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1. Introduction

1.1 Background

The Yanco Creek System is located in the New South Wales (NSW) Riverina and comprises a creek
and floodplain system that commences from the Murrumbidgee River at Yanco Weir located about
20 kilometres (km) west of Narrandera. It is a complex, braided syste m of interconnecting creeks
and anabranches flowing east to west, eventually meeting the Edward River (part of the Murray
River system) at Moulamein (Department of Primary Industries, 2015). The main branches of the
system include the Yanco, Colombo, Billa bong and Forest creeks.

Prior to the 1850s, Yanco Creek only connected with the Murrumbidgee River during floods and
Billabong Creek was regularly reduced to deeper waterholes in summer. From the 1850s onwards,
the creek underwent modifications over time to enable water delivery for stock and domestic use
and irrigation and it became a perennially flowing system.

Today, the system supports humerous irrigation offtakes and canals, irrigation areas and water
pumps. The creek also has numerous structures and flow blockages. Some of the structures are
actively used to redirect flow and create weir pools that are used f  or irrigation or domestic use
however, some are defunct and no longer serve a purpose.

The Yanco Creek Modernisation Project (YCMP) which forms part of the commitments within the
Sustainable Diversion Limit Adjustment Mechanism (SDLAM) program as further discussed in
section 2.linvolves infrastructure upgrades and new installations to improve water management
within the Yanco Creek System. The construction and upgrade of the Wanganella Swamp
infrastructure is one of the sub -projects of the YCMP being delivered by the NSW Department of
Climate Change, Energy, the Environment and Water (NSW DCCEEW).

The construction, upgrade and operation of the  Wanganella Swamp is the subject of this Review of
Environmental Factors (REF) and referred to as the project within this document.

Further information on the project is provided in section 1.2and section 2.5.2.

1.2 Project overview

The project proposes to upgrade existing infrastructure and construct new infrastructure at

Wanganella Swamp , to achieve inundation targets established with NSW DCCEEW? € 3 9 NUg Ny T D€ |
Conservation and Science Group ( NSW DCCEEWBCS) in association with the Commonwealth

Environment Water Holder (CEWH) . Further detail regarding the proposed structure s and upgrades

part of this proposal are provided in section 2.5.2.
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Wanganella Swamp is located about four km south of Wanganella township and is about

470 hectares (ha) in size. The swamp has high environmental value, attributed to its  water bird
breeding events and includes part of Clarkes Creek . Wanganella Swamp receives inflows via Eight
Mile Creek, which receives water from Forest Creek. Waters then slow down through the
Wanganella Swamp depressional area and spread s out across the swamp before returning to the
main creek channel.

Wanganella Swamp is partly located on Crown land that includes a travelling stock route
surrounding the Cobb Highway (B 75), and partly on private land used for primary production. The
upper (eastern) and lower (western) portions of the swamp are divided by the Cobb Highway, which
is the main road connecting the townships of Hay, Wanganella and Deniliquin.

WaterNSW, in consultation with NSW DCCEEW, is proposed to own, operate and maintain the
structures of the upper swamp (Eastern Swamp), consisting of the Eight Mile Creek North erns and
Southern regulator s, Estuary Creek offtake regulator , and a structure in the lower swamp (Western
Swamp) at McCrab bs regulator. There are two access culverts located along Forest Creek
Anabranch as part of the lower (western) swamp which would be replaced and owned and
maintained by the private landowner .

This REF assesses the works to construct and operate all project infrastructure as described in
further detail in section 3.1 This infrastructure will provide for the inundation of three areas: the
Eastern Swamp, Western Swamp and an area in the upper section of Clarkes Creek. The areas to be
inundated have been included within this REF and are shown in  Figure 3-11

Separate to this, NSW DCCEEW in consultation with key stakeholders, is seeking to  negotiate
inundation easements in parts of the unregulated sections of the Forest Creek System (refer to
Appendix F for indicative inundation easement extents ). This includes:

1 Forest Creek at Warriston Weir to Wanganella Swamp
1 Wanganella Swamp including:

P Western Swamp
o Eastern Swamp
g An upper section of Clarkes Creek

M Estuary Creek
M Eight Mile Creek at McCrabbs Regulator to the Avenel /Zara property boundary

@ Additional inundation easements may be negotiated with landholders downstream of this
location at a later date .

The extents and changes to flows as a result of these planned inundation easements have been
excluded from consideration under this REF
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1.3 Purpose of this document

The purpose of this REF is to describe the project, document the likely impacts on the environment,
and detail measures to mitigate impacts that cannot be avoided. The REF is the key document which
the NSW DCCEEW would use to discharge its duty under section 5.5 of the  Environmental Planning
and Assessment Act 1979 (EP&A Act), including taking into account those factors listed under

clause 171 of the Environmental Planning and Assessment Regulation 2021 (EP&A Regulation) (see
Appendix A Clause 171Environmental Factors Checklist ).

The findings of the REF would be considered when assessing:

1 Whether the project is likely to have a significant impact on the environment and therefore the
requirement for an Environmental Impact Statement (EIS) to be prepared and approval sought
from Minister for Planning and Public Spaces under division 5.2 of th e EP&A Act

1 The significance of any impact on threatened species as defined by the  Biodiversity Conservation
Act 2016 (BC Act) and the Fisheries Management Act 1994 (FM Act) (referred to in section 1.7 of
the EP&A Act) and therefore the requirement for a Species Impact Statement (SIS) or a
Biodiversity Development Assessment Report (BDAR)

1 The potential for the project to significantly impact on Matters of National Environmental
Significance (MNES) or Commonwealth land and the requirement to make a referral to the
Australian Government Department of Agriculture, Water and the Environment for a decision by
the Commonwealth Minister for the Environment and Energy on whether assessment and
approval is required under the Environment Protection and Biodiversity Conservation Act 1999
(EPBC Act).
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Figure 1-1Location of the project
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2. Project need and justification

2.1 Background to the project

2.1.1 The Murray -Darling Basin Plan

The Federation drought (between 1895 and 1902) provided a catalyst to bring the states together to
agree on the management of the Murray River. The River Murray Waters Agreement, involving the
governments of NSW, Victoria, South Australia, and the Australi an Government, commenced in 1915.
The formation of the River Murray Commission followed in 1917.

The first Murray -Darling Basin Agreement, which established the Murray -Darling Basin Commission,
was reached in 1987. The Millennium drought, which occurred from 1997 to 2009 in much of

southern Australia, led to an increased understanding of environmental management constraints
and water management requirements. This highlighted the limits and weaknesses of how water in

the Murray -Darling Basin (the Basin) was managed and highlighted the need for continuing reform.

In response, the Water Act 2007 (Cth) (the Water Act) was enacted.

As a requirement of the Water Act, the Murray -Darling Basin Authority (MDBA) was formed . The
MDBA was required to develop a plan to manage how much water could be used by industries and
communities in the Basin. The Basin Plan was adopted in November 2012. The aim of the Basin Plan
is to bring the Basin back to a healthier and sustainable le vel, while continuing to support farming
and other industries for the benefit of the Australian  population . The Basin Plan sets the amount of
water that can be taken fro m the Basin each year.

There are several key components of water management in the Murray  -Darling Basin, which work as
an integrated package:

1 Water entittements da permanent share/allocation of water within a catchment
1 Water trade ddthe ability to sell water entittements and/or allocations

1 Water resource plans domanagement plans that define how water in a catchment can be used
sustainably

9 Sustainable diversion limits dhow much water can be used in the Murray -Darling Basin while
leaving enough water for the environment

1 Monitoring , accounting and compliance

2.1.2 The sustainable diversion limits and the adjustment mechanism

The Basin Plan sets sustainable diversion limits (SDL) for each catchment or group of catchments.
The SDLs set were lower than the amount of water that was being used at the time. As a
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consequence, water has to be recovered to meet the limit. Across the Basin the additional amount of
water needed to meet the SDLs and improve river and wetland health is an average of

2,750 gigalitres ( GL) per year. It is estimated that 2,107 GL of water had been recovered by
September 2021.

To provide flexibility, the Basin Plan includes a mechanism (the SDLAM) to adjust the SDLs to
achieve equivalent social, economic and environmental outcomes with less water recovery. The
SDLAM program allows the SDLs to be adjusted within defined limits to  offset the remaining gap
between extractions and the desired 2,750 GL of water saving. The ability to do this, and make
additional water available for communities, is subject to implementing a range of projects, which
include:

1 Supply projects diimproving the efficiency of how water is delivered to the environment

9 Efficiency projects doprojects or activities that change water use practices and save water for
the environment

9 Constraints projects dprojects that aim to overcome some of the physical barriers and river
management practices that impact the ability to move environmental water around the Basin

In 2017, the Australian, NSW, South Australian and Victorian governments notified a package of
supply and efficiency measure projects, of which NSW was the proposed lead or co  -proponent
jurisdiction for 22 projects. In early 2019, NSW signed a funding sche dule with the Australian
Government to undertake detailed planning for a number of these projects under the SDLAM
Program. In September 2021 an agreement was reached to accelerate the funding for a certain
number of these projects, including the YCMP.

This strategy provides a program -ST yT1 S$3a00PUagNIKUIKNUET 3OPURT gKE I ZN
SDLAM program.

SDLAM projects

Supply projects provide the opportunity to efficiently deliver water for the environment, balancing
environmental water requirements with the needs of other water users. Supply projects must deliver
equivalent or better environmental outcomes comparedtot hose achieved under current Basin Plan
settings, using less water. The water can then remain in the river for consumptive uses.

Supply projects are able to offset a quantity of water, which would otherwise need to be recovered
from the Basin to a maximum volume of 605 GL. The projects seek to provide equivalent
environmental outcomes with a reduced volume of water and reduce the am  ount of water that
needs to be recovered to meet the SDLs. Project examples include environmental works, building or
improving river or water management structures, changes to river operations, and works to reduce
evaporation losses. Modelling of the suppl y projects indicates that implementing the projects would
save up to 605 GL of water. This estimated saving has been incorporated into an amendment of the
Basin Plan.
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Constraints projects aim to overcome some of the physical barriers that impact delivering water in

the system. Constraints projects can include changes to physical features such as crossings and
bridges. They can also change river operating practices and r ules. They could provide environmental
water managers more flexibility in releasing and moving water through the system.

An assessment of the status of the SDLAM projects undertaken by the Murray  doDarling Basin
Authority in 2022, identified a shortfall of 190 to 315 GL/year from the expected 605 GL/year
contribution as a result of project delays. As such, the NSW Government  has brought forward its
remaining SDLAM projects through the NSW SDLAM Acceleration Program (the Acceleration
Program). The Acceleration Program, which has received $ 445 million in funding, will remove
barriers and streamline construction funding to allow  the delivery of five projects by December
2026. It will deliver up to 45 GL of the outstanding amount of water needed to reach the 605 GL
target required by the Basin Plan each year, delivering strong ecological outcomes for the Basin.

The YCMP is being delivered as a supply measure under the SDLAM Acceleration Program.
Yanco Creek Modernisation Project

The YCMP involves infrastructure upgrades and new installations to improve water management as
part of SDLAM program commitments. The objectives of the YCMP as defined in the  Yanco Creek
Modernisation Project goProject Execution Plan v1.0(DPE Water) August 2021 include:

1 Water savings through modernisation works involving replacement and/or modification of
existing weirs, modification and/or removal of infrastructure to reduce transmission losses,
access to alternative supply points, installation of new technology for monit oring and control,
and the ability to divert operational surplus flows in Forest Creek near Warriston Weir back to
the Billabong Creek via Piccaninny Creek

1 Improved fish passage and ability to provide environmental flow regimes
1 Renewal of water supply infrastructure and improved level of service to end -users

1 The proposed upgrade of the Wanganella Swamp infrastructure is one of the sub -projects of the
YCMP program and is the subject of this REF .

2.2 Project objectives

The project objective is to replace existing infrastructure within Wanganella Swamp, which is
currently in poor condition, with new and additional infrastructure to achieve inundation targets as
established with NSW DCCEEW in association with the Commonwea Ith Environment Water Holder
(CEWH). The outcome sought in achieving these inundation targets is to improve ecological
outcomes for water bird breeding and wetland communities at Wanganella Swamp.

The condition of current infrastructure would likely worsen over time during future environmental
water flow events if left as is. Upgraded and new infrastructure would remove the need for ongoing
repairs to damaged infrastructure as well as eliminate the  need to install temporary infrastructure
during planned environmental flow events.
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The project objective is to replace existing infrastructure within Wanganella Swamp, which is
currently in poor condition, with new and additional infrastructure to achieve inundation targets as
established with  NSW DCCEEWin association with the Commonwealth Environment Water Holder
(CEWH). The outcome sought in achieving these inundation targets is to improve ecological

outcomes for water bird breeding and wetland communities at Wanganella Swamp.

The infrastructure is proposed to be owned, operated and maintained by WaterNSW , and
environmental watering of Wanganella Swamp would be undertaken in accordance with
management plans developed by environmental managers (e.g. Commonwealth Environmental
Water Office Water Management Plan 2022 -23).

2.3 Existing infrastructure and operations

Wanganella Swamp currently contains existing infrastructure that has been used to manage flows
in and through out the swamp . These include:

1 Two culvert structures to enable drainage under Cobb Highway from the eastern portion of the
swamp to the western portion of the swamp

1 Estuary Creek offtake regulator, used to manage flood flows in ~ Eastern Swamp by discharging
water to Billabong Creek via Estuary Creek

1 McCrabbs block bank and regulator in the north  -western (downstream) extent of Wanganella
Swamp

1 An abandoned upper Clarkes Creek regulator located in the eastern part of Wanganella Swamp
at the Clarkes Creek offtake, upstream of Cobb Highway

1 Anirrigation pump station and channel used to pump environmental water from Billabong Creek
to the Eastern Swamp to maintain water levels in the swamp during environmental watering, as
well as supply a private Irrigation use

9 Two access culverts along Forest Creek Anabranch as part of the lower (western) swamp.

The existing Estuary Creek Regulator and McCrabbs Regulator are currently owned and operated
by WaterNSW. The existing Access culvert 1 and Access culvert 2 located in the Forest Anabranch
(i.e. downstream of McCrabbs Regulator) are currently privately owned.

Environmental objectives from managed environmental watering events within the Forest Creek
System downstream of Forest Creek at Warriston Weir vary but typically fall into one of two key
categories :

i Targeted environmental outcomes within Wanganella Swamp (e.g. waterbird breeding event)

9 Targeted environmental outcomes within the streams upstream and downstream of Wanganella
Swamp

@ This may or may not also include targeted environmental outcomes within Wanganella
Swamp at the same time .
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Currently, prior to a managed environmental flow event, NSW DCCEEW 'EBiodiversity and
Conservation Group (BCS Group) will typically consult with the Commonwealth Environmental Water
Holder (CEWH) to develop a planned flow regime for the event. BCS Group then negotiates with
relevant landholders on an event -by-event basis r egarding the delivery of the environmental water
prior to lodging a formal water order (as per the requirements of the Water Management Act 2000)
with WaterNSW for delivery.

Due to current delivery constraints in the system, environmental watering downstream of Forest
Creek at Warriston Weir is often limited to about 100 ML/day.

During a managed environmental flow event, the existing Estuary Creek Regulator located in the
Eastern Swamp area is normally fully closed, however, there have been multiple times in recent
years when Estuary Creek Regulator has been opened to deliver envi ronmental water for targeted
ecological outcomes within Estuary Creek. In addition, there have been times such as following the
end of a managed environmental water event, when Estuary Creek Regulator has been opened to
assist the Eastern Swamp cycle throu gh a drying phase.

In the past, temporary infrastructure has been used to increase the area of inundation in the Eastern
Swamp that also enables inundation of the upper section of Clarkes Creek which is located at a
higher elevation.

Similarly, the existing McCrabbs Regulator has been used during managed environmental flow
events to increase the area of inundation in the Western Swamp area.

The most significant environmental watering event delivered to Wanganella Swamp in recent years
was in 2020/21. Another significant but small er event was delivered in 2024/25. This is further
discussed in section 3.5.

2.4 Options and alternatives considered

The YCMP includes a suite of proposals to deliver the desired overall environmental outcomes of the
project. These proposals have been developed through several rounds of option investigation and
stakeholder engagement.

A combination of options for the YCMP was first documented in the 2015  Business case for
modernising supply systems for effluent creeks  doMurrumbidgee River (WaterNSW, 2015). Since
then, the options have been refined and developed with stakeholder input, to assist in identifying
preferred options and design elements for furthe  r investigation. The evaluation was centred around
the application of a multi -criteria analysis approach incorporating both quantitative and qualitative
data. Details of the options evaluation are contained in the NSW SDLAM Options Evaluation
Framework (Al luvium, 2020 a) and the User Guide for the NSW SDLAM Options Evaluation
Framework (Alluvium, 2020 b).

Following the multi -criteria analysis of the YCMP options, the further development of environmental
water efficiency works in Wanganella Swamp was listed as a priority option.
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2.4.1 Options assessment

There were four primary options for the management of environmental water within Wanganella
Swamp identified through the design development process  (refer section 2.5). These are presented
in Table 2.1

Table 2.1Design options for Wanganella Swamp

Option 1 Do nothing option a DKNUt 37T N3zgU3It UKNNt I ?23Z2a€3gN:
for the project as it would continue to provide limited control
of environmental water within a small portion of the swamp
and with resultant risks to environmental outcomes. This
option would n ot correct the poor condition of the existing
infrastructure and their ineffective water level controls.

Option 2 Replace existing two Option 2 considered the potential to construct new works

regulators, construct four throughout the swamp to maximise the area of controlled
new regulators on Eight Mile | inundation. The assessment of this option identified that the
and Clarkes creeks, and proposed regulator on the upper part of Clarkes Creek risks
duplicate existing significant impacts t o Aboriginal cultural heritage, and the
environmental water proposed regulator on the lower part of the creek may not
pumping capacity from offer any substantial inundation control. The duplication of
Billabong Creek. pumping capacity was not warranted based on further
analysis and the existing capacity was identi fied as sufficient
to top up any evaporation losses during environmental
watering within the swamp.

Option 3 Replace existing two Option 3 was a refinement of Option 2 to mitigate potential

regulators and construct impacts to Aboriginal cultural heritage and effects of

three new regulators on proposed new regulators to the Cobb Highway. Further

Eight Mile and Clarkes analysis of the regulator on Clarkes Creek identified that it

creeks. may not be warranted as th e area would be subject of
inundation from the new regulators on Eight Mile Creek. In
addition, the cost of the new regulator on Clarkes Creek and
the potential additional inundation area was assessed as poor
value in the value management assessment.

Option 4 Replace existing two Option 4 was identified as the preferred option, as it involves

regulators, construct two

new regulators on Eight Mile

Creek.

the ability to control the environmental inundation of the
majority of the swamp area, rectifies the deficiencies of the
existing regulators and offers better value within the overall
YCMP budget.
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Through the design process several other elements of the above options were considered. These
included the following:

1 Construct an intermediate bank within the western section of the swamp to provide a larger area
of inundation in the top half of this part of the swamp. This element was not progressed as it
lacked stakeholder support, and it presented risks to Aboriginal cultural heritage and wetland
ecology .

1 Construct an additional regulator upstream of the existing McCrabbs regulator to allow flows to
return to Billabong Creek near Wanganella Weir. This element was not progressed as it lacked
stakeholder support from the environmental water managers who had a preference for providing
water to the Forest Creek system downstream of McCrabbs regulator .

1 Provide additional pumped water capacity from the Wanganella Weir pool along the Peppin Ram
channel. This element was not progressed due to potential impacts to areas of high conservation
status, cost and a stakeholder preference to duplicate the existing pumped water system if
required .

3.2.2 Preferred option

The proposed works at Wanganella Swamp outlined in Option 2 and Option 3 included five
regulators and two access culverts. One of these regulators, Upper Clarkes Creek,  was
subsequently removed from the scope of works by NSW DCCEEWoprimarily due to poor value for
money and safety issues. NSW DCCEEW advised that removing this structure from the scope of
works does not compromise the ecological objectives at Wanganella Swamp.

Eastern Swamp and Western Swamp

Wanganella Swamp has been sectioned into the Eastern Swamp and Western Swamp  to define
sections of the project .

The preferred option for the Eastern Swamp includes the replacement of the Estuary Creek offtake
regulator with a new structure, comprising of a layflatg  ate, as well as an upgrade to part of the
existing block back, to return water to the Billabong Creek  for native vegetation purposes , and also
enabl es downstream fish passage.

The preferred option selected for the Western Swamp  includes the replacement of the existing
McCrabbs regulator with a new structure comprising a layflat gate, and an  upgrade of the existing
block bank and spillway . This option was selected as it is required to maintain the target inundation
level for the Western Swamp and enables downstream fish passage.

Access culvert 1 and Access culvert 2

Upgrades to Access culvert 1 and Access culvert 2 are required based on assessment of their soil
profiles and foundation s through the geotechnical assessment. The matters identified that require
the access culverts to be upgraded include :

1 Access culvert 1 was identified under the geotechnical assessmentto have a foundation soil
material of Silty Clay without dispersion , and the hydraulic gradient below the regulator was
found to be extremely low. Therefore, A ccess culvert 1was required to be upgraded to increase
stiffness, bearing capacity and provide a quality foundation for the new embankment
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1 Access culvert 2 was identified under the geotechnical assessment to have  an adequate existing
fill material and foundation . However, the existing fill material is required to be excavated a
minimum of 30 ¢ entimetres below ground level to prepare a quality foundation for the new
embankment .

2.5 Design development

The concept design for Wanganella Swamp was refined through the following design development
process:

9 Basis of Design workshop held in August 2021 with key stakeholders
1 Safety in Design workshop held in February 2022

1 Submission of draft concept design to the Design Focus Group (DFG) in March 2022  to DFG
group members:

o 3Rivers

@ NSW DCCEEW

P WaterNSW

g Fisheries Department of Primary Industries Regional Development

Meeting with DFG in June 2022 to agree on approach to addressing comments
Value management workshop held in July 2022
Update of draft concept design to final concept based on agreed approach

Review of value management with a workshop in February 2023

= =4 =4 -4 =4

Refinements to avoid impacts to Aboriginal cultural heritage sites identified during site survey
and impacts to the Cobb Highway

1 Updated scope changes following value management considered by Stakeholder Advisory
Group in April 2023

1 Endorsement of the draft detailed design by the DFG in September 2023

2.5.1 Design refinements

This REF has been prepared based on the design of the project as at October 2024. At that time,
detailed design for all structures, with the exception of the Eight Mile Creek Northern regulator and
Eight Mile Creek Southern regulator, ha d been finalised .

The detailed design for the Eight Mile Creek Northern regulator and Eight Mile Creek Southern
regulator will progress over the coming months, however, it is assumed that design changes will

occur within the already defined Contractor Activity Zone ( CAZ) and clearing area footprints. If this
is not the case and this REF has already been endorsed, a consistency check will be undertaken by
NSW DCCEEW against this REF. Depending on the extent of the design changes, if necessary, a REF
addendum may be prepare d.
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In early 2025 there was a slight amendment to the location of the access track and solar panel
enclosure at the McCrabbs Regulator. This change is shown in  Figure 2-1and was the result of lining
up the proposed access track with the existing track . The refinement is not considered to be
material and would not change the overall findings as documented in this REF as:

1 The assessment of impacts to biodiversity as described in this REF has been based on mapping
and calculations of the CAZ and clearing areas. The solar panel enclosure (measuring
0.0040 ha), although to be located outside of the originally defined clearing area, is within the
UIZNNGNINacIasSpPTl ag23GTTtracel € plagiieatdgeioadDKNaS3 §
localised and g UT €t ? K3 N T JénjoKdifferens &egetafion types. That is, PCT 160 Nitre
Goosefoot shrubland wetland on clays of the inland floodplains has been identified throughout
the area that this refinement occurs (refer Figure 6-1). In addition, the area has been identified as
being heavily impacted by cattle grazing with degraded creek banks present

1 The access track relocation occurs within the  existing CAZ. The assumptions in terms of
vegetation removal therefore do not change for this area  (i.e.within this area it has already been
assumed that vegetation and habitat would be partially removed (removal of understorey and
mid-storey vegetation only)) .

§ The design refinement dUT € thari§e the construction or operational assumptions that have
informed the assessments for noise and vibration, air quality, visual, socio -economic and traffic
(e.g. distances to sensitive receptors, construction haulage routes  and traffic volumes ).

§ The design refinement ¢ UT Eimpadt dny new or additional land parcels not already described
in this REF.

§ The design refinement dUT € tharigeithe construction assumptions (e.g. use of coffer dams,
timing of construction, erosion control) that have informed the geology and soils, groundwater
and hydrology assessments .

§ The design refinement ¢ UT Edhadhde the o perating principles outlined in the Yanco Creek
System Operations Plan (as of October 2024).
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Figure 2-1Design refinement at McCrabbs regulator
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2.5.2 Design inundation and natural flood events

Flood modelling was undertaken to identify the potential changes in the water levels as a result of
the proposed infrastructure at Wanganella Swamp. The modelling compared the existing and
proposed design water levels under 1% and 2% Annual Exceedance Prob ability (AEP) events . The
hydraulic modelling demonstrates that the proposed infrastructure as part of the proposal is
expected to result in insignificant increases to inundation levels in comparison to existing water
levels.

Further information for the modelling on this catchment is provided in Appendix F of this REF as
well as the Billabong Creek EIS : Appendix G-Hydrology assessment and Appendix H -Sub App E-
Wanganella Hydraulic Modelling Report.

A hydraulic modelling risk assessment as detailed in Appendix F was undertaken to consider the
accuracy and limitations of the hydraulic model. This risk assessment concluded that there is a low
risk of adverse impacts from unexpected inundation within the Wanganella Swamp area. However, if
during the commissioning phase of the project, there is an  any unexpected inundation

(i.e.inundation of the green area adjacent to the Cobb Highway ), measures to minimise inundation
would be undertaken in consultation w ith individual landholders.
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3. Description of the p roject

3.1 Overview

The Department of Climate Change, Energy, the Environment and Water  doWater Group proposes to
undertake the following works to  assist environmental watering of Wanganella Swamp :

Eastern Swamp

1 Construction of a new regulator structure (13 m etres long, 18 metres wide (consisting of seven
1.8 x 1.8 nmetre gate openings) and 2.4 m etres high) on Eight Mile Creek upstream of the existing
northern Cobb Highway culvert structure. This is referred to as the Eight Mile Creek Northern
regulator. This will contain a regulator structure with flume, layflat gate and plunge pool for
downstream fish passage. This structure will be automated with solar power, including solar
panels and batteries

1 Construction of a new regulator structure (13 m etres long, 8 metres wide (consisting of three
1.8x 1.8 metre gate openings) and 2.4 metres high) on Eight Mile Creek upstream of the existing
southern Cobb Highway culvert structure. This is referred to as the Eight Mile Creek Southern
regulator. This will contain a regulator structure with flume, layflat gate and plunge pool for
downstream fish passage. This structure will be automated with solar power, including solar
panels and batteries

1 Upgrade of the existing Estuary Creek offtake regulator with a new regulator (13 metres long,
1.8 metres wide and 1.5 metres high) and levee bank, comprising a reinforced concrete box
culvert, layflat gate and implicit plunge pool for downstream fish passa ge. This structure will be
automated with solar power, including solar panels and batteries in a separate electrical
enclosure nearby

Western Swamp

1 Replacement of the existing McCrabbs regulator with a new regulator (16 metres long,
1.8 metres wide and 1.8 metres high) and spillway and levee bank, comprising a reinforced
concrete box culvert, a layflat gate and implicit plunge pool for downstream fish passage. This
structure will be automated with solar power, including solar panels and b atteries in a separate
electrical enclosure nearby

1 Removal of existing culverts at two locations along Forest Creek Anabranch and replacement
with two new box culverts (referred to as Access culvert 1 and Access culvert 2), each measuring
2.4 metres long, 1.2 metres wide and 1.2 metres high

1 Key features of construction and operation of the project can be seen in Figure 3-1
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Figure 3-1Key features of the project
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3.1.1 Definitions
For the purposes of this REF, the following terms have been used :

O N Tpréject re¥ers to the proposed works required to undertake Part 3 of the YCMP
(Wanganella Swamp regulator)

The DD URT § wduaeBT & ?

1 Clearing area: Areas required to construct the proposed infrastructure. Within this area it is
assumed that all vegetation and habitat would be removed, however, this is a conservative
assumption and contractors should be encouraged to avoid removal where they can (through the
proposed mitigation measures, see section 8.3).

Excavated material from the clearing area around the construction works may be reused as part
of the project, such as for the construction of water retaining structures, where the material is
suitable for achieving compaction and complies with applicable requirements. If material is not
suitab le or where additional material is required, the construction of the projects would also
require the importation of material (clay) from a nearby site, known as the  zorrow site ?

f Contractor Activity Zone (CAZ):u UgaKNUt € 3 Unde&iNggabJ GRP3KNAaXKg3d Z2UnSg 3Gl
construction purposes e.g. laydown, site sheds, parking. Assumed topsoil would need to be
removed/cleared, with some re -grading to create level areas and grubbing and clearing of small
shrubs/grasses. Trimming of trees may be required

9 Access tracks : Tracks required for construction and operation of the project. All access tracks
would be up to 5 m etres wide and may include some upgrade works (such as surfacing and tree
trimming) .

1 Borrow site : The borrow site proposed for the project is located on private land , to the east of the
Estuary Creek regulator, within the clearing area of the CAZ.

Proposed works at the borrow site includes excavating the stockpiled material on either side of
the existing dam to the ground surface level. Stockpiling of fill material would occur either
adjacent to where it is excavated or at laydown areas within the  CAZ. Clay material would be
stockpiled for conditioning, which is the process by which the material is made ready for use in
construction. Temporary storage of smaller quantities of material would occur within the
infrastructure CAZ as the materials are use d during construction .

The material at the borrow site would be used in the construction of the Wanganella Swamp

project infrastructure (this project) as well as the construction of the Wanganella regulator,
which is being assessed as a separate project under an Environmental Impact Assessment
(referred to as the Billabong Creek EIS ). The use of the borrow site has been assessed within this
REF. The Wanganella regulator is located to the north -west of the borrow site, with access
provided via Zara Road. Vehicles from the proposed borrow site travelling to the Wanganella
regulator would use Wanganella -Conargo Road, the Cobb Highway and Zara Road .

The material to be used as borrow material is stockpiled material from the excavation of a farm
dam that has been placed either side of the farm dam. There is approximately 8,000 cubic
metres of material available dfor both the Wanganella Swamp and the Billabong Creek EIS
project. However, how much material is used from the borrow site will depend on the suitability
of the material at each of the proposed infrastructure locations . If the contractor finds that the
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material at each individual construction site is suitable for reuse in constructing the new
infrastructure, then this will be used in the first instance

Condition surveys would be carried out on Wanganella -Conargo Road prior to works
commencing . The contractor would be required to maintain the condition of the road using water
carts and a grader. It is likely that the road would require instatement of gravel road and
potential road closures during construction

3.2 Location of the pr oject

3.2.1 Locality

The project area is located in the suburb of Wanganella in the Riverina region of NSW. It is located
south of Zara Road and Wanganella -Conargo Road, and north of Monimail Road , within the Edward
River Local Government Area (LGA) . Neighbouring areas and towns include Stud Park, Pretty Pine ,
Wandook, Deniliquin , and Hay.

The Wanganella Swamp basin is about 470 hectares in size and receives inflows via Eight Mile
Creek, which receives water from Forest Creek. The swamp also includes the upper part of Clarkes
Creek. The swamp has high environmental value and is known for its bird breeding events.

Wanganella Swamp lies partly within Crown land, part of a travelling stock route (surrounding Cobb
Highway), and partly on private land. The area of private land is used for primary production. The
upper (eastern) and lower (western) portions of the swamp  are divided by the Cobb Highway, which
is the main road connecting Hay, Wanganella village and Deniliquin.

The broader locality is dominated by large open plain rural blocks used for livestock grazing and
cropping.

The components of the project, including the regulators, access tracks and the borrow site are

zoned as RU1 Primary Production under the Conargo Local Environmental Plan 2013. The exception

is a small section of the access track that intersects the Cobb Hi  ghway, adjacent to Lang Street
which is zoned as RU5 Village.

McCrabbs regulator and Estuary Creek regulator are located on privately owned land, while Eight
Mile Creek Northern regulator and Eight Mile Creek Southern regulator are on Crown land.

Table 3.1outlines the key project area identifiers and information. Referto  Figure 4-1for a map of
the project areas surrounding land tenure and zoning information.
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Table 3.1Project Location

Wanganella
Swamp
section

Eastern
Swamp

Western
Swamp

Access
tracks

Infrastructure

Regulator s on
Eight Mile Creek
(Northern and
Southern)

Estuary Creek
offtake regulator
upgrade

McCrabbs
bank/regulator

Access culvert 1
and Access
culvert 2

Tracks required

for construction

and operation of
the project

All access tracks
would be up to

5 metres wide
and may include
some upgrade
works (such as

Location details

Eight Mile Creek Northern regulator
adjacent to the Cobb Highway,
approximately 3.3 km south of
Wanganella centre.

Eight Mile Creek Southern regulator
approximately 100 m to the east of the
Cobb Highway, and approximately 4 km
south of Wanganella Centre.

Eight Mile Creek Northern regulator:

91 Lot/DP redacted
Eight Mile Creek Southern regulator:

9 Lot/DP redacted

At the existing Estuary Creek regulator
structure .

9 Lot/DP redacted

At the existing McCrabbs bank/
regulators . Currently private land.

9 Lot/DP redacted

Near the confluence of Forest
Anabranch and Eight Mile Creek, s outh
of Zara Road

Access culvert 1:

9 Lot/DP redacted
Access culvert 2:

9 Lot/DP redacted

Access tracks at various locations
throughout project area (refer  Figure 1-1)
Lot/DP redacted

Lot/DP redacted

Lot/DP redacted

Lot/DP redacted

Lot/DP redacted

Lot/DP redacted

Lot/DP redacted

Lot/DP redacted

= =4 4 —a -8 -8 -8 -9

Ownership

Located on Crown land (to
be permanently acquired
for the project).

WaterNSW to own and
operate infrastructure

Located on private land (to
be permanently acquired
for the project).

WaterNSW to own and
operate infrastructure

Located on private land (to
be permanently acquired
for the project).

WaterNSW to own and
operate infrastructure

Located on private land.
Private landowners to own
and operate

infrastructure .

Majority of access tracks
are on private land, except
for the Cobb Highway
(which is managed by
Transport for NSW and
Edward River Council ) and
Zara Road (which is
managed by Edward River
Council). Access
easements to be obtained
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Wanganella Infrastructure Location details Ownership

Swamp

section
surfacing and 9 Lot/DP redacted prior to construction for
tree trimming) 1 Lot/DP redacted facilitate construction of

{1 Lot/DP redacted the project infrastructure.

 Lot/DP redacted Access easements to be

9 Lot/DP redacted obtained prior to operation
to provide access to the
regulators for ongoing
maintenance and
operation .

Borrow site Existing Directly south of Wanganella -Conargo Agreements will be
stockpiled Road, east of the project infrastructure sought with the private
material on Borrow site: landowner prior to
private property q Lot/DP redacted construction .

9 Lot/DP redacted

3.2.2 Description of the project area

The project area is located within the suburb of Wanganella in the Riverina region of NSW. It is

located south of Zara Road and Wanganella -Conargo Road, and north of Monimail Road, within the

Edward River LGA. Neighbouring areas and towns include Stud Park, Pretty Pine, Wandook,
Deniliquin,andHay. uUga KT g 3 ZNKNNt JKNT 3JEgZabg3IANYyT PIuz NIKNT I
predominantly characterised by RU21Primary Production land use zoning . The town of Wanganella

features local shops and residences located to the north of the project, under land use zoning RU5

Village.

The regional landscape is visually characterised by generally flat open plains with low level
vegetation and scattered and clustered groups of trees

State vegetation mapping, i.e. the NSW State Vegetation Type Map (SVTM), acknowledges Plant
Community Types (PCTs) to occur for each part of the project. The visual landscape and PCTs for
each part of the project are detailed below.
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Estuary Creek

Figure 3-2 Visual landscape of the project, located at  Estuary Creek

pepartment of
fiater Conservation

ulator

Estuary Creek Reg

A
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]

F operations Engineer Phone. 026953 0700

Figure 3-3 Visual landscape of the project, located at Estuary Creek
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Estuary Creek PCTs

1 PCT 10: River Red Gum- Black Box woodland wetland of the semi -arid (warm) climatic zone
(mainly Riverina Bioregion and Murray Darling Depression Bioregion) (NSW DCCEEW 2024c)

1 PCT 13: Black Box- Lignum woodland wetland of the inner floodplains in the semi  -arid (warm)
climate zone (mainly Riverina Bioregion and Murray Darling Depression Bioregion) (NSW
DCCEEW 2024c)

M PCT 17: Lignum shrubland wetland of the semi -arid (warm) plains (mainly Riverina Bioregion and
Murray Darling Depression Bioregion) (NSW DCCEEW 2024c)

1 PCT 160: Nitre Goosefoot shrubland wetland on clays of the inland floodplains  (NSW DCCEEW
2024c)

1 PCT 182 Cumbungi rushland wetland of shallow semi -permanent water bodies and inland
watercourses (NSW DCCEEW 2024c).

McCrabbs regulator

Figure 3-4 Visual landscape of the project, located at McCrabbs  regulator
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Figure 3-5 Visual landscape of the project, located at McCrabbs  regulator

McCrabbs regulator PCTs

1 PCT 17: Lignum shrubland wetland of the semi -arid (warm) plains (mainly Riverina Bioregion and
Murray Darling Depression Bioregion) (NSW DCCEEW 2024c)

1 PCT 160: Nitre Goosefoot shrubland wetland on clays of the inland floodplains (NSW DCCEEW
2024c).
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Eight Mile Creek North ern and South ern regulators

=

=X

Figure 3-6 Visual landscape of the project, located near Eight Mile Creek North ern regulator

Figure 3-7 Visual landscape of the project, located near Eight Mile Creek South ern regulator
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Eight Mile Creek North ern regulator and Eight Mile Creek South ern regulator PCTs

1 PCT 160: Nitre Goosefoot shrubland wetland on clays of the inland floodplains (NSW DCCEEW
2024c)

1 PCT 182: Cumbungi rushland wetland of shallow semi -permanent water bodies and inland
watercourses (NSW DCCEEW 2024c) .

Access culvert 1 (east) and Access culvert 2 (west)

Figure 3-8 Visual landscape of the project, located at Access  culvert 1 (east)
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Figure 3-9 Visual landscape of the project, located at Access  culvert 2 (west)

Access culvert 1 (east) and Access culvert 2 (west) PCTs

1

PCT 1Q River Red Gum - Black Box woodland wetland of the semi -arid (warm) climatic zone
(mainly Riverina Bioregion and Murray Darling Depression Bioregion) (NSW DCCEEW 2024c)

PCT 13 Black Box - Lignum woodland wetland of the inner floodplains in the semi  -arid (warm)
climate zone (mainly Riverina Bioregion and Murray Darling Depression Bioregion) (NSW
DCCEEW 2024c)

PCT 17 Lignum shrubland wetland of the semi -arid (warm) plains (mainly Riverina Bioregion and
Murray Darling Depression Bioregion) (NSW DCCEEW 2024c)

PCT 46: Curly Windmill Grass - speargrass - wallaby grass grassland on alluvial clay and loam on
the Hay Plain, Riverina Bioregion (NSW DCCEEW 2024c)

PCT 160 Nitre Goosefoot shrubland wetland on clays of the inland floodplains (NSW DCCEEW
2024c)

PCT 163 Dillon Bush (Nitre Bush) shrubland of the semi -arid and arid zones (NSW DCCEEW
2024c)

PCT 182 Cumbungi rushland wetland of shallow semi -permanent water bodies and inland
watercourses (NSW DCCEEW 2024c).
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Borrow Site

Figure 3-10 Visual landscape of the project, located at the borrow site

Borrow Site PCT
1 PCT 164 Cotton Bush open shrubland of the semi -arid (warm) zone (NSW DCCEEW 2024c).

3.3 Construction works

The exact nature of works involved in the construction of the project may differ depending on the
site -specific conditions present at the time of construction  (i.e. weather conditions) . However,
detailed construction methods, including consideration of site  -specific requirements, would be
outlined in a Construction Environmental Management Plan (CEMP) developed for the project  in
accordance with the safeguards listed in section  8.3.

3.3.1 Construction
Construction would generally follow the following steps:

1 Mobilise site facilities and construct hardstand (150 millimetres thick, should a crane be
required). Any topsoil to be removed and stored separately for reuse

1 Undertake clearing and grubbing activities and vegetation removal

1 Install silt fence across the waterway (downstream and upstream) and establish erosion and
sediment controls
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1 Install earthen cofferdam (if required) on connecting channel upstream and potentially
downstream depending on tailwater levels

1 If required, d ewater the cofferdam, by installing sump and dewatering pump and temporary
bypass pump and pipe

1 Undertake removal /demolition of existing infrastructure where applicable

T Undertake excavation /earthworks for new infrastructure

1 Place and compact new blocking bank (impermeable clay fill material)

9 Install in -situ concrete cut offs, prepare blinding layer for culvert base slab and endwalls

1 Pour base slab and reinforcement connections to endwalls and install box culverts (pre -cast)
using truck -mounted crane

1 Pour gate walls and endwalls (or use pre -cast elements)

9 Backfill around culvert /gate as per method required specification ( e.g. manually operated
compaction equipment)

1 Re-shape bank and creek bed in immediate vicinity of structure

=

Place geotextile and erosion protection rock rip rap at upstream and downstream ends of
structure and on spillway

Place crushed rock track base over structure
Place and compact gravel hard stand

Topsoil /revegetate banks (if required)

= = =4 =4

Install Rubicon Flumegate complete with galvanised iron gridmesh walkway, handrails, solar
power, controls and telemetry

1 Commission gate (as per manufacturer /WaterNSW requirements)
T Remove earthen cofferdams
M Tidy site and demobilise.

Construction is expected to generally occur during dry periods, although construction of the
regulators may require works within the watercourse when water is present, or to protect the works
against high flows. In this event, it is expected that the contr  actor may construct an earthen
cofferdam, and the works area would be dewatered. The cofferdam construction methods would be
confirmed by the construction contractor and would factor in water depths, river flows, water
velocity and ground conditions at the time of the works.
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3.3.2  Proposed construction equipment

Plant and equipment likely to be used during construction may include, but is not limited to, the
following:

1 Tipper trucks 1 Front end loader

i Excavators 1 Concrete ready -mix truck
1 Compaction roller M1 Semi-trailer

M1 Water cart 1 Light vehicles.

3.3.3  Proposed workforce

It is expected that a workforce of about three to 10 personnel would be required at different stages
of construction at each of the locations .

3.34 Construction hours and duration

Subject to receiving approval, it is expected that construction would commence in mid -2025 and
take up to three months at each structure  (but will likely be less at each individual location).

It is likely that works would take approximately  six to nine months to complete across all the
infrastructure sites.

The construction of the project would generally take place during standard construction hours  or as
agreed with the landowner. Standard construction hours are  outlined in the Construction Noise and
Vibration Guideline (CNVG) (NSW Roads and Maritime Service, 2016) as follows:

1 Monday to Friday 7am to 6pm
1 Saturday 8am to 1pm
1 No work on Sundays or public holidays .

The construction contractor, after obtaining the support of the private landowner, may apply to
NSW DCCEEW if works are required outside of standard hours through an out -of-hours works
permit.

3.3.5 Traffic and access

During construction, the daily number of vehicles associated with  each infrastructure site would be
about:

1 5 heavy vehicles (bring construction plant and equipment to the proposal site)
1 10 personnel vehicles per day .

Access to the Eight Mile Creek North ern and South ern regulators would be via Cobb Highway.
Access to the Estuary Creek regulator would be via a track off Wanganella  -Conargo Road. Access
to the McCrabbs regulator and the two access culverts would be via Zara Road and privately owned
farm tracks .
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It is expected that some upgrade works (such as light grading, resurfacing, compaction and tree
trimming) would be required to provide access during construction

It has been assumed that all tracks would be approximately five metres wide.

3.4 Ancillary facilities

The proposed borrow site would be located on private land within the designated clearing area
(refer to Figure 3-1). The material to be used as borrow material is stockpiled material from the
excavation of a farm dam. It is estimated that about 8,000 cubic metres of material would be
required for the proposal.

Clay material would be stockpiled for conditioning, which is the process by which the material is
made ready for use in construction. Temporary storage of smaller quantities of material, portable
toilets and site office sheds would occur within the CAZ.

The material at the borrow site would be used in the construction of the Wanganella Swamp project
infrastructure (this project) as well as part of construction of the Wanganella regulator (this is being
assessed separately under an Environmental Impact Ass essment and referred to as the Billabong
Creek EIS). The use of the borrow material at the borrow sites would require assessment as part of
the EIS.

3.5 Operation

3.5.1 Legislative basis

Water Sharing Plans

The Water Management Act 2000 provides the sustainable and integrated management of the water
sources for NSW. Water sharing plans are made under section 50 of the Water Management Act,
2000. The plans set the rules for how water is managed and allocated to support sustainable
environmental, social, cultural, and economic outcomes.

Water sharing plans establish the allocation of water with provisions that address following aspects:

1 Provide water for the environment by protecting a proportion of the water available for
fundamental ecosystem health and includes specific environmental rules (planned
environmental water) .

1 Establish adaptive environmental water (EWA accounts) which is water that can be used at the
direction of the environmental water manager within the plan rules. Held Environmental Water is

entitlement which can arise from water recovery projects or by buyin g water licences. This water

can be used at the discretion of the environmental water manager
1 Protect the water required to meet basic landholder rights

M Set annual limits on water extractions to ensure that water extractions do not increase and
therefore erode the water for the environment or the security of supply to water users
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1 Determine what type of additional licences can be granted such as local water utility access
licences (for town water supplies) and Aboriginal cultural access licences

1 Determine how water is to be shared among the different types of licensed users by setting the
priorities of supply .

1 Provide flexibility for licence holders in the way they can manage their water accounts

1 Specify rules in groundwater plans to minimise impacts on other groundwater users, dependent
ecosystems, water quality and the stability of the aquifer

1 Specify the rules for water trading or dealings

The Water Sharing Plan for the Murrumbidgee Regulated River Water Source 2016 applies to the
Murrumbidgee Regulated River Water Source comprising the regulated rivers within the
Murrumbidgee Western Water Source and the Lower Billabong Anabranch Water Source. This
applies to Wanganella Swamp area and defines the rules under which WaterNSW is permitted to
provide water to Yanco Creek for water users, including the environment

Environmental Watering Plans

The Commonwealth Environmental Water Holder (CEWH) and state environmental water holders in
the Basin make decisions about when and where to use their allocated water to achieve specific and
measurable environmental outcomes. Water holders consider the nee  ds of ecosystems and how
much water is forecast to be available to the river to decide what kind of watering activities will best
support the health and condition of water dependent ecosystems across the Basin.

To achieve the objectives of Chapter 8, the MDBA develops the Basin -wide environmental watering
strategy and annual priorities for water for the environment. The MDBA works with Basin
governments and communities to coordinate the planning, prioritisation a  nd use of water for the
environment. Priorities are set by the MDBA and Basin governments by following the guidance
provided in Schedule 7 of the Basin Plan and the Basin -wide environmental watering strategy.

The CEWH is an independent statutory position that owns and manages most entitlements to water
for the environment in the Basin. The CEWH is supported by the Commonwealth Environmental
Water Office (CEWO). The CEWH provides water for the environment consis tent with the
requirements of the Basin -wide environmental watering strategy and Chapter 8, and considers the
annual priorities developed by the MDBA (Basin -wide) and Basin state governments (regional or
catchment scale). Each year the CEWO considers and p lans for how it will manage Commonwealth
water for the environment. This is documented in annual water management plans.

Each Basin government develops regional long -term environmental watering plans (re gional long -
term plans) for each surface water resource plan area. The Murrumbidgee Long  -Term Water Plan
(MLTWP) is one of nine developed for NSW river systems as required under the Murray ‘EDarling
Basin Plan. The MLTWP is divided into Planning Units (PU) that provide local -scale information about
ecological values and objectives, and environmental water requirements to meet these. Relevant to

the YCMP are the following:

1 PULL: Colombo & Billabong creeks docovers Cheverells Creek Offtake and Hartwood

1 PU12: Lower Yanco Creek to lower Billabong Creek dxovers Cheverells Creek and Wilson
Anabranch

Wanganella Swamp |49



1 PU13: Lower Billabong and intersecting streams docovers Forest Creek, Wanganella Swamp and
Wanganella Weir .

The MLTWP does not establish specific environmental flow requirements for Wanganella Swamp,
but refers to the flow requirements in the Management Plan for Wanganella Swamp (Webster and
Davidson 2010). Key aspects include:

1 Deliver environmental water to maintain waterbird breeding events that have been initiated as a
result of natural flood events, filling the entire wetland for a period of at least four months from
October to January, with an inter -event period of 4 to 5 yea rs

1 Afilling event every 4 to 5 years to maintain the health of aquatic plant communities
9 Providing a post -inundation drying phase .

Every year, the MDBA publishes Basin annual environmental watering priorities (Basin annual
priorities). These priorities draw from the Basin -wide environmental watering strategy, regional

long -term plans and regional annual priorities to identify which en  vironmental assets should receive
water for the upcoming year.

The MDBA works with Basin governments to identify which priorities are important for the Basin as a
whole system, by consulting with holders and managers of water for the environment, scientists and
other experts, river operators, relevant committees, and  First Nations people.

ET c?2€3€T KKNtI30L3TtyNDUt TT {2KE@&BNO262R)Ifobtarget valdes igt@ed L UD 3 (
swamps in the Yanco Creek system, including Wanganella Swamp, identifies the following indicative
watering frequency and history:

1 Aquatic vegetation and waterbirds dxrequired frequency of 3 in every 10 years (maximum dry
interval of 3 years). Demand has been met in 3 of the last 6 years

1 Wetland and black box communities dorequired frequency of 7 to 8 in every 10 years (maximum
dry interval of 2 years). Demand has been met or partially met in 3 of the last 6 years

Basin state governments then identify annual environmental watering priorities for each of their
surface water resource plan areas. These build on long -term watering plans and align with the Basin
annual priorities. State priorities are delivered by statutory agencies responsible for providing water
for the environment.

Basin state governments develop their annual priorities based on consultation with environmental
water holders and managers, scientists and other experts, river operators, and local communities,
including First Nations people.

3.5.2 Infrastructure operation

The proposed Wanganella Swamp infrastructure would be operated to meet the Basin  -wide

environmental watering strategy and annual priorities consistent with the Murray -Darling Basin Plan

2012 (the Basin Plan) and the Murrumbidgee Long -Term Water Plan (MLTWP ). Environmental

watering already occurs within Wanganella Swamp, as discussed in section 2.3, and is well

T EKaAaGSNENT gIZNKNNt IKNTILPATT ZUPF3STINESaKT gIZNKNNT .
Murrumbidgee Surface Water Resource Plan (SW9 Water Resource Plan Area). Every year, the

MDBA publishes Basin annual environmental watering priorities dra  wn from the Basin -wide
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environmental watering strategy, regional long -term plans and regional annual priorities to identify
which environmental assets should receive water for the upcoming year. The MDBA works with
Basin governments to identify which priorities are important for the Basin as a whole system, by
consulting with holders and managers of water for the environment, scientists and other experts,
river operators, relevant committees, and First Nations people.

Environmental water managers (both BCS Group and CEWH) have undertaken environmental
watering in the past similar to that proposed to be achieved by the proposed works. Target
inundation extents for the proposal were established at the Wanganella Swamp Des  ign Basis
Workshop held on 15 July 2021. The use of environmental water at that time was to prevent the
premature recession of water levels that would jeopardise bird breeding. The target inundation
levels for the proposal, determined with these environmen tal water managers were:

1 Eastern Swamp area (east of Cobb Highway) dddesign inundation to achieve a similar inundation
extent as the flood of 2010 -2011, as surveyed on 20 January 2011 (Webster and others 2012) and
the managed environmental watering event of 2020 -2021. The design inundation extent for this
area is 86.3 m Aust ralian Height Datum (AHD) .

1 Western Swamp area (west of Cobb Highway) ddesign inundation to achieve a similar inundation
extent as the managed environmental watering event of 2020 -2021. The design inundation
extent for this area is 85.5 m AHD (design) .

M Clarkes Creek (west of the Cobb Highway) dddesign inundation to achieve similar inundation
extent as the managed environmental flow event of 2020 -2021.

Figure 3-11shows the inundation from the 2020/21 managed environmental watering event in the
Eastern Swamp, Western Swamp and upper Clarkes Creek areas. This shows that the extent of
inundation to be achieved by the proposed infrastructure is similar to what has been achieved in the
past. It is not proposed to water any significant areas that don  ? already receive water under existing
environmental watering processes. The proposed infrastructure at Wanganella Swamp has been
designed to achieve levels of inundation levels similar to previous managed (i.e. regulated)
environmental flow events

Flood modelling was also conducted for 1% and 2% AEP eventsto assess potential hydraulic
impacts as discussed in section 2.5.2 and Appendix F . The results showed that the maximum
increase in water level (afflux) is 23 mm for a 1% AEP event and 45 mm for a 2% AEP event. These
minimal increases confirm that the proposed works will not significantly alter the natural flow of

major flood events.

For future environmental watering events, including those that pass through Wanganella Swamp

and those that target inundation within the swamp itself, the process for authorising these events

will continue to be guided by environmental watering plans, annu  al Basin wide priority setting, and
the necessary adaptability that this entails based on scientific and community guidance (as
discussed in section 2.3. As per the current situation, BCS Group and CEWH will continue
developing planned environmental flow regimes for Wanganella Swamp and consult with relevant
landholders about its delivery on an event -by-event basis prior to lodging a formal water order as
per the requirements of the Water Management Act 2000 ) with WaterNSW.
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Inundation e easements will be negotiated by NSW DCCEEW upstream, downstream and within
Wanganella Swamp at a later date which does not form part of this REF.  However, indicative
inundation easements within Wanganella Swamp are discussed in Appendix F.
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Maps redacted as they display sensitive information

Figure 3-11Wanganella Swamp inundation map
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Maps redacted as they display sensitive information
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