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1 Purpose of this report

The Connectivity Expert Panel provided the Minister for Water with independent advice on changes
that could be made to rules in water sharing plans in northern NSW. The panel’s report includes
recommendations on objectives and proposed approaches for improving connectivity into the
Barwon-Darling in dry and non-dry times.

The report and the recommendations represent the views of the panel and are not government
policy. It is a report for government to consider in decision making.

Before any decisions are made on next steps the government has committed to completing analyses
to understand the potential hydrologic, environmental and economic benefits, and impacts of the
panel’s recommendations.

The panel recommended that connectivity rules should be implemented in regulated water sharing
plans and unregulated water sources’ that are important for contributing to downstream
connectivity.

This report presents a draft method to categorise unregulated surface water sources that are
important for contributing to connectivity within the Barwon-Darling River. The report also outlines a
draft method to determine the access rules that could be applied to these unregulated water
sources to achieve connectivity outcomes.

The draft method outlined in this report will be used alongside the hydrological, ecological and
economic analysis used to assess the panel’s recommendations in regulated valleys to inform the
next steps for the Department of Climate Change, Energy, the Environment and Water. This will
allow consistency between any amendments to regulated and unregulated water sharing plans.

We are releasing this draft method to categorise unregulated water sources. We will now meet

with key stakeholders to discuss the draft method and hear their input and issues. We will use these
discussions and further analyses to help develop government options for improving connectivity
leading on from the panel’s recommendations. These options will be released for consultation in
2026.

' Chapter 7 - unregulated water sources in Dula, A., Duncan, P., Sheldon, F., Smith, C., Southwell, M., and
Townsend, P. (2024). Connectivity Expert Panel Final Report, July 2024. Northern Basin Connectivity Program |
NSW Government Water
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1.1 Next steps

The panel’s report and recommendations were made independent of government and are not
government policy. No decision has been made on what steps the NSW Government will take to
improve connectivity into the Barwon-Darling River. The findings and recommendation of the panel
are just one of many considerations.

It is important to note that this report does not represent a formal government response to the
panel’s recommendations.

We will be discussing the draft method with key stakeholders and use the feedback, in addition to
further analysis, to develop government options for improving connectivity leading on from the
panel’'s recommendations. These options may include preferred options for regulated water sharing
plans and approaches to achieve equivalent outcomes from unregulated water sources. These
options will be released for consultation in 2026 (Figure 1).

Aug 2024 - Sept-Nov Oct 2025 - mid 2026 -
Aug 2025 2025 mid 2026 Dec 2026
Regulated valleys: Regulated: .
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¥ ; government’s
the Panel’s . _ torefine . Finalisation of
f Discuss findings e options for
Connectivity recommendations b approaches tor improving proposed water
for improving Improving of sharing plan
Expert Panel DAl and draft L connectivity
Report released connectivity e o connectivity ame_ndments to
method with key It may include Improt\(e_t
Unregulated stakeholders Unregulated: proposed water CCEC Y
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Figure 1 Timeline to December 2026 outlining the process for integrating regulated amendments with unregulated
amendments
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2 Background

The NSW Government is committed to improving river connectivity into the Barwon-Darling River to
protect downstream critical human needs and achieve improved environmental outcomes. The Northern
Basin Connectivity Program? is investigating options to achieve these goals.

Improving connectivity across the northern Basin and flows into and within the Barwon-Darling River is
particularly challenging, as over 90% of its flows come from upstream catchments in northern NSW and
Queensland, with most of these occurring during periods of high flows.

Since the Water Management Act (2000) was introduced, we have been on a continual journey of
improvement of how water is managed in NSW. Key changes already implemented to improve water
management in the northern Basin include active management to protect environmental water, metering
reforms, licensing floodplain harvesting, and changes to the water sharing plan for the Barwon-Darling
Unregulated River Water Source to better protect low flows.

Between 2017 and early 2020, northern inland NSW experienced record drought conditions that severely
impacted water availability for human and environmental needs. The Western Regional Water Strategy
undertook significant analysis and consultation to better understand what changes needed to be taken in
water sharing plans across the northern Basin to provide for critical needs in dry times in the Barwon-
Darling and downstream.

This focus on dry times was to address key recommendations from reviews arising out of events that
occurred in the 2017-20 drought, including Building the pathway to improved northern Basin connectivity,
the Independent Assessment of the 2018-19 fish deaths in the lower Darling (Vertessy review) and the
Independent Panel Assessment of the Management of the 2020 Northern Basin First Flush Event.

The Minister for Water convened the panel to review the work the department has done, including the
Western Regional Water Strategy and provide independent expert ideas on ways to improve connectivity.
The panel provided its final report to the Minister for review and consideration in July 20243. This
independent advice will be an important input into determining the next steps to improve connectivity.

The panel’s report included recommendations for flow targets that could be included in regulated and
unregulated water sharing plans in the Border Rivers, Gwydir, Namoi and Macquarie/Wambuul-Bogan
valleys to improve connectivity into the Barwon-Darling in dry and non-dry times. The report and the
recommendations represent the views of the panel and are not government policy. It is a report for
government to consider in decision making.

Before any decisions are made on next steps the government has completed comprehensive analyses
and reporting to understand the hydrologic, environmental and economic benefits and impacts of the
panel’s recommendations. Reports can be accessed at: Northern Basin Connectivity Program | NSW
Government Water.

2 More information on the Northern Basin Connectivity Program can be found at:
www.dpie.nsw.gov.au/water/our-work/projects-and-programs/northern-basin-connectivity-program

8 The Connectivity Expert Panel Report can be found here: www.dpie.nsw.gov.au/water/our-work/projects-and-
programs/northern-basin-connectivity-program
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3 Recommendations for unregulated water
sources

3.1 The Connectivity Expert Panel’s recommendations for
unregulated systems

Unregulated waterways are streams or rivers where the flow is not interrupted by dams, and the
volume of water available for diversion is based entirely on rainfall and runoff.

The panel’s report noted that unregulated water sources of the northern Basin provide important
flows to the Barwon-Darling River and can contribute significantly to downstream connectivity.

The panel highlighted the following limitations of current water access rules and implementation
within unregulated water sources:

e inadequate provisions for supporting connectivity and key ecosystem functions
e lack of data regarding actual extraction in unregulated systems

e inequity and lack of transparency between users in the same water source

e inequity between water sharing plans.

The panel identified 5 broad types of unregulated water sources for the purposes of understanding
connectivity and setting access rules. These are described below and shown in Figure 2.

1. Upstream of major storages: these water sources provide inflows to major storages and can
directly affect water available in the regulated river and hence water allocations. For example,
Tenterfield Creek in the NSW Border Rivers. They are not the focus of the panel’s advice on
access conditions.

2. Flow into regulated rivers downstream of major storages: flows generated in these water
sources can influence connectivity in downstream regulated rivers. They can contribute flows
that lead to announcements of supplementary events in downstream regulated rivers and
influence the reliability of water allocations downstream. They can also be used to fulfill rules in
the Plans such as end of system minimum flow rules.

3. Anabranch or distributary channels that are connected to the regulated rivers: extraction
from these rivers can directly affect how much water leaves the regulated rivers system and
then re-enters the regulated river system, and inflows to the Barwon-Darling. e.g. Pian Creek in
the Namoi valley, Boomi River in the NSW Border Rivers.

4. Unregulated rivers that directly flow into the Barwon-Darling: rivers and streams that drain
freely into the Barwon-Darling River (e.g. Intersecting Streams Unregulated Water Sources,
Bogan River in the Macquarie-Bogan catchment).
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5. Unregulated water sources downstream of regulated rivers that flow into the Barwon-
Darling: water sources that drain into the Barwon-Darling but are located downstream of
regulated river reaches (e.g. lower Macquarie water source in the lower Macquarie catchment).

The table outlining water source type and suggested approaches for setting rules from the panel’s
report is in Appendix B: Specific recommendation from the Connectivity Expert Panel Report.
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Figure 2 Map showing priority water sources as categorised by the Connectivity Expert Panel Report. Irrigated area (brown) and gauges (red) are also included.
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The panel considered categories 2-5 in its prioritisation of unregulated water sources relevant to
system connectivity.

The panel proposed the following recommendations for priority unregulated water sources:
e Inorder to improve equity of rules between plans:

— rules for water sources adjacent to the Barwon-Darling River should be subject to similar
cease-to-pump rules as the Barwon-Darling, that protect baseflows. Alternatively, the
department should consider whether these water sources should be incorporated into the
Barwon-Darling water sharing plan

— align the floodplain harvesting rules in the unregulated and regulated water sharing plans.

e Improve the distribution and function of the gauging network across the unregulated
catchments. The department should develop a plan for ensuring that any of the water sources
identified as high risk for impacting connectivity have adequate gauging to support necessary
rules within the next two years.

e Implement cease-to-pump rules in water sources identified by the panel as important for
contributing to downstream connectivity. This includes establishing cease-to pump conditions

using appropriate flow classes based on environmental and basic landholder needs and applying

these consistently to licence holders of the same licence type within the same water source or

management zone. The rules should be based on flows past specified gauges and ensure a flow

equivalent to baseflow at the bottom of the water source to help maintain connectivity through

the system. These conditions should replace existing no visible flow and instream pool draw

down rules. Issues related to gauge reliability should be considered along with the precautionary

principle, prioritising protection of flows that help improve connectivity.

e The existing hydrological risk assessment approach developed by the department’s Water

Science team should be reviewed and revised if necessary to fully address connectivity risks and
then used to prioritise water sharing plans for rule changes and determine appropriate cease to

pump rules.

e Implement restrictions on extraction in unregulated tributaries that drain directly into the
Barwon-Darling whenever there are restrictions in the regulated water sharing plan areas to
achieve an annual small fresh or large fresh flow every other year, as outlined in the panel’s
recommendations for regulated catchments.

Analysis of Connectivity Expert Panel Recommendations. Attachment 4: draft method to categorise priority
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3.2 What we will do to assess the Connectivity Expert
Panel’s recommendations in unregulated water sources

3.2.1 Develop a method to prioritise unregulated water sources
The panel noted that the setting rules for unregulated water sources requires several steps.
e Step 1: Decide on which water sources are considered a priority.

e Step 2: Categorise where the unregulated river is located relative to other rivers and this how it
affects connectivity.

e Step 3: Apply consistent principles across water sources.

The panel has suggested 5 different types of water sources that could be considered as part of
step 2. These are described in section 3.1 and include:

e unregulatedrivers that flow into regulated rivers downstream of major storages

anabranch or distributary channels that are connected to the regulated rivers

e unregulated rivers that directly flow into the Barwon-Darling
e unregulated water sources downstream of regulated rivers that flow into the Barwon-Darling.

As noted by the panel other important steps include developing an understanding of the individual
water source where changes in water sharing plans would likely improve longitudinal connectivity to
the Barwon-Darling and the rules that could be applied there.

The draft method we have developed focuses on approaches that could be used to identify:

e (categorise) priority water sources for connectivity (step 1) - this draft method is discussed in
section

e the approaches that could be used to develop water sharing plan rules, considering the
availability and reliability of gauges. This is important in working out how consistent principles
can be applied between water sources (step 3). The draft approach is discussed in section 4.2.

The draft method does not include a discussion on the distribution and function of the gauging
network, floodplain harvesting rules or a review of the hydrological risk assessment approach.
These components are being discussed as part of a broader initiative by the department’s Water

group.

"
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3.2.2 Consider outcomes of the hydrologic assessment of the Connectivity
Expert Panel recommendations in the regulated water sources

The panel recommended rule changes that could be made to regulated water sharing plans in the
northern Basin to improve connectivity into the Barwon-Darling. As a first step, the department has
completed hydrologic analyses of ways these rules could be implemented in the regulated water
sharing plans. This hydrologic analysis has informed assessment of the benefits and impacts of
these approaches*.

The panel’s report included objectives and a proposed approach for improving connectivity in dry
and non-dry times.

The panel recommended that the department should implement targets and triggers that aim to:

a. during non-dry times - ensure that baseflow is protected across the northern Basin and provide for
small and large freshes consistent with the environmental water requirements (EWR) outlined in the
relevant long-term water plan. Baseflows should be achieved through minimum daily flow rules at
the end of systems, floodplain harvesting access restrictions when supplementary take is not
allowed, and dam releases where necessary to achieve the end of system flows.

b. during dry times - extend the current [Barwon-Darling] resumption of flow rules into the northern
Basin tributaries and provide for a small flushing flow following an extended dry period all the way
to Menindee Lakes prior to allowing extraction. Baseflow end of system flow targets would remain in
place and be met to the extent possible with uncontrolled flows®, but dam releases to meet these
targets would be suspended.

e establish a “connectivity” environmental water allowance in the Border Rivers, Gwydir and Namoi
regulated water sharing plans to provide for replenishment flows during dry times to maintain
system health and water quality, following additional analysis of volume needs, benefits and
impacts.

The panel recommended that the extended resumption of flow and approaches to protecting
baseflow and meeting small and large freshes should apply in unregulated water sources as well as
regulated water sources.

The department is first modelling the panel’s proposed rules in the regulated water sources to
understand the benefits and impacts of the proposed rules. Unlike the regulated valleys, detailed
hydrologic models are not available for all unregulated water sources. This means that the panel’s
proposed rules cannot be easily modelled in unregulated water sources in an integrated way.

It is important to understand the outcomes of potential rule changes in the regulated water sources
before we can address potential rule changes in the unregulated water sources. This is to allow time

4 A summary report and associated technical reports focusing on the regulated system can be found at:
www.dpie.nsw.gov.au/water/our-work/projects-and-programs/northern-basin-connectivity-program

5 Uncontrolled flows is water that is not captured in dam but can be made available for extraction. These
uncontrolled flows occur due to rainfall events, rather than dam releases.
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to appropriately assess the benefits and impacts within the regulated water sources and then
ensure consistency between the regulated and unregulated water sources.

Once the department understands the rules that it will propose to progress in the regulated water
sharing plans, consideration will be given to how the intent of these rules can be applied in
unregulated water sources.

The department has modelled potential rules that would result in the implementation of the panel’s
recommendations. Modelling has been completed for the regulated NSW Border Rivers, Gwydir,
Namoi and Macquarie rivers and the unregulated Barwon-Darling River. The results of this analysis
are available in the associated information paper on analysis of the panel’s recommendations®.

Active management allows for the unextracted passage of that water through an unregulated water
source. Active management will be considered as part of the method outlined in this report. The
intent is that any additional river flows that arise from the implementation of connectivity water
sharing plan rules, would be protected from extraction through processes such as active
management.

3.2.3 Consider relevant components in replacement water sharing plans
for priority unregulated water sources

Water sharing plans for 7 NSW regions lapsed on 1 July 2025 including the Gwydir, Namoi-Peel and
the Macquarie/Wambuul-Bogan unregulated water sharing plans. Some of the priority water
sources highlighted by the panel are included in these plans and replacement plans may include
components that address some of the recommendations.

The method outlined in this report will consider the replaced plans and assess them for additional
amendments only where necessary.

6 Analysis of Connectivity Expert Panel Recommendations: information paper.
www.dpie.nsw.gov.au/water/our-work/projects-and-programs/northern-basin-connectivity-program
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4 Method to assess unregulated water
sources

To address the recommendations from the panel’s report in relation to potential water sharing plan
changes in unregulated water sources, we have developed a draft method (Figure 3) to categorise
water sources and determine potential changes to access rules.

The draft method to assess unregulated water sources includes a first step to include additional
water sources to those identified by the panel that are geographically relevant. These additional
water sources were not deemed a priority by the panel but have been included in this method to
ensure consistency between all neighbouring unregulated water sources.

For each water source the method then breaks into components to assess:

e the risk to connectivity and categorise into an overall priority for access rules to improve
connectivity

o availability of reliability of gauges and changes to water sharing plans (using rules based on
water sources type).

The categorisation of a water source into a high or low priority for water sharing plan changes to
improve connectivity outcomes in the Barwon-Darling will be determined by assessment of several
criteria within each water source. No single criteria will be used to determine priority and criteria are
not weighted. The criteria be collectively assessed and discussed with working groups to determine
whether water sources are a high or low priority for potential water sharing plan changes. This
method component is outlined in section .

The way we investigate changes to water sharing plans will be determined by the presence of
reliable gauge/s’ and relevant EWR in addition to the categorisation by the panel. These method
components are outlined in section .

The development of any water sharing plan rule changes to improve connectivity outcomes in the
Barwon-Darling will also take into consideration the type of the water source identified by the panel.
For example, if it is downstream of a regulated river.

We have included examples to show how the draft method would be applied for 2 water sources
including the Culgoa River Water Source and Ottley’s Creek Water Source (Appendix A: Applying
the method to example water sources). These water sources represent two different types (as
identified by the panel).

7 The Panel Report outlined specific recommendations for the gauging network shown in Appendix B

14

Analysis of Connectivity Expert Panel Recommendations. Attachment 4: draft method to categorise priority
unregulated water sources



Identify water sources to be assessed
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Figure 3 Method to assess unregulated water sources for improvements to connectivity

4.1 Categorisation method

The steps below outline how each unregulated water source would be assessed for its ability to
contribute to improved connectivity in the Barwon-Darling and categorised into 2 groups:

« high priority: where changes in water sharing plans would likely improve longitudinal
connectivity to the Barwon-Darling

« low priority: where changes in water sharing plans would unlikely improve longitudinal
connectivity to the Barwon-Darling.
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The low priority water sources are areas where rule changes would likely have little effect on
improving connectivity to the Barwon-Darling but may be subject to the same rules as neighbouring
water sources to ensure equity.

Criteria we propose to categorise water sources include:
. water resource plan risk assessments?®
. an assessment of licences including:
— licence volumes
— percentage of held environmental water (HEW) licence
— percentage of high flow licences
— size of largest licence
. irrigated area.
The criteria and assessment rankings are discussed further in sections 4.1.1 to 4.1.3.

Each of these criteria were assigned a high, medium or low ranking based on the assessment of any
numerically based criteria:

« high: numerically based criteria above the 75%" percentile®
« moderate: numerical based criteria between 75" and 25" percentiles
« low: numerically based criteria below the 25%" percentile.

These rankings are collectively used to assign a prioritisation category (either high or low as
outlined above).

When assessed collectively, this ranking allows us to compare the relative priority of each water
source and determine where potential water sharing plan changes should focus first. We recognise
that the unregulated water sources collectively contribute large volumes of water to the northern
Basin and whilst individual water sources may be categorised as a low priority, the cumulative
impact from many ‘low priority’ water sources could be large. This method refers only to the
unregulated water sources identified by the panel (and additional sources geographically relevant)
and outlines a way to first assess those that have a larger impact.

411  Water resource plan risk assessments

Risk assessment categories were obtained from published water resource plan risk assessments
where available.”® The risk rating for the likelihood of impacts to fresh flows was used as an

& The purpose of a water resource plan risk assessment is to identify and evaluate current and future risks to
the availability and condition of water resources. It guides the development of targeted strategies to manage
these risks in line with the Basin Plan requirements, ensuring sustainable and resilient water systems.

® Other percentiles were tested (e.g. 80" and 20™) but there was little difference between the rankings.

®Water Resource Plans and associated documents including Schedule D can be found at:
www.mdba.gov.au/water-management/basin-plan/water-resource-plans/list-state-water-resource-plans
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indicator of hydrological alteration where hydrological deviation from near natural scenarios has
been calculated. The higher the deviation from near natural hydrological conditions the higher the
priority for downstream connectivity. Risk assessment ratings were allocated a priority rating of
high, medium or low (Table 1).

Table 1 Criteria used to prioritise risk assessment rating for each water source

Risk assessment rating Priority rating
Very High/High High
Moderate Medium
Low/Very Low Low

4.1.2 Assessment of licences

Licence volume

The total volume of licence for each water source includes entitlement volumes for stock and
domestic, unregulated river (including general and special additional high flow), supplementary and
flood plain harvesting. This total does not include town water supply. Licence data was collected
from the NSW Water Register! for the water year 2023/24. The total licence volume for a water
source was allocated a high, medium or low priority rating (Table 2).

Table 2 Criteria used to prioritise licence volumes

Licence volume Priority rating
>10 GL (>70™ percentile) High
Between 3 and 10 GL Medium

< 3GL including no licences (<30 percentile) Low

Percentage of held environmental water

The percentage of HEW was calculated by dividing the volume of HEW by the total licence volume
(above) within each water source. A high proportion of HEW correlates to a lower priority for
downstream connectivity as it indicates that water is likely contributing to ecological objectives
within the water source and then flowing downstream. The proportion of HEW to total entitlement
volume was allocated a high, medium or low priority rating (Table 3).

Table 3 Criteria used to prioritise held environmental water

Licence volume Priority rating
No HEW High

Up to 50% Medium

>50 % Low

"The NSW Water Register can be found at: https://waterregister.waternsw.com.au/water-register-frame
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Percentage of high flow licences

The percentage of high flow licences was calculated by dividing the volume of special additional
high flow licences from the total licence volume (above) within each water source. A high proportion
of high flow licences correlates to a lower risk as it indicates that the majority of take is occurring
when flows are likely already contributing to downstream connectivity. This is an important criterion
particularly when the overall entitlement in a water source may be high because a high proportion of
high flow licences means that much of the existing entitlement can only be extracted during high
flow events and likely ensure that first flush and smaller events are not extracted. The proportion of
high flow licences to total entitlement volume was allocated a high, medium or low priority rating
(Table 4).

Table 4 Criteria used to prioritise high flow licences

Licence volume Priority rating

No high flow licences High
Up to 50% Medium
>50 % Low

Size of largest licence

The size of the largest licence can indicate the potential risk to flows from large extractions. A large
volume can indicate larger pump and pipe sizes, and hence the ability to impact flows greater than a
smaller volume. The size of the largest licence volume in a water source was allocated a high
medium or low priority ratting (Table 5).

Table 5 Criteria used to prioritise largest licences size

Size of largest Priority rating
>10 GL High

between 1 and 10 GL Medium
<1GL Low

41.3 Irrigated area

The irrigated area was calculated from the 2020 Basic Landholder Rights Assessment'?using the
following land use categories:

e grazing irrigated modified pastures
e irrigated cropping

e irrigated horticulture (perennial and seasonal).

2 These were prepared by the Water group for the purpose of assessing water sharing plans statewide
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The overall area and location of irrigated lands can provide insight into where demand for water
extraction is likely. Understanding the demand helps to understand the risk to downstream
connectivity. The prioritisation rating in the table below shows the risk from the total irrigated land
area within a water source. The location of irrigated area can also be used to prioritise risk and maps
will be created for each water source to show this (example maps can be found in section 5).

The proportion of irrigated land to the overall area within a water source was also calculated and
used to assess risk. A greater proportion of irrigated land can represent a greater risk to
downstream connectivity, however even if a water source has a low proportion of irrigated land, it
can still contribute a risk if there is a large area. This is because water sources vary greatly in their
overall size. The total area of irrigated land and the percentage compared with total water source
area was allocated a high, medium or low priority (Table 6).

Table 6 Criteria used to prioritise irrigated agricultural land

2017 area (hectares) Percentage of irrigated area to  Priority rating
total area of the water source

>27,000 ha >25% High

between 6,000 and 27,000 ha Between 5 and 25% Medium

< 6,000 including 0 <5% Low

4.2 Method to investigate proposed changes to access
rules in high priority water sources

Following the categorisation step above, the high priority water sources will be assessed™ to
investigate potential rule changes to relevant water sharing plans. The water sources will be
categorised into 3 groups based on available gauges and relevant EWR™,

These groups include water sources with:

1. asuitable gauge and existing/recommended gauge-based access rules
2. agauge but potential reliability concerns

3. no gauge.

The development of potential rules will also take into consideration the:

e connectivity rules to be progressed in regulated valleys

13 As stated above, the low priority water sources may be subject to the same rules as neighbouring water
sources to ensure equity

“ Environmental Water Requirements are flow targets for different flow classes (e.g. baseflows and small
freshes) identified for specific sites in Long Term Water Plans. More information on EWR can be found within
NSW Long Term Water Plan Background Information available at:
www.environment.nsw.gov.au/publications/nsw-long-term-water-plans-background-information
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e additional approaches suggested by the panel for setting rules in unregulated water sources for
each water source type:

— type 1: upstream major storages, these are not covered by panel recommendations
— type 2: unregulated rivers that flow into regulated rivers

— type 3: anabranch or distributary channels that are connected to regulated rivers
— type 4: unregulated rivers that flow directly into the Barwon-Darling

— type 5: unregulated water sources downstream of regulated rivers.

Group 1 Water sources with a suitable gauge and existing/recommended gauge-based
access rules

The proposed methods for investigating potential water sharing plan changes as recommended by
the panel’s report are:

6. review existing rules to determine cease to pump flow rate to protect baseflow (Water source
type: 2-5)

7. investigate how to ensure consistency with proposed extended resumption of flow approach
(Water source type: 2-5)

8. investigate rules to restrict take from 1 September when a small fresh volume equivalent has not
occurred in the previous 12 months (Water source type 3-5)

9. review existing active management rules (Water source type 5)

10. review existing floodplain harvesting rules and align with relevant rules in the neighbouring
regulated water source (where necessary)

11. demonstrate the effect of rule changes on flows using flow rate at the gauge and the nearest
regulated valley with modelled extended resumption of flow approach results.

Group 2 Water sources with a gauge but potential reliability concerns

The proposed methods for investigating potential water sharing plan changes are:

12. review suitability'™ of gauge for cease-to-pump rules (Water source type 2-5). If it is suitable,
determine cease to pump flow rate to protect baseflow. If it is not suitable refer to group 3.
Investigate conditions to ensure consistency with proposed extended resumption of flow
approach (Water source type 2-5)

13. investigate rules to restrict take from 1 September when a small fresh volume equivalent has not
occurred in the previous 12 months (Water source type 3-5)

14. review existing active management rules Water source type 5)

5 The suitability of a gauge is determined by several factors such as telemetry, ownership, historical data,
location within the catchment, site specific issues and variance ratings for different flow ranges.
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15. review existing floodplain harvesting rules and align with relevant rules in the neighbouring
regulated water source (where necessary)

16. demonstrate the effect of rule changes on flows using flow rate at the gauge and the nearest
regulated valley with modelled extended resumption of flow approach results.
Group 3 Water sources with no gauge

The proposed methods for determining water sharing plan changes as recommended by the panel’s
report are:

17. discuss potential for gauge installation/upgrade with WaterNSW

18. discuss potential for gauge alternative measurement of flow (e.g. cameras) with gauging
working group

19. investigate conditions to ensure consistency with proposed extended resumption of flow
approach (potentially use proxy gauge in neighbouring water source or Barwon-Darling gauge
for lifting trigger e.g. Supplementary access in regulated system)

20. investigate the inclusion of active management rules where necessary

21. review existing floodplain harvesting rules and align with relevant rules in the neighbouring
regulated water source (where necessary).
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5 Appendix

51 Appendix A: Applying the method to example water
sources

5.1.1 Ottley’s Creek Water Source (Water Sharing Plan for the NSW Border
Rivers Unregulated Rivers Water Sources)

5.1.11 Categorisation method

The Ottley’s Creek Water Source presents a high priority for downstream connectivity. There is a
moderate likelihood of impacts to fresh flows and a medium risk from the total entitlement volume
and the size of the largest licence (Table 7).

Table 7 Categorisation of the Ottley’s Creek Water Source

WRP risk assessment Irrigated % of area % of high Total % of | Number of Size of

likelihood of impact to area that is flow entitlement HEW licences largest

fresh flows irrigated volume licence
Moderate 3,845 2% 0 4,468 0 9 2,626
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Figure 4 Size and location of entitlements for Ottley’s Creek Water Source

5.1.1.2 Method to determine changes to water sharing plans

The Ottley’s Creek Water Source is categorised as a water source with a gauge but potential
reliability concerns. The gauge (416020) has a poor rating at 0-5 and 5-50 ML/day representing a
general variance of £30%. However, for the purpose of showing how the method could assist in
proposing changes, the flow data is presented below. Further assessment of this gauge is required
before it can be used to set rules in water sharing plans. The panel classifies the Ottley’s Creek
Water Source as an unregulated river that flows into a regulated river downstream of a major
storage which included the specific rules outlined in Table 8.

Table 8 Potential rule changes for the Ottley’s Creek Water Source

Suggested by the panel Response

Review cease-to-pump rules and in-stream pool Assess gauge suitability and review
drawdown rules to support downstream connectivity. | current ‘no visible flow’ rule.
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During dry times, apply resumption of flow rule Investigate the application of the revised
restrictions for unregulated access and floodplain resumption of flow rule for the Water
harvesting licences Sharing Plan for the NSW Border Rivers
Unregulated Rivers Water Sources.

The graphs below show the daily flow rate from 1 July 1968 to 1 July 2023 (Figure 5). This represents
the historical record where data of sufficient quality is available. The daily flow rate is presented in
3 graphs with different flow rate scales including up to 20,000 ML/day (to show all data), up to

500 ML/day (to highlight small freshes) and up to 50 ML/day (to highlight baseflows) the graphs
show daily flow rate (blue), times when a small fresh is achieved (orange), times when the flow is
below 4 ML/day (green) and times when the Resumption of flow rule is applied in the neighbouring
regulated water source (grey). For the Ottleys Creek Water Source, the neighbouring water source
is the NSW Border Rivers Regulated River Water Source.

Over the period of assessment, the flow was below 4ML/day, 49% of the time. This flow rate is equal
to the baseflow flow rate in the long term water plan (LTWP)'®. It is not a suggested cease-to-pump
trigger for this water source but will be used to aid discussions around protecting baseflows to
improve downstream connectivity.

If the proposed extended resumption of flow approach was applied in this water source, take would
have been restricted 28% of the time but 80% of this time the flow would be less than 4ML/day.

1 The NSW Border Rivers LTWP can be found at: www.environment.nsw.gov.au/publications/border-rivers-
long-term-water-plan-parts-and-b
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Ottleys Creek at Coolatai (416020)
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Figure 5 Daily flow for Ottley’s Creek at Coolatai (416020) (Ottley’s Creek Water Source)
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5.1.2 Culgoa River Water Source (Water Sharing Plan for the Intersecting
Streams Unregulated River Water Sources)

5.1.2.1 Categorisation method

The Culgoa River Water Source presents a high priority for downstream connectivity despite having
a low irrigated area and percentage of irrigated area. There is a very high likelihood of impacts to
fresh flows and a high and medium risk from the total number of licences and entitlement volume
which include no high flow licences or HEW (Table 9).

Table 9 Categorisation of the Culgoa Creek Water Source

WRP risk assessment Irrigated % of area % of high Total % of | Number of Size of
likelihood of impact to area that is flow entitlement HEW licences largest
fresh flows irrigated volume licence
Very High 1,287 0.1 0 3,126 0 21 972
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Figure 6 Size and location of entitlements for the Culgoa River Water Source

5.1.2.2 Method to determine changes to water sharing plans

The Culgoa River Water Source is categorised as a water source with a gauge but potential
reliability concerns. The gauge that was assessed (422015) has a poor rating at 0-5 and 5-50
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ML/day representing a general variance of £+30%. However, for the purpose of showing how the
method could assist in proposing changes, the flow data is presented below. Further assessment of
this gauge is required before it can be used to set rules in water sharing plans.

The panel classified the Culgoa River Water Source as a type 5 (unregulated water sources
downstream of regulated rivers that flow into the Barwon-Darling:) which included the specific rules
in Table 10.

Table 10 Potential rule changes for the Culgoa River Water Source

Suggested by the panel Response

Review cease-to-pump rules and in-stream pool Assess gauge suitability and review
drawdown rules to support downstream connectivity. | current ‘no visible flow’ rule.

During dry times, apply resumption of flow rule Investigate the application of the revised
restrictions for unregulated access and floodplain resumption of flow rule for the Water
harvesting licences Sharing Plan for the Intersecting Streams

Unregulated River Water Sources

During non-dry times implement restrictions to Investigate the frequency of small fresh
achieve an annual small fresh and periodic large events and whether the revised
fresh as outlined for regulated catchments. resumption of flow rule would be applied

at a similar time

The graphs below show the daily flow rate from 1 July 1964 to 1 July 2023 (Figure 7). This represents
the historical record where data of sufficient quality is available.

The daily flow rate is presented in 3 graphs with different flow rate scales including up to
20,000 ML/day (to show all data), up to 500 ML/day (to highlight small freshes) and up to

200 ML/day (to highlight baseflows) the graphs show daily flow rate (blue), times when a small
fresh is achieved (orange), times when the flow is below 50 ML/day (green) and times when the
Resumption of flow rule is applied in the neighbouring regulated water source (grey).

For the Culgoa River Water Source, the neighbouring water source assessed for the resumption of
flow approach is the NSW Border Rivers Regulated River Water Source.

Over the period of assessment, the flow was below 50ML/day, 59% of the time but 70% of this time
was at zero. The 50 ML/day flow rate is equal to the baseflow flow rate in the LTWP". It is not a
suggested cease-to-pump trigger for this water source but will be used to aid discussions around
protecting baseflows to improve downstream connectivity.

7 The Intersecting Streams Long Term Water Plan can be found at:
www.environment.nsw.gov.au/publications/intersecting-streams-long-term-water-plan-parts-a-and-b-draft
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If the proposed extended resumption of flow approach was applied in this water source, take would
have been restricted 25% of the time but 88% of this time the flow was below 50ML/day.

There were 140 small fresh events where the flow rate was more than 180ML/day for more than
10 days over the 60-year period.
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Culgoa River at Brenda (422015)
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Figure 7 Daily flow for Culgoa River at Brenda (422015) (Culgoa River Water Source)
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5.2 Appendix B: Specific recommendation from the
Connectivity Expert Panel Report

5.2.1 Gauging network
The panel’s report includes recommendations for the gauging network including:

The distribution and function of the gauging network across the unregulated catchments should be
improved (as recommended in previous NRC water sharing plan reviews). The department’s Planning
team has indicated that currently established gauges in many water sources are inadequate to support
flow-based cease-to-pump rules. However, other agency representatives were of the view that gauges
deemed inadequate are adequate enough to implement cease to pump rules. A precautionary approach
should be taken when assessing adequacy of gauges for implementing rules, which prioritises
protection of environmental flows, including connectivity flows. In reviewing the gauging network:

e assessment should be made of whether it is possible to repair or recalibrate the gauges rather than
replacing them.

e ifacease topump rule is not adopted due to poor gauging this should be clearly stated. The criteria
for considering what would be adequate gauging and decision making processes should also be
made transparent. This information should be publicly available.

e the panel notes there are several newer and less expensive technologies that should be considered
if a gauge is difficult to implement or inaccurate.

The department should develop a plan for ensuring that any of the water sources identified as high risk
for impacting connectivity (Table 15) have adequate gauging or employ alternative, new technologies to
support the panel's proposed rules within the next two years.
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5.2.2 A summary of suggested approaches to rule setting in unregulated
water sources and which sources these apply to

Table 11 Suggested approaches by the panel for setting rules in unregulated water sources to support connectivity

Water source type

Water sources

Additional access rules for connectivity

storages

e Etoo and Talluba
e Gil Gil
e Ottleys Creek

e Baradine (part™®)

Upstream of major Multiple Access rules not covered in this report.

storages Compliance with long term average annual
extraction limit (LTAAEL) is important for
cumulative impact and reliability of regulated
river end of system flows.

Unregulated rivers e Brigalow Review cease-to-pump rules and in-stream pool

that flow into a drawdown rules to support downstream

e Bundook .
regulated river connectivity.
downstream of major | ® Coghill

During dry times, apply resumption of flow rule
restrictions for unregulated access and
floodplain harvesting licences.

Anabranch or
distributary channels
that are connected
to the regulated
rivers

e Croppaand

e Whalan Creeks
e Baradine (part™)
e Mehi

e Carole

e lower Namoi

e Pian (part)

Review cease-to-pump rules and in-stream pool
drawdown rules to support downstream
connectivity.

During dry times, apply resumption of flow rule
restrictions for unregulated access and
floodplain harvesting licences

During non-dry times implement restrictions to
achieve an annual small fresh and periodic large
fresh as outlined for regulated catchments.

Unregulated rivers
that directly flow
into the Barwon-
Darling

e« Thalaba - Millie

o (Castlereagh
below
Coonamble

e lower Bogan

e Warrego

Review cease-to-pump rules and in-stream pool
drawdown rules to support downstream
connectivity.

During dry times, apply resumption of flow rule
restrictions for unregulated access and
floodplain harvesting licences.

8 Turragulla and Gil Gil Creeks Trading Zone of Baradine Creek

9 Remainder of Baradine Creek Water Source
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Water source type Water sources Additional access rules for connectivity

e Moonie e During non-dry times implement restrictions to
achieve an annual small fresh and periodic large
fresh as outlined for regulated catchments.

Unregulated water e lower e Review cease-to-pump rules and in-stream pool
sources downstream Macquarie drawdown rules to support downstream

i connectivity.
of regulated rivers . Marra y

e During dry times, apply resumption of flow rule
restrictions for unregulated access and
floodplain harvesting licences.

e Marthaguy
Creek

 Culgoa River e During non-dry times implement restrictions to
achieve an annual small fresh and periodic large
fresh as outlined for regulated catchments.

e Implement active management consistently to
protect water that is protected for
environmental or connectivity purposes in the
regulated system which flows into the
unregulated system.
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