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Extreme
events and
critical human
water needs

Jeparit locals waiting their turn at the Jeparit Caravan Park shower
block which is the only useable shower in town due to poor water
quality - the showers are serviced by water trucked in from nearby
Horsham, 17 March 2008 by Pat Scala / Fairfax Syndication
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The experience of managing water resources for all competing uses during times of extreme
events is a complex interaction of:
• climatic conditions (that is, patterns and reliability of rainfall)
• physical water systems (supply infrastructure and natural waterways)
• water sharing arrangements (secure entitlements and trade)
• water planning arrangements (preparedness in the short and long term)
• demand for water for different purposes (domestic use including gardens, industrial use, rural
consumption including for irrigation, stock, environmental and recreational water).
Victoria’s water sector planning framework is designed to enable critical human water needs to
be met throughout climatic extremes. It does this by integrating long-term planning, short-term
planning and contingency planning.
Long-term planning uses a 50-year outlook and a range of climate change and population
growth scenarios. Short-term planning uses a one to five-year outlook, depending on the
physical characteristics of the water supply systems, the amount of water in store at the
beginning of the period and a range of flow scenarios. Contingency plans are prepared to
respond to extreme events that are outside the short-term planning assumptions. These are
often reviewed after an extreme event in order to build learnings back into short-term planning
assumptions where relevant.
These arrangements complement Victoria’s water entitlement framework, which provides the
legal basis for how water is shared (see chapter 7).

12.1 The Basin Plan
The Basin Plan (10.51) requires WRPs to describe how the water resources of the WRP area will be
managed during the following types of events:
a.

an extreme dry period;

b.

a water quality event of an intensity, magnitude and duration that is sufficient to render
water acutely toxic or unusable for established local uses and values;

c.

any type of event that has resulted in the suspension of a statutory regional water plan in
the past 50 years (including a transitional water resource plan or interim water resource
plan).

It also requires the WRP to set out measures to meet critical human water needs during (a) and
(b) above.
The Commonwealth Water Act (s 86A (2)) defines critical human water needs as:
the needs for a minimum amount of water, that can only reasonably be provided from Basin
water resources, required to meet:
a.

core human consumption requirements in urban and rural areas; and

b.

those non-human consumption requirements that a failure to meet would cause
prohibitively high social, economic or national security costs.

Under this definition, water for irrigation is generally not considered to be a critical human water
need, but water for livestock generally is.

130 | Part 12.

Wimmera Mallee Water Resource Plan

Department of Environment, Land, Water and Planning

12.2 Long-term planning
Victoria has a systematic and comprehensive framework for planning to meet communities’
future water needs. A hierarchical approach is taken that is based on the primary responsibility
for individuals’ planning and decision-making sitting with individual entitlement holders. The
fundamental principle is that entitlement holders manage their entitlements to suit their needs
and appetite for risk. Water for Victoria (DELWP, 2016) commits to improving statewide water
resource planning and risk assessment.
12.2.1

Sustainable water strategies

Division 1B of Part 3 of the Victorian Water Act sets out the contents and process for the Minister
to prepare sustainable water strategies (SWSs). The purpose of these strategies is to provide a
strategic plan for the use of the water resources of a region. The SWSs are required to identify:
• threats to the reliability of supply and quality of water for environmental and consumptive use
• ways to improve the reliability of supply and quality of water for consumptive use
• ways to improve the environmental values and health of water ecosystems.
The Victorian Government has published the following SWSs:
• Central Region Sustainable Water Strategy (DSE, 2006)
• Northern Region Sustainable Water Strategy (DSE, 2009)
• Gippsland Region Sustainable Water Strategy (DSE, 2011)
• Western Region Sustainable Water Strategy (DSE, 2011)
Each strategy took a 50-year outlook and assessed future water availability for a range of
scenarios to consider the possible effects of climate change and continuation of low inflows
experienced during the Millennium Drought. A critical feature of SWSs is that they cannot
change existing water entitlements.
The Western Region SWS includes the Wimmera-Mallee WRP area and Action 8.7 of Water for
Victoria (DELWP, 2016) commits to beginning a five-yearly assessment of this strategy in 2017.
This assessment will evaluate the progress against actions identified in the Western Region SWS
and identify ways of resolving any outstanding issues. A formal review of the Western Region
SWS is not required until 2021, however Action 8.9 of Water for Victoria (DELWP, 2016) commits to
reviewing the early reserve rules of rural water supplies and may include those in the WimmeraMallee WRP area.
12.2.2

Long-term water resource assessments

Division 1C of Part 3 of the Victorian Water Act requires the Minister to ensure there is a program
of long-term water resource assessments. The scope of these assessments is to identify whether
there has been a:
• long-term decline in the availability of surface or groundwater and whether the decline has
disproportionally affected environmental or consumptive use
• deterioration in waterway health for flow-related reasons.
If, in the opinion of the Minister, the assessment has identified a long-term decline in water
availability that has a disproportionate effect, the Minister must direct a review to determine
what options are available to restore the balance between environmental and consumptive use
or to restore the health of waterways having regard to social, economic and environmental
matters. Within six months of the review being completed, the Minister must decide what actions
will be taken to implement the recommendations of the review. An action the Minister may take is
to permanently qualify water entitlements under section 33AAB of the Act (section 7.7).
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Action 8.6 of Water for Victoria (DELWP, 2016) commits to beginning a long-term water resource
assessment of southern Victoria in 2018 and areas covered by the Basin Plan in 2026, subject to
legislative amendment.
12.2.3

Urban water strategies

Chapter 5 of Water for Victoria (DELWP, 2016) commits the Government to the following actions:
• use diverse water sources to protect public spaces
• improve urban planning to address key challenges such as drought preparedness planning
• reinvigorate water efficiency programs for Melbourne and regional Victoria
• make the most of investment in wastewater
• improve stormwater management for greener environments and healthier waterways
• work across government for healthy and resilient urban landscapes
• represent community values and local opportunities in planning
• put integrated water management into practice.
The Victorian Government requires urban water corporations to develop urban water strategies
that include (DELWP, 2016):
• long-term climate and population projections (which are considered in other planning
documents as well)
• drought preparedness planning
• the consideration of all drinking and non-drinking sources of water.
The urban planning framework is shown in Figure 22.
A core business function of urban water corporations is to undertake planning to ensure they
can supply the future needs of their customers, taking into account the possible future supply
and demand for water.
Corporations prepared water supply-demand strategies for this purpose (these are being
replaced by urban water strategies). These plans were prepared as a requirement of the
Statement of Obligations issued by the Minister and in accordance with Guidelines for
Development of a Water Supply Demand Strategy (DSE, 2011). These arrangements placed the
responsibility and accountability for managing water shortages firmly with the water
corporations rather than the Victorian Government.
Among other things, the guidelines required the water corporations to base their planning on a
range of future climate scenarios and to incorporate the lessons of the Millennium Drought. The
guidelines required long-term planning to be linked with short-term planning and drought
response plans (Figure 22).
The water supply-demand strategies relevant to the Wimmera-Mallee WRP area were prepared
by GWMWater, Wannon Water, Coliban Water and Central Highlands Water in 2012. Each
strategy was approved by the relevant water corporation board and published. Copies are
available from the relevant water corporation offices.
New guidelines were developed in 2016 for the next round of urban strategies that are due for
completion in mid-2017.
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Figure 22 – Victoria’s water resource planning framework (DELWP, 2016)

Wimmera Mallee Water Resource Plan

Part 12. | 133

Department of Environment, Land, Water and Planning

12.2.4

Rural water planning

Rural water corporations are required by the Statement of Obligations (DEPI, 2015) to
periodically review and if appropriate amend allocation and reserve policies. They are also
required to prepare contingency plans to manage severe water shortages.
Action 8.9 of Water for Victoria commits to the following actions to improve rural water planning
processes (DELWP, 2016):
• early reserve rules that apply to regulated water supply systems that supply end user
entitlements will be reviewed by the Department as part of upcoming sustainable water
strategies
• operator-regulated water supply systems are required to:
• develop low-flow contingency plans for a range of climate scenarios
• improve the dissemination and quality of water resource information to entitlement holders.

12.3 Short-term planning and drought response plans
The Statement of Obligations issued to water corporations by the Minister for Water (DEPI, 2015)
requires each urban water corporation to prepare and adopt a drought response plan in
accordance with Ministerial guidelines for developing and implementing a Drought Response
Plan (NRE, 1998).
The Guidelines for Development of a Water Supply Demand Strategy linked long-term planning
with short-term planning (DSE, 2011). They require all urban water corporations to prepare a
seasonal water outlook each November. The outlooks use a scenario basis to help identify when
actions identified in the water supply-demand strategy or drought response plan need to be
implemented to ensure water security.
Drought response plans set out a sequential action plan in the event of a water shortage.
Actions may include restrictions or other demand reduction measures or supply enhancement
measures and when these actions are triggered – based on indices or variables such as volume
of water in storage, inflows to storages and climatic conditions.
Each urban water corporation adopts the same framework for preparing their drought response
plans. A key response is to apply water restrictions. Each water corporation drought response
plan is based on permanent water savings rules and a four-stage water restriction policy (DEPI,
2016). Restrictions are based on uniform guidelines with variations made to account for local
conditions. The various stages of restrictions are:
• permanent water savings measures (common-sense rules to increase efficiency)
• Stage 1 (mild water restrictions)
• Stage 2 (heavier water restrictions)
• Stage 3 (restrictions on outdoor water use)
• Stage 4 (severe restrictions that ban outdoor water use)
These stages are standard throughout the state, through a Ministerial bylaw, and apply to those
on reticulated supply but do not apply to the use of recycled, reclaimed, rain or greywater except
where it is supplemented in any way by drinking water.
Stage 4 water restrictions most closely align with what could be considered the provision of
‘critical human needs’ in an urban sense. Effectively Stage 4 restrictions prevent water use
outside the home except under very particular circumstances. Stage 4 restrictions with
exemptions were created due to the Millennium Drought where towns were not socially or
economically equipped to deal with prolonged restrictions. The relevant water corporation can
grant exemptions under any stage to those with special needs.
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The Victorian water entitlement law does not include statutory regional water plans. Therefore,
the Victorian Water Act does not include powers to suspend statutory regional water plans. It
provides the Minister for Water with a limited emergency power under section 33AAA to declare
a water shortage and qualify rights to water in the short term to reallocate water to meet critical
needs (section 7.7). In practice, rights are not qualified unless all alternative water supply options,
including purchasing water on the market, have been considered.
Guidelines for the qualification of rights (DELWP, 2016) apply. The Minister may declare a water
shortage and qualify rights under emergency circumstances, generally only after Stage 4 urban
water restrictions are declared.
Water corporations’ drought response plans include a list of contingency measures they may
implement should water restrictions fail to secure supplies for critical needs.
Drought response plans relevant to the Wimmera-Mallee WRP area have been prepared by
GWMWater, Wannon Water, Coliban Water and Central Highlands Water and are available from
water corporation offices.
BASIN
PLAN
10.51(1)a

Section 231 of the Water Act 1989 (Vic) enables water corporations to reduce or restrict
the period over which water is to be delivered to any serviced property or discontinue
delivery of water to any serviced property if the authority has insufficient capacity to
deliver water to the property, but must do so to all serviced properties in the same
proportion.
Through the Statement of Obligations, water corporations ensure short term and long
term planning of future water needs is sufficient within that which can be predicted.
Should there be a need to reduce water demand during a water quality event, water
corporations have the power under the Water Act 1989 (Vic) to place a supply area on
restrictions. The highest restriction level (Stage 4) allows for critical human water needs
to be met.

12.4 End user entitlements
The reliability of end user entitlements to water (i.e. water shares and section 51 take and use
licences) is not guaranteed. Instead, these entitlements provide access to available water and
the end user must manage the risks of seasonally variable water availability.
Seasonal allocations are made to water shares according to fixed rules that specify reserve
policies and calculate water availability. Entitlement holders can use the water market to
manage their long-term water needs and water shortages.
Section 51 licences are subject to rosters, restrictions and ban rules imposed by the relevant
water corporation. These rules are set out in management plans or formally adopted local
management rules and implemented through conditions on licences.
During the Millennium Drought, domestic and stock users throughout Victoria experienced
significant water shortages and many users who access water under section 8 rights had to
resort to carting water to maintain supplies. Carting water is an expensive and time-consuming
task and as a result extensive destocking of land occurred during the drought where it was not
financially viable to cart water for significant periods.
The Government enlarged the network of emergency water supply points from 170 to about 300
across Victoria due to the drought. Landholders with dams that were almost empty or
groundwater bores from which water could not be pumped, could cart water from these
emergency supply points.
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Passing flows make up most environmental water in unregulated systems, which generally stem
from obligations on bulk entitlement or licence holders. In some unregulated systems, the
passing flow rules were temporarily qualified to alleviate stress on towns and private diverters by
allowing them to divert some water when the streams were running lower than the historical
passing flow requirements.
The planning activities of VEWH are discussed in Chapter 6.

12.5 Planning for blue-green algae and other water quality incidents
Victorian water corporations are required to prepare emergency management plans for
incidents and emergencies covering:
• continuity of services
• pollution incidents
• communication and IT incidents
• security, including terrorist incidents
• dam safety
• water quality.
The emergency management plan must have regard to the Australian Inter-service Incident
Management System. These obligations are set out in water corporation statements of
obligations issued by the Minister (DEPI, 2015).16
12.5.1

Blue-green algae (BGA)

BGA incident management is based on emergency management principles described in the
Emergency Management Manual Victoria in terms of prevention, response and recovery.
Although a BGA bloom cannot be classified as an emergency, the emergency management
methodology provides a basis for response during a bloom.
Victoria has a statewide coordination plan for BGA management. This plan is outlined in the
Blue-green algae circular (DELWP, 2016). This circular outlines roles and responsibilities of state
and local government agencies, water managers and CMAs in regard to BGA response
coordination in Victoria. It is updated every September and circulated to all water corporations,
local government, CMAs and other agencies that have a role in managing water supplies in
Victoria.
The plan is coordinated by DELWP. The Department of Health and Human Services provides
advice about the potential health effects of algal blooms and administers the Victorian Safe
Drinking Water Act 2003.
12.5.2

Water quality

The Safe Drinking Water Act 2003 regulates the quality of drinking water supplies (Health
Victoria, 2015). It places obligations on water suppliers and urban water storage managers to
provide safe, good-quality drinking water. It provides a regulatory framework for drinking water
quality that includes:
• a risk management framework ‘from catchment to tap’
• a set of standards for key water quality criteria
• information disclosure requirements for water businesses
• community consultation processes.

16 Further guidance can be found at http://www.depi.vic.gov.au/__data/assets/pdf_file/0018/271143/Water-wastewaterand-dam-safety-incidents.pdf
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The Act is administered by the Department of Health and Human Services. The Secretary of the
Department regulates the management of water quality incidents.
BASIN
PLAN
10.51(1)b

Section 141(1c) of the Water Act 1989 (Vic) enables WWater Corporations to reduce or
restrict the quantity of water supply to any person, or discontinue to supply of water to
any person if the quality of water available does not meet to standards for its intended
authorised use.
Through the Statement of Obligations, WWater Corporations ensure short term
and long term planning of future water needs is sufficient within that which can be
predicted.
Should there be a need to reduce water demand during a water quality event, water
corporations have the power under the Water Act 1989 (Vic) to place a supply area on
restrictions. The highest restriction level (stage 4) allows for critical human water needs
to be met.

BASIN
PLAN
10.51(3)

Water resources are managed through state legislation and policy which was formed
using the best available information. All relevant documents are reviewed on a periodic
basis to ensure that new information informs water resource management.
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Farm Dam north of Horsham by Lisa Hocking.
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13.1 Basin Plan requirements
The Basin Plan requires that:
(1)  	
A water resource plan must, having regard to the risk identification and assessment
conducted for section 10.41, specify whether there are any types of interception activity in the
water resource plan area which have the potential to have a significant impact on:
a.

the water resources of the water resource plan area; or

b.

water resources which are hydrologically connected to the water resources of the water
resource plan area;
whether on an activity-by-activity basis, or cumulatively.

The WRP is required to:
• list interception activities that are identified as having the potential to have a significant
impact on the water resources of the WRP area
• monitor the impact of these significant interception activities
• identify actions that will be taken in the event that monitoring indicates that the listed
activities compromise environmental watering requirements or there is an increase in the
quantity of water being intercepted.
Actions are not required if increases in the quantity of water intercepted is included in the
method used for determining the maximum quantity of water the WRP permits to be taken each
year (see BP 10.10(1)).
The Basin Plan identifies the following intercepting activities that may have a significant impact
on water resources in a WRP area:
• interception by runoff dams
• interception by commercial plantations
• interception by mining activities, including coal seam gas mining
• interception by floodplain harvesting.
The Basin Plan defines a runoff dam as a dam that collects surface water flowing over land.

13.2 Arrangements in Victoria
The Victorian Water Act prohibits the take and use of water for mining and by floodplain
harvesting without a water entitlement. The take and use of water by these activities is
accounted for in sustainable diversion limits and is not considered further here.
Water for Victoria (DELWP, 2016) recognised that there are potentially a number of water uses
that are not accurately accounted for, monitored and reported that may affect efficient water
allocation as water becomes scarcer.
Two areas identified that warranted closer monitoring were:
• the future exercise of section 8 rights to take water for domestic and stock use without a
licence
• large scale changes to land use that affected catchment water balance.
Both these areas were identified in the Western Region Sustainable Water Strategy (DSE, 2011).
The growth in the number of farm dams and domestic and stock groundwater bores and the
widespread conversion of pasture land to commercial wood plantations were identified as
having the potential to effect runoff and groundwater recharge (DSE, 2011).
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13.2.1

Runoff dams

The Victorian Water Act permits landholders to build runoff dams without a licence if the dam is
not located on a waterway and the water is not used for irrigation or commercial uses. These
two conditions significantly restrict the amount of water that can be taken by these runoff dams.
The first condition that requires dams supplying irrigation and commercial uses to be licensed
removes the financial incentive to make runoff dams larger than that required for domestic and
stock use.
The second condition prohibiting building runoff dams on waterways (including floodplains)
limits the size of the local catchment above the dam site and therefore the amount of runoff
available to be captured. Dam sites with the potential to reliably harvest significant volumes of
runoff will be on waterways and therefore always require a licence.
13.2.2

Land use changes

Land use changes are occurring constantly and may include changes between:
• annual pastures and perennial pastures
• grazing and cropping
• till cropping and no till cropping
• pasture and plantations
• rural land use and urban land use.
Depending on the direction of the change, runoff and groundwater recharge may either
increase or decrease.
Statutory land use planning powers reside in the Planning and Environment Act 1987 rather than
the Victorian Water Act. Planning provisions are generally not used to regulate land use activities
on farms on the basis of their effect on the catchment water balance and are more general in
nature.
13.2.3

Monitoring potential interception activities

Victoria has established two processes that provide a mechanism to periodically assess the risks
of interception activities on water resources in the Wimmera-Mallee WRP area (and across the
state more generally) and if required initiate actions, determined by the Minister, to address
issues.
Division 1B of Part 3 of the Victorian Water Act sets out the process for the Minister to prepare
sustainable water strategies for regions of the State (section 12.2.1). Sustainable water strategies
are used to identify risks to the water resources and actions to mitigate those risks. The Act
requires the Minister to review sustainable water strategies every 10 years.
In addition to the sustainable water strategy process, Division 1C of Part 3 of the Victorian Water
Act requires the minister to undertake long-term water resource assessments to identify
whether:
a.

there has been any decline in the long-term availability of surface water or groundwater
and whether the decline has fallen disproportionately on the environmental water reserve
or on the allocation of water for consumptive purposes;

b.

there has been any deterioration in waterway health for reasons related to flow.

The Minister must determine the actions that need to be taken if the assessment determines
that there has been a decline in the availability of surface water or groundwater which has had
a disproportionate effect on consumptive water use or water for the environment.
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Action 8.4 of Water for Victoria (DELWP, 2016) commits to better monitor and report on the effects
of emerging water uses on other uses in the Victorian Water Accounts and to periodically review
these emerging uses in sustainable water strategies and long term water resource assessments.

13.3 Potential interception in the Wimmera-Mallee WRP area
The catchment water balance of the Wimmera-Mallee WRP area is not understood in sufficient
detail to determine whether the net effect of interception activities is material and hence
compromises environmental watering requirements. Data to empirically monitor the effects is
not available.
Types of potential interception activities in the Wimmera-Mallee WRP area are summarised in
Table 10 and discussed in the following sections.
Table 10 – Catchment activities that may increase or decrease the quantity of water being intercepted

Activity

Comments

Activities that increase runoff or recharge (decrease interception)
1.

Urbanisation increases
impermeable areas and
increases run off

1 Ha of impermeable area in an area with 500 mm of
rainfall per year will produce 5 ML of runoff per year

2.

Decommissioning farm dams in
areas supplied by new piped
supply systems

Will reduce the amount of water captured by farm dams
located on natural waterways that were incorporated
into the channel system in the northern parts of the
catchment.

Systems include the:
•

Wimmera Mallee system

•

West Loddon system (proposed)

Some dams in areas now served by piped systems have
not been decommissioned, but these will deteriorate
over time unless maintained.
An unknown number of these dams are not connected
to the Wimmera River as they are in closed catchments.
Decommissioning of farm dams in new piped supply
areas is not always feasible without clear incentives.

3.

Shift from grazing enterprises
to cropping enterprises.

Reduce consumption of water from stock dams by an
unknown amount, but likely to be significant volume. No
data available.
Conversion from deep rooted native perennial pasture
to shallow rooted annual crops is likely to increase
recharge and runoff. Over time, many farmers have
adapted cropping practices to retain more soil moisture.
Effect in aggregate could be significant because of
large areas involved, but no estimates are available.

4.

Reduction in area of
plantations.

It is estimated that the area of
plantations in the Wimmera-Mallee
WRP area has decreased from 44.93
km2 in 2009 to 41.50 km2 in 2015 (a
reduction of 343 ha)
5.

Reduction in use from runoff
dams
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The reduction in area will increase runoff and recharge
and therefore reduce interception, subject to what it is
replaced with.

In a drying climate, water used from farm dams is likely
to decease where the yield and reliability of supply from
dams fall and self-supply irrigation activities are less
feasible. However the overall impact on interception
volumes may be marginal because evaporation from
existing dams is expected to be higher in a drying
climate.
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Activities that decrease runoff or recharge (increase interception)
6.

Revegetation projects for
waterway protection, dryland
salinity control and biodiversity

There is no estimate available of the
area revegetated
7.

8.

Planted for environmental benefits and should be
excluded from calculation of interception.
In part replacing senescent remnant vegetation that is
deteriorating.

Establishment of new
commercial plantations

Current trend is for the area of plantations to decline.

Growth in number of runoff
dams. The runoff dams are the
primary source of domestic and
stock water in the southern part
of the Wimmera-Mallee WRP
area

Growth in number of runoff dams is expected in the
higher rainfall areas on the flanks of the Grampians
(Gariwerd) and Pyrenees.

Nearly all of the Wimmera-Mallee WRP area is
unsuitable for commercial plantations because of
inadequate rainfall

Most of these dams are upstream of the water
harvesting sites of the Wimmera-Mallee system.
Therefore, any increase in interception will reduce water
availability and therefore reduce the amount of water
available for allocation.
Many runoff dams in the central and northern parts of
the Wimmera-Mallee WRP area are not hydrologically
connected to the water resources of the plan area.
At first, in a drying climate the net take by runoff dams
will remain similar. Higher evaporation will tend to
increase take, but this is likely to be balanced by a
reduction in the availability of local catchment inflows.
However, as the climate dries further, long term average
dam inflows will be significantly reduced with dams
remaining dry for long periods of time. In this situation
take from runoff dams will be significantly reduced on
average – there can be no interception if there are no
inflows to intercept. This reduction in take is expected to
be very pronounced in the Wimmera region.
A similar effect occurs in individual drought years. If
dam inflows are very low, there is less water available to
intercept.
In a drying climate, there is an added impact where
partly empty dams will intercept small rainfall/flow
events, which has the potential to significantly impact
on downstream ecology.
Net growth in the number and volume of runoff dams in
the Wimmera-Mallee WRP area is expected to continue
at a low rate.

9.

Interception by mining
activities, including coal seam
gas mining

There are currently no mining activities in the WimmeraMallee WRP area that intercept significant volumes of
water.
There is no coal seam gas mining in the WimmeraMallee WRP area.

10. Floodplain harvesting

No floodplain harvesting is permitted in the WimmeraMallee WRP area.
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13.3.1

Farm dams in the Wimmera-Mallee WRP area

Number and capacity of runoff dams
For the purposes of interception requirements under Chapter 10, Part 5 of the Basin Plan, runoff
dams in the Wimmera-Mallee WRP area are farm dams that:
• intercept catchment runoff (or overland flow)
• are used only to supply domestic and stock water
• are not licensed or registered because they are on a waterway or are used for irrigation or
commercial activities
• are not filled using a water entitlement from another water source.
Almost all dams of this type in the Wimmera-Mallee WRP area are located in the Wimmera,
Avoca, and Avon-Richardson zones, as shown in Figure 23. The total capacity of runoff dams in
these three areas is estimated to be 42,579 ML. Note that the estimated capacity of the dam is
not the same as the volume of take.
Figure 23 - Zones for categorising different types of dams across the Wimmera-Mallee WRP area

Farm dam zones
Wimmera-Mallee WRP surface water area
Wimmera-Mallee WRP groundwater area
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The estimated capacity of dams in the six zones is shown in Table 11.
Table 11 – Volumes of different types of dams (ML) across each zone in the Wimmera-Mallee WRP area

Zone

Dams
historically
connected to
pipeline/channel
system

Hydrologically
disconnected
dams

Other dams

Total runoff
dams

Mallee

31,022

-

-

-

Wimmera
pipeline

40,133

-

-

-

West Wimmera

1,409

9,132

-

-

Wimmera

1,964

-

20,706

22,669

Avoca

307

-

13,046

13,353

Avon-Richardson

964

-

5,592

6,556

Total

75,800

9,132

39,343

42,579

Notes about the definitions of these zones:
• in the Mallee and Wimmera pipeline zones, all dams are assumed to have been originally
constructed to be supplied from an external source and do not intercept surface runoff. This
means that there are no runoff dams
• in the West Wimmera zone, all dams are assumed to be hydrologically disconnected from the
Wimmera River, and therefore have no impact on the water resources of the WRP area
• in the Wimmera, Avoca, and Avon-Richardson zones, all dams are assumed to be runoff dams.
Dams which were historically connected to pipelines or channels in this area are not currently
in use, but some do intercept surface runoff from disused channels under certain conditions.
On this basis, all dams in these zones have been assumed to be runoff dams, including those
originally constructed to be connected to a channel/pipeline.
Of the above dams, many have an associated licence (as explained in chapter 7). The total
volume of all licensed and registered runoff dams in the Wimmera-Mallee WRP area is 12,753 ML,
leaving 29,826 ML of unlicensed runoff dams used for domestic and stock purposes.
Take by runoff dams
The capacity of runoff dams is relatively straightforward to estimate based on available data.
However the take by runoff dams is complex to estimate and involves a high degree of
uncertainty because of:
• Estimates of on-farm demands – Average volumes of water extracted from domestic and
stock dams cannot be accurately estimated because very few dams used for these purposes
are metered. Current estimates of annual extraction from domestic and stock dams are
therefore highly uncertain (up to ±50%). This uncertainty directly translates to a similar degree
of uncertainty in overall take.
• Changes in on-farm demands over time – In future, it is possible that on-farm demands may
change based on climate or agricultural economic drivers. For example, in a drying climate
landholders may attempt to increase their reliability of supply by increasing the capacity of their
dams. If on-farm demands remain the same, this may or may not increase the long-term take.
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• Losses and level of hydrologic connection – Seepage rates from dams and each dam’s
location in the landscape are major elements in understanding take by runoff dams.
Generalisation of dam characteristics across a region is very difficult and the level of
hydrologic connection to downstream waterways is low in some instances. This means that
take by runoff dams estimated at the dam site may be very different to the take by the same
dams estimated at a major downstream waterway.
• Interaction with other users – Increased take by runoff dams in future is likely to reduce
system inflows, in turn causing lower allocations in the regulated system. This will reduce the
take in the regulated system, making the net effect on take across the whole system uncertain.
Future growth in runoff dams
DELWP (2016c) estimates that the number of unlicensed farm dams grew at 0.25 percent to 0.55
percent a year between 2010 and 2015, with each new dam being about 1.7ML capacity. This is
the best available information on which to estimate growth into the near future.
Assuming a conservatively high growth rate of 0.55 percent a year, the capacity of runoff dams
across the Wimmera-Mallee WRP area is estimated to increase by about 2.5 GL over 10 years.
However, the inherent uncertainty in estimating take could mean that current long-term average
take from runoff dams can be estimated only to within ±15 GL.
In addition, any estimates of take may change if patterns of on-farm demands change due to
climate or agricultural economic drivers. More runoff dams could lead to increased take, but a
drying climate and changing patterns of on-farm demand could lead to reduced take.
Given the high uncertainty associated with estimating take from runoff dams, it is not clear
whether increased numbers and capacity of runoff dams will necessarily lead to increased take.
Summary
It is recognised that growth in runoff dams may pose a risk to the water resources of the
Wimmera-Mallee WRP area. However, at this point in time, uncertainties in estimating take mean
that it is not possible to reasonably quantify the additional take (and therefore the risk posed) by
future growth in runoff dams.
It is not clear whether increased numbers and capacity of runoff dams will necessarily lead to
increased take, therefore it is not currently possible to determine if future growth in runoff dams
poses a significant risk.
Victoria will review the impacts of runoff dams and the risks they pose to water resources as part of:
• the Northern Region Sustainable Water Strategy outlined in the Victorian Water Act
• the Long Term Water Resource Assessment outlined in the Victorian Water Act
• Action 8.4 of Water for Victoria (DELWP, 2016) which commits to better monitoring and
reporting on the effects of emerging water uses on other uses in the Victorian Water Accounts.
These processes will provide opportunities to review and improve hydrological understanding of
runoff dams, as well as opportunities to consult stakeholders and communities about risks
posed by runoff dams and possible mitigation measures.
13.3.2

Land use change

Net changes in interception associated with land use changes (excluding commercial
plantations) are not expected to have a significant effect on the water resources of the
Wimmera-Mallee WRP area.
In recent decades, there has been a shift from grazing activates on perennial and annual
pasture to cropping activities. There has been a progressive shift to no-till cropping in cropping
areas. The net effect of these changes on the catchment water balance are not known.
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Higher density urbanisation around regional centres such as Horsham and Stawell will increase
runoff and decrease groundwater recharge, although the areas involved are expected to be
relatively small so this impact is unlikely to be significant. Lower density urbanisation will tend to
increase numbers of runoff dams for stock and domestic purposes which tend to decrease
surface water runoff.
13.3.3

Commercial plantations

Commercial plantations are a minor industry in the Wimmera-Mallee WRP area. Plantations are
rainfall dependent and typically occur in regions with more than 600 – 800mm of annual rainfall
(SMEC, 2010). Sufficient rainfall for commercial timber plantations only occurs in the upper
reaches of the Wimmera and Avoca River catchments.
Commercial plantations cover an area of 42 km2 of the Wimmera-Mallee WRP area. The area of
plantations has decreased by 8% since 2009. Little or no growth is expected to occur over the
next decade. Thus interception by commercial plantations is expected to remain less than or
equal to 2009 levels. .

Table 12 – Area of commercial plantations within the Wimmera-Mallee WRP area

Year

BASIN
PLAN
10.23,24&25

Plantation type

2009

2015

Softwood plantations (km2)

9.04

9.04

Hardwood plantations (km2)

35.88

32.46

Total (km2)

44.93

41.50

Future growth of runoff dams for stock and domestic purposes are the only significant
interception activity that has the potential to have a significant impact on:
•

the water resources of the Wimmera-Mallee WRP area

•

water resources that are hydrologically connected to the water resources of the
Wimmera-Mallee WRP area

due to inherent uncertainties in estimating take of water by runoff dams, it is not
currently possible to determine if future growth of runoff dams poses a significant risk.
Monitoring impact of interception activities
BASIN
PLAN
10.24

BASIN
PLAN
10.25(1)

The only significant interception activity that requires monitoring is growth of runoff
dams for stock and domestic purposes.
The general risks of all significant interception activities are assessed when regional
sustainable water strategies are updated and long-term water resource assessments
done as required by the Water Act 1989 (Vic).
Victoria will review the impacts of runoff dams and the risks they pose to water
resources as part of planning processes conducted under state legislation.
Division 1C of Part 3 of the Water Act 1989 (Vic) provides powers for actions to be taken
in the future should this prove necessary
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