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1.0 Introduction

1.1 Purpose of this Document

GWMWater was appointed Storage Manager in October 2010 in respect of the Bulk
Entitlements and Environmental Entitlements granted for the Wimmera-Mallee System
Headworks. A requirement of this appointment was the development of management
ruleswhich achieve the following objectives:

Structures: to direct operationsto ensure that the structural and operational integrity of
the Wimmera-Mallee system headworksis maintained.

Bulk entitlements: To deliver water to entitlement holdersin atimely, transparent and
efficient manner.

Accounts: To account for the water stored and water flowsin the Wimmera-Mallee
system headworks and for the water taken by entitlement holders.

Water Security: To maintain and, when the need arises, to enhance, the security of
supply to water entitlement holders with particular emphasis on contingency planning
to avoid water shortages and measuresto reduce water lossesin the Wimmera-Mallee
system headworks.

Water Trade: To facilitate the transfer of water entitlements and allocations between
entitlement holders.

Environmental Watering: To facilitate the implementation of environmental water
activities, including activities under the environmental operating plan.

Other Environmental Outcomes: To facilitate the achievement of environmental
outcomes, and mitigate significant environmental events, such as fish kills, unseasonal
water, algal blooms, river bank erosion and acidification.

Water Quality: To manage water quality in the Wimmera-Mallee system headworks so
that it isfit for purpose for urban, irrigation, industrial, stock and domestic, and
environmental use.

Recreation: To provide opportunities for recreation activitiesin the Wimmera-Mallee
system headworks where that is compatible with other objectives.

Floods: To manage floodsin the Wimmera-Mallee system headworksto conserve
water and manage impacts on communities, including the supply of water to
recreational lakes where thisis compatible with the environmental objectives.
Aboriginal Cultural Heritage: To facilitate the protection of Aboriginal cultural
heritage, in accordance with relevant cultural heritage management plans and by other
means.

The Sorage Manager will also have regard for the sustainable management principles
listed in section 93 of the Act and the business objectivesin section 94 of the Act.

Thefollowing ruleswhich appear in thisdocument are intended to enable the Storage
Manager to meet these objectives.
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1.2 Definition of Storage Management Rules

For the purpose of thisdocument, Storage Management Rules are those strategically
important operating ruleswhich produce the fundamental characteristics of the Bulk and
Environmental Entitlements of the Wimmera and Glenelg River systems. Section 3 of this
document provides an overview of these defining elements, such as entitlement volumes
and reliabilities of supply.

It isimportant to understand the difference between the strategically important Storage
Management Rules and the tactically important Seasonal Operating Plans. Seasonal plans
are specifically formulated to address entitlement holder requirements and Storage
Manager challengesin any given year. They aretypically more detailed, but are always
consistent with the Storage M anagement Rules.

Note that for the Wimmera-Glenelg entitlements, it isthe Wimmera-Mallee system
headworkswhich are used to manage and deliver entitlement holder water and meet the
other objectives described in section 1.1.

1.3 TheWimmera-M allee System Headworks

The Wimmera-Mallee system headworks have along history of development commencing
with the construction of Lake Wartook in 1887 through to the completion of Lake Bellfield
in 1966. Over thistime, the system has been operating through a broad range of climatic
conditions, with more recent years highlighting the extremes that are possible between
protracted droughts and flooding rains.

Historically, the Wimmera-Mallee system headworks delivered significant volumes of
water for stock and domestic purposes and bulk suppliesto town storages, utilising a vast
network of earthen open channels. With the completion of the Northern Mallee and
Wimmera Mallee pipeline projects, and most recently with the introduction of the latest
Bulk and Environmental Entitlements, the Wimmera-Mallee system headworksis
required to be operated differently.

Sgnificantly, it remains necessary to operate the Wimmera-Mallee system headworks as a
total integrated system. It isonly through the operation of the system asawhole that all
Sorage M anager objectives can be achieved.

Figure 1 presents a schematic of the Wimmera-Mallee system headworksincluding a
representation of the Wimmera Mallee Pipeline. The system is complex, very
interconnected, and with many possible combinations for supply and movement of water.
Note that Pine Lake and Dock Lake are shown as empty in thisfigure denoting their status
as being off-line (refer to section 2.6).

The successful operation of the system as awhole underpins many important features of
the entitlements within the Wimmera and Glenelg, including:
The calculation of available water for seasonal allocations; the calculation of carryover
and system reserve and its distribution across the system;
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The ability to trade water;

The successful delivery of water to some entitlement holders or customer groups
dependant on parts of the system for their supply; and

The delivery of passing flow volumes on behalf of the Environment, without impacting
on thereliability of supply to other entitlement holders.

Section 2.7 includes provides further information on “whole of system” rules.
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Figure 1. Schematic of the Wimmera-Mallee System Headworks (not to scale, but shows
relative elevation, depth, surface areas and connectedness of reservoirs).
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2.0 Storage Management Rules

2.1 Eastern Headworks
The eastern headworks form an integrated subsystem of the broader Wimmera-Mallee

system headworks. Figure 2 shows how thereservoirs are linked together.
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Figure 2: Schematic of Eastern Headworks showing location of Bellfield, Fyans and
Lonsdale.

211 LakeBellfield
Lake Bellfield islocated on Fyans Creek in the eastern Grampians near Halls Gap. Lake
Bellfield isthe primary source of supply to much of the Wimmera Mallee Pipeline system

and suppliesthe towns of Halls Gap and Pomonal.
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Lake Bellfield has arelatively small but efficient catchment. Water isalso ableto be
directed into the upper Fyans Creek between June and October via a set of weirsin the
upper reaches of the Wannon River called the Wannon Diversion. This supplementsthe
Bellfield catchment.

Lake Bellfield normally has excellent water quality and isvery deep (36 metres) with a
small surface area, making it the most efficient reservoir in the system because of its low
evaporative losses.

Lake Bellfield isoperated to keep it asfull as possible throughout the year. However,
between April and September each year thereservoir isoperated at 2,500 ML below its full
capacity for two reasons. Firstly, this freeboard reduces the potential impact of large
inflows on the embankment integrity, and secondly, it provides some limited capacity to
absorb and manage flood flows. If levelsincrease during this period, controlled releases
up to the capacity of the outlet valve (860 ML/ day) are made to maintain levels. This
lower level of operation during these months (i.e. 2,500 ML below capacity) isreferred to
asthe ‘target curve'.

Lake Bellfield'sfull supply level (FSL) is set by the height of itsfixed crest spillway. When
thereservoir isfull, further inflows may result in ‘uncontrolled’ flow over the spillway.
Controlled flowsreleased via the outlet structure alone do not cause flooding
downstream, with flows contained well within the banks of Fyans Creek.

When Lake Bellfield is approaching its FSL and controlled releases are possible, water is
directed in thefirst instance to Lake Fyans, and then to Lake Lonsdale. Smilarly, spills
from Lake Bellfield are directed to Lake Fyans, however, the majority of large flows
continue down Fyans Creek and on to Lake Lonsdale. It isalso possible to direct smaller
flowsviaMt William Creek and the Wimmera Inlet Channel to Taylors Lake via a channel
that bypasses Lake Lonsdale. Figure 2 shows the general layout of Lake Bellfield in
relations to nearby reservoirs and channels.

Table 1. Lake Bellfield Facts and Figures.

Full Supply Level 276.50m AHD
Full Supply Volume 78,560 ML
Spillway Level 276.50m AHD
Spillway Length 62.5m
Spillway Capacity 18,590 ML/ d
Outlet Capacity 860 ML/ d
Catchment Area 96 km?2
Surface Area When Full 4 km?

Major Tributary Fyans Creek
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Water may also be released from Lake Bellfield to Lake Fyansif Lake Fyansisholding less
than 2,500 ML or when water quality isan issue at Fyans.

Operating Rules
Operateto Full Supply Level as much as practicable.
Operate Wannon Diversion to maximise inflowsto reservoir during the months of
Juneto October inclusive.
Implement the target curve between April and September inclusive.
Water in excess of Bellfield requirementsisto be directed to Lake Fyansin the
first instance and then to other downstream reservoirs where spare capacity
exists.
Water from Bellfield may be used to support Lake Fyans during times of drought
or if there are water quality issuesin Lake Fyans.

21.2 LakeFyans

Lake Fyansisarelatively small off-stream reservoir with a small natural catchment. Its
main function isto supply water to Ararat, Sawell and Great Western and some Supply-
by-Agreement customers.

The principal operating objective for Lake Fyansisto keep it asfull as practicable
throughout the year, up to its current full supply level of 203.80 m AHD (18,460 ML). This
level is 0.50 metres below the historic full supply level (FSL) of 204.30 metres (21,060 ML).
Thelower operating level isdue to the condition of the embankment and provides
additional freeboard asthe lake hasno spillway.

Water can be harvested into Lake Fyansfrom Fyans Creek at arate of up to 200 ML/ day.
Stoney Creek, which runsthrough Halls Gap, isa major tributary on this system. During
periods of high flowsin Fyans Creek the inlet channel is closed to minimise the impact of
uncontrolled inflows from localised runoff and flooding that can exceed the channel
capacity. Theinlet channel isre-opened as soon asit is safe to do so.

Water can be transferred into Lake Fyans from Lake Bellfield, if required, to support
customers dependent on the Lake.

The outlet channel from Lake Fyans has a capacity of 120 ML/ day. Once levels within
Lake Fyansreach the full supply level, releases are made and water isdirected either into
Lake Lonsdale or into the lower Mt William Creek. Water may also be routed through
Lake Fyans, to assist in maintaining water quality. Under this arrangement inflows and
outflows are balanced to ensure that the full supply level is not exceeded. Figure 2
presentsthe general layout of Lake Fyansin relation to nearby reservoirs.

AsLake Fyans also supports many recreational pursuits and businesses, GWM W ater
maintains the level as close as practicable to the full supply level.
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Table 2: Lake Fyans Facts and Figures

Full Supply Level 203.80m AHD

Full Supply Volume 18,460 ML

Spillway Level No spillway

Crest Level 206.20m AHD

Inlet Channel Capacity 200ML/ d

Outlet Capacity 120ML/ d

Catchment Area 13.2 km?

Surface Area When Full 5.3km?2

Major Tributary Fyans Creek via FyansInlet Channel

Operating Rules
To operate to Full Supply Level throughout the year.
To direct excess water to reservoirs downstream where spare capacity exists.
If circumstances allow, to route water through the lake to maintain water quality.
AslLake Fyansis an off-stream reservoir and its capacity to receive flows from Fyans
Creek islimited, it plays no rolein flood mitigation.

213 Lakelonsdale

Lake Lonsdaleisalarge, shallow reservoir located on the Mt William Creek. It hasavery
large catchment area. The Mt William Creek catchment is not reliable during times of
drought but can be a substantial producer of water during wetter years.

Lake Lonsdale was originally developed to supply the Wimmera-Mallee Stock and
Domestic channel system; however, itsrole has changed considerably following
completion of the Wimmera Mallee Pipeline. Lonsdale continuesto play a significant role
in the overall water supply system, isakey source of water for the environment, and is
highly valued for itsrecreational use.

Because of itslarge surface area, Lake Lonsdale hasvery high evaporative losses. To assist
in reducing evaporation losses, a Maximum Operating Level (MOL) has been introduced
which is 0.50 m below the spillway level.

The principal operating objective for Lake Lonsdale isto fill the lake as close to the MOL
as practicable throughout the year. When levelsincrease above MOL, water will be
released and directed viathe Mt William Creek to the Wimmera River, transferred to
Taylors Lake or routed through Taylors Lake back to the WimmeraRiver if the water
quality issuitable.

The outlet capacity of Lake Lonsdale isnominally 600 ML/ day, but releases are generally
limited to amaximum of 300 ML/ day owing to the capacity of the channel and waterways
downstream and to minimise inconvenience to downstream landowners.
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The MOL at Lake Lonsdale introduces limited capacity to absorb flood flows compared to
previous operating practices. Lake Lonsdale levels are not actively managed during times
of flood, as the outlet does not provide any significant capacity to release water quickly.
During a major flood, access to the manually-operated valvesis not always possible,
further limiting the ability to release water in response to inflows.

Mt William Creek isused to convey water downstream from Lake Lonsdale, delivering
mostly environmental water.

With the completion of the WMP, Lake Lonsdale playsakey rolein returning water to the
environment by providing environmental passing flows. Theserules arein place between
the months of Juneto November inclusive and provide arelease of up to 60 ML/ day into
the Mt William Creek aslong asthere areinflows occurring at the same time. Thiswater is
directed to the WimmeraRiver.

The operation of Lake Lonsdale needsto be coordinated with the water quality
requirements of Taylors Lake. The Mt William Creek below Lake Lonsdaleis known for its
good water quality and is preferentially harvested into Taylors Lake. However, water held
within Lake Lonsdale can often be of relatively poor quality and so releases can interfere
with Taylors Lake operations downstream. This needsto be carefully managed. Figure 2
showsthe general layout of Lake Lonsdalein relation to nearby reservoirs.

Lake Lonsdale has along history of providing recreation for the region. The operation of
Lake Lonsdale will be managed to facilitate recreation as much as practicable. However,
therole of Lake Lonsdale within the broader water supply system will always take
precedence. At the time thisdocument was prepared, GWMWater had formed aworking
group to prepare a management plan for Lake Lonsdale. This plan will assist with
identifying how operations can be managed to maximise recreational activitiesin the
future.

Table 3: Lonsdale Facts and Figures

Full Supply Level (FSL) 187.62m AHD
Full Supply Volume 65,480 ML
Maximum Operating Level (MOL) 187.12m AHD
Maximum Operating Volume 53,300 ML
Primary Spillway Length 244m

Primary Spillway Capacity 88,130 ML/ d
Secondary Spillway Length 440m
Secondary Spillway Capacity 149,470 ML/ d
Outlet Capacity 600 ML/ d
Catchment Area 1,015 km?
Surface Areawhen at FSL 26 kmz2

Major Tributaries Mt William Creek and Fyans Creek
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Operating Rules
To operateto aMOL 0.50 m below the spillway throughout the year.
To provide environmental passing flows between the months of June and N ovember
inclusive.
To operate the reservoir with consideration to its recreation potential.
To operate thereservoir with due consideration to the water quality, water supply and
harvesting imperatives of Taylors Lake

2.2 Central Headworks
The central headworks form an integrated subsystem of the broader Wimmera-Mallee
system headworks. For reference, Figure 3 shows how thereservoirs are linked together.
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Figure 3: Schematic of Central Headw orks showing location of M oora Moora and
Wartook.

" Moora Inlet Channel

22.1 MooraMoora
Moora Moora Reservoir isasmall reservoir located in the upper reaches of the Glenelg
River catchment in the heart of the Grampians National Park. The reservoir isthe primary
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source of supply to Supply System 6 of the Wimmera Mallee Pipeline. The catchment
covers an area of about 40 km2 and acts as a sub-catchment for the Rocklands Reservoir
catchment. Moora can also receive water directly from the upper Glenelg River via
transfers along the Moora Inlet Channel. Figure 3 presents the general layout of Moora
Moora Reservoir.

Moora Moora Reservoir has areasonably large surface area for its volume and therefore
incurs high evaporative losses during the warmer months. Average annual rainfall is
approximately 1,000 mm and wetter years can generate inflows larger than the reservoir
capacity. This meansthe reservoir can spill regularly and management of flowsin excess
of the reservoirsrequirements are acommon activity.

Moora Moora Reservoir’s Full Supply Level (FSL) is219.95m AHD which providesa
volume of 6,300 ML. Thereservoir isoperated at alevel 0.3 m below FSL between June
and October to provide some freeboard to assist in managing winter inflows. Thereisno
spillway at Moora Moora Reservoir, however, excess inflows are managed by an overflow
regulator on theinlet channel (wherewater can back up and spill into the drainage lines
that run towardsthe Glenelg River) and by the outlet structure (where boards can be
removed from the top of the outlet gate to allow water to spill into the Moora outlet
channel).

When Moora Moora Reservoir isfull and conditions are wet, the inlet channel istypically
closed to minimise further inflows. The overflow regulator and outlet structures pass
flows (including flood flows) to the Glenelg River above Rocklands Reservoir, with
minimal inconvenience or impact.

Flows are also able to be diverted directly into the Moora Channel from the Glenelg River
catchment downstream of the Moora outlet. Demands downstream of Moora Moora
Reservoir can often be met solely from direct harvesting into the channel rather than
releasing water from the Reservoir itself. Thisisthe preferred mode of supply when
possible.

It ispossibleto transfer water viathe Moora channel, Distribution Heads and Burnt Creek
to Taylors Lake. These transfers are ceased during very wet conditions as they can lead to
excessive flowsin Burnt Creek if the Wartook catchment is also experiencing wet
conditions.

Little Cut regulator isthelast point on the M oora channel where water can be directed
back to the Glenelg River. Little Cut isused to regulate flows on the Moora channel and is
left fully open when the channel isnot in use to allow any unanticipated water to flow
back to the Glenelg River.

Supply to Brimpaen Storages
Moora Moora Reservoir isthe primary source of supply to the Brimpaen storages. Water
from the Reservoir isreleased when natural flowsfrom Big Chord (Upper Glenelg), Moora

11
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Channel (from pick-up) or the MacKenzie River are not sufficient to meet the supply
requirements of the storages.

Water quality from the upper Glenelg River and the Moora system is generally good,
however, there can be colour and dissolved organics associated with Moora water. Low
salinity isnormal. For water supply purposes, the major operational consideration isto
manage high turbidity events due to rainfall and associated pick-up in the Moora Channel.
During periods of high turbidity, water is passed directly to the Mackenzie River. As
turbidity lessens, water can resume being harvested into the storages.

Regular releases from Moora Moora Reservoir generally only need to occur from October
to May. From Juneto September thereisusually sufficient naturally occurring flow
and/ or channel pick-up to supply the Brimpaen storages.

Table 4: Moora Facts and Figures

Full Supply Level 219.95m AHD

Full Supply Volume 6,300 ML

Spillway Level 219.95m AHD

Crest Level 220.64m AHD
Outlet Capacity 65ML/ d
Catchment Area 147 km?

Surface Area 4.1 km?

Major Tributary Moora Moora Creek

Operating Rules
Operate thereservoir to FSL between November and May.
Operate at alevel 0.3 m below FSL between June and October.
All water in excess of FSL and downstream demandsis directed back to the Glenelg
River by default.

2.2.2 Wartook

Wartook Reservoir islocated on the MacKenzie River in the central Grampians. It isthe
primary source of supply for Horsham and Natimuk and a secondary source of supply to
System 6 of the Wimmera Mallee Pipeline. The reservoir also providesimportant flowsto
the environment.

Water for Horsham isreleased into the upper MacKenzie River and then diverted from the
Dad and Dave Weir viathe Mt Zero Channel to the Mt Zero balancing storage.

Water for Supply System 6 of the WMP isreleased into the mid MacKenzie River and
diverted from Distribution Heads viathe Moora Channel to two balancing storages at
Brimpaen. When volumes are available, Moora Moora Reservoir isthe primary source of
supply to the Brimpaen storages.

12
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Wartook is also used to sustain critical aquatic habitats along the MacKenzie River, where
platypus and arecently discovered bottlebrush are found, and water the Burnt and
Bungalally Creeks.

Wartook has an efficient catchment of about 75 km?2 contained entirely within the
Grampians National Park. This catchment yields an average of about 26,000 ML each year,
with most inflows typically occurring between June and October.

Lake Wartook has a capacity of 29,300 ML at Full Supply Level (FSL) which is0.15 metres
below the spillway crest. This meansthat when Wartook isat its FSL, an additional 1,400
ML isrequired beforeit will physically spill.

To assist in managing reservoir levels, atarget curve is adopted between March and
October of each year. This provides a maximum of 8,000 ML of air spacein June, and is
progressively reduced with the objective of having the reservoir at its FSL by the end of
October.

Thistarget curve (see Figure 4) isintended to provide some attenuation of flood flowsto
allow controlled harvesting of thiswater downstream at Distribution Heads. It also serves
the purpose of reducing the frequency of road closuresin the Zumsteins area of the
National Park. Wartook Reservoir can be expected to be isolated during major rainfall
events.

Water may be released from Wartook up to the safe maximum rate of 500 ML/ day to
maintain target levels. When inflows exceed thisrate of controlled release, levelswithin
thereservoir will increase and a spill may occur. Wartook Reservoir hasa primary
spillway at the west end of the embankment and a secondary spillway at the east end of
the embankment. Spillsfrom Wartook Reservoir passto the MacKenzie River. Figure 3
shows Lake Wartook in relation to nearby channels and reservoirs.

Theregulating structures at Distribution Heads are used to transfer modest flows of up to
200 ML/ day (sometimes as much as 500 ML/ day for short periods) down Burnt Creek.
Distribution Heads, however, provides no effective control of flows during times of major
flood, with flood flows split between the MacKenzie River and Burnt Creek in essentially
natural proportions.

Wartook Reservoir isrecognised as having high recreational value and is particularly
renowned for itsfishing. Water released to the river down stream also provides for tourist
attractions at the MacKenzie Falls and Zumsteins areas within the Grampians National
Park.

13
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Month |Level (m AHD)

Wartook Target Curve Bnuary 22168
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Figure 4: Wartook Target Curve

Table 5: Wartook Reservoir Facts and Figures

Full Supply Level 441.68 m AHD
Full Supply Volume 29,300 ML
Primary Spillway Level 441.83 m AHD
Primary Spillway Length 175m

Primary Spillway Capacity 1,500 ML/ d
Secondary Spillway Level 44210 m AHD
Secondary Spillway Length 127 m
Secondary Spillway Capacity 25,056 ML/ d
Outlet Capacity 500ML/d
Catchment Area 75 km?
Surface Areawhen Full 10.31 km?
Major Tributary MacKenzie River

Operating Rules
To operateto Full Supply Level throughout the year except during those months
where the target curve applies.
To operateto the target curve during the months of March to October inclusive.

23 Lower Headworks

The lower headworksform an integrated subsystem of the broader Wimmera-Mallee
system headworks. For reference, Figure 5 shows how thereservoirsand Wimmera Inlet
Channel arelinked together relative to other headw orks assets.

14
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Figure 5: Schematic of Lower Headworks showing location of Taylors, Wimmera Inlet
Channel and other reservoirs.

231 Taylors

Taylors Lake is an off-stream reservoir located 20 km south-east of Horsham. It is

principally supplied from either the Burnt Creek Channel or the Wimmera Inlet Channel,
but also hasits own small natural catchment (Potters Creek).

Taylors Lake has amajor role in the water supply system as a source of supply for the
Wimmera Mallee Pipeline (WMP) and for environmental water to the WimmeraRIiver. It
has high recreational value dueto its close proximity to Horsham and reliably holds

water. Taylors Lake has also assumed the role of supplying irrigation demands following
completion of the WMP.

Water istypically harvested between July and October, however, transfers from other
parts of the water supply system can occur at any time of the year. Taylors Lakeisunique
in that it isthe only active reservoir able to receive water from any other part of the water
supply system, including:

The Wimmera River viaHuddleston’s Weir and the Wimmera Inlet Channel;

Eastern headworksvia Mt William Creek and the Wimmera Inlet Channel;
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Central headworksviaDistribution Heads and Burnt Creek; and
Western headworks viathe Rocklands Outlet Channel.

Figure 5 showsthe general layout of Taylors Lake in relation to other nearby headworks
assets.

Taylors Lake hasacurrent Full Supply Level (FSL) of 27,060 ML which is significantly less
than its historic capacity of 33,700 ML. Thislower capacity (1.5 m below historic operating
levels) has been adopted for dam safety reasons. Modelling has shown there will be no
diminished ability to supply entitlement holder demands as aresult of thisreduced
operating capacity.

Uncontrolled inflowsto the lake from its own catchment can present a problem, asthe
ability to release these islimited to the outlet channel capacity of 400 ML/ day. This ability
isfurther constrained as the outfall from this channel to the Wimmera River cannot
operate when the WimmeraRiver isin flood. Releases can therefore only be made before
and after aflood event passesthe outlet channel outfall.

Even with therevised FSL, the lake is still only able to temporarily absorb small inflows
abovethislevel (called surcharging) without potentially compromising the embankment
integrity. Dam safety must be maintained by returning the lake to its new FSL as soon as
possible (within days).

Flood flows from Lake Wartook, Mackenzie River and Burnt Creek systems can be
directed to Taylors Lake. However, channel capacity constraints often mean much of the
flood flow remainsin the natural water courses. If Taylors Lake isalready full during a
flood event, flood flows can be directed to Pine Lake as an alternative. Note that Pine Lake
isno longer required for water supply purposes (refer to section 2.6).

Taylors Lake can often suffer from poor water quality associated with high levels of
salinity, turbidity and nutrients. It isintended to minimise the harvesting of poor quality
water by selectively taking water from the lower Mt William Creek and MacKenzie River
(including Wartook) systems. Better quality water may also be taken from these systems
and routed through Taylorsto flush and dilute existing water in the lake. Decisions
around these operations are dependent on seasonal conditions and the availability and
location of water aswell asthe needs of all entitlement holders and will be addressed
through Seasonal Operating Plans.

To assist in managing water levels during the inflow season, atarget curve will be
followed between the months of April and October inclusive shown in Figure 2. This
target curve provides about 4,010 ML of initial air spacein June and is progressively
reduced to October, with the objective of having the reservoir full towardsthe end of the
normal inflow period.
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Figure 6: Taylors Target Curve

2.3.2 Wimmeralnlet Channel

Operation of the Wimmera Inlet Channel (WIC) isdirectly associated with the operation of
Taylors Lake, with the channel able to divert Wimmera River and Mt William Creek water
into Taylors Lake. The channel commences at Huddleston’s Weir, north of Dadswells
Bridge, and isable to carry amaximum volume of up to 1,600 ML/ d.

Wimmera River water istypically of poorer quality than water found in either the
MacKenzie River or Mt William Creek and istherefore alower priority to harvest.

Flows lessthan around 6,000 ML/ day (as measured at Glenorchy) are able to be kept
within the Wimmera River at Huddleston’s Weir by closing the WIC inlet gates. Flowsin
excess of around 6,000 ML/ day will overtop and bypasstheinlet gate structure.

The channel is configured to redirect excess water back to the Wimmera River in away
that reflectswhat would be expected to occur naturally. Figure 7 showsthe general layout
of the WIC and associated waterwaysthat it interacts with.

During minor to moderate floods (between 5,000 to 15,000 ML/ day as measured at
Glenorchy), the WIC may be used to harvest Wimmera River water into either Taylors
Lake or Pine Lake (if TaylorsLakeisalready full). Harvesting at full capacity relative to
these size floods may have some effect in reducing flood peaks downstream. However,
harvesting water during major flood events (greater than about 15,000 ML/ day) has
negligible impact on reducing the severity of the flood peak dueto therelatively small
volume able to be taken through the Wimmera Inlet Channel and can pose significant
risksto the safe operation of the WIC.

Taylors Lake can often suffer from poor quality water. In the futureit isintended to
minimise the harvesting of poor quality water, including during times of flood, by
selectively taking water from the lower Mt William Creek and MacKenzie River (including
Wartook) systems.
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The harvesting or management of water explicitly for downstream flood mitigation
purposes would only be donein consultation with the Wimmera Catchment M anagement
Authority (the local Floodplain Management Authority) and any Flood Incident
Controller (SES) during adeclared flood event issued by the Bureau of Meteorology.

To Taylors Lake

TO \;—_‘\x
Horsham ™~
T,

™ From Lake
- Lonsdale

Figure 7: General layout of the Wimmera Inlet Channel.

Table 6: Taylors Lake Facts and Figures

Full Supply Level 144.66 m AHD
Full Supply Volume 27,060 ML
Dead Storage 3,000 ML
Spillway none

Inlet Capacity 1,500 ML/ d
Wimmera Inlet Channel Capacity | 1,600 ML/ d
Outlet Capacity 400ML/ d
Catchment Area 80.6 km2
Surface Areawhen Full 7.40km2
Major Tributary Potters Creek

18

December 2011



'/

- GWMWater

Storage M anagement Rules: Wimmera Mallee System Headworks

Operating Rules

To keep Taylors Lake at its Full Supply Level throughout the year subject to the target
curvein place between the months of March and October inclusive.
To use both the Wimmera Inlet Channel and Taylors Lake in managing flood flows for

asset protection.

To usethe Wimmera Inlet Channel and Taylors Lake in managing flood flows under
the direction of a Flood Incident Controller, but only while the flood peak is passing
the Huddleston’sweir area and the flow isless than about 15,000 ML/ day.

2.4 Western Headworks

The western headworks form an integrated subsystem of the broader Wimmera-Mallee
system headworks. For reference, Figure 7 shows how thereservoirs are linked together.

Teo "Wimmera

River

MacKenzie Rv Escape Lake

Toolondo
Eeservoir

Fulhams Bridge

Gienelg River

Balmoral
"
Glenﬂlg Rve

Rocklangs
Ym‘rﬂ Chl

S
5 Mile Escape o
Eocklands Outlet

From Distribution
Heads

- Wit Talbot Escape

Mr Tulbor %

12 Mile Escape
From Upper Glenelg Eiver
mcluding Moora Moora Eeservoir

Ri
‘q\d,da IVEF
&

Eocklands
Eeservoir

Figure 8: Schematic of the Western Headworks showing location of Rocklands and
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24.1 Rocklands

Rocklands Reservoir isthe largest reservoir within GWMWater’s water supply system and
islocated on the Glenelg River. Originally constructed to supply the Wimmera-Mallee
Domestic and Stock channel system, water held by Rocklands Reservoir is now used for
many different purposes. A unique feature of Rocklandsisthat all Entitlement Holders,
including the environment, are able to be supplied with water from Rocklands Reservoir.

Therange of usersisasfollows:
Coliban Water can be supplied from Rocklands, via Taylors Lake, through the
Wimmera Mallee Pipeline.
Wannon Water usesits entitlement to supply the towns of Balmoral and Hamilton
directly from Rocklands.
GWMWater supplies customers both directly from Rocklands (e.g. lluka as an
industrial customer) and viatransfersto Taylors Lake for delivery through the
Wimmera Mallee Pipeline and to Wimmera Irrigation Area customers.
Some water held within Rocklandsis also available as ‘growth water’. Thisis available
both asa supply direct from Rocklands or for supply viathe Wimmera Mallee Pipeline
after transfer to Taylors Lake.
GWMWater isrequired to supply compensation flows and a share of the
environment’s regulated entitlement to the Glenelg River from Rocklands.
Environmental passing flows are required to be released from the reservoir.

Thisrange of users meansthere are many diverse and some times competing needsin
managing water quality and accessto water, particularly at very low volumes.

Rocklands Reservoir can store up to 348,300 ML at the spillway crest level of 195.47 m
AHD and istermed the Full Supply Level (FSL). On completion of the Wimmera Mallee
Pipeline, Rocklands Reservoir will be operated to a Maximum Operating Level (MOL) of
194.10 m AHD or 261,500 ML. The MOL is possible because the Wimmera Mallee Pipeline
hasreduced the need to harvest and store as much water for consumptive use, and
ensures the environment receives its share of the Wimmera-Mallee pipeline savings
contracted by the State and Commonwealth Governments. ThisMOL also reduces the
chance of uncontrolled spills and evaporation losses from the reservoir.

The fundamental operating rule for Rocklands Reservoir isto operate the reservoir up to
itsMOL throughout the year. With the advent of carryover under current entitlement
arrangements, the Sorage Manager may ask entitlement holdersif they would like
Rocklandsto be held above the MOL for the purpose of storing their carryover.

Rocklands Reservoir is also to be operated to atarget minimum operating level of 189.06
m AHD or 69,600 ML. Thislower target isaimed at facilitating suitable levels for
recreation, with the additional benefit of assisting to manage water quality, particularly
salinity levels, by buffering poor quality inflows during low inflow years.
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Rocklands Reservoir has a nominal outlet capacity of 600 ML/ day, although this can be
limited further depending on the operation of installed carp screens. Inflowsto Rocklands
can far exceed the capacity to release water (e.g. the January 2011 floods saw daily inflows
of approximately 7,000 ML/ day). Aslevelsapproach the MOL, water surplusto that
required to meet entitlement holder demandsis actively transferred to downstream
reservoirs where space exists (i.e. Taylors Lake or Toolondo Reservoir ) or directed to the
Glenelg River. It is still possible for levelsto rise above the MOL and when this happens
planswill be developed to draw levelsdown to the MOL.

It is possible that downstream demands could be greater than the ability to deliver from
Rocklands and there may be competing needs for channel capacity. When this occurs,
deliveriesto entitlement holders will take precedence over transfersto downstream
reservoirs. Passing flows may also be altered in consultation with the environmental
entitlement holder to free up channel capacity in the short term.

Environmental flowswill primarily be delivered direct to the Glenelg River immediately
downstream of the dam wall. It is also possible, however, to deliver environmental flows
from the 5 mile and 12 mile escapes on the Rocklands outlet channel. Figure 8 presents the
general layout of Rocklands Reservoir. Thismay be doneto spread larger flow rates across
multiple delivery pointsto improve the efficiency of water delivery during dry years or to
reduce the potential for flooding downstream of the wall during wet years.

Rocklands can also deliver environmental water to the Wimmera basin for the Wimmera
River, lower MacKenzie River, Burnt Creek and Bungalally Creek. Environmental
deliverieswill be determined through seasonal watering plans developed by the Victorian
Environmental Entitlement Holder and Catchment Management Authorities.

Compensation flows are required to be delivered to the Glenelg River typically between
November and May of each year. These flowswill be planned to be complementary to
environmental water releases. Glenelg-Hopkins CMA will develop flow plansfor this
entitlement on behalf of and in consultation with GWM W ater.

If Rocklandsisrequired to transfer water to downstream reservoirs, it isdesirable for this
to happen during the inflow season (May to November inclusive) to minimise
transmission losses. However transfers during warmer summer months may also be
required, for example, to support Taylors Lake in delivering irrigation water.

In balancing water resources across the water supply system, an objective will be for
transfersto occur from Rocklands so that levels are not drawn down below itstarget
minimum operating level. However, if the available water islow and Rocklandsis at risk
of dropping below thislevel, the balance of the resource will be utilised to ensure all basic
supplies can be delivered to respective entitlement holders. Basic needswill always be
prioritised above other possible uses for that water including, for example, transfersto
Taylors Lake or Toolondo Reservoir.
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Table 7: Rocklands Reservoir Facts and Figures

Full Supply Level (FSL) 195.47m AHD
Full Supply Volume (ML) 348,300 ML
Maximum Operating Level (MOL) 194.10m AHD
Maximum Operating Volume (ML) | 261,500 ML
Minimum Operating Level (MOL) 189.06 m AHD
Minimum Operating Volume (ML) | 69,600 ML
Dead Storage 3,000ML
Spillway Length 15453 m
Spillway Capacity 66,000 ML/ d
Outlet Capacity 600 ML/ d
Catchment Area 1,355 km2
Surface Areawhen Full 67.50 km2
Major Tributary Glenelg River

Operating Rules
To operate up to the Maximum Operating Level as much as practicable.
To remain above the Minimum Operating Level as much as practicable.
To consult with entitlement holders when approaching the prospect of exceeding these
targets.

24.2 Toolondo

Toolondo Reservoir is an off-stream reservoir with a Full Supply Level (FSL) of 164.93 m
AHD or 92,430 ML. Its purpose post construction of the Wimmera Mallee Pipeline (WM P)
isfor water supply via Taylors Lake, and to provide recreation value asidentified as part
of the Future Use of Reservoirs (FUoOR) project completed by GWMWater in 2008.
Amendmentsto the Wimmera-Glenelg Bulk and Environmental Entitlements largely
adopted the FUOR outcomes as part of the modelled supply configuration.

Being an off-stream reservoir (although supplied from avery small catchment of itsown
viaMt Talbot Creek), Toolondo isreliant on transfers from Rocklands Reservoir to receive
water. Toolondo hasavery large dead storage. Figure 8 shows Toolondo in relation to
nearby reservoirs.

Current Bulk and Environmental Entitlements are underpinned by only operating
Toolondo to aMaximum Operating Level (MOL) of 50% of the current FSL, or 46,200 ML
(161.01 m). The purpose of thisrevised level isto limit the volume taken from the Glenelg
River system to deliver the environment’s share of water savings from the Wimmera-
Mallee Pipeline, while still providing reasonable recreation and water supply values.

Because of the revised operating level and large dead storage capacity, careful
consideration needsto be madein deciding when water will be transferred from
Rocklandsto Toolondo Reservoir.

Toolondo Reservoir is primarily used as a balancing storage, in conjunction with
Rocklands Reservoir, to maximise the efficiency of harvesting from the upper Glenelg
River catchment. The trigger for transferring water from Rocklandsto Toolondo shall be
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when Rocklandsis at 33% of FSL (116,000 ML) and rising. Further considerations when
planning for atransfer of water to Toolondo shall be:
The need to maximise the reliability of supply to entitlement holders;
Toolondo has better storage characteristics (i.e. less evaporation) than Rocklands over
some of its operating range, however, thereis more operational flexibility if water is
kept in Rocklands;
It isexpensiveto transfer water stored in Toolondo to entitlement holders because
much of thiswater will need to be pumped out due to the large dead storage;
Water stored in Toolondo cannot be returned to Rocklands; and
Balancing opportunities for recreation in both Toolondo and Rocklands.

Obligationsto supply entitlement holders from Rocklands have priority over the transfer
of water to Toolondo Reservoir.

Table 8: Toolondo Reservoir Facts & Figures

Full Supply Level 164.93m AHD
Full Supply Volume 92,430 ML
Maximum Operating Level 161.01m AHD
Maximum Operating Volume | 46,200 ML

Dead Storage 37,420 ML
Outlet Capacity 360ML/d
Catchment Area 99.00 km2
Surface Areawhen Full 14 km?2

Major Tributary Mt Talbot Creek

Operating Rules
To be operated to itsMOL.
To receive water from Rocklands Reservoir only if Rocklandsis holding 116,000 ML or
more.
When filling from empty, sufficient water must first be held within Rocklandsto
ensure a usable volume can be transferred to Toolondo.
Asmuch as practicable to maximise the efficiency of the transfer of water, a supply to
Toolondo shall be planned to occur during May to November
In supplying Toolondo, Rocklands shall not fall below 116,000 M L.
The priority during times of transfer shall be to meet environmental passing flow
obligations at all times unless otherwise agreed by the Storage Manager and VEWH
(described in Schedule 1 of the Environmental Entitlement).

25 Other Minor Storages

The Wimmera-M allee system headworks also contain some minor storages which are
required to supply some entitlement holders. These storages are Mt Cole, Langhi Ghiran
and Panrock reservoirs. These reservoir management rules are summarised below.
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251 Mt Cole
Mt Cole Reservoir has a capacity of 806 ML and isused to supply water to both Ararat and
some SBA customers.

Operating Rules
To keep thereservoir asfull as practicable through out the year.
To optimise the use of Mt Cole with Langhi Ghiran and Lake Fyans as much as
practicable, particularly around water quality and therelative water availability.

25.2 Langhi Ghiran

Langhi Ghiran Reservoir has a capacity of 69 ML and isused to supplement Ararat’s water
supply. However, its use is often limited asit has poorer quality water compared to either
Mt Coleor Fyans.

Operating Rules
To keep thereservoir asfull as practicable through out the year.
To optimise the use of Langhi Ghiran with Mt Cole and Lake Fyans as much as
practicable, particularly around water quality and therelative water availability.

25.3 Panrock
Panrock Reservoir has a capacity of 77 ML and isused to supplement Great Western’s
water supply. However, poorer quality water compared to Fyans often limitsits use.

Operating Rules
To keep thereservoir asfull as practicable through out the year.
To optimise the use of Panrock with Lake Fyans as much as practicable, particularly
around water quality and therelative water availability.

2.6 Other Storages Not Specifically Mentioned in the Instrument.

GWMWater retains some reservoirs within the system headworks that are not required to
be used for water supply purposes post construction of the Wimmera Mallee pipeline.
Because they are not required explicitly for the provision of Bulk or Environmental
Entitlements, they have not been included in Schedule 1 of the Storage Manager
Instrument.

Thesereservoirs do, however, continue to provide arole to the broader community
particularly relating to the provision of recreation and management of floods. Their
management rules are therefore summarised hereto properly address the Storage
Management objectives associated with the Wimmera-M allee system headw orks.

Note that operating ruleslisted in this section are designed to allow the management of
water within these reservoirs without impacting on entitlements.
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26.1 Green Lake

Green Lake is an off-stream reservoir that was originally constructed for irrigation
purposes. Water from Green Lake can be directed through Dock Lake or bypassed around
Dock Laketo supply the Horsham irrigation area via the main irrigation channel.

Following construction of the Wimmera Mallee Pipeline all futureirrigation demands will
be supplied from Taylors Lake. Green Lake will only be used for recreation purposesin
the future.

AsGreen Lakeisno longer needed for water supply purposes, there are limited rules
defined under the current Bulk and Environmental Entitlement arrangements for how
Green Lake will be supplied in the future. However, all entitlement holders have agreed
that asupply to Green Lakeis possible under two distinct scenarios being; from itsown
catchment at any time, and from flood watersthat are diverted into the lakewhen it is
necessary to protect nearby headworks assets.

The provision for review of Storage Management Rules (see section 3.3) will allow for
future additions or refinements to the management rules for Green Lake.

Table 9: Green Lake Facts and Figures

Full Supply Level 135.70m AHD

Full Supply Volume 5350 ML

Spillway None

Inlet Channel Capacity 100 ML/ d

Outlet Capacity 100ML/ d

Surface Areawhen Full 180 ha

Major Tributary Mibus and Diggers Creek

Operating Rules
Supply water into Green Lake from its own natural catchment at any time.
Supply water into Green Lake from flood waters diverted into the lake when
necessary to protect upstream water supply assets.

2.6.2 Pineand Dock

Pine and Dock Lakes are off-stream reservoirswith only small local catchments. The
reservoirswere used to supply irrigation water to the Horsham Irrigation Area prior to the
completion of the Wimmera Mallee pipeline. These reservoirs are no longer required for
water supply purposes as Taylors Lake hasreplaced their rolein supplying irrigation
demands.

Because these reservoirs are no longer required for water supply purposes, the current
entitlement arrangements do not allow the harvesting of water into these reservoirs under
normal circumstances. They are, however, still owned and managed by GWMWater and
remain connected to the system and could be considered for use should circumstances
changein the future.
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Onerolethey are able to play isassisting in the management of flood flows. This may
occur when inflowsinto Green Lake cause it to spill into Dock Lake. Thisis not significant
in terms of providing any flood relief for local streams such asthe MacKenzie River or
Burnt Creek. Figure 5 showsthe general layout of these lakesin relation to other reservoirs
nearby.

Pine Lake can harvest limited flows from both the Burnt Creek and Wimmera Inlet
Channels, with thiswater able to bereleased at alater date. During times of flood up to
1,500 ML/ day can be diverted into Pine Lake. While water can be diverted from Burnt
Creek or the Wimmera River, the flood mitigation benefit isminimal dueto therelatively
small volume of water able to be diverted. For example the benefit of diverting 1,500
ML/ day during aminor flood of 7,500 ML/ day (20% of the flood flow) may help reduce
the overall flooding extent. However, diverting 1,500 ML/ day during a major flood of
30,000 ML/ day represents just 5% of the flood flow.

GWM Water reservoirs do not have a specific rolein flood mitigation. Therefore
arrangements are required to enable GWM Water to respond to adirection from the Flood
Incident Controller during aflood event and/ or an agreement with the Wimmera
Catchment Management Authority (the local Floodplain Authority), to operate these
reservoirsto provide for any possible flood mitigation, however significant, and
preferably in accordance with an agreed set of conditions.

The retention of Pine Lake on standby, specifically for flood mitigation purposes, could
lead to significant coststo the region to maintain the lake to the required safety standards.

It isalso important to note that the first 15,000 ML of water stored in Pine Lake cannot
readily beretrieved asit is below the outlet level in the lake. Without pumping, thiswater
would eventually be lost through evaporation and its quality would deteriorate.

Table 10: Facts and Figures for Pine Lake and Dock Lake.

Pine Lake Green Lake
Full Supply Level® 14359 m AHD 133.3m AHD
Full Supply Volumet 62,000 ML 4,420 ML
Dead Storage 15,000 ML oML
Spillway Level None None
Inlet Channel Capacity 1,500 ML/ d 100ML/d
Outlet Capacity 245ML/ d 120ML/ d
Catchment Area 2,510 ha Green Lake catchment
Surface Areawhen Full 730 ha 215 ha
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Operating Rules for Pine and Dock Lakes
Not to be used for water supply purposes.
To be used in managing flood flows for asset protection.
Dock Laketo receive spillsfrom Green Lake.
To be used for flood mitigation under the direction of an Flood Incident Controller.
Pine Lake to be used to take flood water from Burnt Creek.
Pine Lake to be used to take flood water from the Wimmera River, but only when the
flood peak passing the Huddleston’s Weir areaislessthan about 15,000 ML/ day.

2.6.3 Rich-Avon Weir and Lake Batyo Catyo

The Storage Manager will use the unregulated flow of the Richardson River to supply both
the Rich-Avon Weir Pool and Lake Batyo Catyo for local environmental and recreation
outcomes. A management plan for Batyo Catyo, developed between GWM Water and a
stakeholder working group, provides a more comprehensive description of the Storage
Management Rules for thislake.

Operating Rules
To keep the Rich-Avon weir pool asfull as practicable throughout the year up to a
level of 2.2 m on theweir gauge.
To supply water to Lake Batyo Catyo according to the conditions set out in Schedule 6
of the Environment’s Entitlement. These conditionswere still under development at
the time of writing this document.

2.7 Whole of System Rules

This section covers storage management rules which are not specific to any one storage,
but arerequired by the Storage Manager to integrate operation of the whole Wimmera-
Mallee headworks.

Some of these rules are complex and difficult to prescribe in detail because the Storage
Manager’s decisions are based, not only on the current system status, but also on
antecedent conditions, observed trends and forecasts. Because of their complexity, a
detailed prescription of these ruleswould constrain the storage manager’s flexibility to
optimise decision making.

Thistype of ruleincludes:
Storage targets - these rules specify the level the storage manager wantsindividual
storagesto be at a given time of year, the total volume of water held in storages and
levelsin other storages.
Transfer and system |losses —the storage manager needsto allow for losses when
guantifying available water and planning water transfers. Thisforms part of the
seasonal planning process and is considered within seasonal operating plans.

The Wimmera-Mallee system REALM model has these rules configured, however, the

more complex ones have been simplified for the purpose of the model. Nonetheless, the
current REALM model does provide areference for all current storage management rules.
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Other rules provide the detail of methods for implementing provisions contained in the
Bulk Entitlements, Environmental Entitlements and the Storage Manager Instrument of
appointment. Theserulesinclude:

- Managing accumulated passing flows —the environmental entitlement (Schedule 1)
providesfor passing flows at Rocklands Reservoir and Lake Lonsdale to be
temporarily deferred under certain conditions for later release from storage. Although
the environmental entitlement specifies some rules, Attachment 1 documents
additional rules developed with assistance from the entitlement holders for the Storage
Manager to implement this provision.

Determining alow risk of spill — Attachment 2 documents the method the Storage
Manager will useto determine alow risk of spill provided for in the Minister for
Water’s declaration of Carryover for Bulk Entitlements and Environmental
Entitlementsin the Wimmera-Mallee system (October 2010). This methodology has
been developed in conjunction with all entitlement holders and key stakeholders.
Reserverule — Schedule 5 of the Storage Manager Instrument of appointment provides
for reserverulesto be developed, sets out the objectives for the reserve rule and the
process for developing it and specifies a default rule to apply until the Storage
Manager and entitlement holders develop a another rule. Attachment 3 specifies the
most recent reserve rule developed jointly by the Sorage Manager and entitlement
holders.

Other rules may be developed and refined over time and will be appended to the Storage
Management Rules document when they have received final endorsement under the
entitlement governance arrangements.

A model set up report and explanatory note (DSE 2011, 2012) have also been prepared
which provides some further rationale and information behind whole of system
operations and should beread in conjunction with the present document.

3.0 Summary of Bulk and Environmental Entitlements

3.1 Wimmera-Mallee System Headworks and Entitlement Characteristics

The Storage Management Rules described in thisdocument have been tested using the
Wimmera-Mallee REALM model to demonstrate that they are consistent with the October
2010 entitlement outcomes, Wimmera-M allee Pipeline Project delivery agreement and the
Western Region Sustainable Water Strategy, and that there are no impacts on entitlement
holders.

The impact has been assessed by comparing outputs from two model runs. The first being
the model representing the existing storage management rules (designated Run N o. d609),
the second representing the proposed storage management rules presented within the
current document (designated Run N o. e610).
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Run No. d609isthe model run used to establish the entitlementsin October 2010 and the
basis for the numberswhich also appear in the Western Region Sustainable Water Strategy
of November 2011, except with the following enhancements:
Reserve rules modified to be consistent with Schedule 5 of the Storage Manager
Instrument of appointment.
Includesrules for diverting unregulated Avon-Richardson water to Lake Batyo Catyo.
Toolondo filling rules modified to be consistent with existing rules adopted under the
Future Use of Reservoirs project (33% trigger in Rocklands).
Include 5,000 ML dead storage for Toolondo.
Toolondo storage area/ volume curve modified to be consistent with GWMWater’s
operational data.
Adjustment of the Lonsdale storage configuration from afull supply level of 55,470 ML
to areleaserule to a maximum operating level of 53,300 ML and afull supply level of
65,480 M L.

The model representing the current proposed storage management rules (Run No. €610),
isthe same as Run No. d609 except for the only two changes proposed in the new storage
management rules:

A new target filling curve for Lake Wartook (see Figure 4).

A new target filling curve for Taylors Lake (see Figure 6).

Both model runs assume the annual demand for each of the entitlement holdingsis equal
to the full entitlement volume and so it isworth noting that current levels of demand are
significantly less than their entitlement volumes, so in practice, and with the advent of
carryover, reliabilitieswill be higher than those stated.

3.1.1 Entitlement Volume and Reliability of Supply

Table 11 summarises the impact of the proposed management rules described in this
document on the average annual volumes that could be supplied to entitlement holders
and their associated reliabilities of supply.

Results show that impacts on entitlement holders are negligible except for theirrigation
supply. The average annual supply toirrigatorsislowered by 0.25% and reliability
lowered from 84% to 83%. Thisreduction is acceptable given theirrigators' reliability is
still much better than they experienced before the pipeline was built.
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Table 11: Impact on volumes and reliabilities of entitlements.

Existing (Run d610)

Proposed (Run e610)

Entitlement Product Full Average Average
holder Entitlement Annual Reliability Annual Reliability
Volume Volume of supply? Volume of supply?
(ML) Supplied Supplied
(ML) (ML))

GWMWater | Wimmera-Mallee 44,720 42,345 93% 42,345 93%
Pipeline
Glenelg 3,300 3,059 93% 3058 93%
compensation flow
Recreation 2,590 2,372 93% 2,365 93%
Irrigation 19,000 15,036 84% 14,998 83%
Losses —irrigation 9,000 7,122 84% 7,104 83%
Losses — pipeline and 2,960 2,952 100% 2,952 100%
balancing storages

Wannon Wimmera-Mallee 2,120 2,044 93% 2,043 93%

Water Pipeline

Coliban Wimmera-Mallee 300 291 93% 291 93%

Water Pipeline

VEWH Wimmera-Mallee 40,560 39,153 93% 39,186 93%
Pipeline
Wetlands 1,000 914 93% 913 93%

Notes: 1- Percent of time the full entitlement can be delivered.

3.1.2 System Water Balance
Another assessment of impact of the new Storage Management Rules looks at the change
in distribution of flows across the whole system. The model resultsin Table 12 show the
Wimmera-Mallee system headworks water balance, with inflows to the system balancing
outflows from the system. The modelled water balance for existing conditionsis compared
with the water balance under the proposed storage management rules described in the
current document.

Results again show that the proposed rules have negligible impact on the water balance.
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Table 12: System water balance

Component Run €610 Run d610
ML /year ML /year
Inflows
Wimmera River (at Glenorchy) 98,693 98,693
Glenelg River (at Rocklands) 102,968 102,968
Mt William Creek 73,463 73,463
Fyans Creek (including Dairy Creek) 28,823 28,823
MacKenzie River 37,800 37,800
Wannon River 15,975 15,975
Avon River 15,272 15,272
Richardson River 3,657 3,657
AvocaRiver 35,581 35,581
Total in 412,232 412,232
Releases from Regulated Entitlements
GWMWater, Wannon Water, Coliban Water 63,938 63,886
VEWH 40,067 40,099
Total regulated releases 104,005 103,985
Losses
Pipeline Loss 2,952 2,952
Distribution losses - channel system (for Horsham irrigation) 8,114 8,101
transmission loss (channel) 5,869 5,938
transmission loss (waterway) 14,340 14,278
storage evaporation 58,875 58,802
Total losses 90,150 90,071
Unregulated Environmental Flows (passing flows and spills)
Wimmera River (downstream of MacKenzie River) 119,688 119,836
Yarriambiack Creek 6,019 6,076
Avon/ Richardson River System 18,220 18,220
Glenelg River (downstream of Rocklands) 30,859 30,721
Wannon River 10,583 10,579
AvocaRiver 35,581 35,581
Total unregulated flows 220,949 221,014
Changein Storage -1,450 -1,464
Total out 413,653 413,606
Misclosure (indicator of model error/ uncertainty) -1,422 -1,374

3.2 Entitlement Holder Agreed Governance Arrangements
To oversee the implementation of the proposed Storage Management Rules and other

Sorage Manager functions, aformal governance arrangement has been established which

involves all entitlement holders and key stakeholdersincluding:

-WimmeraCMA

- Glenelg-HopkinsCMA
- Coliban Water

- VEWH

- GWMWater

-Mallee CMA

- North Central CMA
- Wannon Water

- DSE (observer)

A memorandum of understanding has been signed by all parties (GWMWater, 2011) with
the key elements of the governance arrangement being:
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1. The Entitlement Holder and Key Stakeholder Council (Board level oversight) will
oversee at a strategic level the operation and the performance of functions of the
Wimmera and Glenelg River Systems Bulk and Environmental Entitlements, the
Instruments of Appointment and the Carryover Declaration.

2. The Executive Committee of the Council (Executive level oversight) will oversee and
monitor at atactical level the operation and the performance of functions of the
Wimmera and Glenelg River Systems Bulk and Environmental Entitlements, the
Instruments of Appointment and the Carryover Declaration.

3. The Storage M anager Reference Group (Officer level oversight) will oversee, monitor,
discuss and, where appropriate, resolve day to day operational and administrative
matters of the Wimmera and Glenelg River Systems Bulk and Environmental
Entitlements, the Instruments of Appointment and the Carryover Declaration.

3.3 Planned Reviews and Provision for Reviews
There are three main mechanisms which allow for review of the Storage M anagement
Rules. They are:

- Clause 9.3 of each entitlement (clause 12.3 of GWM Water’s entitlement) indicating
that rules can vary from timeto time upon agreement between the Storage M anager
and entitlement holders.

- Clause 10 of each entitlement (clause 13 of GWM W ater entitlement) indicating that
areview must be undertaken within 3 years after commencement of the
entitlements (in October 2010), or if a qualification of rightsisdeclared by the
Minister.

- A compulsory review every 15yearsas per the Act.

By using the governance arrangement described above, refinementsto the operating rules
and administrative arrangements are developed collaboratively between the Storage

Manager, entitlement holders and key stakeholders. Examples of recent work under this
arrangement appear as appendices 1, 2 and 3.

4.0 References

DSE (2011). Report for Wimmera-Glenelg REALM model update: Volume 1 —Model setup
report. Prepared by GHD, Melbourne, Victoria.

DSE (2012). Wimmera-Mallee System — Explanatory note for bulk entitlements and
environmental entitlements. Melbourne, Victoria.

GWMWater (2011). Wimmera and Glenelg River Systems Bulk and Environmental
Entitlements: Memorandum of Understanding. Horsham, Victoria.
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Appendix 1—-Management of Accumulated Passing Flows

Background

Passing flow rules now exist at Lake Lonsdale for the Mt William Creek, Huddleston’s
Weir for the Wimmera River and Rocklands Reservoir for the Glenelg River. These rules
have been designed to return water to the environment as part of the Wimmera Mallee
Pipeline Project and are an important part to the overall environmental water entitlement
for theregion.

Passing flow rulesinclude the provision for flexibility in their delivery where the Storage
Manager and/ or Victorian Environmental Water Holder (VEWH) can vary the rulesupon
agreement from both parties.

Thereason for varying the rules may differ between the Sorage Manager and the VEWH.
For example the VEWH may wish to vary the passing flow releases to accumulate water to
improve environmental outcomes, whereas the Sorage Manager may request a changein
passing flowsto allow for maintenance works.

To reflect that both parities have agreed to the variation of the rules and to allow for a
simplified approach to manage accumulated passing flows, asingle set of rulesis
proposed. These proposed rules are aimed at balancing the different objectives for
changing the passing flow rules against the ease of managing the passing flow water
accounts and have been developed in consultation with all entitlement holders and the
VEWH in particular.

This note proposes some rules for the management of accumulated passing flow volumes
provided in Schedule 1 of the Wimmera and Glenelg Rivers Environmental Entitlement
2010.

Proposed Rulesfor Managing Accumulated Passing Flows
It isproposed that the following rules be used to assist the Slorage Manager and VEWH
better manage their respective entitlement and management objectives. They are:
1. Thefirst priority isfor passing flowsto be met at all times.
2. Thereasonsto deviate from thispriority arelisted in Schedule 1 of the
Environmental Entitlement where adeviation can beinitiated by the VEWH or the
Storage M anager.
3. Other reasons (not listed in the EE) for a deviation from this priority may be when
there are concerns around contributing to flooding downstream or there are
operational or maintenance reasons which temporarily prevent the release of water.
- Communications around the deviation from passing flow planswill be between
the Storage Manager and relevant CMA in the first instance, particularly if
decisions are time critical (e.g. operational or flooding related).

- Not all scenariosfor the decision to deviate from the passing flow rules may be
identified within the VEWH Seasonal Watering Plan. Where any decision is not
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consistent with the Seasonal Watering Plan (on the advice of thelocal CMA), the

Catchment Management Authority will notify the VEWH of the proposed

change and seek approval of the proposed changes.

. Accumulated passing flowswill be released as soon as possible and always on the

advice of the VEWH.

- Therelevant CMA will develop a plan to release accumulated passing flows, in
consultation with the VEWH and Storage Manager, and in accordance with the
prioritiesin the current Seasonal Watering Plan. This plan will take release
constraintsinto account.

If release constraints are identified, the delivery of accumulated passing flow are

governed by thefollowing principles:

- Passing flows having the highest priority to outlet capacity.

- Accumulated passing flows areto have equal statusto the environment’s
regulated entitlement, consistent with itsuse under the Seasonal Watering Plan,
and so shall be subject to the normal planning processes between the VEWH
and the Storage Manager in formulating release plans.

- Consistent with meeting the full range of Storage Manager objectives and with
the release of water under Seasonal Watering Plans, accumulated environmental
passing flowswill have higher priority access to outlet capacity than general
bulk water transfers unless there are identified significant impacts to other
storage management objectives (e.g. supply to another entitlement holder). Any
identified issueswill be dealt with through usual planning processes.

. Accumulated passing flows, above all other product types, are the first to spill from

the storage in which the passing flows are held.

- Spill eventswill also be checked to ensure that accumulated passing flow
volumes have had no impacts on carryover volumes held by entitlement
holders.

. Accumulated passing flows are subject to a share of storage losses calculated by the

storage manager.

- Losseswill be calculated on aweekly basis or as agreed by the VEWH and the
Storage Manager.

. Accumulated passing flows may be carried over into anew water year where

consistent with release plans which have been agreed with by the Storage Manager.

. Accumulated passing flows are not included in the total system storage for the

purposes of making seasonal allocations.

- Accumulated passing flows will be subtracted from the Gross Available Water
(GAW) so as not to distort the actual water available for Seasonal Allocation
and/ or Reserve.

10. Additional costs associated with managing accumulated passing flowsto be

attributed to the initiator at the discretion of the Storage M anager.

- If the Storage Manager initiates the accumulation, then it must bear the costs.

- If the VEWH initiates the accumulation, then costs may be passed on at the
discretion of the Storage Manager in consultation with the VEWH.
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Appendix 2—-Clarification of Reserve Rules

Background
The Available Water (AW) is calculated according to the following water balance
principles.

(AW) Available Water in month i =

+ Measured total volumein store at start of month i

- Estimate of total dead storage

+ An estimate of harvestable inflows and pick-up from start of month i to 30 June
next

- The estimated headworks system losses from the start of month i to 30 June next

+ The measured total amount of water released from headworks (deliveries) from 1
July last to the start of month i

- Carryover

Oncethe AW isfound, the task isthen to apportion thisvolume towards both thereserve
and the seasonal allocation. However, the basis on which to build thereserveis not
particularly clear within schedule 5 of the Storage Manager Instrument, shown in Table 1
below.

Table 1: Reserve Table.

Columnin Tablel Available Water (ML) Reserve Volume (ML)
of Schedule 2

Starting Reserve | Target Reserve

A 125,550 95,000 95,000

B 97,550 95,000 95,000

C 75,971 15,000 45,000

D 53,459 0 15,000
E F 0to 53,548 0 0

Improving Clarity in Implementing the Reserve
Two matters need to be addressed in order to improve the clarity of how the reserve can
be implemented:
1. theerror in the starting reserve for row B, which should state 45,000 ML rather than
95,000 ML; and
2. theinterpretation of “available water” in the second column and how thereserve
may subsequently beimplemented based on thisinterpretation.

A new table has been developed in collaboration with DSE and entitlement holders which

isintended to provide more clarity around how thereserveisimplemented in any given
water year. Additional columns have been added describing the “ Gross Available Water”
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and providing an “Interpretation”. The term “Gross Available Water” isinclusive of both
the allocatable and reserve volumes. Table 2 below shows how these two matters can be

addressed.

Table 2: Revised Reserve Table.

. Available
Gross Available Reserve Water = AW Interpretation
Water = GAW (ML) Water (ML) (ML)
No water available for either Reserve or
0 0 0 Available Water.
All GAW increases go towards the seasonal
allocation (Available Water); no Reserve set aside
0to 53,548 0 0- 53,548 yet.
GAW increases go towards the Reserve to build
53,548 to 68,548 0 - 15,000 53,548 up areserve of 15,000 ML.
GAW increases go towards the seasonal
allocation (Available Water); the Reserve remains
68,548 to 90,971 15,000 53,548 - 75,971 15,000 ML
GAW increases go towards the Reserve to build
90,971 to 120,971 15,000 - 45,000 | 75,971 up areserve of 45,000 M L.

120,971 to 142,550

45,000

75,971 - 97,550

GAW increases go towards the seasonal
allocation (Available Water); the Reserve remains
45,000 ML.

142,550 to 192,550

45,000 - 95,000

97,550

GAW increases go towards the Reserve to build
up areserve of 95,000 M L.

GAW increases go towards the seasonal
allocation (Available Water); the Reserve remains

192,550 to 220,550 95,000 97,550 - 125,550 | 95,000 ML.
Once both Reserve and AW are at their
maximum, no further increases are made to
Greater than 220,550 | 95,000 125,550 either.

The available water equation can then berevised as shown:

(AW) Available Water in month i = GAW - Reserve Volume =

+ Measured total volumein store at start of month i
- Estimate of total dead storage
+ An estimate of harvestable inflows and pick-up from start of month i to 30 June

next

- The estimated headworks system losses from the start of month i to 30 June next
+ The measured total amount of water released from headworks (deliveries) from 1
July last to the start of month i

- Carryover

- Reserve volume
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Appendix 3—Methodology for the Declaration of Low Risk of Spill

Background

The declaration for carryover for the Wimmera-Glenelg system came into effect in October
2010. However, it was not until July 2011 that carryover first became available as unused
2010/ 11 water wasrolled over in the 2011/ 12 water year.

Aspart of the declaration, conditions were placed on its availability prior to adeclaration
of alow risk of spill. Only once adeclaration is made can any remaining “spillable” water
be taken.

No methodology for the determination of alow risk for system spill exists for the
Wimmera-Glenelg system. The approach described hereis conservative, simple and
robust, and takes advantage of the existing available water calculation methodology used
in making seasonal allocations.

Asafinal note, the Storage Manager cannot always see into the future, and so there will
always be somerisk of spill. This meansthat even after a declaration, there remains some
chance that future allocations might be affected. If thiswas to occur, any issues that arise
will be dealt with through the Storage Manager Reference Group in the first instance
(described in section 3.2).

M ethodology
Thefollowing method will be the meansto determine alow risk of spill.
1. Useexisting “available water” calculation methodology as basisto determine risk
of spill.
a. Determinethe current volume held in store.
b. Estimatethe depth of evaporation for remainder of year.
c. Estimatethe 75 percentile inflow volumeinto various reservoirsto
represent awet year.
2. A declaration will consider:
a. Thesystem spill rules asdescribed in the carryover declaration.
i. Thetotal system capacity must exceed 70%; and
1. Lonsdale and Taylorsisspilling; or
2. Distribution Heads and Taylorsis spilling; or
3. Rocklands Reservoir is spilling.
b. Any specific operational aspect which may deliberately keep areservoir
lower than what otherwise might be the casein anormal year. For the
2011/ 12 water year, thisappliesto Taylors Lake which is being held low so
asto improve water quality. Other reasons might be for dam safely or
maintenance which would be discussed with entitlement holders.
3. Ifthetotal system capacity of 70% is not exceeded, then a positive declaration can
be made.
4. If thetotal system capacity of 70% is exceeded, but none of the above spill scenarios
are met, then a positive declaration can be made.
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If the total system capacity of 70% is exceeded, and at least one of the above spill
scenariosis met, then a declaration will not be made and another assessment will be
made the following month.

If adeclaration isnot made within the water year, but thereis also no spill event
recorded, then all carryover (including spillable water) will be carried over as per
the usual arrangements, including incurring a 15%deduction.

The Storage Manager will undertake the assessment every month as a parallel
activity with the determination of seasonal allocations until the declaration is made.
The declaration will be made official by notification viathe SMRG.
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