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1.1 BackgroundTNCL and TNIS

Trangie Nevertire Irrigation Scheme (TNV83 floated as a concept in 195& 11965 a group of
Landholders formed an organisation to seek an allocation of water rights from the newly built
Burrendong Dam, on the Macquarie River, Central West NSW.

TheTrangie Nevertire Goperative Limited (TNCL) was founded in 1968 as a separate legal entity
which was charggwith the responsibility of building the extensi?dOkm openchannel network

and infrastucture, while the TNIS operatede irrigation scheme. &h TNIS Membédras a share in
the TNCL.

The TNIS extracts water from tMacquarie River at th&in Gin Weir and delivergp to 700ML/day
through over 40 regulating structures throughout the scheme.

Commecial operations started in 1971.

At the peak of operations the TNIS serviced some 17@Qadf Irrigation. Prior to th@rivate
Irrigation Infrastructure Operators Program NSMOQRP project, flood irrigation was the dominant
irrigation systemThe scheme servidever 66Ccoperativemembersand over 90 properties.

Irrigation in the TNIS&s declined over the last decade, due to a prolonged period of low irrigation
allocations In the period to 2002/0&rigation allocations averaged some 90%. Since 2002
allocations have averaged 13Pkbgh schemetransmissioriosses at low allocatiomaeant that a

large percentage giumpedwater was lost before reaching farms. An extended period of low water
allocation hagreatedsignificant community and social impadatslocal townsas well asubstantial
economic hardshipo landholders and local businesses

1.2 Strategic Planning and Modernisation PlaiRre PIIOP Planning

In 2005 the TNCL bahrecognised the extent of thehallengeseing faced by the TNEhd
instigated aconsultative Stratgic Planning mcesswith TNCL Membershjpvhich highlightedhe
long term viability of the scheme in its curreénefficientform.

The TNCL Board continued the planning prodessissingon the issue of watedelivery efficiency
at low water allocationsThissubsequentlyled to the development of achemeModernisation Plan
in May 2009 with grant funding of $300,000 from the Australian Governmedta Hotspots
assessmenito identify where the network was losing water to seepage in July 2609funding of
$175,000from the Australian Government

The Modernisation Plan focussed the need to upgradéhe water delivery systerand structures
and identifieda rang of options, recommending clear path forward.

The Board of the TNCL recognised the:wim nature of the PIIOrogram and soon gained the
suwpport of the TNCL Membership smbmitan applicationon behalf ofthe Trangie Nevertire
Irrigation Schemefor significant fundingo modernise and rationalise.
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1.3 PIOP Application

In 2009 an applideon was lodgedinder the Pivate Irrigation InfrastructureOperatorsProgram

with the Department of Sustainability, Environment, Water, Population and Communities (SEWPAC)
by the Trangie Neveré Ceoperative Limited for a majanodernisation of theTrangie Nevertire
Irrigation Scheme.

A thorough technical investigation was undertaken as part of the PIIOP Application process and a
detailed cost benefit analysgepared A number of solutions were investigated prior to planning a
clear path forward.

As well as having direct financial benefits to the TNCL, significant benefits to the wider community
were envisaged; positive impacts to the local community through the construction phase and
beyond, improved farm viability, positive impacts on investmend eegional development and an
underpinning of the local community through a more secure irrigation sector.

The aim of the PIIOP application was to:

1. Deliver substantial and lasting water savings for the environment through a modern and
efficient irrigation delivery system.

2. Minimise the boom and bust cycles in the irrigation industry by allowing efficient
scheme operation at a range of irrigation allocations, particularly at lower allocations.

3. Promote a sustainable irrigation industry by assisting theatidgn community to
transition to lower water limits anticipated in the neMurray DarlingBasin Plan.

4. Contribute to the longerm security of regional communities, through contributing to
social, economic and environmental sustainability.

The project haddur major components:

1. A stock and domestic pipeline system which replaced an aging open charmehdel
system and which separatemiit the delivery of stock and domestic water from irrigation
supply.

2. Modernisation of some 68% of the open channel systenglving channel reforming,
channel lining, structures upgradejetering and telemetry.

3. Upgrading theon-farm irrigation infrastructure withirthe rationalised scheme. These
upgrades involveéhstallingmoderncentre pivot andlinearmove grinklertechnology,
upgraded tail water systems, laser levelling of paddocks, metering and introduction of
modern moisture andrrigation watermonitoring equipment.

4. Rationalisation of some 32% of scheme channels and scheme irrigation footprint.

The fundingagreement for theTNClround one PIIOP project was executed in January 2011 for a
total project value of $11Hillion (excluding GSThhe $115 million received by the TN@s
investedin the reshaping and lining of approximatel3km of water deliveryltannels installing
230km of apiped stock and domestic scherdelivering water tal02 participating propertiesand
decommissionindg.8 outlying irrigationproperties. Approximately $18.5 million of the fling pool

2
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wasinvested intoirrigation and watemuse efficienciesnjodernisation of the Green Zorfarms) or to
returning farmsto a productive dryland farming and/or grazing enterprisgibnalisation of the Red
Zonefarms).

The bulk of these funds wespent in and around the local community.

The Board of the TNCL appointed a high qualibfessional éam to assist it to successfully
implement the PIIOP Project to the benefit of its membership and wider community.

The TNCL Board has diligently overseen the PIIOP prércasspplication to inplementation The
P1IOP project iseenby the TNChs essential to the longtm viability of the TNISt has been
integrally involved in thgovernance anananagementwhich was vital to the successful
implementationof the PIIOP project.

1.4 Water Saings

Atotal of 29,620ML (out of 32,151 MLdf General Securitgnd Supplementary water savings
generated through the project wasansferredfrom TNCIto the Commonwekh to help bridge the
gap in the Macquarie catchmeittentified in the Murray Darling Basin Plan

The figuresdelow are theestimatedwater savingshat were anticipatedto be generated from
scheme channel upgrades, increased on farm efficiency measures and allocations retired from
irrigation.

Activity Anticipated Water savings

Scheme Rationalisation 18,842 ML
On FarmModernisation 4,071 ML
Scheme Modernisation 9,238 ML
Total anticipated water savings 32,151 ML

Theproject was able to return a share of the water savings to the Commonwealth Government in
the form of water entittements. The Commonwealth Environmental Water Holder uses allocations
from its water entitlements to support environmental assets in the Mwiarling Basin, including

to create significant environmental benefits to the Macquarie Marshes.

1.5 Project Works
The major components of the scheme were as follows:
Scheme Upgrades:

The major deliverghannelupgrades were designed to reduce the significant conveyancing loses
approximatelyl7-35%when supplying outlying irrigation businesses with water pumped from the
Macquarie River.
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The creation of a modern irrigation delivery system has also invotprtbived water control,
metering and accounting for watebome 9Km of open channels have beestionalisedand 43km
modernised.

Channel remodelling, liningith EPDM (Ethylene Propylene Diene Monomer) rubber supplied by
Firestone and the replacement adld inefficient control structures hageated opportunities to

operate the TNIS in years of much lower water allocations. Simple figures suggest that whereas a
total water volume of approximately 20 000 melifaes of water was necessary to operate the

scheme throughout a growing season, in 2015 it was viably operated with a total volume pumped of
only 4 000 megalitres. This had a significant impact on not only individual farm operators, who were
able to carry onlteir irrigated enterprises in a low allocation year, but also the whole
Trangie/Nevertire communitywho benefited from supplying those operators that would have

ordinarily not been irrigating.

The channel modernisatidmas also been responsible for sigrafitly loweing thelevel of water

lost through the schemeEarly calculations for the current pumping season indicate thag close

to 100% of water ordered by operators has been delivered to the farm dier to the scheme
upgrade this was impodse as an average of 73% of water ordered by operators was delivered to
the farm gate

On Farm Irrigation Upgrade&DNBE Sy %2 y Sé

An important component of th@®lIOP project was the upgradearf-farmirrigation systems.

The PIIOP project has modernisezpeoximately 4226 ha of irrigationThis modernisedrea is
OFrfft SR GKS GDNBSYy %2ySés |a akKz2gy 2y GKS YI LI

Each landholder was involved in seeking detatiéethnicaldesign and costing to upgrade their own
unique irrigationsystem. Through the project significam-farmirrigation efficiencies have been
created.The case studies in this report illustrate this.

The mgority of the on-farm water savings have been generated by changing from flood to sprinkler
irrigation (lineamoveor centrepivot irrigation) or through making changes to tailwater reuse
systems. These systems have allowed for substantial savings in water use efficiency, with case
studiesat Item 5 of thigeport outlining typical on farm efficiencies

Stockand Domestic Supply Upgrade

Prior to this projectstock and domestic water was supplied through an open irrigation channel
network with delivery that was reliant on block water supply for irrigatoneaninghe supply of
stock and domestic water was urlalio be guarantee@nd in low allocation years, not supplied at
all.

The project develogd a reliable and modern pressuris@80km pipeline for sock and domestic
water supplywhich enabled stock and domestic water to be delivesegaratelyto irrigation
supplyto 102 participating landholdings.

2y
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The newstock and domestic schenig operational andt is providingsignificant economic benefits
throughthe supply of a regular and quality water supply for staockl domesti@ctivities providing
anassured supply of high quality water. In recent dry years the value of this scheme has been
evident.

The stock and domestic pipeline has atsatributed to quality of life enhancements such as
maintainingfarm lawns and gardas during prolonged dry perits.

Rationalisationd WS R %2 Yy S ¢

Areas of the periphery of the scheraad where irrigation water cannot be efficiently delivered
were rationalised from the schemé.K A & NI} GA 2yl ft AaSR | NBI Aa OFffSR
map on the following page.

This included som@7km ofscheme channsland 18 properties.

Businesses in these areas were transitioned through a process which involved irrigation
decommissioning.

Farming businesses in these areas traded their General Security water entitlementceiveéde
additional assistance to change enterprises and assikta transition to dryland farming and
grazing. Improvements included developmenbaffarm stock anddomestic water schemes,
fencingandirrigation decommissionig
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2.1 Overall Program Management and Governance

TNQ structured themanagement systems and allocated responsibilities to various partiesrdlsegpe
project organisation chart tananage risks and responsibilitiegefined in the Funding Agreement
between Commonwealth of Australia and Trangie NevertireOperative Limitedand the 6
variations negotiated to the funding agreement throughout the life of the project.

TNCL have ensured compliance and managed risks associated with:
WH&S

Inclement weather

Contractors performance
Exchange rate fluctuations
International freight

Material storage and distribution
Land owners requirements

Lawful tree removal

Fauna damage to works

Contract and subcontract disputes

=4 =4 =8 =8 =8 -8 -8 -8 o8 n

The modernisation project has been delivered within the performance obligations set out in the
PIIOP application and scopéworks managed to be completed within available funding limits.

2.2 Project Management and Governance

TNCL went through a detailed selection process to appoint the project manager, proponent
coordinator, design consultants and surveyors required to delivemproject.

Once theProject ManagerFarrell Coyne Projects (FGRJs appointed, initially for liner trials and
liner selection, the Project Delivery Methodology was developed with high priority being to transfer
risk to the parties best capable of managjithat risk.

The engagement of a Head ContradidcMahonHoldingsto undertake the modernisation works on
a Design and Construction basis, transferred the risks of design, inclement weather, latent conditions
and currency fluctuations to the Head Contracto

As a further measure to ensure that all parties were performing their roles, TNCL engaged Michael
McBurnie as Peer Review ConsultamtA OKI St Qa oO0NASTF g+ a ONRIFIR FyR C
construction. This appointment gave the TNCL Board confidératehey were never relying on

Fye aAy3atsS O2yadzZ dFyiaQ NBO2YYSYRIGAZ2YEA 2y |yeé A

2.3  Work Health & Safety
The Project was delivered in three stages in regards to Work Health & Safety. The threarstades
described in the following:

Stage 1 (2012)was delivered under the MacmahthDASA Joint Venture (MAJV), federally
accredited OH&S Policy.

Stage 2 (2013kontinued to be delivered under MAJV Policy with TNCL dieseitracts with
subcontractors for the North Branch 1 & 2 Works.

Stage 3 (2014yas ertirely delivered through direct contracts with the various subcontractors. TNCL
RS@GSt2LISR F 21 { LRtAOE GKIFIG FOGSR Fa F+y @adzyo N
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subcontractor submitting their own WHS policy that had to meet the requirementsnegtlin the
TNCL Policy. Refer to Attachment 3.3 in which the Departmennhpfdgment(Office of the Federal
Safety Commissioner) appred the delivery of this stagas compliant with the Federal Safety
legislation

2.4 Project Communication

An effective commnication plan was required to create a bridge between the diverse stakeholders
involved in the project. The plan was also required to account for the differing levels of expertise,
0KS @I NAR2dzaA LISNELISOGAGBSa | yR A ytheSeNSrasiiltibeing daNA y 3
ensure that all stakeholders were effectively involved in the project.

The main methods of communication between the Parties to the Funding Agreement were:

1 Fortnightly teleconference between the Department, TNCL Executive anddjfezPManager
whereby the Department issued minutes / notes of these conference calls

1 Monthly TNCL Board meetings including Project Control Group where the Project Manager
presented his report on all aspects of the project.

1 Monthly inspections of the workn progress by the TNCL Board on the day prior to the
monthly meeting.

1 Milestone reporting as scheduled in the Funding Agreement.

At the monthly meeting, Project Control Group Meeting, the Board members were required to
consider design presentations andake decisions on the various options offered to them by the
Design Consultants and the Project Manager.

Accurate financial cost reporting and scope of work assessment were fundamental activities of the
Project Control Group.
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Key Performance Indicators and Objectives

Summary:

To estimate the impact of PIIOP on tAdNCL{ OKSYSX | RSl Af SR WgK:

economic model was created by the DepartmentAafriculture and Water Resources, with
significant input from advisers, industexperts and TNCL Board Membévsexaminethe
changes in water availability and the cumulative financial peméorce of remaining and
exiting £heme members pre and poptoject.

Modelling shows bth large and smailrigation farms are able tplant more cotton more
often with a Modernised and Rationalised scheme. The area of cotton planted increased in
both large and small farmsvith corresponding positive impacts on profitability. In all
instances, and farm sizes, the project allowed for higher indatithusiness returns to be
achieved.

Modelling also showed rationalised farmers who exited the scheme are likely to benefit
from reduced debt, reduced costs from ceasing irrigation, and a stock and domestic system
that provide significant household, stockédryland farming benefits.

Modelling shows asignificant benefit from the project in YSY 06 SNBE Q Slj dzA G &
busineses along with therate of return on their farming assetdVithout the project many
farms may have had issues with long term viabilitgwever the modernisation project has
enabled new levels of profitabilitgrop diversification and financial stability be achieved
The project has also improved the viability of the scheme as a whole.

Through this analysis all irrigation farms inwal\clearly have an increased opportunity for
crop production and profit posproject and if this opportunity is realised in the future, there
will be significant individual business and community benefit.

3.1 Background

In the five yeardgrom 2001 to 2006, irrigators in the Macquarie Vallegludingthe Trangie
Nevatire Irrigation Schemgehad suffered a prolonged dry perio@ver this period, werage
annual rainfallwas just361 mm/year, as opposed to 608m/year for the preceding five

year period. Water allocations for irrigators in the Valley war@respondingly very low
often less than 0% or in some years, zero. With conveyancing losses approaching 30%
within the Scheme, theefficient delivery of waer to the farm gate down the Ztkm of

open, earthen channels was ngbssible in thesdow allocationyearswith the original
scheme.

Figure 1 below illustrates the aidfall Balance fo Warren, an irrigation townin the
Macquarie Valley. Rainfalance is the difference between the curreatnual rainfalland

the long term averageaccumulated over time. It shows trends in rainfall patterns. When
rainfall balance is falling, annual rainfall is less than average; when rainfall balance is rising,
annual rainfall is above average.

A
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Figurel: Warren (Macquarie Valley) Rainfall Balance

Given the above trends, anditw a growing acceptance amongst the irrigation community
that the long term viability of theringieNevertire Irrigation Scheme (TNISyasdiminishing

dueto inefficient water deliveryan application under the PIIOP Round 1 was lodged by the
Trangie Nevertire COperative Limited (TNCL) in 2009. This application was successful and
in January 2011 the funding agreement between the TNCL and the Commonwealth
government was executed providing the TNCL with $115 million to expend on achieving a
number of outcomes for both the irrigation community and the environment by way of a
substantial rationalisation 2 F 0dKS 4 OK S an8 (sahemd @odétnisition.
Implemertation of the TNCL PIlIQiPojecttook place from 2011 to 2015

3.1.2 Estimating the impact of PIIOP

The longterm outcomes from the modernisation of tHENCLScheme are not yet known as

the construction work to modernise the Scheme has just been completéw: real
outcomes of modernisation will occur as the revised scheme operates over the next several
years across a range of seasons and water allocations

The information presented in this Final Report of the outcomes achieved by the PIIOP
project has leen modelled. The pogiroject outcomes are based on modellinghat the

project could have achieved if the project was finished 14 yearsuagw actual physical

and financial data.These estimates do not predict the future but rather present an
understanding of the impact of the modernisdd 2y ¢g2NJ a +Fa O2YLI NBR
scenario.Using this approach we are able to estimate the impact of the project.

The modelling has been informed by local knowledge, external expertise, available research

YR KFra 08Sy oFaSR 6KSNBOSNI LRaarots 2y | Odd
the life of the modernisation project. The model was developed over a number of
workshops with TNCL Board Members, Industry Experts and the Department of Agriculture

and Water Resources.

10




Trangie NevertireCooperative Ltd (TNCL) Final Project Report under Round One of the Private Irrigation
Infrastructure Operators Program in NSW

3.1.3 Water efficiency measures and productivity

The primary economic impact of PIKRded infrastructure projects revolves around
changed opportunities for crop production amaofit for ongoing members, and reduction
of debt by the sale of rationalised water.

The basic rationale of PIIOP is that the infrastructure works lead to improvements in water
availability for irrigators (in terms of capacity taore efficiently manage water and/or
increased volume). The main outcome of thater efficiency measures funded by PIIOP is
to generate water savings by reducing the loss of water from irrigation networks and farms
through seepage, evaporation and escape. Estimates of the potential results of water
savings rest on the extent to whigdditional water (compared to prproject) is retained by

the irrigation network and its farmers and the extent to which changes in control over water
and flexibility of delivery affect crop production.

Water efficiency measures, such as thaselertakenin this project,create water savings
which maintain or increase water availability at the crop root zpaeen when there is a
reduction in the water entitlements owned by TNCL farmiisey element of sustainability
for irrigation schemes is the capcto deliver a higher proportion of water to the farm gate
measured against the volume of water extracted from the river offtakeréived delivery
efficiency canmean that the volume extrded from the river offtake carbe reduced
without necessarily ragting the volume delivered to the farm gate or to crop root zones

Improved water delivery efficiencida this projectmears that a lower volume of water at
the river offtake is needed in order to allow pumping ¢dommence. This can result in
additional years of irrigated crop productigrsuch as in low allocation yeats, what was
possible prior to the deliverpetwork upgradesThis is of significant benefitAlso, further
on-farm investmentnto delivery and irrigation efficienciesn result in a réuction in water
losses from seepagand root zone application efficiencietlpgrading water delivery
infrastructure for crops (such as replacing flood irrigation witeral sprinkler systems)
allows for less water being lost below the crop root zone applying the right volume of
water at the right times.

Improvements to water availabilitganenable increased crop production (in terms of more
area under crop due to higher water volumes and/or improved yields tindoetter water
management) andir better quality cropsall of which lead to higher potential proffor
irrigators. If productivity is a measure of output per unit of input, then PIIOP changes
productivity by achieving similar outputs at crop level (which depend on the application of
water to the crop root zone) using less units of irrigation water measured at the river
offtake. This is because the infrastructure works, both off andamm, improve the capacity

to deliver water more effectively to the crop root zone by minimising water wdse
seepage and evaporation.

Improved water efficiency therefe reduces the business rigr farmers and delivers an
improved ability to plan and manage production under variable water allocatitinsseare
important potential outcomes for farmers. Howevéne benefits from improved irrigation
efficiency are not just limited to individual businesses. These measures also benefit local
towns, through a more profitable, stable and viable irrigation industry.

11
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3.1.4 Linksto irrigation communities

Irrigation communities are the townships and rural areas within the boundary of the local
government area(s) in which the private irrigation infrastructure operators are located.

There is a link to a sustainable future for irtiga communities through ROP infrastructure
projects. improving the efficiency of on and effirm water management creates the
potential for increased crop production and this means there is a potential for increased
farm profitability, discretionary speding, investment in further on farm infrastructure
(employment opportunities) anaft reduced debt(viability and stability) All of these
benefits can impact local towns and communities.

Improved delivery and on farm irrigation efficieneyablesirrigators to better withstand the
impacts of reduced water availabilityhis will be of significant beneiitto the future with a
more variable climate being predictedo®-project, irrigators are able to deliver similar or
improved profit outcomes with less \ater entitlements. frigators are therefore more
economically sustainablend have lower risk thapre-project.

To the extent that increased discretionary income converts into improved capacity for
discretionary spending by irrigators in local communif@sgoods and services, this helps
sustain irrigation communities by helping local businesses and services (post offices, banks
etc.) to be more viable. In turn, thisan help support secondary employment (retail etc.),

and leads to more people being alie reside long term in townships because of a more
secure economic base, leading to more services being available (teachers etc). There may
also be multiplier effects of such increased spending that could translate into improved
employment opportunities inlocal busiesses. The multiplier effecboosts the local
economy benefitingfrom locallyowned independent businesses, owners, and employees
spending busineggrofit within the region.

The actual increase idiscretionary income for irrigators in the fwe will depend on the
extent to which the opportunityor increased crop productiois able to betaken up Thisis
dependent on available water, seasonal conditions, market conditions, and business
decisions. Individual financial circumstancgarticulaly debt levelswill change the extent

to which increasegbrofit is discretionary or debt reducing. The actual outcomes for irrigator
communities in the future will depend on a large number of factors and influencestbat
include the Basin Plan outcomand futureinfrastructure investment.

This Final Report presenthe outcomes of modelling of the changed opportunity for
customers of private irrigation infrastructure operators for increased productivity and
profitability, created through the PIIOP program.

It presents theimpact of PIIOP by comparing pg@oject and postproject financial
outcomes.

3.15 Key assumptions

To estimate the impact of PIIOP on tANCL{ OKSYS> |  RSGFAf SR WgKz
economic model ws created by the Department oAgriculture and Water Resourcés

Microsoft Excel to describe the changes in water availability and the cumulative financial
performance of remaining and exiting Scheme members pre and-grogtct. Thekey

assumption in themodel wasthat a lengthy timeframe would be required tobest
understandthe impacts ofwater availability and efficien¢yand to help understandthe

cumulative interaction of cosprofit and debtover time.
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A long term analysis would also alloie impact ofincreased crop productioopportunities
in low allocation years to be fully examined. This approach was taken to allow for cumulative
and longer term impacts to be fully assessed.

It was felt a shorter term model may not capture the full bendditshe project.

The postproject modelling is based on estimates of the impact PIIOP would have had on the
TNCLScheme if the construction workas finished 14 years ago. A fourteggar period was
chosen for the model becaus®ver this period a wide ramgin water delivery efficiencies

and crop production scenariddry, medium and wet yeaysvas evident. God quality data

also existed for thiperiod.

It was felt that there wa no single Wl @SN} 3SQ &SI NJ GKIFG O2d#f R
performance of tle scheme irsuch variableconditionsthat existed in real lifeA fourteen

year period reflected diversity of climatic conditions and allocation decisions, with periods

of relatively high water availability through to four years of no irrigated crop production.

This provided a solid basis to test the future performance of the Schenaeramge of

climatic conditions.

The first step to understanding the projedienefits was to model the preproject
relationship between crop production and the quantity of water available over thgebt
period 199¢2013.

The second step was to assume that the modation works were completed 14 years ago
and change the volume of water entittements to account for transfers to the
Commonwealth and apply pogroject water delivery efficiency outcomes. Consideration
was also given to changed business practices bgatois to take advantage of the
modernisation outcomes. Restricting the changes to these limited variables allows for no
change to market prices, weather patterns, or allocation announcements in the pre and
post-project modelling.

The third step was to eopare preand postproject outcomes to estimate the difference
that can be attributed to the modernisation works funded by PIIOP.

The advantages changing only the water availability and efficiency variables is that it is
possible to isolate the impact &fIIOP without a complex way of accounting for ploéential
impact ofa large range of variables, suchfatire business decisions, rainfall patns, crop
prices, input costs and other factorBarmers are responding in bothodelledscenarios to
exactlythe same set of market conditionshe only variable beingvater availability and
efficiency.

AdecisionY 1Ay 3 YIFIGNRE 61 a RSOSt2LISR F2NJ St OK avz
decisionmaking at planting times; a mulgiear farm level water balancand sensible

business strategies. This matrix was used to generate crop outcomes and a financial model

for each farm scenario.

The project outcome modelled in thidinal report have been informed by the best data
available at the time of completion of theroject, as well as collaboration between
members of theTNCLBoard, its consultants and Departmental officials to fill data gaps and
add a decisiormaking perspective to inform crop production and business stratedibs
economic model had4 years of dta for actual water availability, rainfall and Scheme
performance, along with published data on the costs of production, input from Scheme
members and industry advisors to ensure the modelled data reflected the experience of
those involved in the Schemand actual prices for water, crop inputs and crop outputs. The
post-project water delivery efficiency numbers have been derived from pondage testing and
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operation of the Scheme in 20413 to inform postproject efficiency, noting that this is not
the sameaslong termdata on the actual operation of the schemé.is however the best
available data.

The disadvantage dhis approachis that the results will remain an estimate of possible
post-project performance, and are subject to all the limitations ofiestion. Therefore it is
important to note that the following outcomes are not forecasts of ppsitject
performance, but rather are estimates of the potential opportunities created through the
infrastructure upgrades funded by PIIOP.

These potential opprtunities are measured in terms of crop production translated to-pre

tax profit outcomes for both farmers and for the scheme as a whole. The focus on
profitability is important in the context of debt in the agricultural sector which has probably
helped to shape the willingness of farmers to participate in water purchases and
infrastructure upgrades through the Murrdyarling Basin Plan. According to the Reserve
Bank, total Australian farm debt has risen exponentially since 1965 and increased above the
expmential trend line with a rise on average of 22% annually between 2004 and 2008
before total debt levelled off (Hutchings 2013). The investments by the Australian
Government in the Murrayparling Basin area have the potential to assist farmers to cope in
this context of rising debt and falling equity which occurred in the recent period of drought.

The profitabilityoutcomes have been estimated for both pre and post project scenarios by
tracking the cumulativeet cash flow oimodelfarm businesses takingtb account whole of
farm costs andorofits in the context of debt. The cumulative cash flow outcomes across
several years provide more accuratepicture of possible financial outcomes for farmers
than an annual profit/loss statement which lacks the contef debt which changes year by
year (Hutchings 2013).

Finally, it is important to note that a different methodology would be requitesneasure

the actual outcomesof the modernisation works in future yeamshen actual scheme
performance data would bavailable At this timethe entire range of external factors that
determine actual social and economic outcomes for irrigators and irrigation communities
would need to be investigated and accounted for before dinpn claims abat PIIOP
outcomes could be ade.

3.1.6 Modelling farms

¢tKS Y2RSt Aa o0l a%Rypadthytical pickin¥ &f R i&iresehtatiddd §ypical
FINYQa ¢ (S NJindainé& Base® anpublished: igdBstrybenchmarking data
consultants experience and the knowledgkpeople involved in the scheme. The farms do
not present the costs angrofits or crop production of any actual farbut are nonetheless
grounded in the rich actual experience of farmers working on farms of similar scale and
approaches to the model farsn

There were two broad types dipical farm in the preproject TNCLScheme that were
selected for modelling large farmswith irrigators who crop as much as possible each year,
and have different farming and business strategies compared tcsthall fams who are
occasional irrigators. Small farms tend to crop when there is sufficient water available, but
realise the value of their water assets on the temporary water market when there is
insufficient water available to crop.

Post project, thesmallfarms were split into two groupg those who received PIIOP funding
for on-farm works and those that did noll largefarmsreceivedPIlIOP funding for efarm
works. A separate model farm was developed for rationalisation customersppojstct to
understard the financial impact of ceasing irrigation.
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ThexlelLlSa 2F WY2RSEQ FIFINya 6A0GKAY GKS { OKSYS
PreProject- large farmqwith more thanl,786 delivery entitlements)

Pre-Project- small farmgwith less tharl,786 delivery entitlements)

PostProject- large farms that undertook ofarm efficiency projects

PostProject- small farms with no offiarm efficiency projects

PostProject- small farms that undertook efarm efficiency projects

=A =4 =4 =4 4

PostProject- rationalised farms that no longer fil@access tarrigation.

Each model farm included a range of irrigation, dryland cropping and grazing enterprises
typical of the landholders on the Scheme. All of the model farmsppogect had a primary
irrigated crop of cotton. Wheat was chosen as a crop represestaif the costs and profits
typical of dryland cropping across several crop types.

A model farmR&d Ay O02YS | yR O® abid preséhihb theyaztRiBdndiab R
performance of real farmsThe model farms were based on detailed finangiébrmation
provided by a range of external sources; accountants, consultants, industry benchmarking
AYF2NXYIFOGA2Y YR fta2 aOKSYS YSYOSNBRQ AYRAGAR
have been shaped with the input of the TNCL Board and the Depattower a series of
meetings and reflect a detailed modelling of the crop production and financial impact that
the Modernisation and Rationalisation Project has had on both large and small farms.

While the small numbers of farms involved in thECLschememakes it relatively easy for
those with local knwledge to identifywhich farm falls into each categorzach actual farm

will have differing results based on their level of debt, the scale of their production and their
business decision¥he model rest$ do not translate directly toet profit outcomes, as the
individual impacts of tax, additional debt repayments, capital investments, additional
borrowings, and additional living expenses over the base case would all affect actual farm
profit outcomes. Ay farmer wishing to apply these outcomes to their own properties will
need to make allowances for these factors and the dimensions and performance of their
own property, and cannot assume that the modelled outcomes are directly representative
of their owncircumstances.

To reduce the complexity of the economic model, several farms that did not fit the primary
farming model of cotton / wheat / dryland were excluded. The excluded farms tended to
have very small amounts of water entitlements used for stoat damestic purposes and
were not major crop producers either pre or post project.

Whole of scheme outcomes were developed by scaling the dimensions of the model farms
to the dimensions of the scheme. For instance, as the large model farm dimensionsetvere s
by dividing the total dimensions of all the large farms in the scheme; whole of scheme
outcomes could then be generated by multiplying the results of the large model farm back
up to the dimensions ddll ofthe large farm®n the irrigation scheme.

3.1.7 The Impact of the Stock and Domestic System

The modelling concentrates on irrigated agriculture outcomes and does not include the
impact of the stock and domestic systefrthe permanent availability of water for stock and
domestic requirements, by wayf @an underground pipeline to every property formerly and
currently within the TNIS, has revolutionised living standards for some members. No longer
do livestock have to be sold when stock water supplied from rainfall runoff into dams
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diminishes. Quality @mestic water available at the turn of a tap has improved the way of
life for farm families through ability to now have swimming pools, lawn and gardens.
Proponent case studieis this report confirm that the program participants firmly believe
their overll life has changed for the better with the modernisation of the delivery of all
classes of water in the scheme.

They also provide additional support to the findings of the model farm analysis.

3.2  Outcomes:Assessment of Project against Key Performareéicators

The modelling results have been used to assess the performance of the project against the
tLLht Q& {1Se& LISNF2NYI ¢giGh® implefriertatidn of2HeE NCL PIIOR dzY Y | N
Round IModernisation Foject is provided below:

$115 million inCommonwealth funding provided to the TNCL

29 620ML of Water Entitlements transferred to the Commonweda]tkthis was
40% of all water entitlements held in the Scheme

1 Modernising of approximately4Bkm of channels by way of reshaping and lin
with EPDM ad/or clay. All Scheme channels are fenced with electric fencir
keep livestock ouaind hence preserve functionality

Rationalising of approximately & of channels

Installation of approximately 230km of underground pipeline to provide wate
stock and domestic purposes tdl02 properties within the Scheme are
regardless of seasonal conditions and water allocations

1 Rationalisation of 18rming properties within the Scheme area that can now,
longer irrigate. Each of these properties received spent funding to assist wit
changing their production focus from irrigated crops to dryland farming activit
Significant upgrades to Scheme outlets, structures and water metering techn
Funding to 23 Scheme members to modernise and improvdaon water
efficiencies

=a =

=a =

=a =

The TNCL Modernisation Project has been an outstanding success against the PIIOP key
performance indicators, as described in the table following.
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Table 1: Summary of the key outcomes of the Tranbjievertire IrrigationScheme Modernisation

Project

Key performance indicator

Outcome

1. Program delivers the contracted share
the water savings in the form of watg
entitlements transferred to the Australia
Government

TrangiéNevertire

The Irrigation  Schem
ModernisationProject has delivered 29,620 M
of water savings in the form of wats

entitlements to the Australian Government.

2. Reductions in water losses to farm gate g

improvements in network water us
efficiency, water management an
monitoring

The TrangieNevertire Irrigation  Schem
Modernisation  Project has  significant
improved water delivery efficiency fromlang
term average of 65% to 93%.

3. Reductions in offiarm water losses an
improvement in orfarm water efficiency
and water management

Thity-seven  orfarm  efficiency  projects
undertaken as part of the Tranghevertire
Irrigation Scheme Modernisation Project hal
achieved water savings, with 10,237 ML of thg
savings returned to the Australian Governme
as water entitlements.

4. Increases irthe volume of available wate
from water savings and improved flexibili
and control of water for irrigated croj

The Trangid\Nevertire Irrigation  Schem
Modernisation Project has increased the voluf
of available water for its remaining members

that result in water being available moi
frequently or in larger volumes for irrigatig
production that leads to additiong
opportunities for economic profit for
customers/members of private irrigatio
infrastructure operators,which assists if
securing a sustainable future for associal
irrigation communities.

product_lon, I|vestock_ consumption —an improved water delivery efficiency, e@arm
domestic consumption for customel Hici . : d
/members of private irrigator infrastructurg etficiency prOJects., '|mp.rove networ
operators management and rationalisation.

5. Reduction in the isks of water availability The TrangieNevertire Irrigation  Schem

Modernisation Project has reduced the rig
associated with water availability, create
opportunities for additional crop produin,
thereby improving the profitability ang
sustainability of its members and assisting W
securing a sustainable future for associaf
irrigation communities.
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321 Water Efficiency Outcomes

The modelling seeks to understand the extent of impacts on irrigators and former irrigators
as a result of the projecR9 620ML of privately owned Water Access Entitlements (WAES)
were acquired by the Commonwealth, reducing the available water withilT NS by 40%.

Of this transfer, 404 ML of the WAEs were supplementary water entitlements, and the
balance was general securit@f the total water acquired, 18 84RIL of WAEs were
transferred to the Commonwealth by TNIS members who have now permanetifgd

their rights to irrigate, transforming their landholdings into dryland only properties that no
longer have access to the TNIS water delivery network of channels. The balance of water
transferred to the Commonwealth came from TNIS members who tramesfea portion of

their WAEs in return for funds to improve their -ferm irrigation efficiencies as they
continue to irrigate.

The modelling shows that pigroject, there was a changing pattern of buying and selling
allocations, leaving water for subsequeyears as carryover, and bringing in allocations from
entitlements irrigators held outside of the schemén response to changing rainfall patterns
and water availability. Prproject, TNIS farmers as a group tended to be net sellers of
allocations on e temporary water market. In contrast to the general pattern, TNIS farmers
were net buyers of allocations on the temporary marke200203 and 2008)7.

Pre-Project Pumping and delivery (with Trades) ML

80,000 Figure 1

70,000
60,000

50,000

40,000
30,000
20,000
10,000 I |
g b Mo
e & & & F L P QPP

5 & K P F o &N
F §F & & & & & §F & F §
S S S S S S S S S

ML

o

m Allocation available for pumping
Actual pumped including trades
m Delivered to farm gate with trades

Major channel upgrades have been carried out to reduce the TNIS water conveyancing
losses Figurel aboveillustrates the improved delivery efficiency and reduced transmission
losses within the scheme pigroject and posiproject ¢ an estimated average improvement

of 27% per year.This graph is based on annual allocations only pre and-grogtct to
ensure consistency. Actual pumping volumes would reflect carryover and trading outcomes.

In addition to theimproved delivery efficienciegrough channel upgradesll structures,
meters and telemetry have been modernised within the TNI8atly improvinghe ability
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to manag water delivery, accuracy of monitoring anitually eliminating any uncertainty
surrounding pumping volumes and the measurability of water losses.

For the 2015/16 season, at a very small allocation, actual pumping values suggedotie

to 100% of water ordered from the scheme has been delivered to the farm gate. This is due,
in part, to the @cumulation of captured rainfall from lined channéds unexpected bonus
gained from the modernisation project) helping to offset delivieisses.

The modelling undertaken shows a reduction in the total water available at the farm gate
post project. However, the decrease is not equivalent to the 40% reduction in water
entitlements, because of the improved water delivery efficiency indtieeme post project
mitigates the loss of water entitlements to a significant degree.

Allocation Delivered to Farm Gate Excluding Trades (ML)
Figure 2

70,000

60,000

50,000
40,000
30,000
20,000
10,000
O I

Figure2: Delivery Efficiency and Transmission Losses

Volume Delivered to Farm Gate ML

m Pre-Project to Farm Gate

Post-Project to Farm Gate

Delivery ofwater for remaning TNIS members has been significantly impactedhiey
modernised delivery network and improved delivery efficiencies. A sophisticated network of
lined and reshaped irrigation channels, and new efficient gates and meters, has meant that
water can be delivered in a time&nd very efficientmanner to all memberswen in years of

low allocation.

Despite the reduction in total water volume delivered across the modernised scheme, as
shown in Figure 2, the impact of this to remaining irrigators has been mitigated to some
extent by these enhanced operational efficieas

¢ KNRdzZAK GKS Y2RSNYyAalidAzy LINRB2SOlz 2yS (KANRFR
and channels and structures upgraded thus reducing the scope for delivery inefficiencies.
The number of irrigators remaining on the modernised scheme was reduoed 39 (pre
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modernisation) to 22 (post modernisation). Overall there is an increase in water delivered to
the farm gate on average per irrigatothrough a combination of efficiencies and a lower
number of larger irrigators remaining on the modernisszheme as shown in the figure 3
below.

Schememodernisation can enable efficient water delivery at lower volumes. Improved
delivery efficiency across a smaller modernised schéase greatly reduagthe impact of
WAES being transferred to the Commonwealth.

Average Delivery per Farmer ML
Figure 3
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DY

m Pre-Project Average per Farmer

Volume at Farm Gate ML

Post-Project Average per Farme

The PIIOP project was an outstanding success at improving delivery efficiency and reducing
transmission lossesDelivery efficiency hasmiproved from 66% to 93%wvhich is an
improvement of 27%This improved delivery efficiency, coupled with on farm efficiency
works, is the key reason for the modelling demonstrating improved crop production for
individual irrigators despite the reduction in total water entitlements held by irrigators post
modernsation project.

Figure 4 following shows the actual transmission losses from 1999 to 2013 in green. The
blue column represents the modelled transmission losses through a modernised scheme.
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Water availability and delivery risk has been greatly reduae@NIS members are nable

to have water deliveredn years of low allocations, made possible by the modernisation of
the channeldelivery network as well asnefarm modernisation projects. This is a significant
benefit in years of low allocation.

Bvidene from the 2015 rrigation seasorindicates that thepost modernisedscheme was
able to be efficiently operatedvith a total pumping volume of only 4 000 megalitres
whereas premodernisation a minimum of 20 000 megalitres was requitddhe scheme to
be operated This is of significant benefit to irrigators.

3.2.2 Crop Production Outcomes

Flexible and improved timing and delivery of irrigation water, even in small amounts, has
increased options for irrigators who are now able to order water and haelivered
exactly when the crop requires it. This has significant yield advantages through accurate
irrigation frequency and water quantity. Irrigators who have installed large and efficient
linear move or centre pivot irrigators can potentially now te® into growing a new range

of irrigated crops, not just those traditionally grovim a flood irrigation systemwith the
reduction in risk for TNIS members comes increased stability and sustainability for the entire
community that services and providés the TNIS members.

Through the project 23 farm businesseaded WAEs with the Commonwealth in return for
significant funds that have been utilised to reducefarm water lossesimprove onrfarm
water management and efficiencies. Such improvementhider the construction and/or
modernising of water storages and irrigation structures, the improvement of water delivery
channels and overall farm design to capture tail water, storm wateraffirand improve
water movement around the farnMajor expenditwe was carried out on the commissioning
of overhead sprinkler irrigation systems, linear move and centre pivot irrigators, to
efficiently deliver water to the crop in a more timely and controlled system. Contemporary
management of water is now possible Way of significant telemetry upgrades that enable
the remote operation of the large and efficient irrigators and irrigation gates.
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9PARSYOS 2F AYLNROSR STFAOASYyOASa o+ a OfSIN
Association Awards in 2014 when TNISwhers Michael, Marieanne and John Noonan won
GCIFNY 2F (GKS | SINE GAGK GKS KAIKSEAG | GSNI IS
entirely under new efficient linear move irrigators from water delivered through a
modernised section of the Scheme. In 20INIS Members, the Quigley Family, won the

al OljdzZk NAS =+ ffSe /20062y DNRBOSNERQ ! 3a20AlGA2Y
linear move irrigator in a 2%ater allocation year, yielding very highl5.9 bales/ha.

The modelling shows that despite th% reduction in water entitlementand 43% less
farms producing cottonthere would only be an anticipate25% reduction in the area of
cotton planted and irrigated by the Trangie scherreother words, he area planted by 22
remaining members of the Beme post-project would produce 756 of the area planted by
39 members bthe schemepre-project

30000 25,000

25000 -
20,000
MW Large Farms
Pre PIIOP W Large farms Pre PIIOP
20000 |
15,000 - & Large Farms with
Large Farms works Post PIIOP
Post PIIOP
15000 - m Small farms Pre PIIOP
m small Farms 10,000 - —m Small Farms no
10000 - Pre PlOP works Post PIIOP
Small Farms with
Small Farms works Post PIIOP
5000 - Post PIIOP 5,000 - —
o

Figuresb and6: Water Entitlements and Area of Crop Planted

Modelled Total Water Entitlements (ML)
Modelled Total Cotton Planting (Ha)

Themodelling summarised in figures 5 and 6 above showsl#rge farms that remaipost
modernisationcan plant more cotton more often and can grawo additional seasons of
croppingover the modelling periodThe area of cotton planted and irrigated by large farms
(all with onfarm works) increased by 46 ha on average per year due tavarage increase
of 139 ML of water deliveriesvhich is 127% of prproject irrigated crop production. Large
farms were able to grow 12 crops in the -fdar modelling period (1992013), an
additional two crops after sheme modernisation (Figuré). Theoutcome of thiswould
include mproved reliability of farm income, reduced impacts of climate chaagéd,more
reliable employment opportunitieg the community Large farms clearly have an increased
opportunity for crop production and profit pogirojed.
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Figure7: Area of crop plantedLarge Farms

Themodelling shows thasmall farms that remain caalsoplant more cotton more ofterg
more crops nearly every yeaa|sowith two additional seasonslhe area of cotton planted
and irrigated by smaflarms with no oafarm works increased by 15 ha on average per year
due to an increase of an averag¢ 104 ML more water deliveredvhich is 141% of pre
project irrigated crop production. The area of cotton planted and irrigated by small farms
with on-farm works increased by 19 ha on average per year, which is 151% -pfgjest
irrigated crop production. Small farms were able to grow eight crops in thgead
modelling period (199€2013), an addition of two crops after Scheme modernisation
(Figure8). Ths would result in improved reliability of farm income, reduced impacts of
climate change, and more reliable employment opportunitrethe community Small farms
also have an increased opportunity for cneqduction and profitability posproject.

140

W Small pre-project

W Small post-project no
works

Small post-project with
works

Area Irrigated (ha)

Figure8: Area of crop plantedSmall Farms
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3.2.3 Large FarniProfitability Outcomes

Preproject, large farms recorded an average {a& loss of approximately $50,000 per year
during the 14year modelling period (1922013, Figure 9. Posgiroject, due to the
increased individual irrigator crop production, theesiage annuapre-tax profit for large
farms would be significantly improvedLarge farms remrded an average prtax profit of
approximately $266,000 per year during the-yiglar modelling period19992013) upfrom

an average loss of $50,000.

$2,500,000

m Large farms

$2,000,000 Pre Project
$1,500,000 -
m Large farms
with works
$1,000,000 - Post
Project
$500,000 -
$0 -
($500,000)
Total Total Earnings  Profit
Income Expenses Before (Pre Tax)
Interest
and Tax

Figure9: Modelled averagéncome, expenses and profit for large fanome modernisation

The modelling shows improved financiabults each yeafor large farmswith a significant
improvementin yearswhere croppingcould occur posproject but could not have occurred
pre-project.

$1,200,000
$1,000,000
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$800,000 Farms Pre
$600,000 project
$400,000 m Large
Farms with
$200,000 - works Post
Project
$0 -
($200,000)
($400,000)
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FigurelO: Modelledprofit for large farmsre and post modernisation
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3.2.4 Small Farm and Rationalised FaifPnofitability Outcomes

Preproject, small farms recorded average preax loss of approximately $47,000 per year
during the 14year modelling period (1992013. Postproject, the modelling shows a
significantimprovementin profit for small farmsRationalisedfarms would also significantly
improve their pretax profit compared to the preproject outcomes for small farms

Small farms rearded an average preax profitof approximately $57,000 per year during the
14-year modelling period (1922013), up from an average loss of $47,000 per year (Figure
11). Smalffarms undertaking o#fiarm efficiency projects recorded an average +a® profit

of approximately $82,000 per year during the-yigar modelling period (1992013), up
from an average loss of $47,000 per year.

Exiting(rationalised)members recorded an avage pretax profit of approximately $91,000
per year during the 14ear modelling period (1992013), up from an average loss of
$47,000 per year.
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$700,000

m Pre Project

$600,000 -

m Post Project -
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$500,000 -

$400,000 -

m Post Project -
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$200,000 -

m Rationalised
$100,000 -

$0 -
($100,000)
Total Total Earnings Profit
Income Expenses Before (Pre Tax)
Interest
and Tax

Figure 9:Modelled averagéncome expenses and profit for smédirmspre modernisation
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Themodelling demonstrates agnificant turnaround in profit for small farmend a further
increase for those farms that had darm water infrastructure improvements
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$250,000 = Small
$200,000 Farms Pre
project
$150,000 -
$100,000 - m Small .
Farms with
$50,000 - no works
Post Projec
$0 1 m Small
($50,000) Farms with
works post
) project
($100,000) j
($150,000)

% U, %%%%%%%%%%

%, b, %, %, ec,% %, gy By oy g, g, 2y, 0, 0, 0,

Figure 1: Modelledprofit for smallfarmspre and post modernisation

The modelling shows that the small farms would get improved finanegllts each year
with the rationalisedarmsalso improving due to lower costs and debts.
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Figure 2: Modelledprofit for smallfarmspre and post modernisation. Rationalised farmduded.
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Net irrigation incomes and net return per ML of entitlement also significantly improved post
project in the modelling

Summary table:Predicted average annual net return per ML during tihd-year modelling period

(1999;2013)

Water entitlement

Net irrigation Income

Net return per ML
of entitlement

Large farms 3,327 $132,136 $48
(before modernisation)

Large farms 3,272 $310,955 $108
(after modernisation)

Small farms 893 $4,486 $70
(before modernisation)

Small farms 870 $48,450 $133
(after modernisation)

Smallfarms with onfarm 870 $64,647 $138
efficiency projects

(after modernisation)

3.2.5 Equity and Return on Assets Managed (ROAM) large and small farms

Before themodernisationof the schemeequity was modelled to decrease from 70% in 1999
to 35% for large farms and6% for small farms by 2013his indicated long term viability

was in question
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e ——
60% \_\7 e
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S 500 .
;SOA) -y Pre-Project
£ 40%
=3 ~ — N
w 30%
20% \T e Small Farms
Pre-Project
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O% T T T T T T T T T T T T T 1
29, %, <>00\, %, %, %, P, Yo, 0, %, %, 90\7\, %
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> % R % R G T Y R Y o

Financial Year

Figurel3 TNIS members' equity in their business enterprigesproject
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After modernisatim, equitywasmodelled to remain relatively constant from 2002 to 2011
and then improve as rainfall and water availability improvEde ationalised farms equity
also improved considerably compared to grmject small farm outcomes, noting that this
assumes thatall PIIOP fundaere spent on debt reduction.

140%
== o|arge Farms
120% Pre-Project
——w e |_arge Farms
100% With On-Farm
Works
Small Farms
80% Pre-Project
0 e Small farms
60% post-project
with }/lvorks
e Small Farms N
0,
40% On-Farm Work:
20% e Rationalised
0% T T T T T T T T T T T T T 1
N
K 9000 900\7 9009 900\9 % 9006‘ eO%‘ %, 900& 900\9 90\70 e{; eo\’e
2. . %, %, % . % . %, . 0, 0 2, %0,
0 Vv R0 RN " v SR

Figure 13: TNIS members' equity in the business enterppsssproject NB( rationalised farms equity
assumes that all PIIOP funds are spent on debt reduction

Return on Assets Managed (ROAM) provides an indicator of the financial performance of the
project for members relative to their farm investment. The model illustrates the improved
ROAM of 3% for all members includingoth the smaller farms as well as tHarger
irrigators.

The rationalisedarmsalso improved ROAM outcomesssuming debtvas reduced through
the rationalisation process. This is summarised in Figure 14 below:
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Figure 14: Return on Assets Managddrge, small and rationalised farms, pend postproject

Summary Table:Predicted financial performance of all farms during ti&-year modelling period (1999

2013)
Farm type Average prdax = Farm equity Return on assets
income managed
Large farms Before ($50,000) 35% 4.3%
(>400 ha) modernisation
After $266,000 84% 6.4%
modernisation
Small farms Before ($47,000 16% 3.6%
(<400 ha) modernisation
After $57,000 61% 5.8%
modernisation
Smallfarms Before ($47,000 16% 3.6%
undertaking orfarm modernisation
efficiency projects> After $82,000 72% 6.3%
modernisation
Exiting members Before ($47,000 16% 3.6%
modernisation
After $91,000 124% 7.1%
modernisation
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3.2.5 Overall TNCBusinesOutcome

For the scheme business as a whole, the modelling showednproved total scheme
performance which indicates improved sustainabilitdue to the PIIOP investmentThe
modelling indicates that there would be an opportunity created for$a30 million
improvement in overall outcomesver the modelled periodior a $115million investment.

This mproved sustainabilityis likely tolead to improved social and economic outcomes
attributable to the modernisation project.

Overall TNCL Business Outcome: Cumulative cashflow
Figure 14
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4.1  Overarching Practices

The Project delivery system developed for thpioject focugd on risk minimisation yet with
sufficientflexibility to deal with issues.

The Head Contract was Design and Construct, and TNGhwel®d in establishing Principal Project
Requirement (PPR) so that the desitpveloped was compliantith PPR and the Design Brief.

Although the Head Contract transferred substantial risk to the Contractor, &lilCsome exposure
when the Contractor underperformed in the first year.

TNCL and its Project Managers effectively dealt with claims from the Heach@antthe order of
40% of their contract value. The Project Management systems ensured that legal costs were
minimal and the Head Contract was renegotiated so that the Head Contract scope was reduced to
55% of the original contract but at the originantract rates. This outcome was veargsteffective
for the projectin relationtoli KS | S+ R / 2 y (i Nahd@gread\hidinafcanyfdctisumO 2 & (0 &

TNCL and their Project ddagers revised the project delivery method and process for the
completion of he project, and obtained approvaloim the Department ofAgriculture and Water
Resourceshat the balance of the project could be delivered via a number of minor works contracts.
This enabled cost savings to be achieved and deliver the remaining pradjbcfunding levels
without compromise to WH an8 whitn was managed under the TNCL WH Smablicy.

4.2  Work Health and Safety

The project was delivered under two different Work Health and Safety (WHS) systems.

The first stage was delivered under Macmahon A®A@nt Venture (MAJV) who were an accredited
contractor under the Australian Government Building and Construction OHS Accreditation Scheme.

The second stage was delivered directly with the Subcontractors with the TNCL WHS Policy acting as
'y & dzY odNdg.(THe IDéparindent of Agriculture and Water Resources conduetedutine
NEOASSG 2F GKS AYLIX SYSy o 46 Avay 2012 Fhe el {piQcestwds{ aea i
designed tohighlight the importance of maintaining vigilance over WHS processes and their
application in multiple, remote workplaces.

4.3 Environment

Each Contractor was required to submit a Construction Environmental Management Plan (CEMP) for
approval by the Superintendent before any works could commence.

Each Construction Environmental Managemelan (CEMP) submitted for works on the TNIS Project
was assessed to ensure that it provides systems and procedures in a suitable framework to ensure
the establishment and maintenance of best practice controls to manage potential environmental
impacts assciated with project activities in accordance with contract requirements, relevant
legislation and project objectives.

4.4  Quality Assurance
44.1 General

To ensure thaall aspects of the project wereonstructed to a high qualita Quality Assurance
Processwabll5 |j dZA NBR® ¢KS o0l O0102yS 2F GKS LINROSaa 41 a
were developed in accordance with the requirements of the Geolyse Specifications and Drawings for
each work package. The Superintendent reviewed the ITPs before theyinvyglemented onsite to
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ensure conformance with the Specifications and Drawings. The main quality control measures are
described below.

4.4.2 Regular Inspections

During the construction process, TNCL & FCP representatives regularly \hsiteiet to ensure
construction wa proceeding according to the relevant designs, standards and program. The
contractor requestdA Y A LISOG A2y a |G @FNR2dza aK2f R plébhay G & ¢
hold point iswhen reinforcement has been placed and foundatiores @ady for concrete pour.

pu
A

4.4.3 Photographic Evidence

During the reglar inspections, photographs weraken of key areas of the sites and kept as
evidence. Examples of stages at which photographsaden wee:

1 documenting sukgrade conditions
1 arrangement éreinforcing steel

1 concrete placement

91 Prework conditions.

4.4.4 Inspection and Test Plans

Alc2 Yy iNF OG2NER 6SNB NBIljdZANBR (2 RS@St2L) FyR AYLX S
the Specifications and Drawings. The ITPs required the inclusion of @ ®UNJ 2 ¥ G K2f R LJ2 A
aAdy 2FF o0& G(GKS {dzZZJSNAYy(IiSYyRSyiliod ¢KSasS aK2fR LR2A

being undertaken in accordance with the stated processes.

Concrete andBulk Earthworks Specifications were uséithese Specifications clearly state the
inspection and testing requirements.

4.45 Compliance Inspection & Testing

Compliance inspections and testgre carried out by the variousontractors to ensug cwmpliance
with the contract requirements and includedis a minimum all inspections and tests which are
specified in the Specifications and Drawings as part of the Contract.

All compliance testingvas carried out by laboratories registered with NATA and certified for the
appropriate tests.

If the results indica& nonconformance, no further tgting shall be permitted until ahonm
conformance notification has been submitted and corrective action has been approvedeby
Project Manager.Each such ndication by the ontractor shall include details of the action
proposed for correction of the nanonformance or the arrangements made for its disposition and
the amendments to its quality system to mitigate recurrence of thernonformance.

Compaction tests undertaken as part of tearthworks.
4.4.6 Work as Executed Drawgs

The levels of all structures and earthworks profiles are a critical element of a gravity feed irrigation
scheme, as such WAE are a critical item to verify that the design requirements are met.
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All contractors were required to provide detailed WAE Dragsrfor all works completed. This will
verify that all levels have been constructed in accordance with the design.

4.4.7 Correspondence & Filing
To ensure that all Project Specific documentation was received, actioned and filedoep@ly a
correspondence &ling system was implemented.
The project had two office locations, a Site Office and the Head Office in Sydney.
All correspondence was directed to the SggrHead Office for appropriatection.

A filing index and correspondence register system was seit tipe commencement of the project,
which is appropriate to control all correspondence and project records.

The Contracts Administrator, in liaison with the Project Manager, established a hardcopy project
filing index to ensure that records are indexed diled in a manner to facilitate easy retrieval of
information.

The Progct Manager informed suppliers andubcontractors of where projeaelated
correspondence is to be addressed.

lff AyslFNR O2NNBALRYRSYOS gFa adl YidGet daté G K |
registered and then was distributed to relevant staff as directed by the Project Manager.
Correspondence was filed in chronological order.

The Project Managamaintained, at the project site office, an up to date hard copy of the project
QualityRecords. The Quality Records wkreated in one central location for ease of access. The Site
Manager was responsible for maintaining the Quality Records.

As a minimumbhard copy records included:

1 Inspection and Test Plans (approved or otherwise);
Lot Checklists documenting inspections and Hold & Witness Point releases;

Lot Conformance Reports and associated supporting records;
Nom€onformance Reports and associatedr€ctive Actions;

Subcontract Quality Records; and

=A =4 =4 =4

Site Monitoring and Measurement Calibration Records.

4.4.8 Archiving of Records
Project quality records will be archived for a minimum period of seven years.
4.5 Board Involvement

TNCL Board actively managed thatigations under the funding agreement, engaging expertise in
all relevant disciplines to ensure compliance.

The TNCL Board have committed substantial time to the project and where necessary established
sub-committees to deal with specific issues.

The Demrtment of Agriculture and Water Resources conducedrcatine NS @A Sg 2F ¢b/ |
compliance with the requirements of the funding agreement that relate to financial manageoment
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20 May 2014 The review processoncluded in June 2014 arabnfirmed that therewas good
compliance with the financiaklated requirements of the funding agreement.

The TNCL Board have dealt with numerous contractual and financial challenges presented during a
large engineering project, they have sought input from their team aneédagromptly in dealing
with and resolving all challenges.

The project has benefited greatly by the effective TNCL Board involveamdnivas instrumental in
keepingadministrationcosts to less than 6% of the total project budget.
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4.6 Construction Outcomes

The Modernisation works include the following:

1. Rationalisation of Irrigated Areas
2. Channel Lining (Water Losses)
3.  Channel Regulators

4, Metering & Telemetry

5.  Stock & Domestic Pipeline

6. Upgrade Pump Station.

7. Fencing of Lined Channels

8. Decommissioning Old Channels

The Project Statistics can be summarised as follows:

Construction Budget : $67.9 million

Length of Channel Earthworks . 143kilometresc 108 lined, 35 earthen
Area of EPDM Liner 12,197,571 m

Number of Slip Meters . 35

Number of Flume Gates : 34

Number of Precast Concrete Pits 0171

Number of Reinforced Concrete Pipes . 730

Stock & Domestic Pipeline length : 230kilometres

Length of Fencing : 265 kilometres

Completion Date . 14 November 2014
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