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1. Introduction 
This is report provides supporting information for the Macalister Land and Water Management 

Plan (WGCMA, 2008).    

The purpose of this document is to: 

 Provide more detail on the assets values, threats and risk assessment 

 Provide the rationale for the choice of management actions in the plan 

 Characterise the benefits and costs of management actions and the prioritisation process 

 

This document should be read in conjunction with the Macalister Land and Water Management 

Plan (WGCMA, 2008).  Both this supporting document and the Macalister Land and Water 

Management Plan (WGCMA, 2008) were compiled by Sinclair Knight Merz on behalf of the West 

Gippsland Catchment Management Authority and the Gippsland Lakes Task Force.   

1.1 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 (ie 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 north 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 

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 shown 

in Figure 1. 
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 Figure 1:  Plan area 
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1.2 The Planning Context 
The Macalister Land and Water Management Plan (WGCMA, 2008) is a local plan covering a 

specific geographic area but addressing a broad range of assets and threats. The context of the 

Macalister Land and Water Management Plan with respect to other existing plans is shown in 

Figure 2.   Many of the other local plans in the area cover either a single asset (eg native 

vegetation) or a single threat (eg weeds).  This new plan brings in elements from a range of local 

and regional plans to address a range of assets and threats within a single region.  The other local 

geographically based plan for the area is the �MID 2030� strategy developed by Southern Rural 

Water to address the irrigation delivery system in the Macalister Irrigation District and 

environmental impacts of irrigation.  

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 section below 

provides an overview of the relevant management plans for the plan area.    In addition to these, 

there are numerous management actions that have not been formalised in plans, such as informal 

community education programs operated by Waterwatch and Landcare.   

MID Nutrient Reduction Plan (1998) and review (2005) 

The MID Nutrient Reduction Plan was formulated in 1998 as a multi-agency project to reduce algal 

blooms and improve water quality in Lake Wellington.  The plan aimed to reduce total phosphorus 

discharged from the MID by 40% by 2005 (a target set by the EPA in Schedule F5 of the State 

Environmental Protection Policy, Waters of Victoria).  It was developed by Southern Rural Water, 

in cooperation with the then Department of Natural Resources and Environment and landholders.   

Since 2002, the WGCMA (through the Wellington Salinity Group Committee and other 

community groups), with support from DPI, SRW and the EPA, has been responsible for 

coordinating the implementation of the Plan.  This includes work undertaken by DPI Salinity and 

Nutrient Officers and administrative support by the WGCMA Corporate Services team to 

administer incentive payments.  With the MID Nutrient Reduction Plan due for renewal in 2005, 

the Gippsland Lakes Taskforce engaged GHD in mid 2004 to conduct a review of the Plan.  The 

review (GHD, 2005) detailed the progress towards the management action and resource condition 

targets in the plan and recommended appropriate changes to the management approach and actions 

based on the experiences over the previous 7 years of implementation and the variety of new 

information available.   A recommendation of the review was that the MID Nutrient Reduction 

Plan be incorporated into a Land and Water Management Plan.  Other key conclusions and 

recommendations from the review are given in Appendix A.  The conclusions and 

recommendations from the review are reflected in the new management actions detailed in the 

Macalister Land and Water Management Plan (WGCMA, 2008). 
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 Figure 2:  The planning context of the Macalister Land and Water Management Plan  
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MID 2030 Plan (2007) 

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 

over the next 25 years.  Potential options such as pipelining, channel automation and reuse of water 

from drains will be assessed against criteria including 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.  While the focus of the MID 2030 Plan and this Land and Water 

Management Plan differ, they cover similar geographical areas.  As such, it was considered 

important that the two plans were aligned and consistent in their vision for the area and the 

management actions to achieve this.   

Gippsland Lakes Coastal Action Plan (1999) 

Prepared by the Gippsland Coastal Board, this plan details the actions to be undertaken by a wide 

range of organisations, and also sets the long-term objectives and strategic direction for land 

managers in the Gippsland Lakes region and the wider catchment. 

West Gippsland River Health Strategy (2005) 

Developed in 2005, the West Gippsland River Health Strategy is a five year plan to protect or 

improve the health of rivers, streams, floodplains, wetlands, terminal lakes and estuaries across the 

West Gippsland region (i.e. the Thomson, Latrobe and South Gippsland river basins).  It was 

developed by the WGCMA in response to the requirements of the Victorian River Health Strategy 

which was released in August 2002 (DNRE, 2002). 

West Gippsland Wetlands Plan (2007) 

The West Gippsland Wetlands Plan has recently been completed by the West Gippsland CMA to 

address the management of significant wetlands in the region.  The Plan uses an assets based 

approach to provide a framework for the protection, restoration and enhancement of wetlands and 

helps to ensure that future investment is targeted towards the highest priority activities and wetland 

assets over the next five years.  A number of relevant DSE and Parks Victoria wetland management 

plans were reviewed in the preparation of this plan.   

Gippsland�s Water Quality Action Plan (2005) 

Developed in 2005 by the East and West Gippsland CMAs, this provides a strategic plan for the 

implementation of actions and on-ground activities to improve water quality.  The Plan 

encompasses the entire Gippsland Region, extending from Warragul to the NSW border in the east, 

and north to the Great Dividing Range.  The plan focuses predominately on nutrients and water 

quality issues associated with groundwater have generally not been included.  Targets set out in the 

plan include those established by the Victorian River Health Strategy (DNRE, 2002) and the State 

Environment Protection Policy (Waters of Victoria) and Schedules (EPA, 2003). 
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The WQAP will be renewed following development of state wide guidelines for the preparation of 

water quality plans within the Victorian River Health Strategy framework, expected in three years.   

West Gippsland Regional Rural Drainage Management Plan (1999) and West 
Gippsland Regional Floodplain Plan (1999) 

The West Gippsland Drainage Plan and Floodplain Plan were developed by the WGCMA to 

prioritise floodplain and drainage works across the region and clarify the roles and responsibilities 

of the WGCMA and Local Government in surface drainage management across the West 

Gippsland area.  The WGCMA has a direct operational role in regional coordination of waterway, 

floodplain and rural drainage management.  The plan does not cover the drainage issues within the 

MID which are the responsibility of SRW as part of their charter to irrigation customers.  However, 

the plans do provide strategic direction on floodplain issues and works across the entire region and 

priorities for drainage works outside the MID. 

West Gippsland Salinity Management Plan (2005) 

Developed in 2005, the West Gippsland Salinity Management Plan aims to addresses the impact of 

salinity on the regions agricultural, social, infrastructure and environmental assets over the next 5 

years.   The Plan is an initiative of the WGCMA as part of its regional natural resource 

management program as outlined in their Regional Catchment Strategy (2004).  Developed by 

SKM, the plan builds on and updates the Lake Wellington Catchment Salinity Management Plan 

and the draft South Gippsland Salinity Strategy.  

West Gippsland Weed Action Plan Draft (2000) 

The West Gippsland Weed Action Plan provided a framework for the assessment and management 

of all types of weed problems in West Gippsland.  The plan was prepared by the then Department 

of Natural Resources and Environment, with community input arranged by the WGCMA.  It was 

never endorsed by the community or government.   

Maffra Foothills Local Area Weed Plan (2002) 

The Maffra Foothills Weed Plan is a community plan developed by the then DNRE.  The plan 

reflects both community and State requirements, identifies the noxious weeds present in the area, 

and provides policies, actions and priorities for their management.  

West Gippsland Native Vegetation Plan (2003)  

The West Gippsland Native Vegetation Plan was developed by the West Gippsland Catchment 

Management Authority to meet State policy requirements and provide strategic direction to native 

vegetation management across the region.  It was endorsed by State Government in 2006.  The plan 

details priority areas and targets for revegetation (1,172 ha/yr over West Gippsland region) and 

protection of native vegetation (2,136 ha/yr over West Gippsland region).   
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Biodiversity Action Plans (2004) 

To further refine the regional targets and priority areas outlined in the West Gippsland Native 

Vegetation Plan, �Biodiversity Action Plans (BAP)� where subsequently developed for specific 

geographic areas.  The four BAPs relevant to this plan are: 

 Landscape Plan for the Gippsland Plain Bioregion � Macalister Landscape Zone, 2004 

 Landscape Plan for the Gippsland Plain Bioregion- Latrobe Landscape Zone, 2004 

 Landscape Plan for the Gippsland Plain Bioregion- Stradbroke Landscape Zone, 2004 

 Landscape Plan for the Gippsland Plain Bioregion- Gippsland Lakes Landscape Zone, 2004 

 

Wellington Shire Council Roadside Vegetation Management Plan (2005) 

In 1998, the Wellington Shire Council (WSC) produced a Roadside Management Strategy.  The 

document was reviewed in 2003/04, leading to the development of the 2005 Roadside Vegetation 

Management Plan (RVMP).  The major objective of the Plan was to develop management policies 

that ensure a safe road system is maintained while achieving the best possible outcome for 

biodiversity conservation.  A key component of the RVMP project has been the completion of a 

series of roadside vegetation conservation assessments for the entire Wellington Shire. 
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2. Use of the assets based approach 

2.1.1 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 key emphasis 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.   

This method has been successfully applied in the development of a Regional River Health Strategy 

for each CMA region in Victoria, and the Victorian State Government is currently in the early 

stages of developing it to apply to other assets (DSE, 2005).   

The Macalister Land and Water Management Plan has adopted this �Assets Based Approach� to 

assist in prioritising investment and management actions.  The key steps are illustrated in Figure 3 

and 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 - The likelihood and consequence of threats impacting on the value 

of an asset. 

 Linking results to the planning and investment processes- At this stage of the process the 

results of the asset-threat-risk analysis are incorporated into the broader investment processes. 
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 Figure 3 Assets-based approach framework (from DSE, 2005) 
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 Figure 4  Relationship between assets, threats and management actions 
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3. Assets of the plan area 
The plan area is rich in natural and constructed assets providing a huge range of social, economic 

and environmental services.  For the purpose of asset valuation, threat identification, risk 

assessment and the development of management actions, 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, which is described in further detail below, was developed in consultation with the various 

technical working groups and refined through a number of community consultation meetings. 
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 Table 1 Key assets across the plan area 

Primary Asset 
Class 

Secondary 
Asset Class Tertiary Asset Class Examples of Individual Assets 

Productive land & 
soils  

  Agricultural land  
 Urban, residential and industrial land and associated infrastructure (e.g. roads, railways, water, 

gas, electricity) 
 Land containing plantation forestry 
 Coal reserves in the Flynn-Rosedale area 

Land 

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

  State parks and reserves (e.g. Holey Plains State Park, Knob Reserve) 
 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 

Major surface water courses  Macalister R, Thomson R, Latrobe R, Avon R, Flynns Ck, Eaglehawk Ck, Rainbow Ck, 
Glenmaggie Ck, Freestone Ck, Valencia Ck, Newry Ck, Blackall Ck  

Minor natural and modified natural surface 
water courses 

Examples include Nambrok Ck, Boggy Ck, Nuntin Ck 

Dams and weirs Glenmaggie Dam, Cowwarr Weir, Maffra Weir 

Surface Water and 
Riparian Areas  

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.   
Shallow groundwater (water table aquifer) Shallow Alluvial Aquifer covered by Denison and Wa De Lock GMAs plus �unincorporated areas�  Groundwater 

Deep groundwater  Boisdale, Latrobe Valley Gp, Latrobe Group, Balook Fm and Gippsland Limestone (covered by 
Sale, Rosedale, Stratford and Giffard GMAs plus �unincorporated areas�) 

Gippsland Lakes Lake Wellington (in plan area), Lake Victoria and King Lake (not in plan area but impacted by 
activities within the area) 

Nationally and internationally significant 
wetlands 

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

Other wetlands  Examples include Ridge Morass, smaller natural wetlands and billabongs 

Water 

Wetlands  

Constructed Wetlands Examples include Lake Guthridge, Lake Guyatt, Heyfield wetlands 
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3.1 Land assets 
This plan divides the land assets into the following secondary asset classes: 

 Productive land and soils covering all agricultural, urban, residential and industrial land plus 

all infrastructure and plantation forestry; 

 Terrestrial biodiversity covering all plants and animals within the terrestrial environment 

(excluding wetlands, rivers, lakes and riparian areas which are covered under the water assets). 

3.1.1 Productive land and soils 
Irrigated and dryland agriculture is the predominant landuse in the area. At the heart of the Plan 

area is the Macalister Irrigation District (MID) as shown in Figure 1 which provides many of the 

social and economic drivers for the area, including the support of a large service sector and urban 

areas.  The formal �Macalister Irrigation District (MID)�, which is defined as the area to which the 

SRW supply channel infrastructure can provide water to, is the largest irrigation area south of the 

Great Dividing Range.  The primary source of water for irrigators within the MID is Lake 

Glenmaggie on the Macalister River with smaller volumes sourced from the Thomson Reservoir.  

A network of over 600 kilometres of earthen channels and 40 km of pipes transport the irrigation 

water to irrigators via a gravity fed system. Another network of constructed drains and modified 

natural water courses transport drainage water to the rivers and Lake Wellington.   The irrigation 

and drainage system in the MID is managed by Southern Rural Water on behalf of the irrigators 

and wider community.   

 

The Macalister Irrigation District covers an area of approximately 53,000 ha.  During the 2004/05 

irrigation season, there were approximately 39,500 ha of irrigated land within the MID boundary 

mapped from satellite imagery (SKM, 2006).  Approximately 90% of the irrigated area is for 

pasture (dairy or beef) with horticulture making up the remaining irrigated land use.  There are 971 

irrigated properties, holding surface water rights to a total of just under 126,000ML (118,000 ML 

for irrigation and 8,000 ML for stock and other non-irrigation purposes) (SRW, 2007a).   

Outside the official MID, there are a number of irrigated properties not supplied by Southern Rural 

Water infrastructure.  This area, commonly described as the Macalister Irrigation Area, obtains 

water either directly from the major rivers (Latrobe, Thomson, Macalister or Avon) or through 

pumping of groundwater (typically from deeper aquifers such as the Boisdale, Balook or Latrobe 

Group).  Dairy is the predominant enterprise in this area. 

The dryland region surrounding the irrigation area also supports a diverse range of agricultural 

enterprises including grazing of beef and sheep, cropping and forestry.   

Vibrant commercial and service sectors, concentrated in the urban centres of Maffra, Sale, 

Rosedale, Stratford and Heyfield are supported by the district�s agricultural industry.  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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3.1.2 Terrestrial biodiversity 
The terrestrial biodiversity asset class includes native flora and fauna, but excludes biodiversity in 

riparian, wetland, river and lake areas, which have been dealt with by the West Gippsland River 

Health Strategy and the draft West Gippsland Wetlands Plan and are subsequently covered under 

the water assets section of the Macalister Land and Water Management Plan (WGCMA, 2008). 

 

The secondary asset class of terrestrial biodiversity has been divided into Ecological Vegetation 

Class (EVC) Groups (or groups of like Ecological Vegetation Classes as classified by DSE, 2006) 

 

A description of the characteristics of each of these EVC groups is presented in Table 2.    A map 

of EVC Groups was created for this plan using the following method: 

 the current extent of native vegetation mapped by the Arthur Rylah Institute (version 

completed Jan 9th, 2006) was overlain on top of the interpretation of the pre-1750 EVCs (DSE 

GIS corporate library) and EVCs assigned;  

 the extent of plantation vegetation (from DSE GIS corporate library) was overlain onto the 

EVC map and plantation EVCs assigned; and 

 

The spatial distribution of EVC groups using the above method is shown in Figure 5.  It is 

important to note that no ground truthing of the information contained within the map has been 

conducted at this stage.  However, the map is expected to be a better representation of the EVC 

distribution than the current mapping available in the DSE GIS corporate library (e.g. it picks up 

much of the roadside vegetation which is missing from the current EVC mapping).     

 
 Table 2 Description on Native Vegetation Groups (from DSE 2004 & DSE 2006) 

Native Vegetation 
Group Description Ecological Vegetation 

Classes within Plan area 

Lower Slopes or 
Hills Woodlands or 
Forests 

Variable open eucalypt woodland over a diverse ground 
layer of grasses and herbs. The shrub component is 
usually sparse. 

Grassy Woodland  

Heathy Woodland Heathy Woodland- Eucalypt-dominated low woodland 
lacking a secondary tree layer and generally supporting a 
diverse array of narrow or ericoid-leaved shrubs except 
where frequent fire has reduced this to a dense cover of 
bracken. Ground cover is normally fairly sparse. 

Sand Forest- The understorey is visually dominated by 
Austral Bracken Pteridium esculentum and the overall 
diversity is low. 

Heathy Woodland and 
Sand Forest  

Herb-rich 
Woodlands 

A low, grassy or bracken-dominated eucalypt forest or open 
woodland with a tall shrub layer and ground layer rich in 
herbs, grasses, and orchids. Occurs mainly on flat or 
undulating areas on moderately fertile, relatively well-
drained, deep sandy or loamy topsoils over heavier 
subsoils (duplex soils). 

Damp Sands Herb-rich 
Woodland 

Lowland Forest Dominated by a range of eucalypts including: White 
Stringybark, Silvertop, Yertchuk, Messmate, Gippsland 
Red-gum, Blue Box, Coast Grey-box and Gippsland Blue-
gum.  Shrub layer usually dense and diverse in one or all 

Lowland Forest, Lowland 
Herb-rich Forest 

http://www.dse.vic.gov.au/DSE/nrence.nsf/LinkView/17B153815E7CF096CA25700A000F34438062D358172E420C4A256DEA0012F71C#7#7
http://www.dse.vic.gov.au/DSE/nrence.nsf/LinkView/58CEAF63881DDAA0CA25700A000EEA478062D358172E420C4A256DEA0012F71C#1#1
http://www.dse.vic.gov.au/DSE/nrence.nsf/LinkView/58CEAF63881DDAA0CA25700A000EEA478062D358172E420C4A256DEA0012F71C#3#3
http://www.dse.vic.gov.au/DSE/nrence.nsf/LinkView/FD9EBAB91245D005CA25700A0010014B8062D358172E420C4A256DEA0012F71C#3#3
http://www.dse.vic.gov.au/DSE/nrence.nsf/LinkView/096CEC13FD5551C3CA25700A000EFFE38062D358172E420C4A256DEA0012F71C#3#3
http://www.dse.vic.gov.au/DSE/nrence.nsf/LinkView/096CEC13FD5551C3CA25700A000EFFE38062D358172E420C4A256DEA0012F71C#4#4
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Native Vegetation 
Group Description Ecological Vegetation 

Classes within Plan area 

strata.  Composition of ground layer can vary depending on 
soil fertility.   

Heathlands Generally treeless (or with scattered mallee form eucalypts 
and/or banksias).  Consists of a low, dense heath shrub 
layer and a number of sedges and sedge-like species.   

Sand Heathland 

Dry Forests Over story dominated by low to medium eucalypt forest 
with an open crown cover.  Under story is dominated by a 
low, sparse to medium shrub layer.  Graminoids and 
grasses frequently present in the ground layer.   

Shrubby Dry Forest, Valley 
Grassy Forest, Dry Valley 
Forest, Herb Rich Foothill 
Forest, Valley Slopes Dry 
Forest 

Box Ironbark 
Forests or dry/lower 
fertility Woodlands 

Dominant over story trees include Red Ironbark, Red Box 
and/or Coast Grey-Box.  Under story consisting of shrubs 
and herbs/   

Box Ironbark Forest 

Wet or damp 
Forests 

Dominated by a tall eucalypt over story with scattered 
under story trees and a dense shrubby under story.  
Ground layer of ferns (wet forest) or herbs and grasses 
(damp forest) 

Wet Forest, Damp Forest, 
Shrubby Foothill Forest 

Riverine Grassy 
Woodlands or 
Forests 

Dominated by River Red Gum with a ground layer 
dominated by graminoids. Occasional tall shrubs present. 

Riverine Grassy 
Woodlands 

Plains Grasslands 
and Chenopod 
Shrublands 

Treeless vegetation dominated by largely graminoid and 
herb life forms. Shrubs and trees may be also occasionally 
present. 

Plains Grassland 

Rocky Outcrop or 
Escarpment Scrub 

Rocky Outcrop- Scattered, often stunted trees are 
occasionally present. A diverse shrub layer characterises 
this EVC, including a number of rock-adapted species. The 
ground layer is usually sparse and species-poor except 
where it occurs in discrete patches and forms a mosaic with 
Rocky Outcrop Herbland. 
Riverine Escarpment Scrub- Characterised by a dense 
medium to tall shrub layer over a ground layer which can 
range from low to high diversity and consist of a variety of 
graminoids, grasses and herbs. Ferns can often be a major 
component of the ground stratum. 

Rocky Outcrop Shrubland, 
Riverine Escarpment 
Scrub, Rocky Outcrop 
Herbland,  

Plains Woodland or 
Forest 

Plains Grassy Woodland- An open, eucalypt woodland 
occurring on a number of geologies and soil types. The 
understorey consists of a few sparse shrubs over a 
species-rich grassy and herbaceous ground layer. 

Plains Grassy Forest- Open forest often above a heathy 
shrub layer and a diverse grassy, sedgy and herbaceous 
ground layer.  

Plains Grassy Woodland, 
Plains Grassy Forest 

http://www.dse.vic.gov.au/DSE/nrence.nsf/LinkView/95F1D7F27CBC6E13CA25700A001046088062D358172E420C4A256DEA0012F71C#28#28
http://www.dse.vic.gov.au/DSE/nrence.nsf/LinkView/95F1D7F27CBC6E13CA25700A001046088062D358172E420C4A256DEA0012F71C#82#82
http://www.dse.vic.gov.au/DSE/nrence.nsf/LinkView/95F1D7F27CBC6E13CA25700A001046088062D358172E420C4A256DEA0012F71C#193#193
http://www.dse.vic.gov.au/DSE/nrence.nsf/LinkView/C22322D852B0E274CA25700A000FD72A8062D358172E420C4A256DEA0012F71C#55#55
http://www.dse.vic.gov.au/DSE/nrence.nsf/LinkView/C22322D852B0E274CA25700A000FD72A8062D358172E420C4A256DEA0012F71C#151#151
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 Figure 5 Terrestrial biodiversity- Ecological vegetation class groupings 
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3.2 Water assets  
This plan divides the water assets into the following secondary asset classes: 

 Surface water and riparian areas; 

 Groundwater; and 

 Wetlands 

Many of these assets, particularly wetlands and major surface water courses, have been described 

in detail in existing management plans such as the West Gippsland River Health Strategy (2005) 

and the draft West Gippsland Wetlands Plan (2006).  As such, they are described only briefly here.   

3.2.1 Surface water and riparian areas 
Major and minor surface water courses 

There are four major rivers within the plan area:  Lower Latrobe; Lower Thomson; Lower 

Macalister and Lower Avon.    In line with the West Gippsland River Health Strategy (2005), the 

rivers have been divided into a number of individual river reaches, as defined by the Index of 

Stream Condition (ISC) assessment. Their occurrence is described in Table 3 and illustrated in 

Figure 6.  Rivers in the plan area rich in flora and fauna and are used extensively for the supply of 

irrigation and town water.   

 Table 3 Occurrence of major surface water courses in the Plan area 

River Occurrence ISC Reaches 

Lower Latrobe 
River 

Extends downstream from the Lake Narracan Weir wall to Lake 
Wellington and includes the Tyres River catchment area.  Water 
from the river supplies residential and irrigation areas and is used 
for paper and power production.   

1, 2, 3, 4, 8, 9, 
10, 13, 14, 16, 
17 

Lower Thomson 
River 

Extends downstream of the Cowwarr Weir wall to the confluence 
with the Latrobe River south of Sale.  Water from the river supports 
irrigation areas and industrial production.   

1, 2, 3, 16, 17 

Lower 
Macalister River 

Extends from the Lake Glenmaggie weir wall to the confluence with 
the Thomson River.  Water from the river supports irrigation and 
supplies residential areas.  Significant social value is generated 
through the recreational activities supported by the River, including 
fishing and non-motor boating.   

7, 8 

Lower Avon 
River 

Extends downstream from the Wombat Flat Bridge to Lake 
Wellington.  A number of river sections contain excellent in stream 
biodiversity (RHS, 2005).  

19, 20, 21, 26, 
27, 29 

 

In addition to the major surface water courses, there are numerous tributary surface water courses 

across the plan area, as illustrated in Figure 6.  A number of these, including Boggy Creek, 

Nambrok Creek and Newry Creek have been modified to collect excess water from the MID and 

discharge to Lake Wellington directly or via the Avon, Macalister, Thomson and Latrobe Rivers.   
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 Figure 6 Major surface water courses- rivers and reaches across the plan area 
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Dams and weirs 

Key dams and weirs within the plan area include: 

 Lake Glenmaggie 

 Cowwarr Weir 

 Maffra Weir 

Of the above, Lake Glenmaggie located on the Macalister River is by far the largest water storage 

in the plan area, with a capacity of 190,410ML.  Situated north east of the town of Heyfield, Lake 

Glenmaggie is managed by SRW and supplies irrigation water to the MID and some towns.   

Cowwarr Weir is located on Rainbow Creek, which is a break away section of the Thomson River 

near the township of Cowwarr.  Flow at this concrete regulating structure is controlled by three 

vertical lift gates, automatically controlled to keep a constant pool level upstream. Attached to the 

weir is an off-take into the Cowwarr Channel.  A smaller off-take enables water to be supplied to 

Gippsland Water for domestic use in the district.  

Maffra Weir is located on the Macalister River near the township of Maffra.  The regulating 

structure helps to create a working water pressure downstream to the Main Eastern Channel of the 

irrigation district. The weir holds back a substantial pool to maintain constancy of supply into the 

eastern part of the irrigation system. 

 

Constructed irrigation channels and drains 
Irrigation water across the MID is supplied through a 618km network of channels.  The three main 

channels are the Main Northern, the Main Southern and the Main Eastern.  Automation of the main 

channels and piping of smaller channels in selected areas has significantly reduced outfall and 

seepage losses in recent years (SRW, 2005).  In the short term 5000ML of the water savings gained 

from channel automation will be made available as environmental flows for the Macalister River. 

 

Natural drains are supplement by a 500km network of constructed irrigation drains that discharge 

excess water from the MID to Lake Wellington directly or via the Avon, Macalister, Thomson and 

Latrobe Rivers.  These drains collect rainfall runoff, tail water, outflows from irrigation channels 

and groundwater discharge as baseflow and discharges from free-flowing public pumps.  The total 

volume discharged to drains is variable and largely dependant on rainfall.  In the 2004/05 irrigation 

season, drain discharge totalled 52,800ML.  This amount is expected to decline in coming years as 

channel outfalls (currently accounting for approximately 20% of total drain flows) are reduced 

through the roll-out of irrigation system improvements and as irrigation tailwater volumes decline 

due to the construction of more reuse systems and the uptake of more efficient on-farm irrigation 

practice. Further, a hotter and drier climate may result in higher initial losses during storm events as 

the non-irrigated soils will be drier. 
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3.2.2 Groundwater 
This plan divides groundwater into: 

 Shallow groundwater defined as the water table aquifer 

 Deep groundwater defined as all aquifers beneath the water table aquifer. 

The plan makes the distinction between these two categories of groundwater because the values, 

threats, risks and management actions are substantially different for the water table aquifer 

compared to the deeper aquifers.  

 

Groundwater pumped from shallow aquifers across the plan area are generally used to supplement 

irrigation water from supply channels, for stock and domestic purposes and as a town water supply 

for Boisdale and Briagolong  Between 20,000 and 50,000ML are pumped from the aquifer annually 

(SRW, 2005).  The shallow aquifers are covered by the Denison and Wa De Lock Groundwater 

Management Areas which are managed to ensure sustainable groundwater extraction.   

Deep aquifers within the MID include the Boisdale Formation, Balook Formation, Latrobe Valley 

Coal Measures formation and the Latrobe Group.  Water pumped from these aquifers ranges 

between 33,000 and 49,000ML per year (SRW, 2005) and is predominantly used as an irrigation 

supply plus the town water supply for Sale. 

 

The management of groundwater and the current groundwater management issues are discussed in 

Section 5.9. 

3.2.3 Wetlands 
The plan area contains several wetlands of nationally and internationally significant wetlands 

which have been described in detail in the draft West Gippsland Wetlands Plan (2006).  As such, 

they are described only briefly in Table 3, and their location illustrated in Figure 7.  In addition to 

these nationally and internationally significant wetlands, the plan area also contains 3122 small 

wetlands (i.e. between 0.005 ha and 1 ha) on private land (Greening Australia, 2006) and a number 

of larger constructed wetlands such as Lake Guthridge and Lake Guyatt.   

Table 4 Wetlands in the plan area (adapted from WGCMA Draft Interim Wetland Strategy, 
2006) 

Wetland Description 

Gippsland 
Lakes (Lake 
Wellington, 
Lake Victoria 
and King 
Lake) 

The Gippsland Lakes comprise of a system of costal lagoons separated from the Tasman 
Sea by the costal dunes of the Ninety Mile Beach.  The main lakes- Wellington, Victoria 
and King- cover 340 square kilometres.  While only Lake Wellington is located within the 
Plan area, activities within the MID and surrounds affect the entire Gippsland Lakes 
system.  
The Latrobe, Avon, Macalister and Thomson rivers all drain into Lake Wellington.  The 
Gippsland Lakes empty into the ocean through a constructed and dredged entrance at 
the town of Lakes Entrance.  The artificial entrance was first opened late in the 19th 
century.  Prior to this, the Lakes drained into the ocean through a mobile and intermittent 
natural entrance.  Construction of the artificial entrance has dramatically altered the 
interchange of fresh and salt water to the Lakes.   

Heart 
Morass 

Majority of this 1,800ha wetland complex is located on private land.  Classified as a deep 
freshwater marsh, Heart Morass contains remnants of original vegetation communities.  
The area is an important feeding, resting, nesting and breeding habitat for water birds 
(including JAMBA and CAMBA species).   
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Wetland Description 

Heart 
Morass 
Wildlife 
Reserve 

Located on the northern floodplain at the mouth of the Latrobe River, this complex is 
classified as a deep freshwater marsh.  It is listed as nationally and internationally 
important under the Directory of Important Wetlands Australia and Ramsar Convention.  
Hunting is the major recreational use of the reserve.   

Dowd 
Morass 

Located adjacent to Lake Wellington on the floodplain of the Latrobe River, almost 
entirely within the Dowd Morass Wildlife Reserve (a State Game Reserve).  Classified as 
a deep freshwater marsh, Dowd Morass supports a large number of significant fauna 
species including the Painted Snipe, Great Egret and White Bellied Sea Eagle.   

Clydebank 
Morass 

Covering 1,420ha the Clydebank Morass extends along the southern bank of the Avon 
River from Chinns Bridge to the mouth of the Avon at Lake Wellington.  The morass is 
located in the Clydebank Morass Wildlife Reserve (classified as a State Game Reserve).  
Important feeding, resting, nesting and breeding habitat for water birds (including JAMBA 
and CAMBA species) 

Lake 
Coleman 
and Tucker 
Swamp 

Located on the south shore of Lake Wellington, they are classified as permanent saline 
wetlands and deep freshwater marsh.  Part of Lake Coleman falls within the Lake 
Coleman Wildlife Reserve (a state Game Reserve) while the rest is commonwealth land 
managed by the RAAF.  They provide habitat for significant flora and fauna species 
including the White Bellied Sea Eagle.   

Lake 
Kakydra 

A 180 ha permanente saline lake.  It is generally brackish during the spring to autumn 
due to inundation from relatively fresh, nutrient rich runoff.   

Sale 
Common 

Located south of the Sale township, on the floodplains of the Thomson River and 
Flooding Creek.  Covering approximately 308ha, the deep freshwater marsh is a Ramsar 
listed wetland containing a significant number of native species.  It falls within the Sale 
Common State Game Reserve.  
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 Figure 7 Significant wetlands in the plan area (from the online DSE Biodiversity Interactive Map) 
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3.3 Asset services 
As outlined previously, assets provide a variety of environmental, social and economic services.  

For example, productive land and soils provide agricultural production (an economic service) and 

employment (a social service).  Table 5 provides an overview of the key environmental, social and 

economic services provided by assets in the plan area.  This information has been developed in 

consultation with the technical working groups and steering committee.   

To assist in the development and prioritisation of management actions it is important to identify the 

highest value assets.  The comparative value of environmental, social and economic services for 

river and wetland assets has already been undertaken as part of the draft West Gippsland Wetlands 

Plan (2006) and the West Gippsland River Health Strategy (2005). For land and terrestrial 

biodiversity assets there has been no previous formal valuation assessment and was conducted as 

part of this plan using assessments conducted by various technical working groups.    An initial 

attempt to divide the land assets into landforms and value each landform separately wasn�t 

successful and was abandoned.  Instead, the productive land and soil assets were divided into 

irrigated, dryland and urban areas which provided a better match to the scale and type of 

management actions developed.  A qualitative scoring system was used to value the productive 

land and soil assets according to the criteria listed in Appendix A.  For terrestrial biodiversity, each 

EVC Group described in Section 3.1.2 was valued using the criteria listed in Appendix A.  The 

criteria used to value both productive land and soil assets and terrestrial biodiversity assets were 

modified from similar criteria used in the RiVERS process for valuing surface water assets.   

The outcomes of the valuation process undertaken in this study and those conducted in other plans 

are summarised in Table 6 including listing of the high value assets and a description of the 

uniformity and location of high value assets.  Such assessment provides valuable information on 

the targeting of management actions when combined with similar information on the threats to 

these assets.      
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 Table 5 Key environmental, social and economic services provided by assets in the plan area 

Asset services  
Primary 
Asset 
Class 

Secondary 
Asset 
Class 

Tertiary Asset 
Class 

Examples of 
Individual Assets Environmental Economic Social 

Productive 
land & soils  

Irrigated agriculture 

Dryland agriculture 

Urban areas 

 Agricultural land  
 Urban, residential and 

industrial land and 
associated infrastructure 

 Land containing plantation 
forestry 

 Public infrastructure 
including road, railways, 
water, gas and electricity 

 Flora and fauna habitat 
(particularly for rare or 
threatened species) 

 Significant geological/ 
geomorphological features 

 Surface water yield 
 Recharge for groundwater 

resource or groundwater 
dependant ecosystem 

 Carbon sequestration 
 

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

 Recreation  
 European heritage 
 Flagship species 
 Indigenous heritage 
 Aesthetics 
 Communities 
 Employment 

Land 

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

Ecological 
Vegetation Class 
Groups 

 

 State parks and reserves 
(e.g. Holey Plains State 
Park, Glenmaggie Flora 
Reserve, Knob Reserve, 
Red Gum Reserve in 
Briagolong) 

 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 

 Flora and fauna habitat 
(particularly for rare or 
threatened species).  Includes 
habitat provided by dead trees 

 Native fauna (particularly rare 
or threatened species) 

 Native vegetation 
conservation significance 

 Carbon sequestration 
 Recharge reduction for high 

water table areas 

 Tourism/ecotourism 
 Shelter 
 Pollination 
 Soil health and 

stabilisation 
 Insect control 
 Water filtration 
 Industry support (e.g. 

seed banks) 

 Recreation 
 Flagship species 
 Indigenous heritage 
 Aesthetics 
 Community 

involvement 
 Experience nature 

Water Surface Water 
and Riparian 
Areas  

Major surface water 
courses  

Macalister R, Thomson R, 
Latrobe R, Avon R, Flynns Ck, 
Eaglehawk Ck, Rainbow Ck, 

 
 Significant flora & fauna 
 Habitat for fish and other 

aquatic biota 

 
 Irrigation water 

supply 
 Water supply 

 
 Fishing 
 Non-motor boats 
 Motor boats 
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Asset services  
Primary 
Asset 
Class 

Secondary 
Asset 
Class 

Tertiary Asset 
Class 

Examples of 
Individual Assets Environmental Economic Social 

Glenmaggie Ck, Freestone 
Ck, Valencia Ck, Newry Ck, 
Blackall Ck  

  Minor natural and 
modified natural 
surface water 
courses 

Examples include Nambrok 
Ck, Boggy Ck, Nuntin Ck 

  Dams and weirs Lake Glenmaggie, Cowwarr 
Weir, Maffra Weir 

  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.   

 Wetland significance & 
rarity 

 Heritage or representative 
river 

 Ecologically healthy river 

(potable 
catchments) 

 Public infrastructure 
 Land value 
 Tourism 
 Power Generation 
 Commercial fishing 

 Camping 
 Swimming 
 Passive recreation 
 Listed landscapes 
 Flagship species 
 Indigenous and 

European heritage 
 

  Shallow 
groundwater (water 
table aquifer) 

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

  Deep groundwater  Boisdale, Latrobe Valley 
Group, Latrobe Group, Balook 
Fm and Gippsland Limestone 
(covered by Sale, Rosedale, 
Stratford and Giffard 
Groundwater Management 
Areas plus �unincorporated 
areas�) 

 Water source and sink for 
groundwater dependant 
ecosystems 

 Provision of habitat for 
groundwater bacteria 

 Land stabilisation (i.e. 
prevention of land 
subsidence) 

 Provision of habitat for 
groundwater bacteria 

 

 Water supply 
 Provide baseflow to 

surface water systems 
 Water supply 

  

 Employment 
 Provide baseflow to 

surface water systems 



 

 

 

       

PAGE 28  

Asset services  
Primary 
Asset 
Class 

Secondary 
Asset 
Class 

Tertiary Asset 
Class 

Examples of 
Individual Assets Environmental Economic Social 

  Gippsland Lakes Lake Wellington, Lake 
Victoria, King Lake 

   

 Wetlands  Nationally and 
internationally 
significant wetlands 

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

 
 
 

 Water supply  Employment 

  Gippsland Lakes 

  

 

Other wetlands  Examples include Ridge 
Morass, smaller natural 
wetlands and billabongs 

  Constructed 
Wetlands 

Lake Guthridge, Lake Guyatt, 
Heyfield wetlands 

 Wetland significance 
 Wetland rarity 
 Significant flora 
 Significant fauna 
 Vegetation intactness 
 Hydrology 
 Habitat value 
 

 Commercial fishing 
 Tourism/ecotourism 
 Production value 
 Drainage disposal 
 Water supply 
 

 Indigenous cultural 
significance 

 European cultural 
heritage 

 Wildlife watching 
 Recreational fishing 
 Swimming 
 Camping 
 Hunting 
 Boating 
 Visual amenity 
 Passive recreation 
 Education  
 Park value 
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 Table 6 Summary of asset service valuation 

Asset Services Primary 
Asset 
Class 

Secondary 
Asset 
Class 

Tertiary 
Asset 
Class 

Attribute 

Economic value Environmental value Social Value 

Relative rating of 
asset service 
values 

Irrigated agriculture:  HIGH 
Dryland agriculture: MODERATE 
Urban areas:  HIGH 

Irrigated agriculture:  LOW 
Dryland agriculture: LOW 
Urban areas:  LOW 

Irrigated agriculture:  HIGH 
Dryland agriculture: HIGH 
Urban areas:  HIGH 

Highest value 
assets 

Areas containing: 
 Irrigated agriculture 
 Urban and industrial areas 
 

Areas that: 
 Contain significant flora and 

fauna species 
 Provide high surface water 

yields 
 Are recharge areas for 

significant aquifers 
 

Areas containing: 
 Irrigated agriculture, urban 

and industrial areas that 
support employment  

 
 

Comments on 
uniformity of value 

Large variation due to spread of 
different land uses 

Large variation due to spread of 
different land uses 

Large variation due to spread of 
different land uses 

Productive 
land & soils  

 

Source of 
valuation 

This plan This plan This plan 

Relative rating of 
asset service 
values 

MODERATE HIGH HIGH 

Land 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

Ecological 
Vegetation 
Class Groups 

 Highest value 
assets 

EVC groups that:  
 Provide tourism 
 Provide ecosystem services 

including shelter, pollination, 
soil health, soil stabilisation 
and water filtration 

This is generally uniform across 
EVC groups.   

EVC groups that: 
 Provide habitat to native flora 

and fauna 
 Have high native vegetation 

conservation significance.  
This is generally uniform across 
EVC groups.  However, highest 
value groups are often contained 
within reserves, Including: 
 Knob Reserve & Briagolong 

Bush Reserve- Lowland 
plains woodlands or forests 
and heathy woodlands in the 
Avon sub-catchment 

EVC groups used for recreation.  
Recreational use is generally 
highest in designated parks and 
reserves, including:  
 Knob Reserve & Briagolong 

Bush Reserve- Lowland 
plains woodland in the Avon 
sub-catchment 

 Holey Plains State Park- 
Lowland plains woodlands or 
forests and heathy 
woodlands in the Avon sub-
catchment 

 Glenmaggie Regional Park- 
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Asset Services Primary 
Asset 
Class 

Secondary 
Asset 
Class 

Tertiary 
Asset 
Class 

Attribute 

Economic value Environmental value Social Value 

 Holey Plains State Park-
Heathy woodlands and herb-
rich woodlands in the Latrobe 
sub-catchment 

 Glenmaggie Regional Park- 
Box ironbark forest, dry 
forest and plains woodlands 
in the Macalister sub-
catchment  

 Seaton Bushland Reserve- 
Box ironbark forest and dry 
forest in the Thomson sub-
catchment 

Box ironbark forest, dry 
forest and plains woodlands 
in the Macalister sub-
catchment  

 Seaton Bushland Reserve- 
Box ironbark forest and dry 
forest in the Thomson sub-
catchment 

Comments on 
uniformity of value 

Economic values are generally 
fairly uniform across EVC groups, 
but appear to be higher when the 
area of vegetation is large (e.g. 
contained in a park or reserve) 
compared to small/scattered 
stands of vegetation.   

Environmental values are 
generally uniform across EVC 
groups, but are often highest 
when contained within a 
park/reserve.   

Social values are generally 
highest when vegetation is 
contained within a park/reserve.   

 
 
 
 

Source of 
valuation 

This plan This plan This plan 

Water 
 

Surface Water 
and Riparian 
Areas 

Relative rating of 
asset service 
values 

HIGH 
 

HIGH HIGH 

  

Major surface 
water courses  

Highest value 
assets 

River reaches that:  
 Supply water for irrigation 

and town use 
 Support commercial fishing 

and tourism 
Including: 
 Lower Latrobe- Reach 2 
 Lower Latrobe- Reach 1 

River reaches that: 
 Contain significant flora and 

fauna 
 Are ecologically healthy or 

representative 
Including: 
 Lower Latrobe- Reach 17 
 Lower Avon- Reach 21 

River reaches that are used for 
recreation and/or contain 
Indigenous or European heritage. 
Include: 
 Lower Latrobe- Reach 1 
 Lower Macalister- Reach 8 
 Lower Macalister- Reach 7 
 Lower Latrobe- Reach 16 
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Asset Services Primary 
Asset 
Class 

Secondary 
Asset 
Class 

Tertiary 
Asset 
Class 

Attribute 

Economic value Environmental value Social Value 

 Lower Avon- Reach 3 
 Lower Latrobe- Reach 8 
 Lower Latrobe- Reach 9 
 

 Lower Avon- Reach 19 
 Lower Latrobe- Reach 1 
 Lower Avon- Reach 20 

 Lower Latrobe- Reach 17 

Comments on 
uniformity of value 

Values generally uniform across 
an individual river reach 

Values generally uniform across 
an individual river reach 

Values generally uniform across 
an individual river reach 

Source of 
valuation 

West Gippsland River Health 
Strategy (WGCMA, 2005) 

West Gippsland River Health 
Strategy (WGCMA, 2005) 

West Gippsland River Health 
Strategy (WGCMA, 2005) 

Relative rating of 
asset service 
values 

MODERATE MODERATE MODERATE 

Highest value 
assets 

NA (insufficient information on all 
water courses to adequately 
assess)  

NA (insufficient information on all 
water courses to adequately 
assess)  

NA (insufficient information on all 
water courses to adequately 
assess)  

Comments on 
uniformity of value 

N/A N/A N/A 

Minor natural 
and modified 
natural surface 
water courses 

Source of 
valuation 

This Plan This Plan This Plan 

Relative rating of 
asset service 
values 

HIGH MODERATE MODERATE 

Highest value 
assets 

NA (i.e. individual assets such as 
Lake Glenmaggie are unique and 
it is inappropriate to compare 
them to other large dams/storages 
and weirs) 

NA (i.e. individual assets such as 
Lake Glenmaggie are unique and 
it is inappropriate to compare 
them to other large dams/storages 
and weirs) 

NA (i.e. individual assets such as 
Lake Glenmaggie are unique and 
it is inappropriate to compare 
them to other large dams/storages 
and weirs) 

Comments on 
uniformity of value 

N/A N/A N/A  

Large public 
dams and 
storages 

Source of 
valuation 

Description of key values provided 
in this plan- see Appendix A 

Description of key values provided 
in this plan- see Appendix A 

Description of key values provided 
in this plan- see Appendix A 
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Asset Services Primary 
Asset 
Class 

Secondary 
Asset 
Class 

Tertiary 
Asset 
Class 

Attribute 

Economic value Environmental value Social Value 

Relative rating of 
asset service 
values 

HIGH LOW MODERATE 

Highest value 
assets 

NA (i.e. irrigation channels and 
drains form a single system) 

NA (i.e. irrigation channels and 
drains form a single system) 

NA (i.e. irrigation channels and 
drains form a single system) 

Comments on 
uniformity of value 

NA  NA NA 

Constructed 
irrigation 
channels and 
drains 

Source of 
valuation 

This Plan This Plan This Plan 

Relative rating of 
asset service 
values 

HIGH MODERATE MODERATE 

Highest value 
assets 

Resources in the Denison and Wa 
De Lock GMAs that are 
extensively utilised for irrigation. 

Shallow groundwater resources in 
the Yarram, Wa De Lock and 
Dennison GMAs that are likely to 
be connected to surface water 
systems. 

Resources in the Denison and Wa 
De Lock GMAs that are 
extensively utilised for irrigation 
and town water supply. 

Comments on 
uniformity of value 

Groundwater resource potential is 
variable across the plan area 

Groundwater resource potential is 
variable across the plan area 

Groundwater resource potential is 
variable across the plan area 

Shallow 
groundwater 
(water table 
aquifer) 

Source of 
valuation 

This Plan This Plan This Plan 

Relative rating of 
asset service 
values 

HIGH MODERATE MODERATE 

Highest value 
assets 

Resources in the Sale WSPA, 
which is used extensively for 
irrigation and town water supply 

Resources in the Sale and 
Yarram WSPAs that provide 
baseflow to surface water features 

Resources in the Sale WSPA, 
which is used extensively for 
irrigation and town water supply 

Comments on 
uniformity of value 

Groundwater resource potential is 
variable across the plan area 

Groundwater resource potential is 
variable across the plan area 

Groundwater resource potential is 
variable across the plan area 

Groundwater 

Deep 
groundwater  

Source of 
valuation 

Qualitative valuation undertaken 
in this plan- see Appendix A 

Qualitative valuation undertaken 
in this plan- see Appendix A 

Qualitative valuation undertaken 
in this plan- see Appendix A 

Wetlands Gippsland Relative rating of 
asset service 

High High High 
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Asset Services Primary 
Asset 
Class 

Secondary 
Asset 
Class 

Tertiary 
Asset 
Class 

Attribute 

Economic value Environmental value Social Value 

values 
Highest value 
assets 

 Lake Victoria and King Lake 
 Lake Wellington 

 Lake Victoria and King Lake 
 Lake Wellington 

 Lake Victoria and King Lake 
 Lake Wellington 

Comments on 
uniformity of value 

N/A N/A N/A 

Lakes 

Source of 
valuation 

This plan and the West Gippsland 
Wetlands Plan 

This plan and the West Gippsland 
Wetlands Plan 

This plan and the West Gippsland 
Wetlands Plan 

Relative rating of 
asset service 
values 

MODERATE HIGH HIGH 

Highest value 
assets 

 Lake Wellington 
 Dowd Morass 
 Sale Common 
 Heart Morass 
 Clydebank Morass 

 Dowd Morass 
 Sale Common 
 Lake Coleman/Tucker 

Swamp 
 Heart Morass Wildlife 

Reserve 
 Clydebank Morass 

 Dowd Morass 
 Lake Wellington 
 Clydebank Morass 
 Heart Morass Wildlife 

Reserve 
 Sale Common 

Comments on 
uniformity of value 

Values may vary slightly across a 
particular wetland depending on 
size and use 

Values may vary slightly across a 
particular wetland depending on 
size and use (e.g. Lake Coleman 
has higher environmental value in 
the area managed by Parkes Vic 
that the section managed by the 
Department of Defence) 

Values may vary slightly across a 
particular wetland depending on 
size and use (e.g. Heart Morass) 

Nationally and 
internationally 
significant 
wetlands (e.g. 
Lake 
Wellington, 
Lake 
Coleman, 
Dowd Morass, 
Sale Common, 
etc) 

Source of 
valuation 

West Gippsland Wetlands Plan  West Gippsland Wetlands Plan West Gippsland Wetlands Plan 

Relative rating of 
asset service 
values 

MODERATE MODERATE MODERATE Other small 
natural 
wetlands 
(including 
smaller 
wetland 

Highest value 
assets 

NA (there are over 360 mapped 
wetlands in the MID and an 
assessment of the value of each 
has not been undertaken) 

NA (there are over 360 mapped 
wetlands in the MID and an 
assessment of the value of each 
has not been undertaken) 

NA (there are over 360 mapped 
wetlands in the MID and an 
assessment of the value of each 
has not been undertaken) 
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Asset Services Primary 
Asset 
Class 

Secondary 
Asset 
Class 

Tertiary 
Asset 
Class 

Attribute 

Economic value Environmental value Social Value 

Comments on 
uniformity of value 

N/A N/A N/A located on 
private 
property) Source of 

valuation 
N/A N/A N/A 

Relative rating of 
asset service 
values 

MODERATE MODERATE HIGH 

Highest value 
assets 

Have not been formally valued.   Have not been formally valued.   Have not been formally valued. 

Comments on 
uniformity of value 

N/A N/A N/A 

Constructed 
wetlands (e.g. 
Lake 
Guthridge, 
Lake Guyatt, 
Heyfield 
wetlands) 

Source of 
valuation 

This Plan This Plan This Plan 
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4. Threats 
DSE (2005) defines threats as potential causes of degradation to an asset and its associated services 

by natural and induced processes.  This plan attempts to make the distinction between the threat 

(e.g. salinity) and the causes of the threat (e.g. inefficient irrigation) to avoid double counting of 

risks (i.e. where both the threat and its cause are counted separately) and assists in targeting 

management actions (i.e. management actions can be targeted either to the cause of the threat, the 

impact or the asset directly).  However, it is important to note that the relationship between threats, 

their causes and the impacts is complex and assets/asset services can be indirectly affected by a 

number of processes.  For example, unrestricted stock access can lead to the removal of native 

vegetation which in turn can lead to poor water quality, erosion and salinity, which impacts 

biodiversity, surface water quality and productive land.  In addition, some activities can be both a 

threat and a benefit.  For example, fire can adversely impact on agriculture while many native 

vegetation communities require fire to regenerate.   

 

Threats to assets within the plan area are illustrated in Table 7, with the key threats illustrated by 

the larger, coloured markers.   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 (see Table 8).  The threat list has been developed in consultation with the Technical 

Working Group and refined following community consultation sessions.    

 

Management actions can either be targeted at the impact or cause of the threats.  Table 9 shows the 

common causes of the identified threats showing that some causes are common to a number of 

threats.  Therefore, targeting management actions to these common causes can often address a 

number of threats simultaneously.  Management actions in the Macalister Land and Water 

Management Plan (WGCMA, 2008) have been formulated accordingly.  For example, there are 

numerous actions addressing the need for greater irrigation efficiency which addresses the cause of 

a number of threats and impacts on a number of assets.   

 

 



 

 

       

 

 PAGE 36 

 Table 7:  Key threats to asset services in the plan area ( = major threat,  = minor threat)       

Assets 
Threats 

Primary 
Asset 
Class 

Secondary 
Asset Class Tertiary Asset Class 
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Productive 
Land and Soils  

Landform/catchment 
combinations               Land 

Terrestrial 
biodiversity 

EVC Groups/catchment 
combinations               

Major surface water courses                

Minor natural and modified 
natural surface water courses 

              

Large public dams & storages               

Surface Water 
and Riparian 
Areas 

Constructed irrigation 
channels and drains 

              

Shallow groundwater                Groundwater 

Deep groundwater                

Gippsland Lakes               

Internationally and nationally 
significant wetlands 

              

Other natural wetlands        
 

       

Water 

Wetlands 

Constructed wetlands       
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 Table 8 Consolidation of threats identified in previous plans  

Threats used in the Macalister Land 
and Water Management Plan (WGCMA, 
2008) 

Threats identified in existing plans (e.g. River 
Health Strategy, Wetlands Plan, Water Quality 
Action Plan, Salinity Management Plan) 

Degradation in water quality Water quality trend 
Water quality attainment 
Water quality signal 
Temperature 
Algal blooms 
Stock access 
Surrounding land use 
Drainage water disposal 

Changed stream and bank conditions Bed instability 
Channel modification 
Barriers in streams/rivers 
Bank erosion 
Loss of in stream habitat 
Loss of wetland connectivity 
Stock access 
Surrounding land use 
Physical alteration 
Change in wetland size since European settlement 

Salinity and water logging resulting from 
rising water tables 

Salinity 

Degradation or removal of native 
vegetation 

Degraded riparian vegetation 
Native vegetation decline 
Loss of wetland connectivity 
Stock access 
Change in wetland size since European settlement 
 
 

Erosion Gully erosion 
Sheet erosion 
Erosion of wetlands 
Stock access 
Surrounding land use 
Change in wetland size since European settlement 
 

Pest plants Exotic flora 
Pest animals Introduced fauna 
Over-utilisation of groundwater and 
surface water resources 

Flow deviation 
Change in volume and timing of flows 
Loss of wetland connectivity 
Change in wetland size since European settlement 

Alteration to natural fire regime Inappropriate fire regime 
Urban encroachment Surrounding land use encroachment 
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 Table 9  Main causes of threats 

 Cause of  Threat 
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Salinity and water logging (resulting 
from rising watertables) 

            

Poor water quality (including nutrients 
and algal blooms) 

            

Soil acidification and acid sulphate 
soils 

            

Weed infestation             
Pest animal infestation             
Degradation or removal of native 
vegetation 

            

Alteration to natural fire regime             
Reduced surface water flow and 
groundwater levels 

            

Changed stream and bank conditions             
Erosion             
Alteration to the natural flooding 
regime 

            

Urban encroachment             
Livestock/crop disease             
Land contamination             

 

 

The following sections provided a brief overview of the key threats to assets in the plan area.   

4.1 Salinity  
The causes, extent and impacts of salinity in the region are described in detail in the West 

Gippsland Salinity Management Plan (SKM, 2005).  As such, only a brief summary of this 
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information is provided here.  Salinity can be either natural and/or induced.  There are three main 

induced causes of salinity in the region as illustrated in Figure 8. 

 
 Figure 8  Causes of salinity in West Gippsland (from SMP, 2005) 

 

 
Land Clearing & Irrigation 
In the case of land clearing, high water using, deep rooted native vegetation was replaced with low 

water using shallow rooted crops and pastures.  Approximately 52% of vegetated land in the West 

Gippsland CMA region has been cleared since European settlement (WGCMA, 2003).  In the case 

of irrigation, groundwater recharge occurs when crop water requirements are exceeded.  This leads 

to salinity in irrigation areas but can also cause salinity in adjacent dry land areas.   

Permanent entrance to the Gippsland Lakes 
A permanent entrance was formed between the Gippsland Lakes and the ocean at Lakes Entrance 

in 1889.  Prior to this, records indicated that the Gippsland lakes fluctuated between fresh and 

brackish.  Over the years, the impact of the permanent entrance combined with reduced river flows, 

has seen salinity in the lakes increase.  Salinity in Lake Wellington is now generally in the range of 

5,000 to 20,000 EC.  Sea level rises driven by climate change may lead to further intrusion of 

saline water into the Gippsland Lakes system and lower river reaches.   

Irrigation with saline water or shallow groundwater pumping for irrigation 
Irrigating with saline water or shallow groundwater has the potential to concentrate salt in the 

plants root zone.   

Salinity affects assets in the plan area as diverse as the productive land and soils, biodiversity, 

infrastructure, surface water, wetlands and groundwater.  The extent of salinity includes: 

 Approximately 15,232 ha of land has been mapped as being saline in the plan area although 

this is likely to be a significant under-estimate due to areas not being mapped and the difficulty 

in detecting areas that are only slightly affected.  Additionally, in 2004 approximately 25,500 

ha of land had a depth to water table of 2 metres or less and was subsequently at risk of land 
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salinisation.  The amount of land at risk of salinity is likely to have declined slightly since 

2004 as a result of prolonged dry conditions (see Figure 9);  

 Approximately 23,475 ha of wetlands in the plan area are affected by secondary or induced 

salinity including 18,820 ha of Lake Wellington; 

 Five of the 12 river/creek salinity monitoring stations across the plan area show low to 

moderate water salinity; and 

 Watertable (groundwater) salinity throughout much of the plan area has a total dissolved solute 

(TDS) value greater than 500. 

 Table 10 Area of mapped land salinity in the Plan Area (by Salinity Management Area) 
(from WGCMA, 2005) 

Salinity severity (ha)  
Salinity 

Management 
Area 

Class 1 
(minor 

salinity) 

Class 2 
(moderate 
salinity) 

Class 3 (severe 
salinity) Undifferentiated Total 

salinity (ha) 

Clydebank 2474 1744 1536 216 6070 

Rosedale 1058 98 1335 1073 3563 

Nambrok 1848 427 0 915 3190 

Maffra 879 58 0 0 936 

Boisdale 394 172 0 0 566 

Heyfield 386 118 0 0 504 

Stratford 75 95 195 38 403 

TOTAL 7114 2712 3066 2242 15232 
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 Figure 9  Depth to watertable across the plan area (from WGCMA, 2005) 
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4.2 Soil acidification  
The build up of acid in soils is a natural process and in undisturbed ecosystems the processes 

occurs over many thousands of years.  However, the process of soil acidification is accelerated 

substantially under agricultural management, with the application of nitrogenous fertilisers and the 

export of alkaline produce such as grain and pasture from paddocks.  Soil acidification not only 

affects productive land, it can also decrease the pH of water in rivers, lakes, wetlands and 

groundwater.  Infrastructure can also be damaged as a result of a deterioration in soil structure.  

There is very little data on soil acidification in the plan area. Anecdotal information from 

landowners, agency extension officers and private lime suppliers and spreaders suggest that it is not 

a particularly significant problem in the agricultural regions of the plan area and can be easily 

rectified through the addition of lime.  

 

4.3 Acid sulphate soils 
The disturbance and exposure of naturally occurring acid sulphate soils, particularly around 

wetlands, has been raised as a potential threat to productive land and surface water assets in the 

plan area.  Acid sulphate soils contain iron sulphides (e.g. pyrite) that, when disturbed and exposed 

to oxygen, produce sulphuric acid, often releasing toxic quantities of iron, aluminium and heavy 

metals.  In addition, evidence from the Netherlands suggests that in certain chemical environments 

nutrients and phosphorus can also be released (Smolders et al., 2006).   

 

In aquatic environments, the impacts of this process can be devastating, killing plants and animals 

and leading to habitat degradation.  Contamination of groundwater and surface water supplies 

limits the amount of water available for irrigation and town water supply.  On productive land, 

plant growth can be stunted as soils become acidic.   

 

Most common activities leading to the disturbance of acid sulphate soils include: 

 Agricultural activities that involve land drainage - works to prevent flood and tidal inundation 

and the use of groundwater; 

 Infrastructure works � e.g. flood management drainage works, maintenance dredging and 

layering of utilities, railways and roads. 

 Urban and tourism development � housing, resorts, marinas 

 Extractive industries � sand and gravel extraction from rivers or the flood plain 

 

In the plan area, the extent of acid sulphate soils is not well known.  There is anecdotal evidence to 

suggest areas around Heart Morass may be at risk, although further mapping of the extent of these 

soils is required.   
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4.4 Deterioration of water quality (surface and groundwater) 
As outlined in Gippsland�s Water Quality Plan (2005), increases in salinity, sediments, metals, 

pesticides and herbicides along with variations in pH, temperature and oxygen can dramatically 

alter water quality in rivers, lakes, wetlands and aquifers.  Impacts on the environmental, social and 

economic services provided by water can be dramatic, including loss of biodiversity, reduction in 

recreation, and a decline in water available for consumption, irrigation or industrial use.   

 

Deterioration of water quality can be related to land use (e.g. agriculture, residential) or point 

sources of contaminants (e.g. industrial discharge to waterways, groundwater pump disposal).  The 

most significant water quality issue in the plan area is the influx of nutrients to the Gippsland Lakes 

which increases the risk of algal blooms.  This is discussed in greater detail below.  Other key 

activities that threaten water quality are outlined in Table 11 . 

 
 Table 11 Activities threatening water quality (adapted from Gippsland�s Water Quality 
Action Plan, 2005) 

Activity Known or assumed 
water quality effect Description/comment 

Recreational use Sediments, nutrients, 
microbes 

Many recreational activities are concentrated around 
surface water.  Incorrect use of 4WDs and 
motorbikes, particularly at waterway crossings can 
increase turbidity of water.  Incorrect disposal of 
rubbish can also reduce water quality 

Harvesting operations 
in plantations 

Sediments, 
hydrocarbons, pH 

 In the case of softwood plantations, there is a 
potential for water quality decline through acidic 
leaching from pine needles into poorly buffered 
receiving waters.  

 Cleared land will lead to increased run-off of 
sediments to waterways 

Irrigation Nutrients, microbes, 
sediments 

The timing and rate of water application can 
dramatically alter the amount of run-off from 
paddocks.  

Dairy effluent 
management & dairy 
shed management 

Sediments, nutrients, 
microbes, cleaning 
agents 

If incorrectly managed, run-off from paddocks and 
dairy shed areas pose a substantial nutrient risk to 
receiving waterways (including wetlands) and 
shallow groundwater systems. 

Stock access to 
waterways 

Sediments, microbes, 
nutrients 

 Erosion from disturbance to stream bank 
 Direct input of nutrients and microbes to surface 

water (including wetlands) 
 

Stocking rate Sediment, microbes, 
nutrients 

High stocking rates can increase the level of erosion 
and subsequent runoff of sediment and nutrients to 
waterways 

Fertiliser and pesticide 
application 

Herbicides, pesticides, 
nutrients 

 The rate and timing of application can 
significantly impact surface water features 

 Infiltration of nitrate to shallow groundwater 
systems can restrict use of the resource 

Stormwater 
management 

Nutrients, microbes, 
hydrocarbons, 
sediments 

Stormwater systems that are inadequately 
maintained, overloaded, old or malfunction increase 
the risk of surface water contamination 
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Activity Known or assumed 
water quality effect Description/comment 

Septic tank 
management 

Nutrients, microbes, 
hydrocarbons 

Risk to surface and groundwater increased when 
systems are inadequately maintained, overloaded, 
old or malfunctioning 

Industrial discharge to 
surface waters 

Sediment, temperature, 
nutrients, organics, 
metals 

Industrial discharges are stringently controlled by the 
EPA.  The cumulative effect of multiple industrial 
point sources on overall water quality is poorly 
understood.   

Groundwater pump 
disposals 

Salt The impact of disposing saline groundwater into 
regional drainage systems is dependant on the 
operating conditions of the bore.   

Release of water from 
reservoirs 

Nutrients, sediments, 
temperature, oxygen 

 On stream reservoirs may act as sediment sinks 
 May release cooler water downstream during 

warmer months 
 Stratification of reservoirs can also release 

significant amounts of phosphorus 

Modifications to the 
flow regime 

Salt, oxygen  Low flows may promote low dissolved oxygen 
levels in smaller pools along surface water 
courses during summer.   

  In the MID, low flows may also exacerbate salt 
wedge moving upstream from the Gippsland 
Lakes   

 

4.4.1 Nutrients 
The decline in water quality associated with increased nutrient levels is of particular concern given 

that they are the main contributing factor to algal bloom formations.  As highlighted in Table 11, 

there are several activities through which nutrients can enter waterways.   The most common 

process by which nutrients enter the Gippsland Lakes is illustrated in Figure 10.   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.   The calculated phosphorus 

load over time coming from the MID is shown in Figure 11 
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 Figure 10 Process of phosphorous transport in the MID 

 

 Figure 11  Annual phosphorus loads from the MID extrapolated from drain monitoring 
data (from SRW) 
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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.  The 

information in Table 12 suggests that between 5% and 35% of the off-farm phosphorus discharge 

does not reach the end of the drain and is presumably absorbed onto the 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% and the water and phosphorus balance calculations below suggests between 

5% and 35% of the phosphorus is absorbed by the drain sediments.  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.  The percentage of phosphorus leaving farms and becoming absorbed onto 

the drain sediments remains uncertain and is a key area requiring further investigation.   

 
 Table 12  Contributions to phosphorus discharge from the MID (figures are approximate 
only and have been deduced from a variety of anecdotal and measured information) 

Source 

Approximate flow 
contribution from area 
draining the Macalister 
Irrigation District 
(ML/year) 

Approximate annual phosphorus 
discharge from the drained area of the 
Macalister Irrigation District 
(tonnes/year) 

DRAIN INPUT   

Irrigation and rainfall runoff 34,000 to 43,000ML/yr 70 to 135 t/yr 

Dairy waste discharge Negligible 16 to 23 t/yr 

Channel outfall discharge 30,000 ML/yr (approx) Negligible 

Water table seepage 1,500ML/yr (approx) Negligible 

Total 64,000 to 73,000ML/yr 86 to 158 t/yr 

DRAIN OUTPUT   

Drain diversion 15,000 to 24,000ML/yr 23 to 36 t/yr 

Evap and Seepage 2,000ML/yr (approx) Negligible 

End of drain flow 47,000ML (approx) 56 to 61 t/yr 

Total 64,000 to 73,000ML/yr 79 to 97 t/yr 

DRAIN RETENTION Negligible 7 to 61t/yr 

 
 
While algal blooms are a naturally occurring phenomenon in healthy ecosystems they would 

normally be spasmodic and relatively local in extent.  A 2001 study by CSIRO undertaken for the 

Gippsland Coastal Board found that there is a linear relationship between reducing nutrients and 
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improving water quality in the Lakes.  Any load reduction would improve water quality and the 

condition of the Lakes, but a 40% reduction in loads is required to have a significant impact.  

Furthermore, a 50% to 70% reduction in loads is required to eliminate bottom water hypoxia.  This 

is the condition of low oxygen levels in the bottom of the lakes, which inhibits growth of plants and 

creates favourable conditions for algal blooms.   

 

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. 

4.5 Weed invasion 
Weeds 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 remain a major land management problem throughout the West 

Gippsland region (DSE website, accessed 5th July 2006).   

 

Weeds are commonly introduced to a new area through contaminated fodder, stock, vehicles, 

pasture and crop seeds and garden plants.  The management of noxious weeds on public and 

freehold land is a legislative requirement on all landholders.  However, the ability of landholders to 

comply with the legislation for every noxious weed species on their land is limited due to 

environmental, geographical, social and economic constraints (DNRE, 2002).  In addition, some 

individuals may be unaware of the legislative requirements.  For example, some nurseries still sell 

plant species that have been declared weeds, or have the potential to cause an infestation.     

  

There are a number of other weeds that, while not declared as noxious under the CALP Act (1994), 

are still a concern to the community for the damage they may cause to biodiversity and agricultural 

land.  However, landholders are not legally required to treat these weeds.  A comprehensive list of 

weeds that are of concern in the northern part of the plan area can be found in the Maffra Foothills 

Local Area Weed Plan (2004).   

4.6 Pest animals 
Introduced animals of concern in the plan area include rabbits, foxes, wild dogs, feral cats and carp.  

Many of these animals are able to reproduce quickly and are extremely adaptable to a range of 

habitats.  They impact a range of assets including native flora and fauna (e.g. through displacement 

of native species, preying of fauna, destroying habitats, etc), water (i.e. increasing turbidity) and 

productive land (e.g. causing soil erosion or preying on stock).  
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4.7 Clearing or degradation of remnant vegetation 
Historical land clearing for agriculture, settlement and industry has seen a significant decline in 

native vegetation across the Plan area, with much of the remaining vegetation in a degraded 

condition.  Today, common causes of degradation or removal of native vegetation includes: 

 Illegal clearing; 

 Waterlogging and salinity;  

 Improved on-farm irrigation layouts (e.g. conversion from traditional flood irrigation to high 

spray irrigation); 

 Upgrades to infrastructure (e.g. the widening of major roads can result in the loss of roadside 

vegetation); 

 Dieback;  

 Fire (particularly were emerging seedlings are destroyed); 

 Competition from non-native pest plant species; 

 Inappropriate planting of trees in high value grassland;  

 Firewood collection; and 

 Stock. 

 

The degradation or removal of native vegetation can lead to soil erosion, salinity, declines in soil 

fertility, reduced water quality, loss of wetland connectivity, habitat fragmentation, a decline in 

biodiversity and a loss of native species.   

 

4.8 Alteration to natural fire regime 
Fire can occur naturally (i.e. lightening) or can be human induced (e.g. inappropriate recreational 

activity).  It can have both negative and beneficial impacts, depending on the assets affected.  

Productive land, infrastructure and urban areas are negatively impacted by fire events, as is water 

quality in rivers, wetlands and dams if rainfall runoff washes ash and dirt into these systems 

following the fire event.     

For native vegetation, fire can have a beneficial or negative impact depending on the type of 

species present and the alignment of fire events with the natural fire regime required by the EVC 

group.  A fire regime is a combination of the following factors: 

 Intensity: A measure of the energy emitted by the fire.  This is dependant on wind speed, 

slope, temperature, humidity and fuel characteristics (i.e. leaf litter, sticks and branches). 

 Frequency: How often an area is burned.  The required frequency is dependant on the 

vegetation community.  In general, moist forests and riparian vegetation is intolerant to fire.  
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Grasslands have a preferred fire cycle as frequent as ever 6 years while woodlands and 

heathlands generally prefer a 30 year fire cycle.  

 Season: The response of flora and fauna is also dependant on the season in which the fire 

occurs.  For example, fires in spring when birds are nesting and mammals are rearing young 

can have a detrimental impact on native fauna populations.   

A natural fire regime is important to native vegetation as it promotes regeneration and species 

succession and assists to exclude invading pest plant species.  High frequency fire regimes  

Depending on the intensity, frequency, season of the fire and type of vegetation, native flora can 

also be negatively impacted.  For example frequent, high intensity fires can destroy emerging 

seedlings which may in turn simplify the structure of plant habitats so that they no longer provide 

adequate food and shelter for native fauna.  Alternatively, low frequency fire regimes in some EVC 

groups (e.g. schlerophyll forests) may result in growth of a dense under story and prevent the 

regeneration of tree species. 

4.9 Alteration to the natural flooding regime 
The impact of flooding can be either beneficial or negative depending on the assets affected.  The 

frequency and intensity of flooding across the Plan area has been dramatically altered from natural 

conditions through the installation of control structures within rivers (e.g. weirs and dams), the 

construction of irrigation channels and drains, and the development of land for farming (e.g. 

removal of vegetation, laser grading for irrigation).  In addition, the climate change is predicted to 

increase the number of extreme precipitation events, with implications for flood risk across the plan 

area (Whetton et al, 2005).   

Urban areas and infrastructure are adversely impacted by flooding, regardless of whether it occurs 

at a local or regional scale.  In the case of agricultural land, the short term impacts are generally 

adverse while in the long term soils and production benefit from the nutrients provided during 

flood events.   

The impact of flooding on native flora and fauna is more complex, and threats can arise from either 

too much flooding or insufficient flooding.  Riparian vegetation generally requires regularly 

flooding and regenerates rapidly after such events, while the health other EVC groups such as Box 

Iron Bark Forests will deteriorate if subjected to prolonged periods of waterlogging.  A decline in 

the frequency or intensity of floods can also adversely impact the health of wetlands as the 

connectivity between floodplains, rivers and wetlands is reduced.   

4.10 Climate change 
An overwhelming number of the world�s scientists agree that climate change is a result of human 

activities that release greenhouse gases into the atmosphere (DSE, 2005).  Gippsland�s climate has 
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already undergone considerable change over the past several decades, and will continue to alter in 

coming years.  Changes include: 

 Temperature- CSIRO�s latest climate change projections for Victoria indicate that in West 

Gippsland average temperatures will be between 0.2 and 1.4oC higher by 2030 and 0.7 to 

4.3oC warmer by 2070.  Warming is likely to be greatest in summer and least in winter.   

 Precipitation- Average annual rainfall in Gippsland is likely to decrease.   

 Potential evaporation - Increases in potential evaporation of 2-8% per degree of global 

warming has been predicted by CSIRO�s Victorian climate change scenarios (Whetton et al. 

2002).   

 Extreme events- Over the 20th century extreme temperature events in Australia have changed, 

with the number of extremely hot days increasing and the number of extremely cool days 

decreasing.  In Sale, it is predicted that the average number of summer days over 35oC will 

increase from the current 4 to between 5 and 7 in 2030 and between 6 and 16 in 2070.  The 

average number of winter days below 0oC is predicted to decrease from 11 to between 4 and 9 

in 2030 and 0 to 7 in 2070 (Whetton et al. 2002).  Extreme precipitation events are also 

predicted to increase, with implications for flood risk, erosion and water management.  

Drought periods are also anticipated to be prolonged and more intense under enhanced 

greenhouse conditions.   

 Fire- Global warming may lead to an increased fire danger.  A recent study predicted the 

average number of days when the forest fire danger index is very high or extreme at Sale could 

change from the current 8.7 to between 9.3 and 10.7 by 2023 and 10.1 and 14 by 2070.  In 

addition, the average number of days when the grassland fire danger index is very high or 

extreme could increase from the current value of 95.4 days to a maximum of 124.2 days in 

2050 (Hennessy et al. 2005).   

 

The consequences of climate change are far reaching, impacting almost all assets and asset services 

within the Plan area.  These impacts are summarised in Table 13.  Climate change can also have an 

impact on communities through a rise in heat-related mortality, increased disease risk and costs 

associated with natural disasters (flood and fire).  

 Table 13 Impact of climate change on assets within the Plan area (adapted from CSIRO, 
2005) 

Asset Impact  

Surface & 
groundwater 
resources 

It is estimated that over the next 10 years (i.e. the implementation period of this plan), 
average flow in the Latrobe River will decline between 1 and 6%.  By 2030, it is 
predicted the decline in flow will range from 3 to 16% (CSIRO, 2005).  Combined with 
the affects of increased temperature and potential evaporation resulting from climate 
change, this will impact on the volume of water available for the environment, for 
irrigation, industrial purposes and domestic use.  Less surface water flow will also 
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Asset Impact  
impact on the volume of water being recharged to groundwater systems. 

Climate change may also lead to a deterioration of water quality in the Gippsland 
Lakes, reduced flows to wetlands, and potential increases in surface water salinity 
due to reduced flows.   

Productive land 
& soils 

Climate change may have a number of complex effects on agricultural activities 
across the Plan area.  Reduced rainfall, increasing temperatures and higher potential 
evaporation may increase irrigation demand and shift the optimal growing period for 
some crops and pastures.       

Plants grown under elevated CO2 conditions can have lower protein and nitrogen 
content and the use of fertilizer may increase as a result.   

The vigour of pasture growth may increase, but forage quality and water supply could 
decrease, and there is an increased probability of heat stress in cattle.   

Biodiversity While there is a relative lack of data on the ecological impacts of climate change in 
Australia, theory and anecdotal evidence suggests it will have adverse impacts on 
native vegetation and fauna, aquatic biodiversity and wetlands.  However, the specific 
impacts on the biodiversity assets in the plan area is largely unknown and is an area 
requiring further work. 

Infrastructure Higher temperatures could lead to deterioration in the quality of roads, pavements and 
other concrete infrastructure.  

Energy demands and peak demand periods may alter significantly, and the cost of 
energy may increase if mitigation policies are introduced.   

Urban water infrastructure may also be impacted, including sewer overflows due to 
increased water intensity during storms; the risk of pipe failure and collapse due to dry 
soil conditions; increased salinity levels in recycled water due to rising seawater 
levels; corrosion and odours from increased sewage concentration associated with 
water conservation or increased temperatures; and the risk of damage to stormwater 
infrastructure.   

 

 

4.11 Reduced surface water flows and groundwater levels  
 

The hydrological regimes of rivers, lakes and wetlands across the plan area have been dramatically 

altered.   The hydrology of groundwater systems in the region has also been impacted, with water 

levels in deep aquifers declining rapidly.  Causes of changes to hydrogeological regimes include:  

 

 Extraction from river systems for irrigation and consumptive use 

 Extraction of groundwater for irrigation, town supply and off-shore oil and gas production 

 Climate change (i.e. lower annual rainfall) 

 Installation of barriers within river systems that control the timing of water releases 

 The establishment of large plantations which can lead to a decrease in groundwater recharge 

and surface water runoff.      
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The Thomson and Macalister Rivers in particular have been identified as flow stressed with river 

health poor and/or degrading as a result (DSE, 2006).  Wetlands and other rivers in the plan area 

are also impacted with changed channel shape, disruption of ecological processes (and hence 

ecosystem services) and loss of waterway connectivity.  A decline in the health of these assets can 

also impact the provision of social and economic services including a decline in the quality of 

water for consumptive use and a reduction in tourism.   

 

4.12 Erosion 
The causes, extent and impacts of erosion in the region are described in detail in the Soil Erosion 

Plan for the West Gippsland CMA Region (DPI, 2006).  As such, only a brief summary of this 

information is provided here.  Erosion is a natural process that can be accelerated by removal of 

vegetation when the soil surface becomes more exposed to the energy of rain, running water, 

gravity and wind, with no way of preventing toe soil form moving down slope or onto waterways.  

Across the plan area, the likelihood of wind erosion, sheet erosion and landslips is low while there 

is a moderately likelihood of gully or tunnel erosion (DPI, 2006).  Erosion has the potential to 

impact a number of assets across the plan area including productive land, water quality and 

biodiversity.   

4.13 Changed stream and bank conditions 
The West Gippsland River Health Strategy (WGCMA, 2005) identifies bank erosion, bed 

instability, channel modifications and barriers as major threats to a number of surface water courses 

across the plan area.  These changes to stream and bank conditions can have a number of causes 

including the presence of pest plants and animals (e.g. willow trees and carp), stock access to 

waterways, and the installation of flood control structures in streams and rivers.  Changes to stream 

and bank conditions can directly impact in-stream flora and fauna, riparian vegetation and water 

quality.   
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5. Background to Management Actions 

5.1 Risk assessment and priority assets and threats addressed in the plan 
 

The Macalister Land and Water Management Plan details the methodology and outcomes of a risk 

assessment of the threats against the secondary asset classes (WGCMA, 2008).   The results of the 

risk assessment are summarised in Table 15.  The risk assessment provides valuable guidance on 

the priorities for management actions.    Although the risk assessment was also conducted at the 

tertiary asset scale for the land assets, the results were too detailed to be meaningful and did not 

match the broad nature of the management actions.  Therefore, this finer scale risk assessment is 

not reproduced in this report. 

The threat of climate change was singled out as a significant cause for a number of the other 

threats.  Table 15 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 15. 

The plan also details the priority assets and threats addressed in other plans and the gaps addressed 

in the Macalister Land and Water Management Plan (Table 14)    

 Table 14:  Rationale for the choice of assets and threats addressed in this plan 

Asset Threat Rationale 

Gippsland Lakes Poor water quality 
(especially nutrients) 

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

 Degradation or 
removal of Native 
Vegetation 

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

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

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  

Major surface water 
courses 

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 

Groundwater 

Reduced surface 
water flow and 
groundwater levels 

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 
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 Table 15:  Outcomes of the risk assessment highlighting the priority asset/ threat combinations 
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5.2 Introduction to the key programs 
 

The plan is structured around a number of programs which collectively address the priority assets 

and threats listed in Table 14.  The programs are listed in Table 16 along with the assets and threats 

they address. 

 Table 16:  Management Programs in the Macalister Land and Water Management Plan 
and the assets and threats they address 

 

A
ss

et
s Gippsland 

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

Major 
surface 
water 
courses 

Ground
water 

Program  

T
h

re
at

s Poor water 
quality 
(especially 
nutrients) 

Degradation 
or removal of 
Native 
Vegetation 

Alteration to 
natural 
flooding 
regime 

Weed and 
pest animal 
infestation 

Reduced surface water 
flow and groundwater 

levels 

Farm Planning        

On-farm irrigation and drainage 
management  

  
 

 
 

 
 

Floodplain and off-farm drainage 
management  

  
 

 
   

Native Vegetation Management    
 

    

Environmental Flow Management       
  

Pest Plant and Animal 
Management 

      
 

Groundwater Management       
 

Nutrient Management        
 

5.3 Farm Planning Program 
 

The farm planning management program actions listed in the Macalister Land and Water 

Management Plan are focused on the following themes: 

 The need to improve the current irrigation farm planning program; 

 The need for integration of the various existing farm planning programs; 
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 The need to develop a new farm planning model that builds on the successes of the current 

programs and provides a simpler and more integrated approach to farm planning across both 

dryland and irrigated areas. 

 

A dedicated technical working group was established to discuss the farm planning program and 

included a number of community representatives.  The need for change was discussed and 

established and the characteristics of a new program were agreed.  Various new models were put 

forward and a number of preferred model were provisionally agreed to.  However, there was 

general acknowledgement amongst the group that prior to a decision on the appropriate farm 

planning model, much more agency and community consultation work needs to be undertaken.   

The plan provides the starting point for this journey and any future investigation should build on 

the experiences and outcomes of the work conducted as part of this plan.  The discussion below 

outlines the main outcomes of the work conducted as part of this plan.    

 

5.3.1 The need for farm planning 
Many of the targets for asset condition change stated in the Macalister Land and Water 

Management 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 sustainability.  Fortunately there are many management actions that have beneficial 

economic, social and environmental outcomes.  The plan 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. 

In addition to farms providing an economic return to landowners and the wider community, they 

are also part of the natural eco-system.  The environmental values of our land and water assets 

cannot be maintained or enhanced without significant attention to the on-farm management of these 

assets.  In the plan area, the agricultural use of the land dominates and has huge implications for 

both the assets within this land class as well as beyond the farm gate such as: 

 the management of rainfall and irrigation runoff over fertilised agricultural soils has significant 

implications for the health of the Gippsland Lakes and other down-stream wetlands;   

 the management and/or enhancement of existing stands of on-farm native vegetation has 

implications for the overall biodiversity of the region including habitat for native flora and 

fauna; and 

 the management of  on-farm wetlands has implications for floodplain retention of water in 

addition to habitat for aquatic flora and fauna species. 
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In addition, there are complimentary and sometimes competing public and private interests which 

make the on-farm environment a complex area for the management of natural resources.   

Examples of some of the competing interests include: 

 balancing the use of water for irrigation versus the environmental flow requirements of rivers, 

lakes and wetlands; and 

 the quest for increasing farm productivity by using natural wetlands as storage for irrigation 

runoff can compete with the interests of maintaining floodplain retention, wetland health and 

terrestrial biodiversity. 

 

Even within the various public interests there are potentially conflicting management objectives 

such as: 

 the objective of increasing irrigation efficiency by installing spray irrigation to replace flood 

irrigation can result in the need to clear native vegetation which conflicts with the objective of 

protecting remnant native vegetation and reducing greenhouse gas emissions; and 

 the objective of reducing nutrient runoff from the irrigation area can conflict with the objective 

of maintaining environmental flows in some of the natural waterways that drain the area. 

 

Issues such as these highlight the need to ensure 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 farmer 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. 

The plan recognises that farm planning is a critical first step to achieving a balanced outcome for 

the farmer, the community and the environment.  Inevitably there will be trade-offs and conflicts 

between the outcomes of various management actions and multi-benefit outcomes. Farm planning 

provides the framework for ensuring transparency of the trade-offs and maximising the multi-

benefit outcomes.  However, farm planning is just the beginning of the road to practice change and 

the implementation, monitoring and review stages need to follow.   
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5.3.2 The current farm planning models and the need for change 
 

Currently there are a number of farm planning programs operating in the plan area (and sometimes 

beyond) including: 

 Irrigation farm plans:  addresses irrigation, drainage and waterway issues including farm 

layout, water delivery points, landforming needs, drainage design etc.  Irrigation Farm Plans 

are currently delivered by specialist contractors.  There is currently a Government rebate 

available to irrigators of 75% of the cost of irrigation farm plans.  The irrigation farm plans are 

a pre-requisite for government provided financial incentives for both the installation of re-use 

systems and spray irrigation. 

 �Land Management Planning Courses� (Smarter Planning, Smarter Action� program):  This 

program encourages farmers to use industry developed self-assessment tools such as �Dairy 

SAT� in conjunction with conventional whole farm planning processes such as aerial 

photograph interpretation to identify opportunities for more sustainable and profitable farming 

practices.  The program also provides farmers with the tools and contacts to develop an action 

plan to pursue these opportunities.    For instance, appropriate services and technical expertise 

is bought in targeted towards the needs of the participating farmers.  This program of self 

assessment and action planning are the first two steps of the pathway to an accredited 

�Environmental Management System� (EMS).  The participating farmers are then linked up 

with potential sources of assistance to implement their plans and/or continue developing their 

EMS accreditation.   

 Native vegetation planning on-farm (e.g. the �Managing Living Systems� program run by 

DPI): Workshop provides tools to assess how biodiversity can be integrated into farming 

systems, with a focus on managing these areas for multiple benefits on a whole farm basis. 

 Other industry/agency operated farm planning programs: A range of other programs, 

operated by industry groups and government agencies such as DPI, are available to 

landholders.  These include Enviro Reg, Enviromeat Beef and Lamb EMS IS0 14001 and the 

Victorian Farmers Federation EMS Pathways.   

 

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.  Such a co-ordinated approach will allow for an integrated farm planning product which 

identifies and resolves potential conflicting objectives while maximising the multi-benefit 

outcomes.   
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5.3.3 A potential new farm planning model 
Through various agency and community consultation processes conducted as part of this plan, it 

was resolved that any new model should have some or all of the following characteristics: 

 Farmer (manager/implementer) should have ownership of the plan and be able to set priorities 

 The farm plan model/product should be an accepted vehicle for investing in (ie meet the 

requirements of farmers and those funding the program) 

 The model should be a holistic land management tool for the future incorporating soil, 

vegetation, water, nutrients, pest plants and animals 

 Model should include an accurate snapshot of current position (or starting point), providing a 

yard stick from which to measure 

 Model should apply to both irrigation and dryland situations and encompass all industries eg. 

Meat, wool, dairy etc 

 The model should be flexible in approach to gain appropriate funding 

 Plans should identify the valuable on farm assets and work with the landscape 

 The model should advocate and facilitate the adoption of best management practices (eg 

irrigation application rates) 

 The farming community needs to be consulted during the process of developing and trialling 

any new farm planning model 

 New model must be simple to complete with minimal bureaucracy for the farmer 

 

A number of new farm planning models have been discussed within agency and community 

consultation sessions.  The resolution in this plan is that a two stage process of reform will be 

adopted as follows: 

Interim Step:  Integration of current farm planning programs 

Current farm planning programs will be more closely aligned to ensure farmers are directed 

towards the program that is most suited to them.  The pooling of resources and ideas between 

service deliverers will ensure greater efficiency and consistency. Programs will cross-promote each 

other and value add.  The model also provides flexibility enabling innovation and accommodating 

new and evolving programs.  This model makes best use of the successes and refinement of the 

current programs.   
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 Figure 12  The interim farm planning model 

 

 

 

 

Final goal � developing and trialling a fully integrated farm planning model 

This plan proposes the long term goal of providing a single overarching framework for all farm 

planning activities across the plan area.  This plan recommends that once the interim step above is 

implemented, the feasibility of a single integrated model for all farm planning across the region be 

investigated.  One possible model which gained some support during consultation is the 

development of a program with a core component that is common to all farm plans plus a number 

of optional modules that maybe pre-requisites for various Government incentive packages (for 

example:  vegetation incentives, incentives for irrigation efficiency such as flood to spray irrigation 

conversion).  The detail of the core and optional modules is yet to be determined and is a priority 

action for this plan.  An example of such a structure is given in Figure 13. 

 

 

 

 

DPI:  Irrigation Farm  
Planning  

GippsLandcare: 
Whole Farm 
Planning and EMS 
training program  

DPI: Farm Business 
planning programs  

DPI:  �Managing 
Living Systems� � 
managing on-farm 
native vegetation 

DPI:  Nutrient 
Management Plans 

VFF:  EMS support 
program 

FARMER 

Providing a product which 

is better suited to the 
farmer 

Co-ordinated approach to 
delivering current farm 

planning services 
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 Figure 13  Example of potential final structure for delivery of farm planning 

 

 

 

    

 

 

 

 

 

 

 

The integrated farm planning structure discussed above could potentially be delivered through a 

multi-disciplinary and multi-agency team managed by a �case manager�.  The case manager would 

provide a single point of contact for landowners and guide the landowner through the farm 

planning process.  A case history would be developed for each landowner and shared amongst the 

project team.  The detail of such a structure has yet to be determined and is a priority action for this 

plan.  An example of such a structure is given in Figure 14. 

 

 

 

 

 

 

 

Native Veg  and 
Wetland Plan 
Who:  Agency 

Irrig. Farm Plan 
Who: Irrig Farm 
Planner with Govt 
financial 
assistance 
 

Business Plan: 
Who:    Rural 
Financial Service 
Providers 

Nutrient 
Management 
Plan 
Who:  DPI 
 

EMS 
Who:  Agency or 
Industry Body 

Spatial farm plan (stocktake of natural & built assets) and broad action plan for 
priority issues 
Who:  Landowner 
Incentive:  Govt assistance and training as per current GippslandCare program 

CORE 
COMPONENT 

EXAMPLES OF 
OPTIONAL 
COMPONENTS 

EXAMPLES OF 
INCENTIVES 
AVAILABLE  
(if optional 
components 
completed) 

Native veg 
protection and 
restoration grants 

Rebate for Spray 
Irrig 
Rebate for reuse 
system 

Assistance with 
wetland 
management 

Preferential 
extension from DPI 
officers 
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 Figure 14:  Example of a potential team based approach to farm planning and extension 
services 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Initially, the integrated model would be established to include Government agency programs only 

but once established, would be expanded to include farm planning programs offered by Non-

Government Organisations such as industry groups.   

If successful, such a team based model could be expanded to include extension services to guide 

farmers through plan implementation, monitoring and review steps.  These steps would then add to 

the case history developed for each property.  Such a model would require major re-organisation of 

the current agency extension delivery structure which could take some years to implement.   

 

 

� Stocktake and benchmarking � eg $/ML, ML/ha, soil types, 
vegetation types etc 

� Farm Planning � commercial �irrig farm plan� plus optional 
Govt provided extras such as nutrient man plan, effluent 
man plan, soils man plan, production assessment etc � 
current �layered� approach developed and extended 

� Extension and Implementation � incentives and extension 
offered to farmers with preference given to those who have 
been through farm planning process 

� Monitor 
� Review 
 
Case history developed on each farmer which is available to 
whole team co-ordinated by the Case Manager 

FARMER 

Case Manager 

Production and 
economics 
team 

Nutrients and  
irrigation team 

Native Veg 
Management 
team 

Pest Plants and 
Animals team 

Wetland 
Management 
team 

Floodplain and 
drainage team 
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5.4 On-farm irrigation and drainage management program 

 
The actions in the Macalister Land and Water Management Plan relating to on-farm irrigation and 

drainage management are focused on achieving the following objectives: 

 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 the plan for achieving increased irrigation efficiency are: 

 Reducing the incidences of over-irrigation through: 

 flood to spray irrigation conversion 

 more efficient flood irrigation (eg laser grading or applying higher flow rates for shorter 

periods of time) 

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

 

The main strategy for ensuring responsible fertiliser and dairy waste management is extension and 

enforcement of dairy waste regulations. 

5.4.1 Guiding principles 
 

The mechanisms used to engender greater irrigation efficiency in this plan are focussed on 

appropriate farm planning, Government provided financial incentives and regulation supplemented 

by extension and further research and investigation to infill knowledge gaps.  The Government 

funded financial incentives available to landowners to convert from flood to spray irrigation will 

continue and investigations will be undertaken to determine whether they should be expanded to 

include incentives for changing to higher flow flood irrigation and/or laser grading.  The use of 

regulatory mechanisms will be used to address inefficient irrigators who choose not to voluntarily 

convert to more efficient irrigation.  The unbundling of irrigation entitlements (as described below) 

provides opportunities for the phased introduction of tighter standard conditions on water use 
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licences to ensure efficient irrigation.  It is expected that any tighter conditions would be aimed at 

bringing the least efficient irrigators up to an acceptable standard and that the majority of existing 

irrigators would already meet these higher standards. The precise nature of the conditions for water 

use licences and the unbundling of water entitlements in general are yet to be determined.  

However, any use of the water use licence to enforce more efficient irrigation must be fair to the 

irrigator and ensure adequate time and assistance is provided to irrigators to allow the appropriate 

adjustment.  

 

The main principles adopted in this plan for achieving a more water efficient irrigation industry and 

reducing off-site impacts on irrigation in the MID include: 

 Wherever possible, the market should be allowed to shape the change in irrigator 
behaviour.  The market can be used to encourage and rewards efficient practices.  The 

efficient operation of the market can be encouraged by Government actions such as removal of 

economic barriers to adoption or providing information to irrigators about using the market to 

their advantage (eg through the provision of information on the benefits of water trading or 

more efficient irrigation systems).   

 Government intervention should be focussed on areas of market failure including the 
externalities of off-site impacts such as salinity and nutrient export.  Public investment in 

encouraging the efficient use of water can be justified based on the public benefits of reducing 

nutrient export and salinity risk.  The amount of public investment to private operators to 

encourage greater efficiency needs to be carefully weighed up against the relative public and 

private benefits. 

 The focus on addressing the off-site irrigation impacts of nutrient export and salinity 
should be targeted towards addressing the cause rather than the symptoms. There are a 

number of off-farm actions listed in the plan to address the nutrient export such as end of drain 

solutions.  However, the first priority is to address the phosphorus at source through the 

various on-farm actions listed in the plan. 

 Wherever possible, the plan will use existing or planned mechanisms to implement water 
use efficiency measures.  For instance, the �unbundling� of water entitlements and the 

introduction of new irrigation development guidelines for Gippsland provides an opportunity 

to ensure increased irrigation efficiency.  Both of these new structures are described below. 

 

5.4.2 Unbundling of water entitlements 
As part of the implementation of Our Water, Our Future (DSE, 2004), the State Government is 

currently reforming surface water irrigation entitlements across the State by separating or 

�unbundling� them into their following components: 
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1) �Water Share� � An entitlement to a proportion of the water that becomes available in a 

system.  In the case of the MID, the water share will be a proportion of the storage in Lake 

Glenmaggie and/or the Thomson Dam.  The water share can be traded in a similar way to the 

existing �water right�. The �Water Allocation� for each season will be the volume of water that 

is available under a Water Share in a season and can also be traded within the season.   

2) �Delivery Share� � an entitlement to a proportion of the capacity of the delivery system 

available up to a supply point.   Delivery shares can also be traded but only within the local 

area.   

3) �Water Use Licence� � provides an entitlement to use water for irrigation on a specific property 

under specific conditions.  The water use licence is tied to the land and cannot be traded.   

 

In this plan, the Water Use Licence provides the greatest opportunity for ensuring efficient 

irrigation with minimal off-site impacts. The Water Use Licence prescribes the maximum volume 

of water that may be applied to the land specified in the licence, in any 12 month period (referred to 

as the Annual Use Limit � AUL); and provides the opportunity to prescribe �conditions� to ensure 

efficient irrigation and the reduction in off-site impacts. The conditions can be in two forms: 

standard conditions and particular conditions.  Standard conditions are prescribed to all water-use 

licences, or to all water-use licences of a particular class.  Particular conditions may also be set 

relating only to a single water use licence.   All conditions must be consistent with the water-use 

objectives set down in the 2005 amendments to the Water Act 1989 which provide for: 

 Managing groundwater infiltration;  

 Managing disposal of drainage;  

 Minimising salinity;  

 Protecting biodiversity; and 

 Minimising cumulative effects of water use.  

 

In Gippsland, the planned date for the unbundling of water entitlements is 1 July 2008.  For 

existing irrigators, there will be initially no change to their current operation with their existing 

water right transferred to a water share, delivery share and a water use licence, with the conditions 

of the water use licence reflecting their current practice.   

 

5.4.3 New Irrigation Development Guidelines 
The Gippsland Irrigation Development Guidelines (IDGs) are currently being developed and aim to 

ensure that new irrigation developments or increased irrigation on existing enterprises do not 

adversely impact existing irrigators and dryland farmers in the area, nor have adverse impacts on 



 

 

 

  

PAGE 66  

environmental assets and community infrastructure.  The guidelines apply to water rights held in 

the Macalister Irrigation District and groundwater and surface water diversions in Gippsland.   

The guidelines are similar to those previously used by Southern Rural Water to assess surface and 

groundwater licence applications.   Applications are referred to a number of agencies (including 

DSE, DPI, WGCMA, EPA, Parks Victoria and local government) for comment and the public is 

given the opportunity to raise any concerns before a decision is made.  A difference between the 

IDGs and the previous system administered by SRW is that a Development Proposal and 

Environmental Checklist must accompany each application.  These documents aim to identify any 

potential issues associated with the development and assist in determining if further investigation 

(such as a hydrogeological assessment, environment assessment report or cultural heritage 

investigation) is required.  In addition, the IDGs require all new irrigation developments have a 

DPI approved �Irrigation Development Plan� prior to any decision on the application being made.  

The requirements of an irrigation development plan are currently being determined but are likely to 

include some of the components of the �irrigation farm plans� being developed in the plan area.       

Although the IDGs apply only to new irrigation developments or increased irrigation on existing 

enterprises, there is an opportunity to apply some of the principles to existing irrigation enterprises 

to ensure efficient irrigation with minimal off-site impacts.  Some of the management actions 

proposed in this plan draw on the principles of the IDGs to phase in similar best management 

practice actions for existing developments (e.g. the requirement for an �Irrigation Development 

Plan�).  

5.4.4 Tradeoffs 
Decreasing the incidents of over-irrigation and the introduction of re-use systems both reduce the 

runoff from irrigated land potentially reducing the volume of water entering the river and 

groundwater systems. For instance, the introduction of re-use systems catches not only irrigation 

tail water but also rainfall runoff.  The widespread introduction of re-use systems is likely to 

prevent some irrigation and rainfall runoff from entering the river systems.  Similarly, more 

efficient irrigation will reduce the recharge to the groundwater system potentially reducing the 

volume available for groundwater based irrigation and baseflow discharge to rivers. This plan has 

determined that 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 cost from the loss of 

flow in the various natural and modified water courses in the area.  However, this plan advocates 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.  The outcomes of such an investigation 

will allow the loss of environmental flow and groundwater recharge to be compensated by other 
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more effective measures (eg additional releases from storages, buyback of irrigation licences or 

restrictions on groundwater trading).        

   

 

5.4.5 Drivers for on-farm change and barriers to adoption 
 

The main drivers for on-farm change to irrigation practices include: 

 Economic and market drivers:  Irrigators have been investing in ways to increase irrigation 

productivity particularly over the recent dry seasons.  They are likely to accelerate this 

improvement in the future due to the outlook on less water availability and increased dairy 

returns. Market conditions will continue to promote water efficiency improvements 

irrespective of Government extensions or programs 

    

 Social drivers:  Lifestyle considerations are becoming an increasingly important factor in the 

choice of irrigation system.  Spray irrigation and automated flood irrigation systems are 

becoming attractive to irrigators to replace the more labour intensive manual flood irrigation 

systems.  Also, reducing labour input allows a farmer to expand production without employing 

additional staff (RMCG, 2006). 

 

 Environmental drivers:  The driver for achieving water savings in the MID is generally 

increased productivity rather than the environment (RMCG, 2006).  However, there are 

significant numbers of irrigators who see the benefits of changing irrigation practices for the 

environment and the general reputation of their industry.    

 

Some of the main barriers to adoption of more efficient irrigation include: 

 Farmers often don�t have the capital, borrowing capacity or risk profile to up-grade their 

irrigation systems in the short term even though it may be economic for them in the long term. 

 Farmers will generally look towards improving their existing flood irrigation infrastructure in 

preference to a change to spray irrigation (RMCG, 2006).  This is due to the sunk cost in 

existing infrastructure and its advantage in reducing cash flow risk (RMCG, 2006).   

 Older farmers are often reluctant to spend money when they are about to retire. 

 Share farmers and owners not having the same visions for development 
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 The water delivery system is not always capable of delivering the required flow rates and 

volumes at the right time for the proposed change in irrigation system (eg high flow flood 

irrigation).  

 Spray irrigation systems can sometimes require the clearing of native vegetation which 

irrigators may be reluctant to do either for environmental reasons and/or to avoid the 

regulatory process.  

 Lack of access to three phase power in the MIA to implement electrically powered spray 

irrigation and automated flood irrigation systems; 

 

5.5 Floodplain and off-farm drainage program 
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.  There is sometimes a conflict 

between the objective of maintaining natural flows in these water courses and the objective of 

reducing the nutrient load from the region.  Where there is a conflict, the Macalister Land and 

Water Management Plan has determined that the objective of reducing the flow of nutrient rich 

waters to the lakes will usually take 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 benefits gained from maintaining flow in the various natural and modified 

water courses in the area.   

There is also a conflict between the environmental benefits of maintaining natural flooding regimes 

on local floodplains and the economic cost to landowners of periodic flooding over prime 

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 
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River).  This plan does not take a position on this issue but rather advocates a case by case 

assessment of the economic, social and environmental benefits and costs of maintaining, enhancing 

or dismantling such artificial structures.   

There are also significant flooding and drainage issues associated with rural and urban 

development which can dramatically change the flow of water across the land.  Appropriate 

planning is required to ensure that future development does not cause adverse effects on the 

environment or neighbouring properties. 

 

5.6 Native Vegetation Management Program 
 

There are numerous existing plans which cover the management of native vegetation, biodiversity 

and wetlands. The Macalister Land and Water Management Plan does not re-state or review these 

actions but rather attempts to provide detail on 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. The plan refers to many of the existing 

native vegetation programs some of which are described below. 

GippslandCare 

 �Smarter Planning, Smarter Action Program�: Native vegetation planning is provided as an 

option as part of �Whole Farm Planning� training courses; 

 Incentives provided for revegetation for production purposes (e.g. establishment of shelter 

belts). Govt funding provided for fencing ($1.50/m) to augment landholder contribution. 

 Trees/seeds and equipment required for direct seeding also provided. 

Department of Primary Industries 

 �Managing Living Systems� program: Workshop provides tools to assess how biodiversity can 

be integrated into farming systems, with a focus on managing these areas for multiple benefits 

on a whole farm basis. 

Greening Australia 

 Greening Gippsland Biodiversity Program aims to increase the quality and extent of native 

vegetation and native fauna across the region. Applications are assessed on a case by case 

basis with fencing incentives of $1.50 to $3.00 per meter (or $6.00 per meter if there is a Trust 
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for Nature covenant on the property) available to exclude stock from areas of remnant 

vegetation. Greening Australia may also supply plants and seeds for revegetation. Direct 

seeding machinery under the Alcoa Revegetation Assistance Scheme may be available. Under 

NHT guidelines covenanted properties are entitled to receive full costs for fencing; 

 Seed collection and Storage: Indigenous seed is collected and stored at the Maffra Seedbank. 

Seed is available for purchase for re-vegetation projects; 

 Greening Gippsland Biodiversity Project: Encourages landowner and landcare projects with 

biodiversity benefits including the extension and linking areas of remnant vegetation and large 

scale restoration of vegetation communities. 

 

Local Government 

 Permits required for the clearing of native vegetation in line with the Victorian government�s 

Net Gain Policy contained within. Permit applications are often referred to DSE, WGCMA 

and/or Southern Rural Water for comment; 

 Proponents for vegetation clearing applications can be required to develop �Property 

Vegetation Plans� (PVP) and �Native Vegetation Precinct Plans� (NVPP) to manage remaining 

and off-set vegetation. NVPPs are reserved for larger applications especially larger scale 

regional developments (DSE); 

 Local Government Planning Schemes sets out policies and requirements for the use, 

development and protection of land within any one municipality. �Environment Significance 

Overlays� (ESOs) are part of the Planning Scheme and provide protection to local 

environmental assets within each municipality. For the Wellington Shire Planning Scheme, 

ESOs have been developed for 1) wetlands 2) Coastal areas and Gippsland Lakes. These 

overlays provide protection for existing native vegetation in addition to the implementation of 

Victoria�s Native Vegetation Framework; 

 Native vegetation protection program (Wellington Shire): Rate rebates available to landholders 

with conservation covenants on their property. Financial subsidies are also available for 

positive actions to enhance native vegetation. Actions considered include the control of weeds 

encroaching on native vegetation, fencing to protect vegetation from stock and revegetation to 

enhance existing vegetation; 

 �Weeds for Trees� program (Wellington Shire in conjunction with GippsLandcare and DPI): 

provision of financial incentives for the removal of weeds and replacement with native 

vegetation. The program supplies chemicals and limited spray equipment to individuals and 

groups for approved weed control on roadsides. In conjunction with roadside spraying, 

Landcare may provide indigenous plants for revegetation on suitable roadsides to promote 

biodiversity. 
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Trust for Nature 

 Conservation Covenants are an agreement between a landowner and Trust for Nature, which 

protects and enhances the natural, cultural and/or scientific values of the land. The covenant is 

registered on the property title and binds all future owners. Requires a �Conservation 

Management Plan� to be developed for the covenanted area. Includes the �Stewardship 

Program� which develops the Conservation Management Plan and monitors the results of the 

implementation of the native vegetation plans on covenanted properties; 

 Trust for Nature buys properties, places a conservation covenant on title and re-sells the 

property. 

Department of Sustainability and Environment 

 Bush Tender: Landholders competitively tender for contracts to improve native vegetation on 

their land. Successful bids are those that offer the best value for money, with successful 

landholders receiving periodic payments for their management actions under agreements 

signed with the DSE; 

 �Carbon Tender�: Landholders encouraged to create �carbon sinks� on their property by 

tendering prices for planting of new native vegetation. Applications are assessed on a case by 

case basis, with the program offering landholders the potential for two new income streams- 1) 

Guaranteed establishment payments for five years and 2) Future income opportunities from 

carbon trading; 

 �Bush Broker� scheme: Native vegetation credits can be bought by another party and 

subsequently used as an offset for the approved clearing of native vegetation. System allows 

clearing offsets to be located on a different property to where the native vegetation is being 

cleared Landholders have the potential to generate a new income stream and improve 

biodiversity by establishing native vegetation credits. 

West Gippsland CMA 

 Revegetation of riparian areas once willows are removed. 

 

Landowner, Landcare and Community Groups 

 Communities/ landholders- various groups and individuals undertake re-vegetation works on 

public or private land (eg Rail Trail Committee, Field Naturalists, Schools, �Friends of ...� 

Groups etc) 
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5.7 Pest Plant and Animal Management Program 
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. The 

actions focus on the following areas: 

 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.   

 

The pest plant and animal management actions listed in the Macalister Land and Water 

Management Plan refer to some of the existing programs, some of which are described below: 

 Council, Landcare and DPI- Subsidies for positive actions to enhance native vegetation 

including the control of weeds encroaching on native vegetation, fencing to protect vegetation 

from stock and revegetation. 

 DSE: statewide Noxious Weed Review which is currently nearing completion which reviews 

the gazetted noxious weeds across the State and provides direction on management 

responsibility;  

 �Weeds for Trees� program (Wellington Shire in conjunction with GippsLandcare and DPI): 

provision of financial incentives for the removal of weeds and replacement with native 

vegetation. The program supplies chemicals and limited spray equipment to individuals and 

groups for approved weed control on roadsides. In conjunction with roadside spraying, 

Landcare may provide indigenous plants for revegetation on suitable roadsides to promote 

biodiversity. 

 LandCare and individual landowners- Landowners conduct a huge variety of pest plant and 

animal eradication works as part of their obligation under the CALP (1994) Act and to 

improve the environmental, economic and social values of the land. In the plan area, the 

Maffra Foothills Land Area Weed Plan Reference Group made up of community members is 

solely focussed on addressing pest plant and animals through the implementation of the Maffra 

Foothills Local Area Weed Plan; 

 DSE: Where landholders are identified as unwilling to participate in the eradication of certain 

weed groups and extension measures fail, DSE has the responsibility of ensuring compliance 

under the Catchment and Land Protection Act (1994); 
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 DSE, WGCMA and DPI offer numerous extension programs (e.g. provision of technical 

information, community education and awareness through distribution of extension materials 

on weed identification, control, best management practice, machinery hygiene);  

 �Weed Removers, Pasture Improvers� (DPI) - assists landholders to achieve more 

productive pastures through effective weed management; 

 DPI and DSE extension programs for control of rabbits, foxes and wild dogs on private land; 

 Weed mapping: Currently mapping of weeds is undertaken by the Wellington Shire and DPI 

on incompatible systems. The DPI Integrated Pest Management System (IPMS) is used by DPI 

to map weeds on public and private land based on priorities in regional weed action plan. The 

Wellington Shire uses a more modern GPS/ GIS approach to map weeds on roadsides and 

private land; 

 DSE: 'Interim Guidelines and Procedures for Managing the Environmental Impacts of 
Weeds on Public Land in Victoria 2006' outlines a new framework for managing the 

environmental impacts of weeds on public land in Victoria. The document is currently in draft 

form and is available for comment by agencies and community; 

 Wellington Shire, Parks Victoria and DSE all have pest plant and animal programs for the 

respective land that they manage as required under the Catchment and Land Protection Act 

(1994). Funding is available through the DSE �Good Neighbour� program for control of pest 

plants and animals on public land; 

 West Gippsland CMA- Program of willow removal in riparian areas as guided by the 

priorities in the West Gippsland River Health Strategy (WGCMA, 2004); 

 DSE: The Weeds and Pests on Public Land Initiative is a $14 million, four-year State 

Government initiative to commence major weed and pest animal control projects in National 

Parks, State Forest and other public land. 

 

5.8 Environmental Flow Program 

5.8.1 Program objectives 
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. 

5.8.2 Existing Plans and Previous Studies 
The West Gippsland River Health Strategy (WGCMA, 2005) was developed to protect and/or 

improve the health of rivers, streams, floodplains, wetlands, terminal lakes and estuaries across the 

West Gippsland Catchment.  Management actions outlined in the West Gippsland River Health 

Strategy (WGCMA, 2005) have been designed and prioritised so as to find a balance between 

protection, maintenance and enhancement of the environmental value of natural river systems, 
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while protecting, maintaining or enhancing additional social and economic values important to the 

community.  The strategy outlines a number of actions for sections the lower Macalister, Latrobe, 

Thomson and Avon Rivers, which are located in the Plan area.  Details of priority levels, indicative 

costs, management action targets and resource condition targets are detailed in the West Gippsland 

River Health Strategy (WGCMA, 2005).   

To date, there have been a number of environmental flow studies undertaken of the major rivers in 

the area each with a recommendation on the additional flow required to maintain appropriate 

standards of river health.  However, the studies do not identify the flow requirements for the other 

ecological systems dependant on river flow such as adjacent wetlands and the Gippsland Lakes.  A 

study is currently underway to review the environmental flow requirements for the Gippsland 

Lakes system including the Lower Latrobe wetlands (Sale Common, Heart Morass and Dowd 

Morass) and the estuarine components of the Latrobe, Avon, Macalister and Thomson rivers.   The 

outcomes of the study will be used to inform water allocation and management decisions which 

could include the revision of the Environmental Water Reserve for the rivers discharging to the 

Gippsland Lakes.   

The Central Region Sustainable Water Strategy (DSE, 2006) provides direction on the strategies 

required to meet the shortfalls in environmental flows identified in the various technical studies.  A 

summary of the outcomes of the environmental flows studies and the actions described in the 

Central Region Sustainable Water Strategy (DSE, 2006) are described below for major river 

systems within the study area 

Thomson and Macalister Rivers 

The environmental objectives of the lower Thomson and Macalister Rivers as stated in the Central 

Region Sustainable Water Strategy (DSE, 2006) are to: 

 improve water quality; 

 facilitate localised fish movement; 

 contribute to the protection of multiple threatened plant and animal species through migration 

and spawning flows; and 

 protect Ramsar listed Gippsland Lakes and associated wetlands. 

 

A study of the environmental flow requirements of the two rivers suggests that 57,000 ML 

(17,000ML for the Macalister and 40,000ML for the Thomson) of additional flow is required to 

meet the environmental objectives of these river systems (excluding the dependant wetlands and 

Gippsland Lakes). 

 



 

 

 

       

 PAGE 75 

The State Government has committed to delivering 25,000 ML/yr of the required volume over the 

following timetable: 

 10,000 ML/yr already delivered 

 5,000 ML/yr to be delivered to the Macalister River by end of 2007 

 8,000 ML/yr to be delivered to the Thomson River by the end of 2012 

 2,000 ML/yr to be delivered to the Macalister River by the end of 2012 

 

These additional flows will be obtained largely through investment in irrigation delivery up-grades 

such as the channel automation project currently being implemented by Southern Rural Water 

across the Macalister Irrigation District.   

 

The Central Region Sustainable Water Strategy (DSE, 2006) states that the provision of the full 

57,000 ML/yr through these means would significantly reduce the reliability of irrigation supplies, 

particularly in drought years, and also compromise supplies to Melbourne.  As such, there is 

currently a shortfall of 32,000ML (10,000ML in the Macalister and 22,000ML in the Thomson) in 

the amount of water required to meet environmental flow requirements.  The Central Region 

Sustainable Water Strategy outlines some other measures which may be used to obtain additional 

flows for the rivers including: 

 Additional irrigation delivery system up-grades; 

 Voluntary buyback scheme of water entitlements in the Macalister Irrigation District � 

potential for additional ; and 

 Transfer or water freed up by the substitution of recycled water from the Eastern Water 

Recycling proposal. 

 

Latrobe River 

A study of the environmental flow requirements of the Latrobe River has been completed and is 

currently being reviewed.  Results are being used to design environmental flow rules, to be tested 

by a seven year research program, which will determine the most effective method to use 

environmental flows and complementary works to meet river health objectives.   

The main environmental objectives identified for the Latrobe River as outlined in the Central 

Region Sustainable Water Strategy (DSE, 2006) are increased flows to provide a diverse range of 

habitats, allow for fish spawning and prevent a build-up of sediment in the river channel.  In 

addition, the lower Latrobe has been heavily channelised in the past and aims to reinstate the 

original river meanders will change the volumes required to reinstate the flow components.   
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Over the seven year investigation period the Government will temporarily transfer 10,000 ML of 

unallocated water in Blue Rock Reservoir and Lake Narracan for use in the Latrobe River.  This is 

in addition to the Government�s commitment of providing 25,000 ML to the estuarine reach of the 

Latrobe River via increased environmental flows in the Thomson and Macalister Rivers (see 

previous section).   

Avon River 

An environmental flows study for the Avon River has recently been completed (Earthtech 2007).  

The difference between the environmental flow requirements and the current flow is currently 

being assessed through the FLOWS methodology to determine the shortfall in flows.  However, the 

method used to determine the environmental flow requirements does not take into account the 

water requirements of associated wetlands such as Clydebank Morass or the Gippsland Lakes.  

This plan recommends that the water requirements for the wetlands on the Lower Avon River be 

determined and combined with the outcomes of the environmental flow requirements for the 

Gippsland Lakes and the river itself to come up with a total environmental flow requirement for the 

river system.    

5.8.3 Overall strategy 
There are a number of sources for gaining additional environmental flows to make up the shortfall 

identified in the relevant scientific studies: 

1) On-farm sources:   

Improved irrigation efficiency can lead to significant on-farm water savings which has the 

potential to be used for additional environmental flows. The use of the saved water is up to the 

discretion of the landowner. Without Government intervention in the form of voluntary or 

compulsory buy backs of irrigation licences, water savings resulting from more efficient 

irrigation practices are likely to remain on farm and will not available for environmental 

flows. Such a voluntary scheme is currently being trialled in the catchments of the Thomson 

and Macalister Rivers.  �Water Swap� is a two year trial of a voluntary incentive schemes 

allowing irrigators to sell water share and �take and use� licences in return for irrigation 

infrastructure improvements.  It is hoped that up to 1,000ML of water may be returned to the 

Thomson/Macalister Rivers during this trial.      

2) Improvements to channel delivery system 

There is significant potential for water savings through the improved efficiency of the channel 

delivery system in the Macalister Irrigation District.  Such improvement opportunities and 

associated water savings are detailed in the recently completed �MID 2030 Draft Strategy� 

(SRW, 2007a).  The document states that: �The water savings generated through SRW�s 

infrastructure up-grades will be allocated to the investor � whether that be government for 
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environmental flows or SRW for irrigation use or some other investor� (SRW, 2007a).  This 

plan recommends that consideration be given to Government investment in at least some of 

the irrigation infrastructure up-grades identified in the MID 2030 Draft Strategy allowing the 

saved water to be used for environmental flows. 

3) Unallocated water from Blue Rock Dam and Lake Narracan 

There remains significant volumes of water available in Blue Rock Dam and some in Lake 

Narracan that could be used to make up the shortfall in the current and promised river flows.   

 

The management actions listed in the Macalister Land and Water Management Plan (WGCMA, 

2008) are focussed on 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.   

5.9 Groundwater Management Program 
The plan area contains a number of significant aquifers within a thick vertical sequence of 

unconsolidated sediments overlying bedrock (up to 1,000m thick).  These aquifers are used for a 

variety of purposes including stock, domestic, industrial, irrigation and the Sale town water supply.  

The plan area contains some of the most significant groundwater resources in the State and they 

need to be managed appropriately to ensure long term sustainability.  In addition, the management 

of the shallow water table aquifer has implications for groundwater dependant ecosystems such as 

rivers and wetlands (many of which are Ramsar listed). 

5.9.1 Program objectives 
The objective of groundwater management is to ensure groundwater extraction is sustainable. This 

means that the existing and projected uses of the resource and the environment should be taken into 

account when determining management actions.  

5.9.2 Groundwater Management 
Groundwater management is delegated to DSE and SRW by the Minister through the Water Act, 

while the EPA is primarily responsible for setting policy for groundwater pollution. The process for 

developing programs is shared by SRW and DSE.  Funding for projects is primarily sourced from 

DSE and revenue raised by SRW from licence fees. The key document which sets out SRW�s 

objectives and performance measures is its Water Plan. The current Water Plan covers the period 

2008 to 2013 (SRW, 2007b). DSE generally develops annual groundwater works programs in 

consultation with Rural Water Authorities. 
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Southern Rural Water, in cooperation with the Department of Sustainability and Environment, is 

responsible for the management of groundwater resources within the Plan area.  In addition, the 

West Gippsland CMA is responsible for managing the groundwater Environmental Water Reserve 

(i.e. a legally recognised share of water set aside to maintain the environmental values of the water 

system).    However, the mechanism and responsibility for determining the environmental water 

reserve for groundwater has yet to be determined. 

To aid in the sustainable management of these aquifer systems, �Groundwater Management Areas 

(GMA)� have been delineated over the significant groundwater resources across the State.  Each 

GMA is defined by a lateral geographic boundary and a vertical depth boundary.   Within the plan 

area, there are five GMAs covering a variety of depths and extents.  Two other GMAs have small 

proportions of their area within the plan area but are not considered in the rest of this section 

because they mainly cover areas in the South Gippsland region to the south of the plan area 

(Yarram and Giffard GMAs).   Some of the Groundwater Management Areas are stacked vertically 

on top of each other.  The lateral extent of each Groundwater Management Area is shown in Figure 

15, Figure 16, Figure 17 and Figure 18 (from shallowest to deepest) and the depth criteria are 

shown in Table 17. 

 Table 17: Depth criteria and aquifer type for Groundwater Management Areas in the plan 
area (modified from SKM, 2003) 

GMA/WSPA Aquifer No. Zones Depth Criteria Aquifer Type 

Denison WSPA Shallow alluvial 1 0 � 25m Unconfined 

Wa De Lock GMA Shallow alluvial 3 0 � 25m Unconfined 

Sale WSPA Boisdale 1 25 � 200m Confined 

Rosedale GMA Latrobe Valley Group 
and Balook 

2 200 � 300m (where 
overlain by Sale GMA) 

25 � 300m 

Deep confined 

Stratford GMA Latrobe Group 1 > 350m Deep confined 
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 Figure 15:  Location of the Wa De Lock Groundwater Management Area (0 to 25m) and 
the Denison Water Supply Protection Area (0 to 25m) covering the shallow water table 
aquifer 

 
 
 Figure 16:  Location of the Sale Water Supply Protection Area (25 to 200m) covering the 
Upper Tertiary aged sediments of the Boisdale Aquifer 
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 Figure 17:   Location of the Rosedale Groundwater Management Area covering the 
Latrobe Valley Coal Measures and Balook Formation Aquifers.  Depth criteria is 200 to 300m 
where overlapping the Sale Groundwater Management Area and 25 to 300m elsewhere.  

 

 

 Figure 18:  Location of the Stratford Groundwater Management Area (>350m) and 
Yarram Water Supply Protection Area (> 200m) covering the deep Latrobe Group Aquifer 

 

 

Stratford GMA 
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Each GMA has an assigned �Permissible Consumptive Volume� (PCV) which is the maximum 

allowable licensed allocation.  The PCVs and allocation for each of the six GMAs at least partially 

covering the plan area are shown in Table 19. 

 Table 18:  Permissible Consumptive Volumes and groundwater allocations as at 
September 2007 

GMA/WSPA 
Aquifer Permissible 

Consumptive 
Volume (ML/yr) 

Total Allocation (ML/yr) 

Denison WSPA Shallow alluvial 17,743 17,863 

Wa De Lock GMA Shallow alluvial 30,084 28,612 

Sale WSPA Boisdale 21,212 21,213 

Rosedale GMA Latrobe Valley Group and 
Balook 

22,313 22,257 

Stratford GMA Latrobe Group 27,643 27,645 

 

Table 18 shows that all of the Groundwater Management Areas in the region are fully allocated or 

close to fully allocated.  Therefore, no new licences are being issued but potential groundwater 

users are able to obtain licenses by trading with other users in the same Groundwater Management 

Area.  Within the Plan area, both the Sale and Wa De Lock GMAs have been declared as �Water 

Supply Protection Areas (WSPA)�, with draft Groundwater Management Plans developed.  A key 

component of these Groundwater Management Plans was the requirement of bores to be metered 

for usage.  Metering of bores with licences exceeding 20 ML is now being rolled out across the 

State, as recommended in Our Water Our Future (DSE, 2004).  It is now recognised that while 

there remains a need for management of groundwater resources, the declaration of a WSPA is not 

necessarily always the best mechanism for this, particularly as the management needs and issues 

facing each GMA/WSPAs varies.   As such, in some instances local management rules provide a 

more flexible and adaptive approach.   

Two of the five GMAs have been declared WSPAs (Denison and Sale).  Wa De Lock, Rosedale 

and Stratford GMAs are fully allocated or close to fully allocated and may be declared WSPAs in 

the future.    

Some of the management issues within each of the GMAs are listed in Table 19 along with some of 

the management responses already implemented.   
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 Table 19  Management issues and previous actions for each GMA 

GMA/ 

WSPA 

Main management issues Key recent management actions 

Wa De Lock 
and Denison 
GMAs 

 Balancing the need for water table control 
to reduce salinity with the need for 
sustainable resource use 

 Low usage relative to allocation (ie many 
sleeper licences) 

 Over-extraction can result in impacts to 
surface water, increased groundwater 
salinity due to reduced throughflow and 
impacts to bore performance. 

 Difficulty in managing the Freestone Creek 
area where the surface water and 
groundwater are strongly connected and 
should be regarded as one resource 

 Review of groundwater observation bore network with a 
number of new bores recommended 

 Metering of bores to determine actual usage 
 Use of �Public Groundwater Pumps� for salinity control to take 

up the slack in private pumping in high water table areas 
 Extension and incentive programs to encourage more efficient 

irrigation including introduction of spray irrigation to replace 
flood irrigation on high permeability soils 

 No new licences permitted 
 

Sale  Over-allocated relative to most recent 
estimates of sustainable yield 

 Local interference in the Clydebank area 
with significant drawdown cone occurring 
during the irrigation season 

 Possibility of saline intrusion from lakes 
especially along the northern shores of 
Lake Wellington and Lake Victoria 

 

  

 Declaration of a WSPA 
 Draft Groundwater Management Plan developed (refused by 

the Minister) 
 No new licences permitted 
 Permanent and temporary trading of licences permitted 
 Metering and monitoring program implemented to better 

understand sustainability of resource 
 Installation of several new monitoring bores 
 Clydebank Restricted Trading Zone implemented to prevent 

additional water being traded into Clydebank area 
 Groundwater Resource Assessment undertaken (SKM, 2006) 

and groundwater model developed showing that the biggest 
risks to the aquifer are the sustainability of extraction in the 
Clydebank/ Sale area and the risk of saline intrusion from the 
lakes north of Lake Victoria 

Rosedale  Local �cone of depression� forming around 
coal mines associated with de-watering 
activities 

 Uncertainty in the geology and vertical 
aquifer interaction in the area north of 
Maffra 

 Metering of bores to determine actual usage 
 Coal mines required to report groundwater level and extraction 

trends on an annual basis as per groundwater licence 
 Bore monitoring review recommended the installation of an 

additional monitoring bore north of Maffra (yet to be 
implemented) 

 No new licences permitted 

Stratford  Declining water levels (approx 1 metre per 
year)  from a combination of off-shore gas 
and oil extraction, de-watering of coal 
mines plus a smaller contribution from 
irrigation bores in the Yarram area 

 Potential for land subsidence caused by the 
consolidation of clays above the aquifer 

 Numerous theoretical studies into potential subsidence rates 
 Study initiated into measurement of subsidence 
 Metering of bores to determine usage 
 No new licences permitted 
 

 

5.9.3 Overall Strategy 
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; 
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 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.) 

 

The priority management actions to address some of these issues are listed in the Macalister Land 

and Water Management Plan (WGCMA, 2008). 

 



 

 

 

  

PAGE 84  

6. Assessment and prioritisation of management 
actions 

The following chapter outlines the tool developed to evaluate and prioritise the management 

actions outlined in the Macalister Land and Water Management Plan (WGCMA, 2008).  The tool is 

in the form of a spreadsheet listing the management actions, their characteristics and providing a 

process for prioritisation depending on certain criteria set by the user.  The spreadsheet is provided 

as a CD in the back of this document.  The spreadsheet allows: 

 An assessment to be made of both individual actions and packages of actions. This 

functionality was considered particularly important in the development of the MLWMP as 

individual management actions will typically not be able to deliver the full primary objectives 

and therefore options will be packaged together. 

 Different weights to be assigned to various assets and threats, thereby allowing the user to 

target management actions to address specific threats or assets. This means that in regions 

where one threat is of particular concern (e.g. salinity and waterlogging in the Lake Wellington 

Main Drain Catchment), management actions can be selected which address that threat. 

Similarly, if there is a highly valuable asset in a given region (e.g. the Gippsland Lakes) it may 

be appropriate to target actions to protect/ improve that asset. 

 Management actions to be re-evaluated if and when additional information on costs and 

benefits becomes available.   

6.1 Summary of objectives 
There are a number of different objectives and impacts which are important to consider in the 

evaluation of management actions set out in the plan.  A hierarchy of objectives has been used to 

enable the user to clearly distinguish between: 

 Primary Objectives - These are fundamental to the delivery of the management plan 

objectives.  If a management action does not partially achieve the primary objectives then it 

should not be considered further. 

 Secondary (Deliverability) Factors - These are factors which will inform decision makers on 

how deliverable an action is. These factors asses practical implementation of actions such as 

feasibility, certainty 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. This means that an action which scores high against the 

secondary factors but low against the primary objectives will be considered less desirable than 

one which scores high against the primary objectives. 
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6.2 Primary Objectives 
As set out above, the primary objectives are essential in assessing the capacity of an action to 

deliver a �solution�.  This means that if actions do not totally/partially meet the primary objectives 

they will not be considered further.  The primary objective has been developed based on the 

approach adopted in the preparation of the Plan as follows: 

 

To assess the capacity of management actions to achieve the primary objective, it is necessary to 

consider how effectively they address each of the threats and assets individually. Each action is 

assessed using the following according to (1) the extent to which they improve assets and (2) the 

extent to which they reduce threats. This enables decision makers to target actions which address 

specific threats/ improve specific assets. The metrics used to assess this is set out in the table below. 

 

 Table 20 Primary objective assessment criteria 

Description Score 

Primary objective: To improve asset 
condition� 

� through a reduction in either cause 
or effect of a threat� 

+3 Asset condition is significantly improved Threat is significantly reduced 

+2 Asset condition is moderately improved Threat is moderately reduced 

+1 Asset condition is slightly improved Threat is slightly reduced 

0 Asset condition is neither improved nor 
reduced 

Threat is neither improved nor reduced 

-1 Asset condition is slightly diminished Threat is slightly increased 

-2 Asset condition is moderately diminished Threat is moderately increased 

-3 Asset condition is significantly diminished Threat is significantly increased 

 

Based on this metric a highly effective action would be awarded a +3 rating for all the assets and 

threats. Conversely a highly in-effective action would be awarded a -3 rating for all the assets and 

threats.  

The tool has been designed to be interactive to allow the user to weight assets and threats according 

to their particular interest or assessment of priorities. The tool then uses this weighting to calculate 

an overall effectiveness of the action to (1) improve asset condition; or (2) reduce the cause/ effect 

of a threat. The formulas for each assessment are shown below: 

Effectiveness in improving asset condition=  ∑(wa.ea)/3, 

Primary Objective:  To improve the asset condition through a reduction in either 
the cause or effect of a threat thus improving the quality of services the asset 
provides. 



 

 

 

  

PAGE 86  

Where: 

 wa is the % weight assigned to each asset,  

 ea  is the effectiveness of the action in improving asset condition, and 

 The sum of (wa.ea) is divided by 3 so that a highly effective management action (i.e. where a +3 

rating is awarded to all assets) would have an effectiveness of 1. 

 

 

Effectiveness in reducing cause/ effect of threat=  ∑(wt.et)/3, 

Where: 

 wt is the % weight assigned to each threat, 

 et  is the effectiveness of the action in reducing either the cause or effect of the threat, and 

 The sum of (wa.ea) is divided by 3 so that a highly effective management action (i.e. where a +3 

rating is awarded to all threats) would have an effectiveness of 1. 

 

The advantage of being able to weight assets/ threats is that it enables the user to target 

management actions to address specific threats or assets. This means that in regions where one 

threat is particularly bad, management actions can be selected which address that threat. Similarly, 

if there is a highly valuable asset in a given region it may be appropriate to target actions to protect/ 

improve that asset.   

The assets are currently weighted equally, reflecting that the Plan has not valued asset classes 

against each other (e.g. the value of productive land and soils has not been compared to that of 

rivers in the plan area).  The current threat weightings in the spreadsheet are based on the risk 

assessment outcomes, detailed in Section 5.1.  The threat weighting used in the management action 

spreadsheet relating to the outcomes of the risk assessment in the Macalister Land and Water 

Management Plan (WGCMA, 2008) are shown in Table 21. 

 Table 21: Threat weightings based on the risk assessment outcomes in the MLWMP 
(see the MLWMP for assessment of threat risk). 

Threat weighting Description 

5 Risk of threat classified as �very high� and several assets impacted 

4 Risk of threat classified as  �high� and several assets impacted 

3 Risk of threat classified as  �moderate� and several assets impacted 

2 Risk of threat classified as  �moderate� and only one asset impacted 

1 Risk of threat classified as  �low� and/or only one asset impacted 
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Whilst the over-all effectiveness of an action is important in comparing actions it is important that 

the tool is able to identify which actions are complementary and which options address the same 

threat/ assets and therefore should not be packaged together. For example, in the illustration below 

it can be seen that Actions One and Three address similar threats and therefore should not be 

packaged together.  In contrast, Action Two addresses complementary threats to Actions One and 

Three and therefore could be effectively packaged with either.  The user can select which 

management actions to potentially package together by selecting them in the far left column of the 

spreadsheet.  The spreadsheet will automatically calculate the effectiveness of the package of 

management actions in the final row of the spreadsheet.  An example of this is given in Section 

6.3.7 
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Action One 3 3 2 2 0 0 1 1 0 0

Action Two 0 0 1 1 3 3 0 0 0 0

Action Three 3 3 2 2 0 0 1 1 0 0  

 

Whilst the primary objective of options is to abate threats and improve assets, in some cases multiple 

actions will deliver similar outcomes. For example, in the illustration above both Actions One and 

Three address similar threats. This means that it is necessary to distinguish between options on the 

basis of additional criteria.  For this purpose, the �efficiency� of a management action has been 

assessed.  The �efficiency� of actions reflects how cost effective options are and is defined 

exclusively in terms of the ratio of effectiveness to costs as follows: 

Efficiency = Effectiveness / Cost 

For example a package having an Effectiveness score of 3.5 and costing $0.5 million to implement 

would have an Efficiency score of (3.5/0.5) = 7.   

The costs associated with implementing a particular management action are difficult to determine, 

particularly when the capital and time costs to both the public and private individuals are considered.  

For this reason, costs have been estimated within a number of ranges as outlined below, for both the 
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initial first year cost and, where applicable, on-going yearly costs over the 10 year life of the Land 

and Water Management Plan (i.e. �Year 2+� in the TBL Assessment Table).  The cost used to 

calculate the efficiency of a management action is the median value of the estimated cost range, over 

a 10 year period (i.e. the �10 yr cost (x) $1,000)�) column in the spreadsheet).  The user can update 

the costs in the spreadsheet when if and when more accurate information becomes available.    

Symbol used in TBL 
spreadsheet 

Estimated range of costs Cost used to calculate 
efficiency of a management 

option 

 <$10,000 $5,000 
 $10,000 to $50,000 $30,000 
 $50,000 to $100,000 $75,000 
 $100,000 to $250,000 $175,000 
 $250,000 to $500,000 $375,000 
 >$500,000 $750,000 

 

  

 

Importantly, the efficiency of an action package is not simply a matter of summing the efficiency of 

individual actions as multiple actions within packages may target similar assets/ threats. For 

example, it may be more efficient (less costly) to deliver a series of small actions rather than 

delivering a single large action.  This is the advantage of being able to asses actions both (1) in 

isolation and (2) as a package.  To this end it provides greater flexibility and is able to be more 

responsive to changing priorities in the future. 

In some cases actions have been designed to address the CAUSE of a threat, for example switching 

from flood to spray irrigation will improve water availability by enabling irrigators to use less water 

in order to grow the same amount of crops. In contrast, other actions are designed to address the 

SYMPTOMS of a threat rather than its cause. An example of this is groundwater pumping to reduce 

salinity. Whilst both these approaches are valid it is important that decision makers are informed 

about whether the action is targeting the threat or the symptom. To this end, the assessment tool 

clearly delineates between the two by putting a tick or a cross against the question: �Action addresses 

cause of threat rather than symptom?�. 
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An example of the primary objective portion of the tool is shown below. 
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Weighting 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

% Weighting 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6%

Action One 3 3 2 2 0 0 1 1 0 0 -1 0 1 1 -1 0 0 0 0.222  $      0.50 0.44

P Action Two 0 0 1 1 3 3 0 0 0 0 2 3 1 1 1 0 0 0 0.296  $      1.00 0.30

P Action Three 3 3 2 2 0 0 1 1 0 0 0 0 2 2 0 2 1 1 0.37  $      0.30 1.23

Selected Package 3 3 2 2 3 3 1 1 0 0 2 3 3 3 1 2 1 1 0.596  $      1.30 0.46

Primary Objective: Threats are abated and assets improved in an EFFECTIVE and EFFICIENT way
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It can be seen that Action Three is the most effective and efficient option. Despite this it does not 

address all the threats/assets, for this reason it has been combined with Action Two which addresses 

complementary assets/ threats. Notably Action One is more efficient that Action Two, however it has 

not been selected as the threats/ actions it addresses are already captured through Action Three. For 

this reason a package including Action Two and Action Three is more effective and efficient than a 

package which combines Action One and Action Three. 

 

6.3 Secondary objectives 
As outlined above the primary objective of this the plan is to identify a suite of actions which 
reduces threats and improves assets.  Individual actions are assessed in terms of their (1) 

effectiveness and (2) efficiency in addressing the threats/assets.   

The second phase of the assessment process examines other factors that are important is assessing 

the deliverability of individual actions and action packages, specifically: 

 Public and private benefit 

 Pre-requisites 

 Confidence 

 Private investment 

 Cost/ benefit analysis 

 Timing of the benefit 

Each of these factors is discussed below. 
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6.3.1 Public versus private benefits 
Government contributes primarily for activities that produce public benefits. Government may 

agree to contribute towards land and water management activities that provide private benefits, 

where the cumulative up-take of these activities provides significant public benefit and 

Government support is required to facilitate up-take.  In light of this it is important to flag which 

management activities have public and/or private benefit.  This has been done by identifying which 

management actions provide some benefit, which provide substantial benefit and which provide 

none at all.   

 

The criteria used in this framework for assessing public and private benefits is: 

Score Description 

 Some public/private benefit 

 Significant public/private benefit 

 

  

In this example, management action 1 provides some public benefit and a significant amount of 

private benefit.  Management action 2 provides no public benefit and some private benefit.   

6.3.2 Prerequisites 
In some instances actions require pre-requisite actions to be undertaken before they can be 

implemented. For example, farmer education programs may require studies before they can be 

implemented. In light of this it is important that the tool is able to flag which actions must be 

undertaken in conjunction with each-other. This is done as shown below. 
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Management Action
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In this example it can be seen that Action One requires a prerequisite action to occur before it is 

implemented. Action Two is an independent Action and does not require any preceding activities to 

be under taken. Action Three is a pre-cursor to another action. This means that although it may not 

address any threats/ assets by itself it will enable the delivery of subsequent actions. The tool also 

identifies specifically which action are associated with other actions. This enables users to group co-

dependent actions together when designing an action package. 

6.3.3 Confidence 
The quality of the information underpinning management action development is variable. In some 

cases it is not possible to know concrete information about the impact of actions. For example 

actions which require research could yield unforeseeable outcomes. Similarly, actions requiring 

private investment may be more popular than originally anticipated. In these circumstances the 

information set out in the tool represents an informed estimate. In other cases there is detailed 

science/ modelling underpinning management actions, this means that there is a high degree of 

confidence that the option will deliver the outcomes identified. 

It is important to be aware of the level of confidence or certainty that exists regarding the reliability 

of the information upon which the action assessment has been made, the scoring system for this 

criteria is shown below. 

 

Score Description 


Action has been developed and assessed based on supporting information which is 
available, accurate and can be independently verified. 

 
Action has not been developed and assessed based on supporting information which is 
available, accurate and can be independently verified. 
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The confidence flag has been designed to inform decision makers of the need for more research into 

an action before committing to its implementation or notify them that there is a risk that the action 

will not yield the desired results. In light of this, low-confidence should not be considered a 

�showstopper.� Actions identified with a cross will have a cross-reference to a corresponding 

research and investigation management action to address the knowledge gap. 

6.3.4 Private investment 
In some instances private investment is required in order to implement actions. Whilst the 

willingness of private investors to participate in programs can be encouraged through financial 

incentives, it is beyond the control of public investors to determine the level of third party 

participation in such schemes. The scoring system for this criteria is shown below. 

Score Description 

 The action does not rely on third party participation that cannot be guaranteed. 

 The action does rely on third party participation that cannot be guaranteed. 

 

This private investment flag has been designed to highlight actions which require third party 

participation and therefore whose implementation is partially beyond the control of government. It 

is important to recognise that the private investment flag is not a show-stopper. Actions requiring 

private investment could be highly successful but require targeted awareness/ publicity to 

encourage participation and therefore different management approaches to other actions. 

6.3.5 Cost/ benefit analysis 
For some of the management actions, detailed economic cost/benefit analyses have been 

undertaken.  Although these analyses often do not include the social and environmental costs and 

benefits they do provide an indication to investors on the net economic benefit or cost.  Where 

analysis has been undertaken, the benefit to cost ratio and the net present value over 30 years is 

presented along with the reference where more detailed information can be found. 

6.3.6 Timing of benefit 
Individual actions will impact on threats/ assets over different timing. In some cases actions, for 

example groundwater pumping, could have an immediate impact on threats. In others, there may be 

a considerable time delay before the impact of an action is seen on ground. This has been captured 

in the tool through the �timing of the benefit� criteria which provides a very basic gantt chart of the 

timing of impacts of actions. Short term impacts are classified as those which occur within two 

years, medium term impacts occur within 2-5 years and long term impacts are those which occur 

over 5 years. This criteria enables decision makers to stagger actions in order to maximise the 

effectiveness of actions.    
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In the example provided below, it may be appropriate to undertake Action One in the short term as 

it will provide benefits over this time period. This would be best combined with Action Three 

which will provide benefit in the medium- long term and therefore provide a more lasting 

improvement in asset condition. Conversely, it could be that in the long term the threat may be 

reduced without an action, for example a reduction in farming may reduce nutrients regardless of 

any management actions. In this case it may only be necessary for decision makers to take short-

term/ medium term actions. 
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6.3.7 Consolidated information on management actions 
Each of the actions is included in the assessment tool, a portion of the tool is shown below.  This 

table forms an interactive tool whereby users are able to select combinations of actions and calculate 

threats which are addressed/ assets improved by various packages or single actions. Users are able to 

select suites of actions to target management outcomes. The �selected package� summary at the 

bottom shows the overall outputs of the action package and its effectiveness and efficiency.  
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How effectively a package of management actions address each of the threats and assets 

individually is shown in final row of the table above.  The scores range from -3 for a highly in-

effective action to +3 for a highly effective management action.  These values are obtained by 

summing the scores of each of the selected management actions except where: 

 The total sum of selected management actions is greater than +3.  As the maximum possible 

score is +3, this value is returned in the spreadsheet.  For example, Actions Four and Five both 

score a +3 in addressing the threat of salinity and the overall score of the package in addressing 

salinity is +3. 

 One of the management actions in the package has a negative score in which case this score is 

recorded for the overall package of actions.  For example, Action 4 scores a -1 in addressing 

the threat of weed infestation while Action 5 scores a +2.  As such the overall score of the 

package in addressing weed infestation in -1.  This reflects that it may not be possible to cancel 

out the negative impact of a particular management action with another positive management 

action.  As such, a subjective judgement will need to be made by the user.  

 

In the example in the table above it can be seen that a suite of actions is more effective than 

individual actions in isolations. Action One has been selected in spite of the fact that it has a low 

effectiveness score; this is because it is a pre-requisite to Action Two and therefore these two actions 

have to be selected together in order to deliver the desired results. Actions one, two and three have a 

low confidence rating. This may mean that further research is required before these actions are 

implemented. Action Four requires private investment, this means that decision-makers should 

realise that the projected results can not be guaranteed as the success of the action relies of third 

party participation. 

6.4 Updating the spreadsheet 
As outlined previously, this TBL assessment spreadsheet is designed to be both flexible and 

interactive.  The user can update the values in the spreadsheet to reflect their priorities.  For 

example: 

 If the user were only interested in improving the condition of the Gippsland Lakes, they would 

change the weighting row in the spreadsheet (i.e. Row 6) so that the Lakes were weighted 

100%. 

 If better information became available on the cost of implementing a particular management 

action, the user would update Columns AD to AJ of the spreadsheet. 

 If the user were interested assessing the overall effectiveness of a package of management 

actions, they would update Column B of the spreadsheet, selecting the actions of interest.  The 

spreadsheet will then automatically calculate the effectiveness and efficiency of that package.   
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6.5 Comparison the TBL approach adopted for the Sustainable Water 
Strategies 

This framework aligns broadly with the framework used in the Regional Sustainable Water 

Strategies (RSWS) but is tailored to the specific requirements of the Macalister Land and Water 

Management Plan. The criteria and scoring systems used in the Central Region Sustainable Water 

Strategy was developed by DSE specifically to assess water supply projects and, therefore, is not 

necessary applicable to the broader assessment required here. Despite this it is important to 

recognise that all of the criteria used in the RSWS are reflected in this assessment approach. 

Importantly, the key focus is on assessing the effectiveness and characteristics of the management 

actions.  The plan also describes detailed TBL assessment of both the asset values and threats 

which can be used to determine where the management actions should be applied.   

6.6 Current prioritisation of actions 
A first pass prioritisation of management actions has based on the �effectiveness rating� of a 

management action in improving asset condition and reducing the impact or cause of a threat.  

These are the priority ratings (very high, high, moderate) contained in the management action 

tables in the Macalister Land and Water Management Plan (WGCMA, 2008). 

In this assessment, the effectiveness rating for addressing assets and high risk threats were added 

together.  The combined score was then categorised into �very high, �high� and �moderate� priority 

based on the criteria shown in Table 22.  If an action requires a precedent action to be implemented 

prior to implementation, then the precedent action was also assigned the same priority rating as the 

action. 

 Table 22 Criteria for a first pass prioritisation of management actions 

Sum of 1. Effectiveness of management action in 
improving asset condition and 2. Effectiveness of 
management action in reducing high risk threat 

Management action priority 

<0.5 Moderate 

0.5 to 0.8 High 

>0.8 Very High 

 

An example of how the above criteria are applied is shown below: 
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Management Action
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Action A 0.40 0.86 Very High

Action B 0.38 0.86 Very High

Action C 0.16 0.10 Moderate

Action D 0.20 0.40 High

EFFECTIVENESS MANAGEMENT ACTION PRIORITY- 
BASED ON EFFECTIVENESS
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7. Roles and responsibility 
There are a large range of private, government and community organisations who play a role in the 

management of the natural assets within the plan area.  The Macalister Land and Water 

Management Plan (WGCMA, 2008) assigns responsibility for implementation of the management 

actions to a range of organisations.   Some of the key organisations and their roles are listed below.   

West Gippsland Catchment Management Authority 
The West Gippsland CMA provides the overarching strategic direction for Natural Resource 

Management in the region.  The West Gippsland CMA is also responsible for waterway, flood 

plain and rural drainage management. The management role includes strategic planning, input to 

planning systems and the execution of on ground works. The CMAs are the agency responsible for 

the development of the WQAP and for the coordination of its implementation. 

Local Government (Wellington Shire Council and Latrobe Shire Council) 
Local Government is primarily responsible for landuse planning and urban stormwater 

management. Through the use of planning provisions, development approval conditions and 

engineering specifications, Council directs the nature of development within the municipality. 

Management of major waterways within the municipality is shared between Local Government, 

Department of Sustainability and Environment and the CMAs. 

Environment Protection Authority (EPA) 
The EPA is responsible for the protection of the quality of Victoria�s environment. EPA helps to 

protect Victoria�s water environments through a number of mechanisms including environmental 

laws and policies, regulatory controls and by working in partnership with Victorian communities, 

including business, government, individuals and groups. 

Gippsland Water 
Gippsland Water provide water and wastewater services for the urban communities of Gippsland.  

They are also now required to prepare risk management plans for all drinking water supplies under 

the Safe Drinking Water Act. 

Department of Sustainability and Environment (DSE) 
DSE is responsible for sustainable management of Victoria�s environment. Within the Gippsland 

region this includes catchment management, land and water conservation, biodiversity management 

and management of Parks and Crown Land. DSE provides personnel to implement programs, 

enforce regulations and provide advice. DSE also provides funding for environmental protection 

works, habitat rehabilitation, research and education. 

Department of Primary Industries (DPI) 
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DPI is responsible for the sustainable development of Victoria�s Primary Industries. Within 

Gippsland, key industries include agriculture, forestry and fishing. DPI is responsible for the 

planning and regulation industries, provides advice to industry groups and undertakes research to 

support primary industry.  DPI is also responsible for monitoring and enforcing compliance with 

the requirements under the CALP Act (1994) to control gazetted pest plants and pest animals.   

Southern Rural Water (SRW) 
SRW is responsible for rural water supply across the entire southern part of Victoria, from the 

Great Divide to the coast. This includes the management of headworks, irrigation schemes and 

licensing of surface and groundwater extractions.  Of particular interest to this plan, SRW are 

responsible for the delivery of irrigation water and drainage in the Macalister Irrigation District. 

Gippsland Lakes Taskforce (GLTF) 
The GLTF was established by the Minister and developed the Gippsland Lakes Future Directions 

and Action Plan (DNRE, 2002a) based on the outcome of the Gippsland Lakes Environmental 

Study and associated documents. They aim to work strategically to achieve nutrient load reductions 

to the lake systems, as well as improve our understanding, and subsequent management of the 

Gippsland Lakes. 

Parks Victoria (PV) 
Parks Victoria manages the network of National Parks, State Parks and Marine Parks across 

Victoria.  Parks Victoria aims to preserve and protect natural areas through effective environmental 

management.  In the plan area, Parks Victoria manage some of the key wetlands including Sale 

Common, Dowd Morass, part of Heart Morass and Lake Coleman.  Parks Victoria also manage 

Holey Plains State Park. 

Greening Australia 
Greening Australia is a not for profit community based organisation which forms a federation of 

similar organisations throughout Australia.   Greening Australia (Victoria) works with farmers, 

community groups, land management agencies, schools and individuals to protect and restore our 

local native vegetation.  In the plan area, Greening Australia works with LandCare and Trust for 

Nature to encourage protection of existing native vegetation and re-vegetation projects on private 

land.    

Trust for Nature 
Trust for Nature is a non-profit organisation which works to protect remnant native vegetation.  

Trust for Nature's mission is to ensure that all significant natural areas in private ownership in 

Victoria are conserved.  The main role of Trust for Nature in the plan area is the facilitation of 

�Conservation Covenants� which are agreements registered on the property title binding the owner 

to protect and enhance the natural, cultural and/or scientific values of the land.  The Trust for 
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Nature also has a program of acquiring significant environmentally valuable land and selling it in 

covenanted form. 

Community Groups 
There are a range of community groups who are involved in implementing actions that benefit the 

land and water assets in the area including: 

 Victorian Farmers Federation and other peak farming bodies � These organisations have 

general or specific farmer memberships whose interests they represent; 

 Landcare �Landcare is concerned with improving the environmental management of land, 

primarily in rural areas; 

 Waterwatch - This is a community water quality monitoring and education program 

involving schools, community groups and volunteers across Gippsland. Waterwatch 

volunteers monitor sites in the waterways of the major catchments of Gippsland; 

 Friends Groups - Volunteer groups who aim to protect the natural environment or re-

establish natural areas. In the plan area, some of the Friends Groups include: 

 Rail Trail Committee,  

 Field Naturalists, 

 Maffra Foothills Land Area Weed Plan Reference Group; 

 Gippsland Plains Conservation Management Network 
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Appendix A Summary of the key findings from the 2004 review of the 
MID Nutrient Reduction Plan (adapted from GHD, 2005) 

Extent of 
implementation 

Technical conclusions /Issue identified Recommended change to current policy 

1.  On-Farm Measures 
1.1  Whole Farm Plans 

Completion of a WFP does not automatically and immediately translate 
into the on-ground works detailed in the WFP design.  Given favourable 
economic conditions, a surge in major on-farm works is likely. 

A need to monitor WFP implementation intentions and plan for future on-farm 
works incentive budgeting. 

In many cases, the WFP is not closely enough linked to an on-farm 
nutrient management plan.  In some cases, there is no nutrient 
management plan.  

WFPs to be closely integrated with a Farm Nutrient Management Plan extension 
program for maximum and more immediate and direct nutrient reduction benefit.  

In some cases, the off-farm nutrient reduction benefits of a WFP have 
not been quantified.  On-farm works should be targeted to areas where 
greatest regional benefits will be achieved.   

Improved monitoring for nutrient benefits of on-farm works (e.g. GIS based 
approaches at drain catchment and soil zone scales, CAMS etc.).  This will allow 
targeting of WFP works.  May need to explore with landholders ways of bringing 
work forward in these �priority� areas.   

The target of 20% of 
the MID having a WFP 
by the 2005 has been 
exceeded.  In 
November 2004, 35.7% 
of the MID had a WFP. 

A number of landholders took an early lead in championing WFPs.  
These WFPs do not meet current BMPs and as such landholders need 
to further invest in a new WFP to be eligible for on-farm works 
incentives.  A small minority of landholders feel aggrieved by this. 

Revisit such cases and examine ways of addressing any concerns regarding 
access to MID NRP incentives for new works under current rules relating to 
WFPs 

1.2  Fertiliser BMP 
BMP adoption rates (and therefore the success of extension work) are 
unknown.   

Conduct a survey of MID fertiliser BMP adoption.  This will assist in the targeting 
and costing of future nutrient management extension and education programs.   

Adoption of codes of practises is currently discretionary although the 
White Paper indicates they will become a condition of new �site 
licences. 

Develop and promote Codes of Practice as Codes (not guidelines) for MID 
farms. 

Target for the 
implementation of 
BMPs was 50% of 
farms in the MID by 
2005 � no follow up 
survey on the 
implementation 

The DPI has reported resistance from some farmers to uptake BMPs.  
There also appears to be a lessening over time of enthusiasm on the 
part of both farmers and service providers for BMP measures.   

Behavioural change research is required.  Examine the success of the WFP 
process and the extension model (i.e. on-on-one) in how it can inform and 
improve the DPI approach to fertiliser BMP extension and change. 

1.3  Irrigation Best Management Practice 
BMP adoption rates are unknown. Carry out an irrigation BMP survey across the MID.  This will enable the DPI to 

target extension programs to areas where nutrient reduction benefits will be 
realised quicker. 

Target for the 
implementation of 
irrigation BMPs was 
50% of MID farms by 
2005.  At this stage, the 
extent of adoption is 
unknown.   

A community workshop identified a lack of dissemination of irrigation 
research results.  This, combined with doubts about the economics of 
spray irrigation and the value of spray irrigation for production was 
holding some landholders back in adopting irrigation BMPs. 

The DPI needs to address this issue in their extension planning.  Further 
research (e.g. high flood irrigation or to better quantify the benefits of spray and 
flood irrigation) may also be required.     
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Extent of 
implementation 

Technical conclusions /Issue identified Recommended change to current policy 

1.4  Increased Spray Irrigation 
In the MID, where spray irrigation is being promoted for pasture 
improvement and fodder crops, uptake rates are low compared to those 
outside the MID on higher value agriculture.   

A fundamental re-think is needed about MID agriculture extension work which is 
currently focused on beef and dairy.  An extension program by the DPI on other 
agriculture for the MID may raise the uptake and economics of spray irrigation in 
the area.   

To the end of June 
2004, only 1,180 ha 
had been converted 
from flood to spray 
irrigation of the target of 
3,500ha by 2005  

The current incentive rate of 15% is too low to convince many 
landholders to move away from flood irrigation.  However, the benefits 
of spray irrigation in terms of nutrient reduction may not justify the 
current incentive rates being funded by GLCTF for spray irrigation.  It is 
important to note that there are a number of other benefits of converting 
to spray irrigation (i.e. salinity and groundwater recharge reduction).   
 

The following question needs to be addressed: Does GLCTF nutrient reduction 
program money continue to fund multi-benefit/water efficiency programs or only 
those MID programs that benefit the lakes most in terms of reduced nutrient 
export?  An alternative funding possibility for spray irrigation could be a 
performance based incentive scheme based on water savings achieved with 
spray irrigation and a permanent reduction in irrigation allocation, freeing water 
to the environment.  Any changes to incentive rates would require extensive 
community consultation.   

1.5  Tailwater Reuse Systems 
The effectiveness of re-use systems in preventing nutrient export is 
sub-optimal given the conditions under which landholders are operating 
the systems.  A number of landholders keep the re-use storage full, 
allowing maximum flexibility in the supply of irrigation water, where as 
for maximum effectiveness in nutrient reduction, storage in the system 
should be available to capture runoff for as long as possible.  

As part of the irrigation BMP survey, an audit on the operation of re-use systems 
should also be conducted. This will enable targeting of future extension work.   

By November 2004, 
60% of the target of 
4,300ha of catchment 
drains to re-use 
systems by 2005 had 
been achieved.   

Many spray systems operate without re-use systems.  Despite having 
spray irrigation, under certain conditions, there is considerable run-off 
and therefore nutrient export on properties without re-use systems.   

An examination of the cost-benefit of adding a reuse system to a spray irrigation 
system for collection of run-off is required.   
 

 Targeting the installation of re-use system for maximum nutrient benefit 
is prevented by  the lack of a GIS based system that models drain 
catchment soil types and SRW drain and irrigation data to determine 
drain catchment run-off and optimum locations for re-use systems.   

With the use of a GIS based system, target new re-use systems for low 
permeability soils where they will be most effective in reducing run-off. 

1.6  Dairy Waste Management 
EPA audits are seen as the major driver for ensuring that adequate 
waste collection and disposal systems are installed on dairy farms. 
 
 
 

The EPA continue dairy waste management audit activities (rather than 5 yearly 
audits), with a full-time EPA and DPI extension presence.   
 
 

Process of compliance 
audits underway and 
extension activities are 
in place 

It appears that some farmers have taken no action and there is a 
problem in maintaining the enthusiasm of those landholders who do 
take action.   

The incentive to maintain enthusiasm may come from the involvement of 
industry, by including waste management as a subject of the audits currently 
undertaken as part of the dairy industry quality assurance program.   

1.7  Soil Erosion Control 
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Extent of 
implementation 

Technical conclusions /Issue identified Recommended change to current policy 

NRP target of 50% of 
farms to be adopting 
soil erosion BMP by 
2005 for a 1% 
reduction in P.  

The low nutrient benefit of this measure has meant that SRW/DPI has 
concentrated on higher benefit measures instead.   

Current on farm and edge of main drain soil erosion control activates continue as 
required with a similar priority and funding mechanism as in the first 5 years of 
the MID NRP. 

2.  Off-Farm Measures 
2.1  Increased Drainage Diversion 

Monitoring of diversion volumes needs to be completed.  The White 
Paper site licenses will demand this for new diversions.  

Complete the program of monitoring drain diversions.  Priority should be given to 
diversions downstream of P monitoring stations to enable an accurate 
assessment of volumes of water and TP loads to the receiving waters. 

The total drainage 
diversion target volume 
of an extra 
4500ML/year (over the 
1998 volume of 11300 
ML/yr) has been 
exceeded with an extra 
licensed diversion of 
5257ML/year delivery.   

A further reduction in P may be achieved through the use of high flow 
diversions to large ponds (>50ML) 

The feasibility of this option needs to be reconsidered and reviewed with a view 
of making a case for offering this nutrient reduction measure with incentives as 
per the current incentive scheme in the Goulburn-Broken irrigation areas.   

2.2  Channel Injection 
Investigate and design 
up to 5 channel 
injection sites by 2003 
and install and operate 
a feasible site by 2005 -  

NRP recommendation was not implemented as it was perceived to 
pose too high a risk in terms of the spread of animal disease and 
chemical contamination.  Irrigators confirm significant local opposition to 
channel injection due to perceived water quality issues 

It is recommended that this option not be perused.   

2.3  Head of Drain- Reuse Systems 
To date 49 drain heads 
have been transferred 
to landholders, 
involving approximately 
36 km of drain.   

No significant issues identified Recommend that this program continue 

2.4  Drain Water Harvesting 
This option was 
withheld until after 
2005. 

Initial evaluation of option by SRW indicated that it could not be justified 
economically 

In light of drain harvesting incentives in the Goulburn Broken, it is recommend 
that the economics of the option be revisited, taking into account nutrient 
benefits and water saving benefit for the environment.  

2.5  Reduction in Drainage Flows- Outfalls Management 
SRW has significantly 
reduced outflow losses.  
This has reduced the 
amount of nutrient 

None None 
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Extent of 
implementation 

Technical conclusions /Issue identified Recommended change to current policy 

mobilized in the drains 
2.6  Wetlands Enhancement 
This option was 
withheld until after 
2005.  

None If necessary, WGCMA and SRW to consider reviewing use and impacts of 
nutrient stripping options for wetlands and conduct baseline studies in target 
wetlands.   

2.7  Drain scouring 
Not recommended in 
MID NRP 

Significant drain nutrient store likely.  59% to 70% of off-farm nutrient 
loads is stored in drain sediments 

Drain scouring should be considered as an option to reduce overall nutrient 
loads 
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