning on 1 May of any year 
and concluding on 30 April in the following year. 

6.3 Protection of environmental and cultural values 

6.3.1 Local scale environmental water – groundwater discharge protection areas 

GDPAs are established along river sections with substantial groundwater input, normally via 
springs and seepages. These define buffers needed to protect non-consumptive 
environmental and cultural values relying on groundwater. The GDPAs are shown in Figure 
10 and described in Table 20. Within GDPAs it is recommended that no new groundwater 
or surface water extraction entitlements (or increases to existing entitlements) should be 
approved. This will protect spring fed discharges from local groundwater drawdown impacts 
associated with pumping and assist in maintaining groundwater flow directions towards the 
river system even in dry periods. 

Table 20. Groundwater Discharge Protection Area buffer sizes 

Groundwater Discharge 
Protection Area 

Buffer either side 
of the stream (m) 

Groundwater management 
zone 

Katherine River zone 1,500 Southern 

Daly River – Stray Creek zone 3,000 Central 

Stray Creek zone 1,500 Central 

Daly River – Douglas Daly zone 1,500 Central and Northern 

6.3.2 Aboriginal cultural values 

Maintenance of environmental flows and GDPAs are also intended to maintain cultural 
values. Further work to define cultural flow requirements along with other activities to 
improve cultural values protection are recommended in Table 24. 

The activities to improve cultural values protection have been developed with recognition 
that participation in decision-making and management activities are cultural values in 
themselves by reinforcing custodianship. These can only be addressed through agreed 
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processes rather than via allocation of a specific water allocation volume. Relationship 
building and the involvement of Traditional Owners in activities such as monitoring and 
advising on the condition of cultural sites, along with ongoing education is needed to 
effectively protect cultural values. Opportunities to communicate the plan to local Aboriginal 
people, such as making the plan accessible to language speakers, and assist Traditional 
Owners in obtaining funding for water-related management activities will improve the 
protection of Aboriginal cultural values. 

An Aboriginal Reference Group (or another way of achieving the same result) is also 
recommended. This is necessary as knowledge and authority to speak on behalf of cultural 
values is distributed, participation in decision-making is a key cultural responsibility and 
Traditional Owners need the opportunity to talk through their advice. Such a forum would 
enable Traditional Owners to give proper input on items on WAC agendas and raise any 
issues associated with the plan’s implementation for the WAC’s consideration. It is 
recommended that this reference group should be for all of the Daly catchment as the 
Traditional Owners’ responsibilities extend beyond water allocation plan boundaries. This is 
also recommended in Table 24. 

6.3.3 Monitoring triggers 

The plan recommends monitoring conditions and corrective actions for licences that have 
potential to impact on water dependent ecosystem or cultural values. 

The Controller of Water Resources could establish licence conditions that identify specific 
monitoring sites and monitoring parameters which determine trigger values or limits to 
change at the sites. Licences could also contain conditions outlining corrective actions to 
mitigate the impact of taking water on the environmental or cultural value or other existing 
users when limits or trigger values are reached. 

Monitoring sites should be: 

• proximate to groundwater dependent cultural sites or ecosystems that may be 
impacted by groundwater extraction; or 

• located between extraction sites and location of important ecosystem or cultural 
assets, in order to provide early warning of potential changes in groundwater levels. 

Trigger values or limits should be specified for these or other sites to identify thresholds at 
which changes in pumping regimes are required. 
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Figure 34. Groundwater Discharge Protection Areas 
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6.4 Licensing and other relevant regulation, policy and procedures 

6.4.1 Licences 

Consistent with sections 45 and 60 of the Water Act 1992, a person is not permitted to take 
or use water except in accordance with a licence. Under the Act, there is no licence 
requirement for the beneficial use ‘rural stock and domestic use,’ and general exemptions to 
take water from an aquifer from all bores on the parcel of land not exceeding 5 megalitres 
per year for combined beneficial uses outside of the Darwin Rural Water Control District 
(refer Gazette S109 of 20 December 2018) and for road works (refer Gazette S60 of 
28 November 2008). 

6.4.2 Licence conditions 

Subject to sections 45 and 60 of the Water Act 1992, a licence to take water can be granted 
subject to such terms and conditions, if any, as are specified in the licence document. The 
granting of licences is subject to consideration of all factors listed in section 90(1) of the 
Water Act 1992 by the Controller of Water Resources, including the availability of water in 
the consumptive pool and a water allocation plan. 

In addition to this, the following considerations relate specifically to the ODA. 

1. Granting of new or increased entitlements should be subject to consideration of 
availability of water within the consumptive pool of the GMZ and availability within 
the overall allocation for licensed consumptive uses to the ODA. 

2. New or increased entitlements in a GMZ should only be granted subject to 
consideration of whether there is sufficient water to meet the environmental flow 
criteria (refer section 4.2.1.1) at any downstream gauging stations. 

3. Granting of new or increased entitlements should not reduce the reliabilities of 
existing licences. 

4. Granting of permits or new or increased entitlements, including through trade, should 
not result in a new licensed extraction point being established within a GDPA 
specified in Clause 4.2.1.2. 

5. A licence should not be re-issued where an additional groundwater extraction point is 
located within a GDPA specified in Clause 4.2.1.2. 

6.4.3 Licensed use from SWR allocations 

Access to an SWR will be consistent with the Northern Territory Government’s Strategic 
Aboriginal Water Reserves Policy Framework (NT Government 2017). As for any 
NT Government Policy, this may be updated from time to time independently of this plan.The 
eligible rights holders for the SWR or their authorised representatives can provide consent 
for access to the Strategic Aboriginal Water Reserve. 

6.4.4 Licence security levels and reliability 

There are three licence security categories for groundwater extraction licences from 
the ODA. The security level of a licence represents the order in which annual announced 



DRAFT Oolloo Dolostone Aquifer Water Allocation Plan 2019-2029 

Page 77 of 120 

allocations are applied to licences. For example, in years when a less than 100% announced 
allocation is made, low security licence entitlements are reduced first, then medium security 
entitlements and finally high security entitlements, as is required to meet the objectives for 
minimum change in river flow. 

Before 2013, security levels were not specified for groundwater extraction licences from 
the ODA. Older licences that do not have a security level specified are treated as High 
Security licences. After 2013, security levels were applied to new entitlements granted in the 
ODA. A round of licence application assessments in 2014 resulted in the granting of licensed 
entitlements. If applications were assessed to cause no change in reliability, the water 
entitlements were issued as high security, if applications were assessed to cause a change in 
reliability of existing licences, the water entitlements were issued as medium security. In early 
2016 another round of licence applications were assessed and entitlements were issued as 
medium security where there was no change to the reliability of existing licences and low 
security if applications were assessed to cause a change in reliability. 

Reliability is a statistical measure expressed as a percentage or fraction. It is the proportion 
of years for which the total volume of licensed entitlements would have been available in 
full, if maximum entitlements were extracted under the same aquifer recharge and river flow 
conditions that have been observed in the past. 

Table 21 shows the reliability of different levels of water security that would have resulted 
based on current entitlements over the 1967-2015 period. The reliabilities of water 
entitlements in the Southern GMZ are particularly low and are not well differentiated. The 
impact of licence reliability levels on commercial drivers for current and future producers in 
the Daly is not well understood. 

Table 21. Estimated water allocation reliabilities for each of the licence security 
categories 

Oolloo GMZ 
Period used to 

estimate reliability 
Security entitlement reliability 

High Medium Low 
Southern 1967-2015 37% 29% 22% 
Central 1967-2015 71% 71% 69% 
Northern 1967-2015 94% 82% 53% 

Prior to the scheduled review of this plan, further work in defining the reliability of different 
security level entitlements; maximising the reliability of entitlements, ensuring equity within 
and between water allocation plan areas and communicating the reliability of entitlements is 
recommended (Section 8). 

6.4.5 Annual announced allocations 

Annual announced allocations (AAA) are a licence condition in the Top End of the NT. 
AAA are made after determining the flows to meet environmental water requirements. 
AAAs specify the extraction limit for each water extraction licence and each water security 
level for the coming water accounting year. 
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As the environmental water provisions of this plan take into account the combined effect of 
extractions from the streams and rivers within the Daly River catchment, the ODA and the 
Tindall Limestone Aquifer, AAAs must account for the combined impacts of all extractions, 
including licensed water entitlements and estimated stock and domestic water use. 

The regional scale environmental flow requirements established in Erskine et al. (2004) guide 
the determination of the AAAs each year for water extracted from the ODA and the Daly 
River system. Section 4.2.1.1 Regional scale environmental water – flow requirements 
describes the flow requirements and Figure 25 sets the flow criteria. 

The AAA report should be made publicly available as soon as practicable after they are 
announced. Each licensee with a licence subject to AAA is directly advised of the 
announcement. 

6.4.6 Return of unused water 

Licence conditions require licensees to use their licensed water entitlements. The 
overarching intent of the Northern Territory Government’s Management of unused licensed 
water entitlements policy (NTG 2019) is to return water to the consumptive pool for 
redistribution and economic benefit. As a general rule, if a licence holder cannot demonstrate 
the need to retain an entitlement for use during the term of the licence, and the capacity to 
use the water, then the entitlement may be returned to the consumptive pool by the 
Controller of Water Resources, through licence amendments. The hierarchy of return for 
these entitlements is outlined in Northern Territory Government policy. 

6.4.7 Bore work permits 

A bore work permit is required under section 57 of the Water Act 1992 for works on water 
bores within the Daly Roper Beetaloo Water Control District. A bore work permit is required 
to drill, construct, alter, plug, or decommission a bore. A permit is also required to remove, 
replace or repair the casing lining or screen of a bore, or to deepen a bore. Bore work permits 
are required for all bores regardless of whether a licence is required for water extraction and 
approval is required before works can commence. 

Bores must be constructed by an NT licensed driller and constructed in accordance with the 
Minimum Construction Requirements for Water Bores in Australia, published by the National 
Uniform Drillers Licensing Committee. The following additional considerations should be 
noted: 

• Screen intervals in bores should be set with consideration of annual and longer term 
fluctuations in groundwater levels. 

• Constructing bores in groundwater discharge protection areas is not recommended as 
it may increase the risk of undesirable impacts on environmental and cultural 
values. Bores may be repaired or replaced and it is recommended that the 
replacement bore does not have increased capacity to extract water and it is located 
further away from groundwater discharge areas than the bore being replaced. 



DRAFT Oolloo Dolostone Aquifer Water Allocation Plan 2019-2029 

Page 79 of 120 

6.4.8 Consideration of applications for water for non-priority consumptive beneficial 
uses 

The Controller of Water Resources makes the decision to grant a licence to take water. The 
allocations of water to ‘other’ consumptive beneficial uses (aquaculture, agriculture, cultural, 
industry, mining activity and petroleum activity) are outlined in Table 15 and are based upon 
the current understanding of demand. Entitlements issued for all beneficial uses including 
‘other’ beneficial uses should remain within the overall allocation of 95,693 ML/yr. 

6.4.9 Water trading 

The following water trading guidelines are established by this plan: 

1. Permanent trading of groundwater entitlements between GMZs should not be 
permitted unless the receiving GMZ is under allocated. 

2. Trade in groundwater entitlements should not be permitted if it would result in a 
reduction in the reliability of existing licences. 

3. Temporary trading of groundwater between GMZs could be permitted. Any 
temporary trade between GMZs should require additional scenario modelling, 
including meeting the flow requirements in the river and reliability analysis. 

4. It is recommended that a temporary trade within the same GMZ does not require 
additional scenario modelling and reliability analysis if it is for less than three years. 

5. A permanent or temporary trade of water should maintain its security level as long as 
the trade does not result in a reduction in the reliability of existing licences in the 
receiving GMZ. 

6. It is recommended that trade from surface water to groundwater entitlements 
downstream of the Wilden Station (G8140536) should be permissible on a temporary 
or permanent basis within the same GMZ. 

7. Trading of a licensed entitlement into a GDPA should not be permitted. 

8. Trade between beneficial uses should generally be permitted with the following 
exception: trading water into the beneficial use category of public water supply 
should be permitted but trade from the beneficial use category of public water supply 
to other beneficial uses should not be permitted. 

9. Trade of water from the Strategic Aboriginal Water Reserve will be in accordance 
with the relevant policy framework. 

General water trading guidelines may also be established by Northern Territory Government 
policy, which may be updated from time to time independently of this plan. 
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6.4.10 Exemptions from the requirement to hold a licence 

Exemptions from the requirement to obtain a licence should not obviate the requirements 
for extraction and use of groundwater to comply with industry best practice and not have 
deleterious impacts on other users or environmental and cultural values. Taking water for 
uses that are exempted should occur in a manner that complies with the objectives, strategies 
and principles established in this plan. It is recommended that practices surrounding the 
taking of water under any exemptions should be reviewed and appropriate standards agreed 
as part of the implementation of this plan. 

6.4.11 Other relevant policies 

The Department undertakes water management and regulation under a range of 
NT Government policies which may be updated from time to time independently of this plan. 
For updates on water resource management policies go to www.nt.gov.au/water. 

http://www.nt.gov.au/water
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7 Risk identification and mitigation strategies 
This section outlines the risks associated with this plan, along with the strategies that will be 
implemented to reduce the risk. Table 22 shows the results of the risk assessment. 
Schedule C provides a description of the qualitative measures of likelihood, consequence and 
risk rating categories that were used to determine the risk ratings. 

7.1 Risk and uncertainty 

This section outlines risks to the estimated sustainable yield within the plan area, consistent 
with the National Water Initiative. 

7.1.1 Climate variability and change 

Estimated sustainable yield and allocations to beneficial uses 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. Regular review (at least every five years) and renewal of 
the plan (at least every ten years) provides a mechanism to adapt water management and 
allocations to changing climate. 

As noted, the amount of water in the ODA may vary from year to year due to climatic 
conditions and cycles over decades related to aquifer storage. In some years, entitlements 
may be reduced through an announced allocation process to ensure that water extractions 
do not cause an unacceptable change in river flows or environmental or cultural values. The 
number of years that entitlements may be reduced through the announced allocations 
process based on licence conditions has been estimated based on historical records only. The 
plan has set out estimates of water allocation reliability to provide information for licence 
holders to understand the possible variation in water entitlements (refer Section 6.3.1). 

7.1.2 Land use change 

Wilson (2006) undertook a preliminary study of the potential impacts of land clearing on 
catchment hydrology and water quality. This study concluded that land clearing is likely to 
result in increased groundwater recharge and increased discharge to springs. The study also 
found that the risk of contamination of the aquifer and the river from nitrates and other 
agricultural chemicals is increased as a result of land clearing and land use change. 
Dilshad (2019, in prep.) predicted only minor increases in water demand though clearing and 
pasture improvement until 2026. 

There is about 13,000 ha of African mahogany and sandalwood plantations in the Daly 
catchment, located mainly in the Douglas-Daly region. Hutley et al. (2012) undertook 
research to estimate the potential effects of this forestry activity on the water balance of the 
region. The study found that annual water use (evapotranspiration) of African mahogany 
plantation was similar to native savannah vegetation at both plot and sub-catchment scale 
and impacts on water resources was deemed to be low. Changes in land use can cause 
significant variation in aquifer replenishment, therefore an up to date understanding of the 
effects on recharge of different tree crops and methods should be maintained. Where 
required this should be augmented with research during implementation of the plan. 
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7.1.3 Caveats or limitations on the underpinning science 

Future development work is required to improve model calibration in the Southern GMZ in 
particular. Further work is also required to better substantiate how the flow thresholds 
applied to the Daly River protect ecological as well as socio-economic values of the water 
source. These flow thresholds follow the precautionary principle and restrict the 
consumptive pool when predicted dry season river flows are less than specified flow 
thresholds. Work undertaken during the NESP Daly Environmental Flow project will provide 
further information on the environmental water requirements for the Daly River. This work 
will be considered in the future review of the plan or if necessary can be used in the term of 
this plan through the adaptive management framework (Section 8.1). 

7.1.4 Surface water extraction and other unaccounted for water use 

The model seeks to incorporate river flows and groundwater exchanges to and from the ODA 
and the Tindall Limestone Aquifer. However, it is noted that the timing and volume of surface 
water extraction is not well defined or closely regulated. 

Surface water extraction during low flow periods in particular could have substantial impacts 
on the achievement of flow criteria and calibration of the model, if there is unaccounted 
extraction (rural stock and domestic use and exemptions). It is recommended that desktop 
studies and field surveys should be undertaken to ascertain the extent of surface water 
extraction from the river system within the plan area and its influence on river flows. 

7.2 Risk assignment 

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

1. Their rights to extract and use water, whether under the Water Act 1992 (for example 
for rural stock and domestic purposes) or under a licence, are not, and cannot be, 
guaranteed by the Northern Territory Government. 

2. 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. 

3. They bear the risk of reduced water availability under a water licence arising because 
of bona fide improvements in the knowledge about the water resource’s capacity to 
sustain particular extraction levels. 

7.3 Mitigation strategies 

Proposed risk assessment and mitigation (management) strategies for the risks identified in 
this plan are outlined in Table 21, following. 
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Table 22. Risk assessment and management strategies 

Risk 

Evaluation Risk management strategy in the plan Risk rating 
after risk 

management 
Likelihood Consequence 

Risk rating 
and 

description 
Characterisation, assumptions and interpretation of conceptual model 
Predicted impacts of 
groundwater extraction 
on the ODA and the Daly 
River are greater than 
expected 

Possible 
Impacts are predicted using a 
substantial monitoring data 
record and system modelling. 

Moderate 
The system relies on the large 
aquifer storage that means 
there is some buffering capacity 
in the system. Environmental 
and cultural values could be 
diminished. Increased impact on 
other users. Unacceptable loss 
of aquifer storage. 

High 
 

• The plan establishes an adaptive management 
framework for responding to new scientific 
information as it becomes available and 
monitoring data or any new modelling data that 
becomes available (Section 8.1). 

• Continued improvements to the model as better 
data and improved knowledge becomes available 
are recommended. 

• The plan determines an ESY that allows aquifer 
storage to be increased in wetter than average 
years. 

Low 
 

Water dependent ecosystems – their distribution and significance, environmental water requirements and response to groundwater and surface water extraction 

Water dependent 
ecosystems of the Daly 
River catchment are 
impacted by 
groundwater extractions. 
This causes negative 
impacts to riparian 
vegetation, aquatic plants 
and animals, and amenity 
of the Daly River and 
recreational activities 
such as fishing. 

Possible 
The water requirements are not 
well known but provisions of 
water for environmental and 
cultural values have been 
estimated based upon flow 
volumes needed to sustain 
ecosystem use which can be 
estimated within reasonable 
limits. 

Major 
The system supports 
outstanding environmental and 
cultural values that could be 
diminished.  

Extreme • The plan sets quantitative, science-based EWR 
that limit the change in flows that can be caused 
by water extractions in the Daly catchment 
(Section. 4.2.1.1). 

• The plan allocates water from the ESY to 
beneficial uses. 81.5% of average discharge from 
the aquifer is provisioned prior to setting the ESY 
to maintain environmental and non-consumptive 
cultural values. In drier years, a greater 
proportion of aquifer discharge is set aside for 
water dependent ecosystems. 

• The plan sets a limit on the volume of water that 
is available for licensed entitlements from the 
ODA equal to the median annual sustainable 
yield which takes into account the EWR. 

• The plan and groundwater extraction licenses 
issued for this source require that an annual 
announced allocation will be made in each year. 
This sets a maximum extraction limit for each 

Moderate 
 



DRAFT Oolloo Dolostone Aquifer Water Allocation Plan 2019-2029 

Page 84 of 120 

Risk 

Evaluation Risk management strategy in the plan Risk rating 
after risk 

management 
Likelihood Consequence 

Risk rating 
and 

description 
licence which ensures that EWR are met and 
groundwater extractions do not exceed the 
sustainable yield in any year (cl. 6.3.2). 

• The plan sets buffers around the groundwater 
discharge areas of the ODA and does not support 
issuing of bore work permits and groundwater 
extraction licences within these GDPAs (cl. 
4.2.1.2). 

• The plan outlines a number of monitoring 
activities that are required to help manage the 
risk of environmental impact. Critical knowledge 
gaps are also identified in recommendations. 

• The adaptive management framework describes 
responses if risks to water dependent 
ecosystems are detected.  

Water dependent 
ecosystems are not fully 
identified and future 
work finds the EWR are 
different from those 
adopted by this plan and 
the environmental water 
provisions are not 
sufficient to protect 
these ecosystems. 

Possible 
There has been a considerable 
amount of work on EWRs 
undertaken, however 
knowledge gaps remain. 

Moderate 
The large aquifer storage means 
there is some buffering capacity 
in the system. This allows time 
to monitor the system response. 
The condition and extent of 
water dependent ecosystems 
could be reduced and some lost. 

High 
 
 

• The plan takes a conservative approach by 
implementing both regional scale and local scale 
protections for groundwater discharge to the 
Daly River (cl. 4.2.1.1 and cl. 4.2.1.2). 

• The plan establishes an adaptive management 
framework for responding to new scientific 
information as it becomes available (yet to be 
drafted). 

• The plan determines an ESY that allows aquifer 
storage to be increased in wetter than average 
years. 

Low 
 

Cultural values - the full extent of cultural values and practices, their water requirements and responses to groundwater and surface water extraction 

Aboriginal cultural and 
spiritual values 
associated with the river 
and springs are not fully 
identified and are 
negatively impacted by 
groundwater extractions. 
This impacts on the 

Possible 
There is limited information on 
the groundwater flow 
requirements of sites of spiritual 
significance that can be readily 
applied to water allocation 
planning in the Daly River 
catchment. It is expected that in 

Major 
The Daly system is central to 
Aboriginal cultural values of the 
region. The condition and 
extent of cultural could be 
reduced and some lost causing 
significant concern amongst 
Traditional Owners. 

Extreme 
 
 

• The plan sets a quantitative, science-based EWR 
that limits the change in flows that can be caused 
by water extractions (cl. 4.2.2.1). These are 
assumed to protect species that are important for 
Aboriginal customary practices and for keeping 
the Daly River flowing throughout the dry 
season. 

High 
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Risk 

Evaluation Risk management strategy in the plan Risk rating 
after risk 

management 
Likelihood Consequence 

Risk rating 
and 

description 
wellbeing of local 
Aboriginal people and 
communities. 

many cases environmental 
water requirements will also 
aboriginal cultural flow 
requirements. 

• An Aboriginal Reference Forum (or equivalent) is 
recommended for the Daly catchment to enable 
the ongoing participation of Traditional Owners 
in water management. 

• Bore work permits and groundwater extraction 
licences are recommended to not be approved 
within GDPAs. These add a level of protection to 
local scale groundwater dependent cultural 
values such as springs and uses of particular 
places. 

• Further work is recommended to identify and 
document these values, define cultural flow 
requirements, undertake ongoing condition 
monitoring 

• Relationship building with Traditional Owners is 
recommended so the Traditional owners advise 
DENR if any impacts on cultural sites are 
observed. 

Sustainable regional economic development - the pace and type of development that occurs and the system response to changing water use regimes 

Aspirations for 
development outpace 
the level of allocation in 
the ODA. This has an 
impact on community 
morale and the Territory 
economy 

Almost Certain 
At the time of plan’s release 
entitlements exceed the 
allocation to consumptive uses 
in the Northern zone. Water 
was available only via the SWR 
(part allocation) in the Southern 
and Central zones. 

Major 
Sustainable extraction from the 
ODA offers significant 
possibilities for regional 
development. There are regular 
enquiries about new or 
increased water entitlements 
for this water resource for 
agriculture developments. 
Environmental and cultural 
values could be diminished and 
there may be impacts on 
existing users 

Extreme 
 

• The plan set guidelines for trade in groundwater 
entitlements to enable water entitlements to 
move to their ‘best use’ while still protecting the 
environment (cl. 6.3.1). 

• Unused water will be returned in accordance 
with NT Government policy. 

• The adaptive management framework describes 
responses if risks to water dependent cultural 
values are detected. 

Moderate 
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Risk 

Evaluation Risk management strategy in the plan Risk rating 
after risk 

management 
Likelihood Consequence 

Risk rating 
and 

description 
Recoup of unused water 
unfairly takes water away 
from licence holders who 
have genuine plans to 
develop their business 
and utilise their water 
entitlements. This affects 
their business and 
community morale. 

Rare 
Licensed water entitlements are 
not taken away from licence 
holders who have demonstrated 
an ongoing need for unused 
water and/or a sound reason 
for underutilisation.  

Major 
This would be have severe cost 
implications to individuals and 
regional social and economic 
consequences. 

High 
 

• Licence holders who have been informed by the 
Controller of Water Resources that they are 
underutilising their water, have a right of reply to 
provide a reason for the underutilisation and 
demonstrate a genuine and on-going need for 
the identified water entitlements. There is also a 
right of review under section 30 of the Water Act 
if a person is aggrieved by the decision of the 
Controller.  

• The plan (s6.3.4) outlines the particular 
considerations that would be relevant to the 
application of the unused water entitlements 
policy in the ODA.  

Low 
 

All or part of the ODA is 
over allocated and SWR 
entitlements cannot be 
allocated to develop 
business enterprises on 
Aboriginal land. This 
limits Aboriginal 
economic development.  

Likely 
A notional SWR has been 
identified. It has been partly 
allocated due to existing 
licensed entitlements. Access to 
the SWR is subject to the 
allocation principles in the plan. 
There are currently no water 
extraction licences associated 
with Aboriginal land overlying 
the aquifer 

Major 
The inability to fully allocate the 
SWR disadvantages Aboriginal 
people seeking to develop 
economic enterprises on their 
homelands or trade this 
entitlement. 

Extreme 
 

• Any water returned to the consumptive pool is 
recommended to be assigned to the SWR once 
the over allocation is addressed and the 
requirements of rural stock and domestic use are 
met. 

Moderate 
 

Water quality being not fit for purpose 

Water quality of the 
ODA is affected by 
agricultural development. 

Possible 
Land clearing and agricultural 
production practices involve the 
use of chemicals such as 
fertilisers, herbicides, pesticides 
and fuel and generation of 
animal wastes. 
Karstic and highly porous 
aquifers increase the 
vulnerability to contamination 

Moderate 
This could impact on 
environmental and cultural 
amenity of the waterways and 
market opportunities for 
tourism, horticultural and 
fisheries products. 

High 
 

• The plan recognises that reduced groundwater 
discharge to the Daly River could change the 
water quality of the river. Notably, the river has 
bicarbonate dominant waters and low nutrients.  

• The plan recommends awareness raising and 
capacity building to encourage best industry 
practice to limit potential contamination risks. 

• Water quality will be monitored on a routine 
basis (annually in river and on a 5-year 

High 
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Risk 

Evaluation Risk management strategy in the plan Risk rating 
after risk 

management 
Likelihood Consequence 

Risk rating 
and 

description 
There have been widespread 
observations of water quality 
contaminants of anthropogenic 
origin including nutrients, 
herbicides such as atrazine. 
Monitoring suggests these 
currently are within criteria for 
the identified beneficial uses. 

recurrence for groundwater). Adverse trends will 
be investigated as required. 

Water quality/quantity 
of the ODA and receiving 
environments is affected 
by PFAS contamination 
in the Katherine River. 

Possible 
Potential pathways for PFAS 
impacts are via: 
• fish with low level 

contamination moving into 
the river system and being 
consumed; or, 

• contaminants in the 
waterway leaking into the 
aquifer either directly or via 
irrigation of river water onto 
ODA recharge areas. (Any 
PFAS leaking into the ODA 
would be markedly diluted.)  

Concerns about contamination 
from Katherine River water 
could lead to greater demand 
on the ODA. 

Moderate (water quality) / 
Major (perception) 
While water quality risks are 
low there are substantial 
perception risks for operators of 
horticultural and recreational 
fisheries businesses. This could 
damage market opportunities 
and impact on business value. 
Any uncertainty about possible 
exposure weighs heavily on 
people’s minds. 

Extreme 
(perception 
risk) 
 

• PFAS contamination near Katherine does not 
directly threaten water quality in the ODA.  

• The risk of contamination of the ODA via 
irrigation of water sourced from the Katherine 
River should be investigated, however it is noted 
that there will be a substantial level of dilution of 
already extremely low contaminant 
concentrations due to the large storage in the 
ODA.  

• Risks associated with public perceptions should 
be managed by clear statement of the actual risks 
and distinguishing the ODA as a separate aquifer 
with a low risk of PFAS contamination. 

Moderate 
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8 Implementation, monitoring and review 
This section describes the roles and responsibilities of the various parties to implement, 
monitor, review and update the plan, including adapting the plan where necessary. 

8.1 Adaptive management framework 

Adaptive management is an iterative process to assist decision making when there is 
uncertainty. It aims to reduce uncertainty by monitoring resources and responses to 
management actions and using this information to improve future management actions to 
meet the water management objectives. 

As outlined in the risk management table (Table 22), there is uncertainty regarding: 

• Characterisation of the conceptual model, model assumptions and interpretation and 
hence the amount, spatial distribution and timing of the ESY (volume of water). 

• Water dependent ecosystems – their distribution and significance, environmental 
water requirements and response to groundwater and surface water extraction. 

• Cultural values - the full extent of cultural values and practices and their water 
requirements and responses to groundwater and surface water extraction. 

• Sustainable regional economic development - the pace and type of development that 
occurs and the system response to changing water use regimes. 

• Water quality being not fit for purpose due to the impacts of land activities on water 
quality or threats real and perceived from PFAS contamination of part of the Tindall 
Limestone Aquifer near Katherine, either directly, via river flows or movement of 
biota. 

This plan is one of the primary tools to set the framework for adaptive management of water 
over the life of the plan. The tools of adaptive management are legislation, policy, water 
allocation plans, monitoring programs, research and investigations, licence conditions, 
compliance programs and modelling. It is important for stakeholders to understand the 
adaptive management process they can anticipate possible changes to the management of 
the water resource that may affect their use of the water resource. 

8.1.1 Plan review 

Continuous improvement is required at the whole of plan scale. In accordance with 
section 22B(4) of the Water Act 1992, the Minister must ensure that a review of a water 
allocation plan is conducted at intervals not longer than 5 years. A revision of this plan will 
be required in 2024, and it will be subsequently replaced by a new plan in 2029. These 
processes will capture improved knowledge and will be generally informed by the outcomes 
of the monitoring program, research findings and community consultation. If appropriate, the 
allocations within the plan may also be adjusted to align with the improved understanding. 
All public submissions, as well as any Northern Territory or regional policies or agreements 
coming into force after the initial declaration and with relevance to this plan, will be 
considered. Under limited circumstances, such as those relating to level of development or 
risk to the resources, then a new plan may be declared prior to 2029. 
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8.1.2 Adaptive management framework - licensing 

Figure 35 illustrates the process for adaptive management through licensing. Table 23 
recommends adaptive responses to changes in conditions in the plan area at the whole of 
water allocation plan level. 

Licences will be reviewed against licence conditions and water use annually and reviewed at 
the end of their ten-year term before the licence is renewed. 
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Figure 35. Adaptive management diagram 

Plan
•WAP with adaptive approach
•Policy and legislative guidelines
•Knowledge, values, principles

Allocate
•Allocate water with development conditions within the ESY 

on WEL
•Grant, approve staged increases and amend licences

Develop
•Develop water according to a schedule in a licence
•Manage water in accordance with plan and licence conditions
•Compliance, trade

Monitor
•Groundwater levels, surface flows and water quality
•Condition of water dependent ecosystems and cultural values
•Water development / use

Evaluate •Impact of recent climate, development and water use on 
groundwater levels, water quality, water dependet ecosystem 
condition, other users and licence conditions

Review

•New information*
•Integrated annual report of monitoring and 

compliance outcomes
•GWEL compliance reporting
•New WAP every 10 years (2029)
•5 yearly WAP review
• new information includes results from improved 

groundwater model information activities and environmental 
and cultural values protection programs 
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Table 23. Adaptive Management Framework – management responses 

Risk Evaluation Effect Management responses Key performance indicator 
(KPI) (refer Table 19) 

Characterisation of 
the conceptual 
model is incorrect 
and water resource 
availability is not as 
expected 

Recharge Recharge not as 
expected 

Investigate cause • Allocation planning is based 
upon sound groundwater 
and surface water flow 
information (1b). 

• Daly model is well 
calibrated and incorporates 
new data and information 
as it becomes available 
(5b). 

• Groundwater levels and 
surface water flows are 
trending as expected (1c). 

• Environmental water needs 
are provided and 
groundwater discharge 
protection areas 
implemented (1e). 

Recalibrate model if required 
Manage via announced allocations process 
until plan review 

Aquifer levels Stable Desirable condition 

Increase Desirable condition 

Decline Investigate and change water management 
conditions on licences as required 
(location, timing and scale of extraction) 
Recalibrate model if required 

Manage via announced allocations process 
until plan review 

Volume of 
groundwater 
discharge  

Aquifer discharge is not 
as expected 

Investigate cause 
Recalibrate model if required 
Recommend changes in water 
management conditions on licences to the 
Controller as required (location, timing and 
scale of extraction) 
Additional actions if threat identified 

River flow Water availability for 
environmental and 
cultural values is not as 
expected 

Investigate cause 
Recalibrate conceptual model if required 
Recommend changes in water 
management conditions on licences to the 
Controller as required (location, timing and 
scale of extraction) 
Additional actions if threat identified 
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Risk Evaluation Effect Management responses Key performance indicator 
(KPI) (refer Table 19) 

Ecological values of 
the system are 
inadequately 
protected 

Water dependent 
ecosystems 
• Extent  
• Water 

requirements 
• Condition 

Environmental water 
allocation is insufficient 

Ensure sufficient water is available to 
protect environment values via announced 
allocations 

• Environmental water 
provisions (groundwater 
discharge and surface 
water flows) are measured 
to be adequate to support 
environmental beneficial 
values (1f). 

• New environmental and 
cultural values are included 
in management (1l) 

• Responses to adaptive 
management triggers occur 
and are adequate (3i). 

Water dependent 
ecosystems of the Daly 
River catchment are 
impacted 

Investigate cause 

Review Erskine criteria  

Recommend changes in water 
management conditions on licences to the 
Controller as required (location, timing and 
scale of extraction) 

Water dependent 
ecosystems or values 
stable 

Desirable outcome – no treatment 

Water dependent 
ecosystems or values 
improving 

Desirable outcome – no treatment 

New water dependent 
ecosystems or values 
are identified  

Determine extent, condition and 
environmental water requirements 
Update plan and recommend licence 
amendments to ensure environmental 
water requirements are met 

Cultural and spiritual 
values of the system 
are inadequately 
protected 

Cultural and 
spiritual values 
• Extent  
• Water 

requirements 
• Condition 

Cultural water 
allocation is insufficient 

Ensure sufficient water is available to 
protect cultural values via announced 
allocations 

• Work on assessing cultural 
water requirements is 
undertaken (1h). 

• Monitoring shows the 
condition and extent of 
cultural values dependent 
on water is maintained (1i). 

Cultural values are 
impacted 

Investigate cause 

Recommendation to Controller to change 
water management conditions on licences 
(location, timing, scale of extraction) 

Cultural values stable Desirable outcome – no treatment 
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Risk Evaluation Effect Management responses Key performance indicator 
(KPI) (refer Table 19) 

Cultural values 
improving 

Desirable outcome – no treatment • New environmental and 
cultural values are included 
in management (1l). New sites or values 

identified 
Determine extent, condition and 
environmental water requirements 
Update plan and recommendation to 
Controller to amend licences to ensure 
environmental water requirements are met 

Ecologically 
sustainable regional 
economic 
development is 
impeded 

Water use 
Licence 
Regional  

Water significantly 
below entitlement 
<70% 

Management of unused licensed water 
entitlements policy applies. This could 
result in reviewed development schedules, 
reduced allocations and/or redistribution 
to other uses. 

• Productivity of use of 
water resources for 
consumptive beneficial 
uses is increasing (3d). 

• A comprehensive 
monitoring and reporting 
framework is in place (5a). 

• Responses to adaptive 
management triggers occur 
and are adequate (3i). 

Near entitlement Desirable condition – no treatment 
Above entitlement Compliance actions 

Ecologically 
sustainable regional 
economic 
development is 
impeded 

Approach to 
recoup of unused 
water entitlements 

Approach is effective  Desirable condition – no treatment • Productivity of use of 
water resources for 
consumptive beneficial 
uses is increasing (3d). 

Approach is ineffective Review the appropriateness of the “70% of 
the extraction for three consecutive years” 
definition of unused water in the plan area. 

Unused water 
entitlements approach 
is unfairly applied 

The policy specifies that a “show cause” 
letter will be provided before consideration 
of a reduction in entitlements. 
The Controller of Water Resources’ 
decision is subject to review provisions. 
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Risk Evaluation Effect Management responses Key performance indicator 
(KPI) (refer Table 19) 

Ecologically 
sustainable regional 
economic 
development is 
impeded 

Water 
development 
licence 

Behind schedule Review and adjust schedule and 
entitlements if necessary. 

• Productivity of use of 
water resources for 
consumptive beneficial 
uses is increasing (3d) 

• Water extraction licencing 
and bore work permitting is 
efficient and timely (2a) 

• Licence holders comply 
with the terms and 
conditions of their water 
extraction licences (2b) 

On schedule Desirable outcome – no treatment. 
Ahead of schedule Review and adjust schedule 
Meets licence 
conditions 

Desirable outcome – no treatment 

Does not meet licence 
conditions 

Compliance actions 
Possible recommended changed conditions 
to the Controller 
Possible recommendation to Controller to 
revoke licence 

Ecologically 
sustainable regional 
economic 
development is 
impeded 

Activation of the 
SWR 

SWR is notional (cannot 
be allocated) due to 
over allocation 

Management of unused licensed water 
entitlements policy – reduce allocations 

• Water is allocated to the 
SWR with a mix of security 
levels to enable economic 
development (3b) 

• SWR is being used and 
benefits eligible groups (3c) 

SWR is not used due to 
lack of capacity 

Provide capacity building opportunities 

Water quality is not 
fit for purpose 

Water quality of 
the ODA is 
affected by 
agricultural 
development 

Declining trend which 
could impact on water 
quality criteria for 
beneficial uses criteria 

Implement response sufficient to protect 
beneficial uses and communicate risks 

• Water management is 
modified to avoid or 
mitigate poor water quality 
(3j) 

• Water quality risks are 
monitored and risks 
communicated (3k) 

Adverse trend but 
within acceptable 
bounds 

Education activities and continue to 
monitor and report 

No trend Desirable condition - monitor and report 
Improving trend Desirable condition - monitor and report 
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Risk Evaluation Effect Management responses Key performance indicator 
(KPI) (refer Table 19) 

Water quality is not 
fit for purpose 

Water 
quality/quantity of 
the ODA is 
affected by PFAS 
contamination in 
the Katherine 
River. 

Not affected Desirable condition - monitor and report 
Affected but minimal 
risk to beneficial uses 

Implement communication and education 
actions and continue to monitor and report 

Affected – threat to 
beneficial uses  

Implement response sufficient to protect 
public, environmental health and beneficial 
uses of water and communicate risks 
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8.2 Implementation 

The plan will be implemented in accordance with the Water Act 1992: 

1. Consistent with section 23(1B)(a) of the Act, the Minister may ask a water advisory 
committee to advise on the effectiveness of the water allocation plan in maximising 
economic and social benefits within ecological restraints. 

2. Consistent with section 34 of the Act, the Controller of Water Resources must 
ensure, as far as possible, that a continuous assessment of water resources of the 
Northern Territory is carried out. 

3. Consistent with section 46 of the Act, licence holders must use water consistent with 
the terms specified on the licence and the management arrangements outlined in the 
plan. 

The overall implementation of the plan will be guided by the management strategies 
identified in Table 24. 

The Department’s Water Resources Division will coordinate a project team that will meet 
quarterly or as required, to plan and track implementation progress. 

An Oolloo Water Advisory Committee should meet at least twice a year to provide external 
oversight of plan implementation. 

8.3 Reporting 

The Northern Territory Government maintains an up to date, public and transparent record 
of all water allocations, entitlements and licences on its Water Licensing Portal at: 
www.waterresources.nt.gov.au/licenceportal. 

The overall performance of this plan will be assessed at the time of review or new plan 
development. The reviewed or new plans will contain records of performance over the past 
period and will summarise data associated with performance indicators, such as licensed 
volume and actual pumping for each GMZ and beneficial use category. An updated Oolloo 
Water Assessment report will also be produced upon the 5-yearly review and 10-year new 
plan development. The assessment will document any changes in the condition of the 
resources that have occurred because of plan implementation. 

8.4 Evaluating achievement of plan objectives 

Monitoring will be undertaken to evaluation of the plan objectives against the indicators in 
Table 25. This sets out evaluation questions, reporting requirements and scores each answer 
to the evaluation questions. If the score is ‘1’ then performance should be seen to be effective 
in that area. If the score is ‘0’, this will trigger investigation and recommendation of an 
appropriate response. 

 

http://www.waterresources.nt.gov.au/licenceportal
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Table 24. Activities to implement the Plan 

 Activity Timing Responsible/ 
partners KPI 

Overarching monitoring and public reporting program 
0.1  Develop a monitoring and reporting program to address requirements of the plan Year 1 DENR Water 

Assessment 
Branch/  DENR 
Water Monitoring 
Group (WMG)/ 
Aquatic Health 
Unit (AHU) 

5a 

0.2  Groundwater levels: 
• Review of the number and location of bores in the ODAWAP monitoring program to 

ensure sufficiency to meet model input and plan reporting requirements. 
• Annual groundwater level snapshot (June & October) at sites throughout the ODA. 
• Continuous logging at selected sites. 

As described DENR WMG 1c 
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 Activity Timing Responsible/ 
partners KPI 

0.3  Surface water flows 
• Continuous surface water level monitoring at designated reference sites in the Daly 

River catchment. 
• Continuously monitor surface water levels at key break points for pig-nosed turtle 

movement in the Daly River (low discharge ratings required). 
• Snapshot surface water flow gauging at least once during the dry season (September) at 

sites throughout the Daly River Catchment. 
• Flow gaugings at water quality monitoring sites that are currently not included above 

once during the dry season (Hayes Creek, Middle Creek, upper Douglas River, Douglas 
River upstream of Hayes Creek and Green Ant Creek). 

• Update and maintain the (low) flow relationship between Nancar/Beeboom and 
Oolloo/Theyona gauging stations to enable extrapolation between gauged data and 
plan reporting sites 

• Modelled natural late dry season flows reported at sites throughout the Daly River 
catchment at least once per year (modelling undertaken before 1 May each year) 

As described DENR 
AHU/WMG 

1b 

0.4  Water quality monitoring 
• Annual surface water quality dry season monitoring program (AHU) 
• Annual monitoring of spring water quality at selected sites (AHU) 
• Groundwater monitoring program (5-yearly return) (WMG/AHU) 
• Continuous monitoring of EC at selected sites (WMG). 

Annual/ 
Rolling 
program 
(5-year 
return) 

DENR 
AHU/WMG 

1a 

0.5  Environmental health monitoring 
• Develop and implement a monitoring program for river biota of the Daly River, 

Annual 
program 

DENR, CDU, 
Fisheries  

1f 

0.6  Cultural values monitoring 
• Condition assessment (ideally involving Traditional Owner representatives) of 

groundwater dependent cultural value locations 

Annual 
program from 
year 2 

DENR Water 
Planning and 
Engagement 
(WP&E), 
Traditional Owner 
Representatives 

1h, 5e 
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 Activity Timing Responsible/ 
partners KPI 

0.7  Annual reporting on plan implementation is provided via an integrated annual report on 
monitoring and water use. 

Annually DENR WP&E 5a 

Objective 1. Protecting the environmental and cultural values of the region, particularly focusing on groundwater base flows to the Daly River and other 
groundwater dependent ecosystems 
1.1  Definition of environmental values 

• Map, classify and identify the conservation priorities of ecosystems dependent on dry 
season groundwater discharges to the Daly and its tributaries and groundwater 
dependent ecosystems within the catchment. 

By year 2 DENR, CDU (via 
NESP) 

1d 

1.2  Environmental water needs 
• Determine the dry season ecological water requirements to preserve key environmental 

values of the Daly River, its tributaries and groundwater dependent ecosystems in the 
catchment. 

• Recommend resource condition indicators and revised minimum flow criteria. 

By plan review DENR, CDU (via 
NESP) 

1d 

1.3  Definition of Aboriginal cultural values 
• Map, classify and identify conservation priorities of areas with important cultural values 

along the Daly, tributaries and catchment and relying on ODA groundwater. 

Confidential 
report on de-
identified 
areas in 
year 2/ 
ongoing 
improvement 

NLC with 
Traditional 
Owners, AAPA, 
DENR WP&E  

1g 

1.4  Cultural values water needs 
• Determine the cultural flows from the ODA needed to maintain the cultural values of 

the Daly and its tributaries.  
• Determine groundwater levels in the ODA needed to protect groundwater dependent 

cultural values.  
• Determine the catchment areas of key cultural values areas. 

By plan 
review  

DENR WP&E 1h 
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 Activity Timing Responsible/ 
partners KPI 

1.5  Cultural values protection plan 
• Develop a plan to protect high cultural values areas (sites and catchments) 
• Support Traditional Owner led grant applications and projects to protect water 

dependent cultural values 

By plan 
review  

DENR WP&E 
Traditional 
Owners, NLC 

1j 

1.6  Groundwater discharge protection areas 
• Implement principles in the plan to protect cultural and environmental beneficial uses of 

water 

Ongoing DENR WP&E 1e 

1.7  Catchment protection 
• Review threatening processes in recharge areas and establish a catchment protection 

plan to ensure water quality and availability is compatible with identified beneficial uses 
of water resources (by year 3) 

• Provide advice on activities in recharge areas to ensure water quality and availability is 
compatible with identified beneficial uses of water resources (ongoing) 

Ongoing  DENR WP&E 1k, 3j 

1.8  Water resources modelling 
• Maintain and improve the integrated hydrologic model of the system to support 

protection of cultural, environmental and consumptive uses. 
This should include: 
• Review of the conceptual model water balance elements and volumes in each GMZ. 
• Definition of groundwater recharge areas and estimation of aquifer discharge volumes 

along river reaches identified for environmental and cultural values protection. 
• Review and refinement of the relationship between aquifer levels and the critical river 

flows needed to maintain environmental and cultural values. 
• Improved model calibration in the southern GMZ. 
• Update model to incorporate surface water output nodes at relevant gauging station 

locations. 

Ongoing 
(Report on 
specific 
queries in 
year 3) 

DENR Water 
Assessment (WA) 
Branch 

1b, 3h, 5b 
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 Activity Timing Responsible/ 
partners KPI 

Objective 2. Protecting existing consumptive beneficial uses of groundwater 

2.1  Desk and field surveys as necessary of surface water extraction from the river system 
within the ODA management area have been undertaken. 

Year 1 of the 
plan 

DENR Licensing 
and Regulation 
(L&R) 

2b 

2.2  Respond to water quality monitoring results by providing education materials and advice to 
licensed groundwater users in mitigating any identified contamination risks.  

Ongoing DENR WP&E 3g, 3j, 3k 

2.3  Engage with operators extracting water of groundwater origin under licence exemptions 
(e.g. road construction) to ensure environmental and cultural beneficial uses of water 
resources are adequately protected 

Ongoing DENR WP&E 3g 

Objective 3. Enabling development of the groundwater resource to realise the potential for its use in the region 
3.1  Interrogate the hydrologic model and report on opportunities via extraction site locations, 

security levels and the announced allocation process to better achieve minimum flow 
thresholds and maximise the reliability of entitlements. 

Report in 
year 2 

DENR WA / 
DENR L&R 

1b 

3.2  Investigate, monitor and report on regional gross domestic product improvements resulting 
from the productive use of water resources.  

Annually DENR WP&E 3d 

3.3  Undertake a contingent valuation of the non-monetary returns and indirect benefits derived 
from water resources in the region. 

By plan 
review 

DENR WP&E 3d 

3.4  Develop an understanding of the effects on groundwater recharge to the ODA of forestry 
and plantations (possible research project). 

Ongoing DENR L&R 1b 

3.5  Undertake a survey of rural stock and domestic use. Prior to plan 
review 

DENR WA 5c 
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 Activity Timing Responsible/ 
partners KPI 

3.6 Strategic Aboriginal Water Reserve 
• Provide support and brokering for uptake of SWR 
• Monitor SWR uptake including: 

o Volume of water converted to SWR 
o Volume used 
o Water use activity (e.g. Trades) 

Ongoing DENR WP&E 3b, 3c 

Objective 4. Communicating plan objectives, management principles and resource status 
4.1  Engage with consumptive beneficial use licence holders on how to achieve plan objectives Ongoing DENR WP&E 3g 

4.2  Engagement with Traditional Owners 
• Communicate the plan in language  
• Develop and foster relationships that allow Traditional Owners to advise DENR if 

damage to cultural sites is caused by water allocation policy 
• Reporting (as per 8.3) 

Ongoing DENR WP&E 4b 

4.3  Publication of data on web page to facilitate environmental, social and economic outcomes Ongoing DENR WP&E 4a 

Objective 5. Establishing a framework for learning and continuous improvement to maximise environmental, social and economic outcomes 
5.1  Number of meetings of the Water Advisory Committee. Ongoing DENR WP&E 4a 
5.2  Establish an Aboriginal Reference Group (or implementation of another arrangement 

achieving the same effect). 
Year 1 DENR WP&E 4b 

5.3  Incorporate the recommended research projects into plan decision criteria in a timely 
manner. 

Ongoing DENR WP&E 1g, 5b, 5c, 
5d, 5e  

 



DRAFT Oolloo Dolostone Aquifer Water Allocation Plan 2019-2029 

Page 103 of 120 

Table 25. Plan performance indicators and plan performance evaluation system 

Performance Indicators Evaluation Questions 
Assessment and Reporting 

*Score for  
Evaluation 
Question Answer 

Score for 
Evaluation 
Question Answer 

Annual 5-year 
review 

Plan 
renewal ‘YES’ ‘NO’ 

Objective 1. Protecting existing consumptive beneficial uses and environment and cultural values, including groundwater base flows to the Daly River and other 
groundwater dependent ecosystems 
1.a Water quality is maintained 

for consumptive and non-
consumptive beneficial uses 

Is water quality similar to historic levels? In 
particular are surface waters bicarbonate 
dominant with very low nutrient 
concentrations? 
Are groundwater users adopting best 
practice agricultural chemical handling and 
use practices? 
Is water quality monitoring of waterways 
needs sufficient to establish whether water 
quality is appropriate for the beneficial uses 
identified in the plan, support information 
needs and to identify any adverse trends? 

• • • 1 0 

1.b Allocation planning is based 
upon sound groundwater and 
surface water flow 
information 

Groundwater monitoring program is fully 
implemented 
Field surveys of surface water extraction 
undertaken 
Surface water monitoring is fully 
implemented 
Relationships between flow measurement 
sites and environmental flow threshold sites 
are adequate 
The Daly integrated model been updated to 
include all significant groundwater discharges 
(e.g. Flora River) and incorporating new 
knowledge? (by 5 year review) 

• • • 1 0 
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Performance Indicators Evaluation Questions 
Assessment and Reporting 

*Score for  
Evaluation 
Question Answer 

Score for 
Evaluation 
Question Answer 

Annual 5-year 
review 

Plan 
renewal ‘YES’ ‘NO’ 

1.c Groundwater levels and 
surface water flows are 
trending as expected 

Are surface water flows at levels expected 
from modelling? 
Are groundwater levels trending as expected 
from modelling? 

● ● ● 1 0 

1.d Environmental water needs 
are known  

Have/are the environmental values to 
protected being/been defined? (annual 
check) 
Is the environmental water needs project 
(NESP project) continuing? (annual check) 
Has the NESP project been used to update 
flow thresholds and define river reach level 
environmental flow requirements? (5 year 
review). 

● ● ● 1 0 

1.e Environmental water needs 
are provided  

Is water allocation in accordance with the 
plan? 
Are the GDPAs implemented in accordance 
with the plan? 

● ● ● 1 0 

1.f Groundwater discharge and 
Surface water flows are 
adequate to support 
environmental beneficial 
values including:  

- diverse and abundant fish 
populations  

- healthy pig-nosed turtle 
population 

- abundant springs into river 
and other groundwater 
dependent ecosystems 

- improved extent and 
health of riparian 
vegetation 

Are EWR being serviced at or above the 
flows and frequencies identified by Erskine 
2003? 
i.e. the ratio of ‘boom’ and ‘bust’ river flow 
conditions at Dorisvale Crossing does not 
change over the long-term as a result of 
water extractions and there are no years 
when there are ‘catastrophic’ flow conditions 
(see page 17 and 18 of Erskine et al. 2003). 
Indicators of the health of aquatic 
ecosystems (rivers, seepages and springs are 
monitored). 
Are the groundwater discharge protection 
zones being recognised and managed in 
accordance with the plan? 

● ● ● 1 0 
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Performance Indicators Evaluation Questions 
Assessment and Reporting 

*Score for  
Evaluation 
Question Answer 

Score for 
Evaluation 
Question Answer 

Annual 5-year 
review 

Plan 
renewal ‘YES’ ‘NO’ 

- healthy off stream 
groundwater dependent 
ecosystems 

Are water quality impacts of land activities 
managed to preserve beneficial uses of 
receiving waters 

1.g Water dependent cultural 
values are defined and 
monitored 

Have/are the cultural values to protected 
being/been defined? (annual check) 
Are cultural allocations based on information 
about cultural sites’ requirements? 
Do cultural values monitoring programs 
involve local aboriginal people? 

● ● ● 1 0 

1.h Work on assessing cultural 
water requirements is 
undertaken 

Has a research partnership been explored to 
identify cultural water requirements for the 
ODA? 
Has the research project been undertaken in 
a way that resulted in water requirements 
being recommended in a suitable format to 
be considered in the plan review or 
development? 
Have the water requirements been 
considered in the plan review or 
development? 

● ●  1 0 

1.i Monitoring shows the 
condition and extent of 
cultural values dependent on 
water is maintained 

Does monitoring data shows the condition 
and extent of cultural values dependent on 
water is maintained. ● ● ● 1 0 

1.j Plans to protect cultural 
values are in place 

Is a plan (including recharge areas) in place to 
protect cultural values dependent on water 
by the time of plan review? 

 ●  1 0 

1.k Catchment protection 
planning is being progressed 

Has catchment protection (threatening 
process identification commenced (from 
year 3) 

● ● ● 1 0 
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Performance Indicators Evaluation Questions 
Assessment and Reporting 

*Score for  
Evaluation 
Question Answer 

Score for 
Evaluation 
Question Answer 

Annual 5-year 
review 

Plan 
renewal ‘YES’ ‘NO’ 

1.l Newly identified 
environmental and cultural 
values are included in 
management 

Was any new environmental and cultural 
values information that triggered an adaptive 
management response considered? ● ● ● 1 0 

Objective 2. Protecting existing consumptive beneficial uses of groundwater 
2.a Water extraction licencing 

and bore work permitting is 
efficient and timely 

Are licence and permit decisions processed in 
a reasonable timeframe? i.e. the time between 
lodgement of an application and a decision 
from the Controller of Water Resources is in 
line with the time frames specified in the 
Water Act 1992. 

● ● ● 1 0 

2.b Licence holders comply with 
the terms and conditions of 
their water extraction licences 

Are all licensed bores metered? 
Do all licence holders report their water use 
on a monthly basis? 
Are there administrative amendments 
required to licences e.g. additional extraction 
points not listed on licences? 
Was an assessment of surface water 
extraction conducted in year 1? 

● ● ● 1 0 

Objective 3. Enabling development of the groundwater resource to realise the potential for its use in the region 
3.a Volume of unused water is 

decreasing 
Is the volume of unused water decreasing? 

● ● ● 1 0 

3.b Water is allocated to the 
SWR with a mix of security 
levels to enable economic 
development 

Is there water in the SWR? Is there a mix of 
security levels? 

● ● ● 1 0 

3.c SWR is being used for 
consumptive beneficial uses 

Is water in the SWR being used? 
● ● ● 1 0 
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Performance Indicators Evaluation Questions 
Assessment and Reporting 

*Score for  
Evaluation 
Question Answer 

Score for 
Evaluation 
Question Answer 

Annual 5-year 
review 

Plan 
renewal ‘YES’ ‘NO’ 

3.d Productivity of use of water 
resources for consumptive 
beneficial uses is increasing 

Have non-monetary values of water 
resources been evaluated? 
Have increases in GDP associated with 
consumptive use of water been observed? 

 ● ● 1 0 

3.e Licence reliabilities are as 
expected or better 

Is the frequency of an annual announced 
allocation of less than 100% greater than or 
equal to the expected reliability over a ten 
year period? 

  ● 1 0 

3.f Announced Allocation 
Process occurs 

Announced allocation process occurs by 15 
May. ●   1 0 

3.g Water users are provided 
with capacity building 
opportunities  

Have GWEL received capacity building 
opportunities to maximise productive use of 
water resources and protect non 
consumptive beneficial uses? 
Have these led to improved practices (water 
efficiency improvements and reduced quality 
impacts)? 
Has DENR engaged with users of 
groundwater operating under exemptions to 
obtain a GWEL? 

● ● ● 1 0 

3.h Daly integrated model is used 
to maximise reliability of 
GWELs 

Has the Daly integrated model is used to 
maximise reliability of GWELs and 
understand impacts of forestry on 
groundwater recharges? 

● ● ● 1 0 

3.i Responses to adaptive 
management triggers occur 
and are adequate 

Were any adaptive management triggers 
breached? 
Were adequate responses to protect the 
environment enacted? 

● ● ● 1 0 

3.j Water management is 
modified to avoid or mitigate 
poor water quality 

Was water management is modified to avoid 
or mitigate poor water quality ● ● ● 1 0 
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Performance Indicators Evaluation Questions 
Assessment and Reporting 

*Score for  
Evaluation 
Question Answer 

Score for 
Evaluation 
Question Answer 

Annual 5-year 
review 

Plan 
renewal ‘YES’ ‘NO’ 

3.k Water quality risks are 
monitored and the risks 
communicated 

Were water quality risks are monitored and 
the risks communicated ● ● ● 1 0 

Objective 4. Communicating plan objectives, management principles and resource status 
4.a There is on-going stakeholder 

engagement during plan 
implementation - including a 
water advisory committee 

Does a Water Advisory Committee exist 
covering the plan area? 
Has the Water Advisory Committee met at 
least twice a year to discuss plan 
implementation? 
Have annual and periodic reports been 
completed and published online? 
Has Water Resources Division presented 
about water allocation planning in the 
Katherine Region at community forums? 
 

● ● ● 1 0 

4.b Effective communication with 
traditional Owners including 
an Aboriginal reference group 
(or equivalent) 

Is there a reference body (or equivalent) in 
place which has allowed Traditional Owners 
to contribute to implementation of the plan? 
Has the above reference body met at least 
twice a year to discuss plan implementation 
and had a role in management of the ODA? 
Have key parts of the plan been made 
available in relevant local aboriginal 
languages? 

● ● ● 1 0 

Objective 5. Establishing a framework for learning and continuous improvement to maximise environmental, social and economic outcomes 
5.a A comprehensive monitoring 

and reporting framework is in 
place 

Has the annual monitoring and reporting 
program been designed and implemented? 
and 
Has an integrated annual report on 
monitoring and water use been published? 

● ● ● 1 0 
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Performance Indicators Evaluation Questions 
Assessment and Reporting 

*Score for  
Evaluation 
Question Answer 

Score for 
Evaluation 
Question Answer 

Annual 5-year 
review 

Plan 
renewal ‘YES’ ‘NO’ 

5.b Daly model is well calibrated 
and new data and information 
is included as it becomes 
available 

Does calibration meet industry standards? 
Has there been ongoing use of Daly model 
including the report due in year 3? 
Has there been a review of the Daly model? 
Has there been a revision of the Daly model? 
Has updated modelling available at the 
scheduled review date? 

 ● ● 1 0 

5.c The estimate of stock and 
domestic use has been 
reassessed 

Has an updated stock and domestic use 
survey been completed?  ●  1 0 

5.d Work on evaluating the EWR 
for the Daly River is 
considered in water allocation 
planning 

Has the research project recommend EWR in 
a suitable format to be considered in the plan 
review or development? 
Have the water requirements been 
considered in the plan review or 
development? 

 ●  1 0 

5.e Water resource monitoring 
programs that involve 
Aboriginal stakeholders e.g. 
ranger groups have been 
investigated  

Are Traditional Owners or their 
representatives involved in work to identify 
cultural values to be protected? 
Are Traditional Owners or their 
representatives involved in work to monitor 
the condition of cultural values? 

● ●  1 0 

*one point for each question related to a performance indicator if applicable in reporting period 
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Schedule A:  Declaration of the Oolloo Dolostone Aquifer Water 
Allocation Plan 2019-2029 

A copy of the Gazette notice declaring the Oolloo Dolostone Aquifer Water Allocation 
Plan 2019 - 2029 will be inserted in the final plan after it is declared. A water allocation plan 
has not been previously declared for this area. 
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Schedule B:  Notional allocations to SWR rights holders 
Please note the actual allocations are subject to an assessment process in accordance with 
the Strategic Aboriginal Water Reserve Policy Framework. These figures are an indication of 
the allocations to eligible Aboriginal rights holders. 

Aboriginal property names within each GMZ* % of SWR in 
GMZ 

Notional Volume 
(ML/yr) 

Northern GMZ (SWR is 10% of all eligible water)   
Upper Daly Aboriginal Land Trust 100.00 3,045 

Central GMZ (SWR is 30% of all eligible water)   

Upper Daly Aboriginal Land Trust 58.78 6,410 
Wagiman (No 2) Aboriginal Land Trust 27.79 3,031 
Wagiman Aboriginal Land Trust 13.43 1,464 

Southern GMZ (SWR is 18.6% of all eligible water)   

Wagiman (No 2) Aboriginal Land Trust 80.52 4,310 
Wagiman Aboriginal Land Trust 14.89 797 
Yubulyawun Aboriginal Land Trust 4.59 246 

Grand Total 20.18 19,303 

*refer Figure 4 for the location of eligible land. 
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Schedule C:  Risk definition and classification 
1. Likelihood of occurrence 

Descriptor Description 

Almost certain Is expected to happen in most situations 

Likely Will probably happen in most situations 

Possible May happen at some time 

Unlikely Could happen at some time 

Rare May happen only in exceptional situations 

2. Consequence (impact) 

Descriptor Detailed description 

Insignificant Immaterial impact to environmental and/or cultural values; and/or 
inconsequential financial impact and reputational damage 

Minor  Material but low impact on environmental and/or cultural values; and/or low 
financial impact and reputational damage 

Moderate High impact on environmental and/or cultural values; and/or moderate 
financial impact and reputational damage 

Major Extensive impact to environmental and/or cultural values; and/or high 
financial impact and reputational damage 

Catastrophic Severe, irreversible impact to environmental and/or cultural values; and/or 
huge financial loss and reputational damage 

3. Risk rating (Matrix) 

Likelihood of 
occurrence 

Consequence (impact) 

Insignificant Minor Moderate Major Catastrophic 

Almost 
certain M H E E E 

Likely M H H E E 

Possible L M H E E 

Unlikely L L M H E 

Rare L L M H H 

Legend: 
Extreme (E): urgent intervention / correction required 
High (H): matter requiring ongoing / systematic action to manage 
Moderate (M): identify responsibility and actions to address 
Low (L): manage by routine policy and procedures. 
  



DRAFT Oolloo Dolostone Aquifer Water Allocation Plan 2019-2029 

Page 113 of 120 

Glossary 

Term Meaning 

Allocation A specific volume of water allocated to water access entitlements for 
a specific beneficial use in a given season, defined according to rules 
established in the relevant water allocation plan. 

the Act The Northern Territory Water Act 1992 

Annual Announced 
Allocation 

A portion of a licence entitlement volume that can be taken in a year, 
announced annually in May. Applied in systems where the volume of 
water that can sustainability be taken from the aquifer varies from 
year to year. 

Australian Height Datum The datum that sets mean sea level as zero elevation. Mean sea level 
was determined from observations recorded by 30 tide gauges 
around the coast of the Australian continent for the period 1966–
1968. 

Beneficial use Means the uses of water specified in section 4(3) of the Water 
Act 1992: agriculture, aquaculture, public water supply, environment, 
cultural, industry, rural stock and domestic use, mining activity and 
petroleum activity.  

Consumptive beneficial 
use 

Water that is taken or diverted from the aquifer to enable beneficial 
uses. It is part of the estimated sustainable yield. 

Consumptive Pool The volume of water available for allocation to consumptive 
beneficial uses after considering the water requirements of the 
environment. 

Cumec A cubic meter per second, a unit of measurement used to describe 
flow in surface water systems; one cumec is equal to one thousand 
litres per second. 

Cultural water 
requirement 

A combination of water quantity, quality and availability for 
protection of key cultural values including Aboriginal, aesthetic and 
recreation. 

Department At plan commencement, the Department of Environment and Natural 
Resources, is the agency responsible for administration of the Water 
Act 1992. 

Dry season The period from May to October when less than 5% of annual rainfall 
occurs. 

Ecohydrology An interdisciplinary field studying the interactions between water and 
ecosystems. 

Environmental water 
requirement 

A combination of water quantity, quality and availability for 
protection of key environmental values including an ecosystem's 
structure, function and dependent species. 
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Estimated Sustainable 
Yield 

To meet the requirements of section 22B of Water Act 1992, the 
ESY is the amount of water that can be taken from the water 
resource to support beneficial uses without compromising key 
cultural and environmental values, or ecosystem functions or the 
productive base of the resource or declared water quality standards, 
criteria or objectives. 

Maximum Entitlements The volume of water that has been allocated to consumptive 
beneficial uses. 

Mean The mean obtained by adding several quantities together and dividing 
the sum by the number of quantities. It is the same as average. 

Median The middle number in a series of numbers. The median is a value 
where 50% are higher and 50% are lower values. 

Minister Northern Territory Government Minister responsible for the Water 
Act 1992 under the NT Administrative Arrangements Order. 

Reliability A percentage number representing how many years the total volume 
of licence entitlements would have been available in full if all 
entitlements were extracted at their maximum entitlement under the 
same aquifer recharge and river flow conditions that have been 
observed over the last 30 years. 

Security Level Represents the order in which Annual Announced Allocations are 
applied to licence holders, e.g. in years when a less than 100% 
announced allocation is required, Low Security licence allocations are 
reduced first, then medium security licences and finally high security 
licences, as is required to meet objectives for minimum change in 
river flow. 

Wet season The period from October to April when more than 95% of annual 
rainfall occurs 

Water Entitlement The specific volume of water licensed under section 45 (surface 
water) or section 60 (groundwater) of the Water Act 1992 to take or 
use water for given period, from a specific water resource and 
location, according to the terms and conditions of the licence. 
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Abbreviations 

Acronym Description 

AAA Annual Announced Allocations 

AHD Australian Height Datum 

BOM Bureau of Meteorology 

DRBWCD Daly Roper Beetaloo Water Control District 

EWR Environmental Water Requirements 

ESY Estimated Sustainable Yield 

GMZ Groundwater Management Zone 

GDPA Groundwater Discharge Protection Area 

GWEL Groundwater Water Extraction Licence 

IUCN International Union for the Conservation of Nature 

KWAP Katherine Tindall Limestone Aquifer Water Allocation Plan 

mAHD Elevation in metres relative to the Australian Height Datum 

NESP National Environmental Science Program (Australian Government) 

NLC Northern Land Council 

NT Northern Territory 

NTG Northern Territory Government 

NWI National Water Initiative 

ODA Oolloo Dolostone Aquifer 

OWAC Oolloo Water Advisory Committee 

ODA WAP Oolloo Dolostone Aquifer Water Allocation Plan  

PFAS Perfluorinated and polyfluorinated alkyl substances 

PWS public water supply 

SWEL Surface Water Extraction Licence 

SWR Strategic Aboriginal Water Reserve 

TLA Tindall Limestone Aquifer 

WAP Water Allocation Plan 

WCD Water Control District 

WEL Water Extraction Licence 
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