Amendment date: 16 Feb 2017

Title of measure The Living Murray - Lindsay Island Stage 1
Proponent undertaking the measure Victoria, NSW and SA

Type of measure Supply

Confirmation

Date by which the measure entered into or will enter The measure will be operational by 30 June 2024.
into operation The measure is operational. Commissioning of
Must be before 30 June 2024 the works was completed in 2015.

Confirmation that the measure is not an ‘anticipated Yes.

measure’ It is a new project (not already included in the

‘Anticipated measure’ is defined in section 7.02 of the Basin Plan to benchmark conditions).
mean ‘a measure that is part of the benchmark conditions of
development’.

Confirmation that the proponent state(s) undertaking Yes.
the measure agree(s) with the notification
Basin Plan 7.12(3)(c)

Joint proposals will need the agreement of all proponents

Details of the measure

Capacity of the measure to operate as a supply measure | Yes.
‘Supply measure’ is defined in section 7.03 of the Basin Plan to mean
‘a measure that operates to increase the quantity of water available
to be taken in a set of surface water SDL resource units compared
with the quantity available under the benchmark conditions of
development’.

Description of the works or measure

Lindsay Island is part of the Lindsay-Wallpolla Icon Site. The Stage 1 works were funded by the Living Murray
program and aimed to maintain existing high quality habitat for native fish, increase the extent of flowing
habitat on Lindsay Island by about 28 km, improve fish passage between the Lindsay Island anabranches and
the River Murray and improve the condition of riparian vegetation. These works will contribute to achieving
the ecological objectives that have been set for the site, focusing on in-stream habitat. The works include
three new regulators:

e Upper Lindsay River regulators (north and south inlets)

e Mullaroo Creek regulator and fishway.

Geographical location of the measure

Lindsay Island is situated on the River Murray floodplain in north-western Victoria, near the SA border.







Level Lock 7

Inflow to Mullaroo

(MAHD) (ML/d)

21.8 0
21.88 267
21.9 306
21.92 346
21.94 389
21.96 429
21.98 473
22 515
22.02 557
22.04 599
22.06 640
22.08 684
22.12 772
22.16 856
22.2 931
22.24 1006
22.28 1080
22.38 1270
22.48 1450
22.58 1640
22.68 1820
22.78 2000
22.88 2190
22.98 2370
23.08 2560
23.18 2740
23.38 3110
23.78 3950
24.58 5820










Attachment A: Lindsay Island (stage 1) representation in Murray model (based on Bigmod Rev. 212)
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Important notes regarding the nature of this document and
proposed future works

The Interim Lindsay Island Operating Plan should be viewed as a living document, which will
evolve in response to changing site conditions and ongoing knowledge development. The plan
is a schedule to the Icon Site Environmental Management plan; it also includes sufficient detail
to be a stand-alone document.

It is intended that this plan will be combined with the Mulcra interim Operating Plan and a
new Wallpolla Operating Plan over the next financial year. In combining these Operating
Plans, it is expected that there will be considerable review and revision of the content
including a post commissioning review of risk assessments.

It is important to note that whilst some operations of the Mullaroo and Lindsay structures
require manipulation of the Lock 7 weir pool, the detailed assessment of these weir pool
manipulations is not covered within this document. The management of weir pool
manipulation trials is coordinated by NSW Office of Water in consultation with MDBA, SA
Water and Mallee CMA.

This plan will not prescribe particular watering events or if a watering event is to occur; the
principal purpose of this document in the short-term is to provide guidance to assist with the
commissioning of the Mullaroo Regulator and Fishway during the 2015/2016 water year.

In future this document will also provide a record of previous events and any considerations
to improve subsequent operations in supporting the ecological objectives and in response to
any impacts of operations to third parties. This document will also be updated as required in
light of new information, changing site conditions and/or the performance of water
management infrastructure.

Version control

Version Date Prepared Reviewed Approved
1-8 April Mallee CMA
2013
MDBA

Post May Mallee CMA MDBA
Mullaroo 2015 DELWP
construction VEWH
revision SA Water
Version 1 NOwW
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Post June Mallee CMA MDBA Conditionally approved by
Mullaroo 2015 DELWP Lindsay, Mulcra and
construction VEWH Wallpolla Operating Group
revision SA Water (LMWOG)
Version 2 NOwW

GMW
Post June Mallee CMA Victorian State
Mullaroo 2015 Construction
construction Committee
revision
Version 3
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1 BACKGROUND

The Living Murray (TLM) is one of Australia's most significant river restoration programs. Established
in 2002, TLM is a partnership of the NSW South Wales, Victorian, South Australian, Australian Capital
Territory and the Commonwealth governments, coordinated by the Murray-Darling Basin Authority
(MDBA). The long-term goal of this program is to achieve a healthy working River Murray system
for the benefit of all Australians.

The Living Murray (TLM) Initiative was established in response to concerns about the environmental
health of the River Murray. The initiative has recovered 500 GL of environmental water and has
constructed works and associated measures to enable the efficient and effective use of
environmental water. Following on from the construction of the infrastructure, the TLM program
has begun to implement environmental watering activities, which have been monitored and
reviewed to ensure the greatest ecological outcomes were achieved for the prevailing
environmental and river system conditions.

The Living Murray program aims to improve the environmental health of six icon sites that were
chosen for their significant ecological, cultural, recreational, heritage and economic values.

Lindsay Island is part of the Chowilla-Lindsay-Wallpolla Icon Site. Lindsay Island covers 15,000 ha of
floodplain to the south of the River Murray, between Lock 8 and Lock 6 (Figure 1-1). The island is
enclosed by the Lindsay River and extends for approximately 28 km from east to west. It
incorporates a complex range of landforms including creeks, temporary anabranches, wetlands,
floodplain woodlands and grasslands. Lindsay Island is part of the Murray-Sunset National Park and
is managed by Parks Victoria. The island is a refuge for many species of state, national and
international importance and is also recognised for its many sites of Aboriginal cultural heritage.

Changes to the flow regime in the River Murray have significantly reduced the ecological health of
Lindsay Island. This is primarily due to a reduction in the frequency and magnitude of flooding as a
consequence of the long-term effects of river regulation; further compounded by the recent 10 year
drought.



Figure 1-1: Map of Lindsay Island showing location of structures (to be updated when plan is finalised including location of flow measurement sites within
the system)



As part of The Living Murray program, ecological objectives were created for each Icon Site (MDBA,
2012). Seven TLM ecological objectives were created for the Lindsay, Mulcra and Wallpolla Islands.
These ecological objectives are dependent on the hydrology of the Lindsay River and the Mullaroo
Creek and their connected wetlands and refer to increases in productivity, diversity and availability
of habitat for flora and fauna as well as diversity and distribution of native fish. For further
information on the ecological objectives, refer to the Ecological Watering Guide (MCMA, 2015).
These ecological objectives will also provide a mechanism for evaluation and monitoring to help
determine the success of the project.

To achieve these objectives, a package of engineered water management structures has been
completed, with the aim of aiding water management within the Lindsay River and Mullaroo Creek,

as well as to manage delivery of environmental water to Lake Wallawalla. The completed works
include:

e Regulators on the northern and southern inlets of the Lindsay River (completed 2013)
e Sill lowering in the southern inlet of the Lindsay River (completed 2013)

e Regulator on Webster’s Lagoon (completed 2006)

e Two regulators on the Lake Wallawalla inlets/outlets (completed 2006)

e Regulator and fishway on the Mullaroo Creek (completed 2015)

The works have been designed to provide a more appropriate hydrological regime to the Lindsay
River and Lake Wallawalla to meet the requirements of native fish, riparian vegetation and

associated biota, and to maintain appropriate passing flows in the Mullaroo Creek under a range of
River Murray flow conditions.

2 PURPOSE OF THE OPERATING PLAN

This document is an interim operating plan for the Lindsay Island regulators only. It is intended
to inform operations until a comprehensive Lindsay-Mulcra-Wallpolla Operating Plan is
developed. The Lindsay-Mulcra-Wallpolla Operating Plan will encompass works across the Icon
Site including Lindsay Island, Mulcra Island and Wallpolla Island.

This Operating Plan provides the framework for the operation of the Lindsay Island TLM structures
to meet key ecological objectives within the broader context of TLM, legislative requirements and
governance. The purpose of the operating plan is to:

e Summarise the governance arrangements for environmental watering activities at the site;

e Summarise the roles and responsibilities of partner agencies;

e Aid in decision making and planning prior to and during watering events;

e Summarise operational risks and mitigation strategies;

e Outline water measurement arrangements;

e Outline communication and consultation requirements; and

e Provide links to documents containing further detail.

The operating plan also defines the obligation of the various parties to manage and operate the
structures as required under the Murray-Darling Basin Agreement (S 52 — 54).






(to be replaced with the Lindsay,
Mulcra and Wallpolla Icon Site
Operating Plan)

Schedule 1 (This Document) Describes the environmental works, how the works
Interim Operating Plan for the Lindsay | relate to the ecological objectives, and defines the
Island Environmental Works and governance, risk management and water
Measures which sits alongside the measurement principals for operation of the
Mulcra Island Interim Operating Plan | structures to deliver environmental water.

Island and Lindsay Stage 1
(in preparation)

Schedule 2 Currently incorporated within this document but to
Risk Management Plan for Mulcra be further refined and updated post commissioning.

Chowilla-Lindsay-Wallpolla Icon Site
(MDFRC, 2011)

Schedule 3 Describes the condition monitoring activities at the
Condition Monitoring plan for the site. Currently under review.

Schedule 4 Overview of communications roles and
Communication Plan responsibilities
(MCMA 2010)

Table 2-3: Additional documents supporting environmental water management at the Lindsay-

Wallpolla Islands Icon Site in 2015-16

Document

Purpose

Lindsay-Mulcra-Wallpolla Watering Guide
(MCMA, 2015)

Provides detail on ecological objectives, water
requirements and tolerances, preferred watering
regime, and role of each structure in delivering water
to meet the objectives. This document also
encompasses the adaptive management process for
achieving the site ecological objectives.

Event plan 2015-16 — Manipulation of Lock 7, 8
and 9

Guiding document for current year weir pool
manipulation activities as well as event record for
previous year’s activities.

Annual Intervention Monitoring Proposal
(including risk monitoring)

Describes the intervention, risk and compliance
monitoring undertaken at the site. Prepared by the
Mallee CMA annually.
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Lock 7 Operations, Maintenance and Safety
Manual incorporating supporting and
Environmental Water Management structures

Currently being updated by South Australia Water as a
standalone document for agency staff to guide physical
operations of the structures.

Emergency Management and Escalation Plan

Forms part of the Commissioning Plan and broader
operation and maintenance manual described above,
details risk to populations from potential structure

failure.

3 INTERACTIONS WITH OTHER SYSTEMS OR STRUCTURES

This section looks at the interaction of other water management structures, river systems and sites,
with the Lindsay Island system.

The volume of water flowing past Lindsay Island is influenced by the upstream operations of five
major storages/river systems:

e The River Murray and the Edward-Wakool system including operation of the Hume Dam and
Yarrawonga Weir

e The Goulburn River and the operation of Eildon Dam
e The Murrumbidgee River

e The Darling River; and

e Lake Victoria

A combination of river levels and the operations of each of the major structures on these rivers will
determine the volume of water flowing past Lindsay Island. Additionally, Lindsay Island spans the
Lock 6 and Lock 7 weir pools and the influence of these structures in particular is also a key driver of
the island’s hydrology.

Both the Lindsay River and Mullaroo Creek diverge from the River Murray within the Lock 7 weir
pool. Under current conditions the normal Full Supply Level (FSL) of Lock 7 is 22.10 m AHD whilst
the normal Lock 6 weir FSL is 19.25 m AHD (Ecological Associates, 2007). This head difference drives
the fast flowing reaches of the upper Mullaroo Creek, which diverges from the River Murray about
2 km upstream of Lock 7. Mullaroo Creek is the primary inflow point for Lindsay Island. A secondary
inflow point is the northern Lindsay River inlet, which diverges from the River Murray about 10 km
upstream of Lock 7.

The influence of the Lock 6 weir pool extends into the lower reaches of the Lindsay River and
Mullaroo Creek where it creates a permanent, slow flowing environment. Low lying creeks and
waterways on Lindsay Island are inundated by the Lock 6 backwater, including Toupnein Creek and
Webster’s Lagoon. Other anabranches, wetlands and the floodplain within Lindsay Island remain dry
under normal weir pool levels.

Multi-site Watering

The main operational scenario for through-flows, water will be returned to the River Murray. An
important consideration when re-using water in this manner is the quality of the water and Basin
Plan water quality targets. Potential also exists for the operation of this site in conjunction with River
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Murray operations, icon site watering and other environmental watering activities, to achieve
multiple benefits from a single release of environmental water from storage. Flows released from
environmental watering upstream can be re-used at Lindsay Island.

Interactions within the Site

There are two privately owned properties within Lindsay Island and a group of irrigators at Lindsay
Point which may be affected by operations of the works, but will not be inundated. Additionally,
there are three properties on the NSW side which may be affected by weir pool raising at Lock 7.
Mallee CMA will work to engage with those who may be affected on the Victorian side by the TLM
operations and the NOW for the NSW side weir pool operations. Dilution flows provided via the
Mullaroo creek are critical to the management of salinity within the Lindsay River which provides
water to the Lindsay point irrigators. Monitoring of salinity impacts of operation of the Lindsay and
Mullaroo regulators is critical to ensure that irrigators are not adversely affected.

4 GOVERNANCE

This section describes the high level program governance as well as the roles and responsibilities for
stakeholder groups, for operation of the Lindsay Island works.

For more detail on Victorian legislative frameworks and agreements, as well as planning and policy
frameworks, please refer to the Regional Context Document for Environmental Water Management
Plans: Mallee CMA Region (MCMA, 2014). Additional details on the Living Murray governance
structure as well as relevant Commonwealth and New South Wales legislation can be found in the
Lindsay-Wallpolla Islands Environmental Water Management Plan (MDBA, 2012).

4.1 Overview of TLM governance

TLM is a joint initiative between the Australian, South Australian, New South Wales, Victorian and
Australian Capital Territory governments. It is governed by:

a) Intergovernmental Agreement (2004) on addressing water over-allocation and achieving
environmental objectives in the Murray-Darling Basin (IGA 2004);

b) Supplementary Intergovernmental Agreement (2006) on addressing water over-
allocation and achieving environmental objectives in the Murray-Darling Basin (IGA 2006);

c) Further agreement (2009) on addressing water over-allocation and achieving
environmental objectives in the Murray-Darling Basin (IGA 2009).

The TLM Business Plan 2007 also complements the IGA (2004) and provides operational policies to
guide the implementation of TLM.

The groups with a direct role in TLM governance are the Murray Darling Basin Ministerial Council,
the Murray Darling Basin Authority, the Basin Officials Committee (BOC), TLM Committee (TLMC)
and the Southern Connected Basin Environmental Watering Committee (SCBEWC). Detailed
governance and planning arrangements for use of TLM water are contained within the Lindsay-
Wallpolla Islands Icon Site Environmental Water Management Plan.

While the MDBA is responsible for implementation of TLM (under Section 18H of the
Commonwealth Water Act 2007), the management and delivery of TLM activities at the Icon Sites
are primarily undertaken by relevant agencies in the jurisdictions where the Icon Sites are located.
The Victorian Department of Environment, Water, Land and Planning (DELWP) oversees TLM
activities within Victoria. The Chief Executive Officer of the Mallee CMA is the Regional Icon Site
Coordinator for the Lindsay-Wallpolla Islands Icon Site and is responsible for delivering all aspects
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of the TLM program. In addition, Parks Victoria, the MDBA, South Australia Water, Victorian
Environmental Water Holder (VEWH) and Commonwealth Environmental Water Holder (CEWH) also
play key roles.

4.2 Governance arrangement for operating the Lindsay Island structures

The MDBA manages the assets in accordance with: the Commonwealth Water Act 2007; the
Murray-Darling Basin Agreement (Schedule 1 to the Commonwealth Water Act 2007); the MDBA’s
annual Corporate Plan; the Asset Agreement; and the Asset Management Plan for River Murray
Operations Assets. Operation and maintenance of the assets is conducted by the MDBA River
Management Division in conjunction with the relevant State Constructing Authority (in this case,
South Australia Water). MDBA river operations staff coordinate the delivery of water (both
irrigation and environmental) and manage unregulated flows throughout the River Murray System.

Management arrangements for an event are as follows:

e Following approval of environmental allocations, the Lindsay-Mulcra-Wallpolla Islands
Operations Group (LMWOG) is convened by the Icon Site managers (MCMA).

e This group will oversee the event, and make recommendations to MDBA River Operations
regarding environmental water delivery, and the operation of structures using the
environmental water order template.

e MDBA River Murray Operations will consider the water order, and determine a course of
action.

o MDBA River Murray Operations will issue instructions to SA Water regarding the operation
of the structures.

e SA Water will report back to RMO and the LMWOG on execution of an order.

e Risks will be monitored as determined in annual TLM and VEWH watering plans and
proposals. Any advice regarding management of structures or delivery of water will be
provided to MDBA via the LMWOG (or direct to RM General manager where action is
urgent).

4.3 Lindsay-Mulcra-Wallpolla Operations Group

The MCMA convenes the LMWOG to provide advice to the MDBA River Operations regarding event
management and the day-to-day management of the structures during an event. The group is
convened via teleconference during event planning and operation of the site once allocations have
been sourced weekly, or otherwise as required, to plan ahead for operations and to provide
feedback on current operations. The key responsibilities of the group are to ensure the necessary
planning, monitoring, communication and reporting arrangements are established prior to and
during events as well as to identify and monitor any event risks or issues.

The group is chaired by the MCMA and membership includes agency representatives with
delegated responsibilities, including those involved in day-to-day management of the structures.
Representatives with delegated responsibilities include SA Water, Parks Victoria, MCMA and
MDBA River Murray Operations (Table 4-1). Other agencies, including MDBA TLM Planning and
Delivery, DELWP, VEWH, CEWH, GMW, NOW and SA DEWNR may attend as members, guests or
observers.

The purpose of the group is to ensure responsible agencies are aware of and have input into
decision making and ensure that recommendations made to RMO are sensible and practical. The
operating scenario/strategy is forwarded to the MDBA River Murray Operations for consideration
in light of broader river operations and issues. When the MDBA Operators confirm the strategy is
consistent with operating procedures they then will request SA Water Lock and Weir staff
implement the operating scenario/strategy.
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Table 4-1: Roles and responsibilities supporting environmental watering at the Lindsay, Mulcra and Wallpolla Islands

Organisation

Main Roles

Tasks/Responsibilities

Event Planning

Event

Event Reporting

preparedness and any implications for an event

volumes

Icon Site Event Coordination -Convene Lindsay-Mulcra-Wallpolla Operations -Convene and coordinate weekly (or as required) -Prepare Annual Watering Report with other
Manager - Communications Group (LMWOG) meetings/teleconferences. stakeholder input
Mallee CMA Monitoring -Ensure planning process is to annual schedule -Coordinate event monitoring -Compile/Collate Monitoring Results
-Review and Revise Operating Plan and Risk (ecology/environment/water use)
Management Plan with other LMWOG input -Coordinate Community Communications and
-Prepare Annual Watering Plan with OG input Consultation
River Instruct Operations -Provide advice on basin wide river operations and | -Issue Operating Instructions (both in river and at -Assist GMW with water accounting
Management | Water Delivery any implications relevant structures) -Provide advice on any water delivery implications
(MDBA) Modelling -Provide advice to assist in planning -Provide advice on basin wide river operations and any encountered and future considerations
implications -Report on the confidence of the model vs the actual
-Re-calibrate the water use model during the event
SA Water Structure Operation & -Provide advice on structural or maintenance -Operate structures to meet instructions -Provide details on performance of structures and any
Maintenance issues and any implications -Provide advice on structural or maintenance issues issues or future considerations
Data collection -Conduct maintenance and any implications -Provide details of issues associated with operational
-Data collection and provision of data to MDBA during costs
events, including flow, level and water quality
monitoring
GMW Water accounting -Provide advice on water accounting planning and - Water accounting — calculate weekly diversion -Watering accounting against Victorian entitlements —

provide the water holder with volumes used and
inform LMWOG

Parks Victoria

Land Manager

-Provide advice on achieving ecological objectives
-Advise the group regarding site ecological values
or threats and any implications

- Approve watering on public land

-Manage Public Access (during and after event)
-Advise site ecological values or threats and any
implications

-Provide details of site ecological responses and any
future implications

consultants

Mallee CMA or other contracting agency.

VEWH Water Availability -Approve Victorian state wide watering priorities - Approves all watering activities through Seasonal -Assist with report compilation and review
Approvals -Approve Annual Watering Plan — Victorian Watering Statements -Review volumes of environmental water used
priorities - Provides indication on water availability for watering
-Co-ordinates water use with other environmental | activities
water holders, including advising on water -Seek further water if required
availability for the site from all environmental -Water accounting verification of volumes, use and
water holders. coordinate return flows
TLM - Water Availability -Advise on annual TLM watering objectives OBSERVER ROLE ONLY if contributing environmental | -Assist with report compilation and review
Planning and (If TLM water used) -Advise on TLM water availability water
Delivery -Coordinating activities across TLM Icon Sites
(MDBA)
CEWH Water Availability -Advise on Commonwealth watering objectives OBSERVER ROLE ONLY if contributing environmental -Assist with report compilation and review
(If Commonwealth water | -Advise on Commonwealth water availability water
used) -Coordinating other CEWH activities
Scientific Event Monitoring -Provides advice on achieving ecological objectives | -Undertake monitoring activities as directed by the -Report monitoring results
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-Identify monitoring issues and costs estimates for
planned events as directed

-Data collection

-Advise if monitoring appropriate to assess ecological
responses against objectives
-Advise any monitoring issues and implications

Scientific Specialist Advice -Assist setting ecological objectives -Provide specialist advice when required NO ROLE EXPECTED
Advisors
SCBEWC inc. Allocation of TLM -Decision making on the use of TLM portfolio, NO ROLE —unless site or in river conditions lead to -Review TLM Watering summaries provided by Icon
TLM partner entitlements River Murray unregulated flows and River Murray substantial change from planned event Site Managers
governments Coordination of increased flows
environmental water the
southern connected
Murray Darling Basin
NSW Office Event Coordination -Ensure planning process is to annual schedule -Coordinate event monitoring Compile/Collate Monitoring Results (NSW)
of Water (weirpool manipulation) (Weir pool (NSW)(ecology/environment/water use)

Communications

Manipulation)

-Review and Revise Weir pool Operating Plan and
Risk Management Plan with other LMWOG input
-Prepare Annual weir pool manipulation plan with
OG input

-Coordinate Community Communications and
Consultation (NSW)
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4.4 Stakeholder Roles and Responsibilities

Mallee Catchment Management Authority (CMA) — Icon Site Manager

The Icon Site manager for Lindsay Island is the Chief Executive Officer of the Mallee CMA. Catchment
Management Authorities are the caretakers of river health and responsible for the management of
environmental water in Victoria, as specified in the Water Act 1989. The Mallee CMA is the
coordinator of the delivery of the TLM program at the icon site level, where it works closely with its
partner agencies, SA Water, Parks Victoria and DELWP and is supported by a number of site-specific
committees.

Parks Victoria — Public Land Manager

Parks Victoria is the public land manager responsible for management of the Murray Sunset National
Park. Under the Parks Victoria Act 1998, Parks Victoria is responsible for providing services to the
state and its agencies for the management of parks, reserves and other public land and is responsible
for all areas reserved under the National Parks Act 1975.

Murray-Darling Basin Authority — River Management (Operations, Modelling and Data
Management)

The water delivery structures (assets) within Lindsay Island are part of a suite of River Murray
Operations Assets, which are managed by the MDBA on behalf of the “asset controlling
governments” (NSW, Victoria, SA and the Commonwealth). Strictly, the assets are owned by the
body that owns the land on which the asset sits, however ownership is not outright for the relevant
body but beneficial on behalf of the four asset controlling governments.

For a managed event to take place the Operators support the advice from the LMWOG to enable
SA Water to operate the structures at Lindsay Island. The data collected throughout the event is
stored on the MDBA data system and is available for all to use upon request. The modellers provide
advice to Mallee CMA during any process of the event — from the water bid proposal to the end of
the event. The modellers also utilise the data stored on the MDBA data system and re-calibrate the
model as the event takes place.

Murray-Darling Basin Authority — TLM Planning and Delivery

The MDBA - TLM Planning and Delivery coordinates the planning and delivery of TLM
environmental water to TLM Icon Sites. This is achieved in close consultation with the Southern
Connected Basin Environmental Watering Committee (SCBEWC), which is chaired by the MDBA and
consists of the TLM partner states and the Commonwealth Government. The SCBEWC is responsible
for the planning and delivery of the TLM portfolio.

South Australian Water (SA Water) — External Projects

SA Water is the MDBA-delegated constructing authority for the icon site. As such, the SA Water
External Projects Team is responsible for the construction of all water delivery structures within
Lindsay Island that have been constructed under TLM on behalf of the MDBA.

South Australian Water (SA Water) - River Murray Operations Unit (RMOU)

RMOU is responsible for the operation and maintenance of all water delivery structures within the
Lindsay-Mulcra-Wallpolla Icon Site that have been constructed under TLM on behalf of the MDBA.
This is undertaken as part of an asset agreement between the MDBA and SA Water. Under this
agreement, SA Water is responsible for “accounting for the assets, recording, reporting and auditing
as well as specific high level requirements in relation to construction, maintenance and operation
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of assets” (MDB Agreement, Clause 55). It is anticipated that SA Water may engage local contractors
to undertake some operation and maintenance activities if required. As is consistent with the
operation of any River Murray asset by RMOU, all directions for the operation of the water
management infrastructure at Mulcra Island will be issued by MDBA River Murray Operations. The
structures will NOT be operated outside of these instructions unless there is an issue of public safety
or the integrity of the structures is at risk.

SA Water is also responsible for collecting data during the event and providing it to the MDBA River
Management to assist with real-time management and modelling.

Goulburn-Murray Water — Water Accounting

GMW is the delegated Resource Manager for the Victorian River Murray system under the Water
Act 1989 and coordinates the accounting of resources associated with operations in this reach. In
this role, GMW liaises closely with the River Murray Operations team of the MDBA to ensure bulk
and retail water accounts are correctly credited and debited.

New South Wales Office of Water

New South Wales Office of Water (NOW) will participate in the multi-jurisdictional and interstate
coordination of the TLM site commissioning and Weir Pool Manipulation Program for Locks 7, 8 and
9. As part of this role, NOW will communicate with NSW landholders in the context of TLM
commissioning events at Lindsay Island and weir pool manipulation, as well as possible impacts to
their operation.

Victorian Department of Environment, Land, Water and Planning (DELWP)

In Victoria, the overall TLM program is delivered by DELWP, which provides high level policy input
and coordinates the delivery of TLM across all Victorian icon sites. One of the key roles for DELWP
is to provide statutory and strategic guidance to the planning of Victoria. DELWP is also the site
owner for most Crown land in Victoria and may delegate the management of Crown land to others
on its behalf, as is the case with Parks Victoria.

Victorian Environmental Water Holder (VEWH)

The VEWH was established in Victoria on 1 July 2011. The main areas of responsibility for the VEWH
are holding and managing Victoria’s environmental water entitlements and coordinating the
delivery of Victorian environmental water allocations with other environmental entitlement holders
to maximise benefits to the environment. The VEWH works closely with catchment management
authorities and Melbourne Water to ensure that environmental water entitlements are used to
maximise ecological outcomes for the water available. In terms of Lindsay Island, the VEWH will
consider environmental watering proposals along with all others in the state to determine
environmental watering priorities from a state perspective.

If Lindsay Island is determined to be an environmental priority for the year and water is made
available to the site, the VEWH then authorises the use of water by Mallee CMA through a Seasonal
Watering Statement.

Commonwealth Environmental Water Holder (CEWH)

As a component of Murray-Darling Basin reforms, the Australian Government has acquired a
number of water entitlements with the objective to return more water to the environment. These
entitlements have become a part of the Commonwealth environmental water holdings and are
managed by CEWH. The volume of environmental water held by CEWH is significant and may
constitute an important source of environmental water for Lindsay Island and other significant sites.

Southern Connected Basin Environmental Watering Committee (SCBEWC)

Page 17



The Southern Connected Basin Environmental Watering Committee (SCBEWC) was established in
2014 and replaces the former Environmental Watering Group (EWG). The committee has dual
functions:
i) decision making on The Living Murray portfolio, River Murray Unregulated Flows and
River Murray Increased Flows water
ii) coordination of the delivery of environmental water to maximise environmental
outcomes in the southern connected system
The committee consists of jurisdictional representatives working in environmental and river
operational management and is chaired by MDBA.

4.5 Sourcing environmental water for a watering event

Environmental water for Lindsay Island may be sourced from a number of environmental water
holders. These sources include The Living Murray (TLM) Program, Victorian Environmental Water
Holder (VEWH) and Commonwealth Environmental Water Holder (CEWH). There is also an
unregulated flow component that is attached to some Victorian TLM entitlements.

Before a watering action at Lindsay Island can commence, a Seasonal Watering Proposal must be
prepared by the Icon Site manager and approved by the VEWH (Figure 4-1). Submissions for
environmental water allocations are presented by the VEWH to the relevant water holders who
subsequently prioritise the watering proposals against all other watering proposals.

Once a watering action is approved, the VEWH ensure sufficient water is in the appropriate
allocation bank account (ABA). This may require a transfer of water from one ABA to another. The
VEWH will then issue a Seasonal Watering Statement to the MCMA allowing access to an allocation
of water in the ABA. Once the Seasonal Watering Statement is approved a water order can be placed
by MCMA with GMW, enabling a diversion to commence.
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Prepare Seasonal Watering Proposal
(March-May)
Prepared by the Icon Site Manager in consultation with the Land Manager and other regional
partners. The proposals are prepared with input from ecological experts and the local indigenous
and non-Indigenous communities

Submit Seasonal Watering Proposal
(April-May)
Watering proposals are submitted to VEWH for approval from the Victorian environmental water
perspective.

Depending on which environmental water holder is to provide the water, the proposal is then
submitted to the SCBEWC for consideration if requesting TLM water and/or to CEWH if requesting
Commonwealth water

Prioritise water bids
(May-June)
The SCBEWC and/or CEWH prioritise the watering proposals and recommend approval of the
successful bids

Transfer water allocation
(Timing will depend on delivery requir: s eg spring/autumn)
The water holder transfers water allocation from their portfolio to the appropriate Allocation Bank

Account (ABA) and issues a Seasonal Watering Proposal to the Mallee CMA

Place the water order
(Timing will depend on delivery requirements eg spring/autumn)
Icon Site manager prepares a water order for submission to SA Water, enabling a diversion to
commence

Figure 4-1: Sourcing environmental water for a watering event at Lindsay Island
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managing flows in the Mullaroo Creek at river flows of up to 30,000 ML/day at which point the
structure will be overtopped.

Lindsay River Inlet Regulators

The main inlet for the Lindsay River (the northern inlet) diverges from the River Murray about 10 km
upstream from Lock 7. Prior to construction of the new regulator, the northern Lindsay River inlet
received permanent, low inflows of approximately 20 ML/d at normal Lock 7 operating levels. Flows
entered via a 450 mm pipe culvert set in a rock causeway. The new regulator, installed at the same
site, lowered the invert by approximately one metre and now passes approximately 40-50 ML/d.

Prior to construction of the inlet regulator, the southern Lindsay River inlet received no inflows
under normal Lock 7 operating levels, due to a constructed earthen block bank. The new regulator,
at the samessite, does not divert flows at normal Lock 7 operating levels due to a natural sill occurring
further downstream, but water will pool in the mouth of the waterway and around the regulator.
The southern Lindsay River will, however, divert flows when the operating level within the Lock 7
weir pool is raised e.g. for the Seasonal Pulse operating scenario.

6 OPERATIONAL THRESHOLDS

This section provides guidance on the operational thresholds that inform the LMW Operations
Group during planning and adaptive management of events.

The critical operational thresholds for the Lindsay Island structures are the flows and water
elevations at which the structures permit flow to pass and the flows and water elevations which
overtop the structures. This information is summarised on the Lock 7 backwater curve showing the
height of Lindsay Island structures and the flows at which they become overtopped (Appendix A)

7 DETAILS OF STRUCTURES

The Lindsay Island package of works included replacement of structures on the Mullaroo Creek,
the Lindsay River and Lake Wallawalla, as well as new structures on Websters Lagoon. These
structures are designed to help provide more natural water regimes to the Lindsay River,
Webster’s Lagoon and Lake Wallawalla whilst protecting the habitat values within the Mullaroo
Creek. The descriptions below are a brief summary of those provided within the design
documentation for each set of works. For more comprehensive descriprions please refer to the
appropriate design report.

Mullaroo Regulator and Fishway

The Mullaroo Creek is the main source of water entering Lindsay Island. The inlet is located 2 km
upstream from Lock 7 and the creek is an active waterway under normal operating levels (22.1 m
AHD). The new regulator and fishway replaces a significantly deteriorated cement mortared rock
causeway, constructed as part of a scheme to dilute salinity from the lower Lindsay River in the
1970s.

The fishway improves fish passage upstream between the Mullaroo Creek and the River Murray for
fish of a range of sizes, including the large-bodied Murray Cod.

The new regulator can be used to provide a range of flows to the Mullaroo Creek, and can be
operated independently of a range of passing flows and heights in Lock 7.
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8.2 Operational Scenarios

The works have been designed to provide five operations scenarios, as standalone operations or in
conjunction with the weir pool manipulation project run by NSW and SA:

e Pre-works conditions (Not an operational scenario but described here to provide context)
e Base flow (default)

e Seasonal pulse

e Seasonal pulse plus fill Wallawalla

e Cease to flow/ephemeral

e High River Murray flows/natural flooding

Operation of the structures will be guided by the environmental requirements of the sites,
interactions between the regulators, interactions with other sites, the capabilities of the structures,
stakeholder requirements and monitoring outputs.

Successful management of flows using the structures as outlined is dependent on flows and heights
at Lock 7 being within the design range of the structures.

Pre-works conditions (Not an operational scenario but described here to provide context)

Since construction of the fixed crest weir in 1977 flows through the Mullaroo Creek have risen from
the original design intent of 250-500 ML/d to approximately 1,000 ML/d as the structure
deteriorated over time.

The new regulators installed on the Mullaroo Creek and Lindsay River can be operated such that
pre-works conditions can be re-instated in the upper Lindsay River inlets and the Mullaroo Creek via
reducing or closing off flow through the regulating structures. This may be useful as a mitigation
measure for operational risks, such as increasing salinity or decreasing dissolved oxygen within the
Lower Lindsay River. Environmental water will not be required under this scenario.

e Mullaroo: As the flows in the Mullaroo Creek have changed significantly over time, the
original intended flow in the Mullaroo Creek plus the requirements of the cod population
were taken into consideration for this scenario. Under this scenario, flows down to
400 ML/d can be implemented, using the appropriate gate setting.

e Northern Lindsay: Aluminium stoplogs can be installed to achieve flows of approximately
25 ML/d

e Sothern Lindsay: If present, any flows through the structure can be reduced to 0 ML/d, using
aluminium stoplogs

Base Flow (default)

Base Flow will be the default mode of operation, with water levels at the inlets resulting from the
normal range of regulated River Murray flows and Lock 7 weir pool operating levels (normal
operating level 22.1 m AHD). Under these conditions, the northern Lindsay River inlet passes
approximately 40 ML/d, the southern Lindsay River inlet does not divert any flow due to natural sills
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downstream. The Mullaroo Creek regulator will be set to pass flows in the range of 500-700 ML/d.
Any natural or operational water level variability in the upper reaches of the Lock 7 weir pool results
in varied flow rates down the Lindsay River; flow rates in the Mullaroo Creek can be maintained
during variation in the Lock 7 weir pool level.

No environmental water will be sourced for this scenario, as water passing through the system is
part of normal river operations to supply Lindsay point irrigators and flow to SA.

Default regulator settings — Mullaroo gates set to appropriate setting to maintain flows within
range taking into account Lock 7 operations and/or River Murray variability, northern Lindsay
open, southern Lindsay closed.

Cease to flow/ephemeral

Under the influence of natural flow conditions in the River Murray, the Lindsay River would have
experienced periods where flows may have ceased altogether. This scenario can be used to mimic
such natural conditions, where managers may occasionally reduce flows for a short period of time,
in accordance with environmental, water supply, climatic and Lock 7 operational considerations.

This scenario applies to the Lindsay River and its inlet regulators only. If desired, Mullaroo flows can
be reduced to approximately 400 ML/day during this scenario. Whilst flows through the Mullaroo
Creek regulator can be ceased for short periods for gate maintenance, flows should not be ceased
for long periods of time due to ecological and water supply constraints.

Environmental water will not be required under this scenario.

Stop logs can be used in the Lindsay River inlet regulators to provide short periods of low to no flows
(at upto 23.35 m AHD in Lock 7 weir pool).

Seasonal Pulse

A period of higher flow (Seasonal Pulse) is considered to be of benefit to native fish and will mimic
more natural flow conditions. A Seasonal Pulse will be provided to the Lindsay River and Mullaroo
Creek one or two times in winter to early spring to mimic natural flow patterns. The Seasonal Pulse
scenario could be implemented when equivalent River Murray flows (greater than 17,000 ML/d)
have not occurred in the preceding nine months.

During this scenario Lock 7 will be raised from FSL by up to 0.5 m. Under these conditions, modelling
suggests that the northern Lindsay inlet will pass approximately 250 ML/d and the southern Lindsay
inlet would pass approximately 60-70 ML/d.

During these operations, the Mullaroo creek regulator will allow flow through Mullaroo Creek to be
managed, maintaining an inflow of up to 1,000 ML/d throughout the pulse to provide high flow
benefits to the Mullaroo creek. This will still allow variation in flows within the Mullaroo while
mitigating the risks posed to the resident cod population by wide fluctuations in water velocities.
Potential erosion risks can also be mitigated by reducing flow rates if necessary. Alternatively the
regulator can be used to maintain Base Flows within the Mullaroo Creek, depending on
environmental and operational requirements.
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The Seasonal Pulse will end as Lock 7 is returned to the normal operating level. It is intended that
monitoring outcomes from the initial operation of the Seasonal Pulse scenario will be used to inform
adaptive management for future operations.

Environmental water will be sourced to account for increased seepage and evaporation losses
incurred under this scenario.

Seasonal Pulse plus Fill Wallawalla

Inundation of Lake Wallawalla via pumping was trialled beginning in March 2010. A temporary pump
was installed, with the aim of pumping 100 ML/d from the Lindsay River for 120 days at normal
operating heights in the Locks 6 and 7 weir pools. Hydraulic modelling suggested that the Lock 6
backwater within the lower Lindsay River would enable this extraction rate to be maintained;
however during the first few days of pumping, priming issues emerged and persisted, despite a
reduction in pumping rate to 60 ML/d. Return flow from the Lock 6 backwater was restricted,
apparently by fallen timber and aquatic plants, resulting in drawdown of the Lindsay River.

Raising Lock 7 to provide a spring pulse in the Lindsay-Mullaroo system will increase water levels
within the middle reaches of the Lindsay River from upstream of the pump location and provide an
opportunity to pump water into Lake Wallawalla. Pumping under these conditions will reduce the
lift required and improve the availability of water to the pump site, reducing the cost of pumping
and the time required to fill the lake.

Arrangements for temporary pumps will be made on an event-by-event basis and will account for
pumping rates and days required to fill the lake to the desired level.

Environmental water will be sourced for this scenario. The amount of water required will vary
depending on existing water levels within the lake as well as the proposed fill. Filling to full from dry
conditions requires approximately 14-16 GL.

High River Murray flows / natural flooding

During periods of high River Murray flows or natural flooding above 30,000 ML/d all structures are
to be completely opened to allow passage of flood flows.

Weir pool manipulation program

Whilst not the subject of this document, weir pool manipulation is critical to the successful operation
of the Lindsay Island Structures.

A detailed plan for the manipulation of the Locks 7,8 and 9 during the 2015/2016 water year has
been developed by the NSW Office of Water. The implementation of this plan will be overseen by
the LMWOG and River Murray Water. A brief summary of the plan is included below to provide
context for the operation of the Mullaroo and Lindsay Inlet structures. For full details of the
proposed weir pool manipulation

Weir pool manipulation provides an opportunity for river operators and environmental water
managers to contribute to achieving the environmental objectives of the Basin Plan while also
staying consistent with the Basin Environmental Watering Strategy. Weir pool manipulation has
been used to increase variability in weir pool levels and mimic a more natural riparian inundation
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regime. The ecological outcomes sought under this program include provision of more complex
hydraulic diversity and episodic drying of benches within the main stem of the River Murray.

NSW and Victoria, as a collaborative effort with SA Water and MDBA have been trialling weir pool
manipulation at Locks 8 and 9, in conjunction with commissioning of environmental works at TLM
icon sites, including the Mulcra Island Works.

Beginning in July 2015 and continuing over a 12 month period, Lock 7, 8 and 9 weir pools will be
manipulated as detailed in Table 8.1. The Lock 8 raising/lowering pattern may be adjusted to align
with any watering events being undertaken at Mulcra Island TLM works. Lock 7 raising/lowering will
be adjusted to align with commissioning events being undertaken for the Mullaroo Creek and
Lindsay river regulators.

Subject to prevailing operational and commissioning considerations, the rate of change shall be no
more than 0.3 m/week. Adjustments to the monthly target will be made in the first week of the
calendar month and held at the target level for the remainder of the month.

The manipulation program will be suspended if and when flow below Lock 10 exceeds 25,000 ML/d.

Table 8.1: Proposed weir manipulation for 2015/16

Month Lock 7 | Lock 8 | Lock 9
adjustment (m) adjustment (m) adjustment (m)
0.0 +0.0 +0.0
+0.25 +0.6 +0.20
+0.5 +0.8 +0.2
+0.25 +0.5 -0.1
-0.5 -0.5 -0.1
05 -0.8 -0.1
-0.25 -0.8 -0.1
-0.25 -0.6 -0.1
0.0 -0.6 +0
0.0 -0.25 +0
0.0 +0 +0
0.0 +0.4 +0

Note: Consideration of other parameters and potential system limitations may apply, please refer
to the Weir Pool Manipulation event plan Locks 7, 8, 9 for more details.
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8.3

Proposed Operations

The package of works at Lindsay Island can be operated in a number of ways to achieve TLM
ecological objectives, subject to variations in water availability, operational constraints and the
ecological objectives of the current water year. Table 8-2 describes the main watering scenarios and
Table 8-3 sets out the desirable seasonality and timing for watering. For information on how each
scenario meets TLM ecological objectives, as well as an assessment of ecological risks, please refer
to the Lindsay-Mulcra-Wallpolla Islands Watering Guide (MCMA, 2015).

It is anticipated that commissioning and future operation of the structures will further develop the
description of the scenarios. This Operating Plan will be updated regularly to include lessons learnt
from events, to provide the basis for adaptive management.

Table 8-2: Main watering scenarios

Operating Scenario

Pre-works Base flow | Seasonal Seasonal pulse plus | Cease to | High River
conditions (default) pulse fill Wallawalla flow/ephemeral Murray
flows/natural
flooding
Mullaroo Down to a | In the range of | Up to 1000 | Up to 1000 ML/d Flow maintained at | Fully open
regulator minimum of | 500-700 ML/d. | ML/d a minimum of 400
400 ML/d Aim for ML/d
approximately
600 ML/d
Northern 25 ML/d Approximately 40 | Up to 250 | Upto 250 ML/d 0ML/d Fully open
Lindsay inlet ML/d ML/d
Southern 0 ML/d 0 ML/d Up to 60-70 | Up to 60-70 ML/d 0 ML/d Fully open
Lindsay inlet ML/d
Lake N/A N/A N/A Closed but Fully open
Wallawalla accommodating
east temporary  pump
infrastructure
passing up to 150
ML/d
Lake N/A N/A N/A Closed to retain Fully open
Wallawalla inflows
west

Table 8-3: Suggested seasonality and timing for the watering scenarios

Base Flow

Seasonal Pulse

plus
Wallawalla

Seasonal Pulse
fill

Cease to Flow
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Season Year round Winter to early | Winter to early | Late summer
spring spring
Duration Ongoing Nine weeks Up to 120 days | Long enough for
drying of target
reaches.
Frequency N/a When no | TBC TBC
equivalent River
Murray flows in
the preceding nine
months
Climate All years Median to wet | Wet year Dry to median
conditions year year
Max area | N/a Extra bank area | 800 ha N/a
inundated within the channel
Adjacent low lying
areas
Max. net water | N/a Modelled Water | Modelled N/a
use* Use Water used
plus 13 GL

*Max net water use to be informed by operations.

8.5 Commissioning Operations

There are five stages to commissioning the site. As part of stages 1-4, the operational and structural
components of the Mullaroo regulator have been commissioned and tested to ensure the structure
is functionally sound and operates in accordance with the design at normal Lock 7 pool levels. An
additional stage of commissioning, Stage 5, will test the interaction of the structure with increasing
Lock 7 pool levels, up to 0.5 m above FSL. During this event, a Seasonal Pulse scenario will be
operated in the Mullaroo Creek and Lindsay River.

In general, during the raised weir pool event, the following activities will be undertaken to monitor
the performance of and impacts on the Mullaroo Regulator, Lindsay River structures and other

structures:

e Regularly monitor water levels

e Regular Water Quality monitoring at targeted locations
e Regularly monitor and adjust flows through the Mullaroo regulator
e Monitor structures for any indications of movement (sliding, rotation, joint movement, etc.)

using established survey points

e Monitor structures for any indications of seepage or settling (wet patches, slumping in
embankments, etc.)

e Regularly monitor structures for obstructions and accumulation of debris,

e Monitor subsidiary channels (Little Mullaroo Creek at bridge, Un-named creek “Navara
Crossing”) for any erosion and or deterioration.
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Inspection and monitoring requirements for the Mullaroo Creek Regulator and Fishway are detailed
in the Mullaroo Creek Regulator and Fishway Commissioning Plan.

The monitoring of the performance of Lock 7 at raised and lowered levels will be the responsibility
of SA Water RMOU and will be in line with monitoring undertaken during previous weir pool

manipulation events at Locks 8 and 9.

Table 8.4 provides a provisional description of activities planned to be undertaken during
commissioning and weir pool raising operations at the time of writing.
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Table 8.4: Details of commissioning and first operation.

Details
Activity Month Lock 7| Lock 7 | Mullaroo gate | Northern Southern | Wallawalla settings Related Guiding Plan
weir stage setting/passing Lindsay Lindsay operational
pool height | flow (ML/d) inlet setting | inlet scenario
adjustm | (m setting
ent (m) | AHD)
Practical Month 0| N/A 22.1 600 Open Open Gates closed Base Flow Commissioning Plan
completion | (July)
of Inflows of | Water
Mullaroo approximat | present
Structure ely 40 but  not
flowing
Begin Lock | Month 1] +0.25 22.35 | Testfor abilityto | Open Open Gates closed Base Flow Commissioning Plan
7 weir pool | (August) maintain 600
raising Inflows Inflows Temporary pumps in | Seasonal Weir Pool
Raise to 700-800 | driven by | driven by | operation to deliver a | Pulse Manipulation  event
in line with | River River partial filling of Lake planLocks 7, 8, 9
Seasonal Pulse | Murray Murray Wallawalla Seasonal
operation passing passing Pulse plus
flows. Rate | flows. fill
to be | Rate to be Wallawalla
confirmed confirme
during d during
operation operation
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Lock 7 weir | Month 2| +0.5 22.6 Test for ability to | Open Open Gates closed Base Flow Commissioning Plan
pool (September) maintain 600
raising Expected to | Expected | Temporary pumps in | Seasonal Weir Pool
Raise to 800- | pass to  pass | operation to deliver a | Pulse Manipulation  event
1000 in line with | inflows of | inflows partial filling of Lake planLocks 7, 8, 9
Seasonal Pulse | approximat | approxim | Wallawalla Seasonal
operation ely 250 ately 60- Pulse plus | Lindsay Island Interim
70 fill Operating Plan
Wallawalla
Lock 7 weir | Month 3 | Maintai | 22.6 Maintain 1000 | Open Open Gates closed Seasonal Weir Pool
pool (October) n in line with Pulse Manipulation  event
raising addition Seasonal Pulse | Expected to | Expected | Temporary pumps in plan Locks 7, 8,9
al0.5 operation pass to pass | operation to deliver a | Seasonal
inflows of | inflows partial filling of Lake | Pulse plus | Lindsay Island Interim
approximat | approxim | Wallawalla fill Operating Plan
ely 250 ately 60- Wallawalla
70
Lock 7 weir | Month 4 |-05 22.1 Lower to 600 in | Open Closed Gates closed Base Flow Weir Pool
pool return | (November) line with Base Manipulation event
to FSL Flow operation | Default Default Cease pumping plan Locks 7, 8, 9
position position
under Base | under Retain water, natural Lindsay Island Interim
Flow Base Flow | seepage and Operating Plan
scenario, to | scenario, | evaporation
pass flows | to
of prevent
approximat | growth of
ely 40 cumbungi
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Lock 7 weir | Month 5 | Maintai | 22.1 Maintain 600 in | Open Closed Both regulators closed | Base Flow Weir Pool
pool return | (December) | nFSL line with Base Manipulation  event
to FSL Flow operation Retain water, natural planLocks 7, 8,9
seepage and
evaporation Lindsay Island Interim
Operating Plan
Lock 7 weir | Month 6 | Maintai | 22.1 Maintain 600 in | Open Closed Both regulators closed | Base Flow Weir Pool
pool return | (January) n FSL line with Base Manipulation  event
to FSL Flow operation Retain water, natural planLocks 7, 8,9
seepage and
evaporation Lindsay Island Interim
Operating Plan
Lock 7 weir | Month 7 | -0.25 21.85 | Testfor ability to | Closed Closed Both regulators closed | Base Flow Commissioning Plan
pool (February) maintain 600
drawdown Allow Allow Retain water, natural | Ephemeral | Weir Pool
Lower to ?? in | drying and | drying seepage and Manipulation  event
line with | full loading | and full | evaporation plan Locks 7, 8, 9
Ephemeral of structure | loading of
operation?? to structure Lindsay Island Interim
complete to Operating Plan
commissio | complete
ning commissi
oning
Lock 7 weir | Month 8 | -0.25 21.85 Maintain.... Closed Closed Both regulators closed | Base Flow Commissioning Plan
pool (March)
drawdown No passing Ephemeral
flow
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No

Retain water, natural

Weir Pool

evaporation

passing seepage and Manipulation event
flow evaporation plan Locks 7, 8, 9
Lindsay Island Interim
Operating Plan
Return to | Month 9 | +0.25 22.1 Maintain 600 Open Closed Both regulators closed | Base Flow Lindsay Island Interim
default (April) Operating Plan
position/sc Retain water, natural
enario seepage and

Note: Flows in both Lindsay River inlets are subject to passing flows in the River Murray and stage height at Lock 7. Flow rates for different scenarios are
approximate and will be confirmed during operations.
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9 EXTERNAL CONSIDERATIONS FOR OPERATIONS

Upstream and Downstream Considerations

10 WATER USE (THIS SECTION IS CURRENTLY SUBJECT TO REVIEW BY WATER

Minimum/max passing flows within Lock 7
Lake Victoria operations

Reuse of net flows from upstream

Water quality of releases, particularly with regard to water quality targets outlined in the
Basin Plan, including targets for salinity, blackwater, cyanobacteria

Dilution flows required in the advent of the release of water impacted by a blackwater event

Flow rates to South Australia
Requirements of Lindsay Point Irrigators

Other weir pool and Living Murray site operations

LiAisoN WORKING GROUP)

This section details the water requirements and accounting methodology for operations.

Flow Types

There are six general operating scenarios:

Pre-works Conditions

Base flow

Seasonal Pulse

Seasonal pulse plus fill Wallawalla
Cease to flow/Ephemeral

High River Murray Flows / Natural Flooding

These scenarios are described in detail in Section 8.

Water Requirements

Lindsay — to be informed by modelling and verified through operation
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Mullaroo — to be informed by modelling and verified through operation
Lake Wallawalla from empty to full — 14- 16 GL
Accounting for Water Use

The following is the proposal to account for the 2015/16 commissioning, first operation and weir
pool manipulation event. The supply and accounting arrangements will be reviewed, amended in
subsequent editions of this document.

The estimated usage figures within this section are based on modelling therefore are not always
consistent with those provided in the remainder of the document. It is proposed that usage figures
will be verified during operation and will be in the next edition of this document.

1.1 Water Measurement Complexity

To develop an appropriate water measurement and water accounting methodology during
environmental watering of Lindsay Island, it is necessary to understand the hydraulic complexity
within the Lindsay River and Mullaroo Creek system and its interactions with the measurement on
the Flow to South Australia (SA).

The system can be separated into the Lock 7 weir pool, Mullaroo Creek, Lindsay River and Lake
Wallawalla as outlined below.

Lock 7 weir pool

During environmental watering of Lindsay Island, Lock 7 weir pool will be raised by up to 50 cm
above FSL resulting in inundation of fringing wetlands and floodplain on the NSW and Victorian
banks. The water use is distributed along the bank between Lock 7 and Lock 8. No feasible method
of direct measurement of water use into the incrementally wet up bank areas has been determined.

Given that direct measurement of water use is not feasible, the most appropriate method of
assessing the water use associated with the weir pool raising is to use a water balance model that
relates the water level at Lock 7 to the incremental area of inundation and then calculates the
evaporative and seepage (wetting up and ongoing) losses using daily evaporation and rainfall data
recorded at Lake Victoria

At the normal weir pool operating level of 22.1 m AHD, Mullaroo Creek via the regulator (Figure 1)
is the main source of water entering the Lindsay River system is Mullaroo Creek via the regulator
(Figure 1). When raising the pool level by up to 50 cm above FSL, water will also enter the Lindsay
system via the northern and southern inlet regulators, and to a lesser extent, via a number of
additional unregulated flow points that will connect the Lock 7 weir pool to the floodplain. Most of
the water entering the Mullaroo and Lindsay systems during managed watering events is confined
to the creek and river channels.
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Figure 10-1: Map of Lindsay River and Mullaroo Creek
Mullaroo Creek

Mullaroo Creek leaves the River Murray 2 km upstream of Lock 7 via the Mullaroo Creek regulator
(Figure 10-1). The creek is the main source of water entering the Lindsay River system under normal
Lock 7 operations (at 22.1 m AHD). However, a small ungauged flow also enters Mullaroo Creek
(downstream of the Mullaroo Creek gauging station) from the Lock 7 weir pool via the Little
Mullaroo Creek (Point 7). Initial modelling suggests inflow at additional flow Point 7 during the Lock
7 pool raising to 50 cm above FSL is expected to be around 40 ML/day.

Flow into Mullaroo Creek is measured at the Mullaroo Creek gauging station around 3 km
downstream of the new regulator. Real-time level and flow data will be available from this gauging
station via telemetry when installation is complete. Flow measured at this gauging station will also
include any inflows from additional flow Points 4 and 5 (Figure 10-1) during the Lock 7 pool raising
to 50 cm above FSL. Initial modelling suggests inflows at additional flow Points 4 and 5 during the
Lock 7 pool raising to 50 cm above FSL are expected to be around 10 ML/day and 15 ML/day
respectively.

Lindsay River

At the normal weir pool operating level of 22.1 m AHD, the north Lindsay River regulator is kept fully
open allowing around 30 ML/d to flow to the Lindsay River. This provides a small permanent flow in
the upper reaches of the Lindsay River through to the junction where the main flow enters the
Lindsay River from the Mullaroo Creek. At the normal weir pool operating level, the south Lindsay
River regulator is kept closed because when open, the small flow through this regulator pools and
evaporates downstream and does not reach the flow from the northern regulator. During an
environmental watering event, the north and south Lindsay River regulators will be fully open and
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an additional point connecting the floodplain to the Lock 7 weir pool is expected to flow at Point 3
(Figure 10-1). Staff gauges at the north and south Lindsay River regulator will allow daily levels to be
recorded upstream and downstream of the regulators, however, the north and south Lindsay River
sites will not be rated. Initial modelling suggests inflows from the north and south regulators and
the additional flow Point 3 during the Lock 7 pool raising to 50 cm above FSL are expected to be
around 170, 20 and 20 ML/day respectively.

During transition from a watering event to a natural flood, as the grade on the river increases the
connectivity of the upper end of the Lindsay River will increase with multiple points of connection.

Two gauging stations located on the Lindsay River will provide useful level data for calibrating the
water balance model:

e 414218A (Lindsay River U/S Lake Wallawalla). This site measures water level continuously
and has a rating table, but this needs revision in the low to mid-range of flows (up to
2,000 ML/day. This site does not have telemetry, but stored data can be downloaded
during site visits.

e 414213A (Lindsay River U/S Mullaroo Creek). This site measures water level continuously,
but has no current rating table because it is likely to be backwater-affected. This site does
not have telemetry, but stored data can be downloaded during site visits.

Lake Wallawalla

During an environmental watering event, the water level in the Lindsay River will not be of sufficient
height to flow into Lake Wallawalla and so any water delivered will need to be pumped. A portable
pump with a capacity of around 160 ML/d is planned to be used. The volume pumped will be
measured using a calibrated meter (in accordance with national metering standards) on the pump
and is expected to be around 80 ML/day. Under managed flow conditions during watering events,
Lake Wallawalla is a terminal system and water will not return to the Lindsay River.

1.2 Interim Water Accounting for 2015-16

The MDBA has developed a water balance model to assist in determining water use in the Lindsay
River system. The water balance model is similar to the models that have been used for calculating
water use during weir pool raisings at Lock 8 and Lock 9. The water balance model will be trialled
and undergo calibration during the 2015-16 watering event.

During a watering event, MDBA will be responsible for recording the water balance model inputs in
daily time steps including actual levels, rainfall and evaporation across the key areas of operations.
Hydrographers will also gauge the flow rates during the event at key locations to help calibrate and
validate the model. The number of gaugings undertaken will be determined by agreement with
Victoria and South Australia and will be appropriate to ensure confidence in the flow volumes. More
frequent gaugings are anticipated while building confidence in the model.

During a watering event the MDBA will run the model for calibration and validation. At the end of
the event, once the model is calibrated, the modelled losses will be compared to modelled losses if
there was no intervention using the TLM or Lock 7 infrastructure. The difference between these
two modelled outcomes will be used to estimate the total use due to the weir pool raising. The
volume of water pumped into Lake Wallawalla will be measured and accounted separately.
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The total use due to an intervention using both TLM and Lock 7 infrastructure will be treated as a
Victorian event and there will be no requirement for NSW to debit water unless otherwise specified.

During periods of regulated flow Victoria will need to debit the water use against a Victorian Murray
account. During periods of declared unregulated flow in the reach between Wentworth to the South
Australian Border this volume may be debited against the Victorian Unregulated Flow Entitlement,
which is provided for under the Flora and Fauna Bulk Entitlement and have a capped combined
volume of 74.3 GlL/year. Under a River Murray Unregulated Flows (RMUF) event, RMUF may be
used if supported by the States and the Southern Connected Basin Environmental Watering
Committee.

1.3 Measuring flow to South Australia when delivering environmental water to
Lindsay Island in 2015-16

SA Water determine the daily flow to SA as the sum of the water flowing in:

e the River Murray between the confluences of the Rufus and Lindsay Rivers with the River
Murray (ie the flow measured at gauging station 426200A); and
e the Lindsay River near its confluence with the River Murray.

To date it has not been possible to accurately measure flow in the Lindsay River near its confluence
with the River Murray using a rating table or in-situ flow meter due to the shallow, broad and slow
moving nature of the stream and the backwater influence of the Lock 6 weir pool. MDBA will
continue to liaise with hydrographic experts to test and evaluate flow measuring technologies, as
they are developed, at this flow measurement site in order to accurately measure flow. In the future,
if flow can be accurately measured in the Lindsay River near its confluence with the River Murray,
MDBA will work toward using flow measured at this site to determine flow to SA and replace the
current and proposed methods outlined below.

Currently, the flow in the Lindsay River near its confluence with the River Murray is determined
as the daily flow measured at Mullaroo Creek regulator gauge (414211A) less the Lindsay River
allowance of 250 ML/day.

When Lock 7 is raised to deliver environmental water to Lindsay Island this method of determining
flow in the Lindsay River near its confluence with the River Murray (as describe above) is not
appropriate and will need to be modified to accommodate the additional inflows due to the changed
operation.

When Lock 7 is raised and the environmental watering is underway, SA Water RMO will determine
flow in the Lindsay River near its confluence with the River Murray as outlined below:

MDBA will run the water balance model weekly and provide SA Water RMO with:

e modelled daily inflow to the Lindsay River. This value will be based on the inflows to the
Lindsay River system at Points 1, 2 and 3 (see Figure 1) (which are dependent on the Lock
7 upstream level and the flow rate downstream of Lock 8 (including inflows from the
Lower Potterwalkagee regulator));

e modelled daily inflow from the flood runner off the Lock 7 weir pool (located downstream
of the inlet to Mullaroo Creek) at Point 7 (see Figure 1). Daily inflows from two other flood
runners off the Lock 7 weir pool (located upstream of the inlet to Mullaroo Creek) at
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Points 4 and 5 (see Figure 1) join with the Mullaroo Creek upstream of the Mullaroo Creek
gauge (414211A) and will be included in the measured flow at this gauge.

e the modelled daily incremental loss associated with raising the weir pool and delivering
environmental water to Lindsay Island.

Mallee CMA will provide MDBA with the daily planned and actual volumes pumped into Lake
Wallawalla on a weekly basis. MDBA will provide SA Water RMO with these volumes weekly.

SA Water RMO will obtain daily the measured flow at the Mullaroo Creek gauge (414211A).

SA Water RMO will determine the flow in the Lindsay River near its confluence with the River Murray
(for the purpose of determining daily flow to SA) each day using the following formula:

(Modelled daily inflow to the Lindsay River) + (measured daily flow at Mullaroo Creek gauge
(414211A)) + (modelled daily inflow to Mullaroo Creek from the flood runner at Point 7) — (daily
modelled incremental loss associated with raising the weir pool and delivering environmental water
to Lindsay Island) - (daily planned volume pumped into Lake Wallawalla) — (the Lindsay River
allowance of 250 ML/day).

As the watering event proceeds, measured data will be used to calibrate and validate the water
balance model. MDBA will notify SA Water RMO of any variation between forecast modelled flows
(ie water already delivered) and actual modelled flows in the Lindsay River system so that any
adjustments required to the flow to SA can be made by SA Water RMO in a timely manner.

11 OPERATING RISKS AND MITIGATION MEASURES

The potential risks to values that may be affected by planned watering at Lindsay, Mulcra or
Wallpolla Islands have been assessed by a committee consisting of Mallee CMA, Parks Victoria,
MDBA, DSE (now DELWP), River Murray Operations and SA Water.

The scope of the assessment considered risks associated with water delivery to the wetlands and
floodplains, water held within the wetlands and floodplain, and water released/spilling from the
floodplain.

The scope excluded an assessment of risks associated with the actual structures. This assessment is
undertaken by the operator and documented in the Operations, Maintenance and Safety Manual
and the Commissioning Plan.

The potential risks of operating the works to environmental, social and economic values were
previously assessed to inform the development of the Lindsay Stage 1 Investment Proposal (Mallee
CMA 2010) (Appendix B) and the Mulcra Island Construction Proposal (2009). The potential risks for
Lindsay Island were assessed by the Mallee CMA and for Mulcra Island by KBR (2008) as well as an
expert panel (ecology — wetland/aquatic, geomorphology, groundwater and water quality as well as
social/economic). Salinity risks were assessed independently for Lindsay Island (SKM 2010) and
Mulcra Islands (SKM 2008).
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Each assessment used a value, threat, likelihood, consequence approach to determining the level of
risk to values (ranked low to extreme) for each operating scenario for Mulcra Island. Monitoring,
mitigation and control actions were also identified.

A stakeholder meeting was convened to review the assessments and included the Mallee CMA, SA
Water River Murray Operations, MDBA, NSW Office of Water and Parks Victoria. The stakeholders
reviewed the methodology, values and outcomes of the risk assessment and the identified
mitigation measures.

The stakeholders validated the assessment of risks to values at Lindsay Island. For Mulcra Island,
additional values were identified and risks subsequently assessed. These included changes to pest
terrestrial ~ flora, cultural impacts, operations and maintenance activities and
enforcement/compliance activities e.g. illegal fishing.

Comprehensive risk assessments are also undertaken and documented annually prior to watering
activities as part of the process to prepare the annual seasonal watering proposals and the event-
specific delivery plans.

For the interim Operating Plan, this section will focus on the operating risks associated with
operation and flows for the commissioning activities. Further investigations of operating risks and
mitigation measures will be completed as required after the commissioning to inform a more
comprehensive risk section for subsequent versions of the Operating Plan.

Operational

Increasing Lock 8 flows in excess of 15,000 ML/day will increase the head difference between Lock 7
and the northern and southern Lindsay River regulators, increasing flows into the Lindsay River.
Although the northern Lindsay River regulator will be open and the southern Lindsay Regulator
closed as the default positions under the Base Flow scenario, it should be noted that the gates at
both structures are not designed to be overtopped with the gates closed and should be stripped
prior to flooding. This applies to all operational scenarios. SA Water will monitor the status of these
structures and undertake any necessary mitigating actions to protect the structures.

Ecological

As described, the interim Operations Plan includes the Base Flow scenario and Seasonal Pulse
scenarios as a part of commissioning of the Mullaroo structure in conjunction with the NOW weir
pool manipulation trial at Lock 7. Both of these flow scenarios have formed part of the historic flow
regime at the site since the construction of the Mullaroo Causeway in 1977. As such ecological risks
are minimal based on historic evidence. Given that changes in ecological conditions will be restricted
to in stream conditions any potential ecological impact will be restricted to reaches of waterway
which will experience altered flows. Mallee CMA will collate observations and manage their own
monitoring activities to verify this. In the unlikely event of an adverse outcome for aquatic or riparian
flora or fauna, the flexible configuration of the structures will enable pre commissioning flow
conditions to be reinstated.

Salinity

Salinity impacts have been assessed for management actions for both the Mullaroo Creek and the
Lindsay River as a package, as the works proposed are complementary.
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A salinity impact assessment was prepared by SKM (2010) using a surface water assessment, Flow
Net, Dupuit Steady State Solution, Groundwater Mound Rise and Mass Balance, in line with the
methodology for the Hattah Lakes and Mulcra Island investigations and taking into account existing
salinity investigations for the site. Estimates were made to represent a worst case scenario, allowing
for error.

The potential for salt discharge and impact on floodplain processes were investigated (SKM, 2010).
Operation of the Base Flow scenario represents a continuation of existing conditions and as such
will not increase salt impacts. The implementation of a seasonal pulse (referred to in the salinity
assessment as a spring fresh) and pumping to Lake Wallawalla was assessed to have an impact of
less than 0.1 EC at Morgan and as such was deemed not significant.

Mallee CMA monitors an existing bore network within the park and undertakes a long-term salinity
monitoring program to assess the impacts of environmental watering on groundwater levels and
groundwater quality. Monitoring and ongoing assessment of risks will occur consistent with the
basin salinity management strategy. In addition to the regular groundwater monitoring, Mallee CMA
will manage the monitoring of surface water quality at the Army Bridge (downstream of the
confluence of the Mullaroo Creek and Lindsay River). These monitoring activities are critical to verify
modelled salinity impacts and to provide timely advice for management of any water quality issues
arising during operation of the works.

12 OPERATIONAL COSTS

Operation and maintenance costs are funded through the SA Water operations budget, which will
be part of the O&M costs funded from the MDBA River Management Division. Monitoring costs will
be met by the Mallee CMA through intervention monitoring funding provided by the TLM program.

Costs associated with pumping environmental water to Lake Wallawalla are outlined in and agreed
to during the development of the environmental water delivery plan with the relevant water holder.

13 COMMUNICATIONS

The Lindsay-Mulcra-Wallpolla Islands Icon Site has a communications and consultation plan specific
to the site. Media surrounding watering actions must carried out be in accordance with The Living
Murray Communication Protocol.

The Icon Site manager (Mallee CMA) is committed to establishing and maintaining strong
relationships within the local community during watering operations. A vital tool in the
consultation process is structured engagement with the community through engagement with key
stakeholders and advisory groups.

1.1 Indigenous Engagement

To ensure the Indigenous community is provided an opportunity for input into water management,
and a chance to raise and identify their cultural and spiritual links to the islands, Indigenous
Stakeholders will be consulted. These stakeholders are representatives of each of the Aboriginal
parties who have a vested interest in the islands.

These representatives ensure cultural heritage and values are considered and incorporated by the
Icon Site manager, and the distribution of information out into the aboriginal communities. This
group provides a valuable single source for Indigenous engagement, advice, input and
recommendation. This process is managed via the Mallee CMA TLM indigenous facilitator and
through the Mallee CMA Aboriginal Reference Group
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Appendix A

Lock 7 backwater curve
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