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Town receiving

Basin Water authority Source of water Period Volume
water

Wimmera GWMWater Rural customers in Various October to end Not available
basin GWMWater of year

storages
Wimmera GWMWater Wycheproof Birchip October to year 0.3 ML every
end second month

Mitchell East Gippsland Water Lindenow and Mitchell River June Not available
Lindenow South®

Thomson Gippsland Water Coongulla and Heyfield February to end 0.1 ML per day
Glenmaggie of year

Latrobe Gippsland Water Thorpdale Trafalgar December Not available

South Gippsland | Gippsland Water Seaspray Rosedale December to Not available

February

South Gippsland | South Gippsland Water | Poowong, Loch Korumburra April to May 0.3 ML per day
and Nyora Coal Mine

South Gippsland | South Gippsland Water | Fish Creek Foster April to May 0.12 ML per day

Barwon Barwon Water Rural customers on | Colac December to 2.5 ML total
Boundary Creek April

Werribee Central Highlands Blackwood Colebrook January to April 0.4 ML per day

Water reservoir
Werribee Western Water Myrniong Bacchus Marsh April to June 4 ML total
(Yarra Water)
Note:

(1) Water carting required due to pipeline damage during Mitchell River flood in June.

2.7 Alternative supplies of water

The drought forced a number of water businesses to investigate and employ alternative sources of water during
2006/07. These alternatives varied depending on the location of the business and the size of the shortfall between
demand and the available supply.

The value of groundwater as an emergency water source during drought was highlighted during 2006/07. Access
to new groundwater sources was a major part of water authorities’ contingency plans as the flow in rivers and
streams declined. Drilling contractors had a difficult time meeting demand — water authorities were forced to
compete for their services with private individuals seeking groundwater.

Towns normally relying on surface water that sought groundwater for emergency supplies are listed in Table 2-3.
Not all attempts to find alternative groundwater supplies were successful. In several cases, the new groundwater
bores were only partially successful, providing less water than hoped for.

Table 2-3 Use of groundwater as an emergency supply 2006/07

Water authority Basin Supply system Successful/not successful
Central Highlands Water Corangamite Ballarat Successful
Barwon Water Barwon Geelong Successful (within existing
licence)
East Gippsland Water Mitchell Mitchell Successful
Gippsland Water Latrobe Thorpdale Successful
GWMWater Wimmera Horsham and temporary supply Successful
for lluka mineral sands mine
Glenelg lluka mineral sands mine Successful
Millicent Coast Edenhope Successful
Hopkins Lake Bolac, Moyston, Wickliffe Successful
and Willaura
North East Water Ovens Wangaratta Successful (the bores were
commissioned, but not used
in 2006/07)
South Gippsland Water South Gippsland Leongatha Partially successful
Wonthaggi Not successful
Korumburra Partially successful
Toora Not successful
Westernport Water South Gippsland Phillip Island Successful
Wannon Water Glenelg Hamilton Partially successful
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Many towns across the state use groundwater in place of, or as a supplement to, surface water for their normal
water supply. These towns and the volume of groundwater used for urban purposes during 2006/07 are identified
in the state water accounts.

Some water authorities supplemented their normal surface water supplies from other surface water sources (not

including water carting — refer section 2.6 above) as summarised in Table 2-4.

Table 2-4 Alternative surface water sources 2006/07

Water authority

Basin

Supply system

Alternative surface water source

Barwon Water

Moorabool

Meredith/Lethbridge

East Moorabool reservoirs via She
Oaks water treatment plant

Central Highlands Water

Barwon/Moorabool

Ballarat

Goldfields Superpipe. Water is
sourced from the Goulburn basin (not
completed for 2006/07)

Newlyn Reservoir (Loddon basin) via
Cosgrave Reservoir

Kaolin pit

Coliban Water

Campaspe/Loddon

Bendigo, Castlemaine

Goldfields Superpipe. Water is
sourced from the Goulburn basin (not
completed for 2006/07)

Coliban

Pipe from Bendigo Water
Reclamation Plant to Spring Gully
Reservoir for potable substitution of
recycled water for public lands and
irrigation

Heathcote, Tooborac

Connection to Lake Eppalock —
Bendigo pipeline to receive water
from Sandhurst Reservoir

Goulburn Valley Water

Murray

Cobram, Strathmerton,
Barmah, Numurkah etc

Carryover of approximately 5,500 ML
within the Murray irrigation system for
use in 2007/08

Goulburn

Woods Point

Goulburn River

North East Water

Ovens

Whitfield

King River

Bright and Wandiligong

Dredge holes in Harrietville

Porepunkah

Pipeline to Bright reticulation system

South Gippsland Water

South Gippsland

Leongatha and Korumburra

Coalition Creek
Tarwin River West Branch

Western Water

Werribee and Maribyrnong

Wonthaggi Powlett River

Bacchus Marsh/Melton, Melbourne system
Sunbury/Macedon,

Romsey, Woodend

Woodend Macedon storages

Lancefield Disinfected and unfiltered surface

water to supplement groundwater

Westernport Water

South Gippsland

Westernport including
Phillip Island

South Gippsland Water’s Lance
Creek Reservoir

Bass River (not completed for
2006/07)

As their normal sources of water supply became scarcer, water businesses increased the volume of wastewater
that was treated and subsequently re-used as recycled water. The recycled water was used in fit-for-purpose
applications such as watering golf courses and sports grounds, industry and horticulture, substituting for potable
water which was retained for domestic use. The volume of recycled water increased by 20% compared with
2005/06, resulting in an additional 15,600 ML of recycled water. Recycled water is discussed in more detail in
section 3.9 of Chapter 3.

2.8 Infrastructure modification

A number of upgrades to water supply infrastructure were commissioned in 2006/07 to improve water supplies
during drought. These include new and upgraded storages, pipelines, groundwater supplies and treatment plants.

Table 2-5 summarises the key infrastructure modifications that were underway in 2006/07 to assist in managing
drought and fire impact.
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Table 2-5 Infrastructure improvements to manage drought 2006/07

Basin Water business Infrastructure Description
Murray North East Water Treatment plant Installed temporary treatment plant to manage
expected water quality issues due to low level releases
from Lake Dartmouth
Murray Lower Murray Water Pipeline Construction continued on the Robinvale high pressure
system which will replace the current open channel
delivery system
Ovens North East Water Storage Goulburn-Murray Water pumped dead storage from
Lake Buffalo to supply Wangaratta
North East Water Pipeline Secure Porepunkah supply by connecting to Bright
system
Goulburn Goulburn-Murray Water Storage Goulburn-Murray Water pumped dead storage from
Waranga Basin to supply irrigators
Campaspe/Loddon | Coliban Water Storage Use of evaporation saving product on several storage
basins
Coliban Water Pipeline Temporary piping of irrigation channels at Harcourt
Loddon Goulburn-Murray Water Storage Goulburn-Murray Water pumped dead storage from
Tullaroop Reservoir to maintain environmental flows
Wimmera/Mallee GWMWater Pipeline Construction commenced on the Wimmera-Mallee
Pipeline Project which will replace 17,500km of open
channels with pressurised pipelines
Mitchell East Gippsland Water Treatment Commissioned water clarification units and clarification
basins to treat highly turbid water after bushfires
Thomson Gippsland Water Treatment plant Upgraded Maffra water treatment plant to treat water
with higher turbidity as a result of bushfires and floods.
Bunyip Melbourne Water Storage The draw-down limit (the volume below which water
cannot be used for quality reasons) was reduced in the
Cardinia Reservoir from 160,000 ML to 130,000 ML
Yarra Melbourne Water Storage Installed back up pump at Maroondah Reservoir to
secure supply for Healesville
Yarra Melbourne Water Storage The draw-down limit was reduced in the Sugarloaf
Reservoir from 35,000 ML to 20,000 ML and in the Yan
Yean Reservoir from 9,000 ML to 6,000 ML, in effect
increasing capacity by a combined 18,000 ML
Thomson Melbourne Water Storage Recommissioned Swingler Weir, increasing the volume
of water that can be harvested from the Thomson
Reservoir
Yarra Melbourne Water Pumps Installed new pumps at the Yering offtake to allow
greater operational flexibility
Werribee Western Water Storages Pumped dead storage from Pykes Creek Reservoir as
required for supply to Bacchus Marsh Irrigation District
Moorabool Barwon Water Pipeline Construction of pipeline from Moorabool water
treatment plant to Lethbridge to reduce demand on
Meredith system.
Central Highlands Water | Pipeline Connected Newlyn Reservoir to the Ballarat system.
Barwon Barwon Water Groundwater Upgraded capacity of Barwon Downs bore field from
35 ML/day to 55 ML/day
Corangamite Barwon Water Storage Construction of new service basin in Colac to provide
storage over summer
Glenelg Wannon Water Storages Introduced evaporation retardant on storages that
supply Hamilton and Glenthompson
2.9 Seasonal allocation of water in irrigation districts

The amount of water made available to irrigators each year is determined by seasonal water allocations. The
seasonal allocation differs from urban restrictions in that every year each irrigator is allocated a share of the
available resource which will vary from year to year. An irrigator’'s seasonal allocation can be used at any time
throughout the irrigation season.

Seasonal allocations are expressed as a percentage of entitlement (water right or licence volume) and, should
sales water be available, seasonal allocations may be greater than 100% of entitlement. Initial allocations are

made early in the irrigation season based on the current volume of water in storage, estimated inflows during the
Victorian Water Accounts 2006-2007
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season and the amount of water required to provide for subsequent years. Allocations are reviewed by water
businesses throughout the irrigation season and increased if the available water exceeds their forecasts. The
initial seasonal allocations are often low because water businesses do not know until late spring how much water
will be available for use.

The 2006/07 seasonal allocations for Victoria’s irrigation districts are shown in Table 2-6. Low inflows resulted in
all irrigation systems receiving less than 100% allocation. All irrigation systems received lower allocations than in
preceding years, with the majority experiencing significant reductions.

Goulburn-Murray Water’s districts, with the exception of the Campaspe district, all received at least a 100%
allocation in 2005/06. In contrast, in 2006/07 only the Murray system received anything higher than an 80%
allocation, with Murray irrigators receiving 95%. The Goulburn system, which supplies more water entitlement
holders than any other system, received 29%. Irrigators in the Campaspe and Loddon systems received a zero
allocation, after receiving 31% and 100% respectively in 2005/06.

Allocations in the southern and western irrigation districts outside the Goulburn-Murray region were generally
lower than the north of the state, with only the Thomson-Macalister system, which received 60% allocation,
reaching anything higher than 10% of water right.

Table 2-6 Seasonal irrigation water allocations

Initial allocation N:I?OSCZ?;?]” Final allocation 2005/06 final
Irrigation system Augus_t 2006 February 2007 May _2007 (% of aIIocz_altion (% of

(% of entitlement) (% of entitlement) entitlement) entitlement)
Murray — gravity 81 95 95 144
Murray — pumped 81 95 95 114
Goulburn 0 24 29 100
Broken 42 71 77 170
Campaspe 0 0 0 31
Loddon 0 0 0 100
Bullarook Creek 29 36 36 190
Wimmera 0 0 0 5
Thomson - Macalister 30 45 60 115
Werribee 5 10 10 80
Bacchus Marsh 0 10 10 80
\l\//lvzrtt)r))/mong (Southern Rural 0 5 5 15
Maribyrnong (Melbourne Water) 0 0 0 15

Lower seasonal allocations and reduced water availability for urban purposes led to an increase in the amount of
water traded on the water market as rural customers, urban water businesses and power stations sought to
augment their water supply. The number of temporary transfers of seasonal allocation increased by 74%
compared with 2005/06, with 370,000 ML being traded. Water entitlement transfers are discussed in section 3.8
of Chapter 3.

2.10 Restrictions on diversions from unregulated streams

When streamflow in an unregulated stream drops below a specified threshold, water businesses have the power
to impose restrictions, rosters and bans on the water pumped from the stream by licensed diverters. Rosters and
restrictions set out the order in which licence holders are allowed to take water and the quantity allowed to be
taken (e.g. 75% of licensed volume). When water is particularly scarce, bans are imposed on diversions from the
waterways.

Restrictions on diversions from unregulated streams typically fluctuate over the course of the year depending on
rainfall and streamflows. Restrictions and bans are usually most severe in summer and autumn and are likely to
be lifted over the winter and spring seasons.

Restrictions on diversions in 2006/07 broadly followed this trend; however the magnitude of restrictions was
significantly different from prior years. Although restrictions were at their most severe in summer, restrictions
started to increase significantly in October and did not relent until June. Restrictions reached their peak in

March 2007, with 217 unregulated streams on restrictions and irrigation bans on the majority. In June 2007 there
were still 149 streams on some form of restriction compared to 41 in June 2006.
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Figure 2-4 Number of Victorian unregulated streams on restrictions
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2.11 Restrictions on groundwater use

The only restriction on groundwater use was the qualification of rights in the Deutgam WSPA, discussed in
section 2.3.

2.12 Conclusion

The 2006/07 drought stands amongst the most severe in the state’s history. Records for the lowest streamflows
were broken in many river basins and storages were drawn down to record low levels. Diversions under
consumptive entitlements (surface water and groundwater) totalled 3,982,540 ML in 2006/07, a 24% reduction
compared with the 5,209,876 ML diverted in the previous year. Despite the extreme severity of the drought in
2006/07, the Victorian Government, water businesses and communities all played an active role in successfully
responding to the water shortages and were able to minimise the impacts on consumptive water users. The
actions taken ensured that the resource remained at a sustainable level for commencing 2007/08.

A number of drought contingency actions were implemented over the course of the year. The number of towns on
restrictions more than doubled in 2006/07 and there were more towns on Stage 4 restrictions at the end of the
year than there were on any form of restrictions at the beginning of the year.

Seasonal allocations in irrigation districts were in many regions at record lows. Irrigators in the Campaspe,
Loddon and Wimmera irrigation districts received zero allocation. Only the Murray (95%) and Broken (77%)
systems received allocations greater than 60%.

In extreme case of water shortage for cities and towns, the Minister for Water used his powers under the Water
Act to qualify rights to water on 28 occasions. Half the qualifications reduced passing flow requirements to ensure
adequate water supplies for towns. Many of the qualifications remained in place at the end of the year.

Farmers responsible for their own water supplies suffered severe water shortages. More than 200 unregulated
streams were on restrictions in March 2007, and at the end of the year more than three times as many streams
were on restrictions than at the beginning. Water businesses across the state extended the existing emergency
water supply points network, providing farmers with the opportunity to cart water to their properties. The
government provided funding to upgrade existing and establish new sites, involving local councils in control of
access and maintenance of the sites.

With surface water sources of supply failing, many communities looked to groundwater to augment their usual
water supplies. Groundwater use increased throughout Victoria, and many water businesses drilled new
groundwater bores. Other emergency contingency measures, such as pumping water from below the outlet levels
of storages, or building new pipelines to access alternative surface water sources, were implemented to increase
water availability.

As a last resort, several water businesses were forced to cart water by road to towns experiencing severe
shortages.

The state water accounts provide additional information on the drought contingency measures undertaken in each
basin.
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3 Water for
consumptive use

3.1 Victoria’s water allocation framework

Water for consumptive use in Victoria is taken from reservoirs, streams and aquifers under entitlements issued by
the Victorian Government and authorised under the Water Act 1989. These entitlements have been formally
issued by government through a number of different mechanisms.

e Bulk entitlements

A bulk entitlement is a right to water granted to urban and rural water businesses and other selected bodies
(e.g. electricity generators) to use and supply water. Water businesses then distribute the water to their
customers. Rural water businesses’ customers include irrigators who receive a regulated supply under their
own entitlements in the form of water rights or licences, urban businesses that receive a bulk supply under
their own bulk entitlement and rural properties that receive a domestic and stock supply.

Bulk entitlements held by the Minister for Environment are used for environmental purposes. The Act now
provides specifically for environmental entitlements to be issued to the Minister for Environment. It is expected
that over time bulk entittements held by the Minister for Environment will be converted to environmental
entitlements.

In urban areas, customers receive reticulated metered water supplies from an urban water business. The
business holds the entitlement to water, not the customer.

e Water rights and water shares

A water right is a right granted to a person to use water in an irrigation district as declared under the Water Act
and set out in the district register. Water right holders receive an allocation each year and are entitled to sales
water when sufficient water is available.

From 1 July 2007, water rights were unbundled in northern Victorian regulated systems into water shares,
delivery shares and water-use licences. Information on these entitlements is stored in the Victorian Water
Register.

e Water licences

A water licence is a licence to take and use water. A water licence can be held by any individual, business or
corporation and allows water to be taken from a range of surface water and groundwater sources. Small
catchment dams used for purposes other than domestic and stock also require a licence.

As noted in Chapter 2, in extreme circumstances the Minister for Water has the authority to qualify rights to water
outlined in bulk entitlements and licences.

In addition to the entitlements that are formally issued, the Water Act enables individuals to take water for
domestic and stock purposes from a range of surface water and groundwater sources without a licence. These
domestic and stock rights are defined in the Water Act and are not formally issued.

As well as the above consumptive uses, water may be extracted for environmental purposes — see Chapter 4 for
details. The Water Act provides an extensive definition of water for the environment under the Environmental
Water Reserve.

3.2 Consumptive entitlements

Table 3-1 presents a summary of Victoria’s consumptive entitlements in both 2006/07 and 2005/06. The total
volume of consumptive entitlements changes each year as new entitlements are issued or existing entitlements
are modified.

Most basins in the state are capped and therefore there will be only a minor increase in the total number of
entitlements from one year to the next. No new entitlements are created in capped catchments unless the
entitlement is purchased from an existing user. This ensures no net increase in entittement in a capped
catchment. The reason for the significant increase in the volume of bulk entitlements between 2005/06 and
2006/07 is the completion of several bulk entittement conversions, e.g. for Melbourne. Formerly these were legal
rights to take water, but these rights were imprecisely defined and not quantifiable.

While there are a small number of entitlements not yet converted to bulk entitlements, most future changes to the
total entitlement volumes will arise from the completion of large scale water savings projects. This enables the
loss component of existing consumptive entitlements to be converted to new environmental and other
consumptive entitlements.
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The change in the volume of licences may be explained by improvements in the water businesses’ record
keeping, and, to some extent in some basins, could reflect an increase in licences issued.

Table 3-1 Consumptive water entitlements in Victoria as at 30 June

Entitlement Volume 2006/07 Volume 2005/06

(ML) (ML)

Surface water
Bulk entitlements® 5,839,440 5,452,230
Licences® 330,910 279,550
Small catchment dams (mainly domestic and stock)® 364,700 523,200
Groundwater licences® 1,001,000 879,900
Total water entitlements 7,536,050 7,134,880

Notes:

(1) An estimate of the total volume of bulk entitlement granted as at 30 June 2007. Total volume does not include environmental
entittements. The increase from 2005/06 is caused mainly by conversion of long standing rights into bulk entitlements.

(2) Includes only licences issued for unregulated rivers. Licences within regulated water supply systems are not included as they are
part of rural water businesses’ bulk entitlements.

(3) Estimate of water taken by small catchment dams in 2006/07 includes domestic and stock dams and also small catchment dams for
commercial and irrigation use. The latter are required (by an amendment of the Water Act in 2001) to be licensed (or registered), a
process that is currently underway. The 2006/07 estimate reflects estimates of prior years and therefore it is likely that some water
has been double counted. This is because some water previously classified as from a small catchment dam may now also be
counted as a licensed volume.

(4) The increase in groundwater licences is explained by a change in the methodology of accounting for groundwater licences in
2006/07, where the entitlement limit and licensed entitlements are deemed equivalent in GMUs outside of the Central Region. See
Chapter 5 for more detail.

3.3 Water availability and use
The volume and use of Victoria's water resources for 2006/07 is summarised in Table 3-2.

It is important to note that the water use data presented in this overview and in the state water accounts is
reported as the volume of water diverted from a water source. It is not the ‘use’ on a farm or in a town, it is the
bulk volume of water extracted from a stream or groundwater bore.

In previous years, the volume of water allocated to users through entitlements and licences has been far less than
the available resource. For example, in 2005/06, the total resource was 15,296,700 ML and the volume of
entitlements totalled 6,254,980 ML. As Table 3-2 shows, in 2006/07, however, the dramatic decline in streamflow
meant that the volume of entitlements was much closer to the total available resource (6,535,050 ML compared to
7,072,400 ML).

This demonstrates an important feature of the water allocation framework: an entittement does not necessarily
guarantee that the entitlement volume will always be available for diversion. A business with an entitlement must
meet all the conditions of that entitlement including obligations to meet passing flows and share any shortfall of
the available water with other entitlement holders including the environment. Water businesses addressed each
shortfall by drawing on their reserves in storage and reducing their customers’ use of water (urban restrictions and
irrigation allocations) to ensure that they operated within the conditions of their entitlements. As a consequence,
businesses’ total diversions from streams across the state were significantly less than the available resource.

The range of water businesses’ drought contingency measures is discussed in Chapter 2 and the state water
accounts.

Table 3-2 Victoria's water availability and water taken for consumptive use in 2006/07

Surface water® Groundwater® Recycled water
(ML) (ML) (ML)
Total resource 7,072,400 1,041,990 392,093
Entitlement/allocation 6,535,050 1,001,000 not available
Water used 3,456,430 526,110 111,490
Notes:

(1) Catchment inflow as shown in each basin water balance in the 2006/07 state water accounts, excluding inter-basin transfers,
irrigation return flows and recycled water.

(2) The actual groundwater resource (i.e. the volume of water in aquifers) is unknown and therefore for the purposes of the Victorian

Water Accounts 2006-2007, the total resource has been assumed to be the total volume of entitlements issued.
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3.3.1 Diversions under surface water consumptive entitlements

Consumptive entitlements are used for many different purposes, however they can broadly be classified as either:
e irrigation

e domestic and stock

e urban and commercial

e power generation (which has its own category due to the water-intensive nature of its operations).

Table 3-3 and Figure 3-1 show the diversions made under consumptive entitlements for each of the above four
categories.

Table 3-3 Diversions made under consumptive entitlements 2006/07

Consumptive end use Volume of water diverted (ML)
Irrigation 2,559,830
Domestic and stock 132,080
Urban and commercial 666,910
Power generation 97,620
Total consumptive diversions 2006/07 3,456,440
Total consumptive diversions 2005/06 4,843,580

As demonstrated in Table 3-3, the volume of water taken under consumptive bulk entitlements reduced
significantly in 2006/07 compared with 2005/06. One bulk entitlement (Goulburn-Murray Water’s Eildon —
Goulburn Weir) accounted for close to half of an approximately 1,400,000 ML reduction in diversions. In 2005/06,
Goulburn-Murray Water diverted 1,442,584 ML under this entittement when Goulburn irrigators received a 100%
seasonal allocation. In 2006/07, with allocations not exceeding 29%, Goulburn-Murray Water diverted

760,256 ML.

Irrigation is still by far the highest category of water use in the state, comprising 74% of all diversions (Figure 3-1).
This proportion has declined slightly in recent years, however because lower allocations have resulted in less
water being diverted for irrigation, even as urban restrictions have at the same time reduced the water consumed
by urban customers. Since 2003/04, when irrigation accounted for 78% of Victoria’s water use, it has fallen each
year to the current 74%.

Figure 3-1 Total diversions for consumptive purposes in Victoria, 2006/07
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3.3.2 Urban surface water consumption

Consumption in urban areas is often measured by the metered volume of water delivered to customers. This
differs from Table 3-3 and Figure 3-1 in that it does not take into account water lost in the distribution network
through evaporation, leakage and any metering error. Therefore the metered consumption volumes discussed
below are less than the urban diversions volumes in Table 3-3 and Figure 3-1.

Metered urban water consumption in Victoria fell as water restrictions and increased awareness of the sustainable
use of the resource took effect. Total urban water consumption, by residential and non-residential users, fell by
8% in 2006/07 compared to 2005/06. The largest declines were in regional Victoria, with regional residential
customers reducing their water consumption by 13% and regional non-residential usage declining by 11%.

Table 3-4 Urban metered water consumption in Victoria 2006/07

2006/07 2005/06
0,
ML) ML % Change

Melbourne — residential 248,730 273,200 -9%
Melbourne — non-residential 108,100 117,440 -8%
Regional — residential 110,640 127,070 -13%
Regional — non-residential 60,350 67,460 -11%
Power generators? 96,130 95,310 1%
Other major Latrobe Valley industrial 23,350 25,150 7%
users

Total urban consumption 647,300 705,630 -8%

Notes:

(1) The 2005/06 metered water consumption shown in the table should not be directly compared with the volumes in Table 2-3 in the
State Water Report 2005/2006. The 2005/06 table displayed the total volume of water received by the water businesses from
headworks and does not reflect the volume of water ultimately recorded on customers’ meters.

(2) Water consumption for power generators with their own bulk entitlements represents the volume of water diverted under those bulk
entittements and not what was ultimately used.

Table 3-4 is represented as a pie chart in Figure 3-2.

Figure 3-2 Consumptive uses of urban and commercial metered water in Victoria 2006/07
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3.3.3 Consumption by major users

In October 2006, the Water Act 1989 and the Water Industry Act 1994 were amended to oblige urban water
authorities and the metropolitan retailers to publicly report on major urban water customers. In accordance with
the amendments, these water businesses published in their annual reports the number of customers that fell into
a range of water consumption bands. Table 3-5 presents a summary of the major water user information reported
for 2006/07.
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Table 3-5 Major urban water users in Victoria 2006/07

Water consumption Number of customers
Equal to or greater than 50 ML and less than 100 ML 212
Equal to or greater than 100 ML and less than 200 ML 116
Equal to or greater than 200 ML and less than 300 ML 40
Equal to or greater than 300 ML and less than 400 ML 22
Equal to or greater than 400 ML and less than 500 ML 17
Equal to or greater than 500 ML and less than 750 ML 20
Equal to or greater than 750 ML and less than 1,000 ML 10
Greater than 1,000 ML 29
Total customers 466

The top 200 non-residential water consumers in Melbourne have continued to reduce their water consumption In
2006/07; the aggregate water use of this group of customers had declined by 7,600 ML since 2001/02, a
reduction of nearly 17%. The Victorian Government has decided to extend the ‘Top 200’ program to all non-
residential customers that use more than 10 ML of potable water annually, which will account for approximately
1,850 customers.

3.4 Urban water conservation measures
341 Water Smart Gardens and Homes Rebates Scheme

A key component of the state’s water conservation strategy is the Water Smart Gardens and Home Rebates
Scheme. Since January 2003, the scheme has provided over 162,000 rebates for urban water customers, saving
more than one billion litres of potable water each year.

Table 3-6 Water Smart Gardens and Homes Rebates Scheme 2006/07

Water savings device Rebates per device for 2006/07 | Rebate amount
AAA shower rose 2,112 $10
Dual flush toilet 3,389 $50
Greywater permanent tank system 704 $500
High pressure cleaning device 705 $30
Rainwater tank to toilet system 399 $150
Rainwater tank > 4500 litres 642 $150
Rainwater tank 1001 — 1700 litres 629 $150
Rainwater tank 1701 — 2250 litres 993 $150
Rainwater tank 2251 — 3600 litres 638 $150
Rainwater tank 3601 — 4500 litres 583 $150
Rainwater tank 600 — 1000 litres 900 $150
Large rainwater tank 2000 — 4999 litres® 241 $500
Large rainwater tank 5000 or more litres (connected to toilet or laundry)® 172 $900
Large rainwater tank 5000 or more litres (connected to toilet and laundry)®® 278 $1,000
Water conservation audit 822 $30
Rebate for purchasing $100 worth of water savings devices 19,847 $30
Total number of rebates 33,054

Note:

(1) Rebates for large rainwater tanks were only available from 1 January 2007.

3.4.2 Schools Water Efficiency Program

Additional savings of potable water are also being achieved in Victoria's 2,200 primary and secondary schools
connected to the reticulated water supply system through the Schools Water Efficiency Program (SWEP).
Operating since 2006, SWEP offers schools the opportunity to identify and implement low cost solutions to
achieve indoor water savings. Savings can be achieved through measures such as flow control valves on taps
and water fountains and identifying leaks.

At the end of 2006/07, 408 schools had committed to join SWEP, 307 schools had completed audits to identify
estimated water savings opportunities, while 244 had all works completed.

Water use records indicate that schools enrolled in SWEP have achieved an average reduction in water
consumption of about 14% by the end of 2006/07.
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343 Stormwater and Urban Water Conservation Fund

In 2006/07, progress was made on the 66 projects funded under the $10 million Stormwater and Urban Water
Conservation Fund. The three year fund has been set up to contribute to new infrastructure, demonstration
projects and water conservation education programs across the state. It is open to local government, water
businesses, managers of recreational facilities and business and industry.

The supported projects are expected to save in excess of two billion litres of potable water per year.

35 Surface water entitlement and use

Figure 3-3 River basins in Victoria for the state water accounts
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The following information on water taken from Victoria’s rivers is summarised according to river basins as defined
by the Australian Water Resource Council (AWRC). The exception to this is the Murray basin which, for the
purposes of this report, includes the Upper Murray basin as defined by AWRC and areas in Victoria supplied from
the River Murray downstream of Lake Hume. The extent of each of Victoria’s river basins is shown in Figure 3-3.
Refer to the state water accounts in Part 2 of this report for details of water availability and use in each river basin.

Water businesses have an obligation to report on water use against their entittements in their annual reports.
These annual reports can be found on the website of each water business.

The state water accounts in Part 2 of this report show water use against each bulk entitlement and an
assessment of compliance with the entitlement volume. Some bulk entitlements have an upper limit described, for
example, as a five-year or 10-year rolling average. In these cases, compliance is assessed at the end of the full
term of the bulk entitlement. The outcome of the compliance calculation is reported in the relevant basin chapter.

The information on water use against water business entitlements in Part 2, the state water accounts, is as
reported in water business annual reports except where water businesses have provided updated information.

River basins in northern Victoria are subject to the Murray-Darling basin cap on diversions. Each year, the target
cap volume is adjusted to take account of the climatic conditions in that year and the volume of water traded
between river basins and states. Compliance is assessed by the Murray-Darling Basin Commission’s
Independent Audit Group, which prepares an annual review of cap compliance containing preliminary findings,
followed by a Water Audit Monitoring Report, which contains the detailed accounting under the cap. The

Independent Audit Group’s report for 2006/07 was not available when the Victorian Water Accounts 2006-2007
was prepared.

Table 3-7 shows the volume of entitlements and water used under bulk entitlements, licences and rights in each

basin and the volume diverted from waterways in 2006/07. The volume diverted in each basin is within the
entitlement volume.
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The total volume of bulk entitlements reported in Table 3-7 includes new bulk entitlements created during
2006/07, however it does not include bulk entitlements for several water supply systems where formal bulk
entitlements are yet to be completed, e.g. in the Bunyip basin.

Due to the drought, the volume of water taken under bulk entitlements in 2006/07 was 50% of the entitlement
volume. Water taken from basins such as the Campaspe, Loddon, Wimmera, Werribee and Maribyrnong was well
below average because water availability was severely limited.

Table 3-7 Volume allocated and taken under surface water entitlements in 2006/07

Bulk entitlements® Unregulated river licensed diversions® Small catch-
ment dams
Basin Entitlement Volume olur:;e tfaken Entitlement Volume Vqur:;e t?ken Volume
volume® taken® ( 00 volume taken ( 00 taken®
ML ML entitlement ML ML entitlement ML
(ML) ML) volume) ML) ML) volume) (ML)

Murray 2,114,140 1,460,780 69% 27,910 21,300 76% 6,500
Kiewa 1,150 690 60% 18,510 5,500 30% 3,900
Ovens 45,380 16,190 36% 24,920 4,100 16% 15,700
Broken 52,580 17,560 33% 10,090 5,500 55% 15,400
Goulburn 1,999,100 791,400 40% 40,060 8,400 21% 46,500
Campaspe 135,000 13,730 10% 8,710 200 2% 19,100
Loddon 121,240 3,930 3% 30,600 5,100 17% 21,500
Avoca 280 10 4% 3,620 1,600 44% 6,500
Mallee 0 0 n/a 0 0 n/a 0
Wimmera 210,950 8,630 4% 2,490 1,800 2% 7,300
East Gippsland 620 280 45% 760 200 26% 1,100
Snowy 2,200 1,060 48% 3,900 800 21% 3,400
Tambo 3,650 60 2% 4,050 1,000 25% 3,700
Mitchell 5,900 3,460 59% 22,810 9,000 39% 4,300
Thomson 458,940 357,260 78% 7,100 5,800 82% 6,500
Latrobe 192,740 150,410 78% 18,040 14,000 78% 20,500
South Gippsland 15,620 7,820 50% 13,180 7,600 58% 24,100
Bunyip® 0 6,350 n/a 17,980 10,400 58% 15,400
Yarra 411,250 90,450 22% 45,280 33,200 73% 15,100
Maribyrnong 9,680 730 8% 1,790 1,300 73% 5,600
Werribee 36,190 3,540 10% 1,180 500 42% 4,900
Moorabool 43,100 9,980 23% 2,020 1,400 69% 15,300
Barwon 55,730 17,460 31% 4,740 1,700 36% 19,100
Corangamite 0 0 n/a 980 100 10% 6,800
Otway Coast 19,230 14,470 75% 7,720 1,700 22% 10,200
Hopkins 630 370 59% 9,010 4,400 49% 31,000
Portland Coast 0 0 n/a 2,180 800 37% 7,000
Glenelg® 5,000 1,380 28% 1,180 1,000 85% 28,300
Millicent Coast 0 0 n/a 100 100 100% 0
Total 5,940,300 2,978,000 50% 330,910 148,500 45% 364,700

Notes:

(1) Bulk entitlement volume and use rounded to nearest 10 ML.

(2) Estimate of the total volume of bulk entitlement granted as at 30 June 2007. Estimate is for an average year and is not adjusted for
trade, caps that are climatically adjusted, or caps that are long term rolling averages. Includes environmental and consumptive
entitlements.

(3) Includes water taken under bulk entitlements and water taken under historical rights.

(4) Refers to the total volume harvested by small catchment dams, (ie. for both domestic and stock and irrigation and commercial use)
including water estimated as lost to evaporation. Domestic and stock volumes for small catchment dams in 2006/07 are based on
the Flow Stress Ranking Project and an estimate of volumes used based on 1982 usage. This represents a change in methodology
from the figures presented in the State Water Report 2005/2006.

(5) The bulk entitlements in this basin are yet to be finalised, therefore the entitlement taken in 2006/07 has not been calculated.

(6) Water taken under the Wimmera and Glenelg Rivers bulk entitlement cannot be split into each river and is therefore included only
under the Wimmera basin for reporting purposes in this table.

n/a: not applicable
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Figure 3-4 shows the volume of water diverted under surface water entittements, over the past four years. The
volume of entitlements has grown each year for the reasons outlined in section 3.2. For the first three years, the
volume diverted under these entitlements and licences remained largely stable as most irrigation seasonal
allocations remained at or around 100% or more and urban restrictions were lower and isolated to specific regions
in the state. In 2006/07, the drought reduced water availability, and irrigation allocations were much lower, urban
restrictions became more widespread and severe and the number of unregulated streams with irrigation bans or
other restrictions tripled. Consequently, the volume of water diverted reduced substantially.

Figure 3-4 Surface water entitlements and associated diversions

7,000,000

6,000,000 -

5,000,000 -

4,000,000 -~

3,000,000 -

Volume (ML)

2,000,000 -+

1,000,000 -

2003/04 2004/05 2005/06 2006/07

O Total surface water diversions O Unused entitlement

3.6 Groundwater use

The consumption of groundwater from Victoria’s aquifers is managed according to geographical area. The
principal management unit for groundwater in Victoria is the groundwater management unit (GMU), the
boundaries of which often fall across more than one river basin. A GMU can be a:

e groundwater management area (GMA): the geographical area from which water is extracted from an aquifer
and defined for the purposes of its ongoing management

e water supply protection area (WSPA): an area declared under the Water Act to protect the area’s
groundwater or surface water resources through a management plan

e unincorporated area (UA): an area where no significant development of the groundwater resource has
occurred.

Areas of significant groundwater use have been identified through the groundwater licensing and bore
construction system. Areas with significant groundwater resource are established as Groundwater Management
Areas and, where the resource is under pressure Water Supply Protection Areas (WSPAS) are established. At
present, there are 67 GMUs in Victoria, of which 24 are WSPAs, 40 are GMAs and 3 are unincorporated areas.
Victoria is in the process of determining Permissible Consumptive Volumes (PCVs) to cap groundwater extraction
and stabilise use in all GMAs. In October 2006 the Minister for Water declared PCVs for 26 GMAs in the Central
region.

Figure 3-5 shows the location of GMAs and WSPAs in Victoria.

More detailed information about the origin, uses and management of Victoria’s groundwater is included in
Appendix A.
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Figure 3-5 Groundwater management units in Victoria
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Under Victoria’'s management framework, groundwater management plans are required to be prepared for all
WSPASs to ensure the long term sustainability of the resource and protect important environmental assets.
Groundwater management plans have been completed for eight WSPAs, with technical work being undertaken to
inform management options on those WSPAs showing declining long term water levels (as detailed in Chapter 1,
Table 1-3). On completion of this technical work, appropriate management actions will be identified and initiated,
including future monitoring regimes.

Victoria’s State Observation Bore Network monitoring program collects data from 2,500 bores across the state.
This information is supplemented by other monitoring programs undertaken by water businesses.

Victorian water businesses also have comprehensive compliance programs in place. These are supported by
Victorian Government initiatives to improve metering of all significant irrigation and commercial use.

3.7 Statewide overview of groundwater use for 2006/07
Continued dry conditions across the state, the associated depletion of soil moisture and the increased reliance on
groundwater to augment urban supplies contributed to declining water levels in some Victorian aquifers.

Full details of water entitlements and use from each GMA and WSPA during 2006/07 are presented in
Appendix A. In summary:

e The total groundwater entitlement was 1,001,000 ML.

e As aresult of the declining availability of surface water, groundwater use increased significantly in 2006/07
compared with 2005/06. The total estimated groundwater use across the state, including domestic and stock
use, was about 526,110 ML, an increase of 44% from the volume used in 2005/06 (366,300 ML).

o Domestic and stock use is estimated to account for around 9% of the state’s total groundwater use, which is
similar to 2005/06. This figure is an estimate as the Water Act 1989 does not require a licence to be issued for
this purpose and extractions are not metered. However the increase in the drilling of domestic and stock bores
means this figure should be applied with caution.

e In Victoria’s GMAs, licensed groundwater entitlements totalled 254,400 ML with total estimated use of
93,100 ML consisting of 75,700 ML of metered extractions and an estimated 17,400 ML of unmetered
extractions. Estimated domestic and stock use in these areas was 16,000 ML.

e Licensed groundwater entitlements in WSPAs totalled 639,200 ML, with 344,600 ML of metered extractions.
Total estimated domestic and stock use in these areas was 25,900 ML

e Estimated groundwater entitiement in the unincorporated areas was 114,000 ML, with approximately
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46,500 ML being extracted. This is relatively unchanged from 2005/06 when entitlement was 112,000 ML and
42,900 ML was extracted.

e Urban water businesses relied significantly more on groundwater to supplement surface water for urban
supplies. Water businesses in aggregate used their 47,000 ML of licensed entitlements to extract 22,800 ML
of groundwater for urban use. This is an 87% increase on the 2005/06 groundwater extraction of 12,200 ML.

Figures available for the 2007 calendar year indicate the drilling of domestic and stock bores increased
significantly. To drill a domestic and stock bore, a bore construction licence (BCL) is required. During the period
2003 to 2006, BCLs issued in the Melbourne area displayed a stable trend. However in 2007, BCLs issued in this
area almost doubled from 3,044 to 5,940.

Figure 3-6 Total number of bore construction licences issued since 2003 in Melbourne area
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Note: This barchart covers 35 local government areas within the Melbourne area.

A statewide program to meter significant groundwater bores is almost complete. Goulburn-Murray Water,
Southern Rural Water and GWMWater estimated that at the end of 2006/07, outside of unincorporated areas,
approximately 290 bores or 7% remain to be metered out of a total of 4,270 bores. As more meters are installed,
the groundwater data presented in the Victorian Water Accounts is able to improve in terms of reliability and
accuracy.

3.8 Water entitlement transfers

The water markets, where they exist, are the main mechanism by which irrigators and urban water businesses,
manage their water supplies. The large number of irrigators and entitlement volumes in the Murray and Goulburn
basins means the trades in these two basins account for approximately 90% of the transactions in the market.
Other irrigation districts such as Macalister, Werribee and Bacchus Marsh have much smaller markets and
comprise the majority of the balance.

Trade is generally more active in dry conditions and when seasonal allocations are low — this is when the
‘scarcity’ value of water increases. An exception to this is when seasonal allocations are exceptionally low, which
means that the volume of water available to trade on the temporary market is lower and sometimes non-existent.

In total, approximately 70,000 ML of permanent water entitlements were traded in 2006/07, from more than 1,100
transactions. This included a net 14,570 ML transferred interstate, four times as much as 2005/06. As the drought
continued, more irrigators decided to permanently sell their water entittements, with the volume of permanent
water traded increasing by approximately 75% compared to 2005/06.

The temporary market is always more active than the permanent market, and approximately 380,000 ML was
temporarily exchanged via more than 23,000 transactions. Temporary trades in the Murray irrigation districts,
including the Murray, Kiewa and Ovens basins, more than doubled compared with 2005/06. Basins where
seasonal allocations were significantly lower than 2005/06, including the Goulburn, Loddon, Campaspe,
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Thomson, Latrobe and Werribee basins, experienced lower volumes of temporary trades as there was limited
water to exchange.

The volume of surface water entitlements transferred on a permanent or temporary basis is shown in Table 3-8.

Table 3-8 Permanent and temporary trades, 2006/07

Permanent entitlement transfers Temporary entitlement transfers
Basin Bought Sold Number of |Net transfer| Bought Sold Number |Net transfer
(ML) (ML) trades to basin (ML) (ML) of trades | to basin
Murray 51,890 28,600 738 23,290 188,180 223,970 10,075 -35,790
Kiewa 10 10 0 0 1,970 1,970 84 0
Ovens 160 100 4 60 3,080 3,050 151 40
Broken 0 0 0 0 3,570 3,490 223 80
Goulburn 3,750 30,310 315 -26,550 130,870 75,220 11,205 55,650
Campaspe 110 1,240 12 -1,140 130 10 5 120
Loddon 30 8,890 38 -8,860 25,250 25,360 1,552 -110
Avoca 0 0 0 0 0 0 0 0
Mallee 0 0 0 0 0 0 0 0
Wimmera 0 0 0 0 50 50 0 0
East Gippsland 0 0 0 0 0 0 0 0
Snowy 0 0 0 0 0 0 0 0
Tambo 0 0 0 0 0 0 0 0
Mitchell 0 0 0 0 0 0 0 0
Thomson 370 370 6 0 8,490 8,410 269 80
Latrobe 0 0 0 0 15,610 15,610 27 0
South Gippsland 0 0 0 0 0 0 0
Bunyip 0 0 0 0 0 0 0
Yarra 0 0 0 0 0 0 0
Maribyrnong 0 0 0 0 80 80 0 0
Werribee 0 0 0 0 960 960 61 0
Moorabool 0 0 0 0 0 0 0 0
Barwon 0 0 0 0 0 0 0 0
Corangamite 0 0 0 0 0 0 0 0
Otway Coast 0 0 0 0 0 0 0 0
Hopkins 0 0 0 0 0 0 0 0
Portland Coast 0 0 0 0 0 0 0 0
Glenelg 0 0 0 0 0 0 0 0
Millicent Coast 0 0 0 0 0 0 0 0
Total 56,320 69,520 1,113 -13,200 378,240 358,180 23,652 20,070
Interstate 1,720 16,290 130 -14,570 49,450 38,600 1,146 10,850
(Ljir;fzfg:zgted n/a n/a n/a 1,370 n/a n/a n/a 9,220

n/a: not applicable.

The unaccounted difference in Table 3-8 can be attributed to a number of factors such as inconsistencies in
transaction dates for interstate trades or differing data management practices between the water businesses. The
Victorian Water Register commenced operation on 1 July 2007 for the Northern part of Victoria and will include
Southern Victoria from 1 July 2008. It should substantially reduce or eliminate unaccounted differences in the
future. The Water Register records all water entitlements, seasonal allocations, licences and trades in a
centralised accounting database system. Each transaction is recorded electronically according to commonly
accepted accounting standards and protocols.

Urban water businesses that participated in the water market in 2006/07 were Coliban Water, Goulburn Valley
Water, North East Water and Gippsland Water. Goulburn Valley Water was the most active in terms of the
numbers of trades, selling 4,327 ML of temporary water to irrigators from a number of its bulk entittements in 36
different transactions. Gippsland Water also bought 5,500 ML of water to supplement its Blue Rock bulk
entitlement. Details of trades are reported in the state water accounts for each of the bulk entitlements held by
water businesses.
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Table 3-8 shows the volume of water permanently and temporarily traded since 2003/04. Although the volume of
water traded on the temporary market has remained stable, specific basins have recorded large changes as
seasonal allocations have fluctuated.

Figure 3-7 Permanent and temporary transfers of entitlements 2003/04 to 2006/07
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Trade in permanent licensed groundwater entitlements fell in 2006/07, after increasing in each of the preceding
three years. In total, there were only nine transfers of permanent entitlements in groundwater, totalling 360 ML,
compared to 890 ML in 2005/06 and 740 ML in 2004/05. Temporary trades, on the other hand, increased
significantly. In 2005/06, 7,400 ML of temporary groundwater was exchanged in 90 transactions. In 2006/07, there
were 208 temporary trades of groundwater, with 19,476 ML of entitlements changing hands. Trades in
groundwater areas managed by Goulburn-Murray Water experienced the highest increase, with the 3,040 ML
traded in 2005/06 rising to 12,230 ML in 2006/07.

3.9 Recycled water

The volume of water that was recycled by Victoria’s water businesses continued to grow in 2006/07, with a total of
95,500 ML of wastewater recycled for use external to treatment plants. This represented approximately one
quarter of the total volume available for reuse at the end of the wastewater treatment process. An additional
15,978 ML was recycled for use within the wastewater treatment process, which increases the proportion of
recycled water to 28% of wastewater available for recycling. Note, however, the volumes and percentages used in
the following paragraphs only refer to recycled water supplied for use external to the treatment plants.

The total volume of water recycled increased by more than 15,000 ML in 2006/07 compared to 2005/06. This
growth in the volume of recycled water was predominately driven by increases at Melbourne Water's two
wastewater treatment plants — the Eastern Treatment Plant and the Western Treatment Plant.

In 2005/06, the volume of water recycled by the Eastern Treatment Plant was 6,632 ML. In 2006/07, this volume
had increased to 10,424 ML as participation in the Eastern Irrigation Scheme grew. Under this program,
Melbourne Water sells Class C recycled water to private sector operator TopAq, which further treats the water to
Class A standard and delivers the water to horticultural, recreational and industrial users.

The volume of water recycled by the Western Treatment Plant increased from 38,126 ML in 2005/06 to

51,440 ML in 2006/07. The majority of this increase is attributable to increased use of recycled water in the
Werribee Irrigation District recycling scheme. Recycled water sold to irrigators under the scheme increased more
than seven-fold from 1,279 ML in 2005/06 to 10,946 ML in 2006/07. Recycled water used by Melbourne Water’s
Werribee Agricultural Group, on pasture used for sheep and cattle farming within the Western Treatment Plant
boundary, also increased by more than 4,000 ML in 2006/07.

Including the treatment plants operated by the Melbourne metropolitan retailers, the volume of water recycled in
Melbourne was 64,650 ML, or 22%. The percentage of recycled water is higher outside Melbourne where weather
conditions, the availability of land and access to potential purchasers (i.e. agricultural producers) are more
favourable. Excluding the wastewater recycled in Melbourne, the remainder of the state recycled 31%, or
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30,878 ML, of the wastewater available for reuse. Although the volume of recycled water used in regional Victoria
fell from 2005/06 (33,105 ML), this was due to lower overall water consumption and therefore less wastewater
entering the treatment plants.

Table 3-9 Volume of wastewater recycled in 2006/07

Total volume of r\ézlyucr:az % of wastewater Volume % of wastewater
Basin® wastewater excluding recycled recycled within | recycled -
produced within process excluding within process (ML) including within
ML) process process

Murray 9,481 5,063 53% 0 53%
Kiewa 92 56 61% 0 61%
Ovens 1,817 948 52% 0 52%
Broken 490 430 88% 0 88%
Goulburn 7,325 6,216 85% 0 85%
Campaspe 782 694 89% 0 89%
Loddon 7,853 2,520 32% 0 32%
Avoca 199 199 100% 0 100%
Mallee n/a n/a n/a n/a n/a
Wimmera 1,541 1,527 99% 15 100%
East Gippsland 71 71 100% 0 100%
Snowy 198 198 100% 0 100%
Tambo 738 738 100% 0 100%
Mitchell 1,371 1,371 100% 0 100%
Thomson 332 295 89% 0 89%
Latrobe 20,859 660 3% 0 3%
South Gippsland 3,692 357 10% 8 10%
Bunyip 137,821 12,723 9% 13,976 19%
Yarra 8,073 741 9% 871 20%
Maribyrnong 2,387 1,109 46% 180 54%
Werribee 150,080 55,281 37% 0 37%
Moorabool n/a n/a n/a n/a n/a
Barwon 25,019 2,593 10% 836 14%
Corangamite 1,836 199 11% 29 12%
Otway Coast 1,256 380 30% 55 35%
Hopkins 5,640 693 12% 8 12%
Portland Coast 1,996 128 6% 0 6%
Glenelg 1,102 296 27% 0 27%
Millicent Coast 42 42 100% 0 100%
Total 2006/07 392,093 95,528 24% 15,978 28%
Total 2005/06 440,001 79,906 18% 15,833 22%

Notes:

(1) Recycled water is reported in the river basin where the wastewater is treated. For example, most of the wastewater treated in the
Werribee and Bunyip river basins comes from other river basins.

n/a: Not applicable as there are no wastewater treatment plants within the basin.

Figure 3-8 shows the trend in recycled water over the past four years. In 2003/04 and 2004/05, the volume
recycled was slightly less than 60,000 ML, with Melbourne contributing 20,000 ML to 25,000 ML. In the next two
years, as demand for recycled water has increased due to the drought and more recycling schemes have come
on line, the volume of water recycled has grown substantially, as has the percentage recycled. As noted above,
Melbourne recycled almost 65,000 ML in 2006/07 — three times the volume it recycled in 2003/04. Regional
Victoria has continued to reuse around 30% of the wastewater it produces, which, depending on the volumes
entering the treatment plants, has ranged from around 31,000 ML to 38,000 ML per annum.
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Figure 3-8 Recycled water volume and percentage 2003/04 to 2006/07 (excluding recycled water
used ‘within process’)
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3.10 Conclusions

As the drought became more severe and water availability to all sectors dramatically decreased, the volume of
water used fell. Diversions from streams under bulk entitlements fell by more than 25% compared to 2005/06,
storages were drawn down, seasonal irrigation allocations were substantially lower, whilst the number of towns on
water restrictions more than doubled.

In the past four years, the volume of entitlements has grown as an increasing number of bulk entittlements have
been formalised. The volume of water taken from streams had remained relatively stable at around 5,000,000 ML
each year from 2003/04 to 2005/06. In 2006/07, however, surface water diversions fell to 3,500,000 ML from
entitlements totalling more than 6,400,000 ML.

Faced with a reduction in inflows and declining storage levels, and the associated decrease in surface water
diversions, water businesses and their customers have sought alternative sources of water to augment traditional
surface water supplies. Groundwater use across the state increased by 44% in 2006/07, and the volume of
groundwater used for urban supplies increased by 87%.

Recycled water use, particularly in Melbourne, has increased significantly in recent years. Water businesses now
recycle 37,000 ML more wastewater than they did three years ago, the equivalent of 205,000 households’ annual
water use in 2006/07. Regional Victoria recycled more than 30% of its wastewater, and the Melbourne water
businesses increased their reuse to 22%.

As water has become more scarce, water businesses and to a larger extent irrigation customers have sought to
meet their water needs by trading water allocations on the water market (where water markets exist). Water
trading activity has increased significantly since 2003/04, with approximately 70,000 ML of permanent water
entittement being exchanged in 2006/07 and 380,000 ML of seasonal allocations being temporarily traded. The
number of trades in 2006/07 almost doubled from approximately 14,000 in 2005/06 to 25,000 in 2006/07.
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4 \Water for the environment

4.1 The environment’'s share of water

The Environmental Water Reserve (EWR) was created in 2005 through an amendment to the Water Act 1989. It
is the legal foundation upon which water can be set aside to maintain the environmental values of rivers and
streams. While the State Water Report 2005/2006 accounted for surface water EWR, the Victorian Water
Accounts 2006-2007 reports on a full 12 months of the EWR.

Rivers have naturally variable flow regimes, reflecting the rainfall and run-off within their catchments. It should be
noted that total annual streamflow volumes are not, in themselves, indicators of river health; seasonal flow
regimes are critical. Furthermore, the total volume of water leaving a basin is inadequate as an indicator of river
health or other environmental benefits.

Further discussion of key projects to enhance the EWR is available in Part 3.

4.2 Reporting on the EWR

The state water accounts in Part 2 define the EWR for each basin. This can include any of the following elements:

o Entitlements for the environment are usually defined as amounts of water held in storage and are specified
under separate legal entitlements. Prior to amendments to the Water Act by the Water (Resource
Management) Act 2005, a number of bulk entitlements for the environment were granted and remain in place.
Following these amendments, environmental entitlements were able to be established. Environmental
entitlements are issued by the Minister for Water and granted to the Minister for Environment, as were bulk
entitiements for the environment. Responsibility for managing environmental entitlements is usually delegated
to catchment management authorities or the Department of Sustainability and Environment.

e Passing flow requirements are the flows that a water business must pass at its weirs, reservoirs or other
defined points before it can take any water for consumptive use. Some of this water is normally set aside for
the environment. These flows are specified as obligations, and water businesses must allow these flows to
pass as a consequence of their right to take water from the stream. Water businesses must also report on
their compliance with these requirements.

e Streamflow management plans (SFMPs) formally provide for a minimum environmental flow within the
relevant system. Streamflow management plans determine how river water will be shared between
consumptive use and the environment in unregulated systems. SFMPs create rules for the sharing of water
including capping the volume of water allocated for consumptive use. Two SFMPs were in place in the Yarra
basin in 2006/07 and a number of other SFMPs were being prepared across the state.

e Water leaving the basin includes traded water, water not used under consumptive entitlements and above cap
water. In some instances, water above cap is part of the EWR and can provide a significant EWR contribution.
Water above cap is any water in the basin in excess of water businesses’ and other entitiement holders’ water
entitlements, and any other defined elements of the EWR as outlined above.

The 2006/07 state water accounts do not report on the groundwater EWR, however reporting will be progressively
introduced in future years.

4.3 Entitlements for the environment
Four new environmental entitlements were created in 2006/07.

The Yarra environmental entitlement and the Silver & Wallaby Creeks environmental entitlement were created in
October 2006 in conjunction with the establishment of bulk entitlements for the Melbourne retailers and Western
Water.

The Yarra environmental entitlement provides for minimum summer and winter flows in the Yarra River in addition
to an annual allocation of the first 17,000 ML of net inflow. This annual allocation was intended to commence
accruing from 1 July 2007; however in April 2007 the Minister for Water temporarily qualified the implementation
of the additional flows until Stage 2 water restrictions in Melbourne are lifted.

Silver and Wallaby Creeks are located in the Goulburn basin and are a source of water for Melbourne. The new
environmental entittement establishes minimum flow requirements in Silver Creek (at the point where the
Hellhole, Muddy, Silver and Stony Creeks combine) and Wallaby Creek below Wallaby Creek weir.

Both the Yarra and Silver & Wallaby Creek entitlements are managed by Melbourne Water.

Two environmental entittements were created in June 2007 - the Campaspe and Goulburn Living Murray
environmental entittements. These entitlements have been created as part of the conversion of ‘sales’ water to
‘low reliability’ water shares with 20% of these water shares being converted to the environmental entitilements.
They are designed to be used to provide increased environmental flows along the River Murray, specifically to
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meet the ecological objectives for use of Living Murray water developed by the Murray-Darling Basin
Commission.

The Goulburn System Snowy Environmental Reserve entitlement was increased in October 2006 to reflect water
savings of 300 ML per annum identified since the completion of the Normanville pipeline project.

Two entitlements in place at the commencement of 2006/07 were amended during the year, with an effective date
of 1 July 2007:

e An amendment to the River Murray Flora and Fauna entitlement created an additional 100,412 ML of low
reliability entittement in the River Murray and Broken Creek systems. As with the newly created Campaspe
and Goulburn environmental entitlements, this additional water is part of Victoria’s Living Murray commitment.
The amendment to the River Murray Flora and Fauna entitlement also revised the operating rules for the
Barmah-Millewa Forest Environmental Water Allocation.

e The Loddon entitlement was similarly amended to add 2,105 ML of low reliability entitlement.

The Snowy River (Victorian component) entitlements are assigned two-thirds to the Snowy River and one third to

the River Murray and came from a number of water savings projects within the Murray and Goulburn water supply

systems.

The Barmah-Millewa Forest Environmental Water Allocation is not strictly an environmental entitlement but has

many similar characteristics. It is a significant operational rule embedded in consumptive entitlements and is part

of the EWR. Under arrangements approved by the Murray-Darling Basin Ministerial Council, Victoria and New

South Wales contribute environmental water for the long term sustainability of the forest and wetland.

Table 4-1 lists the entitlements for the environment in place in 2006/07. As the Campaspe and Goulburn Living
Murray entitlements were created in June 2007 but did not come become operational until 1 July 2007, they are
not shown in the table.

Where relevant, the use of this water is described more fully in the separate basin chapters in Part 2.

Table 4-1 Entitlements for the environment in place in 2006/07 (ML)

Entitlement

Entitlement
at 30 June
2007

A

2006/07
allocation

B

Allocation
carried over
from 2005/06

C

Total water
available in
2006/07

B+C

Water used
in 2006/07

D

Carried over
to 2007/08

B+C-D

River Murray — Flora
and Fauna® @

27,600

26,220

26,220

19,282

6,900©

River Murray —
Barmah/Millewa Forest

75,000

75,000

-6,000

69,000

69,000

Wimmera and Glenelg
Rivers®

40,563

260

3,419

3,679

3,679

Snowy River — Victorian

components:

e 14,812 ML from the
Goulburn System -
Snowy Environmental
Reserve

e 6,988 ML from the
River Murray — Snowy
Environmental
Reserve

e 990 ML from the
Broken System -
Snowy Environmental
Reserve

22,790

10,897

22,490

31,000

22,490

800

Thomson River

10,000

10,000

461

10,461

4,587

5,874

Loddon River®

2,000

0

Yarra River®

17,000

0

Notes:

(1) Entitlement amounts increased on 1 July 2007, however as they took effect during the 2007/08 year these are not shown in the

table.

(2) Unused water cannot be carried over as part of the conditions of this entitlement.
(3) While the Yarra entitlement was created in 2006, environmental entitlements did not start accruing until 1 July 2007.
(4) Releases are based on the allocation at the end of January, which was 10,897 ML.

(5) Note that the Wimmera and Glenelg Rivers entitement actually operates on a November to November water year, however figures

reported in the table are based on a July to June year.
(6) 5% loss due to evaporation ~ 6,600 ML.
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4.4 Drought conditions and environmental water

Aside from qualifications of passing flows (discussed below) releases under two environmental entitlements were
curtailed during 2006/07:

o No water was released under the Wimmera and Glenelg Rivers bulk entittement in 2006/07 following a
direction to withhold releases until the available water resource situation improves.

e In March 2007 passing flows under the Thomson entitlement were temporarily qualified, enabling savings of
up to 4,000 ML per year for the Melbourne system.

4.5 Compliance with passing flow requirements

Each water business is required to report on whether it has complied with its obligations to pass flows at dams,
weirs and other extraction points specified through bulk entitlements. Generally a high level of compliance was
reported during 2006/07, and details are in the state water accounts in Part 2 of this report.

A number of actions were reported by water businesses as underway in 2006/07 to help improve the level of
compliance reporting, including:

e installation of infrastructure and instrumentation
e improved instrumentation and monitoring specifically for passing flow requirements.

As discussed in Chapter 2, the Minister acted to qualify rights in relation to passing flow requirements in 12 basins
during 2006/07. In nine of these basins the qualifications included a reduction or elimination of the need to meet
passing flow requirements.

4.6 Total flow at basin outlet

Table 4-2 shows the total amount of water in each basin together with the amount of water that leaves the basin
after water is extracted for consumptive use. This is expressed as a proportion of the annual flow of water that
would have left the basin if there were no extractions.

Given the highly variable and seasonal nature of flows in Victorian rivers and the complex demands made of them
by water extractions for consumption, it is important to note that the total volume of water leaving a basin is
inadequate as an indicator of river health or other environmental benefits. While this water may have
environmental benefits, it is not entirely comprised of water protected under the EWR. It also includes water not
used under consumptive entitlements and, in some cases, water traded out of a system.

In 2006/07 the basins that experienced the lowest proportions of water leaving the basin as a percentage of total
flow were the Loddon (7%), Werribee (6%), Wimmera (0%) and Avoca (0%). The Loddon, Werribee and Avoca
basins also had less than 5% of water leaving the basin in 2005/06.

There were five basins where the proportion of annual flow leaving the basin was greater than 90% in 2006/07,
down from nine in 2005/06. All were in the south of the state.

Across the state the proportion of total flow leaving the basins has been increasing slightly in recent years and
moved upward from 60% in 2005/06 to 67% in 2006/07. However, in volumetric terms the amount of water
leaving the basins reduced by 49% from 9,231 GL in 2005/06 to 4,747 GL in 2006/07, reflecting substantially
lower basin inflows.

Figure 4-1 Basin outflows 2003/04 to 2006/07
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Table 4-2 Volume leaving the basin 2006/07

2006/07

2005/06

Proportion of

Proportion of

Basin Outflow to Streamflow if no Total'volume total flow total flow
extractions Iea;)/;r;?nthe leaving the leaving the
(ML) (ML) basin in 2006/07 | basin in 2005/06
(%) (%)
Murray River Murray (South 1,140,900 807,900 71% 33%
Australia)
Kiewa® River Murray 169,800 147,000 87% 97%
Ovens River Murray 190,400 119,400 63% 97%
Broken River Murray 71,700 28,100 39% 51%
Goulburn River Murray 777,700 165,500 21% 24%
Campaspe River Murray 34,500 4,300 12% 10%
Loddon River Murray 39,900 2,800 7% 5%
Avoca® Lake Bael Bael and 16,500 0 0% 2%
the Marshes
Mallee® River Murray not available not available not available not available
Wimmera © Lakes Hindmarsh 43,700 100 0% 10%
and Albacutya
East Gippsland Bass Strait 788,600 786,900 100% 100%
Snowy (Vic. only)® | Bass Strait 780,800 774,900 99% 99%
Tambo Bass Strait 115,600 108,800 94% 96%
Mitchell Bass Strait 353,800 335,700 95% 97%
Thomson Bass Strait 665,200 326,600 49% 54%
Latrobe Bass Strait 306,500 194,000 63% 79%
South Gippsland Bass Strait, 191,100 147,200 77% 93%
Western Port
Bunyip Bass Strait, 265,900 241,700 91% 95%
Western Port, Port
Phillip Bay
Yarra® Port Phillip Bay 388,200 136,100 35% 43%
Maribyrnong Port Phillip Bay 19,600 4,600 23% 53%
Werribee Port Phillip Bay 15,400 900 6% 4%
Moorabool Port Phillip Bay 25,100 3,400 14% 7%
Barwon Port Phillip Bay, 83,400 31,700 38% 57%
Bass Strait
Corangamite® Corangamite lakes 11,700 2,300 20% 75%
Otway Coast Bass Strait 297,000 264,700 89% 93%
Hopkins Bass Strait 82,100 31,000 38% 36%
Portland Coast Bass Strait 57,100 39,100 68% 70%
Glenelg Bass Strait 140,200 42,200 30% 37%
Millicent Coast® South Australia not available not available not available not available
Total 7,072,400 4,746,900 67% 60%
Notes:

(1) This table includes only the Victorian component of Murray basin streamflow and Victoria’s contribution to the environment’s share

of total flow. In this case the environment’s share is taken to be Victoria’'s contribution to flow at the Victorian/South Australian

border.

(2) Includes the NSW share of Kiewa River flows under the Murray-Darling Basin Agreement.
(3) There are no significant streams in this basin.
(4) The total inflow is the flow entering from NSW and flows from Victorian tributaries of the Snowy River. Water extracted from the

Snowy River within NSW is not included.

(5) Transfers of water into this basin are not included in the total flow.

(6) For the purpose of this table, flow leaving the basin is taken as flow entering the terminal lakes.
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4.7 Streamflow management plans

Streamflow management plans (SFMPs) determine how river water will be shared between consumptive uses
and the environment in unregulated systems. There were two SFMPs in effect in Victoria in 2006/07, both of
which are located in the Yarra basin. No new SFMPs were finalised during 2006/07, however preparatory work
continued on a number of SFMPs with the focus on rivers with high environmental values that are flow-stressed.
A necessary precursor to the establishment of a SFMP is the declaration by the Minister of a Water Supply
Protection Area (WSPA). Six WSPAs were created in 2006/07 with a view to the future creation of SFMPs.

In the future, the implementation of each completed and approved SFMP will be reported annually to the Minister
for Water and the relevant catchment management authority.

Table 4-3 lists each basin where SFMPs are under development, and reports the progress made towards the
finalisation of SFMPs within them.

Table 4-3 Status of streamflow management plans

Basin Work undertaken in 2006/07
Kiewa Preparatory work
Ovens River above Myrtleford Preparatory work

The plan will be a combined surface water and groundwater management plan.
Further investigation was carried out to confirm the scope of the plan.

Goulburn:

King Parrot Creek WSPA declared in 2006/07

Yea River WSPA declared in 2006/07

Thomson:

Avon River Preparatory work/WSPA declared in 2006/07

Latrobe (upper) Preparatory work

South Gippsland:

Tarra River Preparatory work

Yarra:

Diamond Creek Approved

Hoddles Creek Approved

Plenty River Submitted to Minister®

Pauls/Steels/Dixons Creeks Draft completed in 2006. To be finalised in 2007/08 following completion of
streamflow tender

Olinda Creek Draft completed in 2006. To be finalised in 2007/08 following completion of
streamflow tender

Stringybark Creek Draft completed in 2006. To be finalised in 2007/08 following completion of
streamflow tender

Woori Yallock Creek Preparatory work/WSPA declared in 2006/07

Little Yarra/Dons Creeks Preparatory work/WSPA declared in 2006/07

Maribyrnong (upper) Preparatory work

Barwon:

Main stem and tributaries to the south including Leigh | Preparatory work/WSPA declared in 2006/07
River, but excluding Moorabool River

Otway Coast:

Gellibrand River Preparatory work
Hopkins:
Merri River Preparatory work

During 2006/07 the Victorian Government commenced a pilot streamflow tender project in Stringybark Creek,
Olinda Creek, and Pauls, Steels and Dixons Creeks. The tender involves licence holders nominating alterations to
their licence conditions which will improve environmental flows, together with a bid for funding to comply with the
nominated licence conditions. Successful bids will be those which offer the best value for money. The pilot tender
project will be completed in 2007/08, after which the SFMPs for these areas will be finalised.

% This streamflow management plan was approved on 4 October 2007.
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4.8 Donations
One way in which water can be provided to the EWR is through donations of water to the environment.

To date donations have taken the form of temporary transfers. Under this approach seasonal allocations of water
in systems declared as water supply protection areas may be transferred to the environment in order to alleviate
environmental stress. (In non-declared systems licences or water rights may be transferred temporarily to achieve
the same outcome). Temporary transfers typically occur towards the end of the irrigation system when the water
holder is confident they will not need the donated water. From an environmental perspective temporary transfers
can be very useful, however as they occur towards the end of the irrigation season they can be difficult to plan for
and hence the benefits may be limited.

Donated water may be provided to the environment through a number of means. In the first instance, and
depending upon the nature of the transfer (including whether the transfer is permanent or temporary, and whether
it is in a declared or non-declared system) this may involve the transfer of water to parties including the Minister
for Environment, the Minister for Water, the local catchment management authority, or the secretary of the
Department of Sustainability and Environment.

Given the drought conditions that existed in 2006/07 no donations of water were recorded. This contrasts with
2004/05 and 2005/06 when 1.3 GL and 5.6 GL of seasonal allocations were donated by River Murray irrigators
via temporary transfer to the River Murray Flora and Fauna Bulk Entitlement.

4.9 Conclusion

The EWR was established in 2005 and while the State Water Report 2005/2006 reported on the surface water
EWR, the Victorian Water Accounts 2006-2007 is the first report that documents a full twelve months of the EWR
in operation. The EWR can include environmental entitilements, passing flow requirements, SFMPs and water
passing the outlet of the basin.

The ongoing drought has presented a number of challenges for the environment’s allocation of water. As water
supplies for towns and priority rural users became threatened as the year progressed, the Minister for Water
acted to qualify rights to water set out in the EWR to ensure water was available for those users.

Of the 28 qualifications of rights declared in 2006/07, 14 had the effect of reducing passing flow requirements or
postponing releases of environmental water to secure higher urban supplies. The volume of water released under
environmental entitements (excluding the Barmah/Millewa Forest Environmental Allocation) reduced from

68,900 ML in 2005/06 to 46,359 ML in 2006/07.

Basin outflows in 2006/07 were higher as a percentage of total inflows than recent years; however this was due to
lower inflows, not higher outflows. In each of the three years from 2003/04 to 2005/06, the actual volume of water
flowing out of each of Victoria’s 29 basins ranged between 9,230 GL and 10,320 GL. In 2006/07, this volume had
declined to 4,747 GL, 49% lower than the previous year.

Although no new SFMPs were created in 2006/07, work continued on many SFMPs. Six WSPAs were declared in
four basins, which represents a necessary first step to the creation of a SFMP.

Diversions for consumptive use in 2006/07 reduced by 25% compared with 2005/06 and environmental releases
fell by 33%. As water availability continued to decline, managing the balance between the water needs of urban
and rural consumers and the water needs of the environment become increasingly important in 2006/07.
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