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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 
rules which achieve the following objectives:  
 
�  Structures: to direct operations to ensure that the structural and operational integrity of 

the Wimmera-Mallee system headworks is maintained. 
�  Bulk entitlements: To deliver water to entitlement holders in a timely, transparent and 

efficient manner. 
�  Accounts: To account for the water stored and water flows in 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 measures to reduce water losses in 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 is fit for purpose for urban, irrigation, industrial, stock and domestic, and 
environmental use. 

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

�  Floods: To manage floods in the Wimmera-Mallee system headworks to conserve 
water and manage impacts on communities, including the supply of water to 
recreational lakes where this is compatible w ith 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 Storage Manager will also have regard for the sustainable management principles 
listed in section 93 of the Act and the business objectives in section 94 of the Act. 
 
The following rules which appear in this document are intended to enable the Storage 
Manager to meet these objectives.  
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1.2 Def ini tion of  Storage M anagement Rules  
For the purpose of this document, Storage Management Rules are those strategically 
important operating rules which 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 is important 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 challenges in any given year.  They are typically more detailed, but are always 
consistent with the Storage Management Rules.  
 
Note that for the Wimmera-Glenelg entitlements, it is the Wimmera-Mallee system 
headworks which are used to manage and deliver entitlement holder water and meet the 
other objectives described in section 1.1.  
 
1.3 The Wimmera-M al lee System Headworks  
The Wimmera-Mallee system headworks have a long history of development commencing 
with the construction of Lake Wartook in 1887 through to the completion of Lake Bellfield 
in 1966. Over this time, 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 supplies to 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 headworks is 
required to be operated differently.  
 
Significantly, it remains necessary to operate the Wimmera-Mallee system headworks as a 
total integrated system. It is only through the operation of the system as a whole that all 
Storage Manager objectives can be achieved.  
 
Figure 1 presents a schematic of the Wimmera-Mallee system headworks including 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 this figure denoting their status 
as being off-line (refer to section 2.6).  
 
The successful operation of the system as a whole 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 the reliability of supply to other entitlement holders. 
 
Section 2.7 includes provides further information on “ whole of system”  rules. 
 

 
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 M anagement Rules  
 
2.1  Eastern Headworks 
The eastern headworks form an integrated subsystem of the broader Wimmera-Mallee 
system headworks. Figure 2 shows how the reservoirs are linked together. 
 

 
Figure 2: Schematic of Eastern Headworks showing location of Bellfield, Fyans and 

Lonsdale. 
 
2.1.1 Lake Bel l f ield 
Lake Bellfield is located on Fyans Creek in the eastern Grampians near Halls Gap. Lake 
Bellfield is the primary source of supply to much of the Wimmera Mallee Pipeline system 
and supplies the towns of Halls Gap and Pomonal.  
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Lake Bellfield has a relatively small but efficient catchment. Water is also able to be 
directed into the upper Fyans Creek between June and October via a set of weirs in the 
upper reaches of the Wannon River called the Wannon Diversion. This supplements the 
Bellfield catchment.  
 
Lake Bellfield normally has excellent water quality and is very 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 is operated to keep it as full as possible throughout the year. However, 
between April and September each year the reservoir is operated 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 levels increase 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) is referred to 
as the ‘target curve’. 
 
Lake Bellfield’s full supply level (FSL) is set by the height of its fixed crest spillway. When 
the reservoir is full, further inflows may result in ‘uncontrolled’ flow over the spillway. 
Controlled flows released 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 the first instance to Lake Fyans, and then to Lake Lonsdale. Similarly, 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 is also possible to direct smaller 
flows via Mt 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 km² 

Surface Area When Full 4 km² 

Major Tributary Fyans Creek 
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Water may also be released from Lake Bellfield to Lake Fyans if Lake Fyans is holding less 
than 2,500 ML or when water quality is an issue at Fyans. 
 
Operating Rules 
�  Operate to Full Supply Level as much as practicable. 
�  Operate Wannon Diversion to maximise inflows to reservoir during the months of 

June to October inclusive. 
�  Implement the target curve between April and September inclusive. 
�  Water in excess of Bellfield requirements is to be directed to Lake Fyans in 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 issues in Lake Fyans. 

 
2.1.2 Lake Fyans 
Lake Fyans is a relatively small off-stream reservoir with a small natural catchment. Its 
main function is to supply water to Ararat, Stawell and Great Western and some Supply-
by-Agreement customers. 
 
The principal operating objective for Lake Fyans is to keep it as full 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). 
The lower operating level is due to the condition of the embankment and provides 
additional freeboard as the lake has no spillway.  
 
Water can be harvested into Lake Fyans from Fyans Creek at a rate of up to 200 ML/ day. 
Stoney Creek, which runs through Halls Gap, is a major tributary on this system. During 
periods of high flows in 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. The inlet channel is re-opened as soon as it 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 Fyans reach the full supply level, releases are made and water is directed 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 
presents the general layout of Lake Fyans in relation to nearby reservoirs.  
 
As Lake Fyans also supports many recreational pursuits and businesses, GWMWater 
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 200 ML/ d 

Outlet Capacity 120 ML/ d 

Catchment Area 13.2 km² 

Surface Area When Full 5.3 km² 

Major Tributary Fyans Creek via Fyans Inlet 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. 
�  As Lake Fyans is an off-stream reservoir and its capacity to receive flows from Fyans 

Creek is limited, it plays no role in flood mitigation. 
 
2.1.3 Lake Lonsdale 
Lake Lonsdale is a large, shallow reservoir located on the Mt William Creek. It has a very 
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, its role has changed considerably following 
completion of the Wimmera Mallee Pipeline. Lonsdale continues to play a significant role 
in the overall water supply system, is a key source of water for the environment, and is 
highly valued for its recreational use.  
 
Because of its large surface area, Lake Lonsdale has very 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 is to fill the lake as close to the MOL 
as practicable throughout the year. When levels increase above MOL, water will be 
released and directed via the Mt William Creek to the Wimmera River, transferred to 
Taylors Lake or routed through Taylors Lake back to the Wimmera River if the water 
quality is suitable.  
 
The outlet capacity of Lake Lonsdale is nominally 600 ML/ day, but releases are generally 
limited to a maximum 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 valves is not always possible, 
further limiting the ability to release water in response to inflows.  
 
Mt William Creek is used to convey water downstream from Lake Lonsdale, delivering 
mostly environmental water.  
 
With the completion of the WMP, Lake Lonsdale plays a key role in returning water to the 
environment by providing environmental passing flows. These rules are in place between 
the months of June to November inclusive and provide a release of up to 60 ML/ day into 
the Mt William Creek as long as there are inflows occurring at the same time. This water is 
directed to the Wimmera River.  
  
The operation of Lake Lonsdale needs to be coordinated with the water quality 
requirements of Taylors Lake. The Mt William Creek below Lake Lonsdale is 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 needs to be carefully managed. Figure 2 
shows the general layout of Lake Lonsdale in relation to nearby reservoirs. 
 
Lake Lonsdale has a long history of providing recreation for the region. The operation of 
Lake Lonsdale will be managed to facilitate recreation as much as practicable. However, 
the role of Lake Lonsdale within the broader water supply system will always take 
precedence. At the time this document was prepared, GWMWater had formed a working 
group to prepare a management plan for Lake Lonsdale. This plan will assist with 
identifying how operations can be managed to maximise recreational activities in 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 km² 

Surface Area when at FSL 26 km² 

Major Tributaries Mt William Creek and Fyans Creek 
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Operating Rules 
�  To operate to a MOL 0.50 m below the spillway throughout the year. 
�  To provide environmental passing flows between the months of June and November 

inclusive. 
�  To operate the reservoir with consideration to its recreation potential. 
�  To operate the reservoir 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 the reservoirs are linked together.  
 

 
Figure 3: Schematic of Central Headworks showing location of Moora Moora and 

Wartook.  
 
2.2.1 M oora M oora 
Moora Moora Reservoir is a small reservoir located in the upper reaches of the Glenelg 
River catchment in the heart of the Grampians National Park. The reservoir is the 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 a reasonably 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 means the reservoir can spill regularly and management of flows in excess 
of the reservoirs requirements are a common activity.  
  
Moora Moora Reservoir’s Full Supply Level (FSL) is 219.95 m AHD which provides a 
volume of 6,300 ML. The reservoir is operated at a level 0.3 m below FSL between June 
and October to provide some freeboard to assist in managing winter inflows. There is no 
spillway at Moora Moora Reservoir, however, excess inflows are managed by an overflow 
regulator on the inlet channel (where water can back up and spill into the drainage lines 
that run towards the 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 is full and conditions are wet, the inlet channel is typically 
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. This is the preferred mode of supply when 
possible. 
 
It is possible to transfer water via the Moora channel, Distribution Heads and Burnt Creek 
to Taylors Lake. These transfers are ceased during very wet conditions as they can lead to 
excessive flows in Burnt Creek if the Wartook catchment is also experiencing wet 
conditions.  
 
Little Cut regulator is the last point on the Moora channel where water can be directed 
back to the Glenelg River. Little Cut is used to regulate flows on the Moora channel and is 
left fully open when the channel is not in use to allow any unanticipated water to flow 
back to the Glenelg River. 
  
Supply to Brimpaen Storages 
Moora Moora Reservoir is the primary source of supply to the Brimpaen storages. Water 
from the Reservoir is released when natural flows from Big Chord (Upper Glenelg), Moora 
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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 is normal. For water supply purposes, the major operational consideration is to 
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 June to September there is usually 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 65 ML/ d 

Catchment Area 147 km² 

Surface Area 4.1 km² 

Major Tributary Moora Moora Creek 

 
Operating Rules 
�  Operate the reservoir to FSL between November and May.  
�  Operate at a level 0.3 m below FSL between June and October. 
�  A ll water in excess of FSL and downstream demands is directed back to the Glenelg 

River by default. 
 
2.2.2 Wartook 
Wartook Reservoir is located on the MacKenzie River in the central Grampians. It is the 
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 provides important flows to 
the environment.  
 
Water for Horsham is released into the upper MacKenzie River and then diverted from the 
Dad and Dave Weir via the Mt Zero Channel to the Mt Zero balancing storage.  
 
Water for Supply System 6 of the WMP is released into the mid MacKenzie River and 
diverted from Distribution Heads via the Moora Channel to two balancing storages at 
Brimpaen. When volumes are available, Moora Moora Reservoir is the primary source of 
supply to the Brimpaen storages.  
 



Storage M anagement Rules: Wimmera Mallee System Headworks  
 
 

 

13 
December 2011 

 

Wartook is also used to sustain critical aquatic habitats along the MacKenzie River, where 
platypus and a recently discovered bottlebrush are found, and water the Burnt and 
Bungalally Creeks.  
 
Wartook has an efficient catchment of about 75 km² 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 is 0.15 metres 
below the spillway crest. This means that when Wartook is at its FSL, an additional 1,400 
ML is required before it will physically spill.   
 
To assist in managing reservoir levels, a target curve is adopted between March and 
October of each year. This provides a maximum of 8,000 ML of air space in June, and is 
progressively reduced with the objective of having the reservoir at its FSL by the end of 
October.  
 
This target curve (see Figure 4) is intended to provide some attenuation of flood flows to 
allow controlled harvesting of this water downstream at Distribution Heads. It also serves 
the purpose of reducing the frequency of road closures in 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 this rate of controlled release, levels within 
the reservoir will increase and a spill may occur. Wartook Reservoir has a primary 
spillway at the west end of the embankment and a secondary spillway at the east end of 
the embankment. Spills from Wartook Reservoir pass to the MacKenzie River. Figure 3 
shows Lake Wartook in relation to nearby channels and reservoirs. 
  
The regulating 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 is recognised as having high recreational value and is particularly 
renowned for its fishing. Water released to the river down stream also provides for tourist 
attractions at the MacKenzie Falls and Zumsteins areas within the Grampians National 
Park.  
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Month Level (m AHD)
January 441.68
February 441.68
March 441.68
April 441.49
May 441.21
June 440.76
July 440.91
August 441.21
September 441.49
October 441.65
November 441.68
December 441.68
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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 175 m 

Primary Spillway Capacity 1,500 ML/ d 

Secondary Spillway Level 442.10 m AHD 

Secondary Spillway Length 127 m 

Secondary Spillway Capacity 25,056 ML/ d 

Outlet Capacity 500 ML/ d 

Catchment Area 75 km² 

Surface Area when Full 10.31 km² 

Major Tributary MacKenzie River 

 
Operating Rules 
�  To operate to Full Supply Level throughout the year except during those months 

where the target curve applies.  
�  To operate to the target curve during the months of March to October inclusive. 

 
2.3 Lower Headworks 
The lower headworks form an integrated subsystem of the broader Wimmera-Mallee 
system headworks. For reference, Figure 5 shows how the reservoirs and Wimmera Inlet 
Channel are linked together relative to other headworks assets. 
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Figure 5: Schematic of Lower Headworks showing location of Taylors, Wimmera Inlet 

Channel and other reservoirs. 
 
2.3.1 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 has its own small natural catchment (Potters Creek).  
 
Taylors Lake has a major role in the water supply system as a source of supply for the 
Wimmera Mallee Pipeline (WMP) and for environmental water to the Wimmera River. It 
has high recreational value due to 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 is typically harvested between July and October, however, transfers from other 
parts of the water supply system can occur at any time of the year. Taylors Lake is unique 
in that it is the only active reservoir able to receive water from any other part of the water 
supply system, including: 
�  The Wimmera River via Huddleston’s Weir and the Wimmera Inlet Channel; 
�  Eastern headworks via Mt William Creek and the Wimmera Inlet Channel; 
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�  Central headworks via Distribution Heads and Burnt Creek; and 
�  Western headworks via the Rocklands Outlet Channel. 
 
Figure 5 shows the general layout of Taylors Lake in relation to other nearby headworks 
assets.  
 
Taylors Lake has a current Full Supply Level (FSL) of 27,060 ML which is significantly less 
than its historic capacity of 33,700 ML. This lower 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 a result of this reduced 
operating capacity.  
 
Uncontrolled inflows to the lake from its own catchment can present a problem, as the 
ability to release these is limited to the outlet channel capacity of 400 ML/ day. This ability 
is further constrained as the outfall from this channel to the Wimmera River cannot 
operate when the Wimmera River is in flood. Releases can therefore only be made before 
and after a flood event passes the outlet channel outfall.  
 
Even with the revised FSL, the lake is still only able to temporarily absorb small inflows 
above this level (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 remains in the natural water courses. If Taylors Lake is already full during a 
flood event, flood flows can be directed to Pine Lake as an alternative. Note that Pine Lake 
is no 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 is intended 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 Taylors to flush and dilute existing water in the lake. Decisions 
around these operations are dependent on seasonal conditions and the availability and 
location of water as well as the needs of all entitlement holders and will be addressed 
through Seasonal Operating Plans. 
 
To assist in managing water levels during the inflow season, a target 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 space in June and is progressively 
reduced to October, with the objective of having the reservoir full towards the end of the 
normal inflow period. 
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Month Level (m AHD)
January 144.66
February 144.66
March 144.66
April 144.40
May 144.20
June 143.80
July 144.00
August 144.20
September 144.40
October 144.60
November 144.66
December 144.66

Taylors Target Curve
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Figure 6: Taylors Target Curve 

 
2.3.2 Wimmera Inlet Channel  
Operation of the Wimmera Inlet Channel (WIC) is directly 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 is able to carry a maximum volume of up to 1,600 ML/ d.  
 
Wimmera River water is typically of poorer quality than water found in either the 
MacKenzie River or Mt William Creek and is therefore a lower priority to harvest.  
  
Flows less than 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. Flows in 
excess of around 6,000 ML/ day will overtop and bypass the inlet gate structure.  
 
The channel is configured to redirect excess water back to the Wimmera River in a way 
that reflects what would be expected to occur naturally. Figure 7 shows the general layout 
of the WIC and associated waterways that 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 Taylors Lake is already 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 due to the relatively small 
volume able to be taken through the Wimmera Inlet Channel and can pose significant 
risks to the safe operation of the WIC.  
 
Taylors Lake can often suffer from poor quality water. In the future it is intended 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 done in consultation with the Wimmera Catchment Management 
Authority (the local Floodplain Management Authority) and any Flood Incident 
Controller (SES) during a declared flood event issued by the Bureau of Meteorology. 
 

 
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 400 ML/ d 

Catchment Area 80.6 km2 

Surface Area when Full 7.40 km2 

Major Tributary Potters Creek 
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Operating Rules 
�  To keep Taylors Lake at its Full Supply Level throughout the year subject to the target 

curve in 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 use the 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’s weir area and the flow is less 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 the reservoirs are linked together.  
 

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

Toolondo. 
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2.4.1 Rock lands 
Rocklands Reservoir is the largest reservoir within GWMWater’s water supply system and 
is located 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 Rocklands is that all Entitlement Holders, 
including the environment, are able to be supplied with water from Rocklands Reservoir.  
 
The range of users is as follows: 
�  Coliban Water can be supplied from Rocklands, via Taylors Lake, through the 

Wimmera Mallee Pipeline. 
�  Wannon Water uses its entitlement to supply the towns of Balmoral and Hamilton 

directly from Rocklands. 
�  GWMWater supplies customers both directly from Rocklands (e.g. Iluka as an 

industrial customer) and via transfers to Taylors Lake for delivery through the 
Wimmera Mallee Pipeline and to Wimmera Irrigation Area customers. 

�  Some water held within Rocklands is also available as ‘growth water’. This is available 
both as a supply direct from Rocklands or for supply via the Wimmera Mallee Pipeline 
after transfer to Taylors Lake.  

�  GWMWater is required 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.  
 
This range of users means there are many diverse and some times competing needs in 
managing water quality and access to 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 is termed 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 
has reduced 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. This MOL also reduces the 
chance of uncontrolled spills and evaporation losses from the reservoir. 
 
The fundamental operating rule for Rocklands Reservoir is to operate the reservoir up to 
its MOL throughout the year. With the advent of carryover under current entitlement 
arrangements, the Storage Manager may ask entitlement holders if they would like 
Rocklands to be held above the MOL for the purpose of storing their carryover.  
 
Rocklands Reservoir is also to be operated to a target minimum operating level of 189.06 
m AHD or 69,600 ML. This lower target is aimed 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. Inflows to Rocklands 
can far exceed the capacity to release water (e.g. the January 2011 floods saw daily inflows 
of approximately 7,000 ML/ day). As levels approach the MOL, water surplus to that 
required to meet entitlement holder demands is 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 levels to rise above the MOL and when this happens 
plans will be developed to draw levels down 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, 
deliveries to entitlement holders will take precedence over transfers to 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 flows will 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. This may be done to spread larger flow rates across 
multiple delivery points to 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 
deliveries will 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 flows will be planned to be complementary to 
environmental water releases. Glenelg-Hopkins CMA will develop flow plans for this 
entitlement on behalf of and in consultation with GWMWater.  
 
If Rocklands is required to transfer water to downstream reservoirs, it is desirable 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 
transfers to occur from Rocklands so that levels are not drawn down below its target 
minimum operating level. However, if the available water is low and Rocklands is at risk 
of dropping below this level, the balance of the resource will be utilised to ensure all basic 
supplies can be delivered to respective entitlement holders. Basic needs will always be 
prioritised above other possible uses for that water including, for example, transfers to 
Taylors Lake or Toolondo Reservoir. 
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Table 7: Rocklands Reservoir Facts and Figures 
Full Supply Level (FSL) 195.47 m AHD 
Full Supply Volume (ML) 348,300 ML 
Maximum Operating Level (MOL) 194.10 m 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 3,000 ML 
Spillway Length 154.53 m 
Spillway Capacity 66,000 ML/ d 
Outlet Capacity 600 ML/ d 
Catchment Area 1,355 km2 
Surface Area when 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. 
 
2.4.2 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 (WMP) 
is for water supply via Taylors Lake, and to provide recreation value as identified as part 
of the Future Use of Reservoirs (FUoR) project completed by GWMWater in 2008. 
Amendments to 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 a very small catchment of its own 
via Mt Talbot Creek), Toolondo is reliant on transfers from Rocklands Reservoir to receive 
water. Toolondo has a very large dead storage. Figure 8 shows Toolondo in relation to 
nearby reservoirs. 
 
Current Bulk and Environmental Entitlements are underpinned by only operating 
Toolondo to a Maximum Operating Level (MOL) of 50% of the current FSL, or 46,200 ML 
(161.01 m). The purpose of this revised level is to 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 needs to be made in deciding when water will be transferred from 
Rocklands to 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 Rocklands to Toolondo shall be 



Storage M anagement Rules: Wimmera Mallee System Headworks  
 
 

 

23 
December 2011 

 

when Rocklands is at 33% of FSL (116,000 ML) and rising. Further considerations when 
planning for a transfer 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, there is more operational flexibility if water is 
kept in Rocklands; 

�  It is expensive to transfer water stored in Toolondo to entitlement holders because 
much of this water 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. 
 
Obligations to supply entitlement holders from Rocklands have priority over the transfer 
of water to Toolondo Reservoir. 

 
Table 8: Toolondo Reservoir Facts & Figures 
Full Supply Level 164.93 m AHD 

Full Supply Volume 92,430 ML 

Maximum Operating Level 161.01 m AHD  

Maximum Operating Volume 46,200 ML 

Dead Storage 37,420 ML 

Outlet Capacity 360 ML/ d 

Catchment Area 99.00 km2 

Surface Area when Full 14 km2 

Major Tributary Mt Talbot Creek 

 
Operating Rules 
�  To be operated to its MOL. 
�  To receive water from Rocklands Reservoir only if Rocklands is holding 116,000 ML or 

more.  
�  When filling from empty, sufficient water must first be held within Rocklands to 

ensure a usable volume can be transferred to Toolondo. 
�  As much 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 ML.  
�  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).  

 
2.5 Other M inor Storages 
The Wimmera-Mallee 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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2.5.1 M t Cole 
Mt Cole Reservoir has a capacity of 806 ML and is used to supply water to both Ararat and 
some SBA customers.  
 
Operating Rules 
�  To keep the reservoir as full 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 the relative water availability. 
 
2.5.2 Langhi  Ghiran  
Langhi Ghiran Reservoir has a capacity of 69 ML and is used to supplement Ararat’s water 
supply. However, its use is often limited as it has poorer quality water compared to either 
Mt Cole or Fyans. 
 
Operating Rules 
�  To keep the reservoir as full 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 the relative water availability. 
 
2.5.3 Panrock  
Panrock Reservoir has a capacity of 77 ML and is used to supplement Great Western’s 
water supply. However, poorer quality water compared to Fyans often limits its use. 
 
Operating Rules 
�  To keep the reservoir as full as practicable through out the year. 
�  To optimise the use of Panrock with Lake Fyans as much as practicable, particularly 

around water quality and the relative water availability. 
 
2.6 Other Storages Not Speci f ical l y M entioned 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.  
 
These reservoirs do, however, continue to provide a role to the broader community 
particularly relating to the provision of recreation and management of floods. Their 
management rules are therefore summarised here to properly address the Storage 
Management objectives associated with the Wimmera-Mallee system headworks.  
 
Note that operating rules listed in this section are designed to allow the management of 
water within these reservoirs without impacting on entitlements.  
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2.6.1 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 Lake to supply the Horsham irrigation area via the main irrigation channel.  
 
Following construction of the Wimmera Mallee Pipeline all future irrigation demands will 
be supplied from Taylors Lake. Green Lake will only be used for recreation purposes in 
the future.  
 
As Green Lake is no 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 a supply to Green Lake is possible under two distinct scenarios being; from its own 
catchment at any time, and from flood waters that are diverted into the lake when 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 135.70 m AHD 

Full Supply Volume 5,350 ML 

Spillway  None 

Inlet Channel Capacity 100 ML/ d 

Outlet Capacity 100 ML/ d 

Surface Area when 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 Pine and Dock  
Pine and Dock Lakes are off-stream reservoirs with only small local catchments. The 
reservoirs were 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 has replaced their role in 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 
change in the future.  
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One role they are able to play is assisting in the management of flood flows. This may 
occur when inflows into Green Lake cause it to spill into Dock Lake. This is not significant 
in terms of providing any flood relief for local streams such as the MacKenzie River or 
Burnt Creek. Figure 5 shows the general layout of these lakes in relation to other reservoirs 
nearby. 
 
Pine Lake can harvest limited flows from both the Burnt Creek and Wimmera Inlet 
Channels, with this water able to be released at a later 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 is minimal due to the relatively 
small volume of water able to be diverted. For example the benefit of diverting 1,500 
ML/ day during a minor 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.   
 
GWMWater reservoirs do not have a specific role in flood mitigation. Therefore 
arrangements are required to enable GWMWater to respond to a direction from the Flood 
Incident Controller during a flood event and/ or an agreement with the Wimmera 
Catchment Management Authority (the local Floodplain Authority), to operate these 
reservoirs to 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 costs to the region to maintain the lake to the required safety standards. 
 
It is also important to note that the first 15,000 ML of water stored in Pine Lake cannot 
readily be retrieved as it is below the outlet level in the lake. Without pumping, this water 
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† 143.59 m AHD 133.3 m AHD 

Full Supply Volume†  62,000 ML 4,420 ML 

Dead Storage 15,000 ML 0 ML 

Spillway Level None None 

Inlet Channel Capacity 1,500 ML/ d 100 ML/ d 

Outlet Capacity 245 ML/ d 120 ML/ d 

Catchment Area 2,510 ha Green Lake catchment 

Surface Area when 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 Lake to receive spills from 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 area is less than 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 GWMWater and a 
stakeholder working group, provides a more comprehensive description of the Storage 
Management Rules for this lake.  
 
Operating Rules 
�  To keep the Rich-Avon weir pool as full as practicable throughout the year up to a 

level of 2.2 m on the weir gauge. 
�  To supply water to Lake Batyo Catyo according to the conditions set out in Schedule 6 

of the Environment’s Entitlement. These conditions were 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 are required 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 rules would constrain the storage manager’s flexibility to 
optimise decision making.  
 
This type of rule includes: 
·  Storage targets - these rules specify the level the storage manager wants individual 

storages to be at a given time of year, the total volume of water held in storages and 
levels in other storages.  

·  Transfer and system losses – the storage manager needs to allow for losses when 
quantifying available water and planning water transfers. This forms 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 a reference 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. These rules include: 
·  M anaging accumulated passing f lows – the environmental entitlement (Schedule 1) 

provides for passing flows at Rocklands Reservoir and Lake Lonsdale to be 
temporarily deferred under certain conditions for later release from storage. A lthough 
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 a low risk  of  spi l l  – Attachment 2 documents the method the Storage  
Manager will use to determine a low risk of spill provided for in the Minister for 
Water’s  declaration of Carryover for Bulk Entitlements and Environmental 
Entitlements in the Wimmera-Mallee system (October 2010). This methodology has 
been developed in conjunction with all entitlement holders and key stakeholders.  

·  Reserve rule – Schedule 5 of the Storage Manager Instrument of appointment provides 
for reserve rules to 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 Storage 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 be read in conjunction with the present document.  
 
3.0 Summary of  Bulk and Envi ronmental  Enti tlements 
 
3.1 Wimmera-M al lee System Headworks and Enti tlement Characteristics 
The Storage Management Rules described in this document have been tested using the 
Wimmera-Mallee REALM model to demonstrate that they are consistent with the October 
2010 entitlement outcomes, Wimmera-Mallee 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 No. d609), 
the second representing the proposed storage management rules presented within the 
current document (designated Run No. e610).  
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Run No. d609 is the model run used to establish the entitlements in October 2010 and the 
basis for the numbers which 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. 
�  Includes rules 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 a full supply level of 55,470 ML 

to a release rule to a maximum operating level of 53,300 ML and a full supply level of 
65,480 ML. 

 
The model representing the current proposed storage management rules (Run No. e610), 
is the 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 holdings is equal 
to the full entitlement volume and so it is worth noting that current levels of demand are 
significantly less than their entitlement volumes, so in practice, and with the advent of 
carryover, reliabilities will be higher than those stated. 
 
3.1.1 Enti tlement Volume and Rel iabi l i ty 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 the irrigation 
supply. The average annual supply to irrigators is lowered by 0.25% and reliability 
lowered from 84% to 83%. This reduction is acceptable given the irrigators’ reliability is 
still much better than they experienced before the pipeline was built.  
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Table 11: Impact on volumes and reliabil ities of entitlements. 
Existing (Run d610) Proposed (Run e610)  

Enti tlement 
holder 

 
Product 

 
Ful l  

Enti tlement 
Volume 

(M L) 

Average 
Annual  
Volume 
Suppl ied 

(M L) 

 
Rel iabi l i ty 
of  supply1 

Average 
Annual  
Volume 

Suppl ied 
(M L)) 

 
Rel iabi l i ty 
of  supply1 

Wimmera-Mallee 
Pipeline 

44,720 42,345 93% 42,345 93% 

Glenelg 
compensation flow 

3,300 3,059 93% 3058 93% 

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% 

GWMWater 

Losses – pipeline and 
balancing storages  

2,960 2,952 100% 2,952 100% 

Wannon 
Water 

Wimmera-Mallee 
Pipeline 

2,120 2,044 93% 2,043 93% 

Coliban 
Water 

Wimmera-Mallee 
Pipeline 

300 291 93% 291 93% 

Wimmera-Mallee 
Pipeline 

40,560 39,153 93% 39,186 93% VEWH 

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 results in 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 conditions is 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 e610 

M L/year 
Run d610 
M L/year 

Inf lows   
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 
Avoca River 35,581 35,581 

Total  in 412,232 412,232 
Releases f rom Regulated Enti tlements   
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 Envi ronmental  Flows (passing f lows and spi l l s)   
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 
Avoca River 35,581 35,581 

Total  unregulated f lows 220,949 221,014 
Change in Storage -1,450 -1,464 

Total  out 413,653 413,606 
Misclosure (indicator of model error/ uncertainty) -1,422 -1,374 

 
3.2  Enti tlement Holder Agreed Governance Arrangements 
To oversee the implementation of the proposed Storage Management Rules and other 
Storage Manager functions, a formal governance arrangement has been established which 
involves all entitlement holders and key stakeholders including:  

- Wimmera CMA    - Mallee CMA 
- Glenelg-Hopkins CMA    - North Central CMA 
- Coliban Water    - Wannon Water 
- VEWH     - DSE (observer) 
- GWMWater 

 
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 Enti tlement Holder and Key Stakeholder Counci l  (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 Commi ttee of  the Counci l  (Executive level oversight) will oversee and 
monitor at a tactical 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 Management 
Rules. They are: 

- Clause 9.3 of each entitlement (clause 12.3 of GWMWater’s entitlement) indicating 
that rules can vary from time to time upon agreement between the Storage Manager 
and entitlement holders. 

- Clause 10 of each entitlement (clause 13 of GWMWater entitlement) indicating that 
a review must be undertaken within 3 years after commencement of the 
entitlements (in October 2010), or if a qualification of rights is declared by the 
Minister.  

- A compulsory review every 15 years as per the Act. 
 
By using the governance arrangement described above, refinements to 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. 
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Appendix 1 – M anagement 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 the region.  
 
Passing flow rules include the provision for flexibility in their delivery where the Storage 
Manager and/ or Victorian Environmental Water Holder (VEWH) can vary the rules upon 
agreement from both parties. 
 
The reason for varying the rules may differ between the Storage 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 Storage Manager may request a change in 
passing flows to 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, a single set of rules is 
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 Rules for M anaging Accumulated Passing Flows  
It is proposed that the following rules be used to assist the Storage Manager and VEWH 
better manage their respective entitlement and management objectives. They are:  

1. The first priority is for passing flows to be met at all times. 
2. The reasons to deviate from this priority are listed in Schedule 1 of the 

Environmental Entitlement where a deviation can be initiated by the VEWH or the 
Storage Manager. 

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 plans w ill 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 scenarios for 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 the local CMA), the 
Catchment Management Authority will notify the VEWH of the proposed 
change and seek approval of the proposed changes.  

4. Accumulated passing flows will be released as soon as possible and always on the 
advice of the VEWH. 
- The relevant CMA will develop a plan to release accumulated passing flows, in 

consultation with the VEWH and Storage Manager, and in accordance with the 
priorities in the current Seasonal Watering Plan. This plan will take release 
constraints into account. 

5. If release constraints are identified, the delivery of accumulated passing flow are 
governed by the following principles: 
- Passing flows having the highest priority to outlet capacity. 
- Accumulated passing flows are to have equal status to the environment’s 

regulated entitlement, consistent with its use 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 flows will 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 issues will be dealt with through usual planning processes.  

6. Accumulated passing flows, above all other product types, are the first to spill from 
the storage in which the passing flows are held.  
- Spill events will also be checked to ensure that accumulated passing flow 

volumes have had no impacts on carryover volumes held by entitlement 
holders.  

7. Accumulated passing flows are subject to a share of storage losses calculated by the 
storage manager.  
- Losses will be calculated on a weekly basis or as agreed by the VEWH and the 

Storage Manager.  
8. Accumulated passing flows may be carried over into a new water year where 

consistent with release plans which have been agreed with by the Storage Manager.  
9. 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 A llocation 
and/ or Reserve.  

10. Additional costs associated with managing accumulated passing flows to be 
attributed to the initiator at the discretion of the Storage Manager.  
- 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 – Clari f ication 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 volume in 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 

 
Once the AW is found, the task is then to apportion this volume towards both the reserve 
and the seasonal allocation. However, the basis on which to build the reserve is not 
particularly clear within schedule 5 of the Storage Manager Instrument, shown in Table 1 
below.  
 

Table 1: Reserve Table. 

Reserve Volume (M L) Column in Table 1 
of  Schedule 2 

Avai lable Water (M L) 
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 0 to 53,548 0 0 

 
Improving Clari ty in Implementing the Reserve  
Two matters need to be addressed in order to improve the clarity of how the reserve can 
be implemented: 

1. the error in the starting reserve for row B, which should state 45,000 ML rather than 
95,000 ML; and 

2. the interpretation of “ available water”  in the second column and how the reserve 
may subsequently be implemented based on this interpretation.  

 
A new table has been developed in collaboration with DSE and entitlement holders which 
is intended to provide more clarity around how the reserve is implemented in any given 
water year. Additional columns have been added describing the “ Gross Available Water”  



Storage M anagement Rules: Wimmera Mallee System Headworks  
 
 

 

36 
December 2011 

 

and providing an “ Interpretation” . The term “ Gross Available Water”  is inclusive of both 
the allocatable and reserve volumes.  Table 2 below shows how these two matters can be 
addressed.  
 

Table 2: Revised Reserve Table. 

Gross Avai lable 
Water = GAW (ML) 

Reserve 
Water (M L) 

Avai lable 
Water = AW 

(M L) 

 
Interpretation 

0 0 0 
No water available for either Reserve or 
Available Water. 

0 to 53,548 0 0 - 53,548 

A ll GAW increases go towards the seasonal 
allocation (Available Water); no Reserve set aside 
yet. 

53,548 to 68,548 0 - 15,000 53,548 
GAW increases go towards the Reserve to build 
up a reserve of 15,000 ML. 

68,548 to 90,971 15,000 53,548 - 75,971 

GAW increases go towards the seasonal 
allocation (Available Water); the Reserve remains 
15,000 ML 

90,971 to 120,971 15,000 - 45,000 75,971 
GAW increases go towards the Reserve to build 
up a reserve of 45,000 ML. 

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 a reserve of 95,000 ML. 

192,550 to 220,550 95,000 97,550 - 125,550 

GAW increases go towards the seasonal 
allocation (Available Water); the Reserve remains 
95,000 ML. 

Greater than 220,550 95,000 125,550 

Once both Reserve and AW are at their 
maximum, no further increases are made to 
either. 

 
The available water equation can then be revised as shown: 
 
 (AW) Available Water in month i = GAW - Reserve Volume =   

+ Measured total volume in 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 – M ethodology for the Declaration of  Low Risk of  Spi l l  
 
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 was rolled over in the 2011/ 12 water year. 
 
As part of the declaration, conditions were placed on its availability prior to a declaration 
of a low risk of spill. Only once a declaration is made can any remaining “ spillable”  water 
be taken. 
 
No methodology for the determination of a low risk for system spill exists for the 
Wimmera-Glenelg system. The approach described here is conservative, simple and 
robust, and takes advantage of the existing available water calculation methodology used 
in making seasonal allocations.  
 
As a final note, the Storage Manager cannot always see into the future, and so there will 
always be some risk of spill. This means that even after a declaration, there remains some 
chance that future allocations might be affected. If this was 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  
The following method will be the means to determine a low risk of spill. 

1. Use existing “ available water”  calculation methodology as basis to determine risk 
of spill. 

a. Determine the current volume held in store. 
b. Estimate the depth of evaporation for remainder of year.  
c. Estimate the 75th percentile inflow volume into various reservoirs to 

represent a wet year. 
2. A declaration will consider: 

a. The system spill rules as described in the carryover declaration. 
i.  The total system capacity must exceed 70%; and 

1. Lonsdale and Taylors is spilling; or 
2. Distribution Heads and Taylors is spilling; or 
3. Rocklands Reservoir is spilling. 

b. Any specific operational aspect which may deliberately keep a reservoir 
lower than what otherwise might be the case in a normal year. For the 
2011/ 12 water year, this applies to Taylors Lake which is being held low so 
as to improve water quality. Other reasons might be for dam safely or 
maintenance which would be discussed with entitlement holders.  

3. If the total system capacity of 70% is not exceeded, then a positive declaration can 
be made.  

4. If the total 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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5. If the total system capacity of 70% is exceeded, and at least one of the above spill 
scenarios is met, then a declaration will not be made and another assessment will be 
made the following month.  

6. If a declaration is not made within the water year, but there is 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. 

7. The Storage Manager will undertake the assessment every month as a parallel 
activity with the determination of seasonal allocations until the declaration is made. 

8. The declaration will be made official by notification via the SMRG.  
 
  
 


