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Executive Summary  

This report describes the review of eight years of Macalister Land and Water Management Plan 

(MLWMP) implementation, from 2008 to 2016. It also considers some aspects of the West Gippsland 

Salinity Management Plan (WGSMP) as the two plans have some common actions reflecting shared 

origins.  

Findings 

Total government funding for the MLWMP over the life of the plan has been about $8.7 million. One 

of the major challenges faced by program partners in implementing the MLWMP was decreasing 

government investment between 2008-09 and 2014-15. Combined with the varying availability of 

private investment from irrigators due to the vagaries of commodity prices and seasonal conditions 

the program has had to be very adaptable in its delivery of services. The Commonwealth 

government no longer invest in the program. More secure funding would no doubt improve the 

ability of MLWMP targets to be met.  

The review of the MLWMP found that funded management action targets (MATs) have largely been 

met and that delivering these has made a substantial contribution towards: 

 upgrading the sustainability of irrigation practices in the MID  

 implementing requirements of Schedule 5 of State Environment Protection Policy (Waters 

of Victoria) (SEPP (WoV)) by reducing phosphorus loads to the Gippsland Lakes - although 

the Schedule F5 target is not met in all years and the cost of doing so means achievement in 

all years won’t be possible.  

It also found that there is a strong case for renewing the MLWMP. Consistent with Chapter 4 of 

Water for Victoria – Water Plan (DELWP, 2016), renewal of the MLWMP offers an opportunity to 

support continued development of irrigation in the Gippsland Lakes catchments in a way that 

manages risks to the environment and third parties from salinity, water logging and water quality. 

This is especially true in relation to continuing to manage phosphorus loads entering Lake 

Wellington, which are expected to deliver significant benefits to the region in the long-term. 

These findings were supported by feedback from interviews with three local irrigators and a regional 

agronomist.    

Background 

The review is part of the West Gippsland Catchment Management Authority’s (WGCMA) 

commitment to measurement and evaluation, an essential element to improving how things are 

done. The MLWMP has seven management programs and one program that draws together nutrient 

related actions from all programs. These are: 

1. Farm planning  

2. On-farm irrigation and drainage management 

3. Floodplain and off-farm drainage management 

4. Native vegetation management 

5. Pest plant and animal management 

6. Environmental flow management 
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7. Groundwater 

8. Addressing nutrient discharges to the Gippsland Lakes 

Programs 1 to 3 and 8 are the focus of this review, since they were funded by investment directed 

through the MLWMP and there is information available on progress towards achievement of MATs. 

Programs 4-6 now fit within other sub-strategies and action plans and receive funding through a 

range of other government sources. Some limited discussion is made concerning investments in 

riparian native vegetation and environmental flows. The Groundwater program is partially addressed 

in relation to salinity and waterlogging, but the main aspects of the management of groundwater 

resources is executed outside the MLWMP. 

Reported findings are based on evaluation of formal documentation and reporting undertaken by 

plan partners, a range of data sources analysed for this review, one workshop with the Project 

Steering Committee (PSC), two workshops with the Technical Working Group (TWG) and semi-formal 

interviews with four irrigators. 

The review follows the structure of the MLWMP. It examines the plan from investment to 

performance against MATs, the contribution of these activities to achievement of resource condition 

targets (RCTs) and finally whether implementation as a whole has delivered against the plan’s vision 

and objectives. 

Funding  

The review finds that: 

 the MLWMP has experienced a significant reduction in funding over its life 

 available funding has been directed to high priority activities 

 the level of funding currently available is: 

o sufficient to maintain a base level of activity to manage salinity, but any further 

reductions would necessitate a more fundamental review of priorities and program 

delivery arrangements 

o funding is insufficient to achieve the phosphorus reduction target in Schedule F5 of 

SEPP (WoV).  

MLWMP implementation prioritised core management actions in the ‘Farm Planning’, ‘On-farm 

irrigation and drainage management’, ‘Floodplain and off-farm drainage management’ and 

‘Addressing nutrient discharges to the Gippsland Lakes’ programs. The objectives of the funded 

actions were to mitigate land salinisation and phosphorus discharges to the Gippsland Lakes.  

Investment in the other four management programs (Native vegetation, Pest plant and animal, 

Environmental flow and Groundwater) has been directed through other RCS sub-plans and strategies 

or state programs. These investments will be reviewed through their respective funding programs 

rather than this review. 

Future government funding for the MLWMP will depend on clearly identifying that: 

 proposed actions are cost effective 

 benefits exceed costs 

 plan implementation contributes to sustainable regional development. 
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Management programs 

Farm planning  

The review finds that significant progress was made in delivering high priority farm planning MATs.  

Irrigation Farm Plans (IFPs) continue to be important because they deliver improved knowledge that 

increases the adoption of desirable actions in a more timely and coordinated manner (e.g. improved 

farm layout, irrigation practices, re-use systems, protection of regional drainage lines, native 

vegetation clearance requirements) and strong returns on public investment. A broadened program 

may deliver additional public benefits. Improved monitoring and reporting of changing irrigator 

attitudes and irrigation practices is desirable.  

New and updated IFPs supported by incentives have been prepared for 14,489 ha during the life of 

the MLWMP, short of the very ambitious 21,000 ha target, to reach 75% of the MID’s irrigable area.  

Program delivery has been aligned with the MID2030 project which is modernising SRW’s irrigation 

distribution system infrastructure. MID2030 is an enabler of improvements to farm irrigation 

infrastructure and management. Aligning the two programs has increased the uptake of on-farm 

incentives. It has also enabled the full farm related benefits of the modernised distribution system to 

be realised. 

There is good cooperation and engagement between Southern Rural Water (SRW), Department of 

Environment, Land, Water and Planning (DEDJTR), WGCMA and the main supplier of farm planning 

services in the region. 

Implementation of works contained in IFPs was in arrears until mid-2015 but is now reported to be 

progressing well. New or updated IFPs have been prepared for 36,597 ha since 2000-01.  

A number of MATs aiming to improve the approach to farm planning were not implemented. These 

included integrating farm planning activities undertaken by various agencies. These were abandoned 

because reduced funding and other priorities meant fewer planning services could be offered.  

Opportunities for improvement include: 

 maintaining and strengthening links with future stages of MID2030   

 broadening the scope of IFPs to include additional elements (advice on native vegetation, 

nutrient management and dairy shed effluent management)  

 responding to initiatives arising from the GMID and MID whole farm planning review  

 building cooperative arrangements with agencies with regulatory responsibilities including 

the Wellington Shire. 

On-farm irrigation and drainage 

The review finds that high priority MATs have largely been met.  

The implementation of Regional Irrigation Development Guidelines (IDGs) continues to play an 

important role in providing a clear pathway for new irrigation developments and minimising the off-

site effects of these new developments. The approvals process for new developments provides a 

cost-effective mechanism to minimise future increases in the off-site effects of irrigation. However, 
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partner agencies observe that significant irrigation redevelopments that could affect catchment 

condition are not being captured under current Victorian Government policy arrangements.    

The program should continue to be supported and improved. 

IDGs completed by the WGCMA in consultation with SRW, Department of Environment, Land, Water 

and Planning (DELWP) and DEDJTR have met requirements for new irrigation developments to adopt 

best management irrigation practices. IDG referrals increased in recent years from two in 2013-14 to 

12 in 2015-16. The increasing number of approvals reflects ongoing irrigation development and a 

need to continue to fund the program.   

The financial incentives for flood to spray conversion, construction of re-use systems and 

development of high flow flood irrigation have achieved at least 70% of target. It is estimated that 

the combined actions have delivered over 34,000 ML of water savings per year and retained more 

than 132 tonnes of phosphorus per year on farm. It is worth noting that these figures are based on 

assumptions about unit savings from different technologies, and do not translate directly into 

reduced exports from the MID which are affected by rainfall runoff and the store of phosphorus 

within the drain network itself. The assumptions may need to be verified and updated. 

Funding and staff for extension services reduced significantly towards the end of the life of the 

MLWMP. Despite this, remaining extension staff have continued to deliver irrigation design and 

management advice across the plan area, although reporting doesn’t allow for an assessment of the 

area with improved practices. Recent extension has focused on improved irrigation systems and 

practices with 274 consultations between 2013 and 2016, 10 irrigated farm walks plus pumping 

audits, irrigation technology assessments, and a Gippsland Irrigation Expo in 2015.  

There is good cooperation between SRW, DEDJTR and the Environment Protection Authority (EPA) 

around identification of issues with dairy effluent systems. A fertiliser management trial in the MID is 

planned for 2017.  

Opportunities for improvements include: 

 increase the re-use of farm irrigation runoff 

 continue to promote on-farm irrigation modernisation on farms serviced by those parts of 

the SRW system that are being modernised 

 promote improved dairy shed effluent management 

 promote improved fertiliser management  

 review the rates of financial incentives 

 improve tracking and reporting of the benefits of extension activities 

 ensure the IDGs are applied to significant redevelopments of existing irrigated properties, 

not just new developments 

 apply the IDGs across the Lake Wellington catchment not just in the MID and surrounds 

 build on arrangements with local government to ensure land use approvals apply the 

conditions of the IDG where appropriate (i.e. land-forming, native vegetation clearance and 

drainage). 

Floodplain and Off-farm drainage (surface drains) 
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The review finds that the provision of off–farm drainage services is an ongoing requirement for 

sustainable irrigation in the MID.  

The focus of the program is now on basic operation and maintenance activities funded by irrigators. 

This basic program should continue to be supported. 

The review finds that the majority of actions proposed in the MLWMP were given a low priority post 

completion of the plan and were not funded. Priorities changed because of reduced drain flows 

associated with drought, the success of re-use and flood to spray conversation and improved farm 

irrigation management. 

The head of drain re-use system program transfers SRW drain heads to irrigators who use them to 

harvest and re-use drainage and the contained nutrients, reducing drain flows and nutrient loads to 

waterways. Since 2000 approximately 136 km of drains have been transferred in 230 transactions. It 

is thought that this program has contributed to the reduction in drain flows that has seen 52 of 191 

drainage diversion licenses being relinquished.  

A major change in priority of the ‘Off-farm drainage program’ was the low priority given to in-line 

wetlands and off-line storages due to cost and because of the effectiveness of farm based actions. 

Actions to fence and revegetate riparian zones of waterways are now managed and reported 

through the Regional Waterway Strategy and associated Regional Riparian Action Plan.   

Flood issues in the MID are now managed through the WGCMA flood program rather than the 

MLWMP. All IFPs are now referred to the WGCMA for comments on implications for flood and 

drainage issues prior to payment of incentives. 

Opportunities for Improvements in the off-farm surface drainage program include: 

 optimise the operating and maintenance costs of the off-farm drainage system 

 continue to support on-farm programs to minimise regional drainage flows 

 continue to support MID2030 to minimise outfalls to drains 

 respond to initiatives arising from the Victorian Irrigation Drainage Program Strategic 

Directions 2015-20 (Water for Victoria Action 4.6).  

Groundwater management for salinity control (WGSMP) 

The review finds that the provision of off–farm groundwater drainage services is an ongoing 

requirement for sustainable irrigation in the MID and to manage groundwater levels on the margins 

of the MID. 

The program is largely being funded by SRW and their customers.   

There were insufficient funds available to monitor and report on progress in meeting many MATs. 

SRW and the WGCMA have covered the cost of monitoring groundwater bores in the last two years. 

Funding from the Sustainable Irrigation Program for this monitoring was restored in 2016-17 and 

should continue as groundwater levels are a fundamental easily understood measure of program 

achievements. Funding should also cover annual interpretation and reporting on groundwater levels. 

Opportunities for improvements in the public groundwater drainage program include: 

 determine a program to refurbish priority groundwater control pumps 
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 encourage private groundwater pumping to minimise the need to operate the public pumps 

 continue to use and refine the adaptive management approach to manage the public 

groundwater control pumps 

 respond to initiatives arising from the Victorian Irrigation Drainage Program Strategic 

Directions 2015-20 (Water for Victoria Action 4.6). 

Addressing nutrient discharges to the Gippsland Lakes  

The review finds the MLWMP has been very successful in coordinating nutrient monitoring, 

evaluation and reporting.  

The implementation of a river based monitoring program in 2013-14 has improved estimation of 

phosphorus loads from the MID and SRW’s quarterly and annual reporting of flow, phosphorus 

concentration and loads to the EPA and other program partners. However, the monitoring regime 

does not enable identification of hotspot phosphorus export areas within or outside the MID. 

The other major component of this program was the review of SEPP (WoV) Schedule F5, which the 

EPA is currently conducting.   

Opportunities for improvements include: 

 completion of the SEPP (WoV) Schedule 5 review and incorporation of findings into the 

MLWMP renewal process 

 refinement of the Monitoring Evaluation and Reporting activities, e.g. incorporation of 

monitoring results into an annual MLWMP report 

 investigate opportunities to combine monitoring and modelling of MID phosphorus exports.  

 

Resource condition targets 

SEPP (WoV) Schedule F5 P reduction target 

The review finds that MLWMP implementation has made an important contribution towards 

achievement of the SEPP (WoV) Schedule F5 phosphorus load discharge target.  

The F5 target of a 40% reduction in phosphorus discharges from the MID by 2005 (from 70 to 42 t 

per year) was met for 10 of the 16 years since 2001. On average phosphorus discharges have been 

50 tonnes per year.  

There is a relationship between rainfall and phosphorus discharges and in general the target has 

been met in dry years and exceeded in wet years, however there are years when this rule doesn’t 

hold. Overall MLWMP implementation has contributed to a reduction in phosphorus discharges but 

given current knowledge and natural variability it is not possible to quantify by exactly how much.  

Resource condition target 1 in the MLWMP was to achieve a more stringent phosphorus discharge 

target of 25 tonnes per year. Evidence suggests that this target was overly optimistic and the costs of 

meeting such a target are very high – even meeting the existing Schedule F5 target in all years was 

expected to cost $993 million (Present Value) over 20 years.  

As part of the statewide review of SEPP, continuing discussions are being held between SRW, the 

WGCMA and the EPA about what a revised phosphorus export target should be and who should be 
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accountable for meeting that target. The outcome of these discussions will inform an appropriate 

RCT to be incorporated into the renewed MLWMP. 

Opportunities for improvement include: 

 build on successes with phosphorus reduction inside the MID in other areas  

 refine the phosphorus budget for the MID 

 refine estimates of the cost effectiveness of options to reduce phosphorus loads (i.e. costs in 

terms of $ per kg of P). 

It is anticipated that the SEPP review will estimate the benefits of reducing phosphorus loads to the 

Gippsland Lakes.  

Aspirational targets – land salinity target  

The WGSMP’s aspirational target for irrigation was to reduce land salinity by 50% from 2003 levels in 

areas of irrigation induced salinity. The review concludes that it is not possible to determine if this 

target has been achieved, but that the management programs as a whole, and the public 

groundwater pumping program in particular, continue to adequately manage watertable levels, 

waterlogging and land salinity across the MID.  

Watertable levels generally declined through Millennium Drought, but following the floods in 

November 2011, watertables in 2012 returned to pre-drought levels and extents. It took only two 

years to return to pre-drought water table conditions after more than 10 years of decline. By 2015, 

“normal” rainfall conditions were maintaining water levels at slightly lower extents than in 2012, but 

similar to pre-drought patterns.  

Knowledge gaps 

Knowledge gaps that should be considered in the MLWMP renewal include tracking of farm water 

use and water use efficiency improvements and mapping of land use and irrigation system change to 

better understand plan achievements and inform adaptive management.  

Opportunities for improvement include to improve the understanding of: 

 improve knowledge about the nutrient budgets of irrigated properties generally 

 update the INFER Phosphorus tool: 

o to reflect current estimates of the costs of actions 

o include actions to reduce phosphorus loads from horticulture (particularly in the 

Thorpdale area) 

o to enable improved targeting of cost effective actions to reduce phosphorus loads 

from irrigation in the Lake Wellington catchment 

 update data about irrigated land use change in the Lake Wellington catchment and 

investigate possible future trends 

 periodically report on the efficiency of farm water use (Water for Victoria Action 4.5) 

 assess any impact of program implementation on environmental flows, especially for 

individual streams or wetlands (noting that at a whole of catchment scale impacts will be 

small). 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Partnerships, communication and engagement 

The review finds that MLWMP delivery partners have developed strong working relationships with 

each other and together keep the local community informed about and involved in the delivery of 

the plan. Central to this partnership approach is the MID Sustainability Group which oversees plan 

implementation.  

Opportunities for improvements include: 

 simplify the management objectives in the MLWMP to support the alignment of partner 

programs 

 improved coordination of regulatory requirements 

 given potential changes to responsibilities under SEPP (WoV) it may be timely to review the 

effectiveness and appropriateness of the governance and administration associated with 

implementing the MLWMP.  

 

Lessons 

Lessons for the MLWMP renewal include narrowing the scope of the plan given four of the seven 

management programs are now implemented through other plans and strategies, introducing 

outcome focused objectives, use of the asset-threat and risk analysis in the West Gippsland Regional 

Catchment Strategy (WGRCS) and providing an estimated cost of program implementation. Further 

discussion on lessons is provided in section 7.  
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1 Introduction  

This report documents results of a review of the MLWMP. The review examines MLWMP 

implementation from investment to outcomes, including evaluation of the reasons behind the level 

of effectiveness of the plan. It identifies knowledge gaps to improve understanding of plan outcomes 

and planning future actions. Trends and changes that are important to aspects of the MLWMP, and 

lessons for the next plan, are documented. 

The review is part of Phase 1 of a two-phase project.   

Phase 1 consists of reviewing the MLWMP (this report) and providing guidance on renewal of the 

MLWMP, including preliminary descriptions of the vision, objectives, plan area, regulatory 

requirements, threats to natural and built assets, implementation programs, governance 

arrangements, communication and engagement activities, knowledge gaps and preparation of a 

project plan. 

Phase 2, which will be contracted through a future approach to market, is the development of a new 

MLWMP which will be conducted throughout 2017. 

The MLWMP was commissioned by the Gippsland Lakes Taskforce with implementation coordinated 

and managed by the WGCMA. It was borne out of the need to renew the Macalister Irrigation 

District Nutrient Reduction Plan (SRW, 1998). The plan, finalised in late 2007 and endorsed by the 

Gippsland Lakes Taskforce and WGCMA Board in 2008, is due to be renewed during 2017. The 

WGCMA, in conjunction with other partners, are in the early stages of work to develop a new 

MLWMP for the Macalister Irrigation District (MID) and surrounding catchment areas. 

The MLWMP provides a ten-year strategy for managing the land and water resources within the MID 

and surrounding dryland areas. The plan aims to protect a series of natural assets from five major 

threats. It does this through seven implementation programs. The MLWMP focused water quality 

actions on nutrients rather than salinity, although some actions address both. A key objective of the 

LWMP is to reduce nutrient loads to the Gippsland Lakes.  

 

1.1 Purpose 

The review evaluates implementation of the MLWMP between 2008 and 2016 for the purpose of:  

 assessing value from investment  

 reporting achievements  

 directing continuous improvement  

 identifying knowledge gaps  

 informing development of the new MLWMP.  
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1.2 Scope of review 

The review examines MLWMP implementation between 2008 and 2016. On the advice of the PSC, it 

examines all seven implementation programs with a focus on the programs, or components of 

programs, through which investment was directed.  

Programs that did not receive direct funding through the plan are discussed but not examined in 

detail. This doesn’t mean that program actions weren’t implemented, just that investment was 

made through other plans or strategies which superseded the MLWMP.  

The review also considers some aspects, especially those related to the MID, of the WGSMP. This 

was done for two reasons. Firstly, the WGSMP and MLWMP have common actions designed to 

deliver multiple outcomes. Secondly, the new MLWMP will incorporate salinity management as the 

five-year life of the SMP is complete and it may not be renewed.    

 

1.3 Governance  

The PSC and TWG provided strong leadership throughout the project. They freely shared their 

knowledge of matters related to the review, their organisations’ role in MLWMP implementation 

and their views of what worked well and where improvements could be made. The strong working 

relationships between organisations was always clear. The willingness of representatives to identify 

what information was available to inform the review and to provide a wide range of data in a timely 

fashion with little fuss made timely completion of a comprehensive report possible.  

The formal governance structure and roles of the PSC and TWG for both phases of the project is 

shown in Figure 1.  

 

Figure 1 – Governance structure for MLWMP Renewal 
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Martin Fuller (WGCMA) chaired the PSC. Other members are listed in Attachment 1. The agreed role 

of the PSC was to:  

 support the successful and timely delivery of the MLWMP renewal 

 advocate for the appropriate resourcing and acknowledgement of the MLWMP amongst 

stakeholders, investors and the broader community 

 provide direction, manage risk and ensure that the MLWMP renewal process is consistent 

with all relevant planning and management efforts 

 Provide feedback and guidance at critical decision points in the development process 

 endorse milestones.  

Shayne Haywood (WGCMA) chaired the TWG. Other members are listed in Attachment 1. The 

agreed role of the TWG was to:  

 support the successful and timely delivery of the MLWMP renewal 

 provide specialist input to ensure that agronomic, environmental, economic and social 

aspects are appropriately addressed  

 provide active support throughout the MLWMP Renewal process as co-authors.  

The review was managed by Caitlin Pilkington of the WGCMA. 

 

1.4 Methodology  

The approach to reviewing the MLWMP is outlined in the Table 1. It involved six steps that tracked 

plan implementation from investment to outcomes. Step 6 is the critical step for informing the 

development of the new MLWMP as it evaluates the reasons behind the level of effectiveness of the 

current MLWMP.  

The approach involved quantitative and qualitative elements. Assessment of: 

 investment, actions and Management Action Targets (MATs) were largely quantitative as 

data and information was readily available 

 Resource Condition Targets (RCTs) were a mix of quantitative and qualitative analysis as it 

was more difficult to obtain definitive data to measure performance  

 Objectives was largely qualitative as this involved some degree of interpretation of the logic 

linking MATs and RCTs to achievement of objectives 

 aspects such as planning, management, governance and relationships were largely 

qualitative.  

Information and data used to inform the assessment of each of the above was obtained from: 

 discussions at the Inception meeting, PSC meeting 1 and TWG meetings 2 and 3 

 a range of reports on program implementation, including annual investment reports, 

watertable depth monitoring and flow and nutrient monitoring from all organisations 

 spatial datasets provided by SRW and the WGCMA 

 previous reviews conducted by SRW, WGCMA and Agriculture Victoria 

 business reporting by SRW, WGCMA and Agriculture Victoria 
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 information from the SEPP review documents provided by the EPA 

 interviews with stakeholder groups not represented on the formal committees including the 

Macalister Customer Consultative Committee (MCCC), Murray Goulburn, Riviera Farms 

(vegetable growers) and the Wellington Community Salinity Group (WCSG).  

 

Table 1 – Overview of approach used to review the MLWMP 

Step Description  

1 
MLWMP investment - How much was invested? What were funds and resources 

invested in? Who made the investment?  

2 MLWMP outputs and deliverables -  Actions undertaken and achievement of MATs  

3 MLWMP results and outcomes - Achievement of RCTs and Objectives 

4 
MLWMP monitoring and reporting - Assess the ability to measure/quantify investment, 

delivery of actions and achievement of MATs, RCTs and Objectives  

5 

MLWMP effectiveness - Given our ability to measure/quantify performance how 

effective was the Plan at attracting investment? Translating investment into actions and 

meeting MATs? Translating actions into resource condition change1? Meeting Plan 

Objectives2? 

This step is informed by Steps 1 to 4 

6 

MLWMP evaluation - What were the key factors driving the level of effectiveness 

determined in Step 5? For example:  investment levels, relevance of Plan priorities, 

action-outcome logic, implementation-objective logic, degree of control by those 

implementing the Plan, planning, management, monitoring and reporting, governance, 

relationships. 

 

  

                                                             
1 This tests the logic behind the link between actions and resource condition change. 
2 This tests the logic behind the link between implementing the Plan and Plan Objectives. 
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2 Background  

2.1 Gippsland Lakes  

2.1.1 Nutrient discharge to the Gippsland Lakes 

The overriding impetus for improvements in sustainable agriculture in Gippsland has been the 

economic, social and environmental impact of algal blooms in the Gippsland Lakes (Figure 2). 

 

 

  

Figure 2 – Gippsland Lakes (DSE 2011) 

 

The ecology of the lakes system is complex, and has been better understood in recent years through 

extensive research, monitoring and modelling (EPA 2015). The dynamics of oceanic and terrestrial 

salinity and the predisposing factors to algal blooms have been studied and refined. Phosphorous 

controls the duration, size and severity of toxic Nodularia blooms, and land and water management 

effort has focused on reduction of phosphorus exports from the lakes’ catchments. Recently it has 

been shown that mobilisation of phosphorous from lake bed sediments is a key process, affected by 

salinity, oxic/anoxic bed conditions, lake stratification, dynamics of other algal growths and nitrogen 

concentration (EPA 2015). The store of phosphate in sediments is many times greater than annual 

inflows, but limiting phosphate input into the lakes remains a long-term goal to progressively reduce 

the stock in lake sediments. It is now not expected that immediate results will be detectable from 

minimising phosphorus export from the catchments. 

Total nitrogen levels in inflows to Lake Wellington have historically been of much less concern. 

Measurements taken in Latrobe, Thomson, and Avon catchments rarely if ever exceeded the 90th 

percentile threshold of 1.4 mg/l (SEPP Schedule F5) (Freshwater Sciences, 2002). A recent study of 

water quality in the Macalister river indicates that peak TN concentrations occur in June and July, 
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downstream of Glenmaggie reservoir, but still mostly fall under the SEPP 90th percentile threshold 

(Figure 3). 

 

 

Figure 3 – Nitrogen concentrations in the Macalister River from 1994 to 2014 (Source: Ecos (2014)) 

 

Likewise, monitored TN at Maffra is recorded as higher than 1 mg/l twice between December 2008 

and the end of June 2014 at the Gippsland Water intake on the Macalister River. TN does reach 

higher levels at Freestone, twice exceeding 1.5mg/l over the same period. TP recorded at four 

Gippsland Water sites over this period is generally at detection limit levels, less than 0.02 mg/l and 

below the SEPP 90th percentile threshold of 0.045 mg/l (Segment C) and 0.065 mg/l (Segment D). 

2.1.2 Lake Wellington 

The principal focus of the MLWMP is to reduce the nutrient loading on Lake Wellington. The 

breakdown of contributions of phosphorus load to the Gippsland Lakes system (Ladson and Tilleard 

2006) is given in Table 2 below. 

 

Table 2 – Sources of phosphate in the Gippsland Lakes (Source: Ladson and Tilleard (2006)) 

Source 
Percentage of total load 

in the lakes 
Approximate annual 

load (t/yr) 

Irrigated dairy (MID + others) 20% 65 

Dryland Agriculture 33% 107 

Forest (including roads & crossings) 18% 60 

Streambank Erosion 24% 79 

Point sources 3% 9 

Other 3% 9 

Total 100% 329 

 

Since the MID is an identifiable and manageable source (to some extent), from a relatively 

concentrated area, it has become a main focus in efforts to reduce phosphorus loads to the lakes. 
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The baseline annual phosphorus-contribution of the MID has been set at 70 t/y in SEPP (WoV). The 

potential for mitigation across the catchment by the adoption of best practices on different source 

components was outlined by Ladson and Tilleard (2006) (Figure 4).  

 

 

Figure 4 – Estimated changes in P load to Gippsland Lakes before and after implementation of BMPs across the source 
catchments (GLTP Workshop August 2006 (Ladson and Tilleard 2006) 

 

The dynamics of phosphorous mobilisation within the MID itself are complex. Phosphorous is 

applied to pasture and crops (as fertilizer or manure); is generally quickly bound to soils; and is 

solubalised and transported to drains by irrigation and rainfall runoff. Phosphorous in dairy wastes 

can also be washed into the drainage network. It is both sequestered and released from drains and 

from vegetation in the drains but there is little evidence of phosphorous movement in groundwater. 

An estimate of phosphorous input, output and retention in the drainage network was given in the 

original MLWMP document (2008) (Table 3). 

In the MID, the suite of best management practices falls into two groups: 

1. On farm practices that reduce runoff and concentration of phosphorus in runoff:  

a. reduced fertiliser application (amount) and improved delivery and retention  

b. reduced deep drainage through  

i. conversion of surface irrigation to overhead methods on porous soils  

ii. improvement of application efficiency and thus water use efficiency  

iii. also better irrigation scheduling, timing, and use of rainfall 
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2. Reduction of surface drainage by: 

a. better irrigation management, with minimal tailwater flows generated 

b. collection and re-use of tailwater flows  

c. soil erosion control 

d. better dairy effluent management and use of buffer strips adjacent to natural 

drainage lines and waterways. 

 

Table 3 – Estimated contributions for phosphorus discharge from the MID (Source: MLWMP (2008)) 

Source Approximate flow contribution 
from area draining MID (ML/yr) 

Approximate annual P discharge from 
MID (t/yr) 

DRAIN INPUT   

Irrigation & rainfall runoff 34,000-43,000 70-135 

Dairy waste discharge Negligible 16-23 

Channel outfall discharge 30,000 Negligible 

Water table seepage 1,500 Negligible 

Total 64,000-73,0000 86-158 

DRAIN OUTPUT   

Drain diversion 15,000-24,000 23-36 

Evaporation and seepage 2,000 Negligible 

End of drain flow 47,000 56-61 

Total 64,000-73,000 79-97 

DRAIN RETENTION Negligible 7-61 

 

Off-farm best management practices are intended to reduce the volume of regional runoff and its 

phosphate content through: 

1. reducing the volume of outfalls from the irrigation system 

2. reducing the volume of drainage flows (through encouraging re-use) 

3. diversion of drainage water through natural or artificial wetlands or other storages that 

increase retention time. 

 

2.2 WG RCS and MLWMP  

The WGRCS 2013-2019 provides a vision for the future of the natural environment in the region. It 

identifies areas of most importance based on a rigorous identification of natural assets, an 

assessment of risks to those assets and proposes objectives and management measures for 

landscape priority areas. 

The RCS identifies the Gippsland Lakes and Hinterland landscape as a priority area, and that on 

ground action is needed within the MID (which is adjacent to the landscape priority area) to ensure 
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sediments and nutrients remain on site to benefit both agricultural production within the district 

and improve river health and water quality within the Gippsland Lakes system.  

The RCS identifies the following broad landscape priority area objectives that may apply to the 

MLWMP: 

 improved or maintained environmental condition of waterways, estuaries, wetlands and 

aquifers 

 improved soil health and sustainable agriculture in the MID Irrigation District 

 improved water quality 

 minimised disturbance of acid-sulphate soils  

 minimised flood damage to the floodplain and its occupants 

 engage with nominated Indigenous representatives when planning natural resource 

management works to ensure they are carried out in accordance with the Aboriginal 

Heritage Act, 2006. 

An explanation of the role of RCSs and LWMPs is provided in Attachment 3.  

The MID is dominated by dairying. Like in other irrigation districts, in the past there has been a focus 

on improving farm water use efficiency, drainage and groundwater management to control salinity. 

However, management in the MID has also had a strong focus on reducing phosphorus loads to the 

Gippsland Lakes in order to reduce the risk of blue-green algae blooms in the Lakes. 

The MLWMP was finalised in late 2007 and subsequently endorsed by the Gippsland Lakes Taskforce 

and WGCMA Board. 

Development of the MLWMP was initiated as there was a need to renew the Macalister Irrigation 

District Nutrient Reduction Plan (SRW, 1998) and nutrient export from the area remained a 

significant threat to the health of the Gippsland Lakes.  

The scope of the MLWMP is broader than the nutrient reduction plan. It provides a ten-year strategy 

for managing the land and water resources within the MID and surrounding dryland areas. The 

LWMP aims to protect a series of natural assets, chiefly the Gippsland Lakes, from five major threats. 

It does this through seven implementation programs (Table 4). 

SEPP (WoV) Schedule F5 requires SRW, in cooperation with the Department of Natural Resources 

and Environment (now DELWP and DEDJTR), to develop a nutrient reduction plan to reduce the 

annual load of phosphorus discharged from irrigation drains in the MID by at least 40% by 2005 

(clause 15(1)). This equates to a decrease from 70 to 42 tonnes per year. They are also required to 

implement a monitoring program.  

The MLWMP meets the Schedule F5 requirement for a nutrient reduction plan and is the successor 

to the MID Nutrient Reduction Plan (SRW, 1998).  

The current MLWMP also drew on the WGSMP 2005 which covered all of the WGCMA region. It 

included programs to manage irrigation salinity, dryland salinity, ocean induced salinity and surface 

water salinity. The new MLWMP will need to incorporate salinity actions in the MID more fully 

because a separate WGSMP will not be renewed. 
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Eight years of implementation of the MLWMP provides an excellent base for assessing how 

successful it has been in meeting its objectives. Further details about the MLWMP are provided in 

the following sections which evaluate implementation.  

 

Table 4 – MLWMP management programs and assets protected from threats (source: Table 16 WGCMA (2008)) 

 
A

ss
et

s 

Gippsland 
Lakes 

Productive land and soils/ terrestrial 
biodiversity/ surface water riparian areas 

Major 
surface 
water 

courses 

Ground 
water 

Management 
Program 

Th
re

at
s Poor water 

quality 
(especially 
nutrients) 

Degradation 
or removal 
of native 

vegetation 

Alteration 
of natural 
flooding 
regime 

Weed and 
pest animal 
infestation 

Reduced surface water 
flow and groundwater 

levels 

Farm Planning       

On-farm irrigation and 
drainage        

Floodplain and off-farm 
drainage       

Native vegetation        

Environmental flow       

Pest plant and animal       

Groundwater        

Nutrient        

 

2.3 Formal reviews of the MLWMP  

Chapter 8 of the MLWMP commits to regular reviews of plan implementation. This commitment was 

delivered with three formal reviews conducted during the life of the MLWMP. One reviewed the 

MLWMP, one reviewed the WGSMP and one reviewed incentive and extension programs servicing 

both plans. Summaries of the reviews are presented in Attachment 4.  
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3 MLWMP funding 

Total government funding for the MLWMP over the life of the plan has been about $8.7 million 

(2008-09 to 2015-16). One of the major challenges faced by program partners in implementing the 

MLWMP was decreasing government investment between 2008-09 and 2014-15 (Figure 5). 

Government investment decreased from about $2.4 million in 2008-09 to a low of $0.5 million in 

2014-15. Victorian government investment recovered in 2015-16 and is expected to remain at 

similar levels for the next few years as a result of a $59 million commitment over four years to the 

Sustainable Irrigation Program in the Water for Victoria – Water Plan (Action 4.4).  

Combined with the varying availability of private investment from irrigators due to the vagaries of 

commodity prices and seasonal conditions the program has had to be very adaptable in its delivery 

of services. The Commonwealth government no longer invest in the program.  

There was a spike in incentives investment in 2015-16 following a successful round of incentives that 

attracted $700,000 of investment in 58 projects (on going). 

 

 

 

Figure 5 – Government funding for the MLWMP (Source: WGCMA spreadsheet ‘High Level SIP Budgets’) 

 

A business case for SIP funding in the MID from 2016-17 to 2019-20 has been prepared, and 

proposes works and budget for: 

 strategic coordination 

 the Farm planning program (targeting roughly 40 plans per year, including upgrades of 

existing plans) 

 incentives for on-farm efficiency measures – re-use, conversion of flood to spray irrigation 

and best practice surface irrigation, including funds for monitoring of performance 
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 extension support that is strongly linked to MID2030 modernisation 

 implementation of IDGs and the AUL seasonal adjustment procedure 

 environmental programs focused on water table and salinity monitoring, nutrient 

management on farm, and native vegetation and riparian management. 

Government investment in the subsurface drainage program component of the Groundwater 

program is minimal. About $40,000 per year was provided for monitoring groundwater bores until 

2013-14. No investment was provided in 2014-15 and 2015-16 although funding has been reinstated 

this year (2016-17) and should continue as groundwater levels are a fundamental, easily understood 

measure of program achievements. Funding should also cover annual interpretation and reporting 

on groundwater levels. 

The operation and maintenance costs of the subsurface drainage program fall within salinity 

management funding. These costs were covered by SRW customers (80%) and the Wellington Shire 

(20%) until 2014, when the Shire withdrew funding. Customers pay a management fee and a levy, 

known as the Salinity Mitigation Rate towards the operation and maintenance of the program. The 

fee is charged on each ML of water used and so varies from year to year.  

 

Table 5 – Funding and expenditure for salinity management (including operation of groundwater protection bores) (SRW 
2016) 

  Revenue from Salinity Mitigation Rate 
(customers of SRW) 

Expenditure ($) of the program 

2013/14 97,339 178,844 

2014/15 59,742 170,307 

2015/16 76,058 159,649 

 

The charges do not cover the cost of operation and maintenance of the groundwater (Table 5). The 

levy would need to be doubled in order to cover the Shire’s withdrawal and meet costs. 

The charge was $0.30 per ML in 2013-14, $0.40 per ML in 2014-15 and is expected to rise by $0.05 

per ML each year to 2018-19 (SRW 2014). Fortunately, the salinity program has an investment fund 

that has been making up the short fall each year. The fund balance currently sits at $361, 000. A 

pricing path was agreed by the Wellington Community Salinity Group in 2014-15 to combine 

appropriate incremental increases in the Salinity Mitigation Rate that customers pay, recurrent 

budget expenditure and capital expenditure to draw down the investment fund and get the program 

to cost recovery by the start of the next Water Plan (1 July 2018) and bring it into line with all SRW 

pricing, consistent with the Essential Services Commission (ESC) requirements.  

The review of the groundwater pumping protection program (2014-15) was paid for on an hourly 

basis from salinity program funds. 

The 35,000 ha of irrigated land in the MID is fully serviced by surface drainage. All costs are met by 

SRW customers. Annual surface drainage operation costs include $135,000 for monitoring and 
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$150,000 for drain compliance, spraying and clearing. The change to river based nutrient monitoring 

loads in 2013-14 was expected to save about $65,000 per year from this budget. The installation of 

the network was paid for by a contribution of $100,000 from the Gippsland Lakes Ministerial 

Advisory Committee via SRW.  
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4 MLWMP Management Action Targets (MATs) 

The MATs set out in the MLWMP reinforce those previously used in the MID Nutrient Reduction Plan 

and add targets for a broader suite of activities relating to natural vegetation, pest plants and 

animals, environmental flows, and groundwater management. MATs were set for the following 

programs: 

1. Farm planning  

2. On-farm irrigation and drainage management 

3. Floodplain and off-farm drainage management 

4. Native vegetation management 

5. Pest plant and animal management 

6. Environmental flow management 

7. Groundwater 

8. Addressing nutrient discharges to the Gippsland Lakes 
 

This review also considers parts of the WGSMP that have duplicate actions that aim to achieve 

salinity related outcomes that protect agricultural productivity (Table 6), and also improve ecological 

conditions in the lower catchment, including a reduction in Lake Wellington salinity by 50% from 

baseline, and maintenance of salinities less than 15 dS/m in fringing wetlands. 

 

Table 6 – Salinity classes in agricultural areas covered by the Salinity Management Plan (Source: WGCMA 
(2005)) 

Salinity 
Management Area 

Salinity severity (ha)  

Class 1 
(minor) 

Class 2 
(moderate) 

Class 3 
(severe) 

Undifferentiated Total area of 
salinity (ha) 

Clydebank 2474 1744 1536 216 6070 

Rosedale 1058 98 1335 1073 3653 

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 

 

From Table 6, it can be seen that about 9% (3,066 / 35,000) of the active irrigated area in MID is at 

risk from severe salinity whilst all classes of minor to severe salinity are present on just under a half 

of the irrigated area or one third of the gross area (50,000 ha). 
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In this review, with the agreement of the PSC, the focus is on the actions under programs 1, 2, 3 and 

8. The following sections give the objectives for each program, discuss matters of importance for 

each, report on achievement of MATs and discuss lessons for consideration in the renewal of the 

MLWMP. Reporting against each MAT is presented in the tables in Attachment 2. 

Although not explicit in the MLWMP the four programs, together with distribution system 

modernisation occurring through MID2030, combine to deliver overall economic and environmental 

outcomes. The pathways diagram tracks farm, distribution system (MID2030) and surface and 

subsurface drainage program activities from their direct benefits through to final outcomes (Figure 

6). It provides a map of the pathway to the outcomes the plan is seeking to achieve. 

 

 

Figure 6 – Pathways to sustainable and productive irrigation and environmental improvement  

 

4.1 Farm planning  

The objective of the farm planning program is to encourage and support farmers to undertake 

formal planning to increase the sustainability and profitability of farming practices.  

4.1.1 Discussion  

In West Gippsland, farm planning began under the MID Nutrient Reduction Plan at the start of the 

century. IFPs have concentrated on increasing water use efficiency and farm productivity. The plans 

themselves do not involve on-ground works, but lead to a structured program of infrastructure 

development and improved management, typically leading to on-ground works, including those 

supported by incentives. 

4.1.2 Achievement of MATs 

Table 14 in Attachment 2 presents reporting on individual MATs.  
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The review finds that significant progress was made in delivering high priority farm planning MATs.  

A number the MATs aiming to improve the approach to farm planning were not implemented. These 

included integrating farm planning activities undertaken by various agencies. The farm planning 

model proposed design was progressive and included elements (native vegetation, riparian 

management and effluent management) that proved difficult to incorporate. The CMA believes that 

partner and farmer attitudes are now more positive towards such activities being incorporated into 

the farm planning model and that they should remain an important aspect of expanded farm 

planning activities in the new LWMP (MAT 1.1). 

New and updated IFPs supported by incentives have been prepared for 14,489 ha during the life of 

the MLWMP, short of the very ambitious 21,000 ha target, to reach 75% of the MID’s irrigable area 

(MAT 1.2.1). Some 69% of the MID area (36,597 ha over 417 properties) has had a new IFP prepared 

since 2001, slightly under the 75% target (Figure 8).  

Irrigators and industry representatives interviewed for this review commented that farm planning 

provided an opportunity to “get foot in the door” and provide advice to irrigators. The outcome in 

many ways is the conversations around the table about how to improve farming practices - farm 

planning is a critical first step. 

Figure 7 and Figure 8 show that the majority of work and expenditure on farm planning occurred 

prior to the start of MLWMP.  

Post 2008 there was a spike in preparation of farm plans in 2014-15, which reflects completion of 

outstanding works following the threat of curtailed funding if outstanding works were not done. This 

peak did not continue to 2015-16 (Figure 8), despite a large increase in funding. In the wake of the 

dairy crisis (2015-16) the enforcement of deadlines has been relaxed. 

 

 

Figure 7 – Area treated through the incentives program (WGCMA, 2016) 
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Program delivery has been aligned with the MID2030 project which is modernising SRW’s irrigation 

distribution system infrastructure. MID2030 is an enabler of improvements to farm irrigation 

infrastructure and management. Aligning the two programs has increased the uptake of on-farm 

incentives. It has also enabled the full farm related benefits of the modernised distribution system to 

be realised. 

There is good cooperation and engagement between SRW, DEDJTR, WGCMA and the main supplier 

of farm planning services in the region. 

 

 

Figure 8 – Cumulative treatment of area in MID through the incentives program (data: WGCMA, 2016) 

 

4.1.3 Lessons 

IFPs continue to be important because they deliver improved knowledge that increases the adoption 

of desirable actions in a more timely and coordinated manner (e.g. improved farm layout, irrigation 

practices, re-use systems, protection of regional drainage lines, native vegetation clearance 

requirements) and strong returns on public investment. A broadened program may deliver 

additional public benefits. Improved monitoring and reporting of changing irrigator attitudes and 

irrigation practices is desirable. 

Opportunities for improvement include: 

 maintaining and strengthening links with future stages of MID2030   

 broadening the scope of IFPs to include additional elements (advice on native vegetation, 

nutrient management and dairy shed effluent management)  

 responding to initiatives arising from the GMID and MID whole farm planning review  

 building cooperative arrangements with agencies with regulatory responsibilities including 

the Wellington Shire. 
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4.2 On-farm irrigation and drainage program  

The objectives of the On-farm irrigation and drainage program are: 

 to improve irrigation efficiency and reduce off-site drainage for the multi-benefits of  

o nutrient reduction (public benefit)  

o salinity reduction (public benefit)  

o water saving benefit (mainly private benefit because savings retained by landholder) 

o 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 On-farm irrigation and drainage program has two main components, firstly incentives for flood 

to spray conversion, installation of re-use systems and best practice surface irrigation (BPSI) and 

secondly implementation of new irrigation development guidelines. The program is supported by 

agricultural extension focused on irrigation system design and management.  

4.2.1 Discussion  

Major infrastructure developments in the MID during the life of the MLWMP have been:  

 the installation of re-use systems to conserve water and retain nutrients and salt on farm 

that would otherwise flow to the drainage system  

 flood irrigation to spray conversion on more porous soils 

 use of high flow flood irrigation and/or automation on heavier soils, especially where 

irrigation supply improvements under MID2030 have enabled larger flow rates at the farm 

gate. Integration of farm infrastructure with MID2030 works began in 2013-14 as MID2030 

infrastructure development was completed in parts of the system.  

The protection and integration of farm and catchment environmental features has received less 

attention within MID. 

Aither (2013) examined the economic benefits of improved water use efficiency in the MID, based 

on consideration of:  

 consumptive use efficiency (water used by plants/ sum of irrigation and rainfall delivered)  

 productivity of plant water use (productive efficiency) 

 profitability of plant water use (economic efficiency).  

 

They evaluated the present value of benefits and costs of the incentive program based on a 

combination of water savings (private benefit), total phosphorous retained on farm (public benefit) 

and improvements in farm productivity (private benefit). 
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Figure 9 – Sensitivity of the net benefits to water savings (per hectare) 

The net benefits are very sensitive to the degree to which assumptions (particularly in terms of 

water savings) are achieved (Figure 9). These results imply that although re-use systems retain a 

greater proportion of TP on farm3 (public benefit), the net benefits in economic terms are 

dominated by private benefits in terms of water savings and increased productivity. 

 

4.2.2 Achievement of Management Action Targets 

Table 15 in Attachment 2 presents reporting on individual MATs.  

The review finds that high priority MATs have largely been met. 

Between 2008 and 2016 re-use systems servicing 6,637 ha on 234 properties were installed. The 

target was 8,400 ha giving a 79% achievement. It is estimated these works resulted in 24,586 ML per 

year of water and 93 tonnes per year of phosphorus being retained on farm.  

Since 2000-01, 12,293 ha has been serviced by re-use systems (Figure 8). Although this does not 

meet the 10-year target (about 26,800 ha of a total of 33,500 ha) it is commendable.  

Between 2008 and 2016 flood to spray conversion occurred over 1,970 ha on 129 properties. The 

target was 2,800 ha giving a 70% achievement. It is estimated these works resulted in 8,401 ML per 

year and 32 tonnes per year of phosphorus being retained on farm.  

The total area of spray conversion under incentives funding since 2001 amounts to 4,201 ha (Figure 

8) compared to a total area of spray irrigation recorded in SRW’s GIS of 9,661 ha (Figure 11), which 

indicates considerable private investment outside the program. Interviewees commented that 

despite incentives for flood to spray conversion being a small proportion of overall project costs they 

                                                             
3 Estimated to be roughly twice the P retention per ha than from flood to spray conversion (MLWMP, Table 6) 
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did provide some incentive to convert and, combined with IFPs, resulted in improved design and 

management and higher productivity and environmental outcomes.  

Incentives expenditure and interest in Best Practice Surface Irrigation (high flow and automation) 

has increased since 2014-15 (12 projects covering 306 ha resulting 611 ML per year of water 

retained on farm) and 2015-16 (15 projects covering 372 ha retaining 744 ML per year on farm). No 

incentives are provided for laser grading as the benefits are purely private.  

On the basis of the most recent figures, nearly half of the area with IFPs (36,597 ha) has had works 

done under the incentives program (17,380 ha re-use, spray conversion and other best practice 

irrigation technology).  

MAT 2.1 Increasing Irrigation Efficiency in new developments and existing land holdings 

The adoption of WUE measures has contributed to retention of 34,759 ML in an average year, 

equivalent to 20% of the storage capacity of Lake Glenmaggie and a monetary value of $60.83 

million (i.e. $1,750 ML). In addition, the incentives have contributed to the on-farm retention of an 

estimated 132 tonnes of phosphorus each year, which is likely to have reduced the long-term 

likelihood of algal blooms in the Gippsland Lakes (WGCMA data, 2016). 

One analysis of remote sensing and monitoring data (Figure 10) indicates about 10% of farms in the 

MID are over supplied with irrigation water (Red and Blue, Relative Water Supply (RWS) = 1.5-3), 

about 66% optimal (pink and dark green RWS = 0.5-1.5) and about 24% sub optimal (yellow and pale 

green, RWS < 0.5). On an area basis, it looks as though a larger area of big farms are over-watered. 

The red, pink and yellow classes have low-medium vegetation status and the blue, dark and light 

green have high vegetation status. Thus, red indicates lower productivity and excessive water use. 

 

Figure 10 – Assessment of relative water supply as a measure of farm water use efficiency in MID (Source: DEPI 
(2013)) 



 21 

 

The distribution of spray irrigation in the MID is shown in Figure 11, covering a total of 9,661 ha, or 

roughly one fifth of the total service area (~53,000 ha). Of this area 1,970 ha has been partially 

funded through program incentives during the life of the MLWMP. The map shows that there is a 

high density of spray irrigation adjacent to long-pipelined sections of the supply network and along 

the waterways where there are lighter soils.  

 

 

Figure 11 – Distribution of spray irrigation within MID, 2005 and 2014 (6) (SRW 2015).  

 

The rate of area converted from flood to spray through the program has decreased in recent years. 

The rate of uptake of BPSI has increased. Probably because of opportunities provided by MID2030 to 

increase flow rates and automate deliveries to farm.  

Best Management Fertiliser Practice  

Work on best management practice within MID has been limited over the life of the plan, although 

there was a comprehensive program of work on farm nutrient management lead by the EPA and DPI 

in the opening years of the plan. This focus is about to be re-invigorated. 

The Core 4 program has been working on dryland farms outside the MID and will begin work in MID 

2016-17. The approach taken in Core 4 is to examine the nutrient budgets of all components of the 

farming system, and then to seek farmers “bids” on the best ways for reducing nutrient exports. 

Core 4 has been run in tandem with Fert$mart, which aims to reduce fertiliser use on the basis of 

recent research and recommendations, which were lower than recommended by Target 10, which 
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has been the standard since the 1990s4. The results from a Ferst$mart pilot on 2,608 ha (12 farms) in 

Corner Inlet indicates the potential for savings in phosphate application as well as potassium and 

sulphur (Table 7). Total financial savings should be a significant incentive to adoption – ranging from 

$20,000 to $150,000 per farm, averaging roughly 40% of fertiliser costs. Although this study saw a 

reduction of 50% in phosphate use, it also indicated that farmers were not supplying the optimal 

application of nitrogen and recommended a 12% increase.  

 

Table 7 – Differences in fertiliser application on 12 dairy farms in Corner Inlet under the Fert$mart Programme, 2014-15 

 N P K S 

Total nutrient in fertilizer used on 12 farms covering 2,608ha (kg) 

Amount used prior to Fert$mart (2014-15) 367,202 60,059 143,303 69,618 

Amount recommended by Fert$mart 404,418 2,184 32,990 6,800 

Change in amount applied +37,216 -57,875 -120,134 -62,817 

Average fertilizer use per farm (kg/ha) 

Rate of use in 2014-2015 142 22 62 27 

Rate recommended by Fert$mart 154 1 12 2 

Change in rate +12 -21 -50 -25 

 

The results of the forthcoming Core 4 work in MID should be highly instructive and need to be 

carefully evaluated in relation to meeting future SEPP targets for phosphorus. 

Extension (MATs 2.1.2, 2.2.3, 2.2.4, 2.3.2, 2.4.1) 

A range of irrigation extension activities have been conducted over the life of the MLWMP with 

much of the reported activity being between 2013 and 2014 and the present. Extension has become 

increasingly linked to the MID2030 program, as funds have been targeted to link farm modernisation 

to opportunities provided by distribution system infrastructure and service improvements in the 

irrigation supply network.  

The principle focus has been one-on-one farmer consultations concerning improved irrigation 

systems and practices, with 108, 76 and 47 conducted over each of the three years. Topics covered 

include surface and pressurised irrigation developments, water suitability for irrigation (salinity/ 

corrosion), system design, soil moisture monitoring and scheduling, automation, modernisation 

options, salinity and drainage, seasonal irrigation requirements, water quality, outlet rationalization 

and water budgeting. There has been parallel support to service providers with similar one-on-one 

consultations (19, 28 and 19). Seven farm walks involving 102 participants were conducted in 2013-

                                                             
4 A high priority for Fert$mart is an effective extension campaign about soil phosphorus. Most service providers and many 
farmers still believe that soil phosphorus should be at 27 mg/kg (Olsen P) as was promoted by the Target 10 extension 
program that ran over 20 years ago. Despite years of expensive and excellent research, much of which was done in Gippsland, 
the extension messages have not been successfully adopted. Many service providers who have contact with Fert$mart 
disagree that 95-98% of biological optimum can be achieved at 14 mg/kg (Olsen P) 
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14 followed by thee farm walks connected to MID2030 in 2015-16. A Surface irrigation automation 

bus tour attracted 30 farmers and five service providers in 2014-15. 

Formal and informal training has been conducted through:  

 practical field days, including:  

o two pumping energy audits on farm in 2013-4 

o two on-farm pressurised (pivot) irrigation system performance assessments (2013-

14)  

o two high flow flood irrigation demonstrations (2013-14)  

 an Irrigation for Dairy Farmers course in 2014-15. 

An inaugural Gippsland Irrigation Expo in March 2015 attracted 350 farmers and 50 service 

providers.  

Other important extension services include the preparation and dissemination of 27 weekly 

ETo/irrigation scheduling updates that are distributed via an email discussion list with 600 members 

and a variety of media communications and advisory publications. 

Irrigation Development Guidelines (MAT 2.1.1a, 2.3.3 and 1.2.2) 

WGCMA is responsible for the application of Irrigation Development Guidelines for new irrigation 

investments which require new WULs within the MIA and the CMA’s broader jurisdiction. The 

provisions for the region are laid out in the “Regiona l Directions for Irrigation Development in 

Gippsland” (WGCMA, 2011). Prior to 2004 there were no IDGs in the south of Victoria, and work 

commenced in Werribee and Bacchus Marsh in advance of the MID. The intention of IDGs is to 

minimise adverse impacts of new irrigation, through managing groundwater infiltration, managing 

disposal of drainage and minimising salinity, while protecting biodiversity and minimising cumulative 

negative effects of water use. The Irrigation Development Coordinator is the focal point for 

application of IDG requirements and all licensing conditions subsumed into this process.  

The completion of IDGs (2012) and subsequent implementation of related processes is an excellent 

and important achievement. They were designed to contribute towards managing catchment 

impacts of irrigation, a core objective of the MLWMP.  

The number of IDG referrals is increasing each year, partly reflecting the increase in vegetable 

growing in the region. Starting with two in 2013-14, to eight in the following year, the number of 

applications hit twelve in 2015-16. 

4.2.3 Lessons  

There is a clear need to better understand land-use change occurring in, and adjacent to, the MID, 

especially the growth in vegetable enterprises on floodplain areas and within the MID itself. Neither 

ownership nor land-use change within existing WULs trigger the IDG process, but where land use 

change is significant, or the scale of the enterprise increases considerably, it would be prudent to 

review and require appropriate best practice technology and management – in terms of farm 

drainage and re-use, irrigation technology and practice with regard to soil type, and protection of 

native vegetation and natural drainage lines in land forming and spray irrigation installation. The 
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SEPP review is considering the role of IDGs in protecting beneficial uses of water and this may 

feedback to the MLWMPs. 

The MID2030 Discussion Paper (SRW 2007) notes that water trading in MID was at a low level pre-

2007 but that there was already a “high turnover of properties with water attached underpinning 

both the amalgamation of dairy enterprises from small family farms to larger commercial 

enterprises, and the development of commercial vegetable growing.”  

Trade within the Macalister trading district has picked up since (Figure 12 and Figure 13), although 

both allocation and share trade in neighbouring Macalister North and Macalister-South Thomson has 

been modest and limited to two years (2008-09 to 2009-10). 

 

Figure 12 – Cumulative allocation trade in the MID, 2007-08 to 2015-16 (Source: Victorian Water Register, 2016) 
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Figure 13 – Trading in high and low security water shares in the MIA – 2007-08 to 2015-16 (Source: Victorian 
Water Register 2016) 

The cumulative volume of high security shares to 2015-2016 is 42.1 GL, which is equivalent to 28.8% 

of the total pool in MID. The cumulative trade of low reliability shares is close to the total pool of 

21.025 GL. This is a surprisingly high level of permanent trade and appears to be increasing year on 

year. This is a good proxy for the level of property turnover and/or new enterprise development 

within the MID, and indicates that the areas and types of enterprise development should be 

analysed and understood in more detail for LWMP purposes in nutrient and salinity management. 

Opportunities for improvements include: 

 increase the re-use of farm irrigation runoff 

 continue to promote on-farm irrigation modernisation on farms serviced by those parts of 

the SRW system that are being modernised 

 promote improved dairy shed effluent management 

 promote improved fertiliser management  

 review the rates of financial incentives 

 improve tracking and reporting of the benefits of extension activities 

 ensure the IDGs are applied to significant redevelopments of existing irrigated properties, 

not just new developments 

 apply the IDGs across the Lake Wellington catchment not just in the MID and surrounds 

 build on arrangements with local government to ensure land use approvals apply the 

conditions of the IDG where appropriate (i.e. land-forming, native vegetation clearance and 

drainage). 
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4.3 Floodplain and off-farm drainage management (surface drains) 

The objectives of the Floodplain and drainage management program in the MID are to (WGCMA 

2008): 

 reduce the flow of nutrient rich drainage water to Lake Wellington 

 determine the correct balance between natural flooding to maintain the eco-systems of 

floodplains and the protection of agricultural land from flooding 

 ensure that all major earthworks and developments are appropriately planned to ensure no 

significant adverse effects on the environment or neighbouring properties 

 manage and maintain the drainage network in the region, including modified natural water 

courses and constructed drains. 

4.3.1 Discussion  

The MID is drained by a comprehensive system of natural waterways and excavated drainage 

channels. The system collects and removes runoff from rainfall as well as excess water from 

irrigation, outfalls from irrigation channels and discharges from salinity control bores. Altogether, 

there are over 500 km of excavated drains servicing 22 catchments and five additional catchments 

that are drained by natural waterways. Drainage water finds its way to the Gippsland Lakes either 

directly or via the Thomson, Latrobe or Macalister Rivers (SRW 2007). 

No new drains are proposed. However, there is likely to be construction associated with works 

proposed in MID2030. Outside the MID, floodplain and off-farm drainage falls under the 

responsibility of the soon-to-be published West Gippsland Flood Plain Management Strategy. 

The management of surface irrigation drainage in the MID through the constructed drainage system 

is primarily the responsibility of SRW. The responsibility for the management of the natural 

waterways used for irrigation drainage in the MID is the responsibility of both SRW and the WGCMA.  

Surface drainage is an important part of the overall strategy to reduce nutrients and salt flowing into 

the Gippsland Lakes. Saline effluent from groundwater pumping is generally discharged into surface 

drains, which can restrict the re-use of drainage flows and can augment saline flows to the lake 

system. Neither is currently considered to be a serious problem. 

SRW has operated a nutrient monitoring program for over 10 years. Originally based on a drain 

monitoring program approved by the EPA, the program has recently been replaced by a river-based 

monitoring program (2013-14). SRW calculates and reports the total phosphorus load discharged 

from the district to an agency forum, the MID Sustainability Group, on a quarterly basis. 

The Macalister Customer Consultative Committee provides a range of advice and assistance to SRW, 

including in relation to the management and operation of the surface drainage program and 

engaging with customers. 

4.3.2 Achievement of Management Action Targets (MAT 3) 

Table 16 in Attachment 2 presents reporting on individual MATs.  

The review finds that high priority MATs have largely been met.  
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Good progress has been seen in MAT 3.5 concerning transfer of drain-heads to landholders. The 

targets to enhance phosphorus sequestration by construction of in-drain and off-drain wetlands, and 

off-drain water storages (MAT 3.2, 3.3 and 3.34) had already been given a low priority by the time 

the MLWMP Mid-term Review was conducted due to cost and because of the effectiveness of farm 

based actions.  

The majority of the groundwater protection bores continue to discharge into the drainage network. 

 Drain flows have declined due to more efficient irrigation and re-use capture and the salinity of the 

drainage water has increased.  

Since 2001, fifty two drainage diversion agreements (total volume of 3,983 ML) have been 

relinquished. SRW notes that they have mainly been relinquished in association with drain transfers. 

SRW processes about two drainage diversion agreement relinquishments per year(MAT 3.1). 

Drainage monitoring has declined since the adoption of river based nutrient monitoring. 

In practice, it has proved difficult to monitor and enforce requirements that on-farm earthworks do 

not impede natural drainage lines and hence exacerbate flooding (MAT 3.6). 

The final two MAT’s in this section that were proposed in the MLWMP have been incorporated into 

the Flood Plain Management Strategy: 

 MAT 3.8 – Investigate costs and benefits of protecting floodplain ecology and preventing 

flooding on agricultural land. 

 MAT 3.9 – Set management objectives for waterways being used as drains, and determine 

environmental factors in setting management objectives. 

Head of drain re-use systems (MAT 3.5) 

There are about 160 drain heads within the MID where, on average, two re-use systems can be 

constructed in each drain head. The drain transfer program facilitates the transfer of drain heads to 

farmers for construction of re-use systems to capture surface drainage that otherwise might convey 

nutrients and salinity to Lake Wellington. It is reported that that 136 km of drain heads had been 

transferred to farmers by end of 2012, leaving 375 km of drains under SRW management. The 

cumulative area serviced by these drainage transfers to early 2015 was 3,326 ha on 73 properties 

(extracted from GIS)5. 

Circumstantial evidence of the combined benefit of higher efficiency on-farm irrigation and tailwater 

re-use is indicated by a reduction in the number drainage diversion agreements. These agreements 

allow farmers to intercept and use drainage water at attractive rates (currently $18.7 per ML), 

although actual diversion is not monitored and is paid by annual agreement. There currently 191 

drain diversion agreements for a total volume of 13,719 ML.  

 

                                                             
5 Email from Becky Van Baalen (SRW) on 17 November 2016) 
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4.3.3 Lessons 

Opportunities for improvements in the Floodplain and off-farm drainage program include: 

 optimise the operating and maintenance costs of the off-farm drainage system 

 continue to support on-farm programs to minimise regional drainage flows 

 continue to support MID2030 to minimise outfalls to drains 

 continue to promote the head of drain transfer program 

 respond to initiatives arising from the Victorian Irrigation Drainage Program Strategic 

Directions 2015-20 (Water for Victoria Action 4.6). 

 

4.4 Addressing nutrient discharges to the Gippsland Lakes 

4.4.1 Achievement of Management Action Targets (MAT 3) 

Table 17 in Attachment 2 presents reporting on individual MATs.  

The review finds the MLWMP has been very successful in coordinating nutrient monitoring, 

evaluation and reporting.  

Nutrient management (MAT 8 - all) 

A big success associated with the MLWMP has been the implementation of a new river based 

monitoring network from 2013-14 by SRW and the effective use of the network. SRW provides 

quarterly and annual reporting of phosphorus, flow and rainfall monitoring reports to the MID 

Sustainability Group (or a subset of the group including EPA, SRW and WGCMA). Thus, SRW and 

partners are meeting SEPP (WoV) Schedule F5 monitoring and reporting obligations under SEPP. The 

river based monitoring network means there is: 

 improved confidence in estimates of phosphorus loads coming from the MID 

 improved confidence in estimates of phosphorus loads coming from other parts of the 

catchment 

 but, since phosphorus monitoring within MID has ceased, there is limited understanding of 

where in the MID phosphorus loads are coming from and what is driving changes in load.  

The other major component of this program was the review of SEPP (WoV) Schedule F5, which the 

EPA currently conducting.   

4.4.2 Lessons 

Opportunities for improvements include: 

 completion of the SEPP (WoV) Schedule 5 review and incorporation of findings into the 

MLWMP renewal process 

 refinement of the Monitoring Evaluation and Reporting activities, e.g. incorporation of 

monitoring results into an annual MLWMP report 

 investigate opportunities to combine monitoring and modelling of MID phosphorus exports.  

Further discussion on nutrient monitoring is contained in section 5.1. 
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4.5 Subsurface drainage  

The management of public groundwater pumps was part of the WGSMP rather than the MLWMP. 

However, for completeness groundwater management issues are discussed here.  

Subsurface drainage is mostly concerned with water table control to minimise the impact of salinity 

on productive agriculture and on the ecological condition of fringing wetlands. 

The purpose of subsurface drainage program, and other actions aimed at reducing the impacts of 

salinity in the region is to (WG CMA 2005): 

 protect key physical assets from the effects of land and water salinity 

 improve economic and social prosperity for the region. 

The responsibility for subsurface drainage in and around the MID is jointly held by SRW and the 

WGCMA. The CMA provides the overall strategic direction and SRW administers the implementation 

of new pumps and the operation and maintenance of existing pumps. The CMA coordinates the 

shallow groundwater monitoring program.  

The Wellington Salinity Community Committee, made up of community, SRW and WGCMA 

representatives (and previously a Wellington Shire representative), is responsible for investigations 

into new pump sites, installing new pumps and managing the operation and maintenance of public 

groundwater pumps. Since it has ceased to contribute funds to operation and maintenance of the 

network, the Wellington Shire no longer has a representative on the committee.  

Since 2005, SRW has managed and operated a network of public groundwater control pumps for the 

WGSMP 2005. The network was initially established in the 1960s, with variations in the intervening 

years. The network covers four zones (Nambrok, Heyfield, Maffra/Boisdale and Clydebank) and has 

the potential to lower water tables over a gross area of 14,500 ha. Since 2006 the pumps have 

operated at 26% of full time capacity extracting an average for 2,400 ML of water and 9 tonnes of 

salt per year at a current operating cost of around $90,000 per year.  

The largest area of high water tables is along the Latrobe River and around the margins of Lake 

Wellington, with high water table risk within the Southern part of Nambrok and Clydebank within 

the MID. 

The pump network has not been operated at the intensity envisaged at design, in part due to the 

effects of the Millennium drought on lowering water tables and also due to private abstraction on 

farm. A recent review of the program has found that pumping can be characterised into three 

clusters:  

 low annual usage compared to design and operating less than 50% of the 8 years from 2007-

2015 

 activity in more than 50% of years but with low intensity compared to design 

 high annual frequency of use at 30-60% of design intensity.  

The actual area of influence of the pump network as currently operated was estimated at around 

7,000 ha in 2001 (SKM, 2010). 
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Private irrigation pumping is used by farmers to supplement, or more often to substitute for surface 

supply in lower allocation years (Table 8). It serves a secondary function in water table control, 

although in some locations declining water tables are potentially of concern. 

 

Table 8 – Permissible consumptive volumes and groundwater allocations for MLWMP groundwater areas 

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 21,2143 

Rosedale GMA Latrobe Valley Group & Balook 22,313 22,257 

Stratford GMA Latrobe Group 27,643 27,645 

 

In order to reduce the long-term costs of operating and maintaining the groundwater pumped 

drainage network, it has been suggested that private pumping limits be relaxed in some areas. 

However, since on average only one third of entitlements are actually used (see Figure 21 in section 

5.2.2), there may be a case for facilitating trade or other incentives to increase private pumping. In 

general, the cost of pumped irrigation will always exceed the cost of surface supply, so groundwater 

will inevitably be either a supplemental source, or a back-up supply in times of low surface water 

allocation. 

4.5.1 Lessons 

Opportunities for improvements in the public groundwater drainage program include: 

 determine a program to refurbish priority groundwater control pumps 

 encourage private groundwater pumping to minimise the need to operate the public pumps 

 continue to use and refine the adaptive management approach to manage the public 

groundwater control pumps 

 respond to initiatives arising from the Victorian Irrigation Drainage Program Strategic 

Directions 2015-20 (Water for Victoria Action 4.6). 

 

4.6 Other programs 

Investment in the following four management programs has been directed through other RCS sub-

plans and strategies or state programs. These investments will be reviewed through their respective 

funding programs rather than this review: 

 Native vegetation management program (RCS and Biodiversity) 

 Pest plant and animal management program (Invasive Plants and Animals Policy Framework 

and RCS) 

 Environmental flow management program (Regional Waterway Strategy (RWS)) 
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 Groundwater (Victorian groundwater framework) 

Some brief comments on three of the programs are provided below.  

The objectives of the native vegetation program are the same as the resource condition targets 

listed at the start of Chapter 5. 

Considerable funds were spent on native vegetation management through the life of the plan, 

mostly in relation to protection of waterways. The total budget for fencing, weed control and 

vegetation amounted to $8.815 m. $3.2 m was spent on weed control on 1,449 ha, with $2.5 m 

spent on mechanical removal of willow trees. Revegetation investment on 858 ha amounted to 

$4.02 m, whilst 192 km of fencing cost $1.59 m. 

The Environmental flow management program objective was 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. The environmental objectives of the lower Thomson and Macalister Rivers 

are those stated in the Central Region Sustainable Water Strategy (DSE, 2006):  

 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.   

For completeness the reporting done on the Environmental flow management program is presented 

in Table 18 in Attachment 2. 

Environmental flow regimes have been established for rivers and wetlands feeding Lake Wellington 

with entitlements specified for rivers as follows: 

 Latrobe – up to 19 GL 

 Thomson – 10 GL + 3.9% inflows 

 Macalister – up to 14 GL  

 Lower Latrobe wetlands – diversion entitlement, not volumetric. 

There is some concern that improvements in irrigation efficiency and retention of runoff by re-use 

systems might be impacting stream flows. It is likely that this is a modest impact. An initial 

assessment could be done at minimal expense. The benefit of additional flows to waterways would 

then need to be considered against the benefits of decreased nutrient loads to the same waterways. 

The objective of the Groundwater management program was 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. For completeness the 

reporting done on the Groundwater program is presented in Table 19 of Attachment 2. 

Where required, elements of above programs can be incorporated into the farm planning program. 

This would require clear direction from a broader strategy about what actions to take in the 

MLWMP. 
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5 MLWMP Resource Condition Targets (RCTs) 

The RCTs determined for the MLWMP are grouped below in terms of those that have received 

funding and consequently involved considerable activity and those which have not or have been 

incorporated into other programs: 

RCT1: By 2015, the maximum phosphorus load discharge from the drained area of the 

Macalister Irrigation Area is to be no greater than 25 tonnes per year  

RCT1 has been the central plank of MLWMP activity during its life 

RCT3: The ecological processes and the biodiversity dependent upon terrestrial, freshwater 

and marine environments are maintained and, where necessary, restored. (Salinity 

Management Strategy and LWMP activities within MID). 

The following RCTs have been less obviously addressed and have been re-stated in the recent 

WGRCS and in associated programs (in brackets): 

RCT2: There is a reversal, across the entire landscape of the long-term decline in the extent 

and quality of native vegetation, leading to a net gain (RCS) 

RCT4: The present diversity of species and ecological communities and their viability is 

maintained or improved across each bioregion (RCS)  

RCT5: There is no further preventable decline in the viability of any rare species or of any 

rare ecological community (RCS, WMS, FPMS) 

RCT6: There is an increase in the viability of threatened species and in the extent and quality 

of threatened ecological communities (RCS) 

RCT7: Maintain or improve existing flooding and drainage conditions across the floodplain 

landform. (Waterway Management Strategy (WMS) and Flood Plain Management Strategy 

(FPMS)). 

In this review, with the agreement of the PSC, the focus is on the actions and activities under RCTs 1 

and 3, which have, in effect, been a continuation of activities under the MID Nutrient Reduction 

Plan. 

5.1 RCT 1 – Phosphorus Target 

5.1.1 Achievement of Resource Condition Target 

The RCT for phosphorus was that by 2015, the maximum phosphorus load discharge from the 

drained area of the Macalister Irrigation Area is to be no greater than 25 tonnes per year.  

The SEPP (WoV) Schedule F5 target was a 40% reduction in phosphorus discharges from the MID by 

2005 (from 70 to 42 t per year). 
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The review finds that MLWMP implementation has made an important contribution towards 

managing the discharge of phosphorus from the MID to the Gippsland Lakes.  

RCT1 was not met and is unlikely to be met over the life of the next plan. With the benefit of 

hindsight it was an overly ambitious target. 

The Schedule F5 phosphorus load discharge target was met for 10 of the 16 years since 2001 (Figure 

14). It is worth noting that loads in the last three years have been at or close to target. Loads have 

been over-target by an appreciable amount in six years and there is a notable spike in 2011-12, 

which was a high rainfall year. There is generally a good overall correlation between annual 

phosphorus load and annual rainfall.  

On average phosphorus discharges from the MID have been 50 tonnes per year.  

 

Figure 14 – Annual Phosphorous loads and rainfall, 2001-2016 – dashed line is 42 tonnes per year target. 

 

5.1.2 Discussion 

Toxic algal blooms have both ecological and economic impacts in the Gippsland Lakes, which earns 

considerable regional income from tourism. 

Nodularia blooms occur in brackish to saline water with a low P:N ratio. Under freshwater conditions 

other forms of algal bloom (toxic and non-toxic) predominate. Since 1986, there have been eight 

major blooms, whereas previously they were rare, with only a handful of blooms reported in almost 

200 years of European settlement. Sediment core analysis reveals two periods of eutrophication 

(high nutrient enrichment) and blue‐green algae blooms in the Gippsland Lakes:  

0

10

20

30

40

50

60

70

80

90

100

0

100

200

300

400

500

600

700

800

900

A
n

n
u

al
 p

h
o

sp
h

o
ru

s 
lo

ad
 (

to
n

n
es

)

A
n

n
u

al
 r

ai
n

fa
ll 

(m
m

)

Year

Rainfall

Phosphorus load



 35 

 the recent period after the Second World War  

 prior to the opening of the artificial entrance in 1889.  

The lakes were a lot less saline before the opening of the entrance, and it may be that a freshwater 

species of blue‐green algae such as Anabaena was blooming in the lakes then, rather than Nodularia 

(Holland and others, 2013). It is thought that the higher recent incidence is due to changing land 

practices, particularly high fertiliser use, irrigation, and river regulation. Climate change may cause 

more frequent droughts, floods and fires, which could further exacerbate the problem.  

The dynamics and the predisposing factors to the onset of toxic algal blooms is increasingly well 

understood and can be modelled with some consistency and certainty (Water Technology, 2015). In 

brief summary, temperature and salinity are the primary factors that initialize Nodularia blooms, 

whereas phosphorous controls their duration, size and severity. Sediment phosphorous release 

supplies most of the phosphorous to support the development of blooms, but this source is 

replenished by P exported from the catchment. The development of anoxic conditions in bed 

sediments in summer allows the release of phosphorous. Anoxia results from high carbon delivery to 

sediments following the death of diatom/dinoflagellate blooms in winter. High freshwater inflows 

can also cause diatom/dinoflagellate blooms and subsequent creation of oxygen depleted bed 

conditions when they die off. These conditions are moderated by the effects of salinity and wind on 

stratification in the lake. Nitrogen levels play a role in the type of phytoplankton that grow and thus 

on carbon loading (whether nitrogen fixing or nitrogen using).  

In the short-term, a decrease in phosphorus loads into Lake Wellington will not change the 

frequency, intensity, extent or duration of blue-green algae blooms, because it is now understood 

that the phosphate stored in lake sediments will drive toxic algal blooms for the next 10 to 20 years 

(Water Technology, 2015). However, minimising phosphorus loads to Lake Wellington remains a 

priority to reduce the in-lake store of phosphorus and should have long-term benefits for reducing 

the frequency, intensity, extent and duration of blue-green algae blooms.  

Phosphate loads in the river network are principally determined by the volume of flow – since load is 

the product of volume and concentration. Concentrations in drainage water are typically between 

10 and 100 times that in rivers, as illustrated in Figure 15. The figure presents data for earlier drain 

monitoring undertaken as part of an audit undertaken by the EPA in 2003. It remains a possibility 

that some observed spikes in phosphorus load at times of low recorded rainfall occur due to 

discharges through the drain network. 
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Figure 15 Phosphate monitoring in Central Gippsland Drain CG 2, July 1999 to January 2003 (EPA, 2003) 

The EPA report suggested that reductions in phosphorus contents in the latter part of the audit 

period (2002-03) were likely a consequence of audit activity undertaken on farm due to better 

control and management of dairy effluent ponds, manure and fertiliser spreading (EPA, 2003).  

Climate change is likely to result in further degradation of lake water quality due to: sea-level rise, 

increased marine induced salinity, increased temperature, reduced runoff, increased fire hazard (and 

consequently erosion and sediment transport). 

Trends and changes 

During the Millennium drought, there were declining trends in groundwater levels, areas at risk from 

salinity, and in phosphorous loadings on Lake Wellington. However, with a return to higher rainfall 

post 2011, there has been higher runoff, and a corresponding return towards pre-drought conditions 

with rising water tables, and higher loads of phosphate reaching the lake. Reduced farm drainage 

resulting from re-use systems and conversion from flood to spray irrigation will no doubt have 

reduced nutrient loads to the lakes. However, at this stage it difficult to identify this decrease in river 

based load monitoring. More time is required to understand trends in the period following the end 

of the drought (2012-2016 and over the coming few years).   

The quarterly phosphorus loads exported from MID are shown for the period 2001-2016 in Figure 

16. The times series combines drain monitoring prior to 2012-13 with river based monitoring to 

present. For the majority of the period the variability in phosphorus load is correlated with rainfall 

on a quarterly basis (although not always). It is clear that phosphorus loads decreased through the 

Millennium drought and that the target export level of 42 tonnes per year was achieved. It is not 

clear whether this will be sustained and the trend lines plotted for both rainfall and phosphorus load 

have no statistical significance. 
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Figure 16 – Quarterly export of phosphorus from the MID and rainfall, 2001-2016, (SRW data, 2016) 

 

Targets and SEPP 

Modelling studies (Water Technology, 2015) indicate the need to reduce phosphorus load to Lake 

Wellington to 100 from 115 tonnes per year. This implies a further 7.5 tonnes reduction from MID 

and 7.5 tonnes from the irrigation and dryland catchments surrounding and upstream from the MID. 

SRW has been seeking clarification and, following coordinated discussion with WGCMA made a well-

argued submission to the SEPP review in 2015 (SRW, 2015b). WGCMA made a separate submission.  

While there is confidence that MLWMP actions are decreasing phosphorus loads it is too early to see 

the benefits in river based monitoring. The situation is obscured by the drought, and because peak 

loads have generally been observed in high rainfall years. SRW is concerned that the potential 

revised target of 34.5 tonnes per year (down 7.5 from 42 tonnes per year) will be harder to meet, 

especially with a return to higher annual rainfalls.   

SRW’s submission to SEPP also notes the high cost of consistently meeting the current 40% 

reduction target, based on an INFERR analysis (Table 9), undertaken in 2009. From a baseline of 70 

tonnes per year, the current 42 tonnes per year target represents a 40% reduction.  
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The average achievement of a 50 tonnes per year since 2001 is equivalent to a 28.5% reduction from 

baseline. A 34.5 tonne target represents a 50% reduction from baseline and would be 

correspondingly more expensive to meet consistently. 

The Macalister Customer Consultative Committee (Lowe, 2014) expressed concern that the new 

monitoring network would not allow for identification of site or drain-specific issues in the MID. This 

is probably correct but the monitoring review identified that the cost and complexity of monitoring 

in drains at a sub-catchment scale would be impractical.   

 

Table 9 – Costs of compliance with various P targets for Lake Wellington (SRW 2015b) 

Scenario 
reduction in 

P 
Cost (million $) Strategy 

40% Upfront costs: $584.1 

Ongoing costs: $38.3 

Present Value (20 y): 
$993.7 

Full costs of all BMPs in dairy (irrigated and dryland) and dryland 
beef-sheep; full costs of streambanks stabilization and road 
improvements in forestry; full enforcement of effluent management 

in dairy industry. 

Land use change out of agriculture is also required (least cost option 

changes indicated is a reduction of 2,415 ha of irrigated land). 

30% Upfront costs: $116.8 

Ongoing costs: $9.9 

Present Value (20 y): 
$223.1 

Full cost tail-water re-use, 30%; Current incentives, pressurised 
irrigation, 40%: Full enforcement effluent management, 80%; 
current incentives, irrigation farm plans 98%; current incentives, 
irrigated riparian buffering, 82%; full cost, groundcover above 70%, 

41%; full cost, streambank stabilization, 99%. 

20% Upfront costs: $54.0 

Ongoing costs: $2.5 

Present Value (20 y): $80.2 

Current incentives, tail water re-use, 30%; current incentives, 
pressurized irrigation, 40%; full enforcement effluent management, 
80%; current incentives, irrigation farm plans, 98%; full cost, stream 

bank stabilisation, 99%. 

10% Upfront costs: $10.3 

Ongoing costs: $0.6 

Present Value (20 y): $16.5 

Current incentives, pressurized irrigation conversion, 40%; current 

incentives, streambanks stabilization, 73%. 

 

In an ideal world, it should be possible to see some quantifiable or graphical relationship between 

system outputs (phosphate load entering Lake Wellington) and the extent of effort (farm planning, 

improved irrigation efficiency, and re-use of irrigation runoff) to mitigate a problem (export of 

phosphorus from the MID). In practice, simple relations cannot easily be observed over the short 

term, due to the complexity of pathways and dynamics (phosphorus generation, transport and 

sequestration in the irrigation system and the drainage network). Simple correlations between the 

cumulative installation of re-use systems and net phosphorus export are unlikely to appear, and are 

anyway masked by year to year climatic variability (rainfall, temperatures, water use) and external 

economic factors governing fertiliser use, dairy operation and intensiveness (e.g. milk price). 

Continued implementation of actions within the MID and potentially in upstream areas would seem 

to be a common sense and evidenced based way to continue. In the meantime it may be worth 

developing a better understanding of the relationship between phosphorus load and rainfall or 

streamflow.  
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5.1.3 Lessons  

The major unresolved issue is the pending SEPP determination of the revised targets for phosphorus 

load to Lake Wellington and the cost and actions required to do meet them.  

If significantly lower phosphorus load targets are set, it may be necessary to add some form of drain 

monitoring within MID’s drainage network to better identify phosphorus producing hotspots so that 

they can become the focus of management and investment activity. Alternatively, reductions may 

be possible by improved nutrient and water management on irrigation and dryland farms upstream 

of the MID.   

Current drainage program status is as follows: 

 public surface and subsurface drainage infrastructure is largely complete although there will 

be an ongoing need for renewal and upgrade of both drainage and monitoring networks: 

additional investment will be needed for maintenance and renewal   

 the program is being managed and funded by SRW with guidance from community and public 

bodies (EPA, WGCMA). Longer term NRM planning is led by the WGCMA 

 existing drainage infrastructure is largely effective at managing irrigation drainage during dry 

times. Salinity, waterlogging and excess nutrients have been predominantly observed during 

wetter periods but these are largely controlled if program management is good 

 modernisation of the district (delivery system and on-farm) is changing the drainage profile 

(less recharge, less drainage flows leaving farm, less opportunity for drainage diversions).  

Opportunities for improvement include: 

 incorporation of the new SEPP (WoV) phosphorus load target into the MLWMP renewal  

 build on successes with phosphorus reduction inside the MID in other areas  

 refine the phosphorus budget for the MID 

 refine estimates of the cost effectiveness of options to reduce phosphorus loads (i.e. costs in 

terms of $ per kg of P) 

 investigate opportunities to combine monitoring and modelling of MID phosphorus exports. 

It is anticipated that the SEPP review will estimate the benefits of reducing phosphorus loads to the 

Gippsland Lakes. 

 

5.2 WGSMP aspirational target  

5.2.1 Achievement of aspiration salinity target  

The WGSMP’s aspirational target for irrigation was to reduce land salinity by 50% from 2003 levels in 

areas of irrigation induced salinity.  

The review concludes that it is not possible to determine if this target has been achieved, but that 

the management programs as a whole, and the public groundwater pumping program in particular, 

continue to adequately manage watertable levels, waterlogging and land salinity across the MID. 

The extents of MID water tables at different depths is shown from 1996 to 2013 in Figure 17. 

Shallow water table decline during the drought is well documented and supported by corresponding 
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reductions in pumping time and volume from groundwater control bores through the district. Since 

2011 water table extents have rebounded to levels seen at the beginning of the drought in the 

region (2001). Thus, there are no statistically valid trends for any of the water table extents.  

 

 

Figure 17 –Water Table Extents in MID, 1996-2015 (source, WGCMA, 2016)  

 

5.2.2 Discussion 

Groundwater management 

SRW developed groundwater balances for the whole of the MID and for sub-areas within the 

system, in preparing the case for MID2030 investments (for example Figure 18) and is an important 

management tool for MID. 
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Figure 18 – Example MID groundwater balance (Source: SRW 2012) (Note: the recharge from channel & river leakage in the 
key should be black) 

 

The calculation of the water balance incorporates numerous assumptions. Following the completion 

of the review, the Wellington Community Salinity Committee agreed to change pump determination 

methodology from interpreting hydrographs from monitoring bores (trigger bores) around each 

groundwater control pump to a water balance approach. SRW is currently in the process of revising 

the water balance to function as an annual calculation and developing processes and procedures 

around the data that will be fed into the calculation and ensure a robust methodology. 

A decline in water tables occurred through Millennium Drought (Figure 19, Figure 20 and Figure 21), 

but following the floods in November 2011, water tables returned to pre-drought levels and extents 

in 2012. It took only 2 years to return to pre-drought water table conditions after more than 10 

years of decline. By 2015, “normal” rainfall conditions were maintaining water levels at slightly lower 

extents than in 2012, but similar to pre-drought patterns (see Figure 16 and Figure 25).  
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Figure 19 –Rainfall and 5-year lag deviation of rainfall for MID region, showing severity of Millennium Drought6 

                                                             
6 Adobe PDF document ‘MID DTWT History.pdf’ provided by Anthony Goode of the WGCMA 



43 
 

Recharge is principally from flooding (especially in 2011) and is typically followed by declines due to 

natural and artificial drainage. The salinity and water logging threat remains. From an analysis of 

public groundwater pumping data and hydrographs from “representative bores”, it seems that some 

elements of the landscape (notably lower riparian zones and fringing wetlands) have both high 

water table and high salinity and required continuous pumping even through the drought (Figure 

20). The principal changes in water table elevations occur mid-irrigation district and adjacent to the 

fringing wetlands at the western end of Lake Wellington (Figure 25). 

 

 

Figure 20 – Operation and hydrographs for Salinity Control Groundwater pump # 207 

 

The implication of reduced groundwater pumping intensity (Figure 21) and the hydrograph in Figure 

22, is that water tables have stabilised at a lower level after the end of the drought than before the 

drought commenced. However, there is considerable variability from one groundwater pump to 

another, and in the associated reference bore data. The levels in some bores remain very close to 

the surface (Figure 23) as there has been a more rapid return to water levels that were experienced 

before the drought. 

 

                                                             
7 Excel spreadsheet file ‘Public Pump Indicator Bore Hydrographs’ provided by SRW 
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Figure 21 – Annual pumping volume from the groundwater protection network from 1998 (SRW GW presentation 2015) 

 

 

Figure 22 – Water table trends in Heyfield reference bore 1992-2016 (Source: WGCMA) 
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Figure 23 – Water table trends in Heyfield reference bore 1992-2016 (Source: WGCMA) 

 

This evidence of stabilisation of deeper water table is not mirrored in the maps generated across the 

whole of the MID (Figure 24 and Figure 25). 
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Figure 24 – Extent of lowest water table levels during Millennium Drought (2007) 
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Figure 25 –MID water table levels 2015 
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The situation viewed from the ground water drainage pumping perspective is more positive, in that 

water tables in the control network are currently more than 1 m below their pre- 1994 values 

(Figure 26), in line with rainfall trends.  

 

 

Figure 26 – Long term changes in network groundwater level compared to rainfall, over time (SRW 2015) 

 

It is worth reiterating that bore responses through drought have been very variable, due to the local 

conditions at each site – some are locally occluded/confined or semi confined; some are linked 

across three groundwater levels and some not (SRW, 2012 Gippsland Groundwater Atlas). In Figure 

26, the reference water level appears to be for Bore 41973, which gives a very nice match with 

rainfall data, but this is not the case with many other plots. 

SRW (2015b) report that since 2006, public pumps have operated at 26% of capacity, extracted 

2,400 ML per year and exported 9 tonnes per year of salt. Reasons for low pumping intensity were: 

 pumping is not required due to low groundwater levels 

 operation malfunctions 

 static water levels have dropped since design 

 access for private pumping in dry seasons 

 drain diverter requests for pumps to be off. 

It has been suggested that accessions from the more porous parts of the irrigated area may have 

reduced, due to the additional conversion to spray irrigation allowed by the piping of the main 

supply network under MID2030 system modernization, as indicated in the map shown in Figure 11.  

The Wellington Community Salinity Committee noted some issues with operation and maintenance 

during the period 2013-present. SRW had just completed a process of bringing most of the operation 

and minor maintenance in-house. This occurred as a result of ongoing performance issues with 
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multiple contractors and potential cost savings. Performance has improved greatly since SRW has 

undertaken this initiative. Pumping by groundwater management zone is summarised in Table 10. 

 

Table 10 – Groundwater control pumping 2012-13 to 2015-16 

  Denison 

(ML extracted) 

Wa De Lock 

(ML extracted) 

Non GMA  

(ML extracted) 

Total volume 
extracted 

2012/13 1284.16 734.97 469.66 2488.79 

2013/14 1724.91 413.23 316.39 2454.53 

2014/15 3210.72 735.00 423.72 4369.44 

2015/16 1701.39 712.20 179.79 2593.38 

 

Observations 

Preliminary observations from the SRW Groundwater review (2015) are:  

 assume groundwater control pumps are used to manage irrigation infiltration – not rainfall 

infiltration 

 private pumping, modernisation and land-use change have reduced the need for public 

pumps e.g. Nambrok (3, 4, 8, 11, 13 pumps)  

 pumps providing regional protection in Clydebank should be continued  

 Pumps providing local protection need to be continued. Cost shares could be reviewed if 

recharge control manages irrigation infiltration 

 maintenance of free-flowing bores would further reduce the need for pumps 

 redesign of the pumps to operate at current water table conditions would avoid outages and 

associated costs 

 it is recommended that a program is put in place to maintain, retire or transfer groundwater 

control pumps to private users 

 pumps identified for retirement could be phased out when major upgrades are required or 

where there is substantial private demand. 

Key points for the future operation of the network include operational cost; funding; potential 

rationalisation of parts of the network and disposal of increasingly concentrated drainage effluent. 

To the extent that (Irrigated) salinity control is subsumed into the next LWMP, these questions will 

need further discussion between stakeholders. Other issues flagged in the VIDP review include: 

 encouraging groundwater trading (both permanent and temporary) – there is still demand 

for additional water in the MID and significant volumes of unused (sleeper) or under-utilised 

groundwater licenses 

 funding for decommissioning and maintenance of Salinity Monitoring Program bores 

 capital investment for replacement of components and re-design of groundwater bores and 

pumps 
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 education on the value of groundwater as part of the irrigation supply mix – to encourage 

private groundwater pumping 

 

5.2.3 Lessons 

Lessons are summarised in section 4.5.1. 
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6 MLWMP Vision and Objectives  

6.1 Vision 

The Macalister Land and Water Management Plan (MLWMP) 2008 replaced the Macalister Irrigation 

District Nutrient Reduction Plan (1998), which was developed to reduce the amount of phosphorus 

leaving the district in drainage water and to lower the likelihood of algal blooms in the Gippsland 

Lakes. The plan identified more efficient use of irrigation water, fertilisers and dairy waste as the 

best ways to achieve this outcome. The MLWMP aims to improve not only the health of the 

Gippsland Lakes, but also the condition of a range of assets including productive land, wetlands and 

native vegetation.  

The formal vision set out in the LWMP document (2007) is: 

To empower our diverse and innovative community to undertake practical and effective 

actions for the future of our environment. 

The vision is a very broad statement that could encompass actions from almost all elements of the 

WGRCS. The preceding evidence presented in this report shows that the vision has provided for 

practical and effective action by the irrigation community in relation to the four management 

programs funded through the MLWMP. This is evidenced by the number of actions implemented 

(Chapter 4) and the positive contribution these actions have made towards the RCTs related to P 

load reductions and land salinity (Chapter 5).  

 

6.2 Objectives  

The objectives of the plan have been stated in different ways at different times, in relation to 

content, and scope. Initially, the program encouraged landholders within the Macalister Irrigation 

Area to undertake planning and implementation of on-ground works to improve irrigation practices 

and reduce the impacts of irrigation on the environment. The objectives for content aimed to:  

 improve water quality and protect the health of the Gippsland Lakes  

 improve water-use efficiency and reduce nutrient run-off  

 minimise problems associated with water logging and salinity  

 support an increasingly productive irrigation sector with reduced impacts on the environment 
and public assets. 

The MLWMP (2008) recognised that there was already a large number of existing management plans 

developed to manage a variety of different land and water management issues within the plan area. 

Rather than re-stating the outcomes of these existing plans, it sought to undertake the following 

objectives by scope: 

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

2. Renew the MID NRP 

3. Identify and integrate common actions identified in other management plans to increase 

delivery efficiency 

4. Identify and resolve conflicting objectives associated with proposed management actions.  
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Objective 2 

The MLWMP clearly met the objective of renewing the MID NRP with implemented actions building 

on the strong foundations set by that plan. 

 

Objectives 1, 3 and 4  

The contribution of the MLWMP to the other objectives is less clear. At the time the MLWMP was 

developed there was a desire from some funding partners to bring actions in RCS sub-plans together 

in a more coordinated manner. The MLWMP sought to fulfil this role. However, the broad 

integrating role initially envisioned for the plan was superseded by other developments in policy and 

planning. This included the:  

 renewal of RCSs across Victoria, including the WGRCS, which now fulfils the integration role 

initially laid out in the MLWMP  

 renewal of other statewide strategies with associated regional implementation plans such 

as the  

o Victorian Waterway Management Strategy and West Gippsland Waterway strategy 

o Victorian Floodplain Management Strategy and West Gippsland Floodplain 

Management Strategy (in development) 

o Regional Riparian Action Plan  

 creation of the Victorian Environmental Water Holder with arrangements for managing 

environmental water across Victoria, including the development of annual regional seasonal 

watering proposals and the statewide seasonal watering plan 

 completion of Victoria’s groundwater management framework through which DELWP 

manages groundwater resources in partnership with rural water corporations such as SRW.  

In these areas, the CMA has worked with the Victorian government and regional stakeholders to 

develop new plans and strategies to address gaps. The role required by, and played by, the MLWMP 

appears to be minimal.  

Areas where the MLWMP could have made contributions to these objectives included integration of 

native vegetation, fertiliser and dairy effluent management into farm planning and extension 

activities. This integration was not achieved, mainly because there was no funding provided to 

regional agencies to pursue activities and outcomes related to these areas. Such integration 

opportunities could be considered as part of MLWMP renewal.  

Implementation was successful in aligning the delivery of the MLWMP and the WGSMP and 

MID2030.  
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7 Looking forward 

This chapter provides preliminary insights into matters the MLWMP renewal process may need to 

consider. These insights will be reviewed by the TWG and PSC before being incorporated into the 

MLWMP Renewal Discussion paper which will guide the preliminary stages of the renewal process.  

 

7.1 Guide to the plan  

The process rather than outcome focused objectives and number of RCTs and implementation 

programs in the MLWMP made it challenging to link all the elements together and provide a clear 

picture of what the whole plan was delivering. Given that only parts of four implementation 

programs were funded through the LWMP the new MLWMP could have a narrower scope and show 

more clearly how its parts make up the whole. An example of how this could be done is shown in 

Figure 6. The pathways diagram tracks farm, distribution system (MID2030) and surface and 

subsurface drainage program activities from their direct benefits through to final outcomes. It 

provides a map of what the plan is seeking to achieve and how it is aims to do it.  

The pathways diagram could be complemented by a logic diagram showing how the specific 

elements of the plan relate to each other. An example is shown in Figure 27. 

 

 

Figure 27 – Program logic  

 

7.2 Knowledge 

The following sections discuss knowledge gaps that if filled could improve the effectiveness of the 

new MLWMP. Budget and resources mean that it will not be possible to address all gaps. Work on 

knowledge gaps will need to be prioritised considering the cost and effort to address, likelihood of 

success and the expected benefits of doing so. The renewal process will need to undertake this 
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prioritisation process. It will be important to make sure as much investment as possible goes 

towards on-ground actions that deliver change rather than on investigations. The proviso being that 

investment should not be made in on-ground actions where outcomes are highly uncertain, 

especially if they could result in negative outcomes.  

7.2.1 Land and water use change  

Improved monitoring of water use and water use efficiency improvements and mapping of land use 

and irrigation system change is desirable to better understand plan success and inform adaptive 

management. 

Urban encroachment into irrigation areas is occurring around Sale. At the moment, it does not pose 

a risk to existing drainage arrangements, but should be monitored. There may be a role for the local 

planning scheme to assist in managing this issue.  

The region is recognised as a prime vegetable growing area in Australia and is attracting investment 

from outside the region. Horticulture businesses are attracted to the region because of the reliable 

water supply, good land availability and suitable climate. 

A shift to horticultural production from dairy and dryland grazing and cropping is occurring in areas 

around Newry, Seaspray and on the Avon River floodplain. RMCG (2015) provides some indication of 

the changes taking place (Table 11).  

 

Table 11 – Horticultural Development in MID, 2009- 2014 (RMCG, 2015) 

Item 
West Gipps 

2008-09 
West Gipps 

2013-14 

Change  

2009-14 

Victoria 
2013-14 

Regional Contribution 
to state, 2013-14 

Gross Value  $65,031,132 $119,209,780 83% $974,669,434 12% 

Area  5,282 ha 6,318 ha 20% 36,870 ha 17% 

Production  80,831 t 121,174 t 50% 844,096 t 14% 

Number of businesses 87 76 -13% 840 9% 

Water applied (ML) 9,211 ML 7,642 ML -17% 75,428 ML 10% 

Water application rate 2.6 ML/ha 2 ML/ha -23% 3 ML/ha 67% 

Return  7,060 $/ML 15,999 $/ML 121% 12,922 $/ML 121% 

 

It can be seen that the volume of water used and number of businesses is decreasing and the area of 

horticulture (almost exclusively vegetable growing) and production is increasing. More recent 

records of horticultural area are not available, although it is known that 3,000 ha of vegetable 

development has taken place at Longford, outside the MID, equivalent to nearly 1/10 of MID’s active 

irrigation area. 

These developments are bringing investment to the region through their establishment and are 

growing high value crops. They also typically use modern efficient spray irrigation systems that with 

good management should lower groundwater recharge and tailwater runoff. As such the new LWMP 
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should seek to facilitate this growth while making sure any potential environmental impacts are 

identified and managed. For example:  

 soil erosion in periods of high rainfall and related water quality impacts 

 increased use and potential export of N and P and other fertilisers 

 export of pesticides to groundwater and surface water and hence to the Gippsland Lakes.  

The extent of dairy farm consolidation is also not easy to determine. Although trading in water rights 

is significant (potentially associated with change in farm ownership) and farm purchases by large 

commercial operators is occurring. Statistics on farm-scale land holding are hard to come by. They 

cannot be inferred from water use licence information alone, although the Shire’s cadastral mapping 

should contain and update farm enterprise information even with multiple (family) shareholders. It 

would be useful to synchronise this information with data from SRW and WGCMA spatial databases 

and industry groups such as GippsDairy. 

The choice and use of irrigation technology, and the effectiveness of management of irrigation, 

drainage, re-use (if installed) and effluent management are all important factors in meeting nutrient 

management and other sustainability targets. The renewal of the LMWP should consider how to 

work with new entrants to the dairy industry to make sure best practices are adopted.  

There is extensive irrigation development upstream of the MID, with pivots installed further up the 

Latrobe River, and intensive potato production at Thorpdale. The renewal of the LWMP should 

consider the need to, and practicality of, working with these businesses to improve irrigation and 

other farm management practices to increase productivity and reduce any offsite impacts.   

Updating IDG process 

There is a need to update the new IDG process so that significant redevelopments are captured as 

part of the process, e.g. farm amalgamations by new entrants to the region that result in significant 

changes to existing irrigation operations. In many cases the large investments being made by new 

entrants in irrigation infrastructure, especially horticultural enterprises, will lead to improved 

productivity and irrigation practices. Incorporation of these cases into the IDG process would 

provide an opportunity for the LMWP program to maximise productivity and environmental 

outcomes. This should sit with the CMA and its partners, which already have jurisdiction. 

In the near future, the closure of the Hazelwood power station may release water right for 

agriculture that has been used for power plant cooling. Although this will be under the control of 

Gippsland Water, there are again opportunities to work with new or existing irrigation businesses to 

get improved productivity and environment outcomes from new investment.  

7.2.2 Climate change 

The latest climate projections from the Bureau of Meteorology and CSIRO indicate that the WGCMA 

region will be subject to a warmer, drier and more variable climate in the future. The frequency and 

magnitude of flood, fire and drought is projected to increase and rising sea levels and storm surge 

are anticipated (WGCMA, 2016). The WGCMA climate change strategy identifies that climate change 

will have the highest combined impact on the threats from: 

 soil erosion 
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 altered fire regimes 

 altered flow regimes 

 degraded water quality 

 livestock impacts/grazing pressure 

 loss of native vegetation. 

Five climate change planning areas were defined by the strategy. The MLWMP boundary lies largely 

in the Gippsland Lakes and Hinterland (including the Latrobe River system) area. A range of options 

for climate change adaptation and mitigation are proposed, a number of which could be considered 

in the renewal of the MLWMP: 

 supporting the protection of core habitat areas of native habitation in good condition, e.g. 

opportunities to enhance riparian vegetation and support stream bank protection could be 

identified in the farm planning program 

 building resilient landscapes and seascapes, e.g. the plan could factor climate change into 

salinity planning 

 promoting best management practices on farms and in forests - the existing program 

already contains activities such as promoting water use efficiency 

 adaptive management and effective monitoring, e.g. monitor the implications of new 

policies and emerging land and other resource uses, including changes in agriculture 

 promoting integrated catchment management and inter-agency collaboration, e.g. look for 

opportunities to integrate adaptation to climate change into the new MLWMP or 

alternatively recognise where this is already being done within the program.  

DELWP’s recent work on investment for Environmental Contribution 4 also recognises the need for 

effective adaptation and management of unavoidable impacts of climate change on the irrigation 

sector and environmental water. Climate change adaptation and management is also recognised in 

the Water for Victoria - Water Plan and opportunities exist to better develop Sustainable Irrigation 

Program capacity in the area with potential for partnering with the Bureau of Meteorology and 

DEWLP’s climate change division.  

It is also recognised that climate change is likely to result in further degradation of water quality in 

the Gippsland Lakes. Climate change will increase the severity of hypoxia in the Gippsland Lakes. It 

will also enhance the sediment denitrification rate, increase the sediment phosphate fluxes, and 

provide larger suitable habitat for the growth of Nodularia, thereby increasing the probability and 

intensity of Nodularia blooms in the Gippsland Lakes (Water Technology, 2015).  

As was seen in the Millennium Drought, longer dry periods will lower watertable levels and alleviate 

waterlogging and salinity issues.  

Issues for the surface drainage system are somewhat different. The increasingly sporadic need for 

public drainage (due to the success of on-farm measures and climate change) could lead to some 

landholders questioning the ongoing fees they pay to meet the costs of running the network. 

However, most climate change forecasts indicate there will be a higher frequency of intense storms, 

even though conditions in general will dry. Thus surface drainage will still have an important role to 

play. 
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7.2.3 Other  

Improving the following areas of knowledge could be also be considered in the MLWMP renewal. 

The current review of the SEPP (WoV) will set new phosphorus targets. The proposed revised target 

is subject to consultation and consideration by Parliament before it is adopted. Further analysis will 

be required to determine a cost effective program to meet the phosphorus load target to be set by 

the EPA. Substantial analysis has already been completed on the costs of reducing phosphorus loads 

to the Lakes (Roberts et al, 2009). It is likely that the phosphorus tool used in the INFFER analysis 

could be updated and used to identify least cost options to reduce phosphorus loads. It would not 

be necessary to update the whole analysis. This work could be done as part of the process to renew 

the MLWMP or be a project to be completed as part of the new MLWMP.  

If the LWMP renewal process is to consider operating in areas outside the MID (e.g. Thorpdale) there 

will need to be some assessment of where the most cost effective gains in phosphorus production 

can be made, e.g. the economic cost-benefit of further tightening control of phosphorus export from 

the MID, from other irrigation areas, or by targeting high source areas from dryland farming and 

other portions of the catchments. This may be as simple as utilising the INFFER tool as described 

above in combination with earlier work by Grayson (2006) and others. Grayson identified areas of 

high sediment load, and ranked the top three sources of nutrients in each catchment. 

There may be some benefit in consolidating knowledge about phosphorous mobilisation and 

movement from farm to drain and drain to river or lake to inform the prioritisation of program 

activities. Depending on the focus of the new LWMP nitrogen processes may also be of interest, 

although these are not a primary driver of blue-green algal blooms in Lake Wellington.  

Providing advice on farm planning and irrigation infrastructure and management is fundamental to 

implementation of the MLWMP. Knowledge of other topics such as nutrient management, land 

clearing and drainage regulations and opportunities to make native vegetation gains is also 

important. Given the breadth of topics involved it would be worth consolidating and describing best 

practices on farm for a range of topics. For example: 

 whole farm planning – what additional elements does a whole farm plan contain compared 

to the existing IFPs?  

 irrigation best management practices (timing and application methods), recycling and 

drainage methods 

 agronomic and farming practices, nutrient audits, whole farm nutrient planning, nutrient 

auctions (lessons from Core 4 and Fert$mart for irrigated land)  

 other practices related to native vegetation and soil management 

 what practices deliver environmental benefits and are also attractive farmers because they 

result in a better bottom line, less effort and better lifestyle? 

Continued progress in improving water use efficiency on farm and in the irrigation distribution 

system has the potential to effect environmental flows and water availability to some wetlands. 

Renewal of the MLWMP should consider including an assessment of any impact of program 

implementation on environmental flows, especially for individual streams or wetlands (noting that at 

a whole of catchment scale impacts will be small). 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7.3 Victorian government policies and priorities  

Water for Victoria – Water Plan (Ch 4) recognises the importance of water and its management to 

agricultural development. It outlines a series of actions designed to support agriculture production, a 

number of which will need to be considered in the MLWMP renewal.  

Action 4.4 provides $59 million over four years to the Sustainable Irrigation Program, the main 

investor in the MLWMP, to reduce barriers to change and enable agricultural developments in 

irrigation districts. Funding will support grants for decision support and property planning to enable 

change in irrigation districts.  

In Action 4.5 the government commits to improve monitoring and reporting of farm water use 

efficiency in irrigation districts.  

Action 4.6 says the government, in partnership with water corporations and CMAs, will invest in 

water quality and salinity management and monitoring activities in irrigation and dryland farming 

areas and develop priorities for the Victorian Irrigation Drainage Program for the next five years in 

consultation with landholders and other stakeholders. The latter involves finalisation and 

implementation of directions set in the Victorian Irrigation and Drainage Program Review – Strategic 

Directions 2015-2020 (TCA, 2015).  

Action 4.7 says that the government, in partnership with water corporations and CMAs, will ensure: 

 IDGs are contemporary to emerging knowledge and risks, and are applied across the state to 

new irrigation developments and significant redevelopments 

 ensure water-use licence conditions remain relevant to current and future risks at a regional 

level, and are effectively enforced to manage the potential offsite impacts of irrigation  

 review the timeframe over which water-use licences may be cancelled or modified. 

MLWMP partners are well aware of the review of SEPP (WoV) and (GoV) and the need to 

incorporate any changes to water quality targets into the renewal of the MLWMP.  

Chapter 6 of the Water Plan also emphasises the importance of recognising Aboriginal values and 

objectives of water, including Aboriginal values and traditional ecological knowledge in water 

planning, supporting Aboriginal access to water for economic development and building capacity to 

increase Aboriginal participation in water management. A practical measure for the LWMP to 

consider is the continued protection of Aboriginal cultural heritage as part of the farm planning and 

IDG activities.  

All the above provide direction for the MLWMP renewal and opportunities to reinforce government 

investment in the WGCMA region.  

 

7.4 Regional policy and priorities  

Section 2.3 of this review describes the role of the WGRCS and its relevance to the MLWMP renewal. 

This includes the identification of the Gippsland Lakes and Hinterland landscape as a priority area 
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and requires on-ground action in the MID to benefit agricultural production and improve river health 

and water quality within the Gippsland Lakes system.  

It will also be important to recognise actions in other regional plans that implementation of the 

MLWMP can assist with. The most obvious way to do this is through incorporation of elements of 

those plans into whole farm planning. The most important aspect of this will be for the other plans 

to provide clear direction on how the MLWMP can best do this, e.g. Native Vegetation Plan 2003 and 

Soil Erosion Management Plan 2008.  

The WGSMP 2005 is a special case. The MLWMP is likely to expand its coverage to include irrigation 

related issues in the SMP which, at this stage, is not listed as a priority plan for renewal.  

Other considerations will include revised management arrangements for the Gippsland Lakes. The 

Gippsland Lakes Coordinating Committee is now responsible for managing government investment. 

Management of the Lakes will be guided by the new SEPP arrangements and the Gippsland Lakes 

Ramsar Management Plan. 

MID2030 is an enabler of improvements to farm irrigation infrastructure and management.  

The integration of MLWMP programs (Farming planning and On-farm irrigation and drainage) with 

MID2030 is an innovative approach to maintaining implementation of the MLWMP, assisting with 

delivery of the modernisation program and maximising farm productivity benefits associated with 

improved service delivery.  

These cooperative arrangements mean that MID2030 will play an increasingly important role in the 

direction of farm planning and in the modernisation of on-farm infrastructure and practices that 

improve productivity and profitability whilst reducing the negative impacts of intensive irrigated 

agriculture – nutrient exports, agrochemical non-point source pollutants, high water tables and 

salinity. The schematic for this is shown in Figure 28. 

 

 

Figure 28 – Schematic diagram of the pathways to sustainable irrigation through MID2030 (SRW presentation to TWG, 
2016) 
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MID2030 will: 

 reduce inefficiencies and losses thus providing more water for production 

 reduce outfalls and drain discharge volumes thus reducing the mobilisation of nutrients in 

drains 

 provide customers with increased confidence to act as a catalyst to the uptake of farm 

improvements and again lead to reduced nutrient discharges. 

Phase 1 of MID2030 is approaching completion and has largely involved the upgrading of water 

supply infrastructure through automation, remodeling and piping, and the application of total 

channel control with replacement of selected farm outlets with high capacity flume gate off-takes or 

direct connections to piped supplies where possible. It has also enabled a significant reduction in 

outfalls from the supply network. The works have cost $32 million. A significant number of reserve 

projects were included in Phase 1, using savings made in execution of the primary works.   

Work in Phase 1b will extend piping and automation in four stages on the Tinamba Southern system 

to 2019 at a cost of $60 million, contingent on full funding. The first stage is scheduled to be 

completed by mid-2017. Phase 2 of MID2030 is proposed to begin once Phase 1b is complete, and it 

will involve the modernisation of the Newry River Channel, Nuntin and West Boisdale Channels and 

the modernisation of remaining customer outlets. 

 

7.5 Directions for renewal  

A comprehensive guide to proposed directions to consider as part of the renewal of the MLWMP will 

be documented in an accompanying paper, MLWMP Renewal Discussion Paper. Below are some 

initial observations that will be used in the development of the Discussion Paper.  

The parallel development of the new MLWMP and SEPP review provides for good alignment 

between the two. This is highly desirable given a major driver of the MLWMP is to protect Lake 

Wellington from blue green algae blooms by minimising phosphorus loads.  

Policy requires that plan renewal includes an asset based approach with some form of risk 

assessment. It is recommended that the renewal adopt the assessments from the WGRCS which 

identifies the Gippsland Lakes as a key asset and poor water quality as a threat. This work could be 

supplemented if required.  

7.5.1 Objectives  

The main focus will continue to be on protecting the Gippsland Lakes from poor water quality with 

consideration given to the ongoing need for base level of salinity protection (recharge control as 

general principle is still good).  

In setting objectives and RCTs it will be important to recognise that the MLWMP is not fully meeting 

the current 42 tonne per year phosphorus export target in all years and it is unlikely to meet a new, 

possibly more stringent target set as part of the SEPP review, without further changes and 

investment. The cost of increasing action to a level that would achieve the target is considered 
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prohibitive (INFFER 2009) and needs to be further refined if the target is set for greater than a 40% 

reduction in phosphorus load from the MID. 

There is a continued need to improve practices on private land to achieve productivity gains and 

better environmental outcomes. Thus it is advisable to continue to seek environmental protection 

first while recognising that this is best achieved on private land through actions that also provide 

production/profitability benefits. 

7.5.2 Resource condition change 

RCTs will need to be developed in line with agreed objectives. These are likely to include targets for 

phosphorus load export from the MID and surrounds and extent of salinity – possibly represented by 

depth to water table or some form of sub-regional water balance.  

Because of the inherent difficulty in measuring resource condition change and attributing actions to 

that change it is advisable that another measure of program success also be developed. This could 

be based on existing measures of MAT implementation combined with assumptions (based on solid 

evidence) of benefit, e.g. water savings and nutrient load reductions delivered by the installation of 

a re-use system. As part of this it may be necessary to update assumptions.  

7.5.3 Boundary 

Significant irrigation development outside of the plan boundaries suggests incorporating irrigated 

agriculture outside the MID – river diverters, new and existing horticulture and cropping 

developments. Alternatively, or in addition to this, IDG and extension activities should have the 

capacity to service high priority sites outside of the boundaries.  

7.5.4 Programs 

Because the pathways for phosphorus mobilisation and transport to waterways and Lake Wellington 

are not fully understood it is challenging to target actions. Therefore, the approach of minimising 

how much phosphorus is applied on farm and keeping as much drainage on farm as possible is a 

sensible one. The next best option is to minimise flows and loads leaving drains to rivers or direct to 

Lake Wellington. Both approaches are consistent with the current approach in the MLWMP. It is 

suggested that the potential impacts on environmental flows and water availability to wetlands is 

assessed as part of implementing these approaches.  

A lack of investment through the current plan for four management programs suggests narrowing 

the scope of the new MLWMP and focusing on the Nutrient monitoring, evaluation and reporting, 

Farm planning, On-farm irrigation and drainage, Off-farm drainage programs, with the latter 

expanded to incorporate the public groundwater pumping and monitoring program.  

The activities within existing programs are generally well received and delivering benefits and should 

maintained with improvement, as discussed in the knowledge gaps (section 7.2). The knowledge 

gaps section also provides suggestions for additional activities.  

7.5.5 Monitoring and reporting  

Reporting – the agencies collect a range of good quality data that is collated for reviews. Subject to 

funding and resource availability, it would be preferable for this information to be collated into a 

short annual MLWMP report to highlight program achievements, keep community informed of 
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nutrient and salinity indicators such as phosphorus discharge and area of water table within 2 m of 

the surface. A template could be prepared for population at the end of each year. It is important 

that this is not too onerous. 

7.5.6 Roles and responsibilities 

Clarification is required on the accountability for the revised SEPP phosphorus discharge target. This 

issue is currently being discussed as part of the finalisation of the SEPP review. But otherwise 

agencies have a good understanding of their role in implementation.  
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8 Conclusions 

Total government funding for the MLWMP over the life of the plan has been about $8.7 million. One 

of the major challenges faced by program partners in implementing the MLWMP was decreasing 

government investment between 2008-09 and 2014-15. Combined with the varying availability of 

private investment from irrigators due to the vagaries of commodity prices and seasonal conditions 

the program has had to be very adaptable in its delivery of services. The Commonwealth 

government no longer invest in the program. More secure funding would no doubt improve the 

ability of MLWMP targets to be met.  

The review of the MLWMP found that funded management action targets (MATs) have largely been 

met and that delivering these has made a substantial contribution towards: 

 upgrading the sustainability of irrigation practices in the MID  

 implementing requirements of Schedule 5 of State Environment Protection Policy (Waters 

of Victoria) (SEPP (WoV)) by reducing phosphorus loads to the Gippsland Lakes - although 

the Schedule F5 target is not met in all years and the cost of doing so means achievement in 

all years won’t be possible.  

It also found that there is a strong case for renewing the MLWMP. Consistent with Chapter 4 of 

Water for Victoria – Water Plan (DELWP, 2016), renewal of the MLWMP offers an opportunity to 

support continued development of irrigation in the Gippsland Lakes catchments in a way that 

manages risks to the environment and third parties from salinity, water logging and water quality. 

This is especially true in relation to continuing to manage phosphorus loads entering Lake 

Wellington, which are expected to deliver significant benefits to the region in the long-term. 

These findings were supported by feedback from interviews with three local irrigators and a regional 

agronomist. 
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Attachment 1  

Governance Committees 

 

Table 12 – PSC membership 

Organisation (role on PSG) Members name Members position 

WGCMA (Chair) Martin Fuller CEO 

WGCMA (Executive support and 
project manager) 

Caitlin Pilkington  Sustainable Agriculture Project 
Officer 

WGCMA Dan Garlick  

WGCMA Shayne Haywood  

Southern Rural Water (SRW) Terry Clapham,  Manager Water Supply – East 

Department of Environment, Land, 
Water and Planning (DELWP) 

Judy Hagan  Manager Rural Water Efficiency 

Department of Economic 
Development, Jobs, Transport and 
Resources (DEDJTR) / Agriculture 
Victoria 

Dr. Greg Turner Program Manager - Irrigation and 
Horticulture, Agriculture Services  

The Environmental Protection 
Authority (EPA) 

Stephen Landsdell or  
Martin Brownlee  

Acting Manager Gippsland 
Manager Gippsland after 24th 
October 

Gunaikurnai Land and Waters 
Aboriginal Corporation (GLaWAC) 

Invited to PSC – elected not 
to be represented. The CMA 
will engage with directly 

 

Gippsland Lakes Consultative 
Committee (GLCC) 

Via the WGCMA CEO on 
behalf of the WGCMA Board 

 

Gippsland Water (GW) Nicole Griffin  General Manager Assets and 
Agribusiness 

Wellington Shire Council (WSC) Invited to PSC – elected not 
to be represented. The CMA 
will keep them informed 
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Table 13 – TWG membership  

Organisation (role on PSG) Members name Members position 

WGCMA (Chair) Shayne Haywood  

WGCMA (Project manager) Caitlin Pilkington  Sustainable Agriculture Project 
Officer 

WGCMA Dan Garlick  

WGCMA Shayne Haywood  

SRW Craig Smith  Sustainability Manager 

SRW Becky Van Baalen  

DELWP Toni Radcliffe  Sustainable Irrigation Program, 
Project Officer  

DEDJTR / Agriculture Victoria Sarah Killury Senior Irrigation Extension Officer 

EPA Leon Metzeling  Senior Applied Scientist, 
Freshwater / Principal Expert, 
Inland Water Solutions 

GW Fiona Pfeill  Catchment Officer 
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Attachment 2  

 

Table 14 – Reporting against Farm planning program MATs (MATs are from Table 8 in the MLWMP) 

Program  Recommended Management Action 
Management 

Action Target 
Resp. Priority Progress to date 

MA/MAT relevant? 

What else needs to be considered? 

1.1 All Farm 

Planning 

1.1.1:  Implement interim step to integrate current farm planning 

programs: 

- Regular communication between the deliverers of farm planning 

services including Gipps Landcare, DPI, farm planning consultants 

and industry groups to pool resources, knowledge and share 

experiences. 

- Develop information brochures summarising all of the farm 

planning and incentives programs available to farmers in Gippsland 

(i.e. not limited to plan area) and publicise through the media, on-

line services and extension etc. 

- Pooling of data sources into a centralised repository including 

aerial photographs, soils mapping, vegetation mapping, wetland 

mapping and digital elevation models. 

By end of 2008: 

Have interim 

model fully 

operational 

WGCMA Very 

high 

Incentive Brochure 2013 available to public 

Strong working partnership between WGCMA 

and SRW and coordination with other agencies 

has effectively achieved this integration. 

 

Modernised farm plans are also now available 

through the incentives program. 

Pursue opportunities to use centralised database 

and GIS to make data more publicly available. 

1.1.2 Conduct a feasibility study into the potential for a new single 

model for all farm planning across the area.   

1.1.2 Feasibility 

study to be 

completed by end 

of 2009 

WGCMA Very 

high 

Not undertaken, and felt not necessary at MTR. 

Now have nearly ¾ of the MID covered by Farm 

Plans. 

Recommend expansion of IFPs to become more 

inclusive WFPs, incorporating land as well as water 

management, fertiliser best practice and on-farm 

works for native vegetation and protection of 

riparian zones 
1.1.3 Conduct a trial of the recommended model from the feasibility 

study 

1.1.3 Trial of new 

model to be 

implemented by 

mid 2010 
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Program  Recommended Management Action 
Management 

Action Target 
Resp. Priority Progress to date 

MA/MAT relevant? 

What else needs to be considered? 

1.2 Irrigation 

Farm 

Planning 

1.2.1 Continue with current incentives with the following changes: 

a) A monitoring program be instigated to document how well IFPs 

are being implemented plus a regular review of program based on 

the monitoring results 

b) Ensuring that the need to address all regulatory issues such as 

vegetation clearing permits and “Works on Waterway permits” are 

detailed in the IFP prior to payment of landowner rebate.   

c)  That IFPs be broadened to provide farmers with guidance on 

appropriate water use application 

10 year target of 

75% of MID 

covered by IFP 

(21,000ha or 

2,100ha/year or 20 

to 30 IFPs per 

year).  Same target 

as West Gippsland 

Salinity 

Management Plan. 

DPI High MLWMP achievement 12,280 ha new IFP and 

2,208 ha updated IFP (total 14,489 ha) 

Achieved since 2000-01 417 Properties covering 

36,597 Ha have been covered by farm plans, 

representing 69% of MID area, slightly short of 

the 75% target.   

Demand for on-ground works incentives suggests 

that implementation of IFPs is occurring at a 

steady rate. It is estimated that over 60% of the 

area planned has been implemented on-ground. 

a) Implementation of on-ground works was in 

arrears up to June 30 2015 and is now in sync. 

b) It is reported that little headway has been 

made with implementing better outcomes for 

native vegetation on farm.    

c) Extension activity since 2013 has focused on 

this, and evaporation reporting and scheduling 

advice has been given routinely since 2013.  

Yes.  

Improved regulation of permits for land clearing 

and native vegetation clearance 

Key part of LWMP Ph.2 design 

1. Upgrade plans with MID2030 
2. Broaden scope – WFP rather than IFP. 
3. Follow through on plans – low area of 

reuse compared to total area of IFP  

Demand and changing circumstances (e.g. 

MID2030) suggest that farm planning will remain 

important in the MID for the foreseeable future. 

1.2.2 New Irrigation Developments:  Implement Irrigation 

Development Guidelines including the requirement for either an 

“Irrigation Development Plan” or some aspects of an “Irrigation 

Farm Plan”  

Irrigation 

Development Plans 

to be a 

requirement for 

new irrigation 

licences by end of 

2008 

WGCMA 

with 

support 

from DPI 

and SRW 

Very 

high 

IDG referrals since 2013: 2013-14 -2, 2014-15 – 8 

and 2015-16 - 12 

Process established, but there are reservations 

on: 

1) Implementation of IDG requirements 
after referral. 

2) Large developments using existing WUL. 
 

Increasingly important in the near term, as 

horticulture conversion and new developments 

arise and as dairy amalgamation continues. 

Changes to IDGs required to trigger process for 

large developments of existing entitlement to 

ensure good nutrient, salinity, riparian and native 

vegetation outcomes.   
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Table 15 – Reporting against On-farm irrigation and drainage program MATs (MATs are from Table 11 in the MLWMP) 

Program  Recommended Management Action MAT Resp. Priority Progress to date 
MA/MAT relevant? 

What else needs to be considered? 

2.1 Increased 

irrigation 

efficiency for 

existing and new 

developments  

2.1.1a For new irrigation developments:  

Water Use Licence conditions for new irrigation developments 

require that best irrigation practices be used to minimise off-site 

impacts on third parties and the environment as outlined in the 

Gippsland Irrigation Development Guidelines (WGCMA, 2007).    

New irrigation 

development 

guidelines to be in 

place and utilised 

by July 2008 

WGCMA in 

consultation 

with SRW, 

DSE and the 

irrigation 

community 

Very high IDGs were finalised in 2012. 

IDG referrals have been dominated by Annual Use Limit 

variations, not new developments. The number of AUL 

variations have varied depending on seasonal conditions: 

2013-14 – 2, 2014-15 – 8 and 2015-16 - 12 

Existing WULs with change of enterprise (dairy to 

horticulture) and large scale dairy amalgamation 

slip by IDGs 

  2.1.1b For existing irrigation developments after the unbundling 

process:  

Water Use Licence Standard Conditions for existing irrigators can be 

incrementally lifted to ensure that Water Use Objectives stated in 

the Water Act (1989) are being met. The Standard Conditions can 

only be revised following consultation with all irrigators affected by 

the changes and after allowing an opportunity for written 

submissions on the proposed changes. Any changes to Standard 

Conditions must be consistent with Water Use Objectives.  

If a significant need to revise Standard Conditions is identified in the 

life of this Plan then an appropriate process will be initiated.   

2.1.1b Process and 

need for any 

changes to be 

made to Water 

Use Standard 

Conditions for 

existing irrigators 

to be determined 

by June 2010 

WGCMA in 

consultation 

with SRW, 

DSE and the 

irrigation 

community 

Very high No change. 

There has been no major driver for review and none has 

been undertaken. 

 

 

  2.1.2 Maintain current extension program on irrigation efficiency 

and introduce/integrate with extension program on fertiliser best 

management practice.   

Best management 

irrigation and 

fertiliser practices 

on an additional 

22,500ha over 5 

years (4,500ha per 

year) 

DPI Very high No change: it has not been possible to track area serviced 

by irrigation BMPs.  

Integration of irrigation and fertiliser extension programs is 

being tested in 2017.  

 

Core 4 analysis S/S shows benefits from BMP 

fertiliser application is less than from dairy 

effluent control and disposal.  

Minimising N&P export remains a high priority 

and reducing fertiliser applications should have 

$$$ benefits to farmers. 

  2.1.3 Review the potential extension of the pilot study conducted in 

the Nambrok area to benchmark water use per unit irrigated land by 

using SRW property water use figures combined with mapped 

irrigated areas (from satellite imagery –e.g. SKM, 2006) and 

cadastre/property area information.   

Review to be 

completed by end 

of 2008 with 

potential extension 

to pilot study 

implemented 

during 2009 

WGCMA High Satellite based measurements of water use efficiency 

project completed (DEPI, 2011-12). Project identified many 

possibilities and challenges of the technique. 

10% of farms above optimal water use – area looks 

proportionately greater but area stats not presented. 

 

Yes. Update coverage of Spray and high flow 

irrigation, wrt soil type and water use. Identify 

poor performance and target further. This 

approach could be used to define an RCT for 

water use efficiency.  

There is good potential to use comparative water 

use in benchmarking and extension with 

irrigators. 
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Program  Recommended Management Action MAT Resp. Priority Progress to date 
MA/MAT relevant? 

What else needs to be considered? 

  2.1.4 Provide subsidised soil moisture monitoring probes to 

irrigators and appropriate technical support on how to use 

information to increase irrigation efficiency 

2.1.4.  Soil 

moisture probe 

program to be in 

place by mid 2008 

2.1.4/5/6:  

WGCMA 

2.1.5 High No change. 

Pilot project finished June 2011 – modest private uptake on 

horticultural properties. Nil on dairy farms, due to cost.  

Evapotranspiration announcement for irrigation scheduling 

and advice, using data from East Sale, through a private 

agreement with BOM,  Email to 600 recipients since 2013-

14 

Continue, as there has been strong positive 

feedback from users.  

  2.1.5:  Implement recommended financial incentives (if any) for 

laser grading and/or high flow flood irrigation (see Research and 

Investigation Action 2.1.7) 

2.1.5. Implement 

incentives (if 

applicable) by mid 

2011. 

Target of 50 ha/yr 

for high flow flood 

irrigation 

  2.1.6 

Moderate 

Target exceeded since 2014-15 

2011 review reported target not met, but completed since. 

Incentives and interest in Best Practice Irrigation Systems 

(high flow and automation) increasing since 2014-15 (12, 

covering 306 ha saving 611 ML) and 2015-16 (15, covering 

372 ha saving 744 ML) 

No incentives for laser grading as the benefits are purely 

private. 

The $400 per ha for reuse and for BPSI means that the 

financial incentive for farmers to put in BPSI and reuse 

system at the same time is greater than the $400 per ha for 

spray currently funded through the program. The financial 

incentives need to be looked at to ensure its equitable and 

aligns with the program’ objectives. Spray conversions are 

gaining interest across the district. 

BPSI gaining more interest than flood-spray 

conversion due to MID 2030. 

  2.1.6 Review the applicability of continuing or expanding the “Water 

Swap” trial - voluntary incentive scheme allowing irrigators to sell 

water share licences in return for irrigation infrastructure 

improvements.   

2.1.6.  Review to 

be completed by 

mid-2008   

  2.1.7 High Completed.  Trial in the MID occurred in 2008/09. No 

change. There is little enthusiasm for environmental water 

transfers from farm entitlements within MID.  

No further work necessary at this stage.   
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Program  Recommended Management Action MAT Resp. Priority Progress to date 
MA/MAT relevant? 

What else needs to be considered? 

  2.1.7 Further investigate the nutrient, salinity and water saving 

benefits of laser grading and high flow flood irrigation with the 

potential for introducing incentives for one or both.  The 

investigations should focus on the public benefits which have not 

yet been proven.  Also the investigation should focus on whether 

high flows required by farmers can be physically delivered. 

2.1.7 Study of 

benefits of laser 

grading and high 

flow flood 

irrigation by end of 

2010 

2.1.7:  

WGCMA 

High No specific study completed.  

Assessment of public benefits was deemed small by Aither 

(2013) but sufficient to merit positive incentive or extension 

action. Private benefits exceed private costs. Should only be 

considered in tandem with re-use systems. 

Laser grading activity has low priority on spray irrigated 

properties. There is evidence that HFF and other best 

practice technologies (automation) are being enabled by 

MID2030 and uptake is rising (see 2.1.5). 

SIP Incentives shapefile lists 1160 Ha of BPSI. SRW GIS lists 

on 197 ha of HFF and 782 ha of other improvements – not 

spray. 

AgVic has done a couple of case studies on BPSI but they 

focused on the private benefit. 

Re-evaluate HFF/BPSI versus spray in light of 

progress with MID 2030 and soil types., farmer 

interest and performance assessment?  

Undertake further cost-benefit comparisons. 

Beware HFF where spray conversion is a better 

option. 

Extend this and spray conversion to Flood Plain 

diverters? 

  2.1.8:  Undertake a catchment scale investigation of the total water 

balance to determine the impact of on-farm water saving measures 

on river flow and groundwater systems.    Such a study should 

include a review of the water balance study conducted as part of the 

MID2030 Strategy. 

2.1.8:  Water 

balance 

investigation to be 

completed by end 

of 2011 

2.1.8:  

WGCMA   

High Catchment scale water balance not done? 

SRW has sub-system and MID level groundwater balance 

data, which is not detailed enough to assess the impact of 

water saving measures, which might also be very difficult to 

achieve. 

No, but may remerge as important if large on-

farm storages impact catchment water balance 

through spill diversion and capture of overland 

runoff. 
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Program  Recommended Management Action MAT Resp. Priority Progress to date 
MA/MAT relevant? 

What else needs to be considered? 

2.2 Spray 

Irrigation 

2.2.1  Continue with current financial incentives for spray irrigation 

conversion with following changes: 

a) Increase maximum payment to $550/ha to be closer to 15% of 

actual capital costs and increased annually by CPI 

b) Review the need to increase incentives to 25% of capital costs to 

maximum payment of $900 in flood irrigated areas of high 

permeability soils where 'Annual Water Use Limit' is greater than the 

'Maximum Hydraulic Loading' as determined by SKM (2006) AND 

land is in 'high priority area' for improved irrigation efficiency for 

salinity benefits (as defined in SKM, 2004). 

c) Formalise area where incentives are available (e.g. see Figure 1 for 

plan area) 

2,800 ha over 7 

years from June 

2006 to June 2013 

and then re-

evaluate in light of 

progress on 

appropriate 

conditions for 

existing water use 

licences and new 

irrigation licences. 

DPI High a) Good progress but less than target, mostly due to 

insufficient funds. Farmer interest remains high but many 

spray irrigators feel that project timelines are too 

restrictive, with too many hoops to jump through to only 

get less than 5% of capital costs. The cost of the farm plans 

v. getting the pivot installer to design a plan outweighs the 

financial incentive for the on-ground works.  Many farmers 

know about the program but the benefit wasn’t seen as 

worth the pain.   

1970 Ha of spray conversion completed on 129 properties, 

out of target of 2800 Ha (70%).  

Estimated water savings are 8,401 ML/y and 32T/y of P 

retained. 

2329 Ha listed as spray conversion in the GIS – the 

remainder is probably listed within “improved systems”  

The privately converted area, outside the incentives 

program is larger: an estimate of total sprinkler area from 

SRW GIS layer is 9,661ha which makes private development 

more than 2x that under SIP. But don’t know how much 

was done prior to 2005.  

b) Review not undertaken. Incentive rates and conditions 

updated (2012, MID Incentive Program Booklet and again in 

the SIP review in 2014) 

c) Area where incentives apply defined (refer Incentives 

Program Booklet. 

The program continues to implement an adaptive 

management approach and adapts criteria to suit funding 

priorities. Recently funding has been prioritised to support 

MID2030 roll-out. 

Applications decreasing ($$ capital) and trending 

to BPSI. 

Recommend to extend to flood plain diverters in 

order to achieve broader water savings – strong 

potential gains. 

Review performance and audit farm water 

savings (use before and after adjusted for 

seasonal demand) 

Given the extent of high and very high 

permeability soils throughout MID (ref. soils 

map) – revaluate the case for HFF and BPIS 

  2.2.2:  Information in CAMS on spatial distribution of funded spray 

irrigation conversions to be added to the recent mapping of spray 

irrigation in the region to develop a single GIS layer of spray 

irrigation distribution.  The GIS layer can be regularly up-dated with 

new information as it comes to hand.  Develop an annual report that 

outlines the area of spray irrigation versus targets (see also 

Management Action 2.3.5).   

Single GIS layer to 

be completed by 

mid 2008.  Regular 

reporting to 

commence by mid 

2008 

DPI Moderate Incentives programme investments are mapped and 

recorded in a single database.  

Older spray conversion not specifically identified. 

Out of program investments not monitored, but one off 

spray conversion data available with SRW – (see above) 

Yes.   

Important for monitoring actual water savings at 

system and subsystem level compared to 

assumptions in conversions at property level. 
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Program  Recommended Management Action MAT Resp. Priority Progress to date 
MA/MAT relevant? 

What else needs to be considered? 

  2.2.3 Continuation of current extension program to encourage 

greater irrigation efficiency with the extension to be targeted 

towards high nutrient producing catchments up-gradient of saline 

discharge areas for maximum salinity and nutrient benefits  

To be 

implemented once 

high nutrient 

producing 

catchments have 

been identified 

DPI High MTR reported as complete 

Process has been established to target incentive payments 

(and therefore extension activities) for maximum nutrient 

and salinity benefits. 

Recent extension has focussed on improved irrigation 

systems and practice (274 consultations 2013-2016); 

irrigated farm walks (10); plus pumping audits, and a 

Gippsland Irrigation Expo in 2015. 

IDG process also provides opportunities for targeted 

extension to high water use properties.  

To some extent extension is now targeted to 

MID2030 opportunities 

Greater impetus post drought and higher 

rainfall/runoff 

  2.2.4 Development of a program to encourage landowners to 

collectively plan extensions to 3 phase electricity network to reduce 

unit costs of connection. 

Program to 

commence by end 

of 2010 

VFF or UDV 

facilitated by 

DPI and SRW 

Moderate Not complete 

 

MTR rated moderate priority and unlikely to be 

pursued in future.   

  2.2.5 Field investigation to be undertaken into the production 

benefits of flood to spray irrigation and compare to local anecdotal 

evidence provided in studies such as SKM (2001) and investigations 

undertaken in other areas (eg Efficient Irrigation Technology project 

undertaken by DPI of Shepparton Irrigation Area).  Field 

investigations should also review the changes in runoff achieved 

from flood to spray irrigation conversion.   

Investigation to be 

completed by end 

of 2009 

DPI Moderate 2 spray performance assessments and 2 HFF trials were 

undertaken in 2013-14 

Yes 

Requires a MID wide analysis and comparison of 

on farm savings with MID water balance. 

 

  2.2.6   Local study into the greenhouse gas implications of flood to 

spray irrigation conversion and how they may be either reduced or 

off-set using information from other areas modified for local 

conditions (e.g. Efficient Irrigation Technology project undertaken by 

DPI of Shepparton Irrigation Area). 

Investigation to be 

completed by end 

of 2009 

DPI Moderate Energy efficiency of pumping being investigated. Yes   
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Program  Recommended Management Action MAT Resp. Priority Progress to date 
MA/MAT relevant? 

What else needs to be considered? 

2.3 Re-use 

systems 

2.3.1 Continuation of current rebate to irrigators of 50% of capital 

costs for constructing re-use systems indexed annually for CPI.  

Formalise area where incentives are available to the area covered by 

this plan. 

80% of flood 

irrigation to drain 

to re-use systems 

in 10 years 

 

7 year target: 

Additional 8,400ha 

of catchment 

draining to 

properly managed 

re-use (approx 

1,200ha/yr or 24 

re-use systems/yr) 

DPI Moderate 6,637 Ha of reuse completed on 234 properties, out of 

target of 8400 Ha (79%).  

Estimated water savings are 24,586 ML/y and 93T of P 

retained. 

SIP finance for this activity has been reduced between MTR 

and 2014-15. 

Since 2000-01, 12,293 ha serviced by reuse that is 

supported thru incentives. Approximately 5,500 ha has 

been added in the MLWMP period. This does not meet 10-

year target (about 34,600 ha) but is commendable. 

Assumes irrigated area = 53,000ha  

Area formalised in Incentives Booklet: incentives are still 

available but capped at $400/ha.  

There are re-use systems on approximately 20% 

of MID area, which is low in comparison to GMID.  

 

  2.3.2 Continue with current extension program and include focus on 

effective management of reuse systems. 

  DPI Moderate Extension advice has focused on irrigation management 

and technology including re-use management 274 

consultations 2013-2016). It is not possible to tell what 

proportion has focused on this. Extension on effective 

management of re-use is also continuing.  

It is thought that the capacity of re-use systems could be 

increased above current limits – in order to improve 

interception of storm runoff.   

Potential for assessment of re-use operation and 

effectiveness, partly to inform need for further 

extension effort and also program to increase the 

area serviced within MID. 

There is concern about the impact of water 

pricing structure on re-use system management 

and this should be investigated further. 

  2.3.3 For new irrigation developments: 

The need for re-use systems in new irrigation developments is to be 

guided by the Gippsland Irrigation Development Guidelines 

(WGCMA, 2007).    

  WGCMA in 

consultation 

with SRW, 

DSE and the 

irrigation 

community 

Moderate IDG referrals for AUL variations: 

2013-14      22 

2014-15      8 

2015-16      12. 

Better mechanisms for ensuring compliance with 

terms of IDG approval 

  2.3.4 Review the need for licensing of re-use systems over 1ML in 

storage size per 10ha of catchment as currently required by the 

Farm Dams Legislation   

  DSE Moderate No action to date and not resolved.  Undertake analysis, develop a case. Pros and 

cons. 

  2.3.5: Annual reporting of the number and area of new and existing 

re-use systems versus targets (see also Management Action 2.1.2). 

Regular reporting 

to commence by 

mid 2007 

DPI Moderate Area data routinely recorded and reported to investors: 

linkage with drain head conversion program, but serviced 

areas less clear. Annual project reporting is complete with 

no specific reporting against targets. 

Annual SIP reporting, but no LWMP reports since 2009. 

Improved reporting to improve links to adaptive 

management of LWMP?   
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Program  Recommended Management Action MAT Resp. Priority Progress to date 
MA/MAT relevant? 

What else needs to be considered? 

2.4 Dairy Waste 

Management 

2.4.1 Integrate dairy waste and irrigation management extension 

(see 2.2.1).  Current dairy waste management plans to be integrated 

into Irrigation Farm Plans (see 1.1.1b).  Still a need to develop dairy 

waste plans for farms without with an Irrigation Farm Plan.   

Integration of dairy 

waste extension 

and irrigation 

management 

extension by end 

of 2008 

DPI Moderate Dairy waste management has returned to EPA’s local 

agenda, with routine audits being conducted again since 

2014.   

Good cooperation between SRW, Ag Vic and EPA on these 

issues.  

Core4 assessments of P and N export from dairy waste 

compared to field fertiliser application are large with 

corresponding large reductions due to effective 

management. 

Considered as a near term high priority for the 

EPA. 

EPA looking for improved coordination of 

regulatory activities, e.g. dairy effluent and 

native vegetation clearance 

A best practice model is benchmarking and 

ranking of effluent management on farms (viz NZ 

Dairy Accord): - Potential opportunities via 

Gippsland Dairy Nutrient Management 

Consortium (eg. FertSmart, Core4)? 

2.5 Increased 

tillage to reduce 

nutrient 

discharge from 

farms 

2.5.1 Further investigation into the benefits and costs of increased 

cultivation and tillage on-farm (including potential nutrient benefits 

and soil erosion costs) 

Investigation to be 

completed by end 

of 2009 

DPI Moderate No progress.  Not a priority.   No 
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Table 16 – Reporting against Floodplain and off-farm drainage program MATs (MATs are from Table 11 in the MLWMP) 

Program Recommended Management Action 
Management 

Action Target 
Resp. Priority Progress to date 

MA/MAT relevant? 

What else needs to be considered? 

3.1 Drain 

Diversion 

3.1.1  Continue with current program of allowing current level of drain 

diversion with following additions: 

 

a)   Re-direct saline discharges from Salinity Control Groundwater 

Pumps numbers 4, 11, 13, 21 and 23 into nearby channels to reduce 

the salinity of drain water and provide greater opportunity for drain 

diversion (also recommended in the MID2030 Strategy) 

b)   Expand drain monitoring network and provide drain diverters with 

information on instantaneous drain flows (also recommended in the 

MID2030 Strategy) 

c)   Annually review and report on drain flows and drain agreements to 

identify trends (also recommended in the MID2030 Strategy)  

Complete tasks by 

end of 2013 

a)Subject to 

funding 

b) & c) Review 

every 2 years 

SRW High a) Most pumps continue to divert to drains so not fully 

achieved.  

b) No drain monitoring for these purposes 

c) Drain monitoring program reduced and less water being 

diverted under drain agreements  

 

Now considered to be a low priority. 

3.2 In-drain 

wetlands 

3.2.1 If on-going drain phosphorus monitoring suggests that on-farm 

measures have a reduced up-take or are becoming less effective and P 

reduction needs to be accelerated, then investigate the feasibility of 

in-line wetlands with or without off-line wetlands (especially in the 

CG3 drain in the Kilmany Gap area) by expanding on study by 

Ecological Engineering (2006).  

To be determined SRW Moderate At least one end-of-drain artificial wetland has been 

constructed. 

No current clear picture on the effectiveness of on farm P 

retention measures 

No funding has been available for in-line wetlands, and 

SRW feels that on-farm improvements in reducing 

applications, and retaining return flows in re-use systems is 

(more) effective.    

No longer a priority 

3.3 Off-line 

wetlands 

3.3.1 If on-going drain phosphorus monitoring suggests that on-farm 

measures have a reduced up-take or are becoming less effective and P 

reduction needs to be accelerated, expand on study by Ecological 

Engineering (2006) by investigating the feasibility of off-line wetlands 

with or without in-line wetlands (especially in the CG3 drain in the 

Kilmany Gap area).   

To be determined SRW Moderate No current clear picture on the effectiveness of on farm P 

retention measures. 

Evidence is that drain flows have reduced substantially from 

the number of rescinded drainage diversion agreements 

(DDAs). 52 of 191 DDAs have been relinquished, accounting 

for 3983 of 13719 ML. DDA retirement running at about 2 

per year. 

No action taken. 

No longer a priority 

3.4 Off-line 

storage and 

usage 

3.4.1 Investigate possible financial incentive for diverting high flow 

drain flows into off-line storages for later irrigation use similar to 

Goulburn Broken region (25% incentive to max of $20,000 for 

construction of minimum 50ML storage) 

Investigation to be 

completed by end 

of 2015 

SRW to 

discuss with 

funding 

bodies 

High Abandoned on cost and feasibility grounds. 

There are a large number of private, large off-line storages 

going in already. It is not sure how many can take 

advantage of drain flows? 

No longer a priority 



 79 

Program Recommended Management Action 
Management 

Action Target 
Resp. Priority Progress to date 

MA/MAT relevant? 

What else needs to be considered? 

3.5 Head of 

drain re-use 

systems 

3.5.1 Allow irrigators the option of using heads of drains as re-use 

systems subject to investigation of the effects of such actions. 

- SRW High Approximate no. of drain transfers completed by SRW since 

2000 = ~230. Since 2013 = ~36. Total length of drain 

transferred = ~136 km to early 2015. Cumulative area was ~ 

3326 ha on 73 properties (GIS).  

Successful and most favourable sites developed. 

 

Program has been successful, with a slow-down 

in recent years and low level transfer expected in 

future. 

 

3.6 Ensuring 

rural 

earthworks and 

urban 

development 

doesn't have 

adverse effects 

on flooding and 

drainage 

3.6.1 All irrigation farm plans to be referred to WGCMA for comment 

on implications for floodplain and drainage issues prior to rebate 

payment. 

3.6.1 All irrigation 

farm plans referred 

to WGCMA for 

comment by 

beginning of 2008. 

WGCMA High Final process for farm plans and on-ground works detailed 

in MID Incentives Governance Paper, 2012.  

Upgrades of existing plans, to better integrate with 

MID2030 developments, have been completed since 2014-

15 (1454 ha) and in 2015-16 (754 ha) amounting to 4% of 

total plan area. 

Continue with mix of new and updated plans. 

Lack of shire involvement is an issue. Also, 

earthworks that have been done without a farm 

plan is a big issue. Need to develop a practical 

mechanism to regulate and enforce this. 

 

3.8 

Maintenance 

and 

management 

of waterways 

and drains 

3.8.1 Determine the management objectives of water courses being 

used as drains in the Macalister Irrigation District.  Some of these 

water courses are modified natural “waterways” (as defined under the 

Water Act) and others are constructed drains.  The management 

objectives should take into account the environmental significance of 

the drains.   

3.8.1 Management 

objectives 

determined by mid-

2012 

WGCMA 

(lead) + SRW 

Moderate Work has been completed.   

 

Need to investigate if an MOU between WGCMA 

and SRW is necessary (WGCMA to check with stat 

planning team.) 

3.8.2 Increase extension and support to landowners to manage drains 

and/or waterways appropriately such as excluding stock access and 

supporting re-vegetation projects which stabilise drain and water way 

banks   

3.8.2 Formal 

extension program 

in place by 2010  

WGCMA High Implementation through the Waterway Management 

Strategy. 

Macalister and Thomson are now priorities - keen to 

explore opportunities for the irrigation program to assist in 

this space i.e. through farm planning. 

Reconsider broader priorities for this action in 

light of likely changing boundaries for renewed 

LWMP.  

 

 

  



 80 

Table 17 – Reporting against Addressing nutrient discharges to the Gippsland Lakes program MATs (MATs are from Table 18 in the MLWMP) 

Program Recommended Action 
Target and 

timeframe 
Resp. 

Revised 

priority 
Progress to date  

MA/MAT relevant? 

What else needs to be considered? 

River and 

Lakes 

Monitoring 

8.1.1: Install and commission continuous flow monitoring at sites 

22524 on the Thomson River and 226243 on the Latrobe River to 

allow phosphorus loads to be calculated for both sites (when 

combined with existing phosphorus concentrations measured at 

sites). 

New continuous 

monitoring to be 

installed by mid 

2008 

GRWMP Moderate Completed 2013-14 and surpassed. The new river 

based nutrient monitoring system provides a level of 

quality and confidence that exceeds previous 

expectations. 

Need time to assess trends in P loads 

  8.1.2: Commence quarterly reporting of phosphorus loads 

entering the Gippsland Lakes from various river monitoring sites 

including the catchment breakdown and analysis of potential 

causes of the observed actual and relative spatial and temporal 

changes.  Information is to be combined with information on 

nutrient concentrations monitored in Lake Wellington.  Currently 

the river and lake monitoring is reported on an annual basis only.  

Quarterly report to be submitted to all relevant stakeholders.   

To commence 

immediately  

EPA Moderate Monitoring Established in 2013-4, when network 

installed and operated in parallel to drain monitoring.   

Two years of quarterly data available and harmonised 

with earlier records. 

Yes – critical to LWMP and requires some 

years before trends can be firmly 

established. 

Combine with Lake Wellington data in the 

future?   

Drain 

monitoring 

in and 

around the 

MID 

8.2.1 Investigate the need for monitoring of nitrogen in drains to 

supplement the phosphorus monitoring.  Consider an initial trial 

of nitrogen monitoring and compare to relative phosphorous 

monitoring results to determine the long term need for nitrogen 

monitoring.   

Investigations to 

be completed by 

end of 2008 with 

implementation 

to commence in 

2009 

WGCMA Moderate Routine monitoring of N and P at Gippsland Water 

intake sites. Episodic and no apparent trends. P levels 

generally lower than seen in River Monitoring. 

Some monitoring of N at Water Watch sites. 

Macalister Catchment Water Quality Study 2014, 

identified areas of high N export (upstream riparian 

dairies) 

Still considered high priority – to date no N 

monitoring in River Network (at P 

monitoring sites). 

Funds? 

No P monitoring in MID drains and no N.   

Recent advice from EPA is the N is not high 

priority. P is the priority. 

  8.2.2 Review and revise Schedule F5 of Waters of Victoria 

including the development of a new target for nutrient discharge 

from the MID.  The setting of a new target should take into 

account the following:-The need for the target to reflect the 

influence of management actions rather than climate-The 

potential need for setting a target for nitrogen loads discharged 

from the area-the general acceptance of the current target by the 

community and stakeholders-The need for a more ambitious 

target to reflect what is achievable with implementation of the 

various management actions recommended in this plan 

Review to 

commence in 

2008/09 

EPA to lead High Modelling studies indicate need to reduce P load to 

Lake Wellington to 100 from 115t t/year. This implies 

a further 7.5t reduction from MID and 7.5t from 

dryland catchment surrounding and upstream from 

MID. This requirement is unclear and not specified yet 

by DWELP or by the SEPP (pending 2017). SRW has 

been seeking clarification. Given the likely long term 

difficulty with regularly hitting the current 42 

tonne/year target, one of 34.5t/y appears 

aspirational. 

New SEPP targets imminent. 

  8.2.3 Develop a method for deciding whether anomalous 

phosphorus concentration results should be included in the load 

calculations.  The method should include consultation with 

relevant agency stakeholders 

To commence 

immediately 

(2008) 

SRW High River monitoring of P contains procedures to identify 

anomalous loads – boundary curves, developed by 

SKM and updated by SRW.  

Under continuous review. 
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Program Recommended Action 
Target and 

timeframe 
Resp. 

Revised 

priority 
Progress to date  

MA/MAT relevant? 

What else needs to be considered? 

  8.2.4 Review the method used to calculate drain phosphorus 

loads for drains with flow monitoring but no phosphorus 

monitoring.  The review should include comparisons of the spot 

sampling results of phosphorus concentrations with previously 

assumed values of phosphorus concentrations.  If a new method 

is chosen, then the phosphorus loads should be back calculated 

for the entire period of available record and reported against the 

SEPP target of a 40% reduction from the 1998 baseline. 

Review to be 

completed by mid 

2008 with 

recommendations 

from review 

implemented by 

end of 2008. 

SRW High Complete: methodology to assess and merge 

monitoring results has been developed and applied by 

SRW. 

There is no further drain monitoring (except M1 and 

M2 drains into Lake Wellington), after adoption of 

river based monitoring.    

Consider value of drain monitoring for 

management within MID – cost issue.   

 

8.2.5 Continue quarterly reporting on drain phosphorus loads 

exiting the MID including a rolling 12 month total load reported 

against SEPP target of a 40% reduction from the 1998 baseline.   

For catchments with both flows and total phosphorus monitored, 

the reporting should also include the loads per unit catchment 

area and irrigated catchment area.  The reporting should be 

synchronised with the quarterly EPA reporting of the phosphorus 

loads calculated for the Thomson, Latrobe and Avon Rivers (see 

management action 8.1.1). 

To commence 

immediately 

(2008) 

SRW Moderate 

/ High 

Superseded. SRW have reviewed the monitoring 

program established a methodology for assessing 

monitoring results.  

Quarterly reporting of P monitoring data is up to date 

at time of review. Annually there is a firm correlation 

between P load and rainfall, but this is not shown in 

the quarterly data – where the strongest within 

quarter correlation is less than 0.4 for Q2 

Mandated by SEPP and integral to LWMP   

  8.3 An annual review will be undertaken of the implications of the 

drain, river and lakes monitoring results for future 

implementation of management actions to reduce phosphorus 

loads from the MID and surrounds. 

Annual review to 

commence in 

June 2008 

WGCMA / 

GLTF 

High MID Sustainability Group formed in 2015 to fulfil 

NUTMEG’s earlier role and to guide the LWMP more 

generally, including annual review. 

SRW provides quarterly and annual bulletins on P 

loads, flows and rainfall to MID Sustainability Group or 

subset of the group. 

Still relevant: strengthen adaptive 

management link to monitoring. 
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Table 18 – Reporting against Environmental flow management program MATs (MATs are from Table 16 in the MLWMP) 

On-ground 

action 

Implementation 

mechanism 
Recommended management action Management action target Resp Priority Progress to date Is target/action still relevant? 

  

6.1.1 Complete study into environmental 

water requirements of the Gippsland 

Lakes and associated ecosystems 

(including the lower wetlands and 

estuarine reaches of rivers) and 

determine additional environmental flow 

required in rivers draining to the lakes to 

ensure environmental objectives of the 

lakes are met. 

6.1.1:  Stage 1 describing the 

role of freshwater inflows to 

the health of the Gippsland 

Lakes to be completed by 

June 2008.  Stage 2 

determining the 

environmental flow 

requirements of the lakes to 

be completed by June 2009 

WGCMA WGCMA Study completed 

 

  

6.1.2 Determine the environmental water 

requirements for the Heart Morass, Dowd 

Morass and Sale Common 

6.1.2:  Studies into 

environmental water 

requirements of Heart 

Morass, Sale common and 

Dowd Morass to be 

completed by end of 2009 

WGCMA WGCMA Partially completed 

Latrobe Estuary Flow Study updated 2013  

Seasonal Watering Proposals, 2016-17 for WGCMA rivers 

and wetlands developed 

 

6.1 Identify and 

implement 

actions to 

increase 

environmental 

river flows to 

match 

environmental 

requirements 

Research and 

Investigation 

6.1.3 A review of the range of water 

saving options available to meet the 

identified shortfall in environmental flow 

requirements of rivers, wetlands and the 

Gippsland Lakes including the potential 

for Government investment in 

infrastructure up-grades proposed in the 

MID 2030 strategy.   An investment plan 

should be developed based around the 

highest priority options identified in the 

review.   

6.1.3 Review to be completed 

by mid 2009 

WGCMA WGCMA Completed 

Additional 10 GL environmental share for the Latrobe 

River system complete 

Additional 8 GL environmental share for the Thomson 

River continues to be pursued   

No 

Now the responsibility of waterway program 

In near future, low likelihood of voluntary sales 

of irrigation entitlements to EWR. 

  

6.1.4 Undertake a study into the potential 

impact of climate change on river flows 

and groundwater recharge and 

incorporate results into calculations of 

additional river flow required to meet the 

environmental objectives of the rivers, 

wetlands and Gippsland Lakes  

6.1.4 Study on impact of 

climate change to be 

completed by mid 2009 

WGCMA WGCMA Not completed 

WG Climate Change Strategy, 2016 – no specific recs for 

EFs. 

WG WMS – posits limited effectiveness for CC adaptation 

/ mitigation in wetlands. 

 

  

6.1.5 If the ‘Water Swap’ trial is 

successful, extend the program for as long 

as it is being effective and there is 

demand. 

6.1.5 To be determined   WGCMA WGCMA MTR reports this completed. Water Swap was not an 

effective mechanism for securing water for the 

environment.   
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Table 19 – Reporting against Groundwater program MATs (MATs are from Table 17 in the MLWMP) 

Groundwater 

Management 

Area 

Current management action and/or current 

issue requiring attention 
Recommended management action Management action target 

Responsibilit

y 

Priorit

y  
Progress 

 NOTE: All regulation of groundwater resources 

now managed by SRW and DELWP. Not within 

scope of MLWMP 

     

7.1 Dennison/Wa 

De Lock 

The Denison WSPA was declared several years ago, 

with a draft Groundwater Management Plan 

developed but refused by the Minister.   

7.1.1 Un-declare the Denison WSPA and develop management 

arrangements that allow flexible management of this resource 

(e.g. manage to trigger levels, local management rules, etc.) 

WSPA status of the Denison 

Groundwater Management 

Unit un-declared, with 

appropriate management in 

place 

DSE and SRW 

 

High Not complete 

Victorian Water Accounts 2014-15 show Denison 

WSPA continues to exist 

Subject to confirmation 

 

 

It is recognised that a formalised Groundwater 

Management Plan may not be the most 

appropriate tool for managing groundwater 

resources in this area.   

This management arrangement should ensure current and 

potential future extraction is sustainable and does not adversely 

affect groundwater dependant ecosystems such as rivers and 

wetlands.   
 

Current Denison and Wa De Lock GMA boundaries 

are shown in the supporting document to this plan 

(WGCMA, 2007).  In 1998, the Denison GMA 

boundary was moved southwards to be co-incident 

with the Thomson River leaving an area north of 

the Thomson River and south of Boggy Creek which 

is in neither in WaDeLock or Denison GMAs.  The 

shallow aquifer in this un-incorporated area is 

likely to be the same aquifer as occurring in the 

north and south and should, therefore, be 

managed in the same way.   

7.1.1 Move the southern boundary of the Wa De Lock GMA to be 

co-incident with the northern boundary of the Denison GMA.  

Boundary of Wa De Lock 

WSPA moved south to align 

with Denison WSPA boundary 

by end of 2008 

DSE and SRW High MTR reports that this has been carried out 

informally- boundaries are now aligned with the 

river catchments.   

 

 

 

The Wa De Lock GMA has not been declared a 

WSPA and no groundwater management plan has 

been developed 

7.1.2 Collect metered usage data from 2007 to 2009   7.1.2 Metered usage data 

reviewed in 2010 

DSE and SRW Low MTR reports 

SRW believe this action should not be in the plan, 

but has been addressed and meter data is being 

collected.  

   

 

After the collection of 3 years of metered usage data (2007 to 

2010), conduct an appraisal of the data to determine the most 

appropriate form of management (e.g. local management rules 

of the development of a management plan).   
 

Extent of interaction between shallow 

groundwater and surface water systems in the plan 

area is not well understood which hinders the 

management of surface water, groundwater and 

lake resources in the area.   

7.1.5 Investigate the extent of interaction between shallow 

groundwater systems and the Avon, Macalister, Thomson and 

Latrobe Rivers.  Identify and map the groundwater dependant 

ecosystems in the region including the interaction between 

groundwater and the Gippsland Lakes. 

7.1.5 Report on the first phase 

of the surface water/ 

groundwater interaction 

investigation finalised by end 

of 2009 

DSE, SRW Moder

ate 

GW-SW interaction studies completed for the Avon 

River. 

Baseflow analysis completed for the Lower Thomson 

and Lower Macalister River. 

Gippsland GDE database created 

GDE studies currently being undertaken including 

Lower Latrobe wetlands. 
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Groundwater 

Management 

Area 

Current management action and/or current 

issue requiring attention 
Recommended management action Management action target 

Responsibilit

y 

Priorit

y  
Progress 

 

7.1.6 Consider the conjunctive management needs of the 

connected groundwater and surface water systems identified in 

7.2.5.     

7.1.6 Local management rules 

developed by mid 2010 taking 

into account the connection 

between surface water and 

groundwater 

SRW A conjunctive management plan for the Avon River is 
currently in preparation. If successful, this may 
become a model for similar catchments. 

 

 

7.1.7 Identify and set objectives for the management of 

groundwater dependant ecosystems 

7.1.7 Objectives for 

groundwater dependant 

ecosystems set by mid 2009 

WGCMA Not complete 

To be confirmed 

Management of GDEs in Victoria requires continued 

improvement in the knowledge of the distribution, 

condition and environmental values of GDEs, 

including information about groundwater and 

surface water interactions. Actions in the Victorian 

Waterway Management Strategy (DEPI, 2013) are 

working towards such knowledge for high-priority, 

high risk GDEs. 

7.2 Sale Water 

Supply Protection 

Area 

SRW have implemented an internal management 

zone in the Clydebank area to reduce the risk of 

saline intrusion to the aquifer from Lake 

Wellington due to over pumping.  Currently, no 

licences are permitted to be traded into this area 

and trading of licences within this area is restricted 

to current usage only.  There are no restrictions to 

trading of licences out of the area to the rest of the 

Sale WSPA.   

7.2.1 Review trading zones within the Sale WSPA and make 

changes as appropriate 

Trading zones reviewed by 

mid 2008 

SRW Moder

ate 

Groundwater is being managed by DSE Office of 

Water in conjunction with SRW.  Priorities are set by 

the Gippsland Sustainable Water Strategy. 
 

 

There has been recent development of aquifers 

with expected hydraulic connection to the Boisdale 

Aquifer north of the current Sale WSPA boundary 

(see supporting document to this plan – WGCMA, 

2008.   

7.2.2 Review the need to expand the Sale GMA boundary to 

include areas of known occurrences of the Boisdale Formation 

and aquifers hydraulically connected to the Boisdale Formation.   

Review of Sale WSPA 

boundary completed by 2009 

DSE and SRW Very 

High 

Groundwater is being managed by DSE Office of 

Water in conjunction with SRW.  Priorities are set by 

the Gippsland Sustainable Water Strategy. 

 

A draft management plan has been developed for 

the Sale WSPA but was rejected by Government.   

7.2.3 Develop management arrangements for the Sale WSPA   Appropriate management 

plan developed by 2010 

SRW, DSE Moder

ate 

Groundwater is being managed by DSE Office of 

Water in conjunction with SRW.  Priorities are set by 

the Gippsland Sustainable Water Strategy. 

 

 

No new allocation of groundwater in the Sale 

WSPA.  Monitoring results are being used to 

determine the need for restrictions on usage. 

7.2.4 Continue with current policy of no new licenses being 

issued and the continual review of monitoring results to 

determine the need, if any, for restrictions on usage.  Determine 

trigger levels for any restrictions on usage 

Determine the need for 

trigger levels by 2015  

SRW Moder

ate 

Groundwater is being managed by DSE Office of 

Water in conjunction with SRW.  Priorities are set by 

the Gippsland Sustainable Water Strategy. 
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Groundwater 

Management 

Area 

Current management action and/or current 

issue requiring attention 
Recommended management action Management action target 

Responsibilit

y 

Priorit

y  
Progress 

 

An extensive network of monitoring bores exists 

within the current boundaries of the Sale WSPA 

which is monitored on a monthly basis for water 

level with two bores monitored on a six monthly 

basis for groundwater salinity. 

7.2.5 Implement recommendations of the various bore 

monitoring network reviews   

New monitoring sites installed 

by 2011 

DSE Moder

ate 

DSE Office of Water are implementing high priority 

actions.  

A major review of the State Observation Bore 

Network (SOBN) was completed and has provided 

guidance to the development of the restructuring of 

the SOBN.  Over three years, a works program 

covering both refurbishment and decommissioning 

of bores on a condition priority basis is being 

implemented.  In all, works on 57 deep bores have 

been completed in the South West and Gippsland 

Regions and an additional 7 bores will be completed 

by the end of November 2016. 

7.3 Rosedale 

Groundwater 

Management 

Area 

The Rosedale GMA contains a number of regularly 

monitored State Observation Bores plus another 

network of observation bores owned and managed 

collectively by the 3 coal mining companies in the 

region.  The monitoring in the Rosedale GMA was 

reviewed by SKM (2002a).   

7.3.1 Consider the key recommendations from the review of 

groundwater monitoring undertaken by SKM (2002a).   

Recommendations considered 

and, where necessary 

implemented, by 2011. 

DSE Moder

ate 

Groundwater is being managed by DSE Office of 

Water in conjunction with SRW.  Priorities are set by 

the Gippsland Sustainable Water Strategy. 

 

No groundwater management plan has been 

developed for the Rosedale GMA 

7.3.2 State government to set targets for groundwater 

management within a licensing framework for the Rosedale GMA 

Appropriate management 

framework in place by 2009. 

SRW, DSE Moder

ate 

Groundwater is being managed by DSE Office of 

Water in conjunction with SRW.  Priorities are set by 

the Gippsland Sustainable Water Strategy  

Consider the management options available to manage the 

Rosedale GMA 

7.4 Stratford 

Groundwater 

Management 

Area 

The Stratford GMA contains a number of regularly 

monitored State Observation Bores plus another 

network of observation bores owned and managed 

collectively by the 3 coal mining companies in the 

region. 

7.4.1 Review the existing monitoring network and identify any 

gaps in the monitoring network.   

Review completed by mid 

2007 with recommendations 

implemented by mid 2011.  

This project is currently being 

commissioned by DSE 

DSE Moder

ate 

Groundwater is being managed by DSE Office of 

Water in conjunction with SRW.  Priorities are set by 

the Gippsland Sustainable Water Strategy. 

 

Land surveys are currently being undertaken by DPI 

along the coastal region to determine the impact 

of declining groundwater levels on land subsidence 

7.4.2 Continue with on-going investigations into the effect of 

declining groundwater levels on land subsidence including land 

survey monitoring 

Progress report on findings to 

date prepared by 2010 

DPI and the 

mines 

Moder

ate 

Groundwater is being managed by DSE Office of 

Water in conjunction with SRW.  Priorities are set by 

the Gippsland Sustainable Water Strategy. 

Study is complete and methodology adopted for 

periodic monitoring (see 

http://www.depi.vic.gov.au/water/groundwater/g

roundwater-news-and-information/trial-of-

satellite-technology-to-monitor-subsidence-along-

the-gippsland-coast) 

 

As part of their licence, the mines undertake 

regular land subsidence monitoring and modelling 
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Attachment 3 

Role of RCSs and LWMPs 

RCS are the primary integrated planning framework for land, water and biodiversity management in 

each of Victoria’s 10 CMA regions, which set regional natural resource management objectives and 

priorities. RCSs form the basis for strategic alignment, collaboration and partnerships between 

natural resource managers and government agencies. They also provide the strategic framework 

under which numerous sub-strategies and action plans are developed and implemented, including 

LWMPs. 

LWMPs are regionally developed implementation planning documents for irrigation regions. They 

are prepared for each of Victoria’s major irrigation regions – Macalister, Shepparton, Loddon 

Campaspe and Mallee.  

In general terms, the purpose of the plans is to develop and implement regionally targeted programs 

to deal with water and land issues in the major irrigation areas in Victoria. The LWMPs are 

developed collaboratively with irrigators because many programs require action on privately owned 

land. 

To protect land and water resources from irrigation impacts, LWMPs require integration between 

catchment (e.g. surface and subsurface drainage) and farm scale actions (e.g. tailwater re-use 

systems). Without regulation, strong community leadership of the plans is essential to achieve the 

desired change on farms. 

Through implementation of activities such as improving access to surface and subsurface irrigation 

drainage, guiding best practice new irrigation development and improving irrigation infrastructure 

and management on existing farms, LWMPs make an important contribution to the overall 

achievement of a range of water quality objectives for Victorian waterways. 

Victoria’s four LWMPs align with their respective overarching RCSs. Preparation of LWMPs has been 

guided by the Guidelines for the preparation of Land and Water Management Plans that apply to 

designated irrigation areas of Victoria, Version 1, 2008. The Guidelines are currently being updated 

by the DELWP in consultation with regional agencies. 

In recent years LMWP managers have integrated their programs with modernisation planning and 

implementation and through this continue to deliver on LWMP objectives and targets.  

 

  



 87 

Attachment 4 

MLWMP Mid-Term Review 

The mid-term review takes the form of an updated table of MATs (Attachment 2), with additional 

cells that summarise: a) progress to date and; b) the continued relevance of a particular MAT.  

The main avenues of achievement fall in MATs 1.2, 2.1, 2.3 (RCT’s 1 and 2) concerned with whole 

farm planning, incentives, the conversion of flood to spray irrigation and installation of re-use 

systems. There are strong links between elements that concern the implementation of the 

incentives program and its physical outputs. The MAT numbering system does not correspond to the 

RCT items, which is slightly confusing. Drainage activity under MAT 3.x has reduced to one item, 

good progress with transfer of drain-heads to landholders, after earlier decisions resulted in 

construction of in-drain and off-drain wetlands, and off-drain water storages being given a low 

priority. 

Inevitably, progress is only reportable on activities that have been funded through the plan. Very 

few activities under MATs 4 and 5 (Native Vegetation Management and Pest Plant and Animal 

Management) received funding through the MLWMP and therefore could not show achievements 

against the aspirational targets laid down in the plan and thus there was no reporting against these 

items. 

Other components of the plan have been incorporated into other plans and strategies that have 

been developed since the inception of the MLWMP. MAT 6 and its subsidiary management action 

targets are focused on environmental flow management and have nominally been taken up the 

Waterways Management Strategy under the management of the WGCMA. 

There is material to report on under MAT’s for groundwater management (7), although this is part of 

SRW’s daily business, and so attribution of what has been undertaken on the plan is somewhat 

clouded. In practice, drainage, salinity, nutrient transport and groundwater are inextricably linked 

hydrologically and in management. Some activities were coopted under the Gippsland Sustainable 

Water Strategy. The MAT (8) activities revolve around monitoring of N and P and were in a state of 

flux, pending the replacement of drain monitoring with a river based scheme that was eventually 

implemented by SRW in 2013, and was then under review. Announcement of a revised target for 

phosphorus-loads into the lakes were not forthcoming and analysis of monitoring data could not yet 

put the effects of the Millennium drought into context. The review proposed that the then defunct 

Nutrient Technical Working Group be re-established. 

The mid-term review noted which MATs were no longer relevant for a variety of reasons, including: 

1.1 (all); 2.1.8; 2.2.3; 2.2.6; 2.5.1; 3.2; 3.3; 3.8; 6.1; and 7.1 (Attachment 2). 

 

Aither review of incentives program / WUE (2013) 

In 2013, the economic consultancy Aither was contracted by WGCMA to review the cost-

effectiveness of the incentives program and of farm planning more generally. The study concluded 

that Irrigation Farm Plans (IFPs) are integral to the Water Use Efficiency program because they 

ensure that system design meets best practice and therefore maximise on-farm investment 
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outcomes. The public benefits of re-use systems and conversion of flood to spray irrigation exceed 

the public costs and hence continued public investment is justified. The benefits are highly sensitive 

to the value of water savings, nutrients retained on-farm, and in the case of conversion from flood to 

spray irrigation, increases in productivity. 

Nevertheless, the cost:benefit analysis showed that, in most circumstances, both re-use and spray 

conversions are worthwhile investments. Aither (2013) saw greater possibilities for private financing 

of farm planning activities, although this program is at the heart of the success of MLWMP 

implementation. Their recommendations on financing principals were: 

 Where private net benefits are marginal, and public benefits are high, incentives are likely to 

be appropriate (e.g. re-use systems).  

 Where private and public net benefits are positive, no action or extension is warranted (e.g. 
high flow irrigation).  

 Where public benefits are positive but private net benefits are negative, small incentives are 
unlikely to work, and regulation may be required (e.g. better effluent management). 

 

Review of West Gippsland Salinity Management Plan (WGCMA 2011) 

The WGSMP was finalised in 2005 and reviewed by the WGCMA in 2011. The SMP addresses the 

MID and the catchment areas within the broader Macalister Irrigation Area (MIA). Thus, there are 

two areas of concern: irrigated salinity and dryland salinity. Since the review in 2011, there has been 

no formal SMP, and the impetus for salinity management became subdued as water tables declined 

and salinity woes appeared to have receded in the drought. In the meantime, and as the climate has 

become wetter, the day to day actions for salinity management have been undertaken by SRW 

(groundwater pumping and monitoring) and by WGCMA (groundwater bore monitoring and 

mapping) and through the activities conducted under the Irrigation incentives program. 

Aspirational Targets laid out for the SMP (2005) were: 
 

 50% reduction in the area of land salinity from 2003 levels in areas of irrigation induced 
salinity 

 5% reduction in the area of secondary land salinity from 2003 levels in areas of dryland or 
ocean induced salinity affecting high value assets 

 100% compliance with the salinity requirements of the State Environmental Protection 
Policy for surface water quality for priority monitored sites (Waters of Victoria EPA, 1996) 

 50% decrease in the average salinity of Lake Wellington 

 50% increase in the time period where the water salinity of wetlands adjacent to Lake 
Wellington is below 1,500µS/cm; 

and these were to be delivered through five programs, of which three have bearing on the MLWMP: 

The Irrigation Salinity Management Program is divided into five sub-programs: 

 Irrigation Management Program (recharge reduction) 

 Vegetation Program (recharge reduction and discharge enhancement) 

 Sub-surface Drainage Program (discharge enhancement) 



 89 

 Surface Drainage Program (recharge reduction) 

 Living with Salt Program (live with the problem) 

   

The Dryland Salinity Management Program is divided into six sub-programs: 

 Whole Farm Planning (overarching planning tool) 

 Salinity Mapping and Investigation Program (determining the extent of the problem) 

 Perennial Pasture Program (recharge reduction) 

 Tree Program (recharge reduction and discharge enhancement) 

 Groundwater Pumping Program (discharge enhancement) 

 Living with Salt Program (live with the problem)  

 

The Surface Water Salinity Management Program is divided into two sub-programs: 

 Salinity Mapping Program (determining the extent of the problem) 

 Environmental Flows Program  

 

This plan period covered the latter part of the Millennium Drought, where low rainfall and low water 

allocations contributed to declining water levels, lower intensity of groundwater drainage pumping 

and a fading visibility of salinity as an important natural resources management challenge. It was 

noted that water tables had rebounded temporarily after flooding in 2007 and were increasing 

following a resumption of normal rainfall over summer 2010-11. 

The review (2011) commended the plan as being comprehensive and fundamentally sound, whilst 

ambitious and still relevant to the next phases of the program. The combined efforts of water table 

control pumping, increased irrigation efficiencies on farm and in the water distribution network 

were credited with reducing salinity on productive land and in reducing exports from MID to the 

Gippsland Lakes and its fringing wetlands. 

The review noted that the coverage of the groundwater monitoring network (totaling 260 

operational / 330 installed bores in the MID) was not sufficient to infer salinity and water table 

levels, especially in dryland areas in South Gippsland. Likewise, monitoring data was insufficient to 

show changes and (expected) improvements in surface water quality. The groundwater drainage 

pumping network in the MID and its environs was considered to be effective and not in need of 

expansion. Rather, it would be useful to refine the operational guidelines for pumping through 

improved water balance analysis and also estimate the impacts on surface water drainage. There 

was also concern about the impacts of salt disposal from these pumps and compliance with SEPP 

waterways requirements.  

The review also observed that much of the landscape, and particularly recharge areas, had long been 

converted to high value agriculture and that broad-scale revegetation would never be feasible. It 

argued for a retargeting of public funds away from regional recharge control efforts to localized 

discharge site management, in alignment with understanding of the West Gippsland Groundwater 

Flow system (reported by SKM in 2005). Whole farm planning was seen as a key activity, and one to 

encourage greater areas of permanent pasture and native vegetation on farm.  

The MATs for the MIA included targets of an additional 10,500 ha of irrigated area to be covered by 

WFPs with and attendant 800 ha/year of flood to spray conversion, with 50 ha/year of low to high 
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flow rate surface irrigation. These targets overlap those of the LWMP with common goals in 

reducing water table recharge and drainage (with salinity and nutrients so transported). There are 

detailed MATs for the management and limited extension of the groundwater drainage pumping 

network – and a general assessment that further works on farm drainage (tile and mole) and 

encouragement of further (private) groundwater pumping be suspended. 

At the time, due to a combination of reduced rainfall and improved on-farm irrigation practice, it 

was assessed that further surface drainage work was of low priority and that salinity and water 

logging is best addressed through improved irrigation management. Tree planting would remain a 

priority, although one to be better integrated with knowledge on salt interception in the landscape. 

Since there is strong overlap between key activities in LWMP and SMP there is a good case to 

combine salinity and nutrient activities management for MID under the next MLWMP. If this is done, 

there will need to be some other provisions under the WGRCS to monitor and manage dryland 

salinity outside the MID. 
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Attachment 5 

Relationship between phosphorus load exported from the MID and rainfall.  

There is a good overall correlation between annual phosphorus load and annual rainfall if the data 

point for 2014-15 is ignored (Figure 30), but if it is included (Figure 29) the correlation coefficient is 

weak, as it is on a quarterly basis (Figure 31).  

 

 

Figure 29 – Annual Phosphorous Load versus rainfall, MID 2001-2016 (2014-15 data point in green). 

 

One issue may be that rainfall records from the single weather station are not representative of 

what is happening across the MID, and it may be instructive to consider spatially averaged rainfall 

data from multiple stations or to investigate temporal and spatial variability in rainfall-runoff 

behaviour. 
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Figure 30 – Influence of rainfall on annual P load to Lake Wellington 2015 (SRW response to SEPP p20) note that 
data point for 2014-15 has been omitted. 

 

At a quarterly time-scale, there is a similarly weak correlation (R2 = 0.29) between P load and rainfall 

(Figure 31). 

 

Figure 31 Relationship between quarterly P load and rainfall, MID 2001-2016 

 

A plot of annual phosphorus loads versus annual streamflow would serve as a cross-check on 

whether rainfall is well represented or not. One challenge is that flows at the lower Latrobe river 

monitoring site are estimated from the nearest downstream gauging station. 

 


