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Foreword

It is a challenging but ultimately rewarding time to be involved in catchment nemagt. 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 challeges 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 an 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:

i The Environmental objective: the Plan is to address current and futweamental
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.

i The Social objective: wherever possible, the Plan isdvige the community with equal
access to decisiomaking and financial resources required to implement salinity control
works. The plan will reduce inequities resulting from uncontrolled salinity impacting
differently on individuals.

i The Economic objectivavhere 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.

1 The Financial objective: the Plan is to be both equitable and affordable to thédinalivthe
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 mighldrigow 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 impleting 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 broamenmunity, to ensure a vibrant, sustainable,
and prosperous future.

Peter Gibson
Chair
Shepparton Irrigation Region Implementation Committee

Review 20058006 and Implementation Plan 2008007 to 2012011: Background Report



Glossary of Terms

Biodiversity (biological diversitg)This ighe natural diversity of life: the sum of @lr 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 covenantThisis an agreement between a landowner ame tTrust 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 covendnffwist 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 Nationatar St

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 represts an income loss to the landholder.

Earthwork planning controlsThese 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. Adaser 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:

i to ensure ttat works by landowners were compatible with the regional drainage network
i to prevent damage and loss to others by landowners constructing inappropriate earthworks.

Local Government provides a 50 ment subsidy of the Planning Permit Fee to landowners alitain

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

BenefitCost Ratio (BCR]This ighe ratio of the present value of project benefitstiee 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 dollapent on the project, the benefits generated were valued at $1.04.

Employment; Thismeasures the number of people employed (SPPAC 1989, page21).

Incomeg Thismeasures payments to householders for labour input, including an imputed wage for self
employed persons (SPPAC 1989, page2l).

Internal Rate of Return (IRRYhis ighe breakeven 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 higheRthe |
the more economically attractive is the project (DCE 1992 and Makeham, J.P. and Malcolm, L.R. 1993).

Market-priced benefits or costsA commaodity has a market price if it can easily be traded. For example, milk
Ada I WY N] SGQ LINGwrOgate priousudlly & kithér cedtd periitrelor $ per kg butterfat.

Net Present Value (NP¥)This ighe difference between the discounted values at a required discount rate of

the future benefits and costs associated with the project (DCE 199®lakdham, 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 produath) ¢ Thismeasures business twover at each stage and therefore includes
double counting edghe value of milk produced iadairy farm output but it is also included in the value of
output of processed dairy products (SPPAC 1989, page 21).

Real discounrate ¢ This ighe rate that has been adjusted to eliminate the effect of expected inflation.

Index of Stream Condition (IS(hhisid Y SIF &dzNE 2F | aGNBI YQa OKIy3IS FTNRY
ISC has been applied to about 2,300 (25 percent) of theGB ¢ (1 OKYSy i1 Qa aidNBlFYa 2y I NB
ol&arad ¢KS L{/ LNRPOARSA Iy AYRAOIGAZ2Y 2F (KS SEGSyY

i hydrology (change in volume and seasonal flow)

i physical form (stability, degradatiomfluence of artificial barriers and abundance/absence

of in-stream debris)

i streamside zone (plant specienative / exotic, spatial extent, width, continuity and links)

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

i aquatc life (abundance and type of macro invertebrates) (Goulburn Broken Regional

Catchment Strategy, November 2003).

Irrigation Development Guidelines (IDEGYhis isa guide for irrigation developers on the process that needs to
be followed to obtain a WateUse Licence.

Local Area PlanningThis isa process of the local community developing ownershihefSIRCIS. Procedures
are used to identify the issues that have the most impact within their local area. Key community people and
staff then have the oportunity 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 communityradtocal Area Plans help ensure
the accelerated implementation of existing natural resource programs (GB CMA 2007a, page 68).

Management Action Target (MAQ)This isa shorter term measure of the targeted quantity or quality of works
or measures that vl 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 (RGThis ighe targeted long term quality of a resource or asset angsisally
expressed in terms of the qualiof the resource/asset in question.

Triple Bottom Line (TBE)This isan assessment which comprises a social, environmental and economic
assessment of a particular action or program of actions to determine theflierf undertaking an action.

Water Use Licences (WW This isa licence to authoriséhe licenseeto use water for irrigation on a property
in accordance with the Watddse Objective and Standard Conditions. A WUQgrented by the Water
Authority, on behalf of the Minister for Water.

Xi
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Abbreviations

AAV
BMP
CDLWSPA
CMA
COAG
CSIRO
DCE
DCD
DNRE
DEP

DP

DSE
EMS
EPA
EPBCA
EVC
GBWQWG
GBWQS
GB CMA
GBIF
GBRRHS
GGAP
GMA
GMP
GMW
HVEF
IDG

ISO
IDMOU
KWSPA
LAP
LWMP
LWRRDC

MDBC
NAP
NHT
NRSWS
Oand M
PCV
PPA
Rand D
R and |

Aboriginal Affairs Victoria

Best Management Practice

Campaspe Deep Lead Water Supply Protection Area
Catchment Management Authority

Council of Australian Government

Commonwealth Scientific Industry Research Organisation
Department of Conservation and Environment (now DSE)
Drainage Course Declarations

Department of Natural Resources and Environment (now DPI and DSE)
Drought Employment Program

Department of Primary Industries

Department of Sustainability and Environment
Environmental Management System

Environment Protection Authority

Environmental Protective Biodiversity Conservation Act
Ecological Vegetation Classes

Goulburn Broken Water Quality Working Group
Goulburn Broken Water Quality Strategy

Goulburn Broken Catchment Management Authority
Goulburn Broken Irrigation Futures

Goulburn Broken Regional River Health Strategy
Greenhouse Gas Abatement Program

Groundwater Management Area

Groundwater Management Plan

GoulburrMurray Water

High Value Environmental Features

Irrigation Development Guidelines

International Organization for Standardization

Irrigation and Drainage Memorandum of Understanding
Katunga Water Supply Protection Area

Local Area Plans/Planning

Land and Water Management Plan

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

Murray Darling Basin Commission (now Murray Darling Basin Authority)
National Action Plan for Salinity and Water Quality

National Heritage Trust

Northern Region Sustainable Water Strategy

Operations and Maintenaigc

Permissible Consumptive Volume

Pest Plants and Animals

Research and Development

Research and Investigation

Xii
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RCIP
RCS
RCT
SDA
SIR

SIR AP
SIRCIS
SIRIC
SIRTEC
SIRLWMP
SIRLWSMP
SPAC
SPPAC
SSDP
SWMP
TBL
TWE
ubVv
VFF
WFP
WFPIS
WSPA
WUE
WUL

Regional Catchment Investment Plan
Regional Catchment Strategy

Resource Condition Target

Salt Dispsal Allocation

Shepparton Irrigation Region

SIR Action Plan

SIR Catchment Implementation Strategy
SIR Implementation Committee

SIR Technical Committee

SIR Land and Water Management Program 1995
SIR &nd and Water Salinity Management Program 1989
Salinity Program Advisory Committee
Salinity Pilot Program Advisory Council
Subsurface Drainage Program

Surface Water Management Program
Triple Bottom Line

Transferable WateEntitlement

United Dairy Farmers of Victoria
Victorian Farmers Federation

Whole Farm Plan

Whole Farm Plan Incentive Scheme
Water Supply Protection Area

Water Use Efficiency

Water Use Licence

Review 20058006 and Implementation Plan 2008007 to 2012011: Background Report

Xiii



Units of Measure

EC
GL
ha
km

ML
no.

%

Electrical conductivity
gigalitre

hectare

kilometre

meter

megalitre

number

tonne

Per cent
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1. Introduction

1.1. Salinity in the Shepparton Irrigation Region

TheShepparton Irrigation RegioSIR is located in northern Victoriand ispart of the Goulburn Broken
Catchment(Figurel). 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 30netres (m)below surface. Irrigation and tree clearing has altered the water balance and
significantly increased the volume of waiefiltrating the soil profile, resulting in rising groundwater levels,
causing both waterlogging and salinity.

Salinityand high watertable§irst became a major concern around tfiatura andBamawm area in the 193.
Successive wet years in the eat§70s have caused severe salinity problems that affectegh&0cent of the
pear trees across the SIR. By the midds3pproximately 3(per centof the SIR was underlain by shallow
watertables (less thatwo metres deep) (SPRC1989 pagesl0-14).

The& NI} LRt GA2Y R2yS (G2 LINBRAOG &ldakssithdighwatedab®ei & AT @
will increase from 159,008ectares [ja) in 1987 to 218,00@a in 2000 and 274,00a in 2020, abot 55 per

cent of the SIR (SPPAE89 page #9). Economic modelling done bthe Salinity Pilot Program Advisory Council

(SPPAC) showeld 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 ,J8®f 3)!. The actual waterthle levels across the SIR

were consistent with the predicted level up tiee mid 1990s. Since then, the implementation of works and

the drought have seen continual decline in the areas at high@safith pers comm2010).

The environment (SPPAC 1988ge 44) will also be adversely affected if nothing is done to address the
problems of high watertable and salinisatidaffectssuch as:

i destabilisation ofiver banksdue to saline seepage from the high watertable
i loss ofriparian vegetation and predigation ofbank erosion and bed widening in streams
i replacement of he natural species in the wetlan€isstly bya dense mass of floating couch

grassthen cumbungi and finall\py salttolerant aquatic plants(some wetlands will be
replaced by lignum ahsaltbush

i continued cecline in emnant vegetation along streams and depressions and omplgias
due to waterlogging, salinity, old age and insect attack.

The Salinity Pilot Program Advisory Council (SPPAC) responded to the salinity and waterlafjgimgestby
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 washanged a few timeto reflect an holistic approach tahe managemenof natural
resourcesn the SIRThe Plan is now known as the Shepparton Irrigation Region Catchment Implementation
Strategy (SIRCIShe SIRCIS is essentially a land and water management plan but now includes biodiversity,
river health and climate chaye issuesThe Shepparton Irrigation Region Implementation Committee (SIR IC)
oversees the implementation @IRCLSSIRCis part of the corporate and business management structure of
the Goulburn Broken Catchment Management Authority (GB CBIR)IC aboverseegrojects in gart 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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1.2. Structure of the document

Thisbackground reporpresents an overview of the SIRCIS and the result of the program reviews conducted
between 2006 and 2007t contains a list ofhe assetsjdentifies thethreats to these assets and therriers

to and drivers focchange. It alsonesents the recommended targets and actions to addresofiportunities

and manage the threats.

The SIRCIS is made up of fiveikgylementationprograms

i Environment Program

1 Farm Program

1 Subsurface Drainage Prograf8SDP)

1 Surface Water Management Pragn (SWMP)
T Waterways Program

Thisdocument is a part of a series of documerfigre2 and Tablel).

‘Background Document
(Review 2005-2006 and
Implementation Plan 2006-2007 to 2010-2011)

This document

AT

Envi Sub-surface Surface Water ol
nvironment Farm D Program
Program Program e vslopuient Manage ment Implementation
9 gra Program Program P
Plan

Figure2 Structure of the document
Tablel Sections of the documerst

Documents Contents

SIRCIS Review 26806 and Implementation | This document is a summary, setting out the

Plan 20062007 to 201e2011(The Review) justification for the Strategy, what has been

achievedwhat needs to be achieved and the
benefits of Strategy implementation.
SIRCIS Review 26RP806 and Implementation | This document provides detailed information of th

Plan 20062007 to 20162011 (Background Review.

Report)

Program Reviews These documents contain the result of the fiyear
1 Environment review of each Program. Information from these
1 Fam reviews has been incorporated into the SIRCIS

f Surface Water Management Review 20082006.

1 Sub surface Drainage

1 Waterways
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1.2.1. Changes to plan implementationirsce 1990

There had been a lot of changesdevant tothe Plan implementation since 1990 and also after the 20067
review.These are:

a. The SIRLWSMP was introduced in 1989 and broadened over time. It is now referr¢deto as
SIRCIS. From a largely gafifocussed plan, the SIRCIS now also covers issues of
biodiversity, rver health and climate change.

b. The Surface Drainage Program has been changed t8utifece Water Management
Program (SWMPin 1999 and this document uses the new name.

c. TheSub-surfae Drainage Program $®Phas 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 veamoved to theSWMPin 2003.

e. Murray Darling Basin Commissi(MDBChas been changed to Murray Darling Basin
Authority in 2009 and this document uses the old name.

f. d hdzNJ 2 I (i S NJs bnezdfth€diniedzidiBange 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 wadecommissioned in 2009.
j- Exemptions from the 4 perent cap on water trading were granted in 2009.
k. ¢CKS W{SOdzNAYy3 2dzNJ bl (dzNIF f CdzidzNBQ 2 KAGS t I LISNJ

1.2.2.  Limitations of this report

One limitation in theprogramreviews is inconsistency the investment horizon and period covered

i The eviews of the EnvironmentFarm and Surface Water Manageme@nbgransin 2007
covered the investment period from 202002 to 20052006

T The eview of theSSDIh 2006 covered the investment period from 19902030

T TheCostBenefit Analysis of the DNRIS in 2007 covered the investment period from 1998 to

2006. The Scheme was not included in the revieeitbier the Farm Program dhe Surface
Water Management Program

i Review of the Waterways Program in 2007 exe@d the period 2002001 to 20052006. The
NEOASE ¢l a y20 Fa O2YLINBKSyaiAdS a GKS 2GKSNJ ¥
Fylrftearacood

A more robust economic analysis will be conducted in 2011 when the Strategy will be reviewed after 20 years
of implementation. It will address théitation stated above and the assumptions to be used will be

consistent across dirograms. The Drainage Evaluation Spreadsheet M@EEMsed in the review of the
Surface Water Management aiglibsurface Drainag@rograns has the capability to run the analysis of the
whole Strategy.

This document has focussed separately on gaogramS E OS LJi T2 NJ ( KS Wi NJediitinS o020 02Y
7), costsharing arrangementSectionl1.3 and fundingequirements (Sectiod1.4). The Farm and

Environment Programs ammbined at the strategic level but remained separate programs at theabipeal

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 aresoutside of the SIR.
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2. TheShepparton Irrigation Region Catchment Implementation
Strategy

Thissectionbriefly describes the SIRCIS and its history. It detailsgioa for the
future as well as outlining somé the SIRCIS mechanics and #ndaw procss.

The SIRCIS is a@arland and water management platesigned to protect and enhance the natural assets
of the SIRn order that the Region has a healthy aptbsperous future with a vibrant community.

This 200582006 update of the SIRCIS celebetee successes of catchment management in the SIR to date
and identifies key challenges to achievthg SIR and broadeggoulburn Broken Regional Catchment Strategy
(GBRCSvisions. In doing this, the SIRCIS provides the mechanism to leverage govemrastrhent in

natural resourcenanagement in the SIR.

Thefive Programsf the SIRCIg@ovide the detail on the relevant regional issues and wdwions when, how
and where.

Table2 isa summary of the issuesdaheachProgram addresses.

Table2 Program ssimmary, SIRCIS,006
Prograns Issue Action
Farm Salinity Preventinggroundwaterrecharge by:
1 developing and implementingwaholefarmplan (WFP)
1 installing rusesystems
1 installing aubmatic rrigation systems
Water quality Preventing loss of nutrient rich water from farms through
decline irrigation management and layout improvements
Environment Biodiversity loss Incentives for remnant protection and biodiversity plantings
Surfae Water Salinity Preventing groundwater recharge by providing a drainage
Management network to remove irrigation induced rainfall runoff from a 1 in
year rainfall event within 5 days
SubsurfaceDrainage Salinity Providngfor strategic use of pumpegroundwater to prevent
rising groundwater levels
Waterways Biodiversity loss Providngfor revegetation of waterways;onstruction of fish
passage to allow fish movement up streamd control of weeds
Water quality Providngfor activities sub as removal of stock watering in river,
decline

The Environment Program supports the implementation of the FaBDESSWMP 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 ion

The SIR is one of the few nopastal areas in Australia that is thriving; however land use patterns are
changing.

The world demand for food will continue to increase, driving an expansitiedf L wQa I 3 NR Odzf G dzNB
SIR's population is growiragd the cultural and demographic mix is changigliverse community requires a
diverse approach to engagement. $Ras a strong history of working with multicultural groups.

a

¢CKS NBIA2YyQa LRLMzZ A2y KFa I O2tihiNSdshydihe 3S dzy RSNE G |

. . 5
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interconnected and degradation of any natural asset fayeanadverse impact othe other assets.
Biodiversity assets, in pacular, are under threat from salinity and intensification of agriculture.

Water is becoming increasingly scarce with strong competition among environmental, agricultural, urban,
industrial and recreational demandgd/ater markets and water reform programsll 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 presentkthe 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 hotie SIRGS responds to water scarcity, plans for necting Melbourne tdhe 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 takerdlOyears is likely to take less than two. It is too early to prelaost a dairy
farm will look in a decade, although it is likely farm entities will get largepagefarmers leave the industry.

Further options for managing sait 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
efficiencyand climate changethe salinity concentration will increasehich will reduce the watequality for
diverters and othedownstream users. This will require more effort in identifying other sehagement

options within irrigation areas.

2.1.1. Implications for the future of the region

Agricultural industries are becdng more efficient, with production levels doubling evégyears GB CMA
2003 page 19and land used for agriculture decreasing. The choice to use land for rural living rather than
agriculture is becoming common.

¢KS {Lw O2YYdzyA i &«mportaycR& itmiddivefRyragtahaLgfowrisknificantlyhdre
is an hcreased community expectatidhat these assets should be protected and rehabilitated from the
effects of clearing, salinity, nutrients, and pest plants and pest animals.

The 4ift in land use likely to occur over the next 50 ye@yresult in a mosaic that comprises:

1 an intensive agricultural zone with a smaller ecological footpriitR 2 dz@ pré&ductioi
FNRY KIFIfF GKS f1 yRQ
i an increased conservation zone where the landviwasly used for traditional agriculture is

managed for nature conservation

i a change inuralliving areas where land, particularly near urban centres, is converted to
lifestylefarms and smaller farms where the main household income is from activities oth
than agriculture and which may offer additional conservation benefits.

212, ¢KS NBIAZ2YyQa 3I21fta YR 0KS WINRLI S

The SIRCIS must demonstrate how gloeernment(public)and landholder (private)investmensin natural
resource management will mawise the 'triple bottom line'. That is, how the economic, social and
environmental outcomes from investment will be maximised and how potential taftfeamong these
outcomes will be identified and considered.

Actions that are promoted by the SIRCIS &sgrograms 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 investorserisiaimakers can carefully
consider the multiple benefits that can arise from investing in particular actions and the-oféglthat might

be required.
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2.1.3. The importance of longerm programs

In one sense, the challenges facing the SIR remain largelanget sincehe SIRLWSMP was developed. This
reinforces the need to develop and implement letggm plans and programs. The SIRCIS is part way through
its 30year implementation. Progress to date represents significant investment by governments and

landhobers It is essential that investment in these programs contsineorder to capture the benefits of the
investment made to date.

2.2. Vision

SIR I@asadoptedthe following vision for the SIR:

The natural resources of the SIR are being managed sustafoalslyrrent and future generationgith:

i abundant and well maintained environmental assets delivg@dnrange of ecosystem
services

i local and internationatecogntion for its high quality produce

1 aprogressivaeandenthusiasticcommunity that is activelyreggaged in care of its natural
resources.

The Irrigation Futures Project (see Sec@oafor more information) developed aspirations for 2035 which
have also been adopted by SR

2.3. Goals

SIR IC has adoptedetfollowing 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 biodivessisocial and economic aspe¢®B CMAR007d, @mgel4).

Farm Progam Goal

To improve land management practices on private land withirSitio protect and enhance the
environment, to improve economic viability, and to help rural coamities make informed decisions
(GB CMAR007a, page 9.

Subsurface Drainage Prograroal

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 SIRGB CMA007c,page 3.

Surface Water Managemenrirogram Goal

By 2020, improve the health of natural resources and improve the productivity 8iRhg providing
an appropriate Surface Water Management service in areas where the total economic, social and
environmental benefits, exceed the cGB CMAR007b,page 4).

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 pro#ig@B CMA007g, pageii).
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2.4. Strategy hstory

2.4.1. Strategy sope

The $RCIS sets the framework for natural resource management within the SIR. Details of the threats and

LINEPIN)I Y& NBElITGAYy3a G2 GKS NBIA2YyQa yIF ddz2NF £ NBa2dzNDOS Y
plans and technical papers. TReogramreportsare stand alone documents about the threatschuas salinity

and pest plants anaf’r 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 strorgslinkag
between issues in natural resource management make the task of isolating issues very challenging. The
programs set out a lonterm program of works and describe the options and tradfs for addressing

particular issues.

Although strongly focussed @alinity management, the SIRCIS integrates components of other Goulburn
Broken Catchmentwvide plans. This ensures that benefits of actions are maximised and the SIRCIS reflects the
implementation framework that has evolveBigure3 describes the relationships between thational 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 severaliaity problems that affected 50 p&ent of the pear trees across the SIR. By the

mid 1980s approximately 30 peent of the SIR was underlain by shallow watertables (less than two metres
deep) (SPPAC, 1989).

By the late 1980s it became clear the SéReded to respond to the salinity threat. In response to the Victorian
D2 @S NY &£y 6 ©aw2QiyAl2 witiadiviexh2 gogmunity developed the SIRLWSMP 1989.

The SIRLWSMP was salinity focused but has evolved overtime to encompass a broadeavigenofiental
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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Table3), reflecting changing community expectationslggovernment policy.

Murray Darling Basin
Salinity Management Strategy
2001-2015

1997

Murray Darling Basin
Algal Management Strategy

« Victorian Biodiversity Strategy

= Victoria's Salinity Management Framework

« Nutrient Management Strategy for Victoria's Inland Waters
« Victoria's Native Vegetation Management: A Framework for Action 2002
« Victorian River Health Strategy 2002

Goulburn Broken
Regional Catchment Strategy

2003

Shepparton Irrigation Region
Catchment Implementation

Strategy

Y

Program Support (Capacity Building)

Other Sub-strategies:

« Native Vegetation Management Strategy

» Water Quality Strategy

+ Waterways Strategy

» Rabbit and Weed Action Plans
* Floodplain Management Strategy

:

Environment Farm P Sub-Surface S;\/L‘Jrface Vvator Waterways
Program arm Program Drainage anagement Program
Program Program
A 4 A 4 \ 4 \ 4 A 4
Activities and On-ground Works
Figure3 Strategies and plans relevant to the SIRCIS
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Table3 Evolution of natural resource management strategies in the SIR
Natural resource managemen
Periods| Strategt documens features Institutional features
1987 | SIR Land and Water Salir] Description: Overview:
1990 | Management Plan 1990 |9 salinity focused 1 empowering commuity leaders
1 'environment'isacknowledged as|  decentralised decisions
important, butwhat this measor |{ multi-stakeholder participation
how it will be includeds not 1 implementation programs established
known. 1 local governmentstate agriculture and
conservation agenciesomeclose together.
1996 |SIR Land and Water Changes: Implementation programsire reviewed
Management Plan 1996 | SIRLWSMBre-badged (salinity
dropped) to reflecian holistic
approach to land and water
management
1 water qualityisincluded as a
major issue
1999 | SIR Water Supply Thefocusison themanagementof | GoulburrMurray Water (GMW) administers
Protection Area (WSPA) | shallow aquifergdepth of less than | and enforces the management plan.
Management Plan 25m from ground surfacefpr the
control of groundwater levels and
prevention of salinisation
2001 | Implementation program | Pest plants and animaBreincluded | Changes:
2002 |reviews in the Farm Program. 1 Environment Program becora¢otally
9 Environment 2001 integrated into other programs
9 Farm 2001 1 River Health becomes WaterwayoBram
9 Subsurface Drainage in the Goulburn Broken Regional River
2002 Health Strategy (GBRRHS).
9 Surface Water
Management 2002
2003 | SIR Catchment Strategy | Focus: Activities:
(SIRCS) 2003 1 floodplain management 1 the focus on natural assetsformalised
1 climate change 1 first attempt to standardise rgurce
1 soil health. condition and management action targets
line with national approach
1 self-assessment afstandard practice
checklis¢ approach to catchment
management.
Campaspe Deep Lead | The bcusison themanagement of | GMW administers and enforces the
WSPA Management Plan| the deep aquifer (klow a depth of | management plan.
25m from the groundsurfacg in the
protection area.
2004 | Irrigation Drainage Gontinuous improvement through | Focuson:
Memorandum of adaptive management processissa | 1 regular performance reviews
Understanding (IDMOU) |focus 1 audits
1 enhanced monitoring programs.
2005 | Reviews of TheSIRCIS starting to grapple with| The followirg changes occur:
2006 |implementation programs] climate change. 1 Farm and Environment Programase
9 Environment combinedat the strategic level under one
1 Farm Working Group but remain separate thie
9 Subsurface Drainage operational level
1 Surface Water 1 SIRC8%renamed SIRCIS
Management 1 2005 the River HealthWaterways Program
is formally recognised as a SIRBt§ram.
Katunga WSPA The bcusison themanagemenbf |GMW administers and enforces the
Management Plan the deep aquifer (below a depth of | management plan.
25m from the groundsurfacg in the
protection area
2007 | Review of the Waterways| The focus is on iatream and Qritical institutional issues
ImplementationPlan riparian habitat and water quality. | GMW Reconfiguration
1 NVIRP/FoodBowl Modernisation Projects.

1C
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The SIRCIS still has a major emphasis on combating the causes of salinity, reflesiimgjfibence 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, whichin turn relies on healthy riverand land, and a secure water supply.

G hdzNJ 2 | G S NJ(GhKdENJ bCSRIGidzNBiEI 38 2F (G KS D2GSNYyYSyidiQa tftly o6+
conservation in Victoria. Understanding water entitlements and the introductiomadér 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 containezvmore 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 prodnctitre
economyin the SIR. It also affects the environmental assets.

The study conductetly Kelly (1994) found that 50 per cent of the few remaining areas of native vegetation is
threatened by high watertables (<3m). Only 3.7 pent of the Region has native vegetation cover. Shallow
seasonal wetlands (3a) within the SIR have been redud®d48 percent with the majority of the remainder
being highly degraded, (Kelly, 19948)e SIR is also home to approximately 15 highly threatened fauna
species that need protectiohocal flora communities identified as being highly threatened by swglin@lude
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 ba and Water Salinity Management
Plan 090 Preferred Plan

Several management options were analysethe foundingSIRLSWMP:

1 oDo nothingorab 2 t £ y¢

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

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

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

i Preferred (a balance between protectitite 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 guoetsafdocal
governments and other partner agencies. The Preferred Plan provided good coverage of surface water
management systems for all but 40,08Q0f the region, and was in areas where the most active and involved
farm salinity groups were located.

TheSIRLWSM#cused on four major objectives:

T 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.

i Social objective
Wherever possible, th&lan is to provide the community with equal access to decision
making and financial resources required to implement salinity control worksPi&hewill
reduce inequities resulting from uncontrolled salinity impacting differently on individuals.

. . 11
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i Economic objective

Where works are undertaken to protect the region from hightertables and salinity, the

value of benefits, both measurable and non measurableukhexceed the costs.
T 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.

TheSIRLSWMPRad four programs:

1 FarmProgram

1 Surface Drainage Program

i SubsurfaceDrainage Program
i Environmental Program.

The Plan was extensively reviewed in 1995 and 2003. This is the third review of the Plan and will provide

direction from 20062011.

2.4.5. Changing @rgets andadaptive management

Over the life of theStrategythings hae not stood still. New issues have emerged, science has progressed,
communities and external factors (drought, terms of trade, etc), and State and Federal priamitigmlicies
have changed. Thetrategyhas evolved to deal with such challenges throughtimuous improvement and

policy development and through the regular five yearly reviews. When new informhagéisinformed the
programs thetargets ancdprograms have been modified.

2.5. The ontext

2.5.1. Philosophy (eg assetisased approach, capacity building

TheCommonwealth Scientific and Industrial Research Organisation (CSIRO) deeslapsetbased
approach to catchment managemefar the Goulburn Broken Catchmeriigure4). Thecatchment a

Sectiord.
Threats to natural assets are threats to ttatchmena a2 OAlf FyR S02y2YAO0

change; soil health decline; and thess of biodiversity.

a2O0ALIf
assets, consistgof 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

|.
salinity, water quality decline arising from nutrients and sedimentation; pest plants and animals; climate

Socio-Economie Natural Resource Major Threats Management Actions
Assets Assets

Salinity
Soil Water quality decline
Economic Water Soil acidity Works Capacity
Climate change Building

Social Biodiversity

- Actions Actions
Greenhouse gases

Al Pest plants and pest animals

Loss of biodiversity

Figured Assets, threats and actions framework

SourceCSIRO 2001, page 5 citedsB CMA 2003, page 27
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Investment decisions centre on determining the appropriate mix of management actions that can pravide
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 gt for these works actions on a shégrm (one to five years) or loRg
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 actionicinence 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 managgetiens that will
lead o 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 resmes we strive to protect so they are available for future

generations. We are now beginning to appreciate the iitennectedness of these assets and how protecting

one provides benefits for other natural assets.

The termdecosystem servicéss used tadescribe the benefitthat natural assets provideé={gure5). For
example natural assets provide clean water, recreation and lifestyle opportunities, replenishment of soil
following a cropping cycle and maintainihgbitat for wildlife (CSIRO, 2001).

ECOSYSTEM SERVICES
Inputs to production

NATURAL ASSETS GOODS e. g.
Soil ECOSYSTEM SERVICES Food and fibre

Biota (vegetation and fauna) Maintaining natural assets: Regeneration  [NCIIEIEIELIE
Streams, lakes and wetlands - ] Life-fulfilment
Atmosphere Future options

ECOSYSTEM SERVICES
Maintaining natural assets: Assimilation of by-products

Figureb Ecosystem services conceptual framework

Source: CSIRgted in GB CMA 2003, page 28

2.5.3.  Program logic

Program logic is the term used to explain the links between Strategy outcontggapr outputs
(management actions), assumptions and annual investment planning (these are also known as Regional
Management Plans). The links between these elementslapg/nin Figure6 and illustrate the importane of
assumptions for measuring outcomes.

. . 13
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Outputs x Assumptions = Outcomes

Need to monitor and evaluate all three

This means different types of monitoring

< >
Targeted Surveillance
Figure6 Relationship between outputs, assumptions and outcomes

Source: GB CMA 2003, page 29

In deciding on the appropriate mix of management actions, assumpémmadeabout the rdationship

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 sureittare confident the actions generally produce positive natural resource
management benefits. The latter group of actions is the subject gfaing research and development.

The assumptions we make are an important part of the Strategy. We are addy¢isstats 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 190s The maagement 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.

[N
ey
(s}

A second area of complexity in measuring outcothes | GG F OKAy 3 | a@I f dzS¢ 2
0KS LINBGA2dza &S00 ARSROO KcBsyskeh 3enices Will asgise vith valgirdg ineural
resource assets. Where the asset generates goods such as agricultural produce, thecdinectic benefit
can be readily measured in dollars. Many ecosystem services result in benefits that are measured in different
ocurrencies, such as improved recreation and habitat values. The different currencies create a challenge when
comparing valuesrad communicating thétriple bottom line of environmental, social and economic

outcomes of a project.

2.5.4. The nonitoring, evaluation andreporting framework

The uncertainty around investment decisions requires the region to have a strong monitoring, eralradi
reporting framework. The GBMA has developed a Monitoring, Evaluation and Reporting Framework (MER).
SIRCfollows this framework anthe information generated from it enables the reviefprogress and
adaptation of programs in the light of betteinformation. Figure7 shows the generalised process for

condwting MER in the GB CMA

. . 14
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1
________________ Baseline condition and 5
10 targets Oiesione
Appropriateness e *5years - start o'f rojeet &
* 20+ years 5 v(?ars]
) 3
H Final outcomes
S (resource conditions changed) > = q“l:r:::ha:;cy) <€
*e0d sk project & 3 years * 6 months (community)
v 4a 4b
Efficiency Efficiency
8 Works Capacity building
Effectiveness (performance) (performance)
Intermediate outcomes * annual * annual
*end of.pFOj‘ect &5 Y 7'y
years
\ 4
7 Sa
Intermediate outcomes Motke =
. 4— (on-ground works & works support) Capacity building
(threat Of“"‘Pac‘ ;nanagcd) « quarter (agency) « annual
aRans * 6 months (community)
A
Legend
6 | Monitoring |
Effectiveness
= annual
* reporting frequency
Figure7 Monitoring, evaluation and reporting cycle

Source:Garrett B and McLennan JR 20p4g 6

25.4.1. 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 issueslhe informaton 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 1800dtions 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.

a2yAlG2NAYy3 2F &dza2NFI OS RNI A Yl 3 SerthelSIRISVEM@EDE epasdgdd&ER A Y
the following decads Of the area of th&IRserved by primary SWMS, §8rcentare continuously

monitored for flow; 90per centare continuously monitored for salinity; and 8@&r centare monitored for

nutrients, pH, brbidity 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 underuihawm

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 ofnutrient 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 redube risk of eutrophication and blugreen algal blooms.

The Waterwatch community monitoring program for drainage water wasamed DrainwatchDry
conditions since 2002 resulted in low drain flows that restricted sampling opportunities.

Monitoring is dso 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 site3he watemquality parameters were also measured in wetlands with
water.

2.5.4.2. Evaluation

The Programs under SIRCIS are evaluated every five years to assessotiainic, environmental and social
efficiency, effectiveness and appropriateness. The evaluation can biadivel quantitative or both.
Economic evaluation of projects fexte (before) and eposte (after)] are also undertaken to determine the
economic feasibility.

2.5.4.3. Reporting

The results of the monitoring and evaluation activities are reported to theettalklers in the form ofvritten
reportsand presentatiosto appropriate forumSIR IC produces annual reports covering SIRCIS activities,
achievements, budget and final expenditure.

2.5.5. Precautionary principle

Thephilosophyhas been that lack of knowledgbauld not dictateéint OG A2y ® {Lw L/ F0Ga 6K

Sy2dzaKE Ay Fige MER dirdted)y/isngleyiéhied to ensure programs are updated as monitoring
occurs and new understanding is reached.

2.5.6. Policy, panning andlegislativeframework

TheGB CMAwas established in 1997 under the State's Catchment and Land Protection Act 1994 to manage
land and water resources in the Goulburn Broken Catchment.

TheGB CMAs a statutory Authority under the Water Act 1989 and the Catchment and Land Protection Act
1994, and operates according to specified protocols. BBeCM#Aas regular reporting requirements including
an Annual Report which is audited by the Auditor General and tabled in Parliamerg@|R & a committee

of the GB CMAand reports to theGB CMMAoard.

The SIRCIS is governed by, and responds to, a variety of legislation and policy initiatives. Tthportasit
are detailed belowA detailed list of Commonwealth and Staggislation angolicy documents that influence
natural resource managemein the SIR is provided in Appendix 9.

TheWater Act 1989s the most significant ate legislation for the SIRhis Act:
i provides for the integrated management all elements of the water cycle

i ensures water resources are conserved and properly meahégy sustainable use and for
the benefit d present and future Victorians

1 maximises community involvement in the making and implementation of arrangements
relating to the use, conservatior management of water resources

1 provides formal means for proténg and enhancing environmental qualities of waterways
and their instream uses

i provides for the protection of catchment conditions.

. . 16
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The Commonwealth's Environmental Protection and Biodiversity Conservation Act 1999 is also significant for
the SIRCIS Actions occurring after July 20@0at islikely 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 saries of activities. Matters of national environmental
significance identified in the Act are:

1. World Heritage properties

Ramsar listed wetlands

nationally threatened species and ecological communities
migratory species

Commonwealth marine areas

S A

nuclearactions.

The second, third and fourth matters of national environmental significance may impact on the SIR.

+AOG2NALF Qa NEBT2ARKBRIAFY RIKSDE Wae Our FutuMaturally, HIS Agerida is
havingand willcontinue tohave alarge 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
Section8.1.1

2.5.7. Implementation andengagementstructure

The SIRCIiSdelivered primarily through a Catchment Partnership as detailed irStRelCommunication
Strategy Januargune 2007. Its success depends on the actions and cooperation of a number of partners. In
particular this includes:

i landholders

GoulburrMurray Water (GMW)

Department of Sustainability and Environment (DSE)
Department of Primary Industries (DPI)

Environment Protection AgengEPA)

Goulburn Valley Water (GVW)

local Government

landcaregroups

Local Area Plagroups

=A =4 =4 4 -4 -4 -4 A -

Water Services Committees

SIR I@eports to theGB CMMoardandhas an extensive community engagement netwd#ch of the SIRCIS
programs has Working Group which provides adviceStR 1@n policy and funding decisions. These Working
Groups contain neresentation from local landowners, irrigators, environmentalists as well as agency staff. The
Working Groups provide a valuable link betwesiR I@nd people who relate directly to the environmental,
social and economic needs of the community. An earehing technical working group known as the

Shepparton Irrigation Region Technical Committee (SIRTEC) with key partmésatiga representatives

provides comment t&IR 1©n the broad impact of natural resource management issues and Regional
Catchment 8ategy implementation issue&igure8 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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Individual Landholders
Community Groups

* Landcare groups

» Community action groups

* Local Area Planning groups

* Surface water management groups
» Water Services Committees

* Other landholder groups

A A

Agencies

* DPI Local Government
« DSE
4 * G-MW
« EPA
Working Groups «GVW
+ Farm and Environment
* Sub-surface Water . 3

: Technical S rt
« Surface Water . ;TR';'IIZ‘E' uppo
* Waterways z

* Project teams

\ 4 \ 4
P Shepparton Irrigation Region <
.| Implementation Committee
»
SIRCIS Support
Executive Officer v
T
| Catchment Management Authority
by m s e S ¥ + Goulburn Broken
« North Central
Figure8 Gommunity engagementSIRCIS

2.5.8.  Communication stratgy

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 stakeholds. These include the major political, economic, market, competitive
and social influences which can impact on the successful implementation of the Regional Catchment
{GN)Y G§S38¢ 6D. /a! HaAanTSI LI3IAS AAOOD

The Communication Strategy details key messageseaces and partners as well as key external factors
GKAOK I FFSOG GKS {Lw/L{ adzOK Ia GKS ahdzNJ 2 G SNJ hdzNJ Cd:
information about the partner organisation relationships.
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2.6. The eviewof the SIRCIS Programs

TheEnvironment, Farm, Suturface Drainage and Surface Water Management Proghawes undegone a
rigorousfive-yearreviewin 2005 and 2006The SIRVaterways Implementation Plan (under the GBRRHS) was
reviewed in 2007. Aesereviews form the overall SIR@R8view.

ThePrograms were reviewed according to a process developed by the Review Coordinating Committee. This
ensuredthe Rograms followed a similar process. This included:

i focussingon three key areas for evaluation: effectiveness, efficiency andagpiateness,
and key evaluation questions

i conducting dacilitated workshop to explore kehistorical influences on ther®grams

i collaboratng with the Goulburn Broken Irrigation Futures (GBIF) team to identify key
challenges and opportunities (please sgection8.2for more information on the GBIF)

i develogng a fiveyearimplementation plan containing targets for the next five years and to

the end of the SIRCIS in 2620

The following key evaluation questiom&re common to all reviews

Effectiveness
i How is theProgramhaving an impact?
i Are the Program objectives still relevant?
i Are we meeting thestrategic and operationdProgramobjectivesand target®
i How do we demonstrate to our clients and investorsave meeting our objectives and

targets(quantitative and qualitative measurement)
Have we identified why we have been successfuland SNB ¢S KI @Sy Qi sz gKe vy

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

Efficiency:
i How can the Pogram improve its core processes?
1 How is the Pogram delivered?s it working? Can we improve it and how?

Appropriateness:

1 How do we demonstrate alignment betweéime Program andgovernment policy?
1 Is the Pogram fulfilling client requirements?

i How does théProgramdemonstrate its responsiveness?

i Hasgovernment policy improve®rogramobjectives?

Details can be found in Sectioh8and11 and inthe Programreviewsin the Appendies

The SIRCIS is the Strategy that linksRttuggrans together sets the underlying principleprovides a
mechanism for deciding which action takie, and responds to the GBCS and other government strategies.

2 The Suksurface Drainage Program has targets up to 2030.
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3. SocieEconomic Profile of the Shepparton Irrigation Region

This section details the Sodét@onomic Profile of th8IR It demonstrates the
importance of maintaining and, where possible, impng the natural resource base,
in order to ensure the future of the people and the existing investment i&ltke

TheSIRstatistics presented in this sectiortludesmall areas outside of the region
Thestatistics fromAustralian Bureau of Statisi¢ABSyovered the Statistical Local
Areas of Greater Shepparton, Campaspe and MwichtheD SEstatisticscovered the
local government areas of City of Greater [§faton, Campaspe and Moira.

Despite the drought being experienced since 2002,3H@s one of the few nortoastal 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, retal, services, education, tourism and recreation assets. The human and intellectual
capital- the skills, knowledge and experience of the regional commudtives the efficient

production of output from these assets and leads to the development of newdpand the

creation of new economic assets.

3.1. Regionalkeconomy
One of he compelling reasaTtor developing theSIRCI to protect the economic base of the region.

Since 1986Hhe ayricultureand food processing (dairy and horticultussctos havemaintained their
importance in the regional economybout 40per centof the total output, almost a third of the income and
about 30per centof employment came from these sectors.

LY mMpycsI (GKS NBIA2yQa G2aGF t 2 d7b6 difibn andincRaséd toB8,708zS 2 F
million in 2001.

Table4 shows the contribubn of the three sectors toutput. Income increased bihree and fourpercentage
points, respectively from 1986 to 2001. Their cdmitions to regional employment, however, decreased from
32percentin 1986 to 27ercentin 2001. Although the number employed in these sectors increased (from
12,700 to 21,50Qemployment in other sectors of the regional economy grew faster in 2001.

Table4 Contribution of agriculture and food processing (dairy and horticulture) to the regional
economy, SIR, 1986 and 200 per cent)
1986 2001

Sectors 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 processin 8.1 6.6 3.8 8.4 29 4.1

Total 39.4 295 31.9 42.5 33.1 26.7

Note:

A The 1986 output and income were adjusted using the Consumer Price Index (CPI) for Melbdulistegu
by the ABSwww.abs.gov.awaccessed in August 2009).

Source: SPPAC 1989 p21 gmetadsheet used in Abel 2003agel101
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3.2. Agriculture

The SIR is intensively irrigated with approximately 317,000 of its 506@idgated annually (@1W, 1998).
The region uses around 1.5 million megalitres (ML) of water for irriggigoryear depending on seasonal
allocations. These figures will need to be revised once the current drought ends. The major agricultural
industiies are dairying angderennial 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 farmes scattered in the regiorF{gure9).

Gravity supplied surface water is the dominant source of irrigation water supply in tlE&tfRoundwater is
also a major resource that is utilised. Shallow groundwatexkigacted from the Upper Shepparton Formation,
with deeper groundwater being pumped from the Calivil Formation and Renmark Groupdyvater systems
(known as the deplead).

Almost 90per centof the land in theSIR is privately owne&igurel0).

Regionahorticulture and dairy productiofABS 2008kgccounts for

i 48 per centof national stone fruit production
1 57percent2 ¥ +*AOQOU02NAF Q& | LILX S LINRPRdAzOGAZ2Y
i 95 per centof the national pear production for procasg and 86er centof the fresh
market
i 37 percentof the national tomato production
i 59 per centof the national kiwi fruit production
i 48 per centof the national olive production
1 26percent2 ¥ A O02NALF Qa INBAE&A CPercett®F 2!Fdzarirobd f ALINE R dzO

value of milk production

Cereal crops and pasture account for almosp8vcentof the total agricultural area in the regiqfRigurell).

¢KS {Lw A& NBFSNNBWctaia2z | a GKS aC22R .2¢té 27F

In 20052006 the region had an estimated gross value of agricultural production of $1.38 billion. It represents
amost16 peOSYy G 2F +AO0O02NARI Q& G201t INRPaADSYHt &F ZKSH INX A&

agricultural land.

Table5 and Figurel2 show the gross value of agricultural production by different categories and theoguer
contribution.
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Agricultural land use 2005-200¢

All fruit (excluding

Legumes for grain
9 grain, grapes), 4.3%

1.0%

Pasture, cereal anc Total grapes, 0.2%
other crops cut for

hay, 38.5%

Vegetables, 0.99 Cereals for all

purposes, 48.4%

Oilseeds, 6.49 Non-cereal other

broadacre crops, 0.2%

Figurell Agricultural land use, SIR, 20906

Table5 Gross vale of agricultural production, SIRR0052006
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 andeggs $16.5
Total - Shepparton Irrigation Region $1,375.8

Source: ABS2008b

Dairying accounted for 4fer centof the total gross value of agricultural production. Horticulture contributes
26 percentfrom 5.4per centof agricultural land and usésper centof irrigation water.

Table6 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 amdst@f trade. The most dramatic change in
enterprise has been the reduction in grazing, followed by the reduction in horticulture.

A new categorythat of lifestyle farming(farms which are generally not financially viable in their own right
with the owrer having a supplementary eféirm income, now exists Whilethis categorycurrently represents
only 5 per cent of rural land uset 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, 2005-200i!

Livestock

slaughterings, 15.8%
Wool and egg

production, 1.2%

Cereals, pasture,
legumes, oilseeds ar
other crops, 16.5%

Milk, 40.2%

Vegetables, 4.6¥
Fruit, 21.7%

Figurel2 Percent share of the gross value of agricultural production, 28052006
Table6 Change in enterprise area, SIR, 198897 and 20032004
Enterprises Area (ha) Change
19961997 2003-2004
Dairy producton 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
Totalarea 409,232 409,826 -
Note:

A Data extractedrom G-MW 2006c.

Source: A McAllister, pers comm, 2009

Regardingvater use in the SIR, the vast bulk is used by the dairy indusihl€7). The average irrigated dairy
farm in Australiauses 38B81L of irrigation water each year (Dairy Australia, 2006).

Table7 Water use, SIR, 2@02006
Enterprises 1998199 2001-2002 20042005
ML % ML % ML %

Dairy production 725,372 63 786,384 46 668,311 64
Grazing 108,858 9 121,146 7 92,449
Horticulture 56,228 5 57,594 3 51,739

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 comn2009
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With the advent of water trading, temporary water trading has increased to arourmkfi&ent of entitlement
per year, with permanetrading occurring at around per cent(T Hunter,perscomm, 2010.

Decliningterms d trade

For decades now, Australian agriculture has been under pressure due to declining terms of trade. This means
while the price received faa product has been declining in real terms the costs of production have at best
remained steady or, more ofterincreased.

Large farms are in general more profitable than small farms. Thisrisnigrated by research showirige
largest10per centof farms (large in terms of gross income) produce more thapes@entof the Australian
value of agricultural prodction. Conversely, the smallest pér centonly producelO per cent(Barr, 2005).

G¢KS 1 dzZA0NF EAlLY . dzNBldz 2F ! ANROdzZE G dzZNB | yR wS &2 dzND:
farms in the top third of the farm size distribution (as measured by gross efjfueduction)

I OKASOSR LINPRdAzOGAQGAGE AYyONBlFIaSa INHBaid SN GKIy GKS
2005, page 5).

In order to counteract terms of trade pressures and remain viable, Australian producers in general seek
efficiency gains and produceare from less, while farms become larger and the number of farmers decreases.

It is expected that productivity improvements will continue in both farming and processictgrs In farming
this will come from new technologies that increase yields or cediaputs, including water. Consequently,
further farm amalgamation might continue.

Dairy

Anexample of the decline in the terms of trateshown inhe dairy industryln 1960 dairy farmers received
$0.551, this was down t&$0.30/Lby 2005(in nominalterms). In response, the ingstry now produces around
5,000litres of milk per cow per year compared with lessrit23000litres in 1960 DPI 2007, page 240ver the
same period, farm numbers decreased while herd sizes increased, generating econoscie .of

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 irstReFree standing systems have about
300 trees per hectare and systems on trellises can have u@Drees 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 asmiinimises ladder use during harvest.

Advances in irrigation management such as partial rootzone drying and regulated deficit irrigation improve
productivity and product quality while increasing watese efficiency by around 50 peent (DNRE October
2002 page §. Changing the irrigation system from flood irrigation to mitrigation systems (drip and trickle
irrigation systems) can reduce raff and ensure water is applied to the root system.

3.3. Manufacturing

TheSIRhas a strong manufacturing sectdhe major industy is food processing, primarily milk and fruit.
Companies include:

1 Kraft Foods 1 Tatura Milk Industries

9 Fonterra Cooperative Group 9 Murray-GoulburnCooperative

9 Snow Brand Australia 9 CocaCda Amatil (SPC Ardmona)
9 Cedenco 9 Campbells Soups Australia

1 Simplot Australia 1 Girgarre Country Foods

1 Nestlé Australia 1 Unilever

1 Unifoods
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There is increasing pressure on the dairy processing sector and consequently to dairy farming due-to the re
introduction ofthe European Union dairy subsidy and the sg#rening of the Australian dollar against major
currencies.

3.4. Employment
Agriculture and food and beverage manufacturpigy a large role in providing employment within tB&R

Approximately 6,900 people are directly involved in agricultural produciwh4,400 are involved directly in
food manufacturing processind4ble8 andFigurel3). They represent 23 8er cent of total employment in

the region. One of the indusés providing services to agriculture and the food manufacturing sectors is the
transport sector and accounts for 3p&r centof employment in the region.

Table8 Employment, SIR, 2003006
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 serés 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 assiste 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:’
A Working Population Profiles for the Greater Sheppar@tyPart A and Wrth Goulburn Statistical Sub
divisions

Source: ABS 2007a, Table W09
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Industry of employment, 2005-200¢

|
Agriculture ]14.4%

Food manufacturing | 8.9%
Other manufacturing
Utilities (electricity, gas, water, IT, media, etc)-: 2.69
Transport, postal and warehousing-:| 8%
g Construction | 5.9%
% Retail and wholesale trade- ]17.3%
Health care, social services, education and trainin- | | ]19%
Financial and insurance se rvices- 2.2%
Public administration and safety -:I 7%
Accommodation and food se rvices- 5%
Otherservices- : | ]11.6%
0% 4% 8% 12% 16% 20%
Per cent employec
Figurel3 Industry of employment, SIRR0052006
Note:’
A Working Population Profiles for the Greater Sheppar@ityPart A and North Goulburn Statisticsub
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 Murraya®s a strong tourist attraction. Main tourism
activities include wineries, camping, watgkiing, fourwheel driving and fishing.

3.5. Social

The major rural towns and cities in ti#Rnclude Shepparton, Mooroopna, Kyabram, Cobram, Echuca,
Rochester, Yarrawma, 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.

TheSIRa L2 LJzf F GA2y A& 3INRGAYII isofidhgingKné popubiion gieMdbE5 | y R
percentin 10years, from 109,93/ 1996(ABS2000)to 120,383in 2006(ABS2009 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 averabpeafcentper year from

2006 until 2026, while the Goulburn Statistical Division will grow bydr8entper year and the State by 1.5
percentper yea over the same perit (
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Teble 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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Table9 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
Campaspel8re 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 124,749 131,775 137,401 142,488 147,218 0.9
Region (Notea)

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:

(@) This is the 2006 DSE projection. The 2006 Census of Population conducted\BBshews the total

population is 120,384.

Source: DSE 2008a

The social assstof theSIRare the abilities, knowledge and skills of each individual resident as well as the
capacity of communities that make up thegion Community and physical assets include:

1

adiverse multicultural community. The region is a popular destinattwmfigrants and this
has resulted in a diversity of cultures. The region is now home to people of Italian, Greek,
Turkish, middleeastern and Indian descent. Increasingly, people from Africa are making
Shepparton their home

the strongregional centre of Bepparton

aclose 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 crosssection 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 transporservices
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, emergensgrvices and religious organisations
good recreational fishing and tourism opportunities.

TheSIRs a culturdly diverse regional area. Based on the 2006 Census of Populatiper 88nt of the usual
residents of the region were born in Australia

3G
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Table10). About 9Qper centof the usual residents in the region stated both their parents were born in

Australia. The Region followed the trend across Australia withe®8entof the usual residents speiig only
English at home.

The City of Greater Shepparton in particular Baer cent of the population identifing themselves as
Indigenous whilén Victoria the figure is less thahper cent

. . 31
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Tablel0

Population and cultural featuresSIR 2006

YR
% identifying as % born in o with bOth. % speaking only|
S . parents born in .
indigenous Australia . English at home
Australia
Locations Note (a) Note ©) Note ) Note (d)
City of Greater Shepparton 3.3 82.9 89.4 95.2
Campaspe Shire 1.9 88.9 914 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 69.6 815 94.8
Australia 2.4 70.9 79.5 94.3
Notes: -
(@ 9EOf dzRiSE (dWiSRe NBABBEDYXEASAT { 2 dzNDS
(b) ABSZOOG Census of Population QuickSi{ats/w.abs.gov.au)
() 9EOf dzRS& ab2 0 { i ABSREestiyByoldRyyoebiBhsoTparénss@AtINS. ¥068.0
2006 Census Tables)
(d) 9 EOf dzR S & Skt 2 NB & {12 ABESryTagejssketzIb@r¢ bgex fortime series (Cat. No.

2068.0- 2006 Census Tables)

From 1996 to 2006, the number of residents born overseas increasggéycent, from 8,300 to almost
9,000 {Tablell). The details of the country of birth are in AppengliMigration from Africa and the Middle

East increased considerably in 2006.

Tablell

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

Coniinents/ regiors 1996 2001 2006 %C':j‘rz‘%%ggge
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
SouthEast 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
Subtotal overseas born 8,309 8,766 8,977

Austalia 97,431 99,248 100,620

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

Sources:ABS2007 and ABS2008a
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Tablel2 andFigurel4 show the changes in the proportion of residents born overseas. Edvoperesidents
still hold the majority although theishare of the total migrant population decreased in the B3years from
77 percentin 1996 to 63percentin 2006. The proportion of residents born in the Middle East more than
doubled during the same period, frodper centin 1996 to 9.3er centin 2006

Tablel2 Changes in the fpportion of migrant population in theSIR, 1996, 2001 and 2006
Continents/regions 1996 2001 2006
9 % % %
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
Proportion of migrant population, 1996, 2001 and 200
80
. |
60
50
‘g‘ 01996
% 40 B 2001
o 02006
30
20
N B L
0 ’—' — ] _ ’_r _ [— - _
Asia Africa Europe Middle East North Oceania
America
Continent
Figurel4 Changes in the proportion of migrant population in the SIR, 1996, 2001 and 2006
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4. Assets

Thissectionpresents an overview of the natural and infrastructussets of the SIR.
These are the assets that the SIRCIS is striving to protect.

4.1. Naturalassets

The natural assets the SIRare the soils, water, biodiversity and air. These assets are interconnected and
O2t t SOUAGSt & &dzLIJ2 NI id d4sets. NRsAneghQeatedie’sOnkthat for exdripleS 02y 2 Y
a decline in the health of the soil asset, can contribute to a declitigeibiodiversity and water assets.

4.1.1. Solls

The health oboil inthe SIR is criticab the region's continued prosperit§oils within the irrigation area were
comprehensively mapped during the I®to 1960s. Figurel5 shows the distribution of soil types across the
SIR.

Suitability of the soil types for growing various crops hasnbgescribed 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 excedlerfiviba

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 mitabéedo particular soils
in Group I, Il or Il due to inherent characteristics.

General descriptions of the Group |, Il and Ill classificatiom given in SkengndPoutsma (1962) andre
reproduced below. Although not mentioned below, these saitsalso well suited to viticulture, olives and
other irrigated crops that were not considered during the original soil mapping project.

Group |
a+SNE 3J22R &a2Arfacz
fodRSNJ ONRLIAE OSNEBI

AF IAGSY OFNBFdz ANNAIIFIGAZYS F2|
fax fdzOSNYyS:z IyR LISNBYYyAlLf YR |

Group Il
GD22R az2Afta F2NJFff K2NIAOdzZ (dzNI f ONRLIE o6SEOSLI O.
cereals, lucerne, and perennial and annualtpeest.

Group I
GD22R a2Ata F2NJFLINAO2dGas LI S&ax LISFNRI L) dzvyaz a
pastures; fair soils for peaches, tomatoes, pumpkins, peas, beans and &icerne
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4.1.2. \Water

4.1.2.1. Surface vater quantity

The SIR producesconsiderable amourdf the Murray Darling Basin stream flow from less ti2grer cent of

the land area. It also iports waterfrom the RiverMurray and exports wateto the adjacent Canaspe,

Loddon, Avoca and Malleatchments for irrigation, urban and stock and domestic supply. The SIR comprises
about 22per centof the total 2.34 milliorhectaresof the Goulburn Broken &chment.

The SIR has an averagemthly temperature range of 7.5°® 22°C.It receives arannualaverage rainfall of
380mm to 500nm with annual variatiorof + 180mmand runoff of up to 180mm during wet years. In recent
timesrun-off has varied from 0 to 38m and averaged around 13mm per year@ith,pers comm2009).

The average surface water availability untier historical climate is,233GL a year. Of this, at the current
level of development, 1,606GL/year (or more thange®cent) of this is diverted for use. The average annual
rainfalland runoff over thelO-year period1997 to 2006 arerespectivelyl5 percent and 41 pecent lower
than the long term (1892006) average values (CS|R0D8).

TheSIRR & 2y S 2F ! dzZa i NJ f Al Q& NahdBseNdetwediNgd Zhtl 488 dentof A& O dzf (i dzNB
water used in Victoria for irrigation. The bulk of the water used inréggonis supplied via the Goulburn River

from Lake Eildon and from the River Murray via the Hume Dam. The SIR uses arpendeit of the surface

water and 5.4per centof the groundwater diverted for irrigation in the Murray Darling Basin (CSIRO, 2008).

The Goulburn RiveBasin Figureléd) A a +AOG2NAI Qa fFNBSaAalGzI Qa@8MNAYy 3T 2 FSNJ
thea Gl 6SQa G20Ff I NBI dmlohd SowilgFrdai upsiededyi of Whad<SP¥int fo&Echpca. n

The river has a measnnual water discharge of 3,040GL {L8ha), representing 13.p@er centof the total

state discharge. Streaffow along the Goulbn River has been modified by two major features, Eildon

Reservoir and the Goulburn Weir (GB GKMB05 page b

Lake Eildomas a capacity of 3,381 and supplies more than half of the water used in3HeTheoperation

of Eildon Reservoir has reducedéher/spring flows passing Eildon and increased sumraatiimn 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 avenageaal downstreanflow to 1,3405L, less
than half the preregulated flow.

The area othe BrokenRiver Bsin is 772,386a and represents 3.4p&Sy i 2F +AOQG2NR I Q& G201 f
Broken River is a tributary of the Goulburn River and joins the Goulburn River at Sheppaeddrasin also

includes the catchment of the Broken Creek that diverges from the Broken River west of Lake Mokoan and

then flows northwest to the River Murray. Stream flow is extremely variable between seasons and between

years. The three months July Eeptember generally account for over half the annual stream flow. The

catchment has a memannual flow of 326L (0.42ML/ha), however annual flow has varied from a minimum of

5,000ML in the drought year of 194to maxima of more than 1,0@L in the floogears of 1917 and 1956

(GB CMA, 2005).
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Figurel6 River basins of the SIR
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4.1.2.2. Surface vater quality

Surface water quality in the SIR, while still adequate for irrigation and domestic purposes, has dtffared
increasechutrient loads, salinity levels artdrbidity. The GBCMA is implementing @oulburn BrokewWater
Quality StrategfGBWQSp improve water quality for environmentalseand humarnconsumption.The
GBWQcludes naintaining riparian vegetatn, encouraging irrigation best management practices,
improving sewerage treatmenimanaging salinity, reducing nutrient loads leaving irrigation drants
enhancingenvironmental flow across the Goulburn Broken catchment.

4.1.2.3. Groundwater quantity and use

The SIRcontains the Murrayand GoulburrGroundwater Basg Groundwater is extracted from shallow
(upper Shepparton Formation) and deep (Calivil Formation and Renmark Group Deep Leads) groundwater
systems (Hunter,pers comm2009)

In natural (undisttbed/pre-development) conditions regional groundwater levels are thought to have been

15m to 30m below surfacand the upper Shepparton Formation was generally not saturated. Infiltrédion
groundwaterfrom rain and flooding would have been in balancefvit NS 3A 2y £ INBdzy Rgl G SNJ T
ol a33Ayé

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). Fom the 1930s onwardsising groundwater levels induced waterlogging and salinity problems
for agriculture and the natural environment.

TheSIRWater Supply Protection Area (SIRWSPA) Groundwater Management Plan was established in 1999 to
support SIRCISobjectives. The objectivef the Plan iprincipally to mitigate salinity problems caused by high
groundwater levels by promoting groundwater extraction from the upper Shepparton Formation. The
SIRWSPA Groundwater Management Plan controls thefextracted 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 basi (isage 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 areakthe SIR.

Groundwater in the upper Shepparton Formation is principally irrigation drainage wagter result of
groundwater extraction and drought conditiorgroundwater levels have fallen significantly across the SIR in
recent years. Catchment manageand groundwater resource managers are working together to develop
strategies to deal with this changing environmeBigagement with key stakeholders has already starfdue
following conceptual approach has been developed:

1 review the SIR total wateratance 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 managenetrategies in consultation with key stakeholders

= =4 =4 -4

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 (GMW 2006, page 6). The groundwater usage by 789 metered bores inZI@bwas
62,752ML. The licensed entitlement of these bores is 156,984ML per y&4W(G006, page 7).

Groundwater from the Campaspe Deep Lead Water Supply Protectio(@peaVSPA) and the Katunga
Water Supply Protection Area (KWSPA) is also used in the SIR. The CDLWSPA partly underlies the SIR and the

8 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 10 a seasonal basis.

¢KS DNRdzyRgl GSNJ alyl 3Sy
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Minister for Water in 2003 and 2006, respectivélgese Plars, aim to cuseannual allocations to manage
groundwater extractions to prevegroundwater levels from falling below what many groundwater users
consider to be an acceptable level based on equity, accessibility and@#stv 2006h page 1).

In 2006, about 45,000ML of groundwateasusedin the Campaspe and Katunga WSPRblel3).

Tablel3 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 59,778
(Note a) (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 license 0 0
allocation (Note b)
Total volume used above licensed allocation (ML 0 0

Notes:

(a) Total annual allocation not the same as previous season due to aehamllocation.

(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 thep2@centclaw back of entitlement tht occurred

through a permanent trade.
) b2 2F tAO0SyOSa

extracted had to be made. Refer to Section 3.3

Sources:G-MW 2006b, page 6 and-RW 2007, page 5

gAOK SadAYFIGSR @g2fdzySas NBTSNE

Thevolumeof groundwater used in the Campaspe and Katunga WSP#ssented inTablel3 are different

from the data published by DSE in 2007 (
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Tablel4

Compliance with licensed groundwater volumeglurray and Goulburn basiis 20052006

Estimated | Tatal licensed

Water supply protection Licensed use in groundwater
area/Groundwater Depth Allocation | entittement | Metered | unmetered use
management area limits limit allocated use bores 20052006
(Note a) (Note b) | (Note c) (Note d)

m MLl/year MLl/year ML ML ML
Murray Basin
Katunga WSPA (81%) >25 59,770 42,487 21,610 0 21,610
Shepparton WSPA (32%) YKH 244,226 224,226/ 62,750 0 62,750
Goulburn Basin
Campaspe Deep Lead WSH >25 46,069 46,251 23,110 344 23,454
(10%)
Katunga WSPA (10%) >25 59,770 42,487 21,610 0 21,610
Shepparton WSPA (53%) KH 244,226 224,226 62,750 0 62,750
Notes:

(@) The percentage ahe 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 whibke GMA/WSPA applies.

(¢) 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 cdedliakbocation.

Source: DSE (20(), pages58 and 97
4.1.2.4. Groundwaterquality

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 vafigngrates 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 8@Cor lessfor pastures This minimises the impact that the use of shallow
groundwaterhas on the productivity of the farm enterprise.

All bores thatcurrentlyreceive 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 irrigatiorosajinity1,70E&ECfor
pastures(this represents minimum standasy

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 rehaiéd from the effects of clearing,
salinity, nutrients, pest plants and pest animals.

The SIR wasnceentirely covered in native vegetation, with red gum forests along the river corridors and
open woodlands on the plain¥egetation tearing has been eghsive on the plains. Approximately p&r
centof native vegetation within the SIR has been cleared since European settleGi2@NA2000).

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 specias the delivery of ecosystem servicesminimise ri&s and losses
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Bioregions depict the patterns of ecological characterigtidhe 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 bioregiofsgurel?).

Biodiversity Action Planning
Biodiversity Action Planning (BAP) is a relatively new approach to identify priorities and map significant areas
of native biodiversityKigurel8). It is intended to inform conservation planniaga series of scales

catchment, bioregional, landscape and local.

There are three main developmental stages of BAP including:

i Strategic Bioregional Overviews (Victorian Riverina and Murray Fans)
i Landscape Plans (SIBrth Zones and SIR South Zones)
i Landscape Zone Conservation Plans (Barmah, Yarrawonga, Central Creek, Southern

Goulburn, Western Goulburn and Timmering).

The Environment Programadsirrently undertaking stage three 8AP- the development ofa Landscape 4w
Conservation Plafor four ofthe six &ndscapezones (Barmah, Yarrawonga, Western Goulburn and
Timmering). This involves mapping significant sites within the Landscape Zones, developing a database of
biodiversity data for each site arteveloping aConservation Plan outlining biodrgity 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 protectiorenhancemenbr restoration.

A communication plan has been developed foPBAthe 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 partnershighwith t

community inordertd JN2 § SO0 o0A2RAOGSNEAGE FaasSda GKlbécomingE & @dz y S
GSYRIFIYyaSNBRé ®

Targeting of incentives toward biodiversity sites has commenced in the Central Creek Landscape Zone area.
This has involved utiling the focal species approach (e.g. Bsigime Curlews) to target sites and provide
adviceto landholders regarding protection of Curlews and other native flora and fauna in their area.

The following sectiofists some of the key components of ouodiversity. The accompanying 'Soils' and
'Water' sectiongpages34to 36) also list some components of the ecosystem that are critical for biodiversity.

The number of nationally and state listeddlatened species and critical habitat is very laagdit is not
appropriate to include all of them in the SIRCIBtails can be found in McLennaBell and Howel2004).

4.1.3.1. Native vegetation
Extent
1 less tharB per centof native vegetation cover remasn
i 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
i thetwo SIR bioregiongVictorian Riverina and Murray Fanisave been extensively cleared
for intensive agriculture
i there areThreatened Ecological Communities listed underEngironment Protection and
Biodiversity Conservation Act
i vegetation include8uloke Woodlands of the Riverina and Mur@grling Depression
Bioregions, anérassy Whit@ox Woodlands
i many of the vascular and nerascular plants are listed as threatened in Victoria
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1 ey Ry 3 BeNsRHardl0 per centof original cover) andvulnerablé Ecological
Vegetation Classd&VCyvith less than 1%ercentcover are found rigt acoss the SIR (see

Figurel9)
i most threatened species of flora are understorey (grasses, herbs and low shrubs)
i there are cyptogams (include lichens, bryophytes, algae and fungiapny species, many

unknown, conseration status unknown.

Condition

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

i the number of hollow bearing trees (fauna habitat) has been reduced irlplanath general
native vegetation decline in extent

i box-ironbarkforests have especially suffered loss of hollows which are important habitat for
native fauna

i vegetation cover remaining is polarised into two categories, larger blauttsarridors
greate than 1,000ha (Barmah Forest and the Goulburn River corridor) aamg small
fragments less than a

i of the remaining patches of vegetation in the Goulburn BroKatchment®98 per centare
less than ha. The figure is expected to be similar for the SIR

i threatenedEcologicaMegetationQasses (EVCsare mostly highly fragmented.

Trends

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

i declines in extent have largely stabilised with small increméataes 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)

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

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

1 hollows in currentree plantings won't form until at least 2100, which may be too late for
many fauna species thaeed them

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

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

i climate changes likely to impact on species which exist at the limit of their range
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41.3.2. Wetlands

Thereare numerous wetlands of varying status and siaeross the Goulburn Broken Catchment (GBC)

i SIR one wetland of international significance (Barmakamsalisted)

i SIR sevenwetlands of national significance

i SIR 61 wetlands of bioregional significance

i GBG 946 wetlands (greater thanHa each) cover an area of approximately 50,860

including ratural andconstructedwetlands {ablel5).

There are many other high value wetlands along the floodplains of the middle reaches of the Goulburn River
and its tributarieqFigure20):

1 35percentare naturally small in size8ha)
i 40per centof wetlands are greater than 10t@ain size.

At least 17per centof wetlands occur on public land with @@r centon private land. The remaining p@r
centoccurs on both publiand private land. Thedacludenatural wetland ecosystemspnstructedlakes and
dams.

Tablel5 Listed significant wetlands, SIR

List Wetland

International Ramsar Convention on Barmah-Millewa Forest (Barmah Forest compant - Millewa is in

Wetlands NSW).

Directory of Important Wetlands in Australl Broken Creek, Kanyapella Basin, Lower Broken River, Lower

(19952000) Goulburn River Floodplain, Muckatah Depression, and Wallenjqg
Wetlands.

JAMBA and CAMBA Habitat for listed spees:
BarmahMillewa Forest, Broken Creek, Kanyapella Basin, Lower
Goulburn River Floodplain, Muckatah Depression and Wallenjo
Wetlands.

Groundwater level androundwaterquality play an important role in the health of the wetlands across the

SIR. Therare 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 healthvedtland species.

Impact from European settlement to 2002

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

i Increased nutrient loadaffect many wetlands and fringing vegetation, causing substantial
declines in bird and fish populations.

i Many wetlands on the floodplains are no londgéonnectedas part of wetland systems due
to infrastructure development.

i Controlled flows have substdally reduced wetting of floodplain wetlands.
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4.1.3.3. Rivers and seams

Rivers and streams are th& IS0 f 2 2 R dzLJ2 Y ¢ KA Odthervisséisidep2ril. THelSIR hawiald A 2 y Q&
850km of streams within the region, with approximately 580 in the Goulburn River Basin and
approximately 27&min the Broken River Basin.

The Goulburn River below Eildon is one of only 18 declared Heritage Rivers in Victoria due to theihvery hig
nature conservation, recreational, social or cultural value. The Broken River and Brokeai@aw#isidered
to be of High Community Value. Therefore, these are priority assets to protect.

The Index of Stream Condition (ISC) has identified3Batercent of SIR streams are in mexate condition,

59 percentare inpoor conditionand 3 per centare invery poorcondition. The ISC is a measure of a stream's
change from natural or ideal conditions. The ISC considers streams on a representative reaahdasi
presents an indication of the extent of change in resgedive key 'stream health' indices:

i hydrology (change in volume and seasonal flow)

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

1 streamside zone (pldrspecies; native/exotic, spatial extery width, continuity and links)

i water quality (assessment of total phosphorus, turbiditissolved oxygergonductivity and
pH)

i aquatic life (abundance and type of macro iredrates).

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

1 riparian vegetation (structural intactness)
cover of exotic vegetation

in-stream physical habitat

barriers

longitudinal continuity

bed condition.

= =4 4 —a -2

The Seven Creskupports one of only tweiable populations of Trout Cod speci&acullochella
macquariensip

Trends
i The condition of riparian zones and the condition of channel form has improved in ypriorit
areas.
i Vegetation quality condition has improved in frontage zones subjected to action.
i Access for recreational pursuits has improved in a range of river reaches.

More information and context can be found in tBBRRH3005.

4.1.3.4. Floodplains

Flooding is aaural 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 storagaskehere 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 SR 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 theegion

Many EVCsand therefore species of fauna, exist beneath minimum threshold habitat level. Many are below
the 15percentrecommended by JANIS (19@rd there is a riskf further species decline if nothing is done.

With the extensive clearing of native vegetatiand fragmentation of habitat, populations of fauna (and flora)
are often isolatedlimiting 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 spies have been prevented from migrating because of structures on rivers and
streams(such as weifs which hare dramatically affected fish populations. The removal of several barriers in
recent years is expected to have a very positive effect on fishlptipos.

Some speciesuch as the Brolga and Bush Stanelew, are at particular risk from predatorSeveral SIR
fauna species are 'Nationally Listed Species' undeEthéronment Protection and Biodiversity Conservation
Act 1999:

1 Spotted Tree Frog
Bared Galaxias

Trout Cod

Swift Parrot

Superb Parrot

Striped Legless Lizard
Warty Bell Frog

= =4 =4 -4 A -

Several terrestrial species are covered by migratory provisions and other species are covered by the marine
provisions of theEnvironment Protection and Biodiveystonservatiolct 1999

The SIR has many significantvironmental sites which th8IRCI8ying to protect Figure2l).

4.1.3.6. Soil biodiversity

The belowground flora and fauna represent one of the most speciesaighponents 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 ayoued and belowground biodiversity.
Healthy remnants and soil biodiversity go kain hand. This is likely to influence how we undertake
revegetation across the SIR.
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4.1.4. Climate

The SIR enjoys a Mediterranean climate of hot summers aoldemperatures in winter months. The winter
average temperature hovers around ®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 causieaigni

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 qués$taw

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 seletwti¢ulture, dairy, grazing and

cropping)in the SIRvould sufer 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 tatchment through existing
vegetation and revegetation efforts.

Climate change is discussed in more detail in Seét{@inreats).

4.2. Infrastructure Assets

4.2.1. lrrigation systems

Goulburn-Murray Water (GMW) supgdies irrigation water in the SIRyramidBoortIrrigation Areaandthe
Torrumbarry Irrigation Are@rigure22). Acrosghe SIR, @MW has infrastructure assets worth $2.2 billioh (
Hunterpers comm, 2009)There $ an extensive network of channels and drains within the B¢Rre23
shows the channel system

Farm irrigation systems vary according to a number of factanrprise type soil typeandage of enterprise.

The main types of systems are:
i border check (also known as flood), almost exglely used on pastures and crop
furrow
moveable sprinklers
self propelled irrigators (travelling irrigators, centre pivots)
fixed sprinklers
micro-irrigation @drip orsmall spinklers used at the base of a horticultural crop)

=A =4 =4 -4 A A

drip or trickle ub-surfacg.

GMW, the GB CMAandthe NCCMAtogether with DPI conducted a survey in 2€8D5 of landowners within
the irrigation areas of Central Goulburn, PyrasBidort and Rochestdf 2 RS G SNX¥YAY S GKS & A NNR 3|
the areas.

Central Goulburn is primarily a dasyea using a perennial pastubase while Rochester is a mixed farming
and dairy area. PyramiBoort is not discussed here as it is outside the SIR.
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Tablel6 shows the characteristics of a typical farm in the area.
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Tablel6 Overview of the average farm in Central Goulburn and Rochester

Characteristics of farmsCentral Goulburn Characteristics of farms Rochester Campaspe
(dairy) (dairy and mixed)

Most farms have twice as much perennial pasture g The average property has nearly equal areas of ani
annual pasture. and perennial pasture.

The average irrigated area is 70, and iflood The average irrigated area is B& with 57ha flood
irrigated. irrigated, 2ha each of selpropelled sprinklerand

drip/trickle and 1ha furrow.

There is a 50% chance there i&v&P(but has very Thereis a 45% chance there i8\FP(but has very
likely carried out laser grading regardless). likely carried out laser grading regardless).

91% of farms have a drainageusesystem that is 60% of farms have a draigereusedam that is used
used 80% of the time to capture run off from nearly| 30% of the time to capture run off from nearly all of
2F GKS FINNVQE ANNAIIGSRGKS FIFENYQa ANNRIFGSR LI

11% of properties reported having Automatic 11% of farms reported having Autotiairrigation.
irrigation. The average area irrigated automatically | Average area irrigated automatically wast&2

was 25ha.

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

257 native plants were planted on average per farn| The farmers planted nearlyOOtrees peryear during
per year oer the last five years. On average @4 of |the last fiveyears (436 average) and fenced out b

wetland was fenced out. of wetland.

Fencing out streams or saline areas is not a big Fencing out streams was important on 8% of

concern (less tan 0.1%). properties with an average of 124m of fencing carri
out. Fencing out saline areas is not a big concern (|
than 2%).

The top three things planned to do during 26B806 | The top three things planned to do during 202806
wered £ I & SNJ 3 NJGirRpkoyedrdgatioro p:> (6 SNBY af F A&SNJ AN RAy3IE 6
STFAOASyad NDNR BP i A2y a0dSTFAOASYOeé owm:03 | yR
9%planned to put in a draiagereusesystem, and 8% 11%a LJhedi6 improve drainage systefnY ™ Jx;
planned to undertake &/FPduring 20052006. planned to put in a drainageusesystem, and 3%
planned to undertake &/FPin 20052006.

Source: Ash, L. 2006ge3

The najority of water (more than 6(@er cent) is used by the dairy industry, with livestock and fodder also
using large volumes and finally horticultyi2Pl 2007, page 16Consequently, when seeking to improve
water use efficiency the SIRCIS has a focus on dairy aed fiarming.

4.2.2. Transport ystems

The SIR is very well serviced by both road, rail and light aircraft tran$jiguré24). In particular the current
Mooroopna freight hub handles 14,000 containers a year and aragwnal 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 servicpeovide almos# per centof the SIR employment (ABS 200.7A) efficient
transport sector is vital to allow agricultueand otherindustriesto remain globally competitive.
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4.2.3. Flood protection measures

There are two strategic rural flood protection assatamely: 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 détleeseis
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. Socialassets

4.3.1. Cultural heritage

The ownership, @l history and traditions of the First Nation in our area is that of the Yorta Yorta Nation
which has been here for thoaads 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 théndigenous Australiapeople has been scarce and corruptdtis 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 peqgler examplehave 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 andlititigenous Australian communitixisting
relationships are being built on via formaraements with the State Goverrent such as the aperative
management agreemerg Yorta Yorta Joint Body and The Registered Aboriginal Party Stanlsiral

Heritage Act. Relainships with key stake holdessich as GB CMA, DSE, Parks Victoria, DF3-stWl will

forge greater partnerships for the future and avoid repeating the mistakes of the past.

The Yorta Yorta Naticsrearadiates out from theRiverMurray to the Goulburn, Edwards, Campaspe, and
Lower Ovens Rivers. The Yorta Yorta people find themseoday in a unique situation in relation to thate
border of New South Wales and Victoaa the Yorta Yortaaditional boundaries encompass both sides of the
RiverMurray.

This situation should be viewed as an opportunity for both states to Idgva unified Natural Resource
Management (NRM) plan for water and crown land areas oRiver Murrayand allow the traditional values
and relationships ofndigenous Australiaculture with scientific research to better understand these iconic
public asets.

Throughout the catchment other Traditional OamNation groups existnd these groups hawdews and
aspirations and are endeavouring to work jointly witle natural resource managemeagencies to form
partnerships and assert their interests irdevelopment 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 IslaA@S2007c).

Dr Alford(2002)reported that within the Shepparton/Mooroopna region in 2002, the total labour force,
unemployed and employed, was 10,533 total Indigenous labour force was 1,018. Within the broader
community, unemployment was 7er cent Within theIlndigenous community, exalding those on the
Community Development Employment Program (CDEP), the unemployment rate for Indigenous people was
77.6percent
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4.3.2. Organisational @rtnerships

The organisations implementing the SIRCIS have very positive working relatiowsiich haveleveloped
over the long history of ther®gram. The relationshipisicture is described in Sectiéh5.7and the role of
each organisatiois fully described ir\ppendix 8.

4.3.3. Community

The community has long beenetdriving force beimd the SIRCIS and its succeSsmmunity 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 describ&ddtion2.5.7. The achievements of the
SIRCIS would not have been possible without individuals in our community implementing works omwtheir o
properties.

. . 60
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5. Threats

Thissectiondetails the threats impacting on the assatescribedh Section 4These
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 &sin the SIRemains the greatest threat to future prosperity and a
major threat tothe biodiversityin the SIRThe hydrological cycle in the SIR has undergone massive change
since European settlement due to clearing of native vegetation and the inttamuof irrigation The result

has been watertable rise and salt mobilisation.

In the late 198shigh watertableqless than two metrefrom surfacegffected 30 percent of the regionThe
rise in watertablsin the region was very rap@hda peak o#7 per centof the areasurveyedhadwatertables
within two metres wasegistered in 1995A summary graph of depth of watertablestime SIRfrom 1982 to
2008is shown irFigure25.

August Depth to \Watertable Areas - Shepparton Region
Shepparton Region Watertable Study 1982-2008
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Figure25 August depth to watertableareas SIR, 198 to 2008

A combination of dry seasons and progress with salinity worke kel to asignificantreduction in watertable
levelssince 1995In 20060nly 16per centof the areastudied is within the twemetre contours It has been
difficult to apportion the changes caused B®duced water availabilityseasonal change and salinity mitigation
works. It is expected, however, thatreturn to wetter conditionswill see aise in tte watertable levelsThe
Qub-surfaceDrainage Program (SSD#ploys 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 thathdscape are under most immediate threat (streams and wetlands). Trees

are at substantially increased kisvhen watertables are withitwo metresof the surface (Kelly, 1994). Salt

loads in rivers and streams also contribute to a decline in water quality.

{FrfAyAGe O2yiNRBf 62N)a FINB RSTAYSR Fa WFHOO2dzyilotS |0
Management Strategglue to the downstream impacts of additional salt entering the River Murray from works
implemented under SIRCIBhemix of thesesalirity mitigationworks 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 caticentill increase,

which will reduce the water quality for diverters. Thil require someeffort 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-i02938d
exported some 236 tonnes of phosphorus and 887 tonnes of nitrogen from the region. This was set as the
benchmark year andsed to develop the @ulburnBrokenWater Quality Srategy (GBWQSBased on

irrigation drain monitoring, the current phosphorous export for finee-year average of 2062003 to 2006

2007 was 1%percentof the 19931994 levels. This was substantiddigtter than the SIRCItarget of a 5Qper
centreduction. Nutrient levels are still being watched closely as a serigiy gEars may significantly change
these figuresWe do not expect a return to 1993994 water qualitylevels as a result of the actioteken to
improve irrigation efficiency and drain management.

Highnutrient loadsincreasethe risk of algal bloomehichcouldoccurin anddownstream of the SIRMajor
sources of nutrients included irrigation drainage, sewage treatment plants, sedimapitisation, urban
stormwater and intensie animal industriesThe Goulburn Broken Catchmendes contain fish farms which
can bea source of high nutrient loadswevernone are located in the SIR

According to the Goulburn Broken Water Quality Worksrgup (GBWQWG ¢ Goulburn Broken
Catchment contributes only 3¥er centof the River Murray water flow above the Murrumbidgee, but
contributed 58per cent of the sediment GBWQW@ 996, page 2B The volume of gspended solidoads ha
fallen dramaticalf and is at aboul0 per centof the 19961997 load (monitoring of suspended solids began
19961997).

Generally farm chemicals are not a significant problem. However, commonly used pesticides in intensive
horticulture within the SIR have been foundsiarface drainage water following application to soils. Studies of
shallow well sites in the Tongakyabram area have indicated contamination of groundwater with herbicides
(Stork, P., 1999).

In 2006, GMW commissionedhe consulting firmURSY (i 2 LXdetalled\N&port that aims to identify

potentially harmful natural and anthropogenic substances occurring in groundwater in the SIR that may pose a
NA&]T G2 | 3INRAOdz G(URSR006 padel) KTbe¥d sybstéh&ek ay iKdude petroleum
hydrocabons, leachate and pesticides. Pesticides are generally a nonspoirte contaminant as they are

applied by farmers to crops such as insecticides, herbicides and fundititte2006 page?). The presence of
naturally occurring salt and biological daminants in groundwater will not be considered in this project as

these substances are considered in ongoing programs within the SIR

Theresearchprojectsets out to

i Identify the substances carried in shallow groundwater that could potentially ingrathe
productivity and/or sustainability of irrigated land or on animal or human health.
i Identify areas where anthropogenic substances may be entering the shallow groundwater or

arebeing used for irrigation, stock or domestic purposes and where the anbss present
the greatest risk to groundwater (groundwater risk hotspots)

i Present any real data for natural or anthropogenic substances

The results of this research will be incorporated iBIRCI®hen it becomes available

. . 62
Review 20058006 and Implementation Plan 2008007 to 2012011: Background Report



5.1.2.2. Groundwater quality

While iising 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 betwmenping 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 wataliversions 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 environtde implementation of the Groundwater

Management Plans (SIRWSPA, CDLWSPA and KWSPA) ensures groundwater use is managed sustainably.

The 20052006 monitoring done in the SIRWSPA shovas gnoundwatersalinity is highly variable due to the
complex natue of the shoestring sands that make up the Upper Shepparton Formation aqfkfgure26).
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Source:GMW 2006, page 13

Thegroundwater salinity within the deep lead aquifer tends to increase from south to north with salinity also
being higher on the lateral boundarigsthe Campaspe WSPAKGV 2006, page 4)No analysis was
condwcted on temporal trends in salinity up to 20@B06 as there is insufficient data to justify such an
analysis on an annual basiBigure27)
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5.1.3. Changed flow patterns and water availability

We are using significantly less water, yet water is becoming increasingly scarce, with strong competition
amongenvironmental, agricultural, urbarindustrialand 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 biodivénditye SIRhrough changed

watering patterns and quality of wate€SIRO (200Bage4) stated that:

G2 GSNI NBaz2dz2NODSa RS@St 2 LIV-bi ie akdrage paoy lixtEeh lar§eR Y 2 NB
(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 prevalen

They occuabout twice a year on averagather than once every seven to eight years uridéhout-
developmen®D2 Y RA.GA 2y & ¢
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The need to achieve water savings presents many unigue challenges BIRemmunityWater savings will
come from major infrastructure projects such@mverting to @en channels t@ipes and modernisingf
irrigation supply system®r 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 afddain
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 icaticement, and the development of
appropriate practices to better manage water in battigated 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 gjnificantly 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 Nbttern Region
QustainableWater Srategy (NRSWS)

5.1.4. Climatechange

We are expecting a future where our climate is much masgable with less rainfallCSIRO is beginning to
define managing climate risk as a defining characteristic of farming exce(le6¢BO, 2008a)ablel7
summarises the scenarios which have been adopted for planning purposes3tRhe

Tablel7 Climate changecenaiios for 2030 and 2070 for Nordast Region

Seasos 2030 2070
Spring Warmer by 0.3 to 1.6°C Warmer by 0.8 to 5.0°C

Rainfall decrease likely Rainfall decreases likely

(+3 tog 15%) (+10 t0-40%)
Summer Warmer by 0.3 to0 2.0 °C Warmer by 0.8 to 6.0°C

Rainfall change uncertain (£15%) | Rainfall change uncerta{g40%)
Autumn Warmer by 0.3 to 1.6°C Warmer by 0.8 to 5.0°C

Rainfall change uncertain (+10%) | Rainfall change uncertain (+25%)
Winter Warmer by 0.2 to 1.4°C Warmer by 0.7 to 4.3°C

Rainfall decrease likely Rainfall decrease likely

(3 t0-10%) (+10 to-25%)

CSIRO projections for nordastern Victoria (
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Tablel8) were based on the results of 12 climate models that had good simulations of observed average
patterns of temperature, rainfall andtmospheric pressér over southeastern Australia. Warmer and drier
conditions are likely, with more heatwaves, fires, droughts and rain storms, fewer frosts and less snow.
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Tablel8 Climatechanges likelfor 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 ri

at a similar rate
Warming is likely to be greater in spring and summer

10-60% increasenithe number of hot summer days (greater than 35°C) by 2030 and a|
300% increase by 2070 on the plains. Rate of increase will be greater in the mountair|
0-50% reduction in the number of frost days by 2030 and-A@®% decrease by 2070

Rainfall Annud rainfall decrease is likely (changes of +3%.6% by 2030 and +10 t85% 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 redbgd®-40% by 2030 wit
a 2285% reduction by 2050
Area with at least 60 days snow cover shrinks6086 by 2020 and 286% by 2050

Peak snow depthtaMt Hotham declines 150% by 2020 and 285% by 2050
Drought Droughts are likely to become longer and more frequent, particulanyinter-spring

Rainfall deficiencies that currently occur once every 5 winter springs may occur once
3-5 years by 2030 and once everB ¥ears by 2070
Due to hotter conditions droughts are also more likely to become more intense

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

4-25% increase in the frequency of days with very hot and extremaviéaher risk by
2020, and 1570% increase by 2050

Source: Feehan Consulting, 200

This is expected to mean:
i lower groundwater levels and therefore lower salinity impacts
i lower water allocations and therefore improved water use efficiency.

However, it may also have some negative impacts for the program. For example, continuedditipns may
mean thatsurface water management systsmre a low priority for landowner§&8 CMA2007b).

G2 1 NY¥SNJ FYR RNASNI O2yRAGAZ2Yya | M&Eertdble d&ifeasingie aSS |
risk of land salinisation. It is anticipat#état 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 salihibcrease the

level of accessions to threatertablewhich may lead to further rises watertables.

A better understanding of these relationships for the differentcatichments is required and will be
addressed by the SSDP through its Researchafi@@S & G A 31 G A2y t N2EINIGB 2 ISNJ (K
CMA2007c page &).

/I {Lwh A& dzy RSNII1{Ay3 I {dadlAyloftS ,AStRa tNera2SOl (2
basinwide estimate of water availability on an individual catchment andifeq basis, taking into account
Ot AYIFGS OKFy3IS IyR 20KSNI NRala¢ o/ {Lwh wnnyz LI IS A0

The report for the Goulburn Broken is complete and found that:

i average surface water availability undee historical climate is 3,28 /year

i under current developmeinl,606GL is diverted for ugthis is an extremely high level of
diversion

i if the recent (1997 to 2006) climate were to continue, average surface water availability

would be reduced by 41 peent and the volume of water diverted for use within the ragio
would be reduced by 25 peent

i the best estimate [or median] climate change scenario by 2030 would reduce average
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surface water availability by 14 peent and volume of water diverted for use within the
region would be reduced by 6 peent.

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

i increased heat stress on dairy cat{leeducing milk production unless management
measures such as shade sheds anthklers are adopted
i inadequate winter chilling for some fruit treéshich may reduce fruit yield and quality,

however, higher temperatures are likely to reduce the risk of darngaginter frosts for
other crops)

i heavy rains and winds from storm eveatsd dher climate change impacts contribog to
crop damage and soil erosion.

i indirect impacts due to changes in weeds, pests and international mgptatsmg farms
under stresp

GThe impacts for biodiversity are similarly difficult to predict. Howenve can say that species

already at extinction risk and those suffering from reduced habitat are the species most likely to be at
IANBFGESNI NRal® a/ftAYFGS OKFy3aS Aa tAaA1Ste G2 FYLX AT
species, makingthek YLJF OGa O2yaARSNIofeé& g2NRESE

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

5.1.5. Drylandsalinity

Dryland salinity is not the main focus of the SIRCIS as the SIR has limited @ryésathd the issue is
outweighed by irrigation salinity. Dryland salinity in the upper catchment of the Goulburn B&ktehment
has a large and growing impact on t8&R in terms of water salinity levels, boitber and groundwaterSIR IC
supports the work of the upper catchment in its endeavours to manage the issue.

5.1.6. Soll kealth

The Draft Goulburn Broken Soil Health Strategy Action Plan states that

There has beemtcreasing 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 sdil/bisity and lowered soil

resilience. Declining soil health will affect agricultural production, and will also influence the success of
revegetaton efforts and erosion contr¢GB CMA2006, page 5).

5.1.7. Pest plants and pstanimals

The successful managemenf pest plants and animals underpins the outcomes of otherstuditegies.

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 managenmrtomes.Co-ordinated control programs

can significantly reduce the impact of foxes on native fauna while having economic benefits for graziers.

The Broken Booseyo@servation Management Netwot®Roordinated Fox Control Program is a perfect
example of tle 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 firstamee, rather than weeds that are well established

FONRPaa GKS NBIA2yd ¢KS RS@PSt2LISyd 2F  42SSR wAial ! a
weeds that pose a high level of threat to environmental and agricultural assets of the regionelfitbeds

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 includddaysida and camel thor(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 comnunity 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 progta iR is a

good example. This program has been put on holdrdutie drought, but will recommence once seasonal
conditions improve.

Weeds on linear reserves will be given a higher priorithé&SIR in coming years, as it has been recognised
that linear reserves provide major pathways for weed spread into there@errated tussock for example
while not currently present in the SIR a significant threat to the region. Over the past couple of seasons,
infestations have been located along the Goulburn Valleyway and if these are not managed, this highly
undesirable species will continue to move northward.

5.2. Activities

5.2.1. Stock gazing

Dairyingand mixedfarming €ropping including sheep armbef cattle grazing) are major agricultural pursuits
and large areas of public land along streams are also licensedafiingror areeingillicitly grazed. Grazing is
causing active degradation of biodiversity valuess@a and downstream over vast areas.

5.2.2. lrrigation

Poor irrigation practices camteaten the health of our soilsofls can become waterlogged, develop sali
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 some wetlands are increasing as a resuinofeased nutrient levels.
Landorming can also directly impact on these features.

With the development of tradeable water entitlements, new areas of land are being developed for irrigation.
Theseareareas6f322 R¢é¢ az2Afa oKAOK 2F0iSy KIFI@S NBYylyida 27
development of new areas is not well managed this can place pressure on these last remaining areas through
clearing and insensitive irrigation management. Irrigati@vé&opment Guidelines and associated processes

are in place to avoid or minimise this risk.

5.2.3. Culverts, egulators andn-streamwater storage management,
leveebanks andflood protection

This threat is closely linked with the induced threat of changeat flow patterns. Barriers within streams can
prevent the migration of native fish speci€dRCISrograms in recent years have removed many of these
barriers, although several small barriers remain, with priority zoneadtion being the upper BrokeBoosey
and Seven Cresalsystens. 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
eoosystem services provided by these floodplains have been lost, and much of the agricultural land cannot be
economically protected from flood damage.

The ecologicalunctioning of many of our rivesystems has been changeddgvelopment and usef the lard
adjacent to streamgecreational activitiesuse of the natural river systems for transporting stored water
downstream developmentandflood mitigation works on the floodplain§hese changes have led te in
stream instability, bank erosion, lossinfstream 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 flolgtributions, flow velocities and depths. While they can
have significant benefits in reducing flood damage, they can have a numkds-bénefitQincluding:

1 a reduction in riverine and floodplain habitats, leading to an isolation of wetlands and
gereral fragmentation, leading to habitat decline, altered neiit processes and further loss

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

1 a reduction in the frequency of gesition of fertilematerial across the floodplains

1 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

i areduction in soil moisture

i the creation of a fdse expectation of beingrotectedfrom floodsthat aregreater than the

levees are designed wope with

5.2.4. Cultivating,cropping andpasture management

Cultivation to prepare soils for cropping and pastures and to create mineral earth firebreaks (dy@dore
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 agriquithieh equates to the most
threatenedEVCsLand manags are becoming increasingly sensitive to biodiversity needs as awareness grows
but the risk is still substantial.

5.3. Barriers tochange

During thelrrigation Farm Survey in 20005, respondents were asked about barriers to improving irrigation
managemenpractices. The results apFesented inTablel9. Clearly financial resources and uncertainty
regarding water resource allocation are the major barriers. While the SIRCIS cannot directly affect these
threats, it reeds to address them and design progranisalr take them into accountnsufficient financial
resources wereited as a major barriehisemphasises the importanagf government contribubn to
appropriatecostshare in orderto ensure thathe Strategyis implemented in a timely manner.

Tablel9 Barriers to changeSIR, 2002005

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 121
Insufficient information 3.6
Poor water quality 2.3
Other 8.6
Note:

A This question generated multiple responses thus the response rates were not added together.

Source: LAsh 2006page 7
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6. Achievements

6.1. What hasthe Shepparton Irrigation Region Catchment Implementation
Strategyachieved?

Since 199(the SIRCIS has achieved much of its planned activitidts most of them at least on target if not
ahead of targetFigue 28 shows a selection of achievements in terms of outplitee colours of the bars in
the graph represent an assessment of progrésge out of 15 activities exceeded targets ahtbe have
scored satisfactory

Anyworks 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 catchmehe(8I&) requires a Salt

Disposal Entitlement (SDE) allocated by tietdvian 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 aveeage incsalinity

in the River Murray at Morgan in EC unitable20 shows the current uptake of entitlements and future
requirements of SDE for the completion of work programs to 2030. The existing groundwatpimgu

activities account for 81 parent of the uptake of the entitlement to 2006. See SecBoh 7for additional

information.

The Strategy will require 11.1EC for works to be completed between 2006 and@@@Mhdwater pumping

and other SSD activities will take up all the 12.2EC whilst the SWMS will reduce downstream impact. The
MDBA Basin Salinity Management Systefigear Review of the Shepparton Strategy assumes a credit of
0.0022EC/km for PSWMS andradit 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 willgake balance of the
allocated SDEs under the Strategy.

Table20 Uptake of and future requirements for Salt Disposal Entitlements, SIR
Uptake of Salt Disposal Entitlement{ Future SDE requiremen
EC EC

SIRCIS activities mu%.zggas%mmm ;%& % of total
Primary surface water management systems 0.055 0.444 12 -0.682 -6
Community surface water management syste 0.008 0.098 3 -0.394 -4
Public groundwater pumps 0 1.522 42 8.900 80
Private groundwagr pumps 0 1.421 39 3.144 28
Horticultural subsurface drainage works 0.030 0.156 4 0.156 1
Total 0.093 3.641 100 11.124 100
Note:

A ¢KS WwWe2dndAndi@ dedinlp]l S 2F {F £ G 5 A®WaAnpacts. 9y GA Gt SYSyida

Sources:
1 J Burkitt, @Murray Water (SSDP), pers. comm, 2010
1 SIRCIS SSDP 2006/2007, Five YeavRa&xwl.2 Compendium, Section D
1 SIRCIS SSDP 2006/2007, Five Year Review, Vol.1, Final Report
1 Goulburn Broken Salt Register for MDBA Salinity Management Strategy, version 2010
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25,816 he

1,300 he

59,680 he
32 (no.)

Figure 28 Progress againstutput targets, SIRCIS, 199%006
Legend:
Note:

A The incentive schemes foeuseand automatic irrigation systems started in 262002,
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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 STRple21).

Table21 Summary of investment, SIRE (at 2006 prices)

Years SIRCIS expenditure Cumulat?ve SIRCIS]
$M expenditure SM

19902001 $153.74 $153.74
2001-2002 $20.10 $173.85
20022003 $18.06 $191.91
20032004 $18.56 $210.46
20042005 $17.51 $227.97
20052006 $18.29 $246.27

Table22 shows the performance of SIRCIS programs against tafgmtthe 20062007 targets, three

LINEINI Y& 6SNB NIGSR aaldAa¥FlrOa2NEe FyR (62 LINBINI YA
termtargets,theray 3 F2NJ (g2 LINRPINF YA Aa aaldraFlrOd2NRé FyR LM
aoSt2g GFNBSG:E YR oSttt o0St2¢ Gl NAS(¢®

Table22 Performance against target§SIRCIS, 2006
Progress against target
Performance against | (long termoutputs as
Investment area Strategy life targets2006- 2007 determined by Strategy
Environment Program 19902020 Below target Below target
Farm Program 19902020 eed
Subsurface Drainage Program 19902030
Surface Water Management Program 19902020 Below target
Waterways Program 20052015
Legend

Below (5679%) | Exceed (110%+)
Source (pers comm, 2010)

1 JPagon (Environment Program

C Nicholson (Farm Program)

JBurkitt (SSDp

S Green§WMB

W TennantandP Feehan (Waterways Program)

E R ]

Much work is being done in the catchment to report against resource condition change outcomes (the
difference made on the ground) rather than outguthow many pumps, for exampl&enerally, theesource
condition inthe SIR hasimprovect or émaintained (
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Table23). Due to severe drought conditissince 2002, the watesupply isSmuch worseé as waterstorages
are experiencing low levels.
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Table23

Resource condition outcomes, SIRCIS, 2006

Investment ares

SIR salinitywatertablesand Rver
Murray salinity

SIR salinitandwatertables

River Murray salinity

Water supply(on-farm)

Water supply

Environmental flows

Comment/Sources of information

Farm Program(Chris Nicholson, DPI)

SSDPReduction in area at risk of salinity from high
watertables. A combination of program
implementationanddrought (James Burkitt, W)

SSDPA lot of uncertainty on SIR impaat ®iver
Murray salinity. MDBA pdelling suggests large impa
of reduced tail water fraction (less dilution flows fron
drainage), but actual salt enterintyer is signifiantly
reduced.(James Burkitt, W)

Farm Program has a strong emphasis on improving
farm water use efficiency and identifieptions for
farmers tomake provsion for water supply in winter
(David Lawler DPI)

Water storages are currently experiencing Ievels;
low inflows have beedue to drought conditions
experiencedsince 20Q. (Wayne Tennant, GB CMA)

Riparianandin-stream habitaand
channel form

Environmental flow has been delivered teykwetlands
in the region with benefits to native flora and fauna.
(Wayne Tennant, GB CMA)

There has been some improvement to many stream
following the implementation of frontage initiatas
(through the DEP and landowner projects). The
drought has had an impact in some are@¥ayne
Tennant, GB CMA)

Water quality (nutrients) in rivers
andstreams

Floodplain management (flood
protection)

Nutrient loads are measured. Load targets have beg
greatly exceede@Pat Feehn, Feehan Consulting)

Biodiversity

Most improvement has occurred in emergency
arrangements and flood warning (new technology
telemetry to the Bureau of Meteorologyyipgraded
levees for theowns of Cobram and Nadlia andin
Planning Scheme information (flood mapping etc).
Floodplain management is about:

1 managing legacy flood problesylargelythrough
flood warning and emergency management
arrangements

1 managing the future problem through land use
planning anctontrols which has been successful i
Campaspe, Moira and Greater Shepparton Coung
(Guy Tierney, GB CMA)

While clearing has reduced and incentive programs
in place to increase native vegetation condition, leng
term threats such as active and passive
mismanagement of habitat and climate change pers
This is unlikely to change in the medium term given
scale of landscape modification since European
settlement(Carla Miles, GB CMA and Jen Pagon DH

Pest plants angest animals
(waterways)

Resource
condition
change from all| Certainty of
factors measuring
Improved High
Improved High
i
Improved High
High
Improved High
B
Improved High
Improved Low
Maintained Low
Improved Medium

Legend

There has been some improvement to many stream
following the implementation of frontage initiatives
(through the DEP and landowner projec@)ayne
Tennant, GB CMA)

Worse(51-79%) |

Maintained (80-109%) Improved(>109%)
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6.2. Achievementperformancestories

6.2.1. Environment Program: Bdiversity Celebration Day, September
2006

The Biodiversity celebration déeld at Drumanure, on the Nirldile Creek, Broken Boosey State Park on
Thursday 14th Sepmber2006was very suressful. The dayitled Biodiversity- Working TogethePwas 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 magiagnt and included presentations (including

the launch of the Yarrawonga and Central Creek Biodiversity Action Plans), lunch, guided walks@&hildren
activities and displays, with input from ovéd 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 daghtposters, one television interview,

approximately seven newspaper/media releasa formal invition, displays and a DRéws aticle were

produced.

6.2.2. Farm ProgramWhole farm planning

Whole Farm PlanninVFP]s a tool used by landowners to consider the assets (natural and infrastructure) on
their property and their plans for theufure of their business, to design a property layout which will prevent
groundwater accessions, and deliver efficient irrigation thi® future. AsWhole Farm Planninigas evolved

issues such as native vegetation management and protecting water qualieylieen includedFigure29

shows the areas withiVFF.

The Whole Farm Planning activity was reviewed in 1990,,1333 and 2005The key evaluation questions
were:

1 G2 KFid OKIy3aSa Ay LINJ¥etui dof BPNP ANIDBK 2 OOdzNNBR | a |
1 G5 AR LJ NI ARogradh iyciedse @varenésk, 8nderstanding as targeted? In what
g &KE
CKS AYF2NNIGA2Yy LINBASY(GSR 0Sft2¢ Aa olFlaSR 2y NBLR2NIa S
Farm Plan Incentive Scher&FPIS)9951H nnné 61 SFENR yR al &da18e&X uwnnmo FyR
{LWY | O2YLI NI GADS lylfteara 2F NBGASGaA MphnZ MPPpI HA

The significant findings from the two reports are:

1 Satisfaction:There has been asignih O yi AYLINRGSYSyld Ay (GKS I yR2,
satisfaction from 59 pecent in 1990 to 91 pezent in 1995 and 96 perent in 2000. This
indicates the maturity of the program with time.

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

i The majority (57 pecent) of landowners found the preparation o¥é-Pwas useful for their
farm development works. They said ltaaved them to set priorities for their development
works and they were able to stage works knowing it would fit together.

1 The landowners used/FF as a motivational tool. The plan provided landowners with better
insight and an understanding of design tlraproved the efficient management of their
properties. They also indicated they would encourage others to prep&y&R

i Salinity benefit Landowners mentioned salinity control as the foremost benefit from
implementing theWFPfollowed by ease of manageent, increased production and water
use efficiency.

i Incentive a key factorThe majority also indicated they would not prepargV&Pif the
incentive was not available. Landowners were positive about the scheme and indicated the
scheme should continue fature.
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1 The 2000 and 2005 reviews showed landowners expected to fully implement/kéir
within an average of six years after the preparatioMFR with a range of one to 20 years
(Lawler and Maskey 2006, pagel4).

1 Almost all respondents said th@FPProgram should continue into the future. Some
recommended a few changes to the pres®WEP Programauch as: increase the percage
of incentive introduce incentives for drainage reuse systemsdthat more information be
made available about other inoéve schemes.

i 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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The PlaceTo Be R N E g
Figure29 Areaswith whole farm plans in the SIR to June 2006
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6.2.3. Subsurface 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 Figure30).
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[rpen— B PR Shepparton Irrigation Region
WATER M el E 2 & |
o L b Area Served by Sub-surface Drainage Works
c = c Cobinabbif™ JEavan E """ 1 Projected Area at Risk of Salinity and Waterlogging

Type of Area Area (ha)
Total Area at Risk 354915
Area Served by Sub-surface Drainage Works to 30 June 2006 87,433
0 5 10 20 30 40 Area Served by Plan Assisted Works 33,008
O — T Area Served by Plan Assisted Works 2005/06 2421

Figure30 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 areaavthe Farm Exploratory Drilling and the Public Salinity Control Pump
Schemes provided by the SIRCIS.

The Wyuna Local Area Plan Group worked closely with the SIRCISVBNdd@ook at low volume

groundwater pumping as a strategy for salinity control ieaer where access to the groundwater is limited. A
trial project Figure31) was set up in the area for a solar powered pump to pump groundwater at a rate up to
35,000/day, with the aim of assessirge:

1 effects oflow volume shallow groundwater pumping for salinity control

i 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 pumpitgater the
watertable and provide salinity protection to pasture areas not suitable for conventional groundwater
pumping systemsBesides being environmentally friendiiie benefits ofusing solar power in groundwater
pumpingincludeminimal maintenanceaquirements, no running costs, anslystemscan be located at sites
where the supply of electricity is not viable.
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Figure31 Solar powered low volume pump near Wyuna

6.2.4. Surface Water Management ProgrardinnairdsWetland

Kinnairds Wétland Figure32) is a freshwater marsh that covers B&and islocated inboth publicand private
lands. The Muckatah Epression drains into the northern end of Kinnairds, before outfalling into the Broken
Creek The wetland supports a number of waterbimisd wading birddisted under the migratory agreements
JapanrAustralia Migratory Bird AgreementAMBAand ChinaAustralia Migratory Bird AgreemenE AMBA

The wetland vegetation is dominated by common sikdge Eleocharis acugeand water milfoil
(Myriophyllumspp) with sparse mature River Red GuDBI(2007a, page 11

Works carried out during #construction of the Muckatallain Surface Water Manageme®tystemwere
designed to enhance environmental uak 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 KinkegttiEnd collects sediment prior to
water entering the retardation basin system®| 2007a, page 30

Downstream flows enter Kinnaird&¥etlandvia a series of low confining banks along the eastern boundary.
The shallow wetland profile ensures the maximum rem@falediment, with the low sediment water
delivered into the Broken CreeRPI 2007a, page R0A comptmentary monitoring program is carried out on
a fortnightly basis for a range of physical and chemical parameters @pstamd 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 SWMSrhith,G, GMW, cited in DPI 2007a, page )30

The improvements have been achieved through a number tiiivies 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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Figure32 KinnairdsWetland

6.2.5. Waterways Programbringingback theBroken

Underpinned by the Victorian River Health Strategy,dhle dzNJ 2 | { S NJnitiatizbland theiGarNRra
BrokenRegionaRiver HealtlStrategy, this multpartner project is a strategic and integrated approach to river
restoration works.

The $2.8 million program has achieved improved flows, erosion contrshagging and the revegdtan of

the Broken Rver corridor andhe installatt y 2 F | F A & K ¢ IFigureB3and Figu@3d)2ResearéhS A NJ 0
shows the fishway is assisting native fish species, such as Murray Cod and Golden Perch to move tapstream
feed and breed.

The river improvement program began with extensive research to identify the major threats to its wellbeing
such as erosion, stock access;natural flow regimes, loss of habitat, artificial obstructions and weeds.
Priorities for the vorks 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-stateking,

. . 81
Review 20058006 and Implementation Plan 2008007 to 2012011: Background Report

















































































































































































































































































































































































