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Executive Summary
Introduction
This plan provides strategic direction for the management of land and water for the area covering the
Macalister Irrigation District and surrounding dryland areas for the sustainability of the local area and
the down-catchment Gippsland Lakes. The planning time frame adopted for this plan is 10 years.
This land and water management plan was borne out of the need to renew the Macalister Irrigation
District Nutrient Reduction Plan (SRW, 1998). Nutrient export from the area is a significant threat to
the health of the receiving waters of the Gippsland Lakes. This plan integrates many of the overlapping
land and water management issues to improve not only the health of the Gippsland Lakes but also the
condition of many of the other high value assets across the area.
A separate Part B document provides much of the supporting information underpinning this plan
(WGCMA, 2008).
What are we trying to protect and why?
The plan area contains land and water assets supporting a variety of agricultural, environmental,
industrial and urban uses or services. Table ES1 lists the assets classes used in this plan along with the
relative economic, environmental and social value of the services that each asset class provides. The
services that each asset class provides is threatened by a number of processes such as salinity, native
vegetation removal etc. The plan undertakes a qualitative assessment of the risk of the threats to the
asset services (Table ES1). The outcome of the risk assessment gives an indication of the priority asset
and threats to be targeted for management actions. To ensure there is no double counting of threats,
climate change is regarded as being a significant cause of a number of the other identified threats rather
than a threat itself. The risk of climate change exacerbating a number of the identified threats cannot be
overstated and warrants significant attention. Table ES1 evaluates the risk of climate change either
exacerbating or reducing the impact of the other identified threats.
Some of the high risk threats are addressed in existing and current management plans. This plan
addresses some of the priority assets and threats either not addressed in other plans or require up-dating
from other plans. The assets and threats addressed in this plan are:


The Gippsland Lakes threatened by nutrient input and consequent algal blooms;



The Gippsland Lakes, productive land and soils, terrestrial biodiversity, rivers and riparian assets
threatened by pest plants and pest animals and degradation or removal of native vegetation;



Rivers, wetlands, groundwater and the Gippsland Lakes threatened by reduced surface water flows
and groundwater levels.
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Table ES1: Asset value and risk of threats to asset value (Value: H = High, M = Moderate and L = Low)
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What do we want to achieve?
A new phosphorus target
This plan adopts the following new phosphorus target for the Macalister Irrigation Area to replace the
outdated phosphorus target stated in Schedule F5 of the State Environment Protection Policy for the
Waters of Victoria:


Resource Condition Target 1: By 2015, the maximum phosphorus load discharge from the
drained area of the Macalister Irrigation Area is to be no greater than 25 tonnes per year.

The target is based on an estimate of the likely outcomes of the various management programs and the
desirable level of phosphorus reduction from the Macalister Irrigation Area.

Native vegetation targets
There is a strong need to develop local targets for the native vegetation management within the plan
area consistent with the longer term aspirational targets presented in the West Gippsland Native
Vegetation Plan (WGMCA, 2003). These targets have not been developed as part of this plan but are a
recommended management action. In the mean time, this plan recommends that the following targets be
adopted for the plan area:


Resource Condition Target 2: There is a reversal, across the entire landscape of the long-term
decline in the extent and quality of native vegetation, leading to a net gain. (The plan provides a
list of priority areas where this objective should apply including terrestrial, wetland and riparian
areas);



Resource Condition Target 3: There is no further preventable decline in the abundance and
viability of any rare or threatened species or ecological community;



Resource Condition Target 4: Indigenous native vegetation is restored in priority areas where:


agricultural productivity is not significantly compromised,



existing remnant vegetation can be connected providing wildlife corridors;



the area contains endangered, rare or threatened ecological vegetation classes or flora species;
and/or,



habitat can be provided for rare and threatened fauna species.

Floodplain and drainage objectives
New floodplain and drainage targets are expected to be produced as part of the review and renewal of
the West Gippsland Rural Flood Plain and Drainage Plans. In the mean time, this plan adopts the
following broad target which is refined further by a number of sub-objectives (see Section 7.5.1)


Resource Condition Target 5: Existing flooding and drainage conditions to be improved
across the floodplain landform.
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Management Actions to address high priority assets and threats
The management actions to address the threats and asset chosen for this plan are grouped into various
programs summarised below
Farm Planning program
Farm planning is an important first step to achieving a balanced outcome for the farmer, the community
and the environment. Currently there are a number of farm planning programs operating in the plan
area and although there is some integration between the existing programs, consultation with agency
and farmers has revealed the need for a more coordinated approach to farm planning across the study
area. The resolution in this plan is that a two stage process of reform will be adopted through an initial
interim step to integrate current farm planning programs and a final goal of implementing a new fully
integrated farm planning model that provides a single overarching framework for all farm planning
activities. One of the main objectives of this plan is to ensure the land manager has the best information
available and sufficient incentives to ensure the implementation of the actions to achieve the desired
public and private benefits (including economic sustainability).
On-farm irrigation and drainage program.
The actions in the program are focused on improving irrigation efficiency, ensuring the responsible use
of fertilisers and ensuring compliance with the regulatory requirements of dairy waste management.
The two main strategies adopted in this plan for achieving increased irrigation efficiency are reducing
the incidences of over-irrigation and, using re-use systems to catch irrigation and rainfall runoff which
is then re-used on farm. The actions focus on a continuation of Government provided financial
incentives and regulation supplemented by extension and further research and investigation to infill
knowledge gaps. The plan also outlines actions which explore the opportunities presented by new
mechanisms such as the ‘New Irrigation Development Guidelines’ (WGCMA, 2007) and the up-coming
“unbundling” of water licences.
Floodplain and off-farm drainage management
The plan area is drained by a series of artificial and modified natural water courses that transport
irrigation runoff and rainfall runoff to Lake Wellington either directly or via the Avon, Thomson,
Latrobe or Macalister Rivers. Although the West Gippsland Regional Floodplain and Drainage Plans
will be reviewed and renewed over the next few years, this plan provides interim guidance on the
management of the floodplain and drainage network in the plan area particularly aimed at reducing
nutrient loads. Some of the key actions include:


Further investigation into the economic feasibility of using artificial or natural wetlands at the end
of drains to catch and treat nutrient rich waters prior to discharge to the major rivers;



Investigating possible financial incentive for diverting high flow drain flows into off-line storages
for later irrigation use.

Native vegetation management program
There are numerous existing plans which cover the management of native vegetation, biodiversity and
wetlands. This plan does not re-state or review these actions but rather attempts to provide detail on
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how the actions are to be implemented. The plan particularly focuses on addressing the synergies and
conflicts with other actions implemented over the same geographic area. The plan provides details on
recommended changes to extension, financial incentive programs and research programs to provide a
more integrated approach to native vegetation protection, enhancement and restoration.

Pest plant and animal management program
Weeds and pest animals impact agricultural enterprises, degrade native vegetation and threaten both
terrestrial and aquatic biodiversity values. Despite large commitments of time and money by private
landholders and public land managers, weeds and pest animals remain a major land management
problem throughout the plan area both on public and private land. West Gippsland regional plans for
pest animals and pest plants are likely to be developed during the 2008/09 financial year. The actions in
this plan provide some direction on how to manage the pest plants and animals issues in the areas while
these regional plans are being developed.

Environmental flow management program
The West Gippsland River Health Strategy (WGCMA, 2005) provides the strategic direction for the
management of rivers across West Gippsland including the plan area. Rather than re-stating the actions
from the River Health Strategy, this plan focuses on actions to address the identified shortfalls in
environmental flows in some of the key rivers in the plan area (Latrobe, Macalister, Thomson and Avon
Rivers). In addition, the plan flags that the identified shortfalls in environmental flows are likely to
increase once the outcomes of the current and planned studies into the environmental water
requirements of the Gippsland Lakes and associated wetlands are known.

Groundwater management program
There are significant groundwater resources in the plan area within the thick sequence of sediments
overlying the bedrock. The groundwater aquifers are managed via a series of “Groundwater
Management Areas” (GMA) covering the significant resources. Within the plan area, there are six
GMAs covering a variety of depths and extents. The plan identifies the key issues associated with each
GMA and provides some priority management actions to address the issues. Most of the actions relate
to ensuring groundwater extraction is sustainable in the long term. There are also actions related to
determining the effect of extraction on groundwater dependant eco-systems such as rivers and wetlands.
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1.

Introduction

1.1
The objectives and scope of this plan
The scope of this plan is to provide the strategic direction for the management of land and water
assets within the plan area shown in Figure 1. The plan has a particular focus on reducing the
impact of the land and water assets on the Gippsland Lakes. The planning time frame adopted for
this plan is 10 years.
There is already a large number of existing management plans developed to manage a variety of
different land and water management issues within the plan area. Rather than re-stating the
outcomes of these existing plans, this plan seeks to undertake the following:


Address gaps in existing management plans or up-date where appropriate;



Renew the Macalister Irrigation District Nutrient Reduction Plan (SRW, 1998);



Identify and integrate common actions identified in other management plans to increase
delivery efficiency; and



Identify and resolve conflicting objectives associated with proposed management actions

This Part A document provides a summary of the main land and water assets in the area, their
value, the threats to the asset value and the actions to address these threats. A separate Part B
document provides much of the supporting information underpinning this plan (WGCMA, 2008).
Both Part A and Part B documents were compiled by Sinclair Knight Merz on behalf of the West
Gippsland Catchment Management Authority and the Gippsland Lakes Task Force.
1.2
The plan area
The plan area is shown in Figure 1. The area was chosen to include the main irrigated areas, the
surrounding dryland areas either affecting or being affected by irrigation, the Gippsland Lakes
affected by processes occurring within the catchments containing the irrigated areas such as Lake
Wellington.
The plan boundaries have been chosen based on the following biophysical characteristics to ensure,
a “whole of catchment” approach to the management of land and water assets within the plan area


Northern and western boundaries – edge of the cleared area in the acknowledgement that the
area of native vegetation no7rth and west of this boundary does not significantly contribute to
the natural resource management issues in the main area of interest.



North-eastern boundary – the north-eastern boundary of the Lower Avon River catchment;



Eastern boundary – eastern shore of Lake Wellington incorporating all of Lake Wellington as
representing the Gippsland Lakes system;



Southern Boundary – southern boundary of the Lower Latrobe River Catchment

PAGE 1

The plan area has been divided into 5 sub-catchments: Lower Latrobe; Lower Thomson; Lower
Macalister; Lower Avon; and the Lake Wellington Main Drain. These sub-catchments are
illustrated in Figure 1.

1.3
Profile of the plan area
Irrigated and dryland agriculture is the predominant landuse in the area. At the heart of the Plan
area is the Macalister Irrigation District (MID) which supports a strong dairy industry in the area
with lesser amounts of irrigated horticulture and beef cattle (Figure 1). The MID provides many of
the social and economic drivers for the area, including the support of a large service sector and
urban areas. Water for irrigation is mainly sourced from Lake Glenmaggie on the Macalister River
with lesser volumes from Cowwarr Weir on the Thomson River and distributed to irrigators by a
gravity fed system of channels and pipes. Irrigation water is also sourced directly by irrigators
from the major river systems and from groundwater.
The dryland region surrounding the irrigation area also supports a diverse range of agricultural
enterprises including grazing of beef and sheep, cropping and forestry.
The plan area contains a wide range of natural and artificial assets. Some of the main natural assets
include:


Lake Wellington which is the western most lake in the large Gippsland Lakes system.



Major river systems draining into Lake Wellington including the Avon, Macalister, Latrobe
and Thomson Rivers.



Ramsar listed wetlands fringing Lake Wellington and some of the major river systems
including Lake Coleman, Dowd Morass, Clydebank Morass, the Heart Morass and Sale
Common;



Areas of remnant native vegetation including Holey Plains State Park, Glenmaggie Flora
Reserve, Knob Reserve near Stratford and the Red Gum Reserve near Briagolong.

The area contains vibrant commercial and service sectors, concentrated in the urban centres of
Maffra, Sale, Rosedale, Stratford and Heyfield. These urban centres support a variety of industries
including agriculture and off-shore oil and gas production. In particular, Maffra hosts a large milk
processing factory run by Murray Goulburn Cooperative that processes most of the milk produced
by the region’s dairy farmers.
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1.4
The need for the plan
This land and water management plan was borne out of the need to renew the Macalister Irrigation
District Nutrient Reduction Plan (SRW, 1998). The primary aim of the MID Nutrient Reduction
Plan was to reduce the amount of phosphorous exported from the district to the Gippsland Lakes to
reduce the frequency and extent of algal blooms. The review of the MID Nutrient Reduction Plan
(GHD, 2006) recognised that while numerous action plans have been compiled for the area
addressing either single threats or single assets, many of the plans have overlapping and common
management actions. It suggested that as an alternative to compiling a new nutrient reduction plan,
a land and water management plan would recognise the integrated nature of natural resource
management issues impacting the Lakes as well as many other high value assets across the area.
This Macalister Land and Water Management Plan (MLWMP) was subsequently developed,
integrating a range of issues facing the local region into a single strategic plan for the next decade.

1.5
Alignment with the SRW “MID 2030” Strategy
Southern Rural Water has developed a comprehensive planning framework to guide investment
decisions regarding the irrigation supply and drainage system in the Macalister Irrigation District to
the year 2030 (SRW, 2007). Potential options such as pipelining, channel automation and reuse of
water from drains are assessed against criteria such as the ability of the system to support efficient
on-farm irrigation practice, increased supply efficiency and a reduction in nutrients exported to
rivers and the Gippsland Lakes.
The actions in this Land and Water Management Plan are closely aligned with the recommended
actions in the MID 2030 strategy. Although the focus and scope of both documents are different,
the documents particularly overlap in the areas of nutrient reduction and irrigation efficiency. The
objectives and fundamental approach to nutrient reduction and increased irrigation efficiency are
common to both documents. In some cases, this land and water Management Plan provides more
detail on the broad concepts articulated in the MID 2030 strategy especially in the areas of on-farm
irrigation efficiency and drainage management.
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2.

The development of the plan

2.1
Use of assets based approach
Historically, natural resource management programs have tended to focus on managing single
threats such as salinity or weeds or single assets such as rivers or native vegetation. The limitation
of this approach is that opportunities for multiple benefits may not be fully realised. An alternative
approach currently being developed and applied in Victoria and used in this plan focuses on the
assets of a region with a focus on valuing assets, identification of threats to the assets and
developing appropriate management actions to mitigate these threats. The benefit of this ‘Assets
Based Approach’ is that it focuses on protecting assets that are of value to the community and
assists in targeting the investment of limited public funds in a way that will produce the best
environmental, social and economic outcome. The approach is structured such that any trade-offs
made in the management of particular assets is transparent.
The Macalister Land and Water Management Plan has adopted this “Assets Based Approach” to
assist in prioritising investment and management actions.
The steps in the process involve:


Identification of assets – Identification of biophysical entities within a region that are
considered assets because of their productive, social or intrinsic values.



Assessing the asset value – A measure of worth that people place on an asset. This includes
consideration of all economic, environmental or social services provided by an asset, whether
measurable in monetary terms or not.



Identifying threats to asset values – Threats affect the services an asset provides. Examples
include salinity, pest animals and weeds.



Assessing risks to assets - Involves assessing the likelihood and consequence of threats
impacting on the value of an asset.



Determining management actions to address the assets at greatest risk from the threats.

2.2
Consultation process
The Macalister Land and Water Management Plan was commissioned by the Gippsland Lakes
Taskforce who established a Steering Committee for the project to act as a sub-committee of the
Taskforce. Sinclair Knight Merz were appointed by the Steering Committee to develop the plan.
Coordination and management of the plan development process was undertaken by the West
Gippsland Catchment Management Authority (WGCMA).
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The Steering Committee consists of representatives from the WGCMA including Board
representation, the Department of Sustainability and Environment, the Department of Primary
Industries, the Environmental Protection Agency, Southern Rural Water, the Gippsland Coastal
Board and the Macalister Customer Consultative Committee. The Steering Committee provided
high level direction on the Plan’s development and provided comments and feedback throughout
the process.
A multidisciplinary Technical Working Group was established to provide more detailed comment
on the development of the plan, and to assist with the asset valuation and threat identification
process. A number of issue specific Working Groups were also established to develop
management actions relating to biodiversity, nutrients, farm planning and floodplain/drainage
issues.
The consultation process involved the following stages:
1) Project initiation: Stakeholders were identified and initially informed that an integrated
natural resource management plan would be developed for the plan area. Friends groups,
Committee’s of Management, Landcare groups, Business groups and Interest groups and
Agency representatives were involved at this initial stage.
2) Identification of priority assets, threats and management actions: A series of facilitated
workshops were conducted with the general community and targeted interest groups to identify
the high value assets in the region, the processes threatening these assets and the priority
management actions to address these threats. Particular emphasis was placed on farm
planning and how the use of farm planning as a land management tool can contribute to
improved land management practices.
3) Review of the draft plan: The draft plan was circulated to a wide range of agency and
community groups for comment. Some groups and agencies were individually briefed on the
outcomes of the plan (eg Wellington Community Consultative Committee and the Macalister
Customer Consultative Committee)

Some of the main groups included throughout the consultation process include the Avon
Riverkeeper Association, the Avon Farm Tree Group, nine separate Landcare Groups, United
Dairy Farmers, Sale and Field Naturalists, Sale and Field Game Association , Maffra Young
Farmers, Gippsland Plains Rail Trail Committee of Management , Wellington Community
Consultative Committee, Macalister Customer Consultative Committee, and Indigenous
representatives. Many more agency groups and individuals were included as part of the process.
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3.

The Vision

The vision for this plan is to empower our diverse and innovative community to undertake practical
and effective actions for the sustainable future of our environment.

We will work to protect and enhance the region’s natural resources including rivers, floodplains,
wetlands, remnant native vegetation, native fauna and the Gippsland Lakes. We aim to be the
premier irrigation area within Victoria delivering world class irrigation efficiency to reduce the
pressure on the region’s finite surface water and groundwater resources. Support will be provided
to the agriculture sector to achieve strong economic productivity and positive environmental
outcomes. Activities supported by this plan will result in sustainable productive outputs, active and
engaged communities and a healthy natural environment.
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4.

What land and water assets should we protect
and why?

4.1
Defining our land and water assets
The plan area is rich in land and water assets providing a huge range of social, economic and
environmental services. For the purpose of this plan, these assets have been divided into the
primary, secondary and tertiary assets outlined in Table 1. The asset categories are based on the
divisions used in current management plans such as the West Gippsland River Health Strategy
(WGCMA, 2005) and the DSE’s plan for a unified statewide approach to asset identification. The
asset list was developed in consultation with the various technical working groups and refined
through a number of community consultation meetings.
4.2
The value of our land and water assets
The main environmental, social and economic value of the land and water assets in the region are
listed in Table 1. A relative rating of environmental, social and economic value for each asset class
is given in Table 3 (high, medium or low). The relative rating is a summary of a more detailed
asset valuation process for the plan area detailed in the Part B document accompanying this plan
SKM (2007).
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Table 1 Main environmental, social and economic asset service values in the plan area

Secondary
Primary
Asset
Asset
Class
Class

Land

Productive
land & soils

Tertiary Asset
Class
Irrigated agricutlure
Dryland agriculture

Examples of
Individual Assets




Urban areas


Agricultural land
Urban, residential and
industrial land and
associated infrastructure
Land containing plantation
forestry

Asset services values
Environmental







Flora and fauna habitat
(particularly for rare or
threatened species)
Surface water yield
Recharge for groundwater
resource or groundwater
dependant ecosystem
Carbon sequestration

Economic










Water

Surface Water
and Riparian
Areas

State parks and reserves
Public land containing native
forest logged under
Regional Forestry
Agreements
 Private reserve systems
 Roadside vegetation/Rail
trail vegetation
 On-farm vegetation
 Large paddock trees
 Native Flora and Fauna
species
Macalister R, Thomson R,
Latrobe R, Avon R


Terrestrial
Biodiversity
(i.e. excluding
lakes, streams,
wetlands and
riparian areas)





Major surface water
courses

Flynns Ck, Eaglehawk Ck,
Rainbow Ck, Glenmaggie Ck,
Freestone Ck, Valencia Ck,
Newry Ck, Blackall Ck
Minor natural and
modified natural
surface water
courses











Flora and fauna habitat
(particularly for rare or
threatened species).
Native fauna (particularly rare
or threatened species)
Native vegetation
conservation significance
Carbon sequestration
Recharge reduction for high
water table areas



Flora and fauna habitat
Native fauna
Native vegetation
conservation significance
Source of water for wetlands
and Gippsland Lakes

















Social

Agricultural production
Tourism
Quarrying
Service sector support
Commercial production
Infrastructure value
Soil- water filtration
Nutrient recycling
Water holding capacity



Tourism/ecotourism
Shelter
Pollination
Soil health and
stabilisation
Insect control
Water filtration
Industry support (e.g.
seed banks)



Irrigation water supply
Potable water supply
Public infrastructure
Land value
Tourism
Power Generation
Commercial fishing























Examples include Nambrok
Ck, Boggy Ck, Nuntin Ck
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Recreation
European heritage
Flagship species
Indigenous heritage
Visual amenity
Communities
Employment

Recreation
Flagship species
Indigenous heritage
Visual amenity
Community
involvement
Visual amenity

Fishing and recreation
Listed landscapes
Flagship species
Indigenous and
European heritage
Nature observation
Inspiration
Educational values
Visual amenity

Secondary
Primary
Asset
Asset
Class
Class

Tertiary Asset
Class
Dams and weirs

Examples of
Individual Assets

Lake Glenmaggie, Cowwarr
Weir, Maffra Weir

Asset services values
Environmental


Flora and fauna habitat

Economic


Irrigation water supply

Social






Constructed
irrigation channels
and drains



497 km of drains including
CG1, CG2, CG3, CG4 and
Lake Wellington Main Drain




618 km of channels including
the Main Northern Channel,
Southern channel and Eastern
Channel.
Gippsland
Lakes

Lake Wellington, Lake
Victoria, Lake King







Flora and fauna habitat
(particularly for rare or
threatened species).
Native fauna (particularly rare
or threatened species)
Native vegetation
conservation significance
Carbon sequestration



Water source and sink for
groundwater dependant
ecosystems
Provision of habitat for
groundwater bacteria






Drainage of irrigation
and rainfall runoff
Flood mitigation
Irrigation water supply



Commercial fishing
Tourism
Recreational and
tourism support
services










Groundwater

Shallow
groundwater (water
table aquifer)

Deep groundwater

Wetlands
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Nationally and

Shallow Alluvial Aquifer
covered by Denison and Wa
De Lock Groundwater
Management Areas (GMAs)
plus “unincorporated areas”
outside GMAs







Boisdale, Latrobe Valley
Group, Latrobe Group, Balook
Fm and Gippsland Limestone



Heart Morass, Dowd Morass,







Water supply
Provide baseflow to
surface water systems
Water supply



Tourism





Fishing and recreation
Indigenous heritage
Educational values
Visual amenity
Employment
Employment

Fishing and recreation
Passive recreation
Listed landscapes
Flagship species
Indigenous and
European heritage
Educational values
Visual amenity
Employment
Employment

Land stabilisation (i.e.
prevention of land
subsidence)
Provision of habitat for
groundwater bacteria
Habitat for fish and
invertebrae



Employment
Recreation

Secondary
Primary
Asset
Asset
Class
Class

Tertiary Asset
Class
internationally
significant wetlands

Examples of
Individual Assets

Clydebank Morass, Heart
Morass Wildlife Reserve, Lake
Coleman, Sale Common,
Tucker Swamp, Lake Kakydra

Asset services values
Environmental










Other wetlands
Constructed
Wetlands

Examples include Ridge
Morass, smaller natural
wetlands and billabongs
Lake Guthridge, Lake Guyatt,
Heyfield wetlands









Presence of rare or
threatened flora and fauna
species
Sediment and nutrient
retention
Local climate regulation
Carbon sequestration
Habitat for predators of
biological pests
Representing a rare or
threatened wetland type
Being representative of a
bioregion
Prevents erosion by holding
sediment in plant roots
Wetland significance
Wetland rarity
Significant flora
Significant fauna
Vegetation intactness
Hydrology
Habitat value

Economic

Social












Commercial fishing
Tourism/ecotourism
Production value
Drainage disposal
Water supply
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Flagship species
Indigenous and
European heritage
Nature observation
Inspiration
Educational values

Indigenous cultural
significance
European cultural
heritage
Wildlife watching
Recreational fishing
Swimming
Camping
Hunting
Boating
Visual amenity
Passive recreation
Education
Park value

5.

What do we need to protect our land and water
assets from and what are the priorities for this
plan?

The natural land and water assets in the plan area have been progressively modified over the last 200
years to sustain the agricultural, urban and recreational land use in the region. The extent and quality of
these assets are threatened by a number of processes which are the subject of the numerous natural
resource management programs in the region. However, the scarce resources available for natural
resource management need to be targeted towards the assets at greatest risk and the management actions
which are most effective at reducing this risk. The purpose of this section of the plan is to:


identify the processes and activities that are threatening the land and water assets in the region
(referred to in the rest of this plan as “threats”);



determine the priority assets and threats for addressing through management actions



determine which of the priority assets and threats are addressed through existing and current
management plans;



determine the priority assets and threats to be addressed in this management plan.

5.1

Threats within the plan area

Threats to asset services within the plan area are illustrated in Table 3. The list of threats includes those
identified in previous management plans, although it has been necessary to group similar threats to assist
in the risk assessment process. The threat list has been developed in consultation with the Technical
Working Group and refined following community consultation sessions. To ensure there is no double
counting of threats, climate change is regarded as being a significant cause of a number of the other
identified threats rather than a threat itself. For example, climate change is a significant contributor to the
threat of changed surface water flows and groundwater levels through reduced rainfall and increased
evaporation. The risk of climate change exacerbating a number of the identified threats cannot be
overstated and warrants significant attention. Conversely, climate change can negate the impact of some
threats. For example reduced rainfall and increased evaporation can result in reduced recharge to the
water table and a consequent decreased risk of salinity and waterlogging.
Given that the main rationale for developing this plan was the need to renew the MID Nutrient Reduction
Plan, the threat of nutrient discharge to the Gippsland Lakes is described in more detail in Section below.
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Details on the extent of most of the other threats can be found in other management plans or technical
documents and is summarised in the technical report which accompanies this plan.
5.1.1

Threat of nutrient input to the Gippsland Lakes

The increase in nutrient levels, particularly phosphorous, is of greatest concern given they are the main
contributing factor to algal bloom formations. There are several processes through which nutrients can
enter waterways. Nutrients generated on farm through fertiliser application and dairy effluent can be
transported to the regional drainage system (particularly through rainfall or irrigation runoff). Some of the
phosphorous leaving farms and entering the regional drainage system is ‘stored’ within the sediments of
the drain. During moderate to heavy rainfall, this phosphorous is remobilised, and transported to Lake
Wellington.
Grayson and Argent (2002) estimate that the irrigated areas in and around the Macalister Irrigation
District (MID) contribute approximately 16% of the total phosphorus load to the Gippsland Lakes despite
accounting for only approximately 3% of the catchment area.
A temporal analysis of phosphorus loads from the CG3 drain catchment in the MID conducted by Ladson
and Tilleard (2006) suggests that most phosphorus is transported during moderate flow events which
occur relatively frequently and high flow events which occur very infrequently. Ladson and Tilleard
(2006) showed that flows in the CG3 drain in the range of 10 ML/d to 40 ML/d account for 62% of the
phosphorus exported and are exceeded between 75% and 50% of the time respectively.
Some of the phosphorus transported from farms to drains is expected to be retained by drain sediments.
The original MID Nutrient Reduction Plan was based on the assumption that 90% of the off-farm
phosphorus discharge was absorbed onto the drain sediments. GHD (2005) revised this estimate to
between 59% and 70%. A study of phosphorus concentration in the drain sediments conducted by GHD
(2006) suggests that the sediments measured showed a low capacity to absorb nutrients suggesting they
may have reached an equilibrium saturation. A proportion of phosphorus leaving farms becomes
absorbed onto the drain sediments, however as phosphorous can exist in many forms and is difficult to
measure; the value remains uncertain and requires further investigation..
A 2001 study by CSIRO undertaken for the Gippsland Coastal Board found that there is a linear
relationship between reducing nutrients and improving water quality in the Lakes. Any load reduction
would improve water quality and the condition of the Lakes, but a 40% reduction in total catchment
nutrient loads is required to have a significant impact on algal blooms. Furthermore, a 50% to 70%
reduction in total catchment loads is required to eliminate bottom water hypoxia which inhibits growth of
plants and creates favourable conditions for algal blooms.
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The Gippsland Lakes are not the only asset threatened by algal blooms. Recently, an algal bloom in Lake
Glenmaggie impacted the quality of water in the Macalister River and MID irrigation supply channels.
For a number of months, channel water could not be used for stock drinking and domestic purposes and
there was a need for increased treatment of Maffra town water supplies.
5.2
Priority assets and threats
Risk is defined as the measure of the hazard posed to an asset by a particular threat. Risk is most
commonly thought of as a function of the likelihood of the threat occurring and the consequence of the
threat impacting the asset. Risk assessment is an important tool for determining the highest priority
asset/threat combinations for use in developing and prioritising appropriate management actions to
mitigate the risks.
This plan conducts a risk assessment of all assets against all threats using the same consistent criteria.
Although very generalised, such a risk assessment highlights which of the asset/threat combinations are
the highest priority for the development of management actions. The risk assessment conducted in this
plan combines a subjective assessment of the consequence and likelihood of the threats shown in Table 3
against the services the assets provide described in Table 1. The assessment utilised a similar method to
that used in the West Gippsland Salinity Plan (WGCMA, 2005) and the West Gippsland Catchment
Strategy (WGCMA, 2004) and involved the following steps:
1) Rating the consequence of the threat against the asset from zero (no consequence) to five (highly
significant consequence). The rating is a subjective assessment using the information on the current
impact of threats and the hypothetical impact if that threat were to occur.
2) Rating the likelihood of the threat occurring and impacting the asset from zero (no likelihood that
threat will impact asset) to five (threat has already impacted asset or has a strong probability that it
will in the future). Again, this rating is subjective based on the knowledge of where threats are
occurring or likely to occur. Existing data was used where available (eg salinity mapping to
determine the likelihood of the threat of salinity)
3) Multiplying the risk and consequence ratings and determining a ‘risk rating’ from very high to low
based on the following combinations shown in Table 2
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Table 2: Risk ratings based on consequence and likelihood

1
2
3
4
5

Liklehood
Rating



Consequence Rating
1
2
3
4
1
2
3
4
2
4
6
8
3
6
9
12
4
8
12
16
5
10
15
20

5
5
10
15
20
25

RISK

Very High
High
Moderate
Low

The outcomes of the broad risk assessment are shown in Table 3. As discussed in Section 5.1, the threat
of climate change was singled out as a significant cause for a number of the other threats. Table 3 rates
the risk of climate change exacerbating the other identified threats using the same rating system as
described above. However, climate change was recognised to have a positive impact on the risk of
salinity and water logging as shown in Table 3.
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Table 3: Outcomes of the risk assessment highlighting the priority asset/ threat combinations

RISK OF CLIMATE CHANGE EXACERBATING THREATS BELOW
reduced
risk

high

none

moderate moderate high

Productive Land and Soils Irrigated

very high very high none

very high moderate none

none

Land contamination

Urban encroachment

Livestock/crop disease and
bacterial outbreaks

IAlteration to the natural
flooding regime

Erosion

Changed stream and bank
conditions

Changed surface water flows
and groundwater levels

Alteration in natural fire
regime

Degradation or removal of
native vegetation

Pest animal infestation

Weed infestation

Soil acidification

Poor water quality (including
nutrients )

Primary
Asset
Secondary Asset Tertiary Asset

high

THREATS TO ASSET SERVICES
Salinity & waterlogging

ASSETS

very high very high high

very high none

high

moderate none

none

high

very high very high very high moderate

very high none

moderate high

low

none

moderate very high very high very high moderate

very high none

none

moderate moderate very high very high very high none

low

very high none

low

very high very high very high none

none

moderate high

very high very high none

very high very high very high high

very high very high very high very high none

moderate high

very high very high very high moderate very high very high high

high

none

low

low

high

low

none

none

low

none

low

low

Dryland

Land

high

none

none

Urban
Terrestrial biodiversity

Water

Surface Water and
Riparian Areas

none

very high none
none

none

high

very high moderate

Major surface water courses
Minor natural and modified natural
surface water courses

none

moderate low

Large public dams & storages
moderate very high none

Constructed irrigation channels and
very high very high none
drains
Gippsland Lakes
Groundwater

moderate low

very high very high none

moderate very high none

high

low

moderate high

moderate none

very high very high moderate very high very high very high very high very high none

very high very high none

moderate moderate

very high very high none

none

none

none

none

very high none

none

none

none

none

moderate

moderate moderate none

none

none

none

none

very high none

none

none

none

none

none

very high high

very high very high very high very high very high moderate high

very high none

none

moderate

very high moderate moderate very high very high very high very high very high moderate high

very high none

none

moderate

moderate moderate none

high

none

moderate

Shallow groundwater
Deep groundwater

Wetlands

Internationally and nationally
significant wetlands
Other natural wetlands

high

Constructed wetlands
high

high
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moderate very high moderate moderate high

none

5.3

Threats and assets addressed in other management plans

As stated in Section 1, rather than re-stating the outcomes of these existing plans, this plan seeks to
undertake to address gaps in existing management plans or up-date where appropriate Over the
last decade, numerous management plans have been developed to protect and enhance the diverse
range of assets across the Macalister Irrigation District and surrounds. The key assets and threats
addressed by the existing plans are shown in Table 4.
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Table 4: Key assets and threats addressed by existing management plans and this plan
RISK OF CLIMATE CHANGE EXACERBATING THREATS BELOW
15

Land contamination

Urban encroachment

Livestock/crop disease and
bacterial outbreaks

IAlteration to the natural flooding
regime

Erosion

Changed stream and bank
conditions

Changed surface water flows and
groundwater levels

Alteration in natural fire regime

Degradation or removal of native
vegetation

Weed infestation

Soil acidification

Salinity & waterlogging

Primary
Asset
Secondary Asset Tertiary Asset

Pest animal infestation

THREATS TO ASSET SERVICES
Poor water quality (including
nutrients )

ASSETS

Productive Land and Soils Irrigated

3

13, 16

11

4, 5

18

17

3

13, 16

11

4, 5

18

17

Dryland

Land
Terrestrial biodiversity
Surface Water and
Riparian Areas

Water

3
Major surface water courses
Minor natural and modified natural
surface water courses

11

4, 5

3

6, 8, 15

13, 16

1, 10
1, 10

7, 15

7

11

4, 5

3

6, 15

1, 10

7

7

11

4, 5

6

1, 10

7

17

Large public dams & storages
Constructed irrigation channels and
drains

3

6

15

2, 3

2, 6, 8,15

15

11

15

Gippsland Lakes

Groundwater

1, 10

2

2, 7

2, 7

11

4, 5, 2

12

11, 12

4, 5, 12

11, 12

4, 5, 12

Shallow groundwater

3

9

Deep groundwater
Wetlands

Internationally and nationally
significant wetlands
Other natural wetlands

3, 12
3, 12

Constructed wetlands

6, 12

12

12

12

12

1, 10, 12

12, 16

12

1, 10, 12

14, 16

14

12

7, 12

12

7, 12

1 West Gippsland Native Vegetation Plan (WGCMA, 2003)
2 Gippsland Lakes Future Directions and Action Plan (DNRE, 2002)

4,5
10 Biodiversity Action Plans – Macalister Landscape Zone (DSE, 2004), Latrobe Landscape Zone (DSE, 2004)
11 West Gippsland Soil Erosion Plan (WGCMA, 2007)

Very High Risk
High Risk

3 West Gippsland Salinity Management Plan (WGCMA, 2005)
4 West Gippsland Regional Drainage Plan (SKM, 1999)

12 Draft West Gippsland Wetlands Management Plan (WGCMA, 2007)
13 Maffra Foothills Weed Management Plan (DNRE, 2002)

Reduced Risk

5
6
7
8
9

West Gippsland Regional Floodplain Management Plan (SKM, 1999)
Gippsland’s Water Quality Plan (WGCMA, 2005)
West Gippsland Regional River Health Strategy (WGCMA, 2005)
MID Nutrient Reduction Plan (SRW and DNRE, 1998)
Draft Denison WSPA Groundwater Management Plan (DGSPACC, 2001) - no

14

12, 16

14
15
16
17
18

14

11

Lake Guthridge and Lake Guyatt Management Plan (WSC, 2001)
MID 2030 Strategy (SRW, 2007)
West Gippsland Weed Action Plan (WGCMA, 2000)
Wellington Shire Municipal Strategic Statement (2007)
Various National and State plans to address exotic crop and livestock diseases
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Macalister Land and
Water Management Plan

5.4
Priorities for this plan and remaining gaps
The role of this plan is to address some of the priority assets and threats not addressed in other
plans or require up-dating from other plans. The assets and threats addressed in this plan are shown
in Table 5 including the selection rationale.


Table 5: Rationale for the choice of assets and threats addressed in this plan

Asset

Threat

Rationale

Gippsland Lakes/
Major surface water
courses

Poor water quality

The Gippsland Lakes is a high value asset and
nutrient discharge and the threat of algal blooms
poses a significant threat to their health

Productive land and
soils/ Terrestrial
Biodiversity/ Surface
Water and Riparian
areas

Degradation or
removal of Native
Vegetation

Time to update the West Gippsland Native Vegetation
Plan and the various Biodiversity Action Plans with
priority actions

Alteration to natural
flooding regime

The West Gippsland Floodplain and Drainage
Strategies were completed in 1999. There is a strong
need to up-date the actions to reduce the impact of
developments on the natural flooding regime

Weed and pest animal
infestation

The Maffra Foothills Local Area Weed Plan covers
part of the plan area but there is a need for a formal
plan covering the whole plan area for pest animal and
weed control

Changed surface
water flows and
groundwater levels

There have been some recent major developments
with respect to environmental flow determination and
delivery in the major rivers in the area since the
completion of the West Gippsland River Health
Strategy in 2005

Major surface water
courses

Groundwater

The groundwater systems in the area are being
managed to ensure sustainability, there is a need for
formal planning for management of the many
groundwater systems in the area

Even with the threats and assets addressed in this plan, there are still some gaps in the planning to
address the priority assets and threats identified in Section 5.2 including:


The threat of climate change to dryland agriculture, terrestrial biodiversity, and all
water assets including wetlands. Climate change is a significant global issue that requires
high level strategic planning for the whole region including a wide set of public agencies,
private industry groups and community stakeholders. To some extent, this Land and Water
Management Plan addresses some of the local impacts of climate change such as reduced
surface water flows and groundwater levels. Also, this plan addresses some of the causes of
climate change through the native vegetation management program which will maintain and
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create carbon sinks. However, a more explicit and co-ordinated regional response is needed to
address both the impacts and causes of climate change. Such a response is beginning to occur
at both the State and regional levels through initiatives such as the Gippsland Greenhouse
Network which includes a wide range of state and local government organisations and other
interest groups. The Network will provide an opportunity for all levels of government,
community, industry and academia to come together to share experiences and knowledge, and
to work in partnership to develop and implement greenhouse projects.


The threat of altered flooding regime to irrigated and dryland agriculture, Gippsland
Lakes and wetlands. Some of these issues are addressed in the West Gippsland Regional
Floodplain and Drainage Plans but they are in need of review and require up-dating to include
the experiences of the recent flooding in the area;



The threat of soil acidification and acid sulphate soils to irrigated and dryland
agriculture.
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6.

What do we want to achieve?

This section outlines the desired level of change to asset condition expressed as “Resource
Condition Targets”. The resource condition targets are aligned towards the priority assets and
threat combinations not addressed in other plans as detailed in Section 5.3.
6.1
Target for nutrient discharge from the Macalister Irrigation District
The overall target for reduction of nutrient loads to the Gippsland Lakes as stated in the Gippsland
Lakes Future Directions and Action Plan is:


A 40% reduction in phosphorus loads to the Gippsland Lakes by 2022 from 2002 levels
(GLFDAP)

This plan provides a target for the phosphorus loads draining the Macalister Irrigation District to
the Gippsland Lakes as a contribution to the above overall target. No target has been set for nutrient
discharge from the predominantly dryland areas within the plan area.
Schedule F5 of the State Environment Protection Policy of the Waters of Victoria includes a target
of a 40% reduction in the discharge of phosphorus from the Macalister Irrigation Area by 2005
from a baseline of 70 Tonnes of Phosphorus determined for 1998. As Figure 2 shows, this target
has largely been achieved due to a combination of management actions and climatic conditions.
Given the need to further reduce phosphorus loads from the MID to meet the overall target for the
discharge of phosphorus to the Gippsland Lakes it is appropriate to set a new target for phosphorus
discharge from the area. The EPA plans to review and, if necessary, amend or abolish Schedule F5
of the Waters of Victoria, as part of its wider review of SEPP (Waters of Victoria). In the interim,
this plan adopts the following target for nutrients from the MID consistent with statements in the
“MID2030” strategy document compiled by Southern Rural Water and the expected outcomes of
the management actions detailed in Sections 7.3, 7.4 and 7.5.

RCT1: By 2015, the maximum phosphorus load discharge from the drained
area of the Macalister Irrigation Area is to be no greater than 25 tonnes per
year*
* The target assumes that the phosphorus loads are calculated using the EPA
approved method currently used by Southern Rural Water. If the method of
calculation changes, for whatever reason, then the target will also need to be
changed accordingly.

It is important to note that this target is for this plan only and has no standing with the EPA as part
of their implementation of the State Environment Protection Policy of the Waters of Victoria. The
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expectation is that the above target will be superseded by any new target developed as part of the
planned review of Schedule F5 (Waters of Victoria).
Figure 2: Estimated annual phosphorus discharge from the Macalister Irrigation District
over time
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The calculated contributions from the on-farm management actions is shown in Table 6 along with
expected water savings and salinity benefits. The calculated reduction in phosphorus loads from
the on-farm actions alone is expected to reduce the phosphorus loads by between 10.1 and 13.5
tonnes per year after 7 years of implementation (2015). Assuming a current phosphorus discharge
of approximately 42 tonnes per year (rolling 3 year average), these measures are expected to reduce
the annual phosphorus load discharge from the MID to approximately 28.5 to 31.9 tonnes/year. To
achieve the target of 25 tonnes per year phosphorus discharge will also require some or all of the
off-farm drainage management actions detailed in Section 7.5. The nature of the off-farm measures
is yet to be decided and will be the subject of further technical and economic feasibility assessment
(see Section 7.5.2). However, it is expected that off-farm measures will at least achieve a
phosphorus reduction of 7 tonnes per year to achieve the target of 25 tonnes per year total
discharge from the Macalister Irrigation Area.
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Table 6: Estimated contributions of the on-farm management actions to the new
nutrient target (see Section 7.4 for details of on-farm management actions)

Action

Management
Action Target

Approximate
unit reduction
in
phosphorus
discharge per
area of
implementatio
n (from GHD,
2005)

Approximate
reduction in P
loads off-farm
using
assumptions in
GHD (2005)

Approximate total
reduction in P
loads at end of
drain system
after 5 years of
implementation
Assuming 59% to
70% P retention
in drains (GHD,
2005)

Approximate
water
savings per
year of
implementat
ion (based
on SKM,
(3)
2001)

Approximate
change in area
of water table
less than 2m
below surface
per year of
implementation
(based on
SKM, 2004)

Kg/ha/yr

Tonnes/yr
reduction per
year of
implementation

Tonnes/yr

ML/yr

Ha/yr

Flood to
spray
irrigation
conversion

2,800 ha over 7
years

3.6

1.4

3.1 to 4.2

2,320(2)

1,820

Re-use
systems

8,400 ha over 7
years

4.0

2.9

6.2 to 8.3

1,010

None

Dairy Waste
Management

Eliminate all
discharge of dairy
waste to drains
over 7 years

NA

0.5(1)

0.8 to 1.0

None

None

4.8

10.1 to 13.5

3,330

1,820

TOTAL

Notes:
(1) Assumes 2.6t/yr of P being deposited into drainage system through dairy waste discharge (GHD, 2006) and assumes
that 95% is stopped over 7 years
(2) Assumes 300ha/yr conversion of flood to spray on mod to high permeability soils and 100ha/yr conversion on very high
permeability soils
(3) Water savings figures are for each individual farm where the actions are implemented. On a regional basis, these
figures do not take into account the loss of water to groundwater based irrigators nor the loss of water to downstream drain
diverters. On a regional basis, it could be argued that the water saved on farm is at least partially balanced by the water lost
to other users.

For comparison with the previous target, the amount of phosphorus reduction this new target
represents is:


A 47 tonne per year (65%) reduction, from the 70 tonnes per year baseline load calculated for
1998 (compared to a 40% reduction from 1998 levels expressed in the previous target)



A 17 tonne per year (40%) reduction from the current average 3 yearly load, 2004 to 2007 of
42 tonnes per year.

As Figure 2 shows, the phosphorus loads from year to year are variable and tend to show some
relationship with rainfall. Therefore, it is difficult to separate the effect of climate from the impact
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of management actions. This plan recommends that any new target established by the EPA should
better reflect the impact of management actions rather than climate (beyond the scope of this plan).
For example, perhaps a target based on the baseflow component of the drain phosphorus loads
would better reflect the actions taken on farm to reduce irrigation runoff as opposed to the previous
target which is heavily influenced by rainfall runoff. Also, there is a need to determine the
approximate phosphorus discharge from the catchments containing the Macalister Irrigation
District for the hypothetical situation where there was no irrigation which is likely to be a lower
limit for any new target set.

6.1.1
Monitoring, evaluation and reporting on the nutrient target
Progress on achieving the nutrient target needs to be tracked and, if necessary, management actions
need to be modified to ensure the target is achieved. This process has the following components:


Monitoring of drain phosphorus loads at the end of drains;



Calculation of phosphorus loads consistent with the method used to calculate the target;



Reporting of the phosphorus loads against the target and evaluating the effectiveness of
management actions;



Review of the management actions to ensure the target can be achieved.

Management actions relating to the above process are detailed in Section 7.10.2.

6.2
Targets for terrestrial vegetation
The West Gippsland Native Vegetation Management Plan states the following targets for the
protection, enhancement and restoration of native vegetation across the Gippsland Plains bioregion:
•

By the year 2040, formally protect the current extent of 100% of Endangered and Rare,
90% of Vulnerable and 35% of Depleted and Least Concern EVCs

•

By the year 2050, extend:

EVCs with a with a current level of 0% cover to 5% of their former range,


EVCs with a current level of >0% to 9% cover to 10% of their former range,



EVCs with a current level of 10% to 34% cover to 35% of their former range and



EVCs with greater than 35% cover extended where strategically important.

The Gippsland Plains Bioregion covers an area much larger than the plan area and includes the
Giffard Plains down to the South Gippsland coast. Given the long time frames, these targets can be
considered aspirational targets. A deficiency in the above aspirational target is the lack of
reference to maintaining or enhancing the quality of existing native vegetation.
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There is a strong need to develop shorter term and local targets for the native vegetation
management within the plan area consistent with the above longer term aspirational targets. These
targets have not been developed as part of this plan but are a recommended management action
(see Section 7.6). The first step in this process is likely to be the review and renewal of the West
Gippsland Native Vegetation Plan which is planned for 2008 or 2009. When new targets are
developed which address native vegetation extent and quality, this plan will apply them as
appropriate. In the mean time, this plan recommends that the following targets be adopted for the
plan area as adapted from the Victorian Biodiversity Strategy (1997) and the relevant Biodiversity
Action Plans:
RCT2: There is a reversal, across the entire landscape of the long-term decline in the extent and
quality of native vegetation, leading to a net gain with particular emphasis on the following areas:


Roadside remnants, especially of grassland, grassy woodland and secondary grassland are
protected from further decline



Known occurrences of grassland and grassy woodland remnants on rail reserves (Near
Stratford and Reilly’s bridge)



Remnant vegetation within the Glenmaggie Regional Park and areas to the north and west of
Glenmaggie.



The wooded area bounded by Reilly’s Bridge, Seaton, Glenmaggie and Heyfield



Wetland areas on freehold and crown land with priority given to freshwater meadows, shallow
freshwater marshes and floodplain billabongs. Priority wetlands of National Importance which
include Clydebank Morass, Heart Morass, Dowd Morass, Sale Common, Lake Kakydra and
Lake Coleman



Riparian vegetation along rivers, creeks, and drainage lines on freehold, especially where these
now persist as the sole or main landscape components connecting remnants with particular
attention to remnants along Flynns Creek, Toongabbie/Rosedale Ck, Latrobe River, Avon
River, Macalister River, Thomson River and Boggy Creek



Holey Plains State Park and Ben Winch Swamp.

RCT3: There is no further preventable decline in the abundance and viability of any rare or
threatened species or ecological community with particular emphasis on:


Fauna: Powerful Owl (Ninox strenua) and New Holland Mouse (Pseudomys novaehollandiae)



Floristic communities: Central Gippsland Plains Grassland Community and Forest Red Gum
Grassy Woodland Community
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Flora Species: Caladenia tessellata (Thick-lip Spider-orchid), Dianella amoena (Matted Flaxlily), Diuris punctata var. punctata (Purple Diuris), Prostanthera galbraithiae (Wellington
Mint-bush) and Rulingia prostrata (Dwarf Kerrawang)

RCT4: Indigenous native vegetation is restored in priority areas where:


agricultural productivity is not significantly compromised,



existing remnant vegetation can be connected providing wildlife corridors;



the area contains endangered, rare or threatened ecological vegetation classes or flora species;
and/or,



habitat can be provided for rare of threatened fauna species

Priority areas include the roadside reserves and the ‘Rail Trail’ which runs through the area.

With respect to Resource Condition Target 4, a “Landscape Preference” map is currently being
developed by the Department of Sustainability and Environment which will provide guidance on
priority areas for restoration of native vegetation. This plan recommends that local input be
provided to the development of this map to ensure that local factors are considered. Once the
landscape preference map is completed and reflects local issues, a target for restoration should be
established which is achievable and measurable. Section 7.6 of this plan provides more specific
actions to allow these targets to be established.
6.3

Targets for floodplain and drainage management

The floodplain and drainage management program aims to reduce nutrient load discharge to the
Gippsland Lakes and ensure development on the floodplain does not adversely affect overland flow
or the drainage capacity of the area. The objective of reducing drain nutrient load discharge is
covered by RCT1 detailed above. Reducing the impact of development is covered by the following
resource condition target:
RCT5: Existing flooding and drainage conditions to be improved across the floodplain landform.
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7.

How are we going to achieve our targets?

7.1
Introduction to management actions
This section details the management actions to address the priority assets and threats identified in
Section 5. This section is divided into a number of ‘programs’ of like actions that address the
variety of assets and threats shown in Table 7.
This plan makes the important distinction between on-ground strategies to address priority assets
and threats and their implementation mechanisms. For example the on-ground strategy of
improving irrigation efficiency can be achieved through a number of different mechanisms such as
financial incentives, extension, regulation or market based incentives. This distinction allows an
analysis of firstly what on-ground actions are required and then how they are best implemented.
Each program provides the management actions in tabular form showing the on-ground strategy to
be achieved and the implementation mechanism to achieve it.
Table 7: Programs in this plan and the assets and threats they address

Program and
where to find in
this plan
Farm Planning (Section 7.3)
On-farm irrigation and
drainage management
(Section 7.4)
Floodplain and off-farm
drainage management
(Section 7.5)
Native Vegetation
Management (Section 7.6)
Environmental Flow
Management (Section 7.8

Threats

Assets



Gippsland
Lakes

Productive land and soils/ Terrestrial
Biodiversity/ Surface Water and
Riparian areas

Major
surface
water
courses

Poor water
quality
(especially
nutrients)

Degradation
or removal
of Native
Vegetation

Alteration to
natural
flooding
regime

Weed and
pest animal
infestation

Reduced surface water flows
and groundwater levels

9

9
9

9

9
9
9

9

9
9

9

9
9

Pest Plant and Animal
Management (Section 7.7)
Groundwater Management
(Section 7.9)
Nutrient Management
(Section 7.10)

9
9

Groundwater

9
9
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For each of the programs listed in the following sections, the details are given on the project
objectives, relevant plans, overall strategy followed by a detailed management action table listing
the current and new management actions. The assets and threats affected by each management
action are also listed for each program providing connection back to the previous sections on assets
and their threats. The main assumptions and guiding principles used to formulate the management
actions can be found in the Part B supporting document (WGCMA, 2008).
7.2
Assessment and prioritisation of management actions
The plan assesses the actions against two sets of objectives:


Primary objectives relating to the extent to which the actions improve asset condition and
address the key threats. A scoring system is used to identify the magnitude of the beneficial
and detrimental affects of each management action.



Secondary objectives related to the deliverability of the actions. These factors asses practical
implementation of actions such as feasibility, certainty, cost effectiveness and reliance on third
parties. They are important for decision makers as they provide background information on the
implementation of actions but are of secondary importance to the primary objectives.

The outcomes of this assessment are provided in an interactive spreadsheet on CD at the back of
the supporting document (WGCMA, 2008). The actions have been classified into very high, high
and moderate priority actions based upon this assessment. Low priority actions have not been
included in the plan.

More detailed economic assessment has been undertaken for some of the actions in this plan as part
of the development of the West Gippsland Salinity Management Plan (WGCMA, 2005). The key
outcomes of this economic assessment relevant to this plan are detailed in Appendix A.

7.3

Farm Planning Program

7.3.1
Program objective and overall strategy
The objective of the farm planning program is:


To encourage and support farmers to undertake formal planning to increase the sustainability
and profitability of farming practices

Many of the targets for asset condition change stated in this plan will be achieved through changes
to on-farm management. Achieving on-farm practice change is a challenging balance between the
often competing interests of economic and environmental objectives. Fortunately there are many
management actions that have beneficial economic, social and environmental outcomes. This plan
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attempts to promote these multi-benefit actions as much as possible in the acknowledgement that
on-farm practice change to achieve beneficial outcomes for natural resource assets is most likely to
succeed where farms maintain and improve their economic viability. Such an outcome is best
achieved using a multi-disciplinary and team-based approach to on-farm management involving the
private land managers and public agency staff. Although some generalisations can be made,
optimising the multi-benefits and resolving the conflicting objectives need to be addressed on a
case by case basis. One of the main objectives of this plan is to ensure the land manager has the
best information available and sufficient incentives to ensure the implementation of the actions to
achieve the desired public and private benefits (including economic sustainability). Such a vision
requires the alignment and co-ordination of Government funded on-farm programs to ensure
consistency. This approach begins with farm planning which provides the over-arching framework
for on-ground practice change.

7.3.2
Management Actions
The current and recommended changes to the irrigation farm planning program are detailed in
Table 8. The actions are focused on an incremental change to the current programs to more coordination and alignment while building on the thinking undertaken as part of this plan to develop a
new, more integrated farm planning model. This plan acknowledges that much more work needs to
be conducted on the appropriate implementation model with appropriate consultation with both
agency and farming groups. This plan provides the starting point for this journey.
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Table 8 Recommended changes to the farm planning program

Implementat
ion
Mechanism

Recommended Management Action

Responsibility



Priority

By end of 2008: Have
interim model fully
operational

RCT 1, 2,
3, 4, 5

WGCMA

Very
high

1.1.2 Feasibility study
to be completed by end
of 2009

RCT 1, 2,
3, 4, 5

WGCMA

Very
high

RCT 1, 5

DPI

High

RCT 1, 5

WGCMA
with
support
from DPI
and SRW

Very
high

Management Action
Target

Relevant
Resource
Condition
Target
(see
Section 6)

1.1 All Farm Planning
Planning

1.1.1: Implement interim step to integrate current farm planning programs:
 Regular communication between the deliverers of farm planning services including
GippsLandcare, DPI, farm planning consultants and industry groups to pool resources,
knowledge and share experiences.
 Develop information brochures summarising all of the farm planning and incentives
programs available to farmers in Gippsland (ie not limited to plan area) and publicise
through the media, on-line services and extension etc
 Pooling of data sources into a centralised repository including aerial photographs, soils
mapping, vegetation mapping, wetland mapping and digital elevation models.
1.1.2 Conduct a feasibility study into the potential for a new single model for all farm
planning across the area.
1.1.3 Conduct a trial of the recommended model from the feasibility study

1.1.3 Trial of new
model to be
implemented by mid
2010

1.2 Irrigation Farm Planning
Financial
Incentives

Regulatory

1.2.1 Continue with current incentives with the following changes:
a) A monitoring program be instigated to document how well IFPs are being implemented
plus a regular review of program based on the monitoring results
c) Ensuring that the need to address all regulatory issues such as vegetation clearing
permits and “Works on Waterway permits” are detailed in the IFP prior to payment of
landowner rebate.
d) That IFPs be broadened to provide farmers with guidance on appropriate water use
application
1.2.2 New Irrigation Developments: Implement Irrigation Development Guidelines
(WGCMA, 2007), including the requirement for either an “Irrigation Development Plan” or
some aspects of an “Irrigation Farm Plan”

10 yr target of 75% or
MID covered by IFP
(21,000ha or
2,100ha/year or 20 to
30 IFPs per year)
(Same as WGSMP
target)
Irrigation Development
Plans to be a
requirement for new
irrigation licences by
end of 2008
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7.4
On-farm irrigation and drainage management program
The management actions outlined in this section are targeted towards current and future irrigated
properties. On-farm irrigation and drainage management is important for addressing the causes of
the threats of deteriorating water quality, land salinity and algal blooms in rivers and lakes caused
by excess nutrients. In addition, water savings achieved through more efficient irrigation and
drainage practices can result in significant private benefits to landowners, if water is retained on
farm, or purchased for public benefit to provide water for the environment.
7.4.1
Program objectives and overall strategy
The objectives of the on-farm irrigation and drainage management program are:


To improve irrigation efficiency and reduce off-site drainage for the multi-benefits of 1)
nutrient reduction (public benefit) 2) salinity reduction (public benefit) 3) water saving benefit
(without Government intervention: mainly private benefit) and 4) economic productivity
(private benefit).



To ensure the responsible use of fertilisers to maximise agricultural production and minimise
off-farm discharge of nutrients



To ensure compliance with the regulatory requirements of dairy waste management especially
the prevention of off-farm dairy waste discharge.

The two main strategies adopted in this plan for achieving increased irrigation efficiency are:




Improving irrigation efficiency through:


flood to spray irrigation conversion



more efficient flood irrigation

Using re-use systems to catch irrigation and rainfall runoff which is then re-used on farm.

The management actions are focussed on appropriate farm planning, financial incentives and
regulation supplemented by extension and further research and investigation to infill knowledge
gaps. The main strategy for ensuring responsible fertiliser and dairy waste management is
extension and enforcement of dairy waste regulations. More information on the main principles
and mechanisms upon which the management actions are based and the barriers to the adoption can
be found in the supporting document to this plan (WGCMA, 2008).
7.4.2
The Management Actions
The recommended changes to the irrigation and drainage management program are detailed in
Table 9. The assets and threats adversely and beneficially affected by each management action are
detailed in Table 10.
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Table 9: Management actions addressing on-farm irrigation and drainage
Implementation Mechanism

Recommended Management Action

Management Action Target

2.1 Increased irrigation efficiency for existing & new developments
(in addition to installation of re-use systems and change to spray irrigation which are covered in other programs)
2.1.1a
2.1.1a
Regulation
New irrigation development
For new irrigation developments:
Water Use Licence conditions for new irrigation developments require that
guidelines to be in place and
best irrigation practices be used to minimise off-site impacts on third parties
utilised by July 2008
2.1.1b
and the environment as outlined in the Gippsland Irrigation Development
Guidelines (WGCMA, 2007).
Process and need for any
2.1.1b
changes to be made to
Water Use Standard
For existing irrigation developments after the unbundling process:
Water Use Licence Standard Conditions for existing irrigators can be
Conditions for existing
incrementally lifted to ensure that Water Use Objectives stated in the Water
irrigators to be determined
Act (1989) are being met. The Standard Conditions can only be revised
by June 2010
following consultation with all irrigators affected by the changes and after
allowing an opportunity for written submissions on the proposed changes.
Any changes to Standard Conditions must be consistent with Water Use
Objectives.

Extension

MER/ Education

Financial Incentives

If a significant need to revise Standard Conditions is identified in the life of
this Plan then an appropriate process will be initiated.
2.1.2 Maintain current extension program on irrigation efficiency and
introduce/integrate with extension program on fertiliser best management
practice.
2.1.3 Review the potential extension of the pilot study conducted in the
Nambrok area to benchmark water use per unit irrigated land by using SRW
property water use figures combined with mapped irrigated areas (from
satellite imagery –eg SKM, 2006) and cadastre/property area information.
2.1.4 Provide subsidised soil moisture monitoring probes to irrigators and
appropriate technical support on how to use information to increase irrigation
efficiency

Best management irrigation
and fertiliser practices on an
additional 22,500ha over 5
years (4,500ha per year)
Review to be completed by
end of 2008 with potential
extension to pilot study
implemented during 2009
2.1.4. Soil moisture probe
program to be in place by
mid 2008

Responsibility

Relevant
Resource
Condition
Target (see
Section 6)

Priority

WGCMA in
consultation with
SRW, DSE and
the irrigation
community

RCT 1, 5

Very high

DPI

RCT 1, 5

Very high

WGCMA

RCT 1, 5

High

2.1.4/5/6:
WGCMA

RCT 1, 5

2.1.5
High
2.1.6
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Implementation Mechanism

Recommended Management Action

Management Action Target

2.1.5: Implement recommended financial incentives (if any) for laser grading
and/or high flow flood irrigation (see Research and Investigation Action 2.1.7)

2.1.5. Implement incentives
(if applicable) by mid 2011.
Target of 50 ha/yr for high
flow flood irrigation

2.1.6 Review the applicability of continuing or expanding the “Water Swap”
trial - voluntary incentive scheme allowing irrigators to sell water share
licences in return for irrigation infrastructure improvements.
Research and invest.

2.1.7 Further investigate the nutrient, salinity and water saving benefits of
laser grading and high flow flood irrigation with the potential for introducing
incentives for one or both. The investigations should focus on the public
benefits which have not yet been proven. Also the investigation should focus
on whether high flows required by farmers can be physically delivered.
2.1.8: Undertake a catchment scale investigation of the total water balance
to determine the impact of on-farm water saving measures on river flow and
groundwater systems. Such a study should include a review of the water
balance study conducted as part of the MID2030 Strategy.

2.2 Spray irrigation
Financial Incentives

2.2.1 Continue with current financial incentives for spray irrigation
conversion with following changes:
a) Increase maximum payment to $550/ha to be closer to 15% of actual
capital costs and increased annually by CPI
b) Review the need to increase incentive to 25% of capital costs to maximum
payment of $900 in flood irrigated areas of high permeability soils where
“Annual Water Use Limit” is greater than the “Max Hydraulic Loading” as
determined by SKM (2006) AND land is in “high priority area” for improved
irrigation efficiency for salinity benefits (as defined in SKM, 2004)

Monitoring, evaluation and
reporting

c) Formalise area where incentives are available (eg see Fig 1 for plan area)
2.2.2: Information in CAMS on spatial distribution of funded spray irrigation
conversions to be added to the recent mapping of spray irrigation in the
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2.1.6. Review to be
completed by mid 2008
2.1.7 Study of benefits of
laser grading and high flow
flood irrigation by end of
2010

Responsibility

Relevant
Resource
Condition
Target (see
Section 6)

Priority

Moderate
2.1.7
High

2.1.7: WGCMA

RCT 1, 5

High

2.1.8: WGCMA

2.1.8: Water balance
investigation to be completed
by end of 2011

2,800 ha over 7 years from
June 2006 to June 2013 and
then re-evaluate in light of
progress on appropriate
conditions for existing water
use licences and new
irrigation licences.

DPI

RCT 1, 5

High

Single GIS layer to be
completed by mid 2008.

DPI

RCT 1

Moderate

Implementation Mechanism

Extension

Extension

Research and Investigation

2.3 Re-use systems
Financial Incentives

Extension
Regulation
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Recommended Management Action

Management Action Target

Responsibility

Relevant
Resource
Condition
Target (see
Section 6)

Priority

region to develop a single GIS layer of spray irrigation distribution. The GIS
layer can be regularly up-dated with new information as it comes to hand.
Develop an annual report that outlines the area of spray irrigation versus
targets (see also Man Action 2.3.5).
2.2.3 Continuation of current extension program to encourage greater
irrigation efficiency with the extension to be targeted towards high nutrient
producing catchments up-gradient of saline discharge areas for maximum
salinity and nutrient benefits
2.2.4 Development of a program to encourage landowners to collectively
plan extensions to 3 phase electricity network to reduce unit costs of
connection.
2.2.5 Field investigation to be undertaken into the production benefits of
flood to spray irrigation and compare to local anecdotal evidence provided in
studies such as SKM (2001) and investigations undertaken in other areas (eg
Efficient Irrigation Technology project undertaken by DPI of Shepparton
Irrigation Area). Field investigations should also review the changes in runoff
achieved from flood to spray irrigation conversion.
2.2.6 Local study into the greenhouse gas implications of flood to spray
irrigation conversion and how they may be either reduced or off-set using
information from other areas modified for local conditions (eg Efficient
Irrigation Technology project undertaken by DPI of Shepparton Irrigation
Area).

Regular reporting to
commence by mid 2008

DPI

RCT 1, 5

High

VFF or UDV
facilitated by
DPI and SRW
DPI

RCT 1

Moderate

RCT 1

Moderate

Investigation to be
completed by end of 2009

DPI

RCT 1

Moderate

2.3.1 Continuation of current rebate to irrigators of 50% of capital costs for
constructing re-use systems indexed annually for CPI. Formalise area where
incentives are available to the area covered by this plan.
2.3.2 Continue with current extension program and include focus on effective
management of reuse systems.
2.3.3
For new irrigation developments:
The need for re-use systems in new irrigation developments is to be guided
by the Gippsland Irrigation Development Guidelines (WGCMA, 2007).

80% of flood irrigation to
drain to re-use systems in 10
years

DPI

RCT 1, 5

Moderate

DPI

RCT 1, 5

Moderate

WGCMA in
consultation with
SRW, DSE and
the irrigation
community

RCT 1, 5

Moderate

To be implemented once
high nutrient producing
catchments have been
identified
Program to commence by
end of 2010
Investigation to be
completed by end of 2009

7 yr target:
Additional 8,400ha of
catchment draining to
properly managed re-use
(approx 1,200ha/yr or 24 reuse systems/yr)

Implementation Mechanism

Recommended Management Action

Regulation

2.3.4 Review the need for licensing of re-use systems over 1ML in storage
size per 10ha of catchment as currently required by the Farm Dams
Legislation
2.3.5: Annual reporting of the number and area of new and existing re-use
systems versus targets (see also Management Action 2.1.2) .

Monitoring evaluation and
reporting
2.4 Dairy Waste Management
Extension

Management Action Target

2.4.1 Integrate dairy waste and irrigation management extension (see 2.2.1).
Current dairy waste management plans to be integrated into Irrigation Farm
Plans (see 1.1.1b). Still a need to develop dairy waste plans for farms
without with an Irrigation Farm Plan.
2.5 Increased tillage to reduce nutrient discharge from farms
Research and Investigation
2.5.1 Further investigation into the benefits and costs of increased cultivation
and tillage on-farm (including potential nutrient benefits and soil erosion
costs)
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Responsibility

Priority

DSE

Relevant
Resource
Condition
Target (see
Section 6)
RCT 1, 5

Regular reporting to
commence by mid 2007

DPI

RCT 1

Moderate

Integration of dairy waste
extension and irrigation
management extension by
end of 2008

DPI

RCT 1

Moderate

Investigation to be
completed by end of 2009

DPI

RCT 1

Moderate

Moderate

Table 10: Assets and threats affected by on-farm irrigation and drainage management actions (3 =
beneficially affected, 2 = adversely affected)
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7.5
Floodplain and off-farm drainage management
The Macalister Irrigation District and surrounding dryland areas is drained by a series of artificial and
modified natural water courses which transport irrigation runoff and rainfall runoff to Lake Wellington
either directly or via the Avon, Thomson, Latrobe or Macalister Rivers. The drainage water can contain
significant contaminants including nitrogen, phosphorus and salt. The management of this drainage
water is critical to the health of the major rivers, the Gippsland Lakes and surrounding wetlands. In
particular, the reduction in the discharge of nutrient rich waters to the lakes is critical to reducing the
threat of algal blooms in the Gippsland Lakes.
7.5.1
Program objectives and overall strategy
Although the West Gippsland Floodplain and Drainage Plans (SKM 1999a, and 1999b) will be
reviewed and renewed over the next few years, the Macalister Land and Water Management Plan
provides interim guidance on the management of the floodplain and drainage in the area particularly
aimed at reducing nutrient loads.
The objectives of the floodplain and drainage management program are:


To reduce the flow of nutrient rich drainage water to Lake Wellington;



To determine the correct balance between natural flooding to maintain the eco-systems of
floodplains and the protection of agricultural land from flooding;



To ensure that all major earthworks and developments are appropriately planned to ensure no
significant adverse effects on the environment or neighbouring properties; and



To manage and maintain the drainage network in the region including modified natural water
courses and constructed drains.

Management actions to reduce the flow of nutrient rich waters to the lakes can often result in reduced
flows in drains and natural water courses draining the area. This plan has determined that, in most
cases, the objective of reducing the flow of nutrient rich waters to the lakes takes preference over
maintaining natural flows in water courses. The large benefits to the health of the lakes obtained from
actions to reduce drainage volumes outweighs the small dis-benefit associated with reducing flow in the
various natural water courses in the area.
There is also a potential conflict between the environmental benefits of maintaining natural flooding
regimes on local floodplains and the economic cost to landowners of periodic flooding over agricultural
land. There are a number of flood control structures and levies in the region to reduce the impact of
flooding on agricultural land (eg flood structure on Latrobe River and Macalister River). This plan
advocates a case by case assessment of the economic, social and environmental benefits and costs of
maintaining, enhancing or dismantling such artificial structures.
7.5.2
Management Actions
The management actions for the off-farm drainage program are listed in Table 11. The assets and
threats affected and the management actions addressing off-farm discharge are listed in Table 12.
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Table 11: Off-farm drainage management actions
Implementation
Mechanism

Recommended Management Action

Management Action
Target

Responsibility

Relevant
Resource
Condition
Target (see
Section 6)

Priority

3.1.1 Continue with current program of allowing current level of drain diversion with
following additions:
a) Re-direct saline discharges from Salinity Control Groundwater Pumps numbers 4,
11, 13, 21 and 23 into nearby channels to reduce the salinity of drain water and
provide greater opportunity for drain diversion (also recommended in the MID2030
Strategy)
b) Expand drain monitoring network and provide drain diverters with information on
instantaneous drain flows (also recommended in the MID2030 Strategy)
c) Annually review and report on drain flows and drain agreements to identify trends
(also recommended in the MID2030 Strategy)

Complete tasks by end
of 2013

SRW

RCT 1, 5

High

To be determined

SRW

RCT 1, 5

Moderate

To be determined

SRW

RCT 1, 5

Moderate

Investigation to be
completed by end of
2015

SRW to
discuss with
funding bodies

RCT 1, 5

High

SRW

RCT 1, 5

High

3.1 Drain diversion
Regulation

3.2 In-drain wetlands
3.2.1 If on-going drain phosphorus monitoring suggests that on-farm measures have
Research and
Invest.
a reduced up-take or are becoming less effective and P reduction needs to be
accelerated, then investigate the feasibility of in-line wetlands with or without off-line
wetlands (especially in the CG3 drain in the Kilmany Gap area) by expanding on study
by Ecological Engineering (2006).
3.2 Off-line wetlands
3.3.1 If on-going drain phosphorus monitoring suggests that on-farm measures have a
reduced up-take or are becoming less effective and P reduction needs to be
accelerated, expand on study by Ecological Engineering (2006) by investigating the
feasibility of off-line wetlands with or without in-line wetlands (especially in the CG3
drain in the Kilmany Gap area).
3.4 Off-line storage and usage
3.4.1 Investigate possible financial incentive for diverting high flow drain flows into offOn-ground works
and financial
line storages for later irrigation use similar to Goulburn Broken region (25% incentive
incentives
to max of $20,000 for construction of minimum 50ML storage)
3.5 Head of drain re-use systems
3.5.1 Allow irrigators the option of using heads of drains as re-use systems subject to
On-ground works
and extension
investigation of the effects of such actions.
Research and
Invest
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Implementation
Mechanism

Recommended Management Action

Management Action
Target

3.6 Ensuring rural earthworks and urban development doesn’t have adverse affects on flooding and drainage
3.6.1 All irrigation farm plans to be referred to WGCMA for comment on implications
3.6.1 All irrigation farm
Regulation
for floodplain and drainage issues prior to rebate payment.
plans referred to
WGCMA for comment
by beginning of 2008
3.6.2 Review and develop a new West Gippsland regional floodplain strategy and
3.6.2 Plan developed
Strategic Planning
West Gippsland regional drainage strategy
by 2009
3.7 Ensuring correct balance between protecting the ecology of the floodplain and preventing flooding on agricultural land
3.7.1 Conduct an investigation into the environmental, social and economic costs and 3.7.1 Investigation
Research and
Invest.
benefits associated with maintaining floodgate structure along the Latrobe River near
completed by mid 2008
Rosedale and Macalister River south of Maffra. Develop policy on responsibility for
maintenance, replacement and possible dismantling of these structures.
3.8 Maintenance and management of water ways and drains
3.8.1 Determine the management objectives of water courses being used as drains in 3.8.1 Management
Strategic Planning
objectives determined
the Macalister Irrigation District. Some of these water courses are modified natural
by mid 2012
“waterways” (as defined under the Water Act) and others are constructed drains. The
management objectives should take into account the environmental significance of the
drains.
3.8.2 Increase extension and support to landowners to manage drains and/or
3.8.2 Formal extension
Extension
waterways appropriately such as excluding stock access and supporting re-vegetation program in place by
2010
projects which stabilise drain and water way banks
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Responsibility

Relevant
Resource
Condition
Target (see
Section 6)

Priority

WGCMA

RCT 1, 5

High

WGCMA

RCT 1, 5

High

WGCMA

RCT 5

Moderate

WGCMA
(lead) + SRW

RCT 1, 5

Moderate

WGCMA

RCT 1, 5

High



Table 12: Assets and threats addressed by off-farm drainage management actions(3 = beneficially affected, 2 = adversely affected)
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7.6
Native vegetation Management Program
The set of management actions identified in this program includes the protection, enhancement and
restoration of native vegetation in wetland, riparian and terrestrial regions.
7.6.1
Program objectives and overall strategy
The objectives of the native vegetation program are the same as the resource condition targets
listed in Section 6.
Although the priorities for native vegetation protection, enhancement and restoration are largely
detailed in the Biodiversity Action Plans, there is limited detail on how these priorities are to be
achieved. Rather than re-stating the priorities from the detailed existing plan, this plan focuses on
how these priorities are to be achieved through the existing native vegetation programs. The
existing programs are described in more detail in the supporting document to this plan.

7.6.2

Management Actions

Table 13 details the current programs, recommended changes to the current program and assigns
responsibility for each action. The actions in Table 13 were developed by the Biodiversity Subcommittee of the Macalister Land and Water Management Plan. The management actions make
reference to many of the existing native vegetation programs which are described in more detail in
the supporting document to this plan WGCMA (2007). The assets and threats affected by the
management actions are shown in Table 14.
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Table 13 Native vegetation management actions (including riparian, wetland and terrestrial regions)

Implementatio
Recommended Management Action
Management Action Target
n Mechanism
4.1 Protecting and enhancing remnant native flora and fauna in terrestrial, riparian and wetland areas (relevant to RCTs 2 and 3 in Section 6.2)
4.1.1 Integrate native vegetation management including threatened flora and fauna management and 4.1.1. Native vegetation issues to be
Farm Planning
wetland management into new Farm Planning program covering both dryland and irrigated areas.
integrated into “Interim farm planning
Farm planning to include native vegetation protection, enhancement and re-vegetation issues for
model” by Dec 2008 and into “Final
both short term interim farm planning model and longer term, more integrated model (see Section
farm planning model” by the end of
2010 (see Sect 8.1.1 and Man. Action
8.1.1 and Management Action 1.1.2). The inclusion of native vegetation and wetland management
1.1.2 for more details)
issues into farm plans will allow landowners access to increased incentive payments for protection
(and re-establishment) of native vegetation and wetlands (see Management Action 4.1.11 below).

Regulation

Extension

Priority

WGCMA (lead)
with support
from
GippslandCare
Wellington
Shire
DPI
Greening Aust
Trust for Nature

High

4.1.2 Continued implementation of Local Govt permit system for land clearing and Vict Govt’s “Net
Gain” policy with all permits and off-sets logged and tracked through the new Native Vegetation
Permit Tracking System (see Man. Action 4.1.18)

4.1.2 100% of permits and off-sets to
be logged and tracked in NVTPS3 by
2010

4.1.2 DSE and
Wellington
Shire

4.1.2/3/4
High

4.1.3 Where relevant, ensure appropriate use of Property Vegetation Plans (PVPs) and Native
Vegetation Precinct Plans (NVPPs) to ensure there is a plan in place to manage remaining native
vegetation and re-vegetation for areas planning to be cleared.

4.1.3 All larger clearing permits –
Proponents be required to have PVPs
or NVPPs

4.1.3
Wellington
Shire

4.1.5/6/7
Moderate

4.1.4 Clearing off-sets to have a Conservation Covenant or be protected under Section 173 of
Planning and Environment Act to ensure protection in perpetuity

4.1.4 To be implemented
immediately

4.1.5 Review and amend the Wellington Shire’s Wetlands Environmental Significance Overlay in the
context of the West Gippsland Wetlands Strategy and associated wetlands mapping

4.1.5 Review to be completed by
2009

4.1.4 Trust for
Nature and
Wellington
Shire

4.1.6 Review and amend the Wellington Shire’s Coastal and Gippsland Lake’ s Environmental
Significance Overlay in the context of new mapping and technical information available.

4.1.6 Review to be completed by
2009

4.1.7 Develop a Vegetation Protection Environment Significance Overlay to legislate the protection of
native vegetation for proposed changes in landuse and/or development.

4.1.7 Veg Protection ESO to be
completed by 2009

4.1.8 Greater emphasis on enforcement of the requirements of clearing permits and ESOs and
completion and implementation of Property Vegetation Plans (PVPs) and ‘Native Vegetation Precinct
Plans’ NVPPs –see previous column for details
4.1.9 Continue with current program and make stronger link with various re-vegetation and protection
of existing native vegetation programs by increasing financial incentives available to farmers with
Conservation Covenants and/or approved farm plans (see Man. Action 4.1.11).

4.1.8 Resources in place to enforce
the requirements of clearing permits
and ESOs by June 2008
4.1.9 2 farms per year covenanted
within the plan area

4.1.8 DSE and
Wellington
Shire
4.1.9 Trust for
Nature

4.1.10 Quarterly meetings between
extension service deliverers to coordinate activities
4.1.11 At least 2 workshops per year,
at least 2 training sessions per year
commencing immediately

4.1.10 Co-ord
by WGCMA
and including:
Trust for
Nature,
Greening

4.1.10 Greater co-ordination of extension activities and services between Trust for Nature, Greening
Australia, GippsLandCare, Grassland Conservation Management Network and Land for Wildlife.
Include formal agreement between Greening Australia and DSE and between Greening Australia and
Wellington Shire regarding co-ordination of extension and incentive services for native vegetation and
on-farm wetland management.
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Responsibility

4.1.8
Moderate

4.1.5/6/7
Wellington
Shire

4.1.9 High
4.1.10/11/12
/13
Moderate
4.1.14 High

Implementatio
n Mechanism

Recommended Management Action

Management Action Target

4.1.11 Broaden agency knowledge on wetland issues using workshops, training programs etc to
ensure that appropriate wetland management is appropriately built into existing on-farm programs. A
high priority initial task is to communicate the outcomes of the wetland mapping, wetland inventory
and Wetland Management Plan projects which are all highly relevant to the plan area.

4.1.12: Extension officers to include
wetland issues in discussions with
landowners

4.1.12 Extension to landowners on the appropriate on-farm management of wetlands including the
rehabilitation of wetlands and the importance of wetlands to the farming enterprise (eg for nutrient
recycling). Examples include workshops, farm days, brochures etc
4.1.13 Raise awareness with forestry/plantation operators on the importance of water regime and
appropriate vegetation for wetland condition. Develop extension material to guide operators on best
management practices for wetland areas including the impact of landforming, control of escapee
Radiata Pine and the importance of re-instating wetland vegetation

Responsibility

4.1.13 Commencement of dialogue
with forestry/plantation operators by
end of 2007

Australia,
GippsLandCare
, Gippsland
Conservation
Management
Network and
Land for
Wildlife.

4.1.14 Review of potential sites for
purchase by end of 2008

4.1.11
WGCMA

Priority

4.1.12 DPI
extension
officers

4.1.14 Review potential for purchasing, covenanting and selling environmentally significant properties
within the plan area either through funds provided by private or public sector (eg Trust for Nature’s
current “Revolving Fund Program”.) Also, review potential sites for purchasing of environmentally
significant land in private ownership for public management (eg similar to Heart Morass purchase).

4.1.13
WGCMA
4.1.14 Trust for
Nature and
WGCMA

Govt.
incentives/on
ground work

4.1.15 Landowner incentives for protection of native vegetation be increased if there is an approved
farm plan addressing native vegetation management on the property. The incentive should be at
least 75% of fencing costs consistent with the 100% of costs rebated if there is a more onerous
Conservation Covenant.
4.1.16 Broaden financial incentives for fencing of native vegetation to include high priority on-farm
wetlands to reduce stock access.
4.1.17 Improve co-ordination between the various programs and service delivery groups (including
those promoting re-vegetation – see below). Include formal agreement between Greening Australia
and DSE and between Greening Australia and Wellington Shire regarding co-ordination of extension
and incentive services for native vegetation and on-farm wetland management (see also
Management Action 3.1.10). Review potential models for the delivery of native vegetation and onfarm wetland projects including the expansion of the Farm Planning model of a ‘Case Manager”
providing a single point of contact for all on-farm Govt extension and incentive services (see Section
8.1.1 and Management Action 1.1.2). Conduct a pilot trial of chosen model.
4.1.18 Priority given to local vegetation protection projects which contribute to achieving the regional
targets of protecting priority EVCs and threatened flora and fauna species as stated in the various
strategic plans (e.g. WG Native Vegetation Plan, Biodiversity Action Plans and West Gippsland
Salinity Plan)
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4.1.15 Study to determine appropriate
increase in incentives completed by
June 2009 Incentive increase
implemented by June 2010.

4.1.16 Broadening of financial
incentives by June 2010
4.1.17 Agreement between GA, DSE,
Land Care and WS by June 2008
Case manager model for extension
services to be reviewed by end of
2010
4.1.18 Immediate implementation
including education program to
LandCare, GA, Trust for Nature and
Wellington Shire officers on regional
priorities

4.1.15
Wellington
Shire and
Greening Aust,
Trust for Nature
and co-ord by
WGCMA
4.1.16
Greening Aust
and LandCare
4.1.17 Coordinated by
WGCMA
Seed Bank:
Greening Aust
4.1.18 to 4.1.20
WGCMA

4.1.15 to
4.1.19: High

Implementatio
n Mechanism

Recommended Management Action

Management Action Target

4.1.19 Priority given to local projects with multi-benefits (eg biodiversity, salinity and/or production) –
see research and investigation project below

4.1.19 Multi-benefits of protection,
enhancement and re-veg to be
identified by end of 2007 (see 4.1.23)
and used for implement by Mar 2008

4.1.20 Continued operation of Maffra Seedbank with attention directed to improving access to seed
supply and tube stock for wetland vegetation species and ensuring that seed and tube stock have a
local provenance wherever possible.

Market Based
Instruments/
Financial
Incentives

Research and
Investigation

Responsibility

Priority

4.1.21 DSE
(and GA, WS,
GippslandCare,
Trust for
Nature)
4.1.22
WGCMA
4.1.23:
WGCMA

4.1.21 High

4.1.20 Commenced by mid 2008

4.1.21 Ensure all relevant statewide market based instrument programs (eg Bushtender) are
available to all landowners in plan area and publicise availability and benefits

4.1.21 Extension and publicity
program to be in place by June 2007

4.1.22 Review “Wetland Tender” program trial in South Gippsland (once completed) and determine
applicability to the plan area. The “Wetland Tender” program is similar to other MBI schemes such as
“Bush Tender” where landowners competitively tender for contracts to improve the condition of
wetlands on their land.
4.1.23 Conduct an investigation into areas where either protection of existing native vegetation or revegetation of native vegetation provide multi-benefits (eg salinity, biodiversity, production). Such a
project should build on the experiences of a similar project conducted on the Red Gum Plains. Use
the outcomes of the project to direct priorities for protection of existing native vegetation and planting
new native vegetation – see management actions above and below.

4.1.22 To be completed once trial in
South Gippsland is finished

4.1.23 Multi-benefits of protection,
enhancement and re-veg to be
identified by end of 2007 and used for
implement by Mar 2008

4.1.24:
WGCMA

4.1.24 Ground truth the new extent of native vegetation mapping undertaken by ARI and provide
feedback to DSE on changes to mapping. Assist DSE establish a new EVC map for the region.

4.1.24 To be completed by end of
2010

4.1.26
WGCMA

4.1.25 Conduct an investigation into the effect of climate change on remnant native vegetation and
develop management actions to address.

4.1.25 End of 2010

4.1.27
WGCMA

4.1.22 High

4.1.23 to
4.1.26:
Moderate

4.1.26 End of 2009
4.1.26 Undertake further wetland inventory and Index of Wetland Condition surveys to verify the
condition trends of wetlands on farm land across the plan area. Prioritise wetlands for protection
based on outcomes.

Monitoring,
evaluation and
reporting

4.1.27 Investigate groundwater/ surface water interaction in representative wetlands in the region to
determine the implications for groundwater management in the region and the impacts of secondary
salinisation from a high water table
4.1.28 All Govt provided incentives for protection of native vegetation to be recorded on CAMS
4.1.29 Annual report required of areas of existing native vegetation protected and compared against
management action targets and resource condition targets. Report to recommend changes to
program based on outcomes of monitoring and evaluation.
4.1.30 Support the development and implementation of the new Native Vegetation Permit Tracking
System (NVTPS3) - a decision recording and support system that will track off-sets, permits,
BushTender and BushBroker sites. The new system will include aerial photography and an upgraded
spatial interface. The system will be consistent with CAMS and will link to SPCMS.
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4.1.27 End of 2009

4.1.28 Immediate and on-going
implementation with 100%
compliance by June 2009
4.1.29 First report due Dec 2008
4.1.30 Local support for role out of
NVTPS3 as per DSE timetable

4.1.28
Greening Aust,
Wellington
Shire and
WGCMA
(landcare)
4.1.29
WGCMA

Moderate

Implementatio
n Mechanism

Recommended Management Action

Management Action Target

4.1.31 Input historical clearing permits into new Permit Tracking System (NVPTS3)
4.1.32 Continual up-dating of extent of native vegetation mapping layer based on new information
and field observations. 5 yearly review of EVC assignment, Landscape context, Bioregional
Conservation Status and Conservation Significance layers.

4.1.31 Information entered into
NVTPS3 by 2010

Responsibility

Priority

4.1.30/31
Wellington
Shire/ WGCMA
4.1.33 DSE

4.1.32 Ongoing
4.2 Restoration of Native Vegetation (relevant to RCT4 in Section 6.2)
4.2.1 Landowner incentives for planting of native vegetation be increased if there is an approved farm
Incentives/ on
ground work
plan addressing native vegetation management and/or the existence of a “Conservation Covenant”
on the property. Study required to determine appropriate increase in financial incentive.
4.2.2 Improve co-ordination between the various programs and service delivery groups (including
those promoting protection of existing native vegetation – see above). Review potential models for
the delivery of native vegetation projects including the expansion of the Farm Planning model of a
‘Case Manager” providing a single point of contact for all on-farm Govt extension and incentive
services (see Section 8.1.1 and Management Action 1.1.2). Conduct a pilot trial of chosen model.
4.2.3 Review procedures to ensure priority is given to local revegetation projects which contribute to
achieving the regional targets of protecting priority EVCs and threatened flora and fauna species as
stated in the various strategic plans (eg WG Native Vegetation Plan, Biodiversity Action Plans and
West Gippsland Salinity Plan). For example, the key relevant targets should be summarised and
made available to all native vegetation agencies, Landcare groups and other community groups (eg
Rail Trail Committee, Field Naturalists etc)

4.2.1 Study into appropriate incentive
increase by 2009 and implemented in
early 2010
4.2.2 Pilot trial of chosen model to be
implemented by end of 2009
4.2.3 Procedures to be reviewed and
relevant targets summarised by end
of 2008
4.2.4 Implementation to occur after
investment project (4.1.17) completed
at end of 2007

4.2.4 Priority given to re-vegetation projects with multi-benefits (eg biodiversity, salinity and/or
production) as developed through the research and investigation project 4.1.17 detailed above).
4.2.5 WGCMA re-vegetation of riparian areas after willow removal:
Ensure that appropriate species are used for re-vegetation of riparian areas including the
understorey species such as sedges and grasses. WGCMA to consult with Greening Australia
and LandCare on appropriate species.

Increase the width of plantings to include existing remnant vegetation and adjacent wetlands
4.2.6 All re-vegetation projects to adhere to local standards for sourcing seed and tube stock (see
management action 4.2.11 for developing these standards)
4.2.7 Publicise the Bush Broker to landowners wanting to protect and enhance native vegetation.
Provide local support services for landowners wanting to participate in the scheme

4.2.1, 4.2.2,
4.2.4, 4.2.5,
4.2.6 Coordinated by
WGCMA but
including
DSE,Landcare
DPI, Trust for
Nature and
Greening
Australia

4.2.1, 4.2.4,
4.2.5 High
4.2.2, 4.2.3,
4.2.6
Moderate

4.2.3 WGCMA
to take lead
role and
communicate
with other
stakeholders



Market Based
Instruments

Research and
Investigation

4.2.8 Provide input as required for MBI projects directed at re-vegetation projects (eg Carbon Tender,
carbon off-set schemes for Govt vehicle etc).
4.2.9 Combine local target areas for re-vegetation with new DSE maps of “Landscape Preference for
Re-vegetation” and provide feedback to DSE. Of particular importance is the need to include habitat
for threatened fauna in re-vegetation targets
4.2.10 Assist the Macalister Research Farm in managing and restoring native vegetation and use as
a demonstration of how grazing and native vegetation can be integrated to improve productivity and
environmental outcomes.
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4.2.7 Immediate implementation
4.2.8 Future implementation as
programs materialise
4.2.9 Immediate start with
completion by middle of 2008
4.2.10 On-going with
commencement during 2007

WGCMA to
take lead role
assisted by
Greening Aust
and LandCare
All Research
and
Investigation
projects to be
co-ordinated by
the WGCMA

High

Moderate

Implementatio
n Mechanism

Education and
extension

Monitoring,
evaluation and
reporting

Recommended Management Action

Management Action Target

4.2.11: Determine an appropriate local standard for the sourcing and standards of local seed and
tube stock to ensure consistency across all re-vegetation projects

4.2.11 To be completed by end of
2007

4.2.12 Investigate the barriers to community and LandCare Groups conducting re-vegetation (or
protection of vegetation) on public land and recommend solutions to these barriers.

4.2.12 Database and summary of the
findings to be established by end of
2007

4.2.13 Draw information from research together into a single consolidated database and publicise
main findings and contacts for more details
See 4.1.16 Greater coordination of extension activities and services between Trust for Nature,
Greening Australia, GippsLandCare, Gippsland Plains Conservation Management Network and Land
for Wildlife. Include formal agreement between Greening Australia and DSE and between Greening
Australia and Wellington Shire regarding co-ordination of extension and incentive services.
4.2.14 Commence education program in schools and LandCare Groups etc regarding pre-European
flora and fauna, current situation and regional and local targets including current projects and Govt
programs. Waterwatch education program is an appropriate model.
4.2.15 All Govt provided incentives for protection of native vegetation to be recorded on CAMS

Priority

4.2.14 Extension and education
program to commence in 2007

4.2.14
Greening
Australia, Trust
for Nature and
LandCare coordinated by
WGCMA

Moderate

4.2.15 To commence immediately

Greening
Australia and
LandCare coordinated by
WGCMA

Moderate

4.2.16 Annual report required of areas of new native vegetation planted through Govt
incentive/extension programs and compared against management action targets and resource
condition targets. Report to recommend changes to program based on outcomes of monitoring and
evaluation.

4.2.16 Annual report completed by
December 2008

4.2.17 Follow up required on 20% of Govt funded on-farm re-vegetation projects to determine the
quality of work conducted and if any additional extension is needed. The outcomes of this review
needs to inform the various re-vegetation programs and feed into the annual review

4.2.18 To commence immediately

4.2.18 Support the development and implementation of the new Native Vegetation Permit Tracking
System (NVTPS3) – see 4.1.18 above for more detail
4.2.19 Develop an audit system of all Govt funded native vegetation restoration programs to assess
the degree of success and failure of each project and lessons learnt. Such a system should ideally
audit 10% of projects at a broad level while a smaller number of projects should be audited at a more
detailed level. The outcomes of the audits should be communicated to all agencies delivering native
vegetation restoration projects to allow program adjustment.
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Responsibility

4.2.17 To commence in mid 2008

4.2.19 Audit system developed by
mid 2008

Implementatio
Recommended Management Action
n Mechanism
4.3 Restoration of threatened flora and fauna species (relevant to RCT3 in Section 6.2)
Extension
4.3.1 Ensure all native vegetation protection, enhancement and restoration extension programs to
include the protection and enhancement of threatened species. Such an action is likely to involve a
greater co-ordination across extension agencies and education programs targeted at extension
officers on local threatened flora and fauna species, identification and mapping of threatened species
and the management actions within the ABC database.
4.3.2 Provide information to landowners on value, identification and protection of threatened flora and
fauna species through workshops, field days etc.
Monitoring,
reporting and
evaluation

4.3.3 Publicise the current mechanisms for collecting and storing information on the type and location
of threatened flora and fauna species.
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Management Action Target

Responsibility

Priority

4.3.1 Local tool kit for agencies to be
developed by end of 2008. On-going
education programs for agency staff
to commence by end of 2008.

Co-ordinated
by DSE
(Traralgon)

Moderate

Co-ordinated
by DSE
(Traralgon)

Moderate

4.3.2 Workshops and field days to
commence by end of 2008
4.3.3 Publicity to begin in mid 2008

Table 14; Assets and threats addressed by native vegetation management actions(3 = beneficially
affected, 2 = adversely affected)
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7.7

Pest plant and animal management

7.7.1
Program objectives and overall strategy
The objectives of the pest, plant and animal management program is to provide public and private
land managers with the information, tools and incentives to reduce the incidence of pest animals
and weeds in the plan area.
The actions listed in this plan relating to pest plant and animal management focus on the following:


The need for the development of a West Gippsland pest plant regional plan and a West
Gippsland pest animal regional plan



The need to incorporate pest plant and animal issues into farm planning programs



The need for better co-ordination of native vegetation and pest plant and animal programs



The need to develop a single system for weed and pest animal mapping across all relevant
stakeholders.

It is important to note that many of the actions in this plan may be superseded by the future
development of the West Gippsland Regional Weeds Plan and West Gippsland Regional Pest
Animals Plan. However, the actions in this plan provide some direction on the actions for the plan
area while these regional plans are being developed.

7.7.2

Management Actions

The new actions to address pest plant and animal management in the plan area are listed in Table
15.
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Table 15 Pest plant and animal management actions
Implementation Recommended Management Action
Mechanism
5.1 Control of weed species and pest animals on private land
5.1.1 Develop a West Gippsland Weed Plan and a West Gippsland Pest Animal
Strategic
Planning
Action Plan with appropriate input and endorsement by community and government.
5.1.2 Develop and implement a process for regular review of the local gazetted
noxious plants and animals stated in the Noxious Weed Review
Farm Planning

5.1.3 Integrate on-farm planning of pest plant and animal control into new Farm
Planning program in both short term interim farm planning model and longer term,
more integrated model (see Section 8.1.1 and Management Action 1.1.2).

On-ground
works/govt.
incentives

5.1.4 Improve co-ordination between the various programs and service delivery
groups (including native vegetation programs). Review potential models for the
delivery of on-farm pest plant and animal projects including the potential expansion of
the Farm Planning model.
5.1.5 Continue to monitor and enforce compliance

Regulation

5.1.6 Clarify and publicise the responsibility for control of weeds along roadsides
based on the outcome of the Noxious Weeds Review

Extension

Monitoring
Evaluation and
Reporting

5.1.7 Continue with extension programs and integrate with the various native
vegetation extension programs (see 5.1.6).
5.1.8: Support local Landcare groups and the Maffra Foothills Land Area Weed Plan
Reference Group to eradicate pest plant and animals.
5.1.9: As part of the development of regional plans for pest animal and pest plant
management (action 5.1.1), review current weed and pest animal mapping systems
and documentation of on-ground works. Eg there would be efficiencies in DPI and the
Local Govt using a single database for storage of local weeds and pest animal data

Management Action Target

Responsibility

Priority

5.1.1 West Gippsland Weed and Pest
Animal Action Plan to be completed by
mid 2009

5.1.1 WGCMA,
DPI and DSE

5.1.1 Very
High

5.1.2: WGCMA
and DSE

5.1.2 High

5.1.3 WGCMA

High

5.1.4: WGCMA

High

5.1.5: Compliance resources to be
based on regional priorities determined in
the regional pest plant and pest animal
plans (see Action 5.1.1)

5.1.5: DPI

High

5.1.6: Timetable for implementation
based around DSE process

5.1.6: DPI coordinated by
WGCMA

5.1.2: Process for local review to be
established by end of 2008
5.1.3 Pest plant and animal issues to be
integrated into “Interim farm planning
model” by Dec 2007 and into “Final farm
planning model” by the end of 2009 (see
Sect 8.1.1 and Man. Action 1.1.2 for
more details)
5.1.4: Case manager model for extension
services to be reviewed by end of 2009

5.1.7/8 On -going

High
5.1.8:
GippsLandCare
(WGCMA)

5.1.9: Review of weed and pest animal
mapping systems to be completed during
development of regional plans by the end
of 2010
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5.1.9: WGCMA
and DPI

Moderate

Implementation Recommended Management Action
Mechanism
5.2 Control of weeds and pest animals on public land
5.2.1 Co-ordinate a local response from agencies and community on the draft
Strategic
Planning
guidelines for managing weeds on private land and determine and publicise the
implications for local public land managers
On-ground
5.2.2: Continue to ensure public land managers are complying with their obligations
works/
regulation
under the CALP Act (1994)
5.2.3: Broaden the focus of WGCMA willow removal plan to other weeds in riparian
areas such as Poplars and Blue Periwinkle. The program needs to be guided by the
outcomes of the Noxious Weeds review process in the short term until a regional
weed plan can be developed (see Action 5.1.1)

Monitoring
evaluation and
reporting
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5.2.4: Determine and publicise the local implications for the Statewide initiative on the
control of weeds and pests on public land
5.2.5: See 5.1.12 for actions relating to pest plant and animal mapping systems.

Management Action Target

Responsibility

Priority

5.2.1 Adhere to DSE timetable for
comments on guidelines

5.2.1 Coordinated by
WGCMA
5.2.2: DPI

High

5.2.2: Compliance resources to be
based on regional priorities determined in
the regional pest plant and pest animal
plans (see Action 5.1.1)
5.2.3 To be implemented immediately
through consultation with the various DPI
weed officers

High

5.2.3: WGCMA
5.2.4: WGCMA
and DPI

5.2.4: On-going
5.2.5 See 5.1.12

5.2.5: DPI coordinated by
WGCMA

High

7.8

Environmental flow management program

7.8.1
Program objectives and overall strategy
The program objective is to identify and implement actions to address the identified shortfall in
environmental flows in the major rivers and wetlands in the area and the Gippsland Lakes.
There are a number of sources for gaining additional water for use as environmental flows to make
up the shortfall identified in the relevant scientific studies:
1) Purchasing water savings from upgrades to on-farm irrigation systems to improve efficiency
and hence reduce losses:
2) Purchasing water savings created by upgrades to the channel delivery system to reduce losses;
3) Unallocated water from Blue Rock Dam.

The management actions listed in this plan are aimed at identifying the environmental flow
requirements of priority wetlands and the Gippsland Lakes which have not previously had technical
studies undertaken. The actions also focus on actions to progress the identification of suitable
sources of water to meet the environmental flow requirements of the major rivers, wetlands and
Gippsland Lakes.
7.8.2
Management Actions
The new management actions to address the environmental flow requirements for the major rivers,
the Gippsland Lakes and associated wetlands are listed in Table 16.
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Table 16: Management actions to address river health and the water requirements for the Gippsland Lakes and associated
wetlands (in addition to the actions listed in the West Gippsland River Health Strategy (WGCMA, 2005)



On-ground
action
6.1 Identify and
implement
actions to
increase
environmental
river flows to
match
environmental
requirements

Implementati
on
Mechanism
Research and
Investigation

Recommended Management Action

Management Action Target

Responsibility

Priority

6.1.1 Complete study into environmental water requirements of
the Gippsland Lakes and associated ecosystems (including the
lower wetlands and estuarine reaches of rivers) and determine
additional environmental flow required in rivers draining to the
lakes to ensure environmental objectives of the lakes are met.

6.1.1: Stage 1 describing the
role of freshwater inflows to the
health of the Gippsland Lakes to
be completed by June 2008.
Stage 2 determining the
environmental flow requirements
of the lakes to be completed by
June 2009

WGCMA

High

6.1.2 Determine the environmental water requirements for the
Heart Morass, Dowd Morass and Sale Common
6.1.3 A review of the range of water saving options available to
meet the identified shortfall in environmental flow requirements of
rivers, wetlands and the Gippsland Lakes including the potential
for Government investment in infrastructure up-grades proposed
in the MID 2030 strategy. An investment plan should be
developed based around the highest priority options identified in
the review.
6.1.4 Undertake a study into the potential impact of climate
change on river flows and groundwater recharge and incorporate
results into calculations of additional river flow required to meet
the environmental objectives of the rivers, wetlands and Gippsland
Lakes

6.1.2: Studies into
environmental water
requirements of Heart Morass,
Sale common and Dowd Morass
to be completed by end of 2009
6.1.3 Review to be completed
by mid 2009
6.1.4 Study on impact of climate
change to be completed by mid
2009
6.1.5 To be determined

6.1.5 If the ‘Water Swap’ trial is successful, extend the program for
as long as it is being effective and there is demand.
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7.9
Groundwater
Groundwater is coming under increasing pressure from irrigation and urban supply development within
the region. This plan provides some priority actions in response to these pressures. The supporting
document to this plan details the current groundwater management arrangements including descriptions
of the “Groundwater Management Areas” and “Water Supply Protection Areas” referred to in this plan.
The supporting document also lists the key management issues for each aquifer (WGCMA, 2008).
7.9.1
Program objectives and overall strategy
The objective of the groundwater management program is to ensure groundwater extraction is
sustainable and does not adversely affect groundwater dependant ecosystems such as rivers, wetlands
and the Gippsland Lakes.
The management actions listed in this plan are focused on the following issues:


The development of management plans or management rules;



Changing the boundaries of some groundwater management areas to better reflect the extent of the
useable aquifer;



The need for information on the extent and significance of groundwater/ surface water interaction
in groundwater dependant eco-systems such as rivers, wetlands and the Gippsland Lakes



The need for additional monitoring bores to provide information on the extent of some aquifers and
groundwater levels.

In addition to these management actions, SRW proposes a series of projects to better understand and
manage groundwater resources across southern Victoria (including the plan area). These projects,
described in detail in the SRW Water Plan, 2008-2013, include:


Development of hydrogeological maps;



Production of a groundwater atlas to communicate and enhanced understanding of groundwater
including monitoring trends and hydro-geological maps;



Mapping of conjunctive groundwater and surface water systems; and



Establish Groundwater Management Units for all unincorporated areas.

In addition to the projects outlined above, SRW will undertake other studies and activities as new issues
emerge (e.g. resource assessments, bore interference tests etc.)

7.9.2
Management Actions
The management actions to address groundwater resource issues in the plan area are given in Table 17.
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Table 17 Groundwater management actions

Groundwater
Management
Area
7.1
Denison/Wa
De Lock

Implementation
Mechanism

Current Management Action and/or
current issue requiring attention

Recommended Management Action

Management
Action Target

Responsibil
ity

Priority

Planning-

The Denison WSPA was declared
several years ago, with a draft
Groundwater Management Plan
developed but refused by the Minister.

7.1.1 Un-declare the Denison WSPA and
develop management arrangements that allow
flexible management of this resource (e.g.
manage to trigger levels, local management
rules, etc.)

WSPA status of the
Denison
Groundwater
Management Unit
un-declared, with
appropriate

DSE and
SRW

High

Boundary of Wa De
Lock WSPA moved
south to align with
Denison WSPA
boundary by end of
2008

DSE and
SRW

High

7.1.2 Metered
usage data
reviewed in 2010

DSE and
SRW

Low

It is recognised that a formalised
Groundwater Management Plan may not
be the most appropriate tool for
managing groundwater resources in this
area.
Planning – GMA
boundaries

Planning

Current Denison and Wa De Lock GMA
boundaries are shown in the supporting
document to this plan (WGCMA, 2007).
In 1998, the Denison GMA boundary was
moved southwards to be co-incident with
the Thomson River leaving an area north
of the Thomson River and south of Boggy
Creek which is in neither in WaDeLock or
Denison GMAs. The shallow aquifer in
this un-incorporated area is likely to be
the same aquifer as occurring in the north
and south and should, therefore, be
managed in the same way.
The Wa De Lock GMA has not been
declared a WSPA and no groundwater
management plan has been developed

This management arrangement should ensure
current and potential future extraction is
sustainable and does not adversely affect
groundwater dependant ecosystems such as
rivers and wetlands.
7.1.1 Move the southern boundary of the Wa De
Lock GMA to be co-incident with the northern
boundary of the Denison GMA.

7.1.2 Collect metered usage data from 2007 to
2009
After the collection of 3 years of metered usage
data (2007 to 2010), conduct an appraisal of the
data to determine the most appropriate form of
management (e.g. local management rules of
the development of a management plan).
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Groundwater
Management
Area

7.2 Sale
Water Supply
Protection
Area

Implementation
Mechanism

Current Management Action and/or
current issue requiring attention

Recommended Management Action

Management
Action Target

Responsibil
ity

Priority

Research/
Investigation

Extent of interaction between shallow
groundwater and surface water systems
in the plan area is not well understood
which hinders the management of
surface water, groundwater and lake
resources in the area.

7.1.5 Investigate the extent of interaction
between shallow groundwater systems and the
Avon, Macalister, Thomson and Latrobe Rivers.
Identify and map the groundwater dependant
ecosystems in the region including the
interaction between groundwater and the
Gippsland Lakes.

7.1.5 Report on the
first phase of the
surface water/
groundwater
interaction
investigation
finalised by end of
2009

DSE, SRW

Moderate

7.1.6 Consider the conjunctive management
needs of the connected groundwater and
surface water systems identified in 7.2.5.

7.1.6 Local
management rules
developed by mid
2010 taking into
account the
connection between
surface water and
groundwater

SRW

7.1.7 Identify and set objectives for the
management of groundwater dependant
ecosystems

7.1.7 Objectives for
groundwater
dependant
ecosystems set by
mid 2009
Trading zones
reviewed by mid
2008

WGCMA

Planning –
Trading Zones

SRW have implemented an internal
management zone in the Clydebank area
to reduce the risk of saline intrusion to
the aquifer from Lake Wellington due to
over pumping. Currently, no licences are
permitted to be traded into this area and
trading of licences within this area is
restricted to current usage only. There
are no restrictions to trading of licences
out of the area to the rest of the Sale
WSPA.

7.2.1 Review trading zones within the Sale
WSPA and make changes as appropriate
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SRW

Moderate

Groundwater
Management
Area

Implementation
Mechanism

Current Management Action and/or
current issue requiring attention

Recommended Management Action

Management
Action Target

Responsibil
ity

Priority

Planning – GMA
Boundary

There has been recent development of
aquifers with expected hydraulic
connection to the Boisdale Aquifer north
of the current Sale WSPA boundary (see
supporting document to this plan –
WGCMA, 2008.
A draft management plan has been
developed for the Sale WSPA but was
rejected by Government.

7.2.2 Review the need to expand the Sale GMA
boundary to include areas of known occurrences
of the Boisdale Formation and aquifers
hydraulically connected to the Boisdale
Formation.

Review of Sale
WSPA boundary
completed by 2009

DSE and
SRW

Very High

7.2.3 Develop management arrangements for
the Sale WSPA

Appropriate
management plan
developed by 2010

SRW, DSE

Moderate

No new allocation of groundwater in the
Sale WSPA. Monitoring results are being
used to determine the need for
restrictions on usage.

7.2.4 Continue with current policy of no new
licenses being issued and the continual review
of monitoring results to determine the need, if
any, for restrictions on usage. Determine trigger
levels for any restrictions on usage
7.2.5 Implement recommendations of the
various bore monitoring network reviews

Determine the need
for trigger levels by
2015

SRW

Moderate

New monitoring
sites installed by
2011

DSE

Moderate

7.3.1 Consider the key recommendations from
the review of groundwater monitoring
undertaken by SKM (2002a).

Recommendations
considered and,
where necessary
implemented, by
2011.

DSE

Moderate

7.3.2 State government to set targets for
groundwater management within a licensing
framework for the Rosedale GMA

Appropriate
management
framework in place
by 2009.

SRW, DSE

Moderate

Planning –
Groundwater
Management
Plan
Allocation policy

Monitoring

7.3 Rosedale
Groundwater
Management
Area

Monitoring

Planning

An extensive network of monitoring bores
exists within the current boundaries of the
Sale WSPA which is monitored on a
monthly basis for water level with two
bores monitored on a six monthly basis
for groundwater salinity.
The Rosedale GMA contains a number of
regularly monitored State Observation
Bores plus another network of
observation bores owned and managed
collectively by the 3 coal mining
companies in the region. The monitoring
in the Rosedale GMA was reviewed by
SKM (2002a).
No groundwater management plan has
been developed for the Rosedale GMA

Consider the management options available to
manage the Rosedale GMA
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Groundwater
Management
Area
7.4 Stratford
Groundwater
Management
Area

Implementation
Mechanism

Current Management Action and/or
current issue requiring attention

Recommended Management Action

Management
Action Target

Responsibil
ity

Priority

Monitoring

The Stratford GMA contains a number of
regularly monitored State Observation
Bores plus another network of
observation bores owned and managed
collectively by the 3 coal mining
companies in the region.

7.4.1 Review the existing monitoring network
and identify any gaps in the monitoring network.

DSE

Moderate

Research and
Investigation –
Land
subsidence

Land surveys are currently being
undertaken by DPI along the coastal
region to determine the impact of
declining groundwater levels on land
subsidence

7.4.2 Continue with on-going investigations into
the effect of declining groundwater levels on
land subsidence including land survey
monitoring

Review completed
by mid 2007 with
recommendations
implemented by mid
2011. This project
is currently being
commissioned by
DSE
Progress report on
findings to date
prepared by 2010

DPI and the
mines

Moderate

As part of their licence, the mines
undertake regular land subsidence
monitoring and modelling
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7.10

Addressing nutrient discharge to the Gippsland Lakes

Many of the actions listed in the previous sections are targeted towards reducing nutrient discharge
to the Gippsland Lakes. The purpose of this section is to:


Outline the overall strategy for reducing nutrient loads from the Macalister Irrigation District;



Signal where the management actions to reduce nutrient loads from the area can be found in
the rest of the document;



Outline actions to monitor, evaluate and report on nutrient loads from the area;



Outline knowledge gaps for nutrient management and appropriate actions to bridge these gaps

Given that the original rationale for this plan was the development of a new set of management
actions to address nutrient discharge from the area, it was felt that this issue justifies a section of its
own.

7.10.1

The overall strategy for reducing nutrient loads from the Macalister
Irrigation District
As previously described, the plan area has a very high nutrient input to the Gippsland Lakes per
unit area mainly due to the predominance of irrigated agriculture in the region. A three pronged
approach is proposed to address nutrient discharge from the plan area to the Gippsland Lakes:


preventing the diffuse discharge of nutrients off-farm;



preventing point source nutrients being discharged from sewerage treatment plants or urban
storm water runoff;



intercepting and treating the nutrients prior to discharge to the Gippsland Lakes

Preventing nutrient discharge off-farm
Irrigated agriculture has a much higher discharge of nutrients than dryland agriculture per unit area
so there are greater gains to be made from focussing efforts on reducing nutrients from irrigated
agriculture. Also, due to the knowledge gained over many years of active management of nutrients
from irrigated agriculture in the region and elsewhere, the management outcomes are more certain
and less risky. However, due to the large area covered by dryland agriculture and, therefore, the
large overall nutrient discharge to the Gippsland Lakes, reducing nutrient loss from dryland
agriculture also needs to be addressed.
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The initial focal point for reducing nutrient discharge in both irrigated and dryland in this plan is
farm planning. As discussed in Section 7.3, proper farm planning provides the overarching
mechanism for maximising business profits while minimising off-site impacts. A strong emphasis
is placed in this plan on developing and rationalising the existing farm planning processes to ensure
holistic and broad range of issues are covered. Recommendations on changes to the farm planning
program are detailed in Section 7.3 .

The management actions to address nutrient discharge from irrigated and dryland agricultural areas
are covered in the irrigation and off-farm drainage program detailed in Sections 7.4 and 7.5 and
include:


responsible fertiliser management;



increasing irrigation efficiency through:


conversion from flood to spray irrigation;



conversion from traditional flood irrigation to higher flow flood irrigation where high flow
rates are applied to irrigation bays for less time.



the storage and re-using of irrigation and rainfall runoff (“re-use systems”)



reducing the discharge of dairy waste into the drainage network

It is important to note that the actions detailed in Sections 7.4 and 7.5 not only contribute to a
reduction in nutrient discharge off-farm but also have other multiple benefits including salinity,
water saving and increased farm productivity.

Addressing point source nutrient discharges
Detailed management actions to address the following point source discharges of nutrients (and
other pollutants) are provided in the Gippsland Water Quality Action Plan (WGCMA, 2005):


Urban and rural residential storm water runoff



Sewerage treatment plants;



Industry

Given the detailed actions developed in the Gippsland Water Quality Action Plan are still current,
they are not reproduced in this plan. Instead the reader is referred to the Water Quality Plan for
more details (WGCMA, 2005). In summary the relevant actions identified in the plan to address
the potential point source of nutrients (and other pollutants) include:


Enforcing local government planning schemes (including referrals to the appropriate
authorities) to ensure new and altered developments do not cause water quality issues;
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Implementation of Storm Water Management Plans developed by each local government
municipality. Of relevance to this plan is the Wellington Shire’s Stormwater Management
Plan (EarthTech, 2003) and the Latrobe Shire’s Stormwater Management Plan (IDA, 2002).



Implementation of the Wellington Shire’s Domestic Waste Water Management Plan (RMCG,
2006). Of particular relevance to the plan area is the high priority recommendation that the
towns of Coongulla/Glenmaggie and Cowwarr be sewered (currently using septic tank
systems).

Intercepting and treating drain nutrient loads prior to discharge to the rivers and Gippsland
Lakes
Although on-farm irrigation and drainage management will significantly reduce drainage and
nutrient export, there is still likely to be nutrient export from the region during high rainfall events.
Therefore, it will be still necessary to address these high flow issues though management of the
drainage system despite the strong emphasis on stopping nutrient discharge at source. Management
actions to address drain management are discussed in Section 7.5 including the potential use of
wetlands for nutrient stripping prior to the discharge to river and lake systems.

7.10.2 Monitoring, evaluation and reporting program for nutrient discharge
The monitoring undertaken to determine the nutrient discharge from the plan area to the Gippsland
Lakes includes:




Regional River Monitoring Network: regular measurement of phosphorus (GRWMP) plus
event based phosphorus monitoring (EPA) monitoring on:


the Thomson River just above the confluence of the Latrobe River (site 225245)



Latrobe River just above the confluence of the Thomson River (site 226243)



The Avon River up-stream of Lake Wellington (site 225234)

SRW Drain Monitoring Program: 15 drains in and around the Macalister Irrigation District
monitored continuously for flow including 6 drains monitored for phosphorus (either a daily
sample or a flow weighted sample).

The river monitoring sites are part of a network of monitoring sites on rivers draining to the
Gippsland Lakes. The data from the sites is used by the EPA to calculate the total phosphorus load
discharged to the Gippsland Lakes and is reported annually against the target of a 40% reduction of
phosphorus to the Gippsland Lakes. There are a number of problems with the phosphorus load
calculations and reporting including:
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Flow is not monitored at the same sites as the phosphorus monitoring on the Latrobe and
Thomson Rivers necessitating an estimation of flow from sites further up-stream (Kilmany
South on Latrobe River and Bundalaguah on the Thomson River). This results in significant
uncertainties in the phosphorus load calculation at the two sites (where load = flow multiplied
by concentration)



The phosphorus loads to the lakes are only reported on an annual basis and are not broken
down by catchment which precludes an analysis of the relative sources of phosphorus and the
effect of management actions in each catchment.

There are also a number of issues which have emerged regarding the drain monitoring and
reporting program including:


The suitability of the method used to calculate phosphorus loads for drains with flow
monitoring but no phosphorus monitoring. Currently, the method uses the phosphorus
monitoring from representative monitored drains as a surrogate for the unmonitored drains.



There is no formal procedure for deciding whether anomalous phosphorus concentration
results should be included in the load calculations (although there are formal procedures in
place to identify and assess the cause of anomalous values);



Despite the detailed monitoring and analysis of phosphorus loads leaving the MID drainage
network, there is no analysis and reporting of how much of the phosphorus loads actually
reaches Lake Wellington via the various rivers.



The nutrient reduction measures are being implemented to reduce nutrient loads to the lakes
but there is no analysis of the impacts of the actions on the lake nutrient concentrations.

Recommendations to address the above deficiencies in the river and drain monitoring and reporting
program are detailed in Table 18.
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Program
8.1 River
and Lakes
monitoring

Table 18: Management actions to address nutrient monitoring evaluation and reporting
Implementation
Mechanism
Monitoring

Evaluation and
reporting

8.2 Drain
monitoring
in and
around the
MID

Monitoring

Evaluation and
reporting

Recommended Management Action
8.1.1: Install and commission continuous flow monitoring at sites 225245 on the Thomson
River and 226243 on the Latrobe River to allow phosphorus loads to be calculated for both
sites (when combined with the existing phosphorus concentrations measured at the sites).
8.1.2 Commence quarterly reporting of phosphorus loads entering the Gippsland Lakes from
various river monitoring sites including the catchment breakdown and analysis of potential
causes of the observed actual and relative spatial and temporal changes. Information is to be
combined with information on nutrient concentrations monitored in Lake Wellington. Currently
the river and lake monitoring is reported on an annual basis only. Quarterly report to be
submitted to all relevant stakeholders.
8.2.1 Investigate the need for monitoring of nitrogen in drains to supplement the phosphorus
monitoring. Consider an initial trial of nitrogen monitoring and compare to relative phosphorus
monitoring results to determine the long term need for nitrogen monitoring.

8.2.2 Review and revise Schedule F5 of the SEPP for Waters of Victoria including the
development of a new target for nutrient discharge from the MID. The setting of a new target
should take into account the following:

The need for the target to reflect the influence of management actions rather than climate

The potential need for setting a target for nitrogen loads discharged from the area;

The general acceptance of the current target by the community and stakeholders;

The need for a more ambitious target to reflect what is achievable with implementation of
the various management actions recommended in this plan
8.2.3 Develop a method for deciding whether anomalous phosphorus concentration results
should be included in the load calculations. The method should include consultation with
relevant agency stakeholders
8.2.4 Review the method used to calculate drain phosphorus loads for drains with flow
monitoring but no phosphorus monitoring. The review should include comparisons of the spot
sampling results of phosphorus concentrations with previously assumed values of phosphorus
concentrations. If a new method is chosen, then the phosphorus loads should be back
calculated for the entire period of available record and reported against the SEPP target of a
40% reduction from the 1998 baseline.

Management Action
Target
New continuous
monitoring to be
installed by mid 2008
To commence
immediately

Investigations to be
completed by end of
2008 with
implementation to
commence in 2009.
8.2.3: Review to
commence in
2008/09
8.2.3 To commence
immediately

8.2.4 Review to be
completed by mid
2008 with
recommendations
from review
implemented by end
of 2008
8.2.5 To commence
immediately
8.2.6 To commence
at the end of the first
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Responsib.

Priority

GRWMP

Moderate

EPA

Moderate

WGCMA

Moderate

8.2.3: EPA
to lead

Moderate

8.2.4/5:
SRW
8.2.6:
WGCMA to
lead

Program

Implementation
Mechanism

Recommended Management Action
8.2.5 Continue quarterly reporting on drain phosphorus loads exiting the MID including a
rolling 12 month total load reported against SEPP target of a 40% reduction from the 1998
baseline. For catchments with both flows and total phosphorus monitored, the reporting
should also include the loads per unit catchment area and irrigated catchment area. The
reporting should be synchronised with the quarterly EPA reporting of the phosphorus loads
calculated for the Thomson, Latrobe and Avon Rivers (see management action 8.1.1).

8.3
Evaluation
and
reporting
on all
relevant
monitoring

8.3 An annual review will be undertaken of the implications of the drain, river and lakes
monitoring results for future implementation of management actions to reduce phosphorus
loads from the MID and surrounds.
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Management Action
Target
12 month period of
drain and river
reporting

Responsib.

Priority

Annual review to
commence in June
2008

WGCMA/
Gippsland
Lakes Task
Force

Very High

8.

Plan evaluation, reporting and review

This plan sets out a detailed set of actions to address priority assets and threats within the plan area
over the next ten years. It is important that progress on plan implementation is regularly reviewed
to ensure the desired changes in resource condition are achieved within the planned time frame.
The management actions in this plan have been recommended based on the best available
information at the time. However, the actions need to be reviewed and, if necessary, adjusted as
new information comes to hand. Regular review of the plan at timely intervals through the plan’s
implementation will ensure the actions remain current and relevant.
This plan incorporates many monitoring, evaluation and reporting actions for individual programs
and issues. This following evaluation, reporting and review actions are recommended for the plan
in general:


Use of the Gippsland Monitoring, Evaluation and Reporting Framework (MERF) to
determine the success of otherwise of the management actions being implemented and ensure
the learnings are used to adapt current and future actions.



A formal review of the plan every five years is recommended which allows all of the
information gained in the previous planning cycle to be assessed and incorporated into a new
set of management action targets and resource condition targets.

Implementing the above approach will ensure that this land and water management plan is a living,
not static, document.
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Appendix A Economic assessment of selected
management actions
The tables below show the benefit cost ratios and net present value for a number of actions in this
plan. The information is taken from an economic assessment of the West Gippsland Salinity
Management Plan (SKM, 2004). Detailed information on the methodology and assumptions
underpinning these results can be found in SKM (2004).
Relevant
Management
Action in this
plan
2.1.5 (See
Table 9)

2.2.1 (See
Table 9)

2.3.1 and
2.3.2 (see
Table 9)

Present Value over 30 years
Action

50 ha/year
converted
from
conventional
to high flow
flood irrigation
over 30 years
800 ha/yr
converted
from flood to
spray over 30
years
Installation of
re-use system
of approx. 100
ha (100 ML/yr
water saving)

4% discount rate

8% discount rate

Total benefits

$ 3,400,000

$
1,960,000

Total Costs

$ 590,000

$ 470,000

Net Present Value

$ 2,800,000

$
1,500,000

Benefit Cost Ratio

5.7

4.1

Total benefits

$ 83.1 M

$ 44.8 M

Total costs

$ 62.0 M

$ 43.1 M

Net present value

$ 21.1 M

$ 0.7 M

Benefit Cost Ratio

1.4

1.0

Total Benefits

$ 200,000

$ 130,000

Total Costs

$ 53,000

$ 43,000

Net present value

$ 150,000

$ 86,000

Benefit cost ratio

3.8

3.0

Costs and benefits of conversion to high flow flood irrigation quantified in the analysis
Cost or Benefit
Type

Description

Quantified
in
analysis?

Benefits
Economic

Water savings arising from reduction in deep seepage, able to be
utilised for additional agricultural production (or other beneficial uses)

Yes

Economic

Increased production from adjacent salinised land

Yes

Economic

On-farm labour savings

Yes

Social

On-farm labour savings

No

Cost of timing equipment

Yes

Costs
Economic
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Costs and benefits of conversion from flood to spray irrigation quantified in the analysis
Cost or Benefit
Type

Description

Quantified
in analysis?

Benefits
Economic

Increased production via better irrigation scheduling and decreased
salinity resulting from decreased groundwater recharge.

Yes

Economic

Water savings obtained from improved water use efficiency

Yes

Economic

Reduction in nutrient application rates achieved by reduced runoff from
irrigated pastures

Yes

Economic

Reduction in nutrient load to the Gippsland Lakes and consequent
decrease in algal blooms.

Yes

Economic

Decreased labour requirement associated with spray irrigation (note: in
case of lateral sprays, there is an increase in labour required)

Yes

Social

Decreased labour requirement associated with spray irrigation (note: in
case of lateral sprays, there is an increase in labour required)

No

Environmental

Increase in environmental amenity including reduction in environmental
effects of land salinisation and algal blooms in the lakes (in addition to the
economic benefits of reduced land salinity and algal blooms)

No

Economic

Additional capital and operation costs of spray irrigation

Yes

Economic

Government agency costs of extension and distribution of financial
incentives

Yes

Economic

Cost of development of Whole Farm Plan

No

Environmental

Additional greenhouse gas emissions due to energy consumption

No

Costs

Costs and benefits of re-use systems quantified in the analysis
Cost or
Benefit Type

Description

Quantified in
analysis?

Benefits
Economic

Water savings

Yes

Economic

Reduction in nutrient application rates achieved by reduced runoff from
irrigated pastures

Yes

Economic

Decreased nutrient discharge to drains, rivers and Gippsland Lakes
leading to reduced incidences of algal blooms

Yes

Environmental

Increase in environmental amenity including reduction in environmental
effects of land salinisation and algal blooms in the lakes (in addition to
the economic benefits of reduced land salinity and algal blooms)

No

Economic

Construction, operation and maintenance costs

Yes

Economic

Government agency costs of managing the program to provide financial
incentives to install re-use systems

Economic

Production costs related to salinity impacts

No

Economic

Cost of providing extension support

Yes

Costs
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