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Foreword 

It is a challenging but ultimately rewarding time to be involved in catchment management. As we struggle with 
meeting the challenges of drought, competition for water, climate change and our old foes of salinity and 
biodiversity loss, we face a rapidly changing policy environment. Finding a way forward requires us to embrace 
these challenges and seek innovative solutions that protect the environmental future of the region, and 
provide pathways for a prosperous community. 
 
This update of the original 1989 Shepparton Irrigation Region Land and Water Salinity Management Plan seeks 
to build on the experience of the past, continue to address salinity and the biodiversity issues while finding 
approaches to deal with the future challenges. 
 
The strategic approaches of the past have served us well and we continue on this path. The Strategy adopted 
the principles of the triple bottom line and using an asset based approach long before they became 
fashionable. For example, the original Plan was focussed on four major objectives: 
 

¶ The Environmental objective: the Plan is to address current and future environmental 
problems resulting from high water tables and salinity in the region. On balance, salinity 
control activities are to maintain and where possible, enhance existing ecological processes. 

¶ The Social objective: wherever possible, the Plan is to provide the community with equal 
access to decision-making and financial resources required to implement salinity control 
works. The plan will reduce inequities resulting from uncontrolled salinity impacting 
differently on individuals. 

¶ The Economic objective: where works are undertaken to protect the region from high water 
tables and salinity, the value of benefits, both measurable and non measurable should 
exceed the costs. 

¶ The Financial objective: the Plan is to be both equitable and affordable to the individual, the 
regional community and the nation, now and in the future. 

 
The Goulburn Broken Irrigation Futures project has been influential in shaping our thinking about the 
challenges ahead. The project has allowed us to consider what the future might bring and how these different 
futures might require us to act. As a general principle the project has emphasised the need to maintain a 
flexible approach to our programs and to maintain our review process. 
 
We have achieved much in the first 15 years of implementing the Strategy and are determined to continue our 
success in the final 15 years. 
 
The Shepparton Irrigation Region Implementation Committee looks forward to working with our partners from 
the irrigation community, government, agencies, and the broader community, to ensure a vibrant, sustainable, 
and prosperous future. 
 
 
 
Peter Gibson 
Chair 
Shepparton Irrigation Region Implementation Committee 
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Glossary of Terms 

Biodiversity (biological diversity) ς This is the natural diversity of life: the sum of all our native species of flora 
and fauna, the genetic variation within them, their habitats and the ecosystems of which they are an integral 
part (Victoria's Biodiversity Strategy 1997). 
 
Conservation covenant - This is an agreement between a landowner and the Trust for Nature, which protects 
and enhances the natural, cultural and/or scientific values of the land. The covenant is registered on the 
property title and binds all future owners.  
 
Land of high conservation significance is covered by a covenant with Trust for Nature. Such land may have 
threatened plants or animals, or be one of the last remaining patches of bush in the area. The farm property 
may form part of an important wildlife corridor, or act as a buffer to protect a neighbouring National or State 
Park. In our region it usually means an area of high quality remnant vegetation which is fenced by the property 
owner and has a management regime to protect it. This usually means no grazing or grazing only at strategic 
times of the year, and so represents an income loss to the landholder. 
 
Earthwork planning controls - These controls were introduced across the whole SIR in 1994 through Local 
Government Planning Controls and make it necessary to obtain planning approval for earthworks on rural 
land. As laser grading to improve water use efficiency became more common, and as the Surface Water 
Management Strategy was developed and began to be implemented, it became clear that planning controls 
over earthworks were needed for two main reasons:  

¶ to ensure that works by landowners were compatible with the regional drainage network 

¶ to prevent damage and loss to others by landowners constructing inappropriate earthworks. 

 
Local Government provides a 50 per cent subsidy of the Planning Permit Fee to landowners who obtain 
Planning Approval through certifying a Whole Farm Plan (WFP). This encourages landowners to consider water 
management on their property in an holistic way rather than in a piecemeal approach. Whole Farm Planning is 
being adapted to further incorporate environmental issues such as native vegetation. While native vegetation 
may be identified on a WFP, separate application is required for any removal. Local Government benefits from 
this arrangement by receiving only one application for works rather than a number for any given property. This 
subsidy also demonstrates to the community that Local Government is strongly committed to the SIRCIS and 
its implementation.  
 

Benefit-Cost Ratio (BCR) ς This is the ratio of the present value of project benefits to the present value of 
project costs (DCE 1992 and Makeham, J.P. and Malcolm, L.R. 1993). The higher the BCR, the more 
economically viable is the project because it is earning more than the required rate of return. A BCR of 1.04 
means that for every dollar spent on the project, the benefits generated were valued at $1.04. 

 
Employment ς This measures the number of people employed (SPPAC 1989, page21). 

 
Income ς This measures payments to householders for labour input, including an imputed wage for self 
employed persons (SPPAC 1989, page21). 

 
Internal Rate of Return (IRR) ς This is the break-even discount rate.  It is the discount rate at which the present 
value of the benefits from a project equals the present value of the costs of the project. The higher the IRR, 
the more economically attractive is the project (DCE 1992 and Makeham, J.P. and Malcolm, L.R. 1993).   

 
Market-priced benefits or costs - A commodity has a market price if it can easily be traded. For example, milk 
ƛǎ ŀ ΨƳŀǊƪŜǘΩ ǇǊƛŎŜŘ ŎƻƳƳƻŘƛǘȅ ǿƛǘƘ ŀ farm gate price usually as either cents per litre or $ per kg butterfat. 

 
Net Present Value (NPV) ς This is the difference between the discounted values at a required discount rate of 
the future benefits and costs associated with the project (DCE 1992 and Makeham, J.P. and Malcolm, L.R. 
1993). The higher the NPV the more economically viable the project because the project is earning at that rate 
plus some more. If the NPV is negative, the project is not economically viable. 
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Output (gross value of production) ς This measures business turn-over at each stage and therefore includes 
double counting eg the value of milk produced is a dairy farm output but it is also included in the value of 
output of processed dairy products (SPPAC 1989, page 21). 

 
Real discount rate ς This is the rate that has been adjusted to eliminate the effect of expected inflation. 

 
Index of Stream Condition (ISC) ςThis is ŀ ƳŜŀǎǳǊŜ ƻŦ ŀ ǎǘǊŜŀƳΩǎ ŎƘŀƴƎŜ ŦǊƻƳ ƴŀǘǳǊŀƭ ƻǊ ƛŘŜŀƭ ŎƻƴŘƛǘƛƻƴǎΦ ¢ƘŜ 
ISC has been applied to about 2,500 km (25 per cent) of the GB cŀǘŎƘƳŜƴǘΩǎ ǎǘǊŜŀƳǎ ƻƴ ŀ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ǊŜŀŎƘ 
ōŀǎƛǎΦ ¢ƘŜ L{/ ǇǊƻǾƛŘŜǎ ŀƴ ƛƴŘƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ŜȄǘŜƴǘ ƻŦ ŎƘŀƴƎŜ ƛƴ ǊŜǎǇŜŎǘ ƻŦ ŦƛǾŜ ƪŜȅΰ άǎǘǊŜŀƳ ƘŜŀƭǘƘέ ƛƴŘƛŎŜǎΥ 

¶ hydrology (change in volume and seasonal flow) 

¶ physical form (stability, degradation, influence of artificial barriers and abundance/absence 
of in-stream debris) 

¶ streamside zone (plant species - native / exotic, spatial extent, width, continuity and links) 

¶ water quality (assessment of total phosphorus, turbidity, conductivity and pH) 

¶ aquatic life (abundance and type of macro invertebrates) (Goulburn Broken Regional 
Catchment Strategy, November 2003). 

 
Irrigation Development Guidelines (IDG) ς This is a guide for irrigation developers on the process that needs to 
be followed to obtain a Water Use Licence. 
 
Local Area Planning ς This is a process of the local community developing ownership of the SIRCIS. Procedures 
are used to identify the issues that have the most impact within their local area. Key community people and 
staff then have the opportunity to contribute to the development and implementation of the SIRCIS within 
that particular local area. It is a plan to establish a sustainable sound environment by identifying and 
overcoming land management and social problems through community action. Local Area Plans help ensure 
the accelerated implementation of existing natural resource programs (GB CMA 2007a, page 68). 
 
Management Action Target (MAT) ς This is a shorter term measure of the targeted quantity or quality of works 
or measures that will directly or indirectly impact on the quality of the resource or asset and usually aimed at 
achieving a particular Resource/Asset Condition outcome. 
 
Resource Condition Target (RCT) ς This is the targeted long term quality of a resource or asset and is usually 
expressed in terms of the quality of the resource/asset in question. 
 
Triple Bottom Line (TBL) ς This is an assessment which comprises a social, environmental and economic 
assessment of a particular action or program of actions to determine the benefits of undertaking an action. 
 
Water Use Licences (WUL) ς This is a licence to authorise the licensee to use water for irrigation on a property 
in accordance with the Water-Use Objectives and Standard Conditions. A WUL is granted by the Water 
Authority, on behalf of the Minister for Water. 
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Abbreviations 

AAV Aboriginal Affairs Victoria 

BMP Best Management Practice 

CDLWSPA Campaspe Deep Lead Water Supply Protection Area  

CMA Catchment Management Authority 

COAG Council of Australian Government 

CSIRO Commonwealth Scientific Industry Research Organisation 

DCE Department of Conservation and Environment (now DSE) 

DCD Drainage Course Declarations 

DNRE Department of Natural Resources and Environment (now DPI and DSE) 

DEP Drought Employment Program 

DPI Department of Primary Industries 

DSE Department of Sustainability and Environment 

EMS Environmental Management System 

EPA Environment Protection Authority 

EPBCA Environmental Protective Biodiversity Conservation Act 

EVC Ecological Vegetation Classes 

GBWQWG Goulburn Broken Water Quality Working Group 

GBWQS Goulburn Broken Water Quality Strategy 

GB CMA Goulburn Broken Catchment Management Authority 

GBIF Goulburn Broken Irrigation Futures 

GBRRHS Goulburn Broken Regional River Health Strategy 

GGAP Greenhouse Gas Abatement Program 

GMA Groundwater Management Area 

GMP Groundwater Management Plan 

G-MW Goulburn-Murray Water 

HVEF High Value Environmental Features 

IDG Irrigation Development Guidelines 

ISO International Organization for Standardization 

IDMOU Irrigation and Drainage Memorandum of Understanding 

KWSPA Katunga Water Supply Protection Area 

LAP Local Area Plans/Planning 

LWMP Land and Water Management Plan 

LWRRDC Land and Water Rural Research and Development Corporation (now Land and 
Water Australia) 

MDBC Murray Darling Basin Commission (now Murray Darling Basin Authority) 

NAP National Action Plan for Salinity and Water Quality 

NHT National Heritage Trust 
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O and M Operations and Maintenance 
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PPA Pest Plants and Animals 

R and D Research and Development 

R and I Research and Investigation 
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SIRCIS SIR Catchment Implementation Strategy 

SIR IC SIR Implementation Committee 
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SIRLWMP SIR Land and Water Management Program 1995 

SIRLWSMP SIR Land and Water Salinity Management Program 1989 

SPAC Salinity Program Advisory Committee 

SPPAC Salinity Pilot Program Advisory Council 

SSDP Sub-surface Drainage Program 
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TBL Triple Bottom Line 
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1. Introduction 

1.1. Salinity in the Shepparton Irrigation Region 

The Shepparton Irrigation Region (SIR) is located in northern Victoria and is part of the Goulburn Broken 
Catchment (Figure 1). The local governments within the SIR are the City of Greater Shepparton, Campaspe and 
Moira Shires. The major towns in the region are Shepparton, Echuca and Cobram. 
 
Prior to agricultural development and irrigation, the region's groundwater levels are thought to have been 
around 15 to 30 metres (m) below surface. Irrigation and tree clearing has altered the water balance and 
significantly increased the volume of water infiltrating the soil profile, resulting in rising groundwater levels, 
causing both waterlogging and salinity.  
 
Salinity and high watertables first became a major concern around the Tatura and Bamawm area in the 1930s. 
Successive wet years in the early 1970s have caused severe salinity problems that affected 50 per cent of the 
pear trees across the SIR. By the mid 1980s approximately 30 per cent of the SIR was underlain by shallow 
watertables (less than two metres deep) (SPPAC 1989, pages 10-14).  
 
The eȄǘǊŀǇƻƭŀǘƛƻƴ ŘƻƴŜ ǘƻ ǇǊŜŘƛŎǘ ǎŀƭƛƴƛǘȅ ƛƳǇŀŎǘǎ ƛŦ άƴƻǘƘƛƴƎ ƛǎ ŘƻƴŜέ ǎƘƻǿŜŘ ǘƘe areas with high watertable 
will increase from 159,000 hectares (ha) in 1987 to 218,000 ha in 2000 and 274,000 ha in 2020, about 55 per 
cent of the SIR (SPPAC 1989, page 40). Economic modelling done by the Salinity Pilot Program Advisory Council 
(SPPAC) showed the economic losses from salinity in the SIR would rise from $47 million per year in 2000 to 
$120 million annually by the year 2025 (SPPAC 1989, page 53)1. The actual watertable levels across the SIR 
were consistent with the predicted level up to the mid 1990s. Since then, the implementation of works and 
the drought have seen continual decline in the areas at high risk (G Smith, pers comm, 2010).  
 
The environment (SPPAC 1989, page 44) will also be adversely affected if nothing is done to address the 
problems of high watertable and salinisation. Effects such as: 

¶ destabilisation of river banks due to saline seepage from the high watertable  

¶ loss of riparian vegetation and precipitation of bank erosion and bed widening in streams 

¶ replacement of the natural species in the wetlands firstly by a dense mass of floating couch 
grass, then cumbungi and finally, by salt-tolerant aquatic plants, (some wetlands will be 
replaced by lignum and saltbush) 

¶ continued decline in remnant vegetation along streams and depressions and on the plains 
due to waterlogging, salinity, old age and insect attack. 

 
The Salinity Pilot Program Advisory Council (SPPAC) responded to the salinity and waterlogging challenges by 
developing the Shepparton Irrigation Region Land and Water Salinity Management Plan (SIRLWSMP) in 1989 
and the implementation started a year later.  
 
The title of the Plan was changed a few times to reflect an holistic approach to the management of natural 
resources in the SIR. The Plan is now known as the Shepparton Irrigation Region Catchment Implementation 
Strategy (SIRCIS). The SIRCIS is essentially a land and water management plan but now includes biodiversity, 
river health and climate change issues. The Shepparton Irrigation Region Implementation Committee (SIR IC) 
oversees the implementation of SIRCIS. SIR IC is part of the corporate and business management structure of 
the Goulburn Broken Catchment Management Authority (GB CMA). SIR IC also oversees projects in a part of 
the North Central Catchment on behalf of the North Central Catchment Management Authority (NCCMA). 

 

                                                     
1  In 2006 prices, the economic losses are about $78 million in 2000 rising to about $200 million in 2025. 
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Figure 1 SIR with municipal boundaries 
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1.2. Structure of the document 

This background report presents an overview of the SIRCIS and the result of the program reviews conducted 
between 2006 and 2007.  It contains a list of the assets, identifies the threats to these assets and the barriers 
to and drivers for change.  It also presents the recommended targets and actions to address the opportunities 
and manage the threats. 
 
The SIRCIS is made up of five key implementation programs: 

¶ Environment Program 

¶ Farm Program 

¶ Sub-surface Drainage Program (SSDP) 

¶ Surface Water Management Program (SWMP) 

¶ Waterways Program. 

 
This document is a part of a series of documents (Figure 2 and Table 1). 

 

 

Figure 2 Structure of the document 

 

Table 1 Sections of the documents 

Documents Contents 

SIRCIS Review 2005-2006 and Implementation 
Plan 2006-2007 to 2010-2011 (The Review) 

This document is a summary, setting out the 
justification for the Strategy, what has been 
achieved, what needs to be achieved and the 
benefits of Strategy implementation. 

SIRCIS Review 2005-2006 and Implementation 
Plan 2006-2007 to 2010-2011 (Background 
Report) 

This document provides detailed information of the 
Review. 

Program Reviews: 

¶ Environment 

¶ Farm 

¶ Surface Water Management 

¶ Sub surface Drainage 

¶ Waterways. 

These documents contain the result of the five-year 
review of each Program. Information from these 
reviews has been incorporated into the SIRCIS 
Review 2005-2006. 
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1.2.1. Changes to plan implementation since 1990 

There had been a lot of changes relevant to the Plan implementation since 1990 and also after the 2006-2007 
review. These are: 
 

a. The SIRLWSMP was introduced in 1989 and broadened over time. It is now referred to as the 
SIRCIS. From a largely salinity-focussed plan, the SIRCIS now also covers issues of 
biodiversity, river health and climate change.  

b. The Surface Drainage Program has been changed to the Surface Water Management 
Program (SWMP) in 1999 and this document uses the new name. 

c. The Sub-surface Drainage Program (SSDP) has been changed to the Groundwater and Salt 
Management Program (GSMP) in 2009 and this document uses the old name. 

d. The Drainage Nutrient Reduction Incentive Scheme (DNRIS) was introduced in 1998 as part 
of the Farm Program but was moved to the SWMP in 2003. 

e. Murray Darling Basin Commission (MDBC) has been changed to Murray Darling Basin 
Authority in 2009 and this document uses the old name. 

f. άhǳǊ ²ŀǘŜǊ hǳǊ CǳǘǳǊŜέ is one of the drivers for change and has been implemented since 
2004. 

g. Northern Victoria Irrigation Renewal Project (NVIRP) /FoodBowl Modernisation Project has 
been implemented since 2008. 

h. Northern Region Sustainable Water Strategy (NRSWS) was formally released in December 
2009 after 18 months of consultation. 

i. Lake Mokoan was decommissioned in 2009. 

j. Exemptions from the 4 per cent cap on water trading were granted in 2009. 

k. ¢ƘŜ Ψ{ŜŎǳǊƛƴƎ ƻǳǊ bŀǘǳǊŀƭ CǳǘǳǊŜΩ ²ƘƛǘŜ tŀǇŜǊ ǿŀǎ ǊŜƭŜŀǎŜŘ ƛƴ нллфΦ 

 

1.2.2. Limitations of this report 

One limitation in the program reviews is inconsistency in the investment horizon and period covered: 

¶ The reviews of the Environment, Farm and Surface Water Management Programs in 2007 
covered the investment period from 2001-2002 to 2005-2006. 

¶ The review of the SSDP in 2006 covered the investment period from 1990 to 2030. 

¶ The Cost-Benefit Analysis of the DNRIS in 2007 covered the investment period from 1998 to 
2006. The Scheme was not included in the review of either the Farm Program or the Surface 
Water Management Program. 

¶ Review of the Waterways Program in 2007 covered the period 2000-2001 to 2005-2006. The 
ǊŜǾƛŜǿ ǿŀǎ ƴƻǘ ŀǎ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ŀǎ ǘƘŜ ƻǘƘŜǊ ŦƻǳǊ ǇǊƻƎǊŀƳǎ όŜƎ ƴƻ άǘǊƛǇƭŜ ōƻǘǘƻƳ ƭƛƴŜ 
ŀƴŀƭȅǎƛǎέύΦ  

 
A more robust economic analysis will be conducted in 2011 when the Strategy will be reviewed after 20 years 
of implementation.  It will address the limitation stated above and the assumptions to be used will be 
consistent across all Programs. The Drainage Evaluation Spreadsheet Model (DESM) used in the review of the 
Surface Water Management and Sub-surface Drainage Programs has the capability to run the analysis of the 
whole Strategy.  
 

This document has focussed separately on each program ŜȄŎŜǇǘ ŦƻǊ ǘƘŜ ΨǘǊƛǇƭŜ ōƻǘǘƻƳ ƭƛƴŜΩ ŀƴŀƭȅǎƛǎ όSection 
7), cost-sharing arrangement (Section 11.3) and funding requirements (Section 11.4). The Farm and 
Environment Programs are combined at the strategic level but remained separate programs at the operational 
level.  

 

Some areas in the Shires of Campaspe and Moira are not within the SIR.  As such the statistics from the 
Australian Bureau of Statistics (ABS) and the Department of Sustainability and Environment (DSE) presented in 
this document cover areas outside of the SIR. 
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2. The Shepparton Irrigation Region Catchment Implementation 
Strategy  

This section briefly describes the SIRCIS and its history. It details the vision for the 
future as well as outlining some of the SIRCIS mechanics and the review process. 

 
The SIRCIS is a 30-year land and water management plan designed to protect and enhance the natural assets 
of the SIR in order that the Region has a healthy and prosperous future with a vibrant community.  
 
This 2005-2006 update of the SIRCIS celebrates the successes of catchment management in the SIR to date 
and identifies key challenges to achieving the SIR and broader Goulburn Broken Regional Catchment Strategy 
(GBRCS) visions. In doing this, the SIRCIS provides the mechanism to leverage government investment in 
natural resource management in the SIR. 
 
The five Programs of the SIRCIS provide the detail on the relevant regional issues and what actions when, how 
and where.  
 

Table 2 is a summary of the issues that each Program addresses. 

 

Table 2 Program summary, SIRCIS, 2006 

Programs Issue Action 

Farm  
 

Salinity Preventing groundwater recharge by: 

¶ developing and implementing a whole farm plan (WFP) 

¶ installing reuse systems 

¶ installing automatic irrigation systems. 

Water quality 
decline 

Preventing loss of nutrient rich water from farms through 
irrigation management and layout improvements. 

Environment Biodiversity loss Incentives for remnant protection and biodiversity plantings. 

Surface Water 
Management 

Salinity Preventing groundwater recharge by providing a drainage 
network to remove irrigation induced rainfall runoff from a 1 in 2 
year rainfall event within 5 days. 

Sub-surface Drainage  Salinity Providing for strategic use of pumped groundwater to prevent 
rising groundwater levels. 

Waterways Biodiversity loss Providing for revegetation of waterways, construction of fish 
passage to allow fish movement up stream and control of weeds. 

Water quality 
decline 

Providing for activities such as removal of stock watering in rivers. 

 

 
The Environment Program supports the implementation of the Farm, SSDP, SWMP and Waterways Programs. 
In recent years it has focussed on strategic planning including Biodiversity Action Planning (BAP) and high 
value environmental features for SSDP and SWMP. The Environment Program has been instrumental in 
mapping environmental features in the SIR and assessing their habitat/biodiversity values towards establishing 
their priority for action. 

 

2.1. Establishing the vision 

The SIR is one of the few non-coastal areas in Australia that is thriving; however land use patterns are 
changing. 
 
The world demand for food will continue to increase, driving an expansion of the {LwΩǎ ŀƎǊƛŎǳƭǘǳǊŜ ǎŜŎǘƻǊΦ ¢ƘŜ 
SIR's population is growing and the cultural and demographic mix is changing. A diverse community requires a 
diverse approach to engagement. SIR IC has a strong history of working with multicultural groups. 

 
¢ƘŜ ǊŜƎƛƻƴΩǎ ǇƻǇǳƭŀǘƛƻƴ Ƙŀǎ ŀ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ǾŀƭǳŜ ƻŦ ƴŀtural assets and the 
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ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ ǘƘŜ ǊŜƎƛƻƴΩǎ ǇǊƻŘǳŎǘƛǾŜ ŎŀǇŀŎƛǘȅ ǘƘŀǘ ǘƘŜ ŀǎǎŜǘǎ ƳŀƪŜΦ bŀǘǳǊŀƭ and agricultural assets are 
interconnected and degradation of any natural asset may have an adverse impact on the other assets. 
Biodiversity assets, in particular, are under threat from salinity and intensification of agriculture. 
 
Water is becoming increasingly scarce with strong competition among environmental, agricultural, urban, 
industrial and recreational demands. Water markets and water reform programs will continue to be major 
drivers of land use change. The water market is driving the increase in water productivity (money generated 
per megalitre of water used). Development of the mechanism that enables water entitlements to be 
transferred has presented the opportunity to better match water and land use to land capability. 
 
Irrigated agriculture is undergoing a time of dramatic change with pressures occurring on many fronts. Of 
pressing concern is how the SIRCIS responds to water scarcity, plans for connecting Melbourne to the SIR 
water supply, updating aging irrigation infrastructure, climate change and environmental requirements. 
 
The prolonged drought is resulting in rapid structural adjustment of agricultural industries, especially dairying. 
Adjustment that would have taken 10 years is likely to take less than two. It is too early to predict how a dairy 
farm will look in a decade, although it is likely farm entities will get larger as some farmers leave the industry. 
 
Further options for managing salt in the irrigation area will need to be developed. Drainage diversion remains 
an important part of managing salt exports but, as drainage flows decrease (because of improved water use 
efficiency and climate change), the salinity concentration will increase, which will reduce the water quality for 
diverters and other downstream users. This will require more effort in identifying other salt management 
options within irrigation areas. 

 

2.1.1. Implications for the future of the region 

Agricultural industries are becoming more efficient, with production levels doubling every 10 years (GB CMA 
2003, page 10) and land used for agriculture decreasing. The choice to use land for rural living rather than 
agriculture is becoming common. 
 
¢ƘŜ {Lw ŎƻƳƳǳƴƛǘȅΩǎ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘe importance of its biodiversity assets has grown significantly. There 
is an increased community expectation that these assets should be protected and rehabilitated from the 
effects of clearing, salinity, nutrients, and pest plants and pest animals. 
 
The shift in land use likely to occur over the next 50 years may result in a mosaic that comprises: 

¶ an intensive agricultural zone with a smaller ecological footprint - ΨŘƻǳōƭŜ ǘƘe production 
ŦǊƻƳ ƘŀƭŦ ǘƘŜ ƭŀƴŘΩ 

¶ an increased conservation zone where the land previously used for traditional agriculture is 
managed for nature conservation 

¶ a change in rural living areas where land, particularly near urban centres, is converted to 
lifestyle farms and smaller farms where the main household income is from activities other 
than agriculture and which may offer additional conservation benefits. 

 

2.1.2. ¢ƘŜ ǊŜƎƛƻƴΩǎ Ǝƻŀƭǎ ŀƴŘ ǘƘŜ ΨǘǊƛǇƭŜ ōƻǘǘƻƳ ƭƛƴŜΩ 

The SIRCIS must demonstrate how the government (public) and landholder (private) investments in natural 
resource management will maximise the 'triple bottom line'. That is, how the economic, social and 
environmental outcomes from investment will be maximised and how potential trade-offs among these 
outcomes will be identified and considered. 
 
Actions that are promoted by the SIRCIS and its programs often generate environmental, economic and social 
benefits. In some cases, the actions might generate an economic or social benefit, but an environmental cost. 
It is important these costs and benefits are made explicit, so that investors and decision-makers can carefully 
consider the multiple benefits that can arise from investing in particular actions and the trade-offs that might 
be required. 
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2.1.3. The importance of long-term programs 

In one sense, the challenges facing the SIR remain largely unchanged since the SIRLWSMP was developed. This 
reinforces the need to develop and implement long-term plans and programs. The SIRCIS is part way through 
its 30-year implementation. Progress to date represents significant investment by governments and 
landholders. It is essential that investment in these programs continues in order to capture the benefits of the 
investment made to date. 

 

2.2. Vision 

SIR IC has adopted the following vision for the SIR: 
 
The natural resources of the SIR are being managed sustainably for current and future generations with: 

¶ abundant and well maintained environmental assets delivering a range of ecosystem 
services 

¶ local and international recognition for its high quality produce 

¶ a progressive and enthusiastic community that is actively engaged in care of its natural 
resources. 

 
The Irrigation Futures Project (see Section 8.2 for more information) developed aspirations for 2035 which 
have also been adopted by SIR IC. 

 

2.3. Goals 

SIR IC has adopted the following program goals: 
 

Environment Program Goal 

To protect and enhance natural assets and their ecosystem processes and functions in a way that 
provides benefits for native biodiversity, social and economic aspects (GB CMA 2007d, page 14).  

 

Farm Program Goal 

To improve land management practices on private land within the SIR to protect and enhance the 
environment, to improve economic viability, and to help rural communities make informed decisions 
(GB CMA 2007a, page 9). 

 

Sub-surface Drainage Program Goal 

To work with community to provide innovative groundwater and salt management services which 
support sustainable agricultural practices and protect environmental assets across targeted areas of 
the SIR (GB CMA 2007c, page 3). 

 

Surface Water Management Program Goal 

By 2020, improve the health of natural resources and improve the productivity in the SIR by providing 
an appropriate Surface Water Management service in areas where the total economic, social and 
environmental benefits, exceed the cost (GB CMA 2007b, page 49). 

 

Waterways Program Goal 

To protect and enhance the natural riverine features in the region, improve water quality, and the 
social, economic and cultural values they provideέ (GB CMA 2007g, page ii). 
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2.4. Strategy history 

2.4.1. Strategy scope 

The SIRCIS sets the framework for natural resource management within the SIR. Details of the threats and 
ǇǊƻƎǊŀƳǎ ǊŜƭŀǘƛƴƎ ǘƻ ǘƘŜ ǊŜƎƛƻƴΩǎ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜ ƳŀƴŀƎŜƳŜƴǘ ŀǊŜ ŦƻǳƴŘ ƛƴ ǘƘŜ ǎǳǇǇƻǊǘƛƴƎ ǇǊƻƎǊŀƳǎΣ ŀŎǘƛƻƴ 
plans and technical papers. The Program reports are stand alone documents about the threats, such as salinity 
and pest plants and/or the asset that we want to protect, such as rivers and biodiversity. 
 
The programs attempt to isolate issues to help us to understand and communicate them. The strong linkages 
between issues in natural resource management make the task of isolating issues very challenging. The 
programs set out a long-term program of works and describe the options and trade-offs for addressing 
particular issues. 
 
Although strongly focussed on salinity management, the SIRCIS integrates components of other Goulburn 
Broken Catchment-wide plans. This ensures that benefits of actions are maximised and the SIRCIS reflects the 
implementation framework that has evolved. Figure 3 describes the relationships between the national and 
local strategies and plans. 

 

2.4.2. How did we get here? 

Salinity first became a major concern around the Bamawm area in the 1930s. The successive wet years in the 
early 1970s caused severe salinity problems that affected 50 per cent of the pear trees across the SIR. By the 
mid 1980s approximately 30 per cent of the SIR was underlain by shallow watertables (less than two metres 
deep) (SPPAC, 1989).  
 
By the late 1980s it became clear the SIR needed to respond to the salinity threat. In response to the Victorian 
DƻǾŜǊƴƳŜƴǘΩǎ ά{ŀƭǘ !Ŏǘƛƻƴ - Wƻƛƴǘ !Ŏǘƛƻƴέ initiative the community developed the SIRLWSMP 1989.  
 
The SIRLWSMP was salinity focused but has evolved overtime to encompass a broad range of environmental 
and sustainability issues. The Plan has been regularly reviewed and is now known as the SIRCIS. The SIRCIS 
integrates a broad range of issues (
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Table 3), reflecting changing community expectations and government policy.  
 

 

 

Figure 3 Strategies and plans relevant to the SIRCIS 
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Table 3 Evolution of natural resource management strategies in the SIR 

Periods Strategic documents 
Natural resource management 
features Institutional features 

1987-
1990 

SIR Land and Water Salinity 
Management Plan 1990 

Description: 

¶ salinity focused 

¶ 'environment' is acknowledged as 
important, but what this means or 
how it will be included is not 
known. 

Overview: 

¶ empowering community leaders 

¶ decentralised decisions 

¶ multi-stakeholder participation 

¶ implementation programs established 

¶ local government, state agriculture and 
conservation agencies come closer together. 

1996 SIR Land and Water 
Management Plan 1996 

Changes: 

¶ SIRLWSMP is re-badged (salinity 
dropped) to reflect an holistic 
approach to land and water 
management 

¶ water quality is included as a 
major issue. 

Implementation programs are reviewed 

1999 SIR Water Supply 
Protection Area (WSPA) 
Management Plan 

The focus is on the management of 
shallow aquifers (depth of less than 
25 m from ground surface) for the 
control of groundwater levels and 
prevention of salinisation. 

Goulburn-Murray Water (G-MW) administers 
and enforces the management plan. 

2001-
2002 

Implementation program 
reviews: 

¶ Environment 2001 

¶ Farm 2001 

¶ Sub-surface Drainage 
2002 

¶ Surface Water 
Management 2002. 

Pest plants and animals are included 
in the Farm Program. 

Changes: 

¶ Environment Program becomes totally 
integrated into other programs 

¶ River Health becomes Waterways Program 
in the Goulburn Broken Regional River 
Health Strategy (GBRRHS).  

2003 SIR Catchment Strategy 
(SIRCS) 2003 

Focus: 

¶ floodplain management 

¶ climate change  

¶ soil health. 

Activities: 

¶ the focus on natural assets is formalised 

¶ first attempt to standardise resource 
condition and management action targets in 
line with national approach 

¶ self-assessment of άstandard practice 
checklistέ approach to catchment 
management. 

Campaspe Deep Lead 
WSPA Management Plan 

The focus is on the management of 
the deep aquifer (below a depth of 
25 m from the ground surface) in the 
protection area. 

G-MW administers and enforces the 
management plan. 

2004 Irrigation Drainage 
Memorandum of 
Understanding (IDMOU) 

Continuous improvement through 
adaptive management processes is a 
focus. 

Focus on: 

¶ regular performance reviews 

¶ audits 

¶ enhanced monitoring programs. 

2005-
2006 

Reviews of 
implementation programs: 

¶ Environment  

¶ Farm  

¶ Sub-surface Drainage 

¶ Surface Water 
Management. 

The SIRCIS is starting to grapple with 
climate change. 
 

The following changes occur: 

¶ Farm and Environment Programs are 
combined at the strategic level under one 
Working Group but remain separate at the 
operational level 

¶ SIRCS is renamed SIRCIS 

¶ 2005 the River Health - Waterways Program 
is formally recognised as a SIRCIS Program. 

Katunga WSPA 
Management Plan 

The focus is on the management of 
the deep aquifer (below a depth of 
25 m from the ground surface) in the 
protection area. 

G-MW administers and enforces the 
management plan. 

2007 Review of the Waterways 
Implementation Plan  

The focus is on in-stream and 
riparian habitat and water quality.  

Critical institutional issues: 

¶ G-MW Reconfiguration 

¶ NVIRP/FoodBowl Modernisation Projects. 
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The SIRCIS still has a major emphasis on combating the causes of salinity, reflecting the significance of this 
threat to natural assets and the prosperity derived from them. Living with salt and managing it will be a fact of 
life for many decades as a strong and prosperous SIR community depends on the security of the irrigation 
industry, which in turn relies on healthy rivers and land, and a secure water supply. 
 
άhǳǊ ²ŀǘŜǊ hǳǊ CǳǘǳǊŜέ - ǘƘŜ bŜȄǘ {ǘŀƎŜ ƻŦ ǘƘŜ DƻǾŜǊƴƳŜƴǘΩǎ tƭŀƴ όнллтύ ǎŜǘǎ ƻǳǘ ƛƴƛǘƛŀǘƛǾŜǎ ŦƻǊ ǿŀǘŜǊ 
conservation in Victoria. Understanding water entitlements and the introduction of water use licences are two 
major water reforms introduced to improve the management and use of water supplies.  
 
The SIRCIS projects and programs are underpinned by these reforms.  In addition to these programs, annual 
regional management plans contain even more detail about the work programs. 

2.4.3. Why have a strategy? 

Rising watertables and increases in salinity have been identified as major threats to farm production and the 
economy in the SIR. It also affects the environmental assets.   
 
The study conducted by Kelly (1994) found that 50 per cent of the few remaining areas of native vegetation is 
threatened by high watertables (<3m). Only 3.7 per cent of the Region has native vegetation cover. Shallow 
seasonal wetlands (>1 ha) within the SIR have been reduced by 48 per cent with the majority of the remainder 
being highly degraded, (Kelly, 1994a). The SIR is also home to approximately 15 highly threatened fauna 
species that need protection. Local flora communities identified as being highly threatened by salinity include 
White Cypress or Murray Pine, Buloke, Yellow Box and Grey Box (Kelly, 1994). 
 
The regional economy and the long term viability of the SIR are thought to be dependent on a successful 
response to the salinity issue. 

 

2.4.4. Shepparton Irrigation Region Land and Water Salinity Management 
Plan 1990 Preferred Plan 

Several management options were analysed in the founding SIRLSWMP: 

¶ άDo nothingέ or άbƻ tƭŀƴέ 

¶ Farm Program Only (implementing only the Plan activities on farms, without connecting 
surface water management systems and groundwater pumps) 

¶ Full Watertable Control (an integrated package of Farm, and Regional surface and sub-
surface drainage) 

¶ Economic Guidelines (only those activities meeting strict economic criteria) 

¶ Preferred (a balance between protecting the land and water resources within an economic 
framework). 

 
The Preferred Plan represented a balanced option and was a package that included all of the farming 
community hence making implementation easier. This option also was most likely to have the support of local 
governments and other partner agencies. The Preferred Plan provided good coverage of surface water 
management systems for all but 40,000 ha of the region, and was in areas where the most active and involved 
farm salinity groups were located. 
 
The SIRLWSMP focused on four major objectives: 
 

¶ Environmental objective 
The Plan is to address current and future environmental problems resulting from high 
watertables and salinity in the region. On balance, salinity control activities are to maintain 
and where possible, enhance existing ecological processes. 

¶ Social objective  
Wherever possible, the Plan is to provide the community with equal access to decision-
making and financial resources required to implement salinity control works. The Plan will 
reduce inequities resulting from uncontrolled salinity impacting differently on individuals. 
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¶ Economic objective  
Where works are undertaken to protect the region from high watertables and salinity, the 
value of benefits, both measurable and non measurable, should exceed the costs. 

¶ Financial objective  
The Plan is to be both equitable and affordable to the individual, the regional community 
and the nation, now and in the future. 

 
 

The SIRLSWMP had four programs: 

¶ Farm Program 

¶ Surface Drainage Program 

¶ Sub-surface Drainage Program 

¶ Environmental Program.  
 
The Plan was extensively reviewed in 1995 and 2003. This is the third review of the Plan and will provide 
direction from 2006-2011. 

 

2.4.5. Changing targets and adaptive management 

Over the life of the Strategy things have not stood still. New issues have emerged, science has progressed, 
communities and external factors (drought, terms of trade, etc), and State and Federal priorities and policies 
have changed. The Strategy has evolved to deal with such challenges through continuous improvement and 
policy development and through the regular five yearly reviews. When new information has informed the 
programs, the targets and programs have been modified. 

 

2.5. The context 

2.5.1. Philosophy (eg assets-based approach, capacity building) 

The Commonwealth Scientific and Industrial Research Organisation (CSIRO) developed an asset-based 
approach to catchment management for the Goulburn Broken Catchment (Figure 4). The catchmentΩǎ ǎƻŎƛŀƭ 
assets, consisting of its people (individually and as communities of interest) and its economic assets (physical 
and financial) depend upon ecosystem services provided by its natural assets. These assets are detailed in 
Section 4. 
 
Threats to natural assets are threats to the catchmentΩǎ ǎƻŎƛŀƭ ŀƴŘ ŜŎƻƴƻƳƛŎ ŀǎǎŜǘǎΦ aŀƧƻǊ ǘƘǊŜŀǘǎ ƛƴŎƭǳŘŜ 
salinity, water quality decline arising from nutrients and sedimentation; pest plants and animals; climate 
change; soil health decline; and the loss of biodiversity. 

 

 

Figure 4 Assets, threats and actions framework  

 

Source: CSIRO 2001, page 5 cited in GB CMA 2003, page 27 
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Investment decisions centre on determining the appropriate mix of management actions that can provide the 
best overall outcome for the region. Management actions are either works actions or capacity building actions.  
 
Works actions are direct physical changes or structures such as removal of weeds, tree planting or 
construction of a fence. Targets can be set for these works actions on a short-term (one to five years) or long-
term basis. 
 
Capacity building actions are programs that increase the capacity of the community and its agencies to 
implement a particular works action. A capacity building action can influence more than one works action. 
Examples of capacity building actions include planning, extension and/or research and development.  
 
The challenge is to select the most efficient, and economically feasible, mix of management actions that will 
lead to overall improvement in the quantity and quality of the assets.  

 

2.5.2. Understanding ecosystem services 

Natural assets such as soil, water, air and biodiversity are the foundations of the ecosystem. These assets are 
valued in their own right as important resources we strive to protect so they are available for future 
generations. We are now beginning to appreciate the inter-connectedness of these assets and how protecting 
one provides benefits for other natural assets. 
 
The term άecosystem servicesέ is used to describe the benefits that natural assets provide (Figure 5). For 
example natural assets provide clean water, recreation and lifestyle opportunities, replenishment of soil 
following a cropping cycle and maintaining habitat for wildlife (CSIRO, 2001). 

 

 

 

Figure 5 Ecosystem services conceptual framework 

 

Source: CSIRO cited in GB CMA 2003, page 28 

 

2.5.3. Program logic 

Program logic is the term used to explain the links between Strategy outcomes, program outputs 
(management actions), assumptions and annual investment planning (these are also known as Regional 
Management Plans). The links between these elements are shown in Figure 6 and illustrate the importance of 
assumptions for measuring outcomes. 
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Figure 6 Relationship between outputs, assumptions and outcomes 

 
Source: GB CMA 2003, page 29 

 
In deciding on the appropriate mix of management actions, assumptions are made about the relationship 
between the management action and the impact of that action in terms of addressing the threat or enhancing 
the asset. In some cases the assumptions have been well tested and we can move forward with confidence. In 
other cases we are less sure, but are confident the actions generally produce positive natural resource 
management benefits. The latter group of actions is the subject of on-going research and development.  
 
The assumptions we make are an important part of the Strategy. We are addressing threats and processes 
with many years, and sometimes decades, between the cause and effect. For example, the causes of the 
salinity problems began 150 years ago as we cleared the landscape, but the impact was not readily apparent 
until the 1970s. The management actions can take just as long before they have a significant impact on the 
threat.  
 
This presents challenges for reporting to the community and government on progress towards achieving 
outcomes.  
 
A second area of complexity in measuring outcomes ƛǎ ŀǘǘŀŎƘƛƴƎ ŀ άǾŀƭǳŜέ ǘƻ ǘƘŜ ƴŀǘǳǊŀƭ ŀǎǎŜǘΦ !ǎ ŘƛǎŎǳǎǎŜŘ ƛƴ 
ǘƘŜ ǇǊŜǾƛƻǳǎ ǎŜŎǘƛƻƴ ǘƘŜ ǊŜƎƛƻƴΩǎ ǿƻǊƪ ǿƛǘƘ CSIRO on Ecosystem Services will assist with valuing natural 
resource assets. Where the asset generates goods such as agricultural produce, the direct economic benefit 
can be readily measured in dollars. Many ecosystem services result in benefits that are measured in different 
άcurrenciesέ, such as improved recreation and habitat values. The different currencies create a challenge when 
comparing values and communicating the άtriple bottom lineέ of environmental, social and economic 
outcomes of a project. 

 

2.5.4. The monitoring, evaluation and reporting framework 

The uncertainty around investment decisions requires the region to have a strong monitoring, evaluation and 
reporting framework. The GB CMA has developed a Monitoring, Evaluation and Reporting Framework (MER). 
SIR IC follows this framework and the information generated from it enables the review of progress and 
adaptation of programs in the light of better information. Figure 7 shows the generalised process for 
conducting MER in the GB CMA. 
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Figure 7 Monitoring, evaluation and reporting cycle 

 

Source:  Garrett B and McLennan JR 2004, page 6 

2.5.4.1. Monitoring 

Monitoring programs have been in operation for many years to detect threats and trends, determine priorities 
and assess progress towards achieving catchment strategy targets for salinity, nutrient and other 
environmental issues. The information collected is used to determine the priority of SIRCIS works, indicate the 
threat to the region's natural resources, provide information on the effectiveness of SIRCIS works and refine 
management plans. 
 
Groundwater levels are monitored at nearly 1800 locations across the region, with the monitoring frequency 
varying from monthly to annually. It is now over 20 years since the first watertable maps were produced and 
widely distributed. 
 
aƻƴƛǘƻǊƛƴƎ ƻŦ ǎǳǊŦŀŎŜ ŘǊŀƛƴŀƎŜ ǿŀǘŜǊ ŎƻƳƳŜƴŎŜŘ ƛƴ ǘƘŜ ƭŀǘŜ мфулΩǎ ǳƴŘer the SIRLWSMP and expanded over 
the following decades. Of the area of the SIR served by primary SWMS, 93 per cent are continuously 
monitored for flow; 90 per cent are continuously monitored for salinity; and 87 per cent are monitored for 
nutrients, pH, turbidity and suspended solids (fortnightly).   
 
The monitoring of flow and salt levels in SWMS and streams across the region covers a total of 32 sites. This 
enables determination of salt loads exported to the River Murray, to meet requirements under the Murray 
Darling Basin and Victorian salinity strategies/plans, and allows assessment of salinity strategy implementation 
progress. A recent review of 10 years of data concluded that the current monitoring program was meeting all 
requirements.  
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Monitoring of nutrient levels in surface drainage water commenced in 1990 at four sites and has since 
expanded to 14 sites. Results are used to assess progress against the nutrient load reduction target set in the 
water quality strategy, which primarily aims to reduce the risk of eutrophication and blue-green algal blooms.  
 
The Waterwatch community monitoring program for drainage water was re-named Drainwatch. Dry 
conditions since 2002 resulted in low drain flows that restricted sampling opportunities. 
 
Monitoring is also being undertaken to determine the long term impacts of high watertables and salinity on 
natural features. Groundwater depths and salinity levels, vegetation transects and photographs were recorded 
for three wetland and four terrestrial sites. The water quality parameters were also measured in wetlands with 
water. 
 

2.5.4.2. Evaluation 

The Programs under SIRCIS are evaluated every five years to assess their economic, environmental and social 
efficiency, effectiveness and appropriateness. The evaluation can be qualitative, quantitative or both.  
Economic evaluation of projects [ex-ante (before) and ex-poste (after)] are also undertaken to determine their 
economic feasibility. 

 

2.5.4.3. Reporting 

The results of the monitoring and evaluation activities are reported to the stakeholders in the form of written 
reports and presentations to appropriate forum. SIR IC produces annual reports covering SIRCIS activities, 
achievements, budget and final expenditure. 
 

2.5.5. Precautionary principle 

The philosophy has been that lack of knowledge should not dictate inŀŎǘƛƻƴΦ {Lw L/ ŀŎǘǎ ǿƘŜǊŜ ƛǘ Ƙŀǎ άƎƻƻŘ 
ŜƴƻǳƎƘέ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ the MER strategy is implemented to ensure programs are updated as monitoring 
occurs and new understanding is reached. 

 

2.5.6. Policy, planning and legislative framework 

The GB CMA was established in 1997 under the State's Catchment and Land Protection Act 1994 to manage 
land and water resources in the Goulburn Broken Catchment. 
 
The GB CMA is a statutory Authority under the Water Act 1989 and the Catchment and Land Protection Act 
1994, and operates according to specified protocols. The GB CMA has regular reporting requirements including 
an Annual Report which is audited by the Auditor General and tabled in Parliament. The SIR IC is a committee 
of the GB CMA and reports to the GB CMA Board. 
 
The SIRCIS is governed by, and responds to, a variety of legislation and policy initiatives. The most important 
are detailed below. A detailed list of Commonwealth and State legislation and policy documents that influence 
natural resource management in the SIR is provided in Appendix 9. 
 
The Water Act 1989 is the most significant state legislation for the SIR. This Act:  

¶ provides for the integrated management of all elements of the water cycle 

¶ ensures water resources are conserved and properly managed for sustainable use and for 
the benefit of present and future Victorians 

¶ maximises community involvement in the making and implementation of arrangements 
relating to the use, conservation or management of water resources 

¶ provides formal means for protecting and enhancing environmental qualities of waterways 
and their in-stream uses  

¶ provides for the protection of catchment conditions. 
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The Commonwealth's Environmental Protection and Biodiversity Conservation Act 1999 is also significant for 
the SIRCIS. Actions occurring after July 2000 that is likely to have significant impact on matters of national 
environmental significance are subject to a rigorous assessment and approval process. An action includes a 
project development, undertaking of an activity or series of activities. Matters of national environmental 
significance identified in the Act are: 

1. World Heritage properties  

2. Ramsar listed wetlands  

3. nationally threatened species and ecological communities 

4. migratory species 

5. Commonwealth marine areas 

6. nuclear actions. 

 
The second, third and fourth matters of national environmental significance may impact on the SIR. 
 
±ƛŎǘƻǊƛŀΩǎ ǊŜŦƻǊƳ ŀƎŜƴŘŀ ƛǎ ŘŜǘŀƛƭŜŘ ƛƴ ǘƘŜ нллп ²ƘƛǘŜ tŀǇŜǊ ΨOur Water Our FutureΩΦ Naturally, this agenda is 
having and will continue to have a large impact on the SIR. The introduction of Water Use Objectives and 
Water Use Licences is probably the key reform in terms of the SIRCIS. More information can be found in 
Section 8.1.1. 

 

2.5.7. Implementation and engagement structure 

The SIRCIS is delivered primarily through a Catchment Partnership as detailed in the SIR IC Communication 
Strategy January-June 2007. Its success depends on the actions and cooperation of a number of partners. In 
particular this includes: 

¶ landholders 

¶ Goulburn-Murray Water (G-MW) 

¶ Department of Sustainability and Environment (DSE) 

¶ Department of Primary Industries (DPI)  

¶ Environment Protection Agency (EPA) 

¶ Goulburn Valley Water (GVW) 

¶ local Government 

¶ landcare groups 

¶ Local Area Plan groups  

¶ Water Services Committees. 

 
SIR IC reports to the GB CMA Board and has an extensive community engagement network. Each of the SIRCIS 
programs has a Working Group which provides advice to SIR IC on policy and funding decisions. These Working 
Groups contain representation from local landowners, irrigators, environmentalists as well as agency staff. The 
Working Groups provide a valuable link between SIR IC and people who relate directly to the environmental, 
social and economic needs of the community. An over-arching technical working group known as the 
Shepparton Irrigation Region Technical Committee (SIRTEC) with key partner organisation representatives 
provides comment to SIR IC on the broad impact of natural resource management issues and Regional 
Catchment Strategy implementation issues. Figure 8 outlines the relationships between the committees and 
partners. 
 
Additional to representation on committees and working groups, agency staff work with landowners and local 
media to promote the SIRCIS programs. This is done through incentive schemes, field days and media 
promotion. The role of each SIRCIS partner is described in Appendix 8. 
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Figure 8 Community engagement, SIRCIS 

 

2.5.8. Communication strategy 

SIR IC has a Communication Strategy, which is updated every six months. The purpose of the Communication 
Strategy is to: 
 

provide SIR IC with the means of demonstrating to stakeholders and partners that it is connecting 
appropriately with all stakeholders. These include the major political, economic, market, competitive 
and social influences which can impact on the successful implementation of the Regional Catchment 
{ǘǊŀǘŜƎȅέ όD. /a! нллтŜΣ ǇŀƎŜ ƛƛύΦ 

 
The Communication Strategy details key messages, audiences and partners as well as key external factors 
ǿƘƛŎƘ ŀŦŦŜŎǘ ǘƘŜ {Lw/L{ ǎǳŎƘ ŀǎ ǘƘŜ άhǳǊ ²ŀǘŜǊ hǳǊ CǳǘǳǊŜέ ²ƘƛǘŜ tŀǇŜǊ ƛƳǇƭƛŎŀǘƛƻƴǎΦ Lǘ ŀƭǎƻ ŘŜǘŀƛƭǎ 
information about the partner organisation relationships. 
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2.6. The review of the SIRCIS Programs 

The Environment, Farm, Sub-surface Drainage and Surface Water Management Programs have undergone a 
rigorous five-year review in 2005 and 2006. The SIR Waterways Implementation Plan (under the GBRRHS) was 
reviewed in 2007. These reviews form the overall SIRCIS Review.  
 
The Programs were reviewed according to a process developed by the Review Coordinating Committee. This 
ensured the Programs followed a similar process. This included: 

¶ focussing on three key areas for evaluation: effectiveness, efficiency and appropriateness, 
and key evaluation questions 

¶ conducting a facilitated workshop to explore key historical influences on the Programs 

¶ collaborating with the Goulburn Broken Irrigation Futures (GBIF) team to identify key 
challenges and opportunities (please see Section 8.2 for more information on the GBIF) 

¶ developing a five-year implementation plan containing targets for the next five years and to 
the end of the SIRCIS in 20202. 

 
The following key evaluation questions were common to all reviews. 
 
Effectiveness: 

¶ How is the Program having an impact? 

¶ Are the Program objectives still relevant?  

¶ Are we meeting the strategic and operational Program objectives and targets? 

¶ How do we demonstrate to our clients and investors we are meeting our objectives and 
targets (quantitative and qualitative measurement)? 

¶ Have we identified why we have been successful and, ǿƘŜǊŜ ǿŜ ƘŀǾŜƴΩǘΣ ǿƘȅ ƴƻǘΚ 

¶ What is the future outlook of the Program? What are the opportunities and constraints? 
What are the improvements needed in the Program to meet future issues? 

 
Efficiency: 

¶ How can the Program improve its core processes? 

¶ How is the Program delivered? Is it working? Can we improve it and how? 

 
Appropriateness: 

¶ How do we demonstrate alignment between the Program and government policy? 

¶ Is the Program fulfilling client requirements? 

¶ How does the Program demonstrate its responsiveness? 

¶ Has government policy improved Program objectives? 

 
Details can be found in Sections 10 and 11 and in the Program reviews in the Appendices.   
 
The SIRCIS is the Strategy that links the Programs together, sets the underlying principles, provides a 
mechanism for deciding which action to take, and responds to the GB RCS and other government strategies. 

                                                     
2  The Sub-surface Drainage Program has targets up to 2030. 
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3. Socio-Economic Profile of the Shepparton Irrigation Region 

This section details the Socio-Economic Profile of the SIR. It demonstrates the 
importance of maintaining and, where possible, improving the natural resource base, 
in order to ensure the future of the people and the existing investment in the SIR. 
 
The SIR statistics presented in this section include small areas outside of the region.  
The statistics from Australian Bureau of Statistics (ABS) covered the Statistical Local 
Areas of Greater Shepparton, Campaspe and Moira and the DSE statistics covered the 
local government areas of City of Greater Shepparton, Campaspe and Moira. 
 

 
Despite the drought being experienced since 2002, the SIR is one of the few non-coastal areas in 
Australia that is growing. The Region supports a range of economic assets that rely on the natural 
resource base. These include farm production, irrigation and drainage infrastructure, food processing, 
transport, retail, services, education, tourism and recreation assets. The human and intellectual 
capital - the skills, knowledge and experience of the regional community - drives the efficient 
production of output from these assets and leads to the development of new capacity and the 
creation of new economic assets. 

 

3.1. Regional economy 

One of the compelling reasons for developing the SIRCIS is to protect the economic base of the region.  
 
Since 1986 the agriculture and food processing (dairy and horticulture) sectors have maintained their 
importance in the regional economy. About 40 per cent of the total output, almost a third of the income and 
about 30 per cent of employment came from these sectors. 
 
Lƴ мфусΣ ǘƘŜ ǊŜƎƛƻƴΩǎ ǘƻǘŀƭ ƻǳǘǇǳǘ όƎǊƻǎǎ ǾŀƭǳŜ ƻŦ ǇǊƻŘǳŎǘƛƻƴύ ǊŜŀŎƘŜŘ ϷпΣ766 million and increased to $8,709 
million in 2001. 
 
Table 4 shows the contribution of the three sectors to output. Income increased by three and four percentage 
points, respectively from 1986 to 2001. Their contributions to regional employment, however, decreased from 
32 per cent in 1986 to 27 per cent in 2001. Although the number employed in these sectors increased (from 
12,700 to 21,500), employment in other sectors of the regional economy grew faster in 2001. 

 

Table 4 Contribution of agriculture and food processing (dairy and horticulture) to the regional 
economy, SIR, 1986 and 2001 (in per cent) 

Sectors 

1986 2001 

Outputs Income Employment Output Income Employment 

Agriculture 17.5 17.5 24.8 15.7 23.7 14.2 

Dairy processing 13.8 5.4 3.3 18.4 6.5 8.5 

Horticulture processing 8.1 6.6 3.8 8.4 2.9 4.1 

Total  39.4 29.5 31.9 42.5 33.1 26.7 

Note:    
Á The 1986 output and income were adjusted using the Consumer Price Index (CPI) for Melbourne published 

by the ABS (www.abs.gov.au accessed in August 2009). 

 
Source:  SPPAC 1989 p21 and spreadsheet used in Abel 2003, page 101 

http://www.abs.gov.au/
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3.2. Agriculture 

The SIR is intensively irrigated with approximately 317,000 of its 500,000 ha irrigated annually (G-MW, 1998). 
The region uses around 1.5 million megalitres (ML) of water for irrigation per year, depending on seasonal 
allocations. These figures will need to be revised once the current drought ends. The major agricultural 
industries are dairying and perennial horticulture, which support a large food processing industry. Orchards 
abound mostly in areas around the towns of Shepparton, Cobram, Kyabram and small pockets in Tatura, 
Ardmona and Invergordon whilst dairy and mixed farms are scattered in the region (Figure 9). 
 
Gravity supplied surface water is the dominant source of irrigation water supply in the SIR and groundwater is 
also a major resource that is utilised. Shallow groundwater is extracted from the Upper Shepparton Formation, 
with deeper groundwater being pumped from the Calivil Formation and Renmark Group groundwater systems 
(known as the deep lead). 
 
Almost 90 per cent of the land in the SIR is privately owned (Figure 10).   
 
Regional horticulture and dairy production (ABS 2008b) accounts for:  

¶ 48 per cent of national stone fruit production  

¶ 57 per cent ƻŦ ±ƛŎǘƻǊƛŀΩǎ ŀǇǇƭŜ ǇǊƻŘǳŎǘƛƻƴ  

¶ 95 per cent of the national pear production for processing and 86 per cent of the fresh 
market 

¶ 37 per cent of the national tomato production  

¶ 59 per cent of the national kiwi fruit production 

¶ 48 per cent of the national olive production 

¶ 26 per cent ƻŦ ±ƛŎǘƻǊƛŀΩǎ ƎǊƻǎǎ ǾŀƭǳŜ ƻŦ Ƴƛƭƪ ǇǊƻŘǳŎǘƛƻƴ ŀƴŘ мт per cent oŦ !ǳǎǘǊŀƭƛŀΩǎ gross 
value of milk production. 

 
Cereal crops and pasture account for almost 87 per cent of the total agricultural area in the region (Figure 11).   
 
¢ƘŜ {Lw ƛǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ άCƻƻŘ .ƻǿƭέ ƻŦ Victoria.  
 
In 2005-2006 the region had an estimated gross value of agricultural production of $1.38 billion. It represents 
almost 16 per ŎŜƴǘ ƻŦ ±ƛŎǘƻǊƛŀΩǎ ǘƻǘŀƭ ƎǊƻǎǎ ǾŀƭǳŜ ƻŦ ŀƎǊƛŎǳƭǘǳǊŀƭ ǇǊƻŘǳŎǘƛƻƴ ŦǊƻƳ ф ǇŜǊ ŎŜƴǘ ƻŦ ǘƘŜ {ǘŀǘŜΩǎ 
agricultural land.  
 
Table 5 and Figure 12 show the gross value of agricultural production by different categories and their per cent 
contribution. 
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Figure 9 Land use, SIR, 2005-2006 
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Figure 10 Location of public and private land, SIR, 2005-2006 
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Agricultural land use 2005-2006
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Figure 11 Agricultural land use, SIR, 2005-2006 

 

Table 5 Gross value of agricultural production, SIR, 2005-2006 

Categories 
Gross value 

($M) 

Milk $552.7 

Fruit $299.1 

Vegetables $63.5 

Cereals, pasture, legumes, oilseeds and other crops $203.3 

Other crops $23.5 

Livestock slaughterings $217.2 

Wool and eggs  $16.5 

Total - Shepparton Irrigation Region $1,375.8 

 

Source:   ABS 2008b 

 
Dairying accounted for 40 per cent of the total gross value of agricultural production. Horticulture contributes 
26 per cent from 5.4 per cent of agricultural land and uses 5 per cent of irrigation water.  
 
Table 6 shows the changes that have occurred over recent years in land use in the SIR. These changes are the 
result of a variety of pressures such as drought, water trading and terms of trade. The most dramatic change in 
enterprise has been the reduction in grazing, followed by the reduction in horticulture.  
 
A new category, that of lifestyle farming, (farms which are generally not financially viable in their own right 
with the owner having a supplementary off-farm income), now exists. While this category currently represents 
only 5 per cent of rural land use, it is expected to grow over the coming years and will have some impact on 
resource management in the region. 
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Gross value of agricultural production, 2005-2006

Cereals, pasture, 

legumes, oilseeds and 

other crops, 16.5%

Vegetables, 4.6%

Fruit, 21.7%

Milk, 40.2%

Livestock 

slaughterings, 15.8%
Wool and egg 

production, 1.2%

 

Figure 12 Per cent share of the gross value of agricultural production, SIR, 2005-2006 

 

Table 6 Change in enterprise area, SIR, 1996-1997 and 2003-2004 

Enterprises 
Area (ha) 

Change 
1996-1997 2003-2004 

Dairy production 198,817 189,866 5% reduction 

Grazing 100,741 60,793 40% reduction 

Horticulture 20,127 15,464 23% reduction 

Mixed farming 89,547 121,448 36% increase 

Lifestyle not available  22,255 not available 

Total area 409,232 409,826  -  

Note:  
Á Data extracted from G-MW 2006c. 

 
Source:   A McAllister, pers comm, 2009  

 

 
Regarding water use in the SIR, the vast bulk is used by the dairy industry (Table 7). The average irrigated dairy 
farm in Australia uses 386ML of irrigation water each year (Dairy Australia, 2006). 

 

Table 7 Water use, SIR, 2004-2005 

Enterprises 
1998-1999 2001-2002 2004-2005 

ML % ML % ML % 

Dairy production 725,372 63 786,384 46 668,311 64 

Grazing 108,858 9 121,146 7 92,449 9 

Horticulture 56,228 5 57,594 3 51,739 5 

Mixed farming 198,424 17 210,563 12 177,954 17 

Intensive 2,162 <1 2,366 0 1,646 <1 

Lifestyle 66,368 6 66,132 4 50,300 5 

Other 2,943 <1 449,267 27 2,429 <1 

Total 1,160,355 100 1,693,452 100 1,044,828 100 

 
Source:   A McAllister, pers comm, 2009  
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With the advent of water trading, temporary water trading has increased to around 15 per cent of entitlement 
per year, with permanent trading occurring at around 2 per cent (T Hunter, pers comm, 2010). 

 

Declining terms of trade 
 
For decades now, Australian agriculture has been under pressure due to declining terms of trade. This means 
while the price received for a product has been declining in real terms the costs of production have at best 
remained steady or, more often, increased. 
 
Large farms are in general more profitable than small farms. This is demonstrated by research showing the 
largest 10 per cent of farms (large in terms of gross income) produce more than 50 per cent of the Australian 
value of agricultural production. Conversely, the smallest 50 per cent only produce 10 per cent (Barr, 2005). 
 

ά¢ƘŜ !ǳǎǘǊŀƭƛŀƴ .ǳǊŜŀǳ ƻŦ !ƎǊƛŎǳƭǘǳǊŜ ŀƴŘ wŜǎƻǳǊŎŜ 9ŎƻƴƻƳƛŎǎ ŎƻƴŎƭǳŘŜŘ ǘƘŀǘ ƎŜƴŜǊŀƭƭȅ ƻƴƭȅ 
farms in the top third of the farm size distribution (as measured by gross value of production) 
ŀŎƘƛŜǾŜŘ ǇǊƻŘǳŎǘƛǾƛǘȅ ƛƴŎǊŜŀǎŜǎ ƎǊŜŀǘŜǊ ǘƘŀƴ ǘƘŜ ŎƻƳǇǊŜǎǎƛƻƴ ƻŦ ǘƘŜ ǘŜǊƳǎ ƻŦ ǘǊŀŘŜέ (Barr 
2005, page 5). 

 
In order to counteract terms of trade pressures and remain viable, Australian producers in general seek 
efficiency gains and produce more from less, while farms become larger and the number of farmers decreases.  
 
It is expected that productivity improvements will continue in both farming and processing sectors. In farming 
this will come from new technologies that increase yields or reduce inputs, including water. Consequently, 
further farm amalgamation might continue. 
 
Dairy 
 
An example of the decline in the terms of trade is shown in the dairy industry. In 1960 dairy farmers received 
$0.55/L, this was down to $0.30/L by 2005 (in nominal terms). In response, the industry now produces around 
5,000 litres of milk per cow per year compared with less than 2,000 litres in 1960 (DPI 2007, page 24). Over the 
same period, farm numbers decreased while herd sizes increased, generating economies of scale. 
 
Perennial horticulture 
 
Research and development in the horticulture sector is helping fruit growers to improve farm productivity and 
profitability.  High density trellising systems are becoming a norm in the SIR. Free standing systems have about 
300 trees per hectare and systems on trellises can have up to 1,000 trees per hectare. With improved canopy 
management, trees can start bearing marketable yield from the third year of planting.  The trellis system can 
also improve labour productivity as it minimises ladder use during harvest. 
 
Advances in irrigation management such as partial rootzone drying and regulated deficit irrigation improve 
productivity and product quality while increasing water use efficiency by around 50 per cent (DNRE October 
2002, page 6). Changing the irrigation system from flood irrigation to micro-irrigation systems (drip and trickle 
irrigation systems) can reduce run-off and ensure water is applied to the root system. 
 

3.3. Manufacturing 

The SIR has a strong manufacturing sector. The major industry is food processing, primarily milk and fruit. 
Companies include: 

¶ Kraft Foods  

¶ Fonterra Cooperative Group 

¶ Snow Brand Australia 

¶ Cedenco  

¶ Simplot Australia 

¶ Nestlé Australia 

¶ Unifoods 

¶ Tatura Milk Industries  

¶ Murray-Goulburn Cooperative 

¶ Coca-Cola Amatil (SPC Ardmona) 

¶ Campbells Soups Australia  

¶ Girgarre Country Foods  

¶ Unilever 
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There is increasing pressure on the dairy processing sector and consequently to dairy farming due to the re-
introduction of the European Union dairy subsidy and the strengthening of the Australian dollar against major 
currencies.  

 

3.4. Employment 

Agriculture and food and beverage manufacturing play a large role in providing employment within the SIR.  
 
Approximately 6,900 people are directly involved in agricultural production and 4,400 are involved directly in 
food manufacturing processing (Table 8 and Figure 13). They represent 23.3 per cent of total employment in 
the region. One of the industries providing services to agriculture and the food manufacturing sectors is the 
transport sector and accounts for 3.8 per cent of employment in the region. 

 

Table 8 Employment, SIR, 2005-2006 

Industry Persons employed 

Agriculture, forestry and fishing 6,879 

Agriculture, forestry and fishing support services 232 

Total: agriculture, forestry and fishing 7,111 

  

Food product manufacturing 4,419 

Other manufacturing 2,809 

Total manufacturing 7,228 

  

Accommodation and food services 2,465 

Administrative and support services 1,030 

Arts and recreation services 346 

Construction  2,902 

Education and training 3,574 

Electricity, gas, water and waste services  791 

Financial and insurance services 1,070 

Health care and social assistance 5,846 

Information media and telecommunications 509 

Mining 40 

Professional, scientific and technical services 1,651 

Public administration and safety 1,823 

Rental, hiring and real estate services 547 

Transport, postal and warehousing 1,874 

Wholesale and retail trade  8,539 

Other services 1,811 

Inadequately described 297 

Industry of employment not stated 44 

  

Total employment Shepparton Irrigation Region 49,498 

 
Note:    

Á Working Population Profiles for the Greater Shepparton City Part A and North Goulburn Statistical Sub-
divisions. 

 
Source:   ABS 2007a, Table W09 
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Industry of employment, 2005-2006
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Figure 13 Industry of employment, SIR, 2005-2006 

 
Note:    
Á Working Population Profiles for the Greater Shepparton City Part A and North Goulburn Statistical Sub-

divisions.  
 
Source:   ABS 2007a, Table W09  

 
As a regional centre, Shepparton has employment from a wide range of sectors, for example universities, a 
major teaching hospital and retailing. 
 
Tourism is increasingly important, as the River Murray remains a strong tourist attraction. Main tourism 
activities include wineries, camping, water-skiing, four-wheel driving and fishing. 

3.5. Social 

The major rural towns and cities in the SIR include Shepparton, Mooroopna, Kyabram, Cobram, Echuca, 
Rochester, Yarrawonga, Numurkah, and Nathalia. The region is split into three local government 
municipalities, the City of Greater Shepparton, the Shire of Campaspe and the Shire of Moira.  
 
The SIRΩǎ ǇƻǇǳƭŀǘƛƻƴ ƛǎ ƎǊƻǿƛƴƎΣ ŀƴŘ ǘƘŜ ŎǳƭǘǳǊŀƭ ŀƴŘ ŘŜƳƻƎǊŀǇƘƛŎ ƳƛȄ is changing. The population grew by 9.5 
per cent in 10 years, from 109,935 in 1996 (ABS 2000) to 120,383 in 2006 (ABS 2009) with a more diverse 
cultural mix.  
 
By 2026, the population is expected to be 147,200. Rapid population growth is occurring in some parts. The 
population of the City of Greater Shepparton is predicted to grow at an average of 1 per cent per year from 
2006 until 2026, while the Goulburn Statistical Division will grow by 1.3 per cent per year and the State by 1.5 
per cent per year over the same period (
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Table 9). 
 
The population swells considerably during the fruit harvest season from December to March, when 
approximately 10,000 itinerant workers from throughout Australia and overseas converge on the SIR. 
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Table 9 Population census and projection, SIR, 2006 to 2026 

Municipalities 2006 2011 2016 2021 2026 
Annual 

change (%) 

City of Greater Shepparton 59,280 63,208 66,368 69,139 71,606 1.0 

Campaspe Shire 37,486 39,051 40,305 41,490 42,648 0.7 

Moira Shire 27,983 29,516 30,728 31,859 32,964 0.9 

Total Shepparton Irrigation 
Region 

124,749 
(Note a) 

131,775 137,401 142,488 147,218 0.9 

Goulburn Statistical Division 202,098 215,765 228,581 241,861 255,595 1.3 

Regional Victoria (million) 1.38 1.47 1.55 1.63 1.71 1.2 

Total Victoria (million) 5.13 5.55 5.94 6.33 6.71 1.5 

 

Note:    
(a) This is the 2006 DSE projection. The 2006 Census of Population conducted by the ABS shows the total 

population is 120,384. 
 
Source:   DSE 2008a  

 
The social assets of the SIR are the abilities, knowledge and skills of each individual resident as well as the 
capacity of communities that make up the region. Community and physical assets include: 

¶ a diverse multicultural community. The region is a popular destination for migrants and this 
has resulted in a diversity of cultures. The region is now home to people of Italian, Greek, 
Turkish, middle-eastern and Indian descent. Increasingly, people from Africa are making 
Shepparton their home  

¶ the strong regional centre of Shepparton  

¶ a close network of social organisations such as sporting clubs, community arts groups, 
environmental groups, welfare groups and family support groups  

¶ strong community representation through a wide range of organisations such as councils, 
businesses, government agencies and social clubs  

¶ a good cross-section of educational facilities including primary and secondary schools, 
colleges and universities. La Trobe University has a strong presence through its campus at 
Shepparton 

¶ good public transport services 

¶ accessible resource centres such as libraries and internet access centres 

¶ active community group networks such as Landcare Groups, Local Area Plan Groups, Field 
Naturalist Groups and Field and Game Branches 

¶ relatively reliable hospitals, emergency services and religious organisations 

¶ good recreational fishing and tourism opportunities. 

 
The SIR is a culturally diverse regional area. Based on the 2006 Census of Population, 85 per cent of the usual 
residents of the region were born in Australia (
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Table 10). About 90 per cent of the usual residents in the region stated both their parents were born in 
Australia. The Region followed the trend across Australia with 95 per cent of the usual residents speaking only 
English at home. 
 
The City of Greater Shepparton in particular has 3 per cent of the population identifying themselves as 
Indigenous while in Victoria the figure is less than 1 per cent.  
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Table 10 Population and cultural features, SIR 2006 

 

% identifying as 
indigenous  

% born in 
Australia  

% with both 
parents born in 

Australia  

% speaking only 
English at home  

Locations Note (a) Note (b) Note (c) Note (d) 

City of Greater Shepparton  3.3 82.9 89.4 95.2 

Campaspe Shire 1.9 88.9 91.4 96.5 

Moira Shire 1.2 85.8 90.6 96.0 

Shepparton Irrigation Region 2.4 85.4 90.3 95.7 

Goulburn Statistical Division 1.9 84.7 88.9 95.5 

Melbourne 0.4 64.2 77.8 94.4 

Victoria 0.6 69.6 81.5 94.8 

Australia 2.4 70.9 79.5 94.3 

 
Notes:    

(a)  9ȄŎƭǳŘŜǎ άbƻǘ {ǘŀǘŜŘέ ǊŜǎǇƻƴǎŜǎΤ {ƻǳǊŎŜ: ABS CDATA. 
(b)  ABS 2006 Census of Population QuickStats (www.abs.gov.au). 
(c)  9ȄŎƭǳŘŜǎ άbƻǘ {ǘŀǘŜŘέ ǊŜǎǇƻƴǎŜǎΤ {ƻǳǊŎŜΥ ABS Ancestry by country of birth of parents (Cat. No. 2068.0 - 

2006 Census Tables). 
(d)  9ȄŎƭǳŘŜǎ άbƻǘ {ǘŀǘŜŘέ ǊŜǎǇƻƴǎŜǎΤ {ƻǳǊŎŜΥ ABS Language spoken at home by sex for time series (Cat. No. 

2068.0 - 2006 Census Tables). 

 

 
From 1996 to 2006, the number of residents born overseas increased by 8 per cent, from 8,300 to almost 
9,000 (Table 11). The details of the country of birth are in Appendix 2. Migration from Africa and the Middle 
East increased considerably in 2006.  

 

Table 11 Population by birthplace (continent), SIR, 1996, 2001 and 2006  

Continents/ regions 1996 2001 2006 
% change 1996 

to 2006 

Oceania (excl Australia) 764 1,058 1,236 62 

Eastern Europe 77 65 53 -31 

North West Europe 3,624 3,480 3,403 -6 

South Eastern Europe 622 557 512 -18 

Southern Europe 2,087 1,882 1,653 -21 

Middle East 332 748 833 151 

North America 135 130 178 32 

North-East Asia 135 115 138 2 

South-East Asia 300 382 466 55 

Southern Asia 177 249 348 97 

North Africa 29 27 24 -17 

Southern and East Africa 27 73 133 393 

Sub-total overseas born 8,309 8,766 8,977 8 

Australia 97,431 99,248 100,620 3 

Born elsewhere 641 948 1,444 -  

Not stated 3,380 6,077 6,833 -  

Overseas visitors 181 262 234 -  

Total population 109,942 115,301 118,108 7.4 

Population excluding those born elsewhere, 
not stated and overseas visitors 

105,740 108,014 109,597 3.6 

Sources:  ABS 2007 and ABS 2008a  
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LŦ άōƻǊƴ ŜƭǎŜǿƘŜǊŜέ άƴƻǘ ǎǘŀǘŜŘέ ŀƴŘ άƻǾŜǊǎŜŀǎ ǾƛǎƛǘƻǊǎέ ǊŜǎǇƻƴǎŜǎ ŀǊŜ ƴƻǘ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ǇƻǇǳƭŀǘƛƻƴ ŎƻǳƴǘΣ 
8.2 per cent ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ǇƻǇǳƭŀǘƛƻƴ ƛƴ нллс ǿŜǊŜ ōƻǊƴ ƻǾŜǊǎŜŀǎΣ ŀƴ ƛƴŎǊŜŀǎŜ ŦǊƻƳ 7.9 per cent in 1996.   
 
Table 12 and Figure 14 show the changes in the proportion of residents born overseas. Europe-born residents 
still hold the majority although their share of the total migrant population decreased in the last 10 years from 
77 per cent in 1996 to 63 per cent in 2006. The proportion of residents born in the Middle East more than 
doubled during the same period, from 4 per cent in 1996 to 9.3 per cent in 2006. 

 

Table 12 Changes in the proportion of migrant population in the SIR, 1996, 2001 and 2006  

Continents/regions 
1996 

% 
2001 

% 
2006 

% 

Asia 7.37 8.51 10.60 

Africa 0.67 1.14 1.75 

Europe 77.15 68.26 62.62 

Middle East 4.00 8.53 9.28 

North America 1.62 1.48 1.98 

Oceania 9.19 12.07 13.77 
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Figure 14 Changes in the proportion of migrant population in the SIR, 1996, 2001 and 2006 
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4. Assets 

This section presents an overview of the natural and infrastructure assets of the SIR. 
These are the assets that the SIRCIS is striving to protect. 

 

4.1. Natural assets 

The natural assets in the SIR are the soils, water, biodiversity and air. These assets are interconnected and 
ŎƻƭƭŜŎǘƛǾŜƭȅ ǎǳǇǇƻǊǘ ǘƘŜ ǊŜƎƛƻƴΩǎ ǎƻŎƛŀƭ ŀƴŘ ŜŎƻƴƻƳic assets. This interconnectedness means that for example, 
a decline in the health of the soil asset, can contribute to a decline in the biodiversity and water assets. 

 

4.1.1. Soils  

The health of soil in the SIR is critical to the region's continued prosperity. Soils within the irrigation area were 
comprehensively mapped during the 1940s to 1960s. Figure 15 shows the distribution of soil types across the 
SIR. 
 
Suitability of the soil types for growing various crops has been described in the soil technical bulletins (Skene 
1963, Skene and Harford 1964, Skene and Poutsma 1962, CSIRO 1952). While agronomic and cultural practices 
have changed significantly since these bulletins were produced, they still provide an excellent base for 
identifying the most suitable soils for growing high value crops.  
 
Some crops may be successfully grown in specific soil types in Group IV or even V under the right 
management, but generally this is not the case. Conversely, some crops may not be suitable to particular soils 
in Group I, II or III due to inherent characteristics.  
 
General descriptions of the Group I, II and III classifications are given in Skene and Poutsma (1962) and are 
reproduced below. Although not mentioned below, these soils are also well suited to viticulture, olives and 
other irrigated crops that were not considered during the original soil mapping project.  
 
 
Group I  

ά±ŜǊȅ ƎƻƻŘ ǎƻƛƭǎΣ ƛŦ ƎƛǾŜƴ ŎŀǊŜŦǳƭ ƛǊǊƛƎŀǘƛƻƴΣ ŦƻǊ ŀƭƭ ƘƻǊǘƛŎǳƭǘǳǊŀƭ ŎǊƻǇǎΣ ǾŜƎŜǘŀōƭŜǎΣ ǘƻƳŀǘƻŜǎΧ {ǳƳƳŜǊ 
fodŘŜǊ ŎǊƻǇǎΣ ŎŜǊŜŀƭǎΣ ƭǳŎŜǊƴŜΣ ŀƴŘ ǇŜǊŜƴƴƛŀƭ ŀƴŘ ŀƴƴǳŀƭ ǇŀǎǘǳǊŜǎ ŀƭǎƻ Ŏŀƴ ōŜ ƎǊƻǿƴ ǎǳŎŎŜǎǎŦǳƭƭȅέΦ 

 
Group II 

άDƻƻŘ ǎƻƛƭǎ ŦƻǊ ŀƭƭ ƘƻǊǘƛŎǳƭǘǳǊŀƭ ŎǊƻǇǎ όŜȄŎŜǇǘ ŎƛǘǊǳǎύΣ ǇǳƳǇƪƛƴǎΣ ǇŜŀǎΣ ǘƻƳŀǘƻŜǎΣ ǎǳƳƳŜǊ ŦƻŘŘŜǊ ŎǊƻǇǎΣ 
cereals, lucerne, and perennial and annual pasturesέ. 

 
Group III 

άDƻƻŘ ǎƻƛƭǎ ŦƻǊ ŀǇǊƛŎƻǘǎΣ ŀǇǇƭŜǎΣ ǇŜŀǊǎΣ ǇƭǳƳǎΣ ǎǳƳƳŜǊ ŦƻŘŘŜǊ ŎǊƻǇǎΣ ŎŜǊŜŀƭǎΣ ŀƴŘ ǇŜǊŜƴƴƛŀƭ ŀƴŘ ŀƴƴǳŀƭ 
pastures; fair soils for peaches, tomatoes, pumpkins, peas, beans and lucerneέ.   
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Figure 15 Different soil groups, SIR 
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4.1.2. Water 

4.1.2.1. Surface water quantity 

The SIR produces a considerable amount of the Murray Darling Basin stream flow from less than 2 per cent of 
the land area. It also imports water from the River Murray and exports water to the adjacent Campaspe, 
Loddon, Avoca and Mallee Catchments for irrigation, urban and stock and domestic supply. The SIR comprises 
about 22 per cent of the total 2.34 million hectares of the Goulburn Broken Catchment. 
 
The SIR has an average monthly temperature range of 7.5°C to 22°C. It receives an annual average rainfall of 
380mm to 500mm with annual variation of ± 180mm and runoff of up to 180mm during wet years.  In recent 
times run-off has varied from 0 to 30mm and averaged around 13mm per year (G Smith, pers comm, 2009).  
The average surface water availability under the historical climate is 3,233GL a year. Of this, at the current 
level of development, 1,606GL/year (or more than 50 per cent) of this is diverted for use. The average annual 
rainfall and runoff over the 10-year period 1997 to 2006 are, respectively, 15 per cent and 41 per cent lower 
than the long term (1895-2006) average values (CSIRO, 2008). 
 
The SIR ƛǎ ƻƴŜ ƻŦ !ǳǎǘǊŀƭƛŀΩǎ ƳŀƧƻǊ ƛǊǊƛƎŀǘŜŘ ŀƎǊƛŎǳƭǘǳǊŜ ǊŜƎƛƻƴǎ and uses between 40 and 45 per cent of all the 
water used in Victoria for irrigation. The bulk of the water used in the region is supplied via the Goulburn River 
from Lake Eildon and from the River Murray via the Hume Dam. The SIR uses around 14 per cent of the surface 
water and 5.4 per cent of the groundwater diverted for irrigation in the Murray Darling Basin (CSIRO, 2008). 
 
The Goulburn River Basin (Figure 16ύ ƛǎ ±ƛŎǘƻǊƛŀΩǎ ƭŀǊƎŜǎǘΣ ŎƻǾŜǊƛƴƎ ƻǾŜǊ мΦс Ƴƛƭƭƛƻƴ ƘŜŎǘŀǊŜǎ ƻǊ тΦм per cent of 
the ǎǘŀǘŜΩǎ ǘƻǘŀƭ ŀǊŜŀΦ ¢ƘŜ DƻǳƭōǳǊƴ wƛǾŜǊ ƛǎ ртл km long, flowing from upstream of Woods Point to Echuca. 
The river has a mean annual water discharge of 3,040GL (1.8ML/ha), representing 13.7 per cent of the total 
state discharge. Stream flow along the Goulburn River has been modified by two major features, Eildon 
Reservoir and the Goulburn Weir (GB CMA, 2005 page 5). 
 
Lake Eildon has a capacity of 3,390GL and supplies more than half of the water used in the SIR. The operation 
of Eildon Reservoir has reduced winter/spring flows passing Eildon and increased summer/ autumn flows so 
the flow regime is reversed from the natural regime. The Goulburn Weir near Nagambie and associated 
diversion channels to the east and west, have reduced the average annual downstream flow to 1,340GL, less 
than half the pre-regulated flow. 
 
The area of the Broken River Basin is 772,386 ha and represents 3.4 per ŎŜƴǘ ƻŦ ±ƛŎǘƻǊƛŀΩǎ ǘƻǘŀƭ ŀǊŜŀΦ ¢ƘŜ 
Broken River is a tributary of the Goulburn River and joins the Goulburn River at Shepparton. The basin also 
includes the catchment of the Broken Creek that diverges from the Broken River west of Lake Mokoan and 
then flows north-west to the River Murray.  Stream flow is extremely variable between seasons and between 
years. The three months July to September generally account for over half the annual stream flow. The 
catchment has a mean annual flow of 325GL (0.42ML/ha), however annual flow has varied from a minimum of 
5,000ML in the drought year of 1943, to maxima of more than 1,000GL in the flood years of 1917 and 1956 
(GB CMA, 2005). 
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Figure 16 River basins of the SIR
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4.1.2.2. Surface water quality 

Surface water quality in the SIR, while still adequate for irrigation and domestic purposes, has suffered from 
increased nutrient loads, salinity levels and turbidity. The GB CMA is implementing a Goulburn Broken Water 
Quality Strategy (GBWQS) to improve water quality for environmental use and human consumption. The 
GBWQS includes maintaining riparian vegetation, encouraging irrigation best management practices, 
improving sewerage treatment, managing salinity, reducing nutrient loads leaving irrigation drains and 
enhancing environmental flow across the Goulburn Broken catchment. 

 

4.1.2.3. Groundwater quantity and use 

The SIR contains the Murray and Goulburn Groundwater Basins.  Groundwater is extracted from shallow 
(upper Shepparton Formation) and deep (Calivil Formation and Renmark Group Deep Leads) groundwater 
systems (T Hunter, pers comm, 2009).  
 
In natural (undisturbed/pre-development) conditions regional groundwater levels are thought to have been 
15m to 30m below surface and the upper Shepparton Formation was generally not saturated. Infiltration to 
groundwater from rain and flooding would have been in balance witƘ ǊŜƎƛƻƴŀƭ ƎǊƻǳƴŘǿŀǘŜǊ Ŧƭƻǿǎ άŘƻǿƴ 
ōŀǎƛƴέ3. 
 
Irrigation and tree clearing has altered the water balance. With irrigation development infiltration of water 
past the root zone increased and groundwater levels rose (an example of groundwater/surface water 
interaction). From the 1930s onwards, rising groundwater levels induced waterlogging and salinity problems 
for agriculture and the natural environment. 
 
The SIR Water Supply Protection Area (SIRWSPA) Groundwater Management Plan was established in 1999 to 
support SIRCIS objectives. The objective of the Plan is principally to mitigate salinity problems caused by high 
groundwater levels by promoting groundwater extraction from the upper Shepparton Formation. The 
SIRWSPA Groundwater Management Plan controls the use of extracted groundwater by limiting applied 
irrigation salinities. However, the SIRWSPA Groundwater Management Plan is of limited value for groundwater 
resource management because it does not have a Permissible Consumptive Volume (PCV) or mechanisms to 
control water usage on a seasonal basis (i.e. usage is not capped). Also the variability of the Upper Shepparton 
Formation and lack of contiguous aquifers means it is not feasible to manage groundwater as a transferable 
and tradable resource in most areas of the SIR. 
 
Groundwater in the upper Shepparton Formation is principally irrigation drainage water. As a result of 
groundwater extraction and drought conditions, groundwater levels have fallen significantly across the SIR in 
recent years. Catchment managers and groundwater resource managers are working together to develop 
strategies to deal with this changing environment. Engagement with key stakeholders has already started. The 
following conceptual approach has been developed: 

¶ review the SIR total water balance in light of changing climatic conditions and improving 
 irrigation efficiency 

¶ reassess local, regional and basin salt management requirements 

¶ assess SIR groundwater resource availability and management options 

¶ develop salinity and resource management strategies in consultation with key stakeholders 

¶ implement agreed management strategies with appropriate monitoring and adaptive 
 management. 

 
As at 30 June 2006 licensed entitlement in the SIRWSPA was 201,131ML with 200,144ML per year being 
irrigation entitlement (G-MW 2006, page 6). The groundwater usage by 789 metered bores in 2005-2006 was 
62,752ML. The licensed entitlement of these bores is 156,984ML per year (G-MW 2006, page 7).   
 
Groundwater from the Campaspe Deep Lead Water Supply Protection Area (CDLWSPA) and the Katunga 
Water Supply Protection Area (KWSPA) is also used in the SIR. The CDLWSPA partly underlies the SIR and the 

                                                     
3  Down basin means the flow is similar to that of surface water. 
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KWSPA fully underlies the SIR.  Both these Water Supply Protection Areas have PCVs and mechanisms to 
control water usage on a seasonal basis.   
 
¢ƘŜ DǊƻǳƴŘǿŀǘŜǊ aŀƴŀƎŜƳŜƴǘ tƭŀƴǎ όDatύ ŦƻǊ ǘƘŜ /5[²{t! ŀƴŘ Y²{t! ǿŜǊŜ ŀǇǇǊƻǾŜŘ ōȅ ±ƛŎǘƻǊƛŀΩǎ 
Minister for Water in 2003 and 2006, respectively. These Plans, aim to άuse annual allocations to manage 
groundwater extractions to prevent groundwater levels from falling below what many groundwater users 
consider to be an acceptable level based on equity, accessibility and costέ όG-MW 2006b, page 1). 
 
In 2006, about 45,000ML of groundwater was used in the Campaspe and Katunga WSPAs (Table 13). 

 

Table 13 Groundwater use in the Campaspe and Katunga WSPA 2006  

Items Campaspe Katunga 

Number of licences  109  183 
(Note c) 

Total entitlement volume (ML/year) 46,251 
(Note a) 

59,778 
(Note d) 

Total annual allocation (ML/year) 46,069 42,487 

Number of metered bores  105 121 

Metered volume used (ML) 23,112 21,614 

Number of licences with estimated volumes  1 0 

Total estimated volume used (ML) 344 0 
(Note e) 

Total use (ML) 23,456 21,614 

Use (% of total allocation) 51%  51% 

Number of licences with use greater than licensed 
allocation  

0 
(Note b) 

0 

Total volume used above licensed allocation (ML)  0 0 

 

Notes:    
(a) Total annual allocation not the same as previous season due to a change in allocation. 
(b) There was 1 unlicensed bore that pumped approximately 90 ML. 
(c) Sole private rights licensed D&S use bores are not included in this number. 
(d) Total entitlement volume has decreased due to the 20 per cent claw back of entitlement that occurred 

through a permanent trade. 
(e) bƻ ƻŦ ƭƛŎŜƴŎŜǎ ǿƛǘƘ ŜǎǘƛƳŀǘŜŘ ǾƻƭǳƳŜǎΣ ǊŜŦŜǊǎ ǘƻ ōƻǊŜǎ ǘƘŀǘ ǿŜǊŜƴΩǘ ƳŜǘŜǊŜŘ ŀƴŘ ŀƴ ŜǎǘƛƳŀǘŜ ƻƴ ǾƻƭǳƳŜ 

extracted had to be made. Refer to Section 3.3 
 
Sources: G-MW 2006b, page 6 and G-MW 2007, page 5 

 

 
The volume of groundwater used in the Campaspe and Katunga WSPAs as presented in Table 13 are different 
from the data published by DSE in 2007 (
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Table 14). 
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Table 14 Compliance with licensed groundwater volumes, Murray and Goulburn basins 2005-2006 

Water supply protection 
area/Groundwater 
management area 

Depth 
limits 

Allocation 
limit  

Licensed 
entitlement 

allocated 
Metered 

use 

Estimated 
use in 

unmetered 
bores 

Total licensed 
groundwater 

use 
2005-2006 

(Note a) (Note b) (Note c) (Note d)    

 m ML/year ML/year ML ML ML 

Murray Basin       

Katunga WSPA (81%)  >25  59,770  42,487  21,610  0  21,610  

Shepparton WSPA (32%)  Җнр  244,226  224,226  62,750  0  62,750  

Goulburn Basin       

Campaspe Deep Lead WSPA 
(10%)  

>25  46,069  46,251  23,110  344  23,454  

Katunga WSPA (10%)  >25  59,770  42,487  21,610  0  21,610  

Shepparton WSPA (53%)  Җнр  244,226  224,226  62,750  0  62,750  

 
Notes:    

(a)  The percentage of the Groundwater Management Area (GMA)/WSPA by surface area within the river basin 
is given in the parentheses. Those GMAs/WSPAs with <5% surface area within the basin have not been 
included.  

(b)  This column indicates the aquifer depth limits for which the GMA/WSPA applies.  
(c)  The allocation limit represents the sum of licensed entitlements for WSPAs and the permissible consumptive 

volume (PCV) for GMAs.  
(d)  Allocated volume includes domestic and stock usage in those cases where it is part of a licensed allocation.  

 
Source:  DSE (2007b), pages 58 and 97 

 

4.1.2.4. Groundwater quality 

The sands of the Upper Shepparton Formation Aquifer System are variable and complex within a matrix of silt 
and clay. This heterogeneous nature of the formation results in varying flow rates and residence times of 
groundwater, which influences the groundwater salinity. More saline water generally occurs in the silty clay 
and clay aquitards and fresher water in the coarse grained aquifers. Fresher water is also likely to be found 
near areas of local recharge. 
 
The best practice rule in the SIR is to blend shallow groundwater with surface water supply to achieve an 
applied irrigation salinity of 800EC or less for pastures. This minimises the impact that the use of shallow 
groundwater has on the productivity of the farm enterprise. 
 
All bores that currently receive incentives under the SIRCIS are licensed to meet this best practice. Bores that 
have not received SIRCIS incentives can be licensed to achieve an applied irrigation salinity of up to 1,700EC for 
pastures (this represents minimum standards). 

 

4.1.3. Biodiversity 

Our understanding of the importance of biodiversity has grown significantly and there is an increased 
community expectation that biodiversity should be protected and rehabilitated from the effects of clearing, 
salinity, nutrients, pest plants and pest animals. 
 
The SIR was once entirely covered in native vegetation, with red gum forests along the river corridors and 
open woodlands on the plains. Vegetation clearing has been extensive on the plains. Approximately 98 per 
cent of native vegetation within the SIR has been cleared since European settlement (GB CMA, 2000). 
 
Our biodiversity has evolved over millions of years generating a diversity of species and complexity of 
interactions which underpin processes that provide a range of ecosystem services. Science cannot predict the 
impact of losing species of the delivery of ecosystem services to minimise risks and losses. 
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Bioregions depict the patterns of ecological characteristics in the landscape and provide a meaningful 
framework to address, and report on, biodiversity conservation. The SIR includes large areas of the Victorian 
Riverina and Murray Fans bioregions (Figure 17). 

 

 
Biodiversity Action Planning 
 
Biodiversity Action Planning (BAP) is a relatively new approach to identify priorities and map significant areas 
of native biodiversity (Figure 18). It is intended to inform conservation planning at a series of scales ς 
catchment, bioregional, landscape and local. 
 
There are three main developmental stages of BAP including: 

¶ Strategic Bioregional Overviews (Victorian Riverina and Murray Fans) 

¶ Landscape Plans (SIR North Zones and SIR South Zones) 

¶ Landscape Zone Conservation Plans (Barmah, Yarrawonga, Central Creek, Southern 
Goulburn, Western Goulburn and Timmering). 

 
The Environment Program is currently undertaking stage three of BAP - the development of a Landscape Zone 
Conservation Plan for four of the six landscape zones (Barmah, Yarrawonga, Western Goulburn and 
Timmering). This involves mapping significant sites within the Landscape Zones, developing a database of 
biodiversity data for each site and developing a Conservation Plan outlining biodiversity assets in the Zone. The 
Conservation Plans will be a valuable resource to assist with identifying priority biodiversity assets and the 
methods of action for their protection, enhancement or restoration. 
 
A communication plan has been developed for BAP in the SIR. Community development advice and plan 
review is an important component of BAP and will continue to be undertaken during development and 
implementation. It is vital the overview plans are translated to the local landscape in partnership with the 
community in order to ǇǊƻǘŜŎǘ ōƛƻŘƛǾŜǊǎƛǘȅ ŀǎǎŜǘǎ ǘƘŀǘ ŀǊŜ άǾǳƭƴŜǊŀōƭŜέΣ άǘƘǊŜŀǘŜƴŜŘέ ƻǊ ŀǘ Ǌƛǎƪ ƻŦ becoming 
άŜƴŘŀƴƎŜǊŜŘέΦ 
 
Targeting of incentives toward biodiversity sites has commenced in the Central Creek Landscape Zone area. 
This has involved utilising the focal species approach (e.g. Bush-stone Curlews) to target sites and provide 
advice to landholders regarding protection of Curlews and other native flora and fauna in their area. 
 
The following section lists some of the key components of our biodiversity. The accompanying 'Soils' and 
'Water' sections (pages 34 to 36) also list some components of the ecosystem that are critical for biodiversity. 
 
The number of nationally and state listed threatened species and critical habitat is very large and it is not 
appropriate to include all of them in the SIRCIS.  Details can be found in McLennan, Bell and Howell (2004).  

 

4.1.3.1. Native vegetation 

Extent 

¶ less than 3 per cent of native vegetation cover remains  

¶ most remaining native vegetation is on public land in the Barmah Forest and along the 
Goulburn River corridor, and to a lesser extent, the Broken Creek corridor  

¶ the two SIR bioregions (Victorian Riverina and Murray Fans), have been extensively cleared 
for intensive agriculture 

¶ there are Threatened Ecological Communities listed under the Environment Protection and 
Biodiversity Conservation Act 

¶ vegetation includes Buloke Woodlands of the Riverina and Murray-Darling Depression 
Bioregions, and Grassy White Box Woodlands 

¶ many of the vascular and non-vascular plants are listed as threatened in Victoria  
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¶ άeƴŘŀƴƎŜǊŜŘέ (less than 10 per cent of original cover) and άvulnerableέ Ecological 
Vegetation Classes (EVC) with less than 15 per cent cover are found right across the SIR (see 
Figure 19) 

¶ most threatened species of flora are understorey (grasses, herbs and low shrubs)  

¶ there are cryptogams (include lichens, bryophytes, algae and fungi) ς many species, many 
unknown, conservation status unknown. 

 
Condition 

¶ a vast amount of the remaining vegetation on private land is of poor quality (limited 
diversity, lack of understorey, lack of ground litter, etc) 

¶ the number of hollow bearing trees (fauna habitat) has been reduced in parallel with general 
native vegetation decline in extent 

¶ box-ironbark forests have especially suffered loss of hollows which are important habitat for 
native fauna 

¶ vegetation cover remaining is polarised into two categories, larger blocks and corridors 
greater than 1,000 ha (Barmah Forest and the Goulburn River corridor) and very small 
fragments less than 1 ha 

¶ of the remaining patches of vegetation in the Goulburn Broken Catchment 98 per cent are 
less than 1 ha. The figure is expected to be similar for the SIR 

¶ threatened Ecological Vegetation Classes (EVCs) are mostly highly fragmented. 

 
Trends 

¶ conservation status of many species is still declining due to populations being below 
threshold levels 

¶ declines in extent have largely stabilised with small incremental losses still occurring 
(anecdotal evidence). The extent is expected to increase in the next few years due to 
accelerated action over the past decade (replanting, direct seeding and grazing control 
programs) 

¶ isolated trees and small remnants on farmland continue to decline due to removal and 
dieback (often called incremental loss) 

¶ dead trees with hollows are still being removed on private land 

¶ hollows in current tree plantings won't form until at least 2100, which may be too late for 
many fauna species that need them 

¶ understorey plantings and pest plant and pest animal control programs are increasing 

¶ connectivity is improving after massive impact since European settlement, with revegetation 
efforts focussing on connectivity over the past decade 

¶ climate change is likely to impact on species which exist at the limit of their range. 
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Figure 17 Bioregions within the SIR 
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Figure 18 Biodiversity Action Planning sites, SIR 
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Figure 19 Ecological Vegetation Classes, SIR  
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4.1.3.2. Wetlands 

There are numerous wetlands of varying status and sizes across the Goulburn Broken Catchment (GBC): 

¶ SIR - one wetland of international significance (Barmah, Ramsar listed) 

¶ SIR - seven wetlands of national significance 

¶ SIR - 61 wetlands of bioregional significance 

¶ GBC - 946 wetlands (greater than 1 ha each) cover an area of approximately 50,000 ha, 
including natural and constructed wetlands (Table 15). 

 
There are many other high value wetlands along the floodplains of the middle reaches of the Goulburn River 
and its tributaries (Figure 20): 

¶ 35 per cent are naturally small in size (1-5 ha) 

¶ 40 per cent of wetlands are greater than 100 ha in size. 

 
At least 17 per cent of wetlands occur on public land with 60 per cent on private land. The remaining 23 per 
cent occurs on both public and private land. These include natural wetland ecosystems, constructed lakes and 
dams. 

 

Table 15 Listed significant wetlands, SIR 

List Wetland 

International Ramsar Convention on 
Wetlands 

Barmah -Millewa Forest (Barmah Forest component - Millewa is in 
NSW). 

Directory of Important Wetlands in Australia 
(1995-2000) 

Broken Creek, Kanyapella Basin, Lower Broken River, Lower 
Goulburn River Floodplain, Muckatah Depression, and Wallenjoe 
Wetlands. 

JAMBA and CAMBA Habitat for listed species: 
Barmah-Millewa Forest, Broken Creek, Kanyapella Basin, Lower 
Goulburn River Floodplain, Muckatah Depression and Wallenjoe 
Wetlands. 

 

 
Groundwater level and groundwater quality play an important role in the health of the wetlands across the 
SIR. There are recharge and discharge interactions between groundwater and wetlands as well as the potential 
for groundwater to support wetland vegetation during dry conditions. However, if the groundwater is saline 
this can have detrimental affects on the health of wetland species.  
 
Impact from European settlement to 2002 

¶ There has been an overall increase in the area of wetlands since European settlement. This is 
primarily as a result of the large increase in impoundments for water storage. 

¶ Increased nutrient loads affect many wetlands and fringing vegetation, causing substantial 
declines in bird and fish populations. 

¶ Many wetlands on the floodplains are no longer ΨconnectedΩ as part of wetland systems due 
to infrastructure development. 

¶ Controlled flows have substantially reduced wetting of floodplain wetlands. 
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Figure 20 Wetlands in the SIR 
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4.1.3.3. Rivers and streams 

Rivers and streams are the liŦŜōƭƻƻŘ ǳǇƻƴ ǿƘƛŎƘ Ƴƻǎǘ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ other assets depend. The SIR has about 
850 km of streams within the region, with approximately 580 km in the Goulburn River Basin and 
approximately 270 km in the Broken River Basin. 
 
The Goulburn River below Eildon is one of only 18 declared Heritage Rivers in Victoria due to their very high 
nature conservation, recreational, social or cultural value. The Broken River and Broken Creek are considered 
to be of High Community Value. Therefore, these are priority assets to protect. 
 
The Index of Stream Condition (ISC) has identified that 38 per cent of SIR streams are in moderate condition, 
59 per cent are in poor condition and 3 per cent are in very poor condition. The ISC is a measure of a stream's 
change from natural or ideal conditions. The ISC considers streams on a representative reach basis and 
presents an indication of the extent of change in respect to five key 'stream health' indices: 

¶ hydrology (change in volume and seasonal flow) 

¶ physical form (stability, degradation/aggradation, influence of artificial barriers and 
abundance/absence of in-stream debris) 

¶ streamside zone (plant species ς native/exotic, spatial extent, width, continuity and links) 

¶ water quality (assessment of total phosphorus, turbidity, dissolved oxygen, conductivity and 
pH) 

¶ aquatic life (abundance and type of macro invertebrates). 

 
The SIR has no streams that are regarded as 'ecologically healthy'. Criteria used to measure how 'ecologically 
healthy' a stream is, include: 

¶ riparian vegetation (structural intactness) 

¶ cover of exotic vegetation 

¶ in-stream physical habitat 

¶ barriers 

¶ longitudinal continuity 

¶ bed condition. 

 
The Seven Creeks supports one of only two viable populations of Trout Cod species (Maccullochella 
macquariensis). 
 
Trends 

¶ The condition of riparian zones and the condition of channel form has improved in priority 
areas. 

¶ Vegetation quality condition has improved in frontage zones subjected to action. 

¶ Access for recreational pursuits has improved in a range of river reaches. 

 
More information and context can be found in the GBRRHS 2005. 

 

4.1.3.4. Floodplains 

Flooding is a natural phenomenon and floodplains represent important biodiversity values. Floods replenish 
wetlands, transport food supplies and trigger stages in the life cycles of many plants and animals. 
 
Floodplains provide natural overland flow paths and storage areas where floodwaters remain for slow release 
as stream heights recede, thereby reducing the potential for channel erosion from high energy flows. 
Nutrients, debris and sediment settle out during this process, protecting waterways from high sediment and 
nutrient loads and contributing to floodplain productivity. 
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Construction of levees for flood protection and conversion of floodplains to agricultural land has led to a 
decline in ecosystem services provided by floodplains within the SIR. 

 

4.1.3.5. Native fauna 

The SIR has many species of native vertebrate fauna (birds, mammals, reptiles, amphibians and fish) and an 
unknown, very large number of invertebrates. Invertebrates are often forgotten but play an extremely 
important role in the health of the region. 
 
Many EVCs, and therefore species of fauna, exist beneath minimum threshold habitat level. Many are below 
the 15 per cent recommended by JANIS (1997) and there is a risk of further species decline if nothing is done. 
 
With the extensive clearing of native vegetation and fragmentation of habitat, populations of fauna (and flora) 
are often isolated, limiting gene flow. The ability of species to adapt to new conditions, such as changing 
climate, is severely reduced if the gene pool is limited. 
 
Fish and other aquatic species have been prevented from migrating because of structures on rivers and 
streams (such as weirs), which have dramatically affected fish populations. The removal of several barriers in 
recent years is expected to have a very positive effect on fish populations. 
 
Some species, such as the Brolga and Bush Stone-curlew, are at particular risk from predators. Several SIR 
fauna species are 'Nationally Listed Species' under the Environment Protection and Biodiversity Conservation 
Act 1999: 

¶ Spotted Tree Frog 

¶ Barred Galaxias 

¶ Trout Cod 

¶ Swift Parrot 

¶ Superb Parrot 

¶ Striped Legless Lizard 

¶ Warty Bell Frog. 

 
Several terrestrial species are covered by migratory provisions and other species are covered by the marine 
provisions of the Environment Protection and Biodiversity Conservation Act 1999. 
 
The SIR has many significant environmental sites which the SIRCIS trying to protect (Figure 21). 

 

4.1.3.6. Soil biodiversity  

The below-ground flora and fauna represent one of the most species rich components of terrestrial 
ecosystems but is often ignored because it is not well known or understood. 
 
Recent research is also showing there is a strong link between above-ground and below-ground biodiversity. 
Healthy remnants and soil biodiversity go hand in hand. This is likely to influence how we undertake 
revegetation across the SIR. 
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Figure 21 Significant environmental sites, SIR 
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4.1.4. Climate 

The SIR enjoys a Mediterranean climate of hot summers and cool temperatures in winter months. The winter 
average temperature hovers around 12 to 14°C.  Sufficient cold days occur to provide the chilling required for 
bud initiation of fruit trees. Winter frosts are common and occasional spring frosts can cause significant 
damage to some varieties of horticultural and vegetable crops. More than half of the rain falls between May 
and October (www.bom.gov.au/weather/vic). 
 
In common with many other areas, the SIR community is only beginning to grapple with the question of how 
its industries and other land uses affect the composition and function of the atmosphere. The SIR has a lot at 
stake in relation to climate change and stability. The agriculture sector (horticulture, dairy, grazing and 
cropping) in the SIR would suffer negative impacts from climate change. The region is both a positive and 
negative contributor to climate stability. Contributions to greenhouse gas emissions are made through 
intensive dairy, cattle and sheep farming, while carbon sinks are provided in the catchment through existing 
vegetation and revegetation efforts. 
 
Climate change is discussed in more detail in Section 5 (Threats). 

 

4.2. Infrastructure Assets 

4.2.1. Irrigation systems 

Goulburn-Murray Water (G-MW) supplies irrigation water in the SIR, Pyramid-Boort Irrigation Area and the 
Torrumbarry Irrigation Area (Figure 22). Across the SIR, G-MW has infrastructure assets worth $2.2 billion (T 
Hunter pers comm, 2009). There is an extensive network of channels and drains within the SIR. Figure 23 
shows the channel system. 
 
Farm irrigation systems vary according to a number of factors: enterprise type, soil type and age of enterprise.  
 
The main types of systems are: 

¶ border check (also known as flood), almost exclusively used on pastures and crop, 

¶ furrow 

¶ moveable sprinklers 

¶ self propelled irrigators (travelling irrigators, centre pivots) 

¶ fixed sprinklers 

¶ micro-irrigation (drip or small sprinklers used at the base of a horticultural crop) 

¶ drip or trickle (sub-surface). 

 
G-MW, the GB CMA and the NC CMA together with DPI conducted a survey in 2004-2005 of landowners within 
the irrigation areas of Central Goulburn, Pyramid-Boort and Rochester ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ άƛǊǊƛƎŀǘƛƻƴ ŎǳƭǘǳǊŜέ ƻŦ 
the areas.  
 
Central Goulburn is primarily a dairy area using a perennial pasture base while Rochester is a mixed farming 
and dairy area. Pyramid-Boort is not discussed here as it is outside the SIR. 
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Table 16 shows the characteristics of a typical farm in the area.    
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Table 16 Overview of the average farm in Central Goulburn and Rochester 

Characteristics of farms - Central Goulburn 
(dairy) 

Characteristics of farms - Rochester / Campaspe 
(dairy and mixed) 

Most farms have twice as much perennial pasture as 
annual pasture. 

The average property has nearly equal areas of annual 
and perennial pasture. 

The average irrigated area is 70.5 ha, and is flood 
irrigated. 

The average irrigated area is 65 ha with 57 ha flood 
irrigated, 2 ha each of self-propelled sprinklers and 
drip/trickle and 1ha furrow. 

There is a 50% chance there is a WFP (but has very 
likely carried out laser grading regardless). 

There is a 45% chance there is a WFP (but has very 
likely carried out laser grading regardless). 

91% of farms have a drainage reuse system that is 
used 80% of the time to capture run off from nearly all 
ƻŦ ǘƘŜ ŦŀǊƳΩǎ ƛǊǊƛƎŀǘŜŘ ǇŀǎǘǳǊŜΦ 

60% of farms have a drainage reuse dam that is used 
30% of the time to capture run off from nearly all of 
ǘƘŜ ŦŀǊƳΩǎ ƛǊǊƛƎŀǘŜŘ ǇŀǎǘǳǊŜΦ 

11% of properties reported having Automatic 
irrigation. The average area irrigated automatically 
was 25 ha. 

11% of farms reported having Automatic irrigation. 
Average area irrigated automatically was 62 ha. 

Remnant vegetation fencing occurred on 11% of 
farms. 

Remnant vegetation fencing occurred on 11% of farms 
(1.5 ha average area). 

257 native plants were planted on average per farm 
per year over the last five years. On average 0.1 ha of 
wetland was fenced out. 

The farmers planted nearly 100 trees per year during 
the last five years (436 average) and fenced out 1.2 ha 
of wetland. 

Fencing out streams or saline areas is not a big 
concern (less than 0.1%). 

Fencing out streams was important on 8% of 
properties with an average of 124m of fencing carried 
out. Fencing out saline areas is not a big concern (less 
than 2%). 

The top three things planned to do during 2005-2006 
were άƭŀǎŜǊ ƎǊŀŘƛƴƎέ όор҈ύΣ άimprove irrigation 
ŜŦŦƛŎƛŜƴŎȅέ όнн҈ύ, and άƛǊǊƛƎŀǘƛƻƴ ǎŎƘŜŘǳƭƛƴƎέ όнм҈ύΦ 

The top three things planned to do during 2005-2006 
ǿŜǊŜΥ άƭŀǎŜǊ ƎǊŀŘƛƴƎέ όнп҈ύΣ άƛƳǇǊƻǾŜ ƛǊǊƛƎŀǘƛƻƴ 
ŜŦŦƛŎƛŜƴŎȅέ όнл҈ύΣ ŀƴŘ άƛǊǊƛƎŀǘƛƻƴ ǎŎƘŜŘǳƭƛƴƎέ όмо҈ύΦ 

9% planned to put in a drainage reuse system, and 8% 
planned to undertake a WFP during 2005-2006. 

11% άǇƭŀƴned to improve drainage systemέΣ мл҈ 
planned to put in a drainage reuse system, and 3% 
planned to undertake a WFP in 2005-2006. 

 
Source:  Ash, L. 2006 page 3 
 

 
The majority of water (more than 60 per cent) is used by the dairy industry, with livestock and fodder also 
using large volumes and finally horticulture (DPI 2007, page 16). Consequently, when seeking to improve 
water use efficiency the SIRCIS has a focus on dairy and mixed farming.  

 

4.2.2. Transport systems 

The SIR is very well serviced by both road, rail and light aircraft transport (Figure 24). In particular the current 
Mooroopna freight hub handles 14,000 containers a year and a new regional freight centre (worth $210 
million) is currently under construction which will handle up to 550,000 tonnes of freight per year. Transport, 
postal and warehousing services provide almost 4 per cent of the SIR employment (ABS 2007a). An efficient 
transport sector is vital to allow agriculture and other industries to remain globally competitive. 
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Figure 22 Goulburn-Murray Water irrigation districts 2005-2006
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Figure 23 Irrigation channel system within SIR, 2005-2006
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Figure 24 Transport network within SIR, 2005-2006 
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4.2.3. Flood protection measures 

There are two strategic rural flood protection assets, namely: the River Murray levees (formally known as the 
Public Works Department Levees), and the lower Goulburn Levees. The level of protection offered by these 
two levee systems cannot be guaranteed as the levees are not maintained. Management of these levees is 
currently not resolved. 
 
The replacement values of these levees would run in the tens of millions of dollars. During the last flood in 
1993, the damage bill associated with the lower Goulburn was some $20 million (at 1993 prices).  Other 
important assets within the SIR are the town levees at Cobram (construction cost of about $3.8 million at 2000 
prices) and upgrade of Nathalia town levees. 
 
Importantly flood warning upgrades in recent years include the Shepparton, Mooroopna and Loch Garry Flood 
Protection Districts. This will be expanded along the Broken Creek in the near future. 

4.3. Social assets 

4.3.1. Cultural heritage 

The ownership, oral history and traditions of the First Nation in our area is that of the Yorta Yorta Nation 
which has been here for thousands of years with their cherished and deeply respected ways of communicating 
complex information about culture, politics and environment of their society and region.  
 
Our knowledge of the Indigenous Australian people has been scarce and corrupted. This has mainly occurred 
because of a poor understanding of aboriginal society as passed on by those early recorders into the history 
books of Australia.  
 
In more recent years the Yorta Yorta people, for example have begun to tell their story and pass on their 
knowledge of their people to the wider community. This is forging greater understanding and has brought 
social and economic benefits to both the wider community and the Indigenous Australian community. Existing 
relationships are being built on via formal agreements with the State Government such as the cooperative 
management agreement ς Yorta Yorta Joint Body and The Registered Aboriginal Party Status - Cultural 
Heritage Act. Relationships with key stake holders such as GB CMA, DSE, Parks Victoria, DPI and G-MW will 
forge greater partnerships for the future and avoid repeating the mistakes of the past. 
 
The Yorta Yorta Nation area radiates out from the River Murray to the Goulburn, Edwards, Campaspe, and 
Lower Ovens Rivers. The Yorta Yorta people find themselves today in a unique situation in relation to the state 
border of New South Wales and Victoria as the Yorta Yorta traditional boundaries encompass both sides of the 
River Murray.  
 
This situation should be viewed as an opportunity for both states to develop a unified Natural Resource 
Management (NRM) plan for water and crown land areas of the River Murray and allow the traditional values 
and relationships of Indigenous Australian culture with scientific research to better understand these iconic 
public assets. 
 
Throughout the catchment other Traditional Owner Nation groups exist and these groups have views and 
aspirations and are endeavouring to work jointly with the natural resource management agencies to form 
partnerships and assert their interests into development and works within their areas.  
 
The 2006 Census states that 2,789 people living in the municipalities of Greater Shepparton, Moira and 
Campaspe identify as being Aboriginal and/or Torres Strait Islander (ABS 2007c). 
 
Dr Alford (2002) reported that within the Shepparton/Mooroopna region in 2002, the total labour force, 
unemployed and employed, was 10,593. The total Indigenous labour force was 1,018. Within the broader 
community, unemployment was 7.5 per cent. Within the Indigenous community, excluding those on the 
Community Development Employment Program (CDEP), the unemployment rate for Indigenous people was 
77.6 per cent. 
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4.3.2. Organisational partnerships 

The organisations implementing the SIRCIS have very positive working relationships which have developed 
over the long history of the Program. The relationship structure is described in Section 2.5.7 and the role of 
each organisation is fully described in Appendix 8. 

 

4.3.3. Community 

The community has long been the driving force behind the SIRCIS and its success.  Community leaders were 
heavily involved in drafting the original plan and have been an integral part of its implementation through 
committees and working groups. This involvement is described in Section 2.5.7. The achievements of the 
SIRCIS would not have been possible without individuals in our community implementing works on their own 
properties. 
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5. Threats 

This section details the threats impacting on the assets described in Section 4. These 
threats can be physical processes such as salinity, they can be activities such as 
irrigation, or they can be barriers to change such as lack of financial resources. 
 

5.1. Processes 

5.1.1. Salinity 

Salinisation of the land and water assets in the SIR remains the greatest threat to future prosperity and a 
major threat to the biodiversity in the SIR. The hydrological cycle in the SIR has undergone massive change 
since European settlement due to clearing of native vegetation and the introduction of irrigation. The result 
has been watertable rise and salt mobilisation.  
 
In the late 1980s high watertables (less than two metres from surface) affected 30 per cent of the region. The 
rise in watertables in the region was very rapid and a peak of 47 per cent of the area surveyed had watertables 
within two metres was registered in 1995. A summary graph of depth of watertables in the SIR from 1982 to 
2008 is shown in Figure 25. 

 

 

 

Figure 25 August depth to watertable areas, SIR, 1982 to 2008 

 
 
A combination of dry seasons and progress with salinity works have led to a significant reduction in watertable 
levels since 1995. In 2006 only 16 per cent of the area studied is within the two-metre contours. It has been 
difficult to apportion the changes caused by reduced water availability, seasonal change and salinity mitigation 
works. It is expected, however, that a return to wetter conditions will see a rise in the watertable levels. The 
Sub-surface Drainage Program (SSDP) employs both private and public groundwater pumping and tile drainage 
to manage groundwater levels for salinity control and salt disposal within the region. 
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Habitats in the lowest parts of the landscape are under most immediate threat (streams and wetlands). Trees 
are at substantially increased risk when watertables are within two metres of the surface (Kelly, 1994). Salt 
loads in rivers and streams also contribute to a decline in water quality.  
 
{ŀƭƛƴƛǘȅ ŎƻƴǘǊƻƭ ǿƻǊƪǎ ŀǊŜ ŘŜŦƛƴŜŘ ŀǎ ΨŀŎŎƻǳƴǘŀōƭŜ ŀŎǘƛƻƴǎΩ ǳƴŘŜǊ ǘƘŜ aǳǊǊŀȅ 5ŀǊƭƛƴƎ .ŀǎƛƴ {ŀƭƛƴƛǘȅ 
Management Strategy due to the downstream impacts of additional salt entering the River Murray from works 
implemented under SIRCIS. The mix of these salinity mitigation works will change due to the changes in water 
use patterns. For instance, drainage diversion remains an important part of managing salt exports, but as 
drainage flows decrease (because of increased water use efficiency), the salinity concentration will increase, 
which will reduce the water quality for diverters. This will require some effort in identifying other salt disposal 
options. The use of evaporation basins is not considered a long term option.  

 

5.1.2. Water quality and quantity 

5.1.2.1. Nutrient-rich and turbid surface water 

In addition to salt, the SIR generated 242 tonnes of phosphorus and 935 tonnes of nitrogen in 1993-1994 and 
exported some 236 tonnes of phosphorus and 887 tonnes of nitrogen from the region. This was set as the 
benchmark year and used to develop the Goulburn Broken Water Quality Strategy (GBWQS). Based on 
irrigation drain monitoring, the current phosphorous export for the five-year average of 2002-2003 to 2006-
2007 was 15 per cent of the 1993-1994 levels. This was substantially better than the SIRCIS target of a 50 per 
cent reduction. Nutrient levels are still being watched closely as a series of dry years may significantly change 
these figures. We do not expect a return to 1993-1994 water quality levels as a result of the actions taken to 
improve irrigation efficiency and drain management.  
 
High nutrient loads increase the risk of algal blooms which could occur in and downstream of the SIR. Major 
sources of nutrients included irrigation drainage, sewage treatment plants, sediment mobilisation, urban 
stormwater and intensive animal industries. The Goulburn Broken Catchment does contain fish farms which 
can be a source of high nutrient loads however none are located in the SIR. 
 
According to the Goulburn Broken Water Quality Working Group (GBWQWG), the Goulburn Broken 
Catchment contributes only 37 per cent of the River Murray water flow above the Murrumbidgee, but 
contributed 58 per cent of the sediment (GBWQWG 1996, page 23). The volume of suspended solid loads has 
fallen dramatically and is at about 10 per cent of the 1996-1997 load (monitoring of suspended solids began in 
1996-1997). 
 
Generally farm chemicals are not a significant problem. However, commonly used pesticides in intensive 
horticulture within the SIR have been found in surface drainage water following application to soils. Studies of 
shallow well sites in the Tongala-Kyabram area have indicated contamination of groundwater with herbicides 
(Stork, P., 1999).  
 
In 2006, G-MW commissioned the consulting firm URS άǘƻ ǇǊŜǇŀǊŜ a detailed report that aims to identify 
potentially harmful natural and anthropogenic substances occurring in groundwater in the SIR that may pose a 
Ǌƛǎƪ ǘƻ ŀƎǊƛŎǳƭǘǳǊŜ ŀƴŘ ƘǳƳŀƴ ƘŜŀƭǘƘέ (URS 2006 page 1-1).  These substances may include petroleum 
hydrocarbons, leachate and pesticides. Pesticides are generally a non point-source contaminant as they are 
applied by farmers to crops such as insecticides, herbicides and fungicides (URS 2006 page 1-2). The presence of 
naturally occurring salt and biological contaminants in groundwater will not be considered in this project as 
these substances are considered in ongoing programs within the SIR.  

 
The research project sets out to: 

¶ Identify the substances carried in shallow groundwater that could potentially impact on the 
productivity and/or sustainability of irrigated land or on animal or human health. 

¶ Identify areas where anthropogenic substances may be entering the shallow groundwater or 
are being used for irrigation, stock or domestic purposes and where the substances present 
the greatest risk to groundwater (groundwater risk hotspots) 

¶ Present any real data for natural or anthropogenic substances. 

 
The results of this research will be incorporated into SIRCIS when it becomes available. 



 

Review 2005-2006 and Implementation Plan 2006-2007 to 2010-2011: Background Report  
63 

 

5.1.2.2. Groundwater quality 

While rising groundwater levels are the major cause of salinisation of land and streams, groundwater within 
the Goulburn Broken is a significant water resource for irrigation and for industry and urban supply. In such 
circumstances, a balance is necessary between pumping to provide salinity control while protecting the 
groundwater resource and the rights of groundwater resource users. 
 
Increasing demand for groundwater has been apparent in recent years because of a series of dry seasons and 
the cap on surface water diversions within the Murray Darling Basin. In some areas, increased demand is 
threatening the sustainability of the groundwater resource.  
 
A drier climate and improved irrigation efficiency is likely to lead to further reductions in groundwater levels.  
While this is good news from a salinity management perspective, it poses significant new groundwater 
management issues.  Catchment managers and groundwater resource managers are working together to 
develop strategies to deal with this changing environment. The implementation of the Groundwater 
Management Plans (SIRWSPA, CDLWSPA and KWSPA) ensures groundwater use is managed sustainably. 
 
The 2005-2006 monitoring done in the SIRWSPA shows that groundwater salinity is highly variable due to the 
complex nature of the shoe-string sands that make up the Upper Shepparton Formation aquifer (Figure 26).  

 

 

Figure 26 Distribution of groundwater salinity samples received for SIRWSPA irrigation bores, 2005-
2006 

Source:  G-MW 2006a, page 13 
 

 
The groundwater salinity within the deep lead aquifer tends to increase from south to north with salinity also 
being higher on the lateral boundaries in the Campaspe WSPA (G-MW 2006b, page 4). No analysis was 
conducted on temporal trends in salinity up to 2005-2006 as there is insufficient data to justify such an 
analysis on an annual basis. (Figure 27) 

 

 



 

Review 2005-2006 and Implementation Plan 2006-2007 to 2010-2011: Background Report  
64 

 

Figure 27 Campaspe Deep Lead WSPA salinity sampling compliance, 2005-2006 

 
Source:  G-MW 2006b, page 5 

 

5.1.3. Changed flow patterns and water availability 

We are using significantly less water, yet water is becoming increasingly scarce, with strong competition 
among environmental, agricultural, urban, industrial and recreational demands. 
 
Harvesting, storing and delivering water for urban and agricultural use has dramatically altered the flow 
patterns and quantity of water in our rivers and creeks, often reversing the seasons when high and low flows 
would naturally occur. This has had a direct impact on the aquatic biodiversity in the SIR through changed 
watering patterns and quality of water. CSIRO (2008, page 4) stated that: 
 

ά²ŀǘŜǊ ǊŜǎƻǳǊŎŜǎ ŘŜǾŜƭƻǇƳŜƴǘ Ƙŀǎ ƛƴŎǊŜŀǎŜŘ ƳƻǊŜ ǘƘŀƴ ŦƻǳǊ-fold the average period between large 
(1,000GL/month) beneficial floods to the lower Goulburn River floodplain. Additionally, undesirably 
low flows that diminish deep water pools and degrade native fish habitat are now more prevalent. 
They occur about twice a year on average rather than once every seven to eight years under Ψwithout-
developmentΩ ŎƻƴŘƛǘƛƻƴǎέ. 
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The need to achieve water savings presents many unique challenges for the SIR community. Water savings will 
come from major infrastructure projects such as converting to open channels to pipes and modernising of 
irrigation supply systems, or from better use of storages. Water savings will also come from a more 
environmentally sensitive and productive use of available water resources both in irrigation and rain-fed 
production systems. To mitigate the environmental impacts of inefficient use of water requires a better 
understanding of where particular land uses should best be located in the catchment, and the development of 
appropriate practices to better manage water in both irrigated and dryland contexts. In particular, recharge 
rates under particular land uses and irrigation practices need to be quantified. 
 
At the farm scale, irrigation can cause wetlands and remnant vegetation to undergo changed hydrological 
cycles that significantly degrade them. Algal blooms in some wetlands are increasing as a result of increased 
nutrient levels. Landforming can also directly affect these features. 
 
The Victorian Government is responding to these challenges by the implementation of the Northern Region 
Sustainable Water Strategy (NRSWS).  

 

5.1.4. Climate change 

We are expecting a future where our climate is much more variable with less rainfall. CSIRO is beginning to 
define managing climate risk as a defining characteristic of farming excellence (CSIRO, 2008a). Table 17 
summarises the scenarios which have been adopted for planning purposes in the SIR. 

 

Table 17 Climate change scenarios for 2030 and 2070 for Northeast Region 

Seasons 2030 2070 

Spring Warmer by 0.3 to 1.6°C 
Rainfall decrease likely 
(+3 to ς 15%) 

Warmer by 0.8 to 5.0°C 
Rainfall decreases likely 
(+10 to -40%) 

Summer Warmer by 0.3 to 2.0 °C 
Rainfall change uncertain (±15%) 

Warmer by 0.8 to 6.0°C 
Rainfall change uncertain (±40%) 

Autumn Warmer by 0.3 to 1.6°C 
Rainfall change uncertain (±10%) 

Warmer by 0.8 to 5.0°C 
Rainfall change uncertain (±25%) 

Winter Warmer by 0.2 to 1.4°C 
Rainfall decrease likely  
(3 to -10%) 

Warmer by 0.7 to 4.3°C 
Rainfall decrease likely  
(+10 to -25%) 

 

 
CSIRO projections for north eastern Victoria (
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Table 18) were based on the results of 12 climate models that had good simulations of observed average 
patterns of temperature, rainfall and atmospheric pressure over south eastern Australia. Warmer and drier 
conditions are likely, with more heatwaves, fires, droughts and rain storms, fewer frosts and less snow. 
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Table 18 Climate changes likely for north eastern Victoria 

Variables Changes 

Temperature Annual warming of 0.3 to 1.6°C by 2030 and 0.8 to 5.0°C by 2070 

Daytime maximum temperatures and night time minimum temperatures are likely to rise 
at a similar rate 

Warming is likely to be greater in spring and summer 

10-60% increase in the number of hot summer days (greater than 35°C) by 2030 and a 20-
300% increase by 2070 on the plains. Rate of increase will be greater in the mountains 

0-50% reduction in the number of frost days by 2030 and a 50-100% decrease by 2070 

Rainfall Annual rainfall decrease is likely (changes of +3% to -10% by 2030 and +10 to -25% by 2070) 

Extreme daily rainfall events are likely to become more intense 

Snow Area with at least one day snow cover per year likely to be reduced by 10-40% by 2030 with 
a 22-85% reduction by 2050 

Area with at least 60 days snow cover shrinks 18-60% by 2020 and 38-96% by 2050 

Peak snow depth at Mt Hotham declines 10-50% by 2020 and 25-95% by 2050 

Drought Droughts are likely to become longer and more frequent, particularly in winter-spring 

Rainfall deficiencies that currently occur once every 5 winter springs may occur once every 
3-5 years by 2030 and once every 2-3 years by 2070 

Due to hotter conditions droughts are also more likely to become more intense 

Fire 10-40% increase in the frequency of days with extreme fire-weather risk by 2020, and 20-
120% increase by 2050 

4-25% increase in the frequency of days with very hot and extreme fire-weather risk by 
2020, and 15-70% increase by 2050 

 
Source: Feehan Consulting, 2007 
 

 
This is expected to mean: 

¶ lower groundwater levels and therefore lower salinity impacts 

¶ lower water allocations and therefore improved water use efficiency.  

 
However, it may also have some negative impacts for the program. For example, continued dry conditions may 
mean that surface water management systems are a low priority for landowners (GB CMA, 2007b). 
 

ά²ŀǊƳŜǊ ŀƴŘ ŘǊƛŜǊ ŎƻƴŘƛǘƛƻƴǎ ŀǊŜ ƭƛƪŜƭȅ ǘƻ ǎŜŜ ŀ ŎƻƴǘƛƴǳŜŘ ƭƻǿŜǊƛƴƎ ƻŦ ǘƘŜ watertable, decreasing the 
risk of land salinisation. It is anticipated that demand for water will increase and farmers will further 
rely on groundwater as a key source of supply. In the interim, this will lead to greater local distribution 
and storage of salt in the upper soil profile. The increase in water and soil salinity will increase the 
level of accessions to the watertable which may lead to further rises in watertables.  
 
A better understanding of these relationships for the different sub-catchments is required and will be 
addressed by the SSDP through its Research and LƴǾŜǎǘƛƎŀǘƛƻƴ tǊƻƎǊŀƳ ƻǾŜǊ ǘƘŜ ƴŜȄǘ ŦƛǾŜ ȅŜŀǊǎέ όGB 
CMA 2007c, page 81).  

 
/{Lwh ƛǎ ǳƴŘŜǊǘŀƪƛƴƎ ŀ {ǳǎǘŀƛƴŀōƭŜ ¸ƛŜƭŘǎ tǊƻƧŜŎǘ ǘƻ ǇǊƻǾƛŘŜ ƎƻǾŜǊƴƳŜƴǘǎ ǿƛǘƘ άŀ ǊƻōǳǎǘΣ όaǳǊǊŀȅ 5ŀǊƭƛƴƎύ 
basin-wide estimate of water availability on an individual catchment and aquifer basis, taking into account 
ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŀƴŘ ƻǘƘŜǊ Ǌƛǎƪǎέ ό/{Lwh нллуΣ ǇŀƎŜ ƛύΦ  
 
The report for the Goulburn Broken is complete and found that: 

¶ average surface water availability under the historical climate is 3,233GL/year 

¶ under current development 1,606GL is diverted for use (this is an extremely high level of 
diversion) 

¶ if the recent (1997 to 2006) climate were to continue, average surface water availability 
would be reduced by 41 per cent and the volume of water diverted for use within the region 
would be reduced by 25 per cent 

¶ the best estimate [or median] climate change scenario by 2030 would reduce average 



 

Review 2005-2006 and Implementation Plan 2006-2007 to 2010-2011: Background Report  
68 

surface water availability by 14 per cent and volume of water diverted for use within the 
region would be reduced by 6 per cent. 

 
The impacts on farming in the SIR are difficult to predict but some have already been determined. These 
impacts include (DSE 2008, pages 9 and10): 

¶ increased heat stress on dairy cattle, (reducing milk production unless management 
measures such as shade sheds and sprinklers are adopted) 

¶ inadequate winter chilling for some fruit trees,( which may reduce fruit yield and quality, 
however, higher temperatures are likely to reduce the risk of damaging winter frosts for 
other crops) 

¶ heavy rains and winds from storm events and other climate change impacts contributing to 
crop damage and soil erosion.  

¶ indirect impacts due to changes in weeds, pests and international markets (placing farms 
under stress). 

άThe impacts for biodiversity are similarly difficult to predict. However, we can say that species 
already at extinction risk and those suffering from reduced habitat are the species most likely to be at 
ƎǊŜŀǘŜǊ ǊƛǎƪΦ ά/ƭƛƳŀǘŜ ŎƘŀƴƎŜ ƛǎ ƭƛƪŜƭȅ ǘƻ ŀƳǇƭƛŦȅ ŜȄƛǎǘƛƴƎ ǘƘǊŜŀǘǎ ǎǳŎƘ ŀǎ Ƙŀōƛǘŀǘ ƭƻǎǎ ŀƴŘ ƛƴǾŀǎƛǾŜ 
species, making their ƛƳǇŀŎǘǎ ŎƻƴǎƛŘŜǊŀōƭȅ ǿƻǊǎŜέ. 

 
Our response to climate change will have to be a combination of adaptation and reducing production of 
greenhouse gas emissions. Responding to climate change will require sustained effort over a long time frame. 

 

5.1.5. Dryland salinity 

Dryland salinity is not the main focus of the SIRCIS as the SIR has limited dryland areas and the issue is 
outweighed by irrigation salinity. Dryland salinity in the upper catchment of the Goulburn Broken Catchment 
has a large and growing impact on the SIR in terms of water salinity levels, both river and groundwater. SIR IC 
supports the work of the upper catchment in its endeavours to manage the issue. 

 

5.1.6. Soil health 

The Draft Goulburn Broken Soil Health Strategy Action Plan states that:  

There has been increasing concern that soil health in the Goulburn Broken Catchment has been 
declining. While this can be a natural process, farming practices and human impact have accelerated 
erosion, salinity, sodicity, acidity, soil structural decline, reduced soil biodiversity and lowered soil 
resilience. Declining soil health will affect agricultural production, and will also influence the success of 
revegetation efforts and erosion control (GB CMA, 2006, page 5). 

 

5.1.7. Pest plants and pest animals 

The successful management of pest plants and animals underpins the outcomes of other sub-strategies. 
Weeds and rabbits, for example, can both have a major impact on the quality of remnant vegetation, which in 
turn is critical for biodiversity, river health and salinity management outcomes. Co-ordinated control programs 
can significantly reduce the impact of foxes on native fauna while having economic benefits for graziers. 
 
The Broken Boosey Conservation Management Network Coordinated Fox Control Program is a perfect 
example of the integration of biodiversity and pest animal control activities on private and public land.  
 
A recent change in direction for the SIR pest plant program is for control efforts to be focused more on the 
management of new or emerging weeds in the first instance, rather than weeds that are well established 
ŀŎǊƻǎǎ ǘƘŜ ǊŜƎƛƻƴΦ ¢ƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ŀ ά²ŜŜŘ wƛǎƪ !ǎǎŜǎǎƳŜƴǘ aƻŘŜƭέ Ƙŀǎ ŜƴŀōƭŜŘ ǘƘŜ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻŦ 
weeds that pose a high level of threat to environmental and agricultural assets of the region. If these weeds 
are either not yet present or not established in the region, they are considered to be high priorities and 
prevention or eradication strategies will be developed and implemented. 
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New and emerging weeds that are currently targeted include ivy-leaf sida and camel thorn (state prohibited 
species), cape tulip, artichoke thistle and wild garlic (regionally prohibited species). None of these species are 
well established in the SIR and the aim of the program is eradication within a few years.  
 
Where community groups can demonstrate a high level of coordination, more established high threat weeds 
will still be the target of extension and compliance programs. The ongoing blackberry program in the SIR is a 
good example. This program has been put on hold during the drought, but will recommence once seasonal 
conditions improve.  
 
Weeds on linear reserves will be given a higher priority in the SIR in coming years, as it has been recognised 
that linear reserves provide major pathways for weed spread into the region. Serrated tussock for example, 
while not currently present in the SIR, is a significant threat to the region. Over the past couple of seasons, 
infestations have been located along the Goulburn Valley Highway and if these are not managed, this highly 
undesirable species will continue to move northward.  
 

5.2. Activities 

5.2.1. Stock grazing 

Dairying and mixed farming (cropping including sheep and beef cattle grazing) are major agricultural pursuits 
and large areas of public land along streams are also licensed for grazing or are being illicitly grazed. Grazing is 
causing active degradation of biodiversity values on-site and downstream over vast areas. 

 

5.2.2. Irrigation 

Poor irrigation practices can threaten the health of our soils. Soils can become waterlogged, develop saline 
watertables, become less fertile and produce the greenhouse gas, nitrous oxide, in large quantities when 
drainage is inadequate. Poorly designed irrigation farms can also cause significant quantities of nutrients to 
flow into the river. Algal blooms in some wetlands are increasing as a result of increased nutrient levels. 
Landforming can also directly impact on these features.  
 
With the development of tradeable water entitlements, new areas of land are being developed for irrigation. 
These are areas of άƎƻƻŘέ ǎƻƛƭǎ ǿƘƛŎƘ ƻŦǘŜƴ ƘŀǾŜ ǊŜƳƴŀƴǘǎ ƻŦ ǘƘŜ Ƴƻǎǘ ŜƴŘŀƴƎŜǊŜŘ ƴŀǘƛǾŜ ǾŜƎŜǘŀǘƛƻƴΦ LŦ ǘƘŜ 
development of new areas is not well managed this can place pressure on these last remaining areas through 
clearing and insensitive irrigation management.  Irrigation Development Guidelines and associated processes 
are in place to avoid or minimise this risk.  

 

5.2.3. Culverts, regulators and in-stream water storage management, 
levee banks and flood protection 

This threat is closely linked with the induced threat of changed river flow patterns. Barriers within streams can 
prevent the migration of native fish species. SIRCIS programs in recent years have removed many of these 
barriers, although several small barriers remain, with priority zones for action being the upper Broken, Boosey 
and Seven Creeks systems. Removal of flood protection measures and levees to improve water quantity and 
quality remains a contentious issue. 
 
Floodplains were converted to agricultural land in the early days of European settlement. Many important 
ecosystem services provided by these floodplains have been lost, and much of the agricultural land cannot be 
economically protected from flood damage. 
 
The ecological functioning of many of our river systems has been changed by development and use of the land 
adjacent to streams, recreational activities, use of the natural river systems for transporting stored water to 
downstream developments and flood mitigation works on the floodplains. These changes have led to in-
stream instability, bank erosion, loss of in-stream and riparian habitat values, and isolation of wetlands and 
billabongs from the stream. 
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Raised structures such as levees, channels, raised roads and railways, spoil banks and bridges have had a 
significant impact on flood behaviour, affecting flow distributions, flow velocities and depths. While they can 
have significant benefits in reducing flood damage, they can have a number of Ψdis-benefitsΩ, including: 

¶ a reduction in riverine and floodplain habitats, leading to an isolation of wetlands and 
general fragmentation, leading to habitat decline, altered nutrient processes and further loss 

¶ an increase in flow concentration and stream power, leading to increased flow rates and 
flood levels, and stream and bank erosion 

¶ a reduction in the frequency of deposition of fertile material across the floodplains 

¶ intensification of land use in the protected areas of the floodplain, with a resultant increase 
in social disruption and flood damage when the levee fails 

¶ a reduction in soil moisture 

¶ the creation of a false expectation of being protected from floods that are greater than the 
levees are designed to cope with. 

 

5.2.4. Cultivating, cropping and pasture management 

Cultivation to prepare soils for cropping and pastures and to create mineral earth firebreaks (especially along 
roadsides) can damage existing native vegetation, prevent natural regeneration of remnant vegetation and 
encourage pest plants. This activity usually occurs on the best soils for agriculture ς which equates to the most 
threatened EVCs. Land managers are becoming increasingly sensitive to biodiversity needs as awareness grows 
but the risk is still substantial.  

 

5.3. Barriers to change 

During the Irrigation Farm Survey in 2004-2005, respondents were asked about barriers to improving irrigation 
management practices. The results are presented in Table 19. Clearly financial resources and uncertainty 
regarding water resource allocation are the major barriers. While the SIRCIS cannot directly affect these 
threats, it needs to address them and design programs which take them into account. Insufficient financial 
resources were cited as a major barrier. This emphasises the importance of government contribution to 
appropriate cost-share in order to ensure that the Strategy is implemented in a timely manner. 

 

 

Table 19 Barriers to change, SIR, 2004-2005 

 Response rate 

Reasons for inability to undertake water use efficiency works % 

Financial resources 50.2 

Allocation uncertainty 47.1 

Lack of time 20.0 

Inadequate water resources 19.3 

Age and health 12.9 

Doubt success 12.1 

Insufficient information 3.6 

Poor water quality 2.3 

Other 8.6 

 
Note:   

Á This question generated multiple responses thus the response rates were not added together. 
 
Source:  L. Ash 2006, page 7 
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6. Achievements 

6.1. What has the Shepparton Irrigation Region Catchment Implementation 
Strategy achieved? 

Since 1990, the SIRCIS has achieved much of its planned activities, with most of them at least on target if not 
ahead of target. Figure 28 shows a selection of achievements in terms of outputs. The colours of the bars in 
the graph represent an assessment of progress. Five out of 15 activities exceeded targets and three have 
scored satisfactory. 
 
Any works that increase the salt load leaving the catchment that were implemented after 1 January 1988 are 
classed as an accountable action. Any such accountable action by a catchment (e.g. the SIR) requires a Salt 
Disposal Entitlement (SDE) allocated by the Victorian Government. Under the 1988 MDBC Salinity and 
Drainage Strategy, agreement was reached on how to manage catchment activities which increase the amount 
of salt discharging to the River Murray. The salt disposal impact is expressed as the average increase in salinity 
in the River Murray at Morgan in EC units. Table 20 shows the current uptake of entitlements and future 
requirements of SDE for the completion of work programs to 2030. The existing groundwater pumping 
activities account for 81 per cent of the uptake of the entitlement to 2006. See Section 8.1.7 for additional 
information. 
 
The Strategy will require 11.1EC for works to be completed between 2006 and 2030. Groundwater pumping 
and other SSD activities will take up all the 12.2EC whilst the SWMS will reduce downstream impact. The 
MDBA Basin Salinity Management Systems - 5 year Review of the Shepparton Strategy assumes a credit of -
0.0022EC/km for PSWMS and a credit of - 0.00089 EC/km for the CSWMS (SKM 2007). Therefore any further 
works will be a negative value and if no further SWMS are constructed the maximum is estimated to be -
1.076EC. Future groundwater pumping activities and other SSD activities will take up the balance of the 
allocated SDEs under the Strategy. 

 

Table 20 Uptake of and future requirements for Salt Disposal Entitlements, SIR 

SIRCIS activities 

Uptake of Salt Disposal Entitlements 
EC 

Future SDE requirement 
EC 

Pre 1991 
Total to 

2005-2006 
% of total 

2006  
to 2030 

% of total 

Primary surface water management systems 0.055 0.444 12 -0.682 -6 

Community surface water management systems 0.008 0.098 3 -0.394 -4 

Public groundwater pumps 0 1.522 42 8.900 80 

Private groundwater pumps 0 1.421 39 3.144 28 

Horticultural sub-surface drainage works 0.030 0.156 4 0.156 1 

Total 0.093 3.641 100 11.124 100 

 
Note:   

Á ¢ƘŜ Ψ¢ƻǘŀƭ ǘƻ нллр-нллсΩ ǳǇǘŀƪŜ ƻŦ {ŀƭǘ 5ƛǎǇƻǎŀƭ 9ƴǘƛǘƭŜƳŜƴǘǎ ƛƴŎƭǳŘŜǎ ǇǊŜ-1991 impacts. 
 

Sources:  

¶ J Burkitt, G-Murray Water (SSDP), pers. comm, 2010  

¶ SIRCIS SSDP 2006/2007, Five Year Review, Vol.2 Compendium, Section D 

¶ SIRCIS SSDP 2006/2007, Five Year Review, Vol.1, Final Report 

¶ Goulburn Broken Salt Register for MDBA Salinity Management Strategy, version 2010. 
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Progress against output targets for Shepparton Irrigation Region, 1990 - 2006
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Figure 28 Progress against output targets, SIRCIS, 1990-2006 

 

Legend: 

Well below (<50%) Below (50-79%) Satisfactory (80-109%) Exceed (110%+) 

 
Note:  

Á The incentive schemes for reuse and automatic irrigation systems started in 2001-2002. 
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Since 1990, a total of almost $250 million was spent by the federal and state governments to address natural 
management issues in the SIR (Table 21). 

 

Table 21 Summary of investment, SIRCIS (at 2006 prices) 

Years 
SIRCIS expenditure 

$M 
Cumulative SIRCIS 
expenditure $M 

1990-2001 $153.74 $153.74 

2001-2002 $20.10 $173.85 

2002-2003 $18.06 $191.91 

2003-2004 $18.56 $210.46 

2004-2005 $17.51 $227.97 

2005-2006 $18.29 $246.27 

 

 
Table 22 shows the performance of SIRCIS programs against targets. For the 2006-2007 targets, three 
ǇǊƻƎǊŀƳǎ ǿŜǊŜ ǊŀǘŜŘ άǎŀǘƛǎŦŀŎǘƻǊȅέ ŀƴŘ ǘǿƻ ǇǊƻƎǊŀƳǎ ǿŜǊŜ άōŜƭƻǿ ǘŀǊƎŜǘέΦ Lƴ ǘŜǊƳǎ ƻŦ ǇǊƻƎǊŜǎǎ ŀƎŀƛƴǎǘ ƭƻƴƎ-
term targets, the ratiƴƎ ŦƻǊ ǘǿƻ ǇǊƻƎǊŀƳǎ ƛǎ άǎŀǘƛǎŦŀŎǘƻǊȅέ ŀƴŘ ǇǊƻƎǊŀƳ ƻƴŜ ǇǊƻƎǊŀƳ ŜŀŎƘ ŦƻǊ άŜȄŎŜŜŘέΣ 
άōŜƭƻǿ ǘŀǊƎŜǘέ ŀƴŘ άǿŜƭƭ ōŜƭƻǿ ǘŀǊƎŜǘέΦ 

 

Table 22 Performance against targets, SIRCIS, 2006 

Investment areas Strategy life 
Performance against 
targets 2006- 2007 

Progress against target 
(long term outputs as 

determined by Strategy) 

Environment  Program  1990-2020 Below target Below target 

Farm Program 1990-2020 Satisfactory Exceed 

Sub-surface Drainage Program 1990-2030 Satisfactory Satisfactory 

Surface Water Management Program 1990-2020 Below target Satisfactory 

Waterways Program 2005-2015 Satisfactory Well below 

 
Legend 

Well below (<50%) Below (50-79%) Satisfactory (80-109%) Exceed (110%+) 

 
Sources (pers comm, 2010):  

¶ J Pagon  (Environment Program) 

¶ C Nicholson (Farm Program) 

¶ J Burkitt (SSDP) 

¶ S Green (SWMP)  

¶ W Tennant and P Feehan (Waterways Program). 

 

 
Much work is being done in the catchment to report against resource condition change outcomes (the 
difference made on the ground) rather than outputs (how many pumps, for example). Generally, the resource 
condition in the SIR has άimprovedέ or άmaintainedέ (
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Table 23). Due to severe drought conditions since 2002, the water supply is άmuch worseέ as water storages 
are experiencing low levels. 
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Table 23 Resource condition outcomes, SIRCIS, 2006 

Investment areas 

Resource 
condition 

change from all 
factors 

Certainty of 
measuring Comments/Sources of information 

SIR salinity, watertables and River 
Murray salinity  

Improved High 
Farm Program (Chris Nicholson, DPI) 

SIR salinity and watertables Improved High SSDP - Reduction in area at risk of salinity from high 
watertables. A combination of program 
implementation and drought. (James Burkitt, G-MW) 

River Murray salinity  Maintained Low SSDP - A lot of uncertainty on SIR impact on River 
Murray salinity. MDBA modelling suggests large impact 
of reduced tail water fraction (less dilution flows from 
drainage), but actual salt entering river is significantly 
reduced. (James Burkitt, G-MW) 

Water supply (on-farm) Improved High Farm Program has a strong emphasis on improving on-
farm water use efficiency and identifies options for 
farmers to make provision for water supply in winter. 
(David Lawler DPI) 

Water supply Much worse High Water storages are currently experiencing low levels; 
low inflows have been due to drought conditions 
experienced since 2002. (Wayne Tennant, GB CMA) 

Environmental flows   Improved High Environmental flow has been delivered to key wetlands 
in the region with benefits to native flora and fauna. 
(Wayne Tennant, GB CMA) 

Riparian and in-stream habitat and 
channel form 

Maintained Medium There has been some improvement to many streams 
following the implementation of frontage initiatives 
(through the DEP and landowner projects).  The 
drought has had an impact in some areas. (Wayne 
Tennant, GB CMA) 

Water quality (nutrients) in rivers 
and streams 

Improved High Nutrient loads are measured. Load targets have been 
greatly exceeded (Pat Feehan, Feehan Consulting) 

Floodplain management (flood 
protection) 

Improved Low Most improvement has occurred in emergency 
arrangements and flood warning (new technology 
telemetry to the Bureau of Meteorology); upgraded 
levees for the towns of Cobram and Nathalia, and in 
Planning Scheme information (flood mapping etc). 
Floodplain management is about::  

¶ managing legacy flood problems, largely through 
flood warning and emergency management 
arrangements  

¶ managing the future problem through land use 
planning and controls which has been successful in 
Campaspe, Moira and Greater Shepparton Councils 
(Guy Tierney, GB CMA). 

Biodiversity   Maintained Low While clearing has reduced and incentive programs are 
in place to increase native vegetation condition, long-
term threats such as active and passive 
mismanagement of habitat and climate change persist. 
This is unlikely to change in the medium term given the 
scale of landscape modification since European 
settlement (Carla Miles, GB CMA and Jen Pagon DPI) 

Pest plants and pest animals  
(waterways) 

Improved Medium There has been some improvement to many streams 
following the implementation of frontage initiatives 
(through the DEP and landowner projects). (Wayne 
Tennant, GB CMA) 

 
Legend 

Much worse (<50%) Worse (51-79%) Maintained (80-109%) Improved (>109%) 
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6.2. Achievement performance stories 

6.2.1. Environment Program: Biodiversity Celebration Day, September 
2006 

The Biodiversity celebration day held at Drumanure, on the Nine Mile Creek, Broken Boosey State Park on 
Thursday 14th September 2006 was very successful. The day, titled ΨBiodiversity - Working TogetherΩ, was a 
showcase of community and agency people sharing information on a range of biodiversity projects. The day 
attracted more than 80 people interested in biodiversity management and included presentations (including 
the launch of the Yarrawonga and Central Creek Biodiversity Action Plans), lunch, guided walks, childrenΩs 
activities and displays, with input from over 10 agencies/organisations, numerous community groups and 
landholders. An evaluation indicated the day was a useful and positive experience and more opportunities will 
be identified to build on this experience. As part of this day, eight posters, one television interview, 
approximately seven newspaper/media releases, a formal invitation, displays and a DPI news article were 
produced. 

 

6.2.2. Farm Program: Whole farm planning 

Whole Farm Planning (WFP) is a tool used by landowners to consider the assets (natural and infrastructure) on 
their property and their plans for the future of their business, to design a property layout which will prevent 
groundwater accessions, and deliver efficient irrigation into the future. As Whole Farm Planning has evolved, 
issues such as native vegetation management and protecting water quality have been included.  Figure 29 
shows the areas with WFPs. 
 
The Whole Farm Planning activity was reviewed in 1990, 1995, 2000 and 2005. The key evaluation questions 
were: 

¶ ά²Ƙŀǘ ŎƘŀƴƎŜǎ ƛƴ ǇǊŀŎǘƛŎŜǎ ƘŀǾŜ ƻŎŎǳǊǊŜŘ ŀǎ ŀ result of the PǊƻƎǊŀƳΚέ  

¶ ά5ƛŘ ǇŀǊǘƛŎƛǇŀƴǘǎ ƻŦ ǘƘŜ Program increase awareness, understanding as targeted? In what 
ǿŀȅΚέ 

 
¢ƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǇǊŜǎŜƴǘŜŘ ōŜƭƻǿ ƛǎ ōŀǎŜŘ ƻƴ ǊŜǇƻǊǘǎ ŜƴǘƛǘƭŜŘ ά! {ǳǊǾŜȅ ƻŦ [ŀƴŘƻǿƴŜǊǎ LƴǾƻƭǾŜŘ ƛƴ ǘƘŜ ²ƘƻƭŜ 
Farm Plan Incentive Scheme (WFPIS) 1995- нлллέ όIŜŀǊŘ ŀƴŘ aŀǎƪŜȅΣ нллмύ ŀƴŘ ά²ƘƻƭŜ ŦŀǊƳ ǇƭŀƴƴƛƴƎ ƛƴ ǘƘŜ 
{LwΥ ŀ ŎƻƳǇŀǊŀǘƛǾŜ ŀƴŀƭȅǎƛǎ ƻŦ ǊŜǾƛŜǿǎ мффлΣ мффрΣ нлллΣ нллрέ ό[ŀǿƭŜǊ ŀƴŘ aŀǎƪŜȅΣ нллсύΦ   
 
The significant findings from the two reports are: 

¶ Satisfaction: There has been a signiŦƛŎŀƴǘ ƛƳǇǊƻǾŜƳŜƴǘ ƛƴ ǘƘŜ ƭŀƴŘƻǿƴŜǊǎΩ ƭŜǾŜƭ ƻŦ 
satisfaction from 59 per cent in 1990 to 91 per cent in 1995 and 96 per cent in 2000. This 
indicates the maturity of the program with time.  

¶ When asked about the negative aspects experienced with development works, landowners 
mentioned high cost, loss of production, heavy cut areas and poor management as the main 
negative aspects.  

¶ The majority (57 per cent) of landowners found the preparation of a WFP was useful for their 
farm development works. They said it allowed them to set priorities for their development 
works and they were able to stage works knowing it would fit together.  

¶ The landowners used WFPs as a motivational tool. The plan provided landowners with better 
insight and an understanding of design that improved the efficient management of their 
properties. They also indicated they would encourage others to prepare a WFP.  

¶ Salinity benefit: Landowners mentioned salinity control as the foremost benefit from 
implementing the WFP followed by ease of management, increased production and water 
use efficiency.  

¶ Incentive a key factor: The majority also indicated they would not prepare a WFP if the 
incentive was not available. Landowners were positive about the scheme and indicated the 
scheme should continue in future.  
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¶ The 2000 and 2005 reviews showed landowners expected to fully implement their WFP 
within an average of six years after the preparation of WFPs with a range of one to 20 years 
(Lawler and Maskey 2006, page14).   

¶ Almost all respondents said the WFP Program should continue into the future. Some 
recommended a few changes to the present WFP Program such as: increase the percentage 
of incentive; introduce incentives for drainage reuse systems; and that more information be 
made available about other incentive schemes.  

¶ Overall, the results reflected a very positive reaction from the landowners about the scheme 
indicating the process undertaken to implement the scheme is working well. 
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Figure 29 Areas with whole farm plans in the SIR to June 2006 
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6.2.3. Sub-surface Drainage Program: low volume groundwater pumping 
trial 

Public and private pumps are being used in the region to protect the areas at risk due to rising watertable 
levels (Figure 30). 

 

 

Figure 30 Areas served by public and private pumps 

 
In the past the Wyuna community has been involved in extensive groundwater investigations to determine 
potential for salinity control in the area via the Farm Exploratory Drilling and the Public Salinity Control Pump 
Schemes provided by the SIRCIS. 
 
The Wyuna Local Area Plan Group worked closely with the SIRCIS and G-MW to look at low volume 
groundwater pumping as a strategy for salinity control in areas where access to the groundwater is limited. A 
trial project (Figure 31) was set up in the area for a solar powered pump to pump groundwater at a rate up to 
35,000L/day, with the aim of assessing the: 

¶ effects of low volume shallow groundwater pumping for salinity control 

¶ suitability of using a solar powered pump to achieve sufficient watertable lowering for 
salinity control. 

 
The solar power trial indicated there is potential for low volume groundwater pumping to lower the 
watertable and provide salinity protection to pasture areas not suitable for conventional groundwater 
pumping systems. Besides being environmentally friendly, the benefits of using solar power in groundwater 
pumping include minimal maintenance requirements, no running costs, and systems can be located at sites 
where the supply of electricity is not viable. 
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Figure 31 Solar powered low volume pump near Wyuna 

 

 

6.2.4. Surface Water Management Program: Kinnairds Wetland 

Kinnairds Wetland (Figure 32) is a freshwater marsh that covers 93 ha and is located in both public and private 
lands. The Muckatah Depression drains into the northern end of Kinnairds, before outfalling into the Broken 
Creek. The wetland supports a number of waterbirds and wading birds listed under the migratory agreements 
Japan-Australia Migratory Bird Agreement (JAMBA) and China-Australia Migratory Bird Agreement (CAMBA). 
The wetland vegetation is dominated by common spike sedge (Eleocharis acuta) and water milfoil 
(Myriophyllum spp) with sparse mature River Red Gums (DPI 2007a, page 11). 
 
Works carried out during the construction of the Muckatah Main Surface Water Management System were 
designed to enhance environmental values throughout the catchment. This was achieved by constructing 
some 156 overflow sills that have been set at levels to ensure the reinstatement of appropriate wetting and 
drying cycles. A silt trap and drainage diversion sump upstream of Kinnairds Wetland collects sediment prior to 
water entering the retardation basin system (DPI 2007a, page 30). 
 
Downstream flows enter Kinnairds Wetland via a series of low confining banks along the eastern boundary. 
The shallow wetland profile ensures the maximum removal of sediment, with the low sediment water 
delivered into the Broken Creek (DPI 2007a, page 30). A complementary monitoring program is carried out on 
a fortnightly basis for a range of physical and chemical parameters upstream and downstream of Kinnairds 
Wetland and suggests water quality is improved. This monitoring will continue and includes continuous 
turbidity monitoring for the first time in a SWMS (Smith, G, G-MW, cited in DPI 2007a, page 30). 
 
The improvements have been achieved through a number of initiatives including sills of varying levels to 
enable the appropriate wetting and drying cycles to occur, silt traps, vegetation buffers and constructed 
wetlands. 
 
Kinnairds Wetland design was the recipient of a Banksia Environmental Award in 2000. 
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Figure 32 Kinnairds Wetland 

 

6.2.5. Waterways Program: bringing back the Broken 

Underpinned by the Victorian River Health Strategy, the άhǳǊ ²ŀǘŜǊ hǳǊ CǳǘǳǊŜέ initiative and the Goulburn 
Broken Regional River Health Strategy, this multi-partner project is a strategic and integrated approach to river 
restoration works. 
 
The $2.8 million program has achieved improved flows, erosion control, re-snagging and the revegetation of 
the Broken River corridor and the installatiƻƴ ƻŦ ŀ ŦƛǎƘǿŀȅ ŀǘ /ŀǎŜȅΩǎ ²ŜƛǊ όFigure 33 and Figure 34). Research 
shows the fishway is assisting native fish species, such as Murray Cod and Golden Perch to move upstream to 
feed and breed. 
 
The river improvement program began with extensive research to identify the major threats to its wellbeing 
such as erosion, stock access, un-natural flow regimes, loss of habitat, artificial obstructions and weeds. 
Priorities for the works program were based on the levels of threat. A number of GB CMA programs offer 
incentives for landholders to carry out work along the river frontage, including alternative stock-watering, 

 






















































































































































































































































