
 
 

 

 

OCTOBER 2016 

Socio-economic assessment of the proposed 
Southern Forests Irrigation Scheme 

Report prepared for Tasmanian Irrigation 
 

FINAL REPORT  



 
 

 

 
Marsden Jacob Associates 
Financial & Economic Consultants 
 
ABN 66 663 324 657 
ACN 072 233 204 
 
Internet: http://www.marsdenjacob.com.au 
E-mail: economists@marsdenjacob.com.au  
 
Melbourne office: 
Postal address: Level 4, 683 Burke Road, Camberwell 
Victoria 3124 AUSTRALIA 
Telephone: +61 3 9882 1600 
Facsimile: +61 3 9882 1300 
 
Brisbane office: 
Level 14, 127 Creek Street, Brisbane 
Queensland, 4000 AUSTRALIA 
Telephone: +61 7 3229 7701 
Facsimile: +61 7 3229 7944 
 
Perth office: 
Level 1, 220 St Georges Terrace, Perth  
Western Australia, 6000 AUSTRALIA 
Telephone: +61 8 9324 1785 
Facsimile: +61 8 9322 7936 
 
Sydney office: 
119 Willoughby Road, Crows Nest 
New South Wales,  2065 AUSTRALIA 
Telephone: +61 418 765  393 
 
 
 
 
Author:   Peter Jacob  
   
This report may be cited as:  Socio-economic assessment of proposed Southern Forests Irrigation Scheme,  
Marsden Jacob Associates, 2013 
 
 
 
 
 
 
 

This report has been prepared in accordance with the scope of services described in the contract or agreement between 
Marsden Jacob Associates Pty Ltd ACN 072 233 204 (Marsden Jacob) and the Client. Any findings, conclusions or 
recommendations only apply to the aforementioned circumstances and no greater reliance should be assumed or drawn by 
the Client. Furthermore, the report has been prepared solely for use by the Client and Marsden Jacob Associates accepts no 
responsibility for its use by other parties. 

 
Copyright © Marsden Jacob Associates Pty Ltd 2016 

 
 
 
 
 

 



  

 

TABLE OF CONTENTS        PAGE  

Executive Summary .............................................................................................................. 1 

1 Introduction .................................................................................................................. 6 
1.1 Background ................................................................................................................................. 6 
1.2 Report structure .......................................................................................................................... 7 

2 Project cost estimates .................................................................................................... 9 
2.1 Introduction ................................................................................................................................ 9 
2.2 Key design features ..................................................................................................................... 9 
2.3 Capital costs ............................................................................................................................... 11 
2.4 Energy requirements .................................................................................................................. 11 
2.5 Timing of capital expenditure .................................................................................................... 12 
2.6 Fixed operating costs ................................................................................................................. 12 
2.7 Variable operating costs ............................................................................................................. 13 
2.8 Cost summary ........................................................................................................................... 14 

3 Demand for new water ................................................................................................. 15 
3.1 Introduction ...............................................................................................................................15 
3.2 Current land use .........................................................................................................................15 
3.3 Land capability .......................................................................................................................... 16 
3.4 Potential and current water use ................................................................................................. 16 
3.5 Demand surveys ........................................................................................................................ 16 
3.6 Up-take rate ............................................................................................................................... 17 

4 Financial assessment ................................................................................................... 20 
4.1 Introduction .............................................................................................................................. 20 
4.2 Discount rate ............................................................................................................................. 20 
4.3 Present value life cycle costs ...................................................................................................... 20 
4.4 Projected revenue stream .......................................................................................................... 21 
4.5 Funding requirements ............................................................................................................... 21 
4.6 Pricing ....................................................................................................................................... 22 

5 Economic assessment .................................................................................................. 24 
5.1 Introduction .............................................................................................................................. 24 
5.2 Discount rate and assessment period ......................................................................................... 24 
5.3 Economic model ........................................................................................................................ 24 
5.4 Enterprise mix and farm margins ............................................................................................... 24 
5.5 Outlook for enterprises .............................................................................................................. 25 
5.6 Terms of trade and productivity ................................................................................................. 28 
5.7 Estimated economic NPVs ......................................................................................................... 29 
5.8 Assessment of demand risks ....................................................................................................... 31 
5.9 Climate change adaptation ........................................................................................................ 32 

6 Regional development benefits .................................................................................... 34 
6.1 Introduction .............................................................................................................................. 34 
6.2 Demographic and economic profile ........................................................................................... 34 
6.3 Regional development and social impacts ................................................................................... 37 

7 Conclusion .................................................................................................................. 39 
7.1 Financial and economic performance ......................................................................................... 39 
7.2 Regional development and social benefits ................................................................................. 39 
7.3 Conclusion ................................................................................................................................. 40 

Attachment A:  Derivation of Net Margins ............................................................................ 41 

 



  

 

 
LIST OF TABLES             Page 

 

Table 1: Capital costs for the proposed SFIS .......................................................................................................... 11 
Table 2:  Energy requirements for the proposed SFIS ............................................................................................ 11 
Table 3:  Fixed operating costs .............................................................................................................................. 13 
Table 4:  Volumes and cost of pumping................................................................................................................. 13 
Table 5:  Cost summary ........................................................................................................................................ 14 
Table 6:  Current private land use.......................................................................................................................... 15 
Table 7:  Letters of Intent demand by crop type .................................................................................................... 17 
Table 8:  Entitlement uptake profiles for the proposed SFIS .................................................................................. 18 
Table 9:  Irrigation usage uptake profiles for the proposed SFIS ............................................................................ 18 
Table 10:  Lifecycle costs – proposed SFIS ............................................................................................................. 21 
Table 11:  Funding requirements for the proposed SFIS ......................................................................................... 22 
Table 12: Basis of fixed annual charge ................................................................................................................... 22 
Table 13:  Annual charges per ML of entitlement under base case parameters ....................................................... 23 
Table 14:  Irrigated enterprise net margins ............................................................................................................ 25 
Table 15: Terms of trade ....................................................................................................................................... 28 
Table 16:  Economic assessment for the proposed SFIS......................................................................................... 30 
Table 17: Demographic profile .............................................................................................................................. 36 
Table 18: Employment in agriculture, forestry and fishing ..................................................................................... 36 
 
 

 
 
LIST OF FIGURES             Page 

Figure 1:  Scheme location ...................................................................................................................................... 8 
Figure 2:  Scheme layout for proposed SFIS .......................................................................................................... 10 
Figure 3:  Timing of capital expenditure ................................................................................................................ 12 
Figure 4: Land capability for irrigated agriculture .................................................................................................. 16 
Figure 5:  Entitlement and usage uptake profile for the proposed SFIS under Base Case conditions ....................... 18 
Figure 6: Irrigation usage profiles.......................................................................................................................... 19 
Figure 7:  Impact of up-take rate on economic net benefits for the proposed SFIS ................................................. 31 
Figure 8:  Impact of irrigation net margin on net benefits for the proposed SFIS .................................................... 32 
Figure 9:  Southern Forests regional economy ...................................................................................................... 34 
Figure 10: Population distribution ......................................................................................................................... 35 
Figure 11: Employment by industry – Manjimup Shire ........................................................................................... 37 
 



 

Socio-economic assessment of the proposed Southern Forests Irrigation Scheme  
Tasmanian Irrigation, October 2016 

1.  

 

Executive Summary 

BACKGROUND 

Tasmanian Irrigation Pty Ltd (Tasmanian Irrigation commissioned Marsden Jacob Associates 

(Marsden Jacob) to prepare a “Socio-economic assessment of the proposed Southern Forests 

Irrigation Scheme”.  

The preferred option for the proposed SFIS comprises a 15,000 ML dam situated on Record 

Brook.    The preliminary design is for a 27 metre high earthen rock wall, inundating around  

160 ha at full supply level (FSL).  

The larger dam capacity, compared to delivered demand, is required because of the variability 

of high winter flows in the Donnelly River when water, surplus to environmental and existing 

water licence requirements, would be pumped from the river to the dam through a km pipeline. 

Modelling undertaken by the Department of Water has assessed that a pumping capacity of 200 

ML/day is required to meet the forecast demand of 9,235 ML plus storage (evaporation) losses 

in order to achieve an average reliability of 95% under the Future Median (2030) climate 

scenario. 

The total capital cost of the preferred scheme has been assessed at $79.44 million or around 

$8,520/ML based on 9,235 ML of entitlement.  Fixed operating costs are expected to be around 

$638,430 per annum or $69.44/ML of entitlement1 for the proposed scheme.   

Variable charges, reflecting the cost of pumping, are expected to vary from around $107.87 to 

$152.27 per ML of entitlement depending on location. 

The average cost per ML is estimated at around $893/ML based on entitlements and $1,025/ML 

based on actual deliveries, with both costs calculated on a levelised cost basis taking into 

account the uptake profiles for the purchase of entitlements and the actual use of scheme water. 

It should be noted that these costs are based on the standard construction, delivery and 

operational model employed by Tasmanian Irrigation on irrigation schemes in Tasmania. 

FINANCIAL & ECONOMIC MODEL RESULTS 

Marsden Jacob has developed detailed financial and economic models for the proposed SFIS 

with the results for the preferred scheme summarised in Table ES 1 and Table ES 2, 

respectively. 

The financial model indicates a requirement for $61.33 million of capital subsidy in present 

value terms. This is 86.5% of the present value of scheme capital cost and is based on the sale of 

9,235 ML of water rights at $1,400/ML for summer water (6,290 ML) and $1,000/ML for 

winter water (2,945 ML) over an 8-year period.  

                                                

 
1   The cost per ML of entitlement is a levelised cost and takes into account the uptake profile of entitlements (i.e., in 

the early years not all entitlements are sold and, in turn, not levied a fixed charge) and incorporates transmission 

losses. 
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While it is not possible to estimate with a high degree of accuracy, the level of capital subsidy   

before the sale of water allocations process has been finalised, sensitivity analysis suggests a 

figure between $54.25 and $68.42 million – given a total uptake of 9,235 ML.   

Table ES 1:  Financial assessment of the proposed SFIS 

 PV Sale of 
Water Rights 

PV Scheme 
Capital 

Required 
Subsidy 

 

Subsidy as a 
percentage of  PV 

Scheme Capital 

 ($m) ($m) ($m) (%) 

Base Case 9.56 70.88 61.33 86.5 

CAPEX sensitivities      

   Capex +10% 9.56 77.96 68.42 87.8 

   Capex -10% 9.56 63.79 54.25 85.0 

Discount rate     

   4% 10.40 74.34 63.96 86.0 

   10% 8.82 67.68 58.87 87.0 

Up-take     

   Slow  9.22 70.88 61.66 87.0 

   Rapid  9.71 70.88 61.18 86.3 

Source: Marsden Jacob analysis, August 2016. 

The economic model shows a net economic benefit of $103.68 million and a benefit cost ratio 

(BCR) of 2.22 and an Internal Rate of Return of 15.3% using base case assumptions  

(Table ES 3). 

The scheme shows a positive net benefit for the range of 13 sensitivity analyses undertaken.  

Project economics are impacted most by a change in the assumed discount rate with the net 

economic benefits decreasing to $17.05 million assuming a 10% real discount rate.  This is 

closely followed by the net margins assumed for the irrigated enterprises, with a 20% decrease 

in net margin reducing the net economic benefit by around $39.1 million (or 38%) to $64.57 

million. 

Moreover, an “extreme” scenario – involving an assumed 10% increase in capital and operating 

costs, a 20% reduction in net margins and a Slow Uptake in demand – would generate a net 

economic benefit estimated at $22.20 million with a BCR of 1.2, assuming a real discount rate 

of 7%.  This helps confirm the resilience of the project to changes in parameter values. 

                                                

 
2  Present value of benefits of $192.67 million and costs of $88.99 million. 
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Table ES 2:  Net present values for the proposed SFIS  

 PV Benefits 
 

PV Lifecycle 
costs 

Economic 
NPV 

B:C Ratio 
 

Internal Rate 
of Return 

 

 ($m) ($m) ($m)  %  

Base Case 192.67 88.99 103.68 2.2 15.3  

CAPEX sensitivities        

   Capex +10%1 192.60 96.54 96.07 2.0 14.1  

   Capex -10%1 192.74 81.45 111.29 2.4 16.6  

OPEX        

   Opex +10%1 192.64 89.23 103.41 2.2 15.2  

   Opex -10%1 191.64 88.76 103.95 2.2 15.3  

Net Margins       

   +10% 212.13 88.99 123.23 2.4 16.6  

   -10% 153.57 88.99 64.57 1.7 12.4  

Discount rate       

    4% 432.34 101.28 331.06 4.3 17.9  

    10% 97.67 80.62 17.05 1.2 12.2  

Water uptake        

   Slow  173.26 87.78 85.48 2.0 13.4  

   Rapid  202.19 89.59 112.60 2.3 16.4  

Residual value       

   Asset-based 171.01 88.99 82.02 1.9 14.8  

   No Residual value 166.60 88.99 77.61 1.9 14.7  

Combined sensitivities       

   “Extreme” scenario 117.76 96.56 22.20 1.2 9.1  

Source: Marsden Jacob assessment, August 2016. 

Notes 1. Present value of benefit stream varies as a function of the residual value due to the impact of changing 
costs (capital-based fixed costs and other operating costs) on the net benefit stream. 

REGIONAL DEVELOPMENT BENEFITS 

The regional economy affected by the proposed scheme has been defined as the Shire of 

Manjimup. Under the proposal, additional water will be supplied to a significant part of the 

agricultural land in the municipality. The direct benefits will flow mainly to Manjimup and 

Pemberton. 

The population of the Shire of Manjimup is around 9,183 or 0.4% of the total Western 

Australian population. 

The major industries in the municipality are agriculture and forestry and associated industries, 

followed by retail trade, manufacturing and accommodation and food services. At the time of 

the 2011 Census, 757 of the region’s population were employed in the Agriculture, Forestry and 

Fishing sector.  This represents 17.7% of total regional employment which is more than five 

times that for Western Australia as a whole (3.1% of total employment).   
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The project would deliver a significant stimulus to the regional economy with agribusiness 

firms, contractors and local businesses benefiting from the increased spend in the regional 

economy.  

Overall, the estimated economic impact includes: 

 an increase in direct farm jobs of up to 150 FTEs;  

 indirect employment of up to75 FTEs;3  

 total employment of up 225 FTEs; and 

 an increase in total direct salaries and wages of up to $9 million p.a. following full up-

take of the 9,235 ML provided by the scheme. 

The scheme will also provide improved drought security and so will have an additional social 

benefit related to the reduction in financial pressure placed on farmers during drought. 

Moreover, the level of expenditure in the local economy by farmers will become less affected 

by drought (i.e., due to their improved capacity to maintain production levels). Consequently, 

the regional economy, and employment levels, will become less prone to downturn during 

periods of prolonged drought. 

 CLIMATE CHANGE ADAPTATION 

Climate change adaptation is a major priority for the Australian agriculture, and the proposed 

SFIS will contribute to the overall management of climate change risks for the one of Western 

Australia’s premier horticultural regions.  

The proposed SFIS will help mitigate risks associated with possible declines in yields from 

existing allocations as a result of climate change. The proposed scheme is estimated to have a 

reliability of 95% based on the Median Future (2030) climate scenario.  

CONCLUSION 

In reviewing the overall social and economic outcomes expected from development of the 

proposed SFIS, the following conclusions can be drawn: 

 the project has wide ranging benefits in terms of regional development, drought security 

and climate change adaptation benefits; and 

 the core focus of the project is the direct returns expected from the use of water for 

irrigation purposes during business-as-usual (or ‘non-drought’) periods. The economic 

returns from the project are considered to be high relative to the required capital 

investment. The scheme as a whole will generate direct economic benefits of an estimated 

$102.68 million. 

Sensitivity testing shows that the net economic benefit is positive under the base case and each 

of the 13 alternative scenarios examined for both schemes. The results are therefore considered 

robust and there is a high probability that the scheme will deliver positive net economic benefits 

to the community.  

However, the scheme does require significant public input based on the assumed pricing for 

entitlements in the scheme. Additionally, around 58% of the benefit stream is derived from 

                                                

 
3  Based on an employment multiplier of 1.5 (refer Section 7.1). 
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avocados which makes the scheme economics vulnerable to factors that may adversely impact 

on this enterprise such as major and prolonged downturn in market conditions and/or major 

outbreak of disease and other factors impacting on crop yields. 

On balance, Marsden Jacob considers that the project can be supported on the basis of the strong 

performance of the scheme against key economic assessment criteria in conjunction with social 

benefits, drought security benefits, and expected climate change adaptation benefits.  However, 

given the relatively small size of the domestic market for many of the enterprises identified by 

landholders as part of the LoI process, emphasis on continued development of export markets – 

both eastern Australia and overseas – is likely to be required. 
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1 Introduction 

1.1 Background 

Tasmanian Irrigation Pty Ltd has commissioned Marsden Jacob Associates (Marsden Jacob) to 

prepare a “Socio-economic assessment of the proposed Southern Forests Irrigation Scheme”.   

Tasmanian Irrigation, in turn, has been engaged by the Western Australian Government through 

the Department of Water to project manage the initial stages of investigating the feasibility of an 

irrigation scheme in the Warren Donnelly region near Manjimup in the south west of the State.  

The project – the Southern Forests Irrigation Scheme (SFIS) – is being funded under the Water 

Food program. 

The SFIS aims to pump water from the Donnelly River 8 km south of Graphite Road to a new 

15,000 ML holding dam on Record Brook (Figure 1).   

The proposal is to supply 9,235 ML of water to the scheme through a combination of pumping 

from the Donnelly River and capture of flows along Record Brook.  The scheme is being 

designed to deliver 6,290 ML over a 180 day summer irrigation season with a further 2,745 ML 

being delivered over 150 day winter period through 251 km of pipeline to 88 offtakes. 

The Southern Forests region, centred on Manjimup and Pemberton, is a significant horticultural 

production area in southern Western Australia with irrigated agriculture the largest user of water 

in the area comprising approximately 4,000 ha of land and using up to 33,000 ML annually 

from 480 licensed private farm dams4. 

However, annual rainfall and inflow to the farm dams is highly and poor water quality can occur 

within some dams at the end of the irrigation season5.  This variability in supply and water 

quality, as well as the inability to capture water without an adequate dam site in various 

locations, has constrained the growth of irrigated agriculture in the region (Land Assessment 

2016).  

Under the guidance of a high-level Steering Group and a group representing local growers, an 

extensive marketing campaign designed to raise awareness to determine the local demand and 

establish investment interest in a new irrigation scheme was conducted from December 2015 to 

March 2016.  This campaign identified interest for 10,970 ML.6  This has been reduced to 9,235 

ML on engineering design and cost efficiency grounds. 

A land capability study undertaken by Land Assessment Pty Ltd concluded that: 

 irrigated perennial horticulture is the dominant form of irrigated agriculture in the region, 

accounting for approximately 68% of the 5,711 ha of existing irrigated land; 

 existing irrigated land occupies approximately 7.9% of private land; 

                                                

 
4  Department of Water, 2012 Warren-Donnelly Surface Water Allocation Plan.  Water Resource Allocation 

Planning Series Report No. 39, April. 

5  Department of Water, 2012 Methods Report. Supplementary information for the Warren-Donnelly Surface 
Water Allocation Plan, April. 

6  Source: Land Assessment Pty Ltd, 2016 Land Capability and water Demand Assessment. Proposed Southern 

Forests Irrigation Scheme, June. 
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 the potential irrigable land is estimated at 41,004 ha which could theoretically result in 

the use of up to 246, 000 ML of irrigation water; and 

 the potential irrigable land comprises 34,297 ha which is classed as versatile and having 

very high to high capability for irrigated agriculture. 

  

1.2 Report structure 

The structure of the report is as follows: 

Section 2 Presents a summary of the scheme and estimates of the project costs. 

Section 3 Reviews the demand for new water. 

Section 4 Assesses the financial performance of the scheme, including estimates of 

subsidy requirements and the indicative annual water charges. 

Section 5 Examines the economic performance of the scheme to determine if the project 

satisfies core assessment criteria relating to economic viability including the 

National Water Initiative (NWI) Assessment Criteria relating to economic 

viability. 

Section 6 Evaluates the regional development and social benefits of the project. 

Section 7 Summarises the key findings of the report.  
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Figure 1:  Scheme location 
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2 Project cost estimates 

2.1 Introduction 

This section presents information on the main features of the project design for the proposed 

scheme, including information on the pipeline route, volumes to be directed to each principal 

supply zone, estimates of capital development costs, fixed operating costs and variable 

operating expenditure.  

It should be noted that these costs are based on the standard construction, delivery and 

operational model employed by Tasmanian Irrigation on irrigation schemes in Tasmania. 

2.2 Key design features 

The preferred option for the proposed SFIS comprises a 15,000 ML dam situated on Record 

Brook.    The preliminary design is for a 27 metre high earthen rock wall, inundating around 160 

ha at full supply level (FSL).   

The larger dam capacity, compared to delivered demand, is required because of the variability 

of high winter flows in the Donnelly River when water, surplus to environmental and existing 

water licence requirements, would be pumped from the river to the dam through a 3 km 

pipeline.  

Modelling undertaken by the Department of Water has assessed that a pumping capacity of 200 

ML/day is required to meet the forecast demand of 9,235 ML plus storage (evaporation) losses 

in order to achieve an average reliability of 95% under the Future Median (2030) climate 

scenario. 

The pumps would lift water from the Donnelly River to the base of the dam – a lift of 40 metres.  

As the FSL is 27 metres above the ground at the embankment wall, a variable lift of a further 27 

metres is required. 

During the irrigation season, water from the dam would flow back down the delivery pipeline to 

the pump station where pumps would boost the gravity head to deliver water through two main 

pipeline sections – a norther section comprising approximately 100 km of pipeline ranging from 

200mm to 900mm in diameter and a southern section comprising approximately 149 km of 

pipeline also ranging from 200mm to 900mm in diameter.  A small boost pump station located 

at Yornup (northern section) would lift 525 ML of water for the Yornup pump pipeline section.  

Figure 2 provides a schematic layout of the scheme.
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   Figure 2:  Scheme layout for proposed SFIS 

 

   Source:  Tasmanian Irrigation, August 2016.



 

Socio-economic assessment of the proposed Southern Forests Irrigation Scheme ,  
Tasmanian Irrigation, October 2016 

11   

 

 

2.3 Capital costs 

The total capital cost for the Preferred Option is estimated at $79.44 million, including 

contingencies of $9.30 million.  The composition of costs is set out in Table 1. 

 Table 1: Capital costs for the proposed SFIS 

Item Cost 

 ($m) 

Pipe costs  

Installation costs  

Pump stations  

Pump station power supply .  

Dams  

Fittings, crossings, access etc  

Planning design etc  

Contingencies  

Outlets and telemetry  

Farm WAPs  

TOTAL 79.44 

Source: Tasmanian Irrigation, August 2016. 

 

2.4 Energy requirements 

The energy requirements for the scheme is estimated at 7,524 MWh as set out in in Table 2. 

Table 2:  Energy requirements for the proposed SFIS 

Scheme component ML  kWh / ML Total MWh 

 pumped   

Dam fill 10,1601 419 4,257 

Supply – north 5,525 518 2862 

Yornup boost 525 127 67 

Supply – south 3,710 91 338 

Total   7,524 

Source:  Based on Tasmanian Irrigation data, August 2016. 

Note 1. Based on 10% allowance for losses and 9,235 ML.  However, the average pumping requirement is likely to be 
less than this due to inflows from Record Brook offsetting the need for pumping from the Donnelly River during 
winter.    
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2.5 Timing of capital expenditure 

The timing of capital expenditure is illustrated in Figure 3:   and is based on a two year period 

with some costs carrying over into the initial year of scheme operations. For the purpose of the 

economic and financial evaluations, the starting month is assumed to be immediately post-

approval of the business case, water sales, funding agreement and award of successful tender.   

Figure 3:  Timing of capital expenditure   

31.8

39.7

7.9

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

45.0

1 2 3

C
ap

it
al

 e
xp

en
d

it
u

re
 (

$
m

)

Project Year

 

Source:  Marsden Jacob analysis, August 2016. 

 

The above timing of capital expenditure is reflected in the financial and economic models. Due 

to the timing of the capital expenditure, and the model commencement date (post-tender award 

phase), the present value capital expenditure is lower than the nominal cost shown in Table 1. 

2.6 Fixed operating costs 

The principal components of fixed operating costs include the scheme’s overheads estimated at 

$190,000 plus ongoing maintenance of $238,330 based on 0.3% of total capital cost, telemetry 

costs of $22,000 (based on 88 sites at $250 per site), fixed power charges of $5,250 (based on 

$1,750 per pump site) and asset refurbishment which is based on differing percentages of the 

capital cost for the different components, including: 

 Pipelines   0.25% 

 Pump stations 1.0% 

 Dams   0.3% 

The total annual costs and costs per ML of total entitlement are shown in Table 3.  It should be 

noted that the cost per ML is a levelised cost which takes into account that in the early years of 

the project the full entitlement is assumed not to have been taken up.  Consequently, pricing on 
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the basis of the total annual fixed cost divided by the capacity of the scheme would result in an 

under-recovery of the fixed costs. 

Table 3:  Fixed operating costs 

Item Annual Cost/ML of Entitlement1 

 $000s $/ML 

Scheme Overheads 190.0 20.67 

Maintenance 238.3 25.92 

Power 5.3 0.57 

Telemetry 22.0 2.39 

Refurbishment   

Pipelines 100.8 10.96 

Pump stations 62.0 6.74 

Dams 20.1 2.19 

TOTAL 638.4 69.44 

Source: Tasmanian Irrigation, August 2016 and Marsden Jacob analysis, August 2016. 

Notes:   1.    Cost per ML of entitlement based on a total entitlement (including losses) of 9,235 ML. 

Rounding errors may occur. 

2.7 Variable operating costs 

The only variable costs for the scheme are the costs associated with the different pump stations.  

Consistent with a user pays principle, these costs, in the financial assessment, are allocated 

directly to users and not spread uniformly across all customers.  Table 4 sets out the volumes 

pumped and the cost of pumping per ML pumped for each pump station. 

Table 4:  Volumes and cost of pumping 

Pump Station Volume pumped Cost / ML pumped2 

 ML/a $/ML 

Dam fill 10,1601 83.71 

Supply - north 5,525 41.51 

Supply - south 3,710 7.24 

Yornup boost pump 525 10.12 

Source: Tasmanian Irrigation, August 2016. 

Notes:  1   The initial dam fill is based on 10,160 ML (full demand plus 10% allowance for losses).  The annual 
pumping volume is assumed to be usage plus 10% allowance for losses. 

 2 The actual cost to irrigators will depend on their location and could comprise a number of pumping costs. 
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2.8 Cost summary 

Table 5 sets out the principal project costs for the scheme. 

Table 5:  Cost summary              

Parameter Values adopted in financial and economic assessments 

 Units Cost 

CAPEX $M 79.44 

FIXED OPEX   

Scheme overheads $000s 190.0 

Maintenance $000s 238.3 

Telemetry $000s 22.0 

Fixed power $000s 5.3 

Asset refurbishment $000s 182.9 

VARIABLE OPEX   

Dam fill $/ML pumped 83.71 

Supply - north  $/ML pumped 41.51 

Boost - Yornup $/ML pumped 10.12 

Supply – south $/ML pumped 7.24 

Source:  Tasmanian Irrigation, August 2016. 
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3 Demand for new water 

3.1 Introduction 

This section reviews the existing irrigation demands for water in the Southern Forests area and 

evaluates the potential for demand growth, given the availability of irrigable land and the 

potential for investment in new irrigation and water delivery infrastructure.  

The indicative upper bound potential demand can be estimated by reviewing potential irrigation 

demands for all irrigable land in the study region. This is based on the review of the land 

capability and water demand assessment undertaken by Land Assessment Pty Ltd and the call 

for Letters of Intent (LoI) for water from the proposed SFIS. 

3.2 Current land use 

Private land accounts for 72,552 ha or 62% the total study area of 116,890 ha with the balance 

of 44,338 ha being public land comprising Crown Land, State Forest etc.   

Of the private land (Table 6), land currently irrigated comprises 5,711 ha or around 8% of 

private land with grazing accounting for around 56% (40,868 ha) and plantation forestry a 

further 10% (7,269 ha).   

Table 6:  Current private land use 

Area Area Per cent of total  
 (ha) (%) 

Irrigated land   

 Perennial horticulture 3,904 5.4 

Annual horticulture 848 1.2 

Pasture 770 1.1 

Plantation forestry 123 0.2 

Cropping 66 0.1 

Sub-total irrigated land 5,711 7.9 

Non-irrigated agricultural land   

Grazing 40,868 56.3 

Plantation forestry 7,269 10.0 

Other 118 0.2 

Sub-total non-irrigated land 48,255 66.5 

Conservation and other land   

Remnant vegetation 12,983 17.9 

Other 5,603 7.7 

Sub-total conservation and other 18,586 25.6 

Total Private Land 72,552 100.0 

 Source: Land Assessment Pty Ltd, 2016  
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3.3 Land capability 

A land use capability assessment undertaken for the Southern Forests project area (Land 

Assessment 2016) concluded that 53,252 ha (73%) of total private land was rated as having a 

very high or high capability for irrigated agriculture with a further 11,085 ha (15%) as having a 

moderate capability.   

However, after allowing for areas of remnant vegetation, plantations and other areas considered 

inappropriate for irrigated agriculture (e.g., inappropriate zoning), the area of potentially 

irrigable land was reduced to 34,297 ha rated as having very high or high capability and 6,707 

ha as moderate capability resulting in a total area of 41,004 ha.  Figure 4 taken from the study 

shows the distribution of land capability across the project area. 

Figure 4: Land capability for irrigated agriculture 

 

Source: Land Assessment Pty Ltd, 2016 Land Capability and Water Demand Assessment, June. 

3.4 Potential and current water use 

Assuming an average water demand of 6 ML/ha, Land Assessment Pty Ltd estimated the 

ultimate potential long term water demand at 246,000 ML.  This compares with an estimated 

current water use of around 34,300 ML based on 6 ML/ha applied over the 5,711 ha or land 

currently irrigated (Land Assessment 2016). 

3.5 Demand surveys 

The Department of Water ran a Letters of Intent (LoI) process designed to gauge interest in 

water should a scheme proceed.  The LoI process resulted in a total indicative demand for 
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10,970 ML distributed among enterprises as set out in Table 7.  This has subsequently been 

adjusted down to 9,235 ML as a result of the scope of the proposed project being scaled back 

due to engineering design and cost considerations.   

Table 7:  Letters of Intent demand by crop type 

Crop LoI Volume Area % of total area 
 (ML) (ha) (%) 

Apples 940 188 10 

Avocados 4,675 468 26 

Brassicas 830 166 9 

Grazing 2,220 444 24 

Lettuce 100 25 1 

Potatoes 1,540 257 14 

Trout 70 14 1 

Truffles 235 59 3 

Walnuts 200 50 3 

Wine grapes 160 160 9 

Total 10,970 1,830 100 

Source: Land Assessment Pty Ltd, 2016. 

3.6 Up-take rate 

Irrigation is already widespread in the area and many of the potential users of additional water 

are existing irrigators with high levels of irrigation expertise and infrastructure.  The uptake of 

entitlement, (i.e., entitlement sales) is assumed to precede the usage profile by a year as 

illustrated in Figure 5.  A slower and a more rapid uptake scenario were also modelled as part of 

the sensitivity assessment, with all three uptake scenarios set out in Table 8 for entitlements and 

Table 9 for irrigation usage.  Figure 6 illustrates the three irrigation usage profiles. 
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Figure 5:  Entitlement and usage uptake profile for the proposed SFIS under Base Case conditions 

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

9,000

10,000

1 2 3 4 5 6 7 8 9 10

P
ro

fi
le

 (
M

L/
a)

Usage Entitlement

 

Source: Marsden Jacob analysis, August 2016. 

Table 8:  Entitlement uptake profiles for the proposed SFIS 

 Uptake Scenario 

 Slow Uptake  Base Case  Rapid Uptake 

Start Year 2 2 2 

Start % 70 70 70 

End Year 14 9 7 

End % 100 100 100 

 

Table 9:  Irrigation usage uptake profiles for the proposed SFIS 

 Uptake Scenario 

 Slow Uptake  Base Case  Rapid Uptake 

Start Year 3 3 3 

Start % 40 50 60 

End Year 15 10 8 

End % 100 100 100 
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Figure 6: Irrigation usage profiles 
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Source: Marsden Jacob analysis, August 2016. 
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4 Financial assessment 

4.1 Introduction 

The financial assessment in this section presents details of expected scheme revenues and full 

lifecycle costs, and estimates both the irrigators’ contribution to capital development costs and 

the government subsidy required to ensure financial breakeven.  

Subsidy requirements are estimated using the base parameters of the financial model and then 

sensitivity testing applied to examine the impact which changes in key variables including 

demand, capital cost, operating cost and the discount rate on the overall subsidy required for the 

proposed SFIS to achieve financial breakeven. 

It should be noted that the cost estimates are based on the standard construction, delivery and 

operational model employed by Tasmanian Irrigation on irrigation schemes in Tasmania. 

4.2 Discount rate 

Under base case conditions a 7% real discount rate is adopted, consistent with Infrastructure 

Australia guidelines7.  Sensitivity testing is undertaken using real discount rates of 4% and 10%. 

4.3 Present value life cycle costs 

The present value lifecycle costs are estimated by discounting all future capital costs, operating 

costs, and asset refurbishment and maintenance costs.  

Table 10 sets out the estimated present value lifecycle costs for all of the scenarios examined for 

the proposed SFIS. The present value lifecycle costs range from $80.62 million (4% real 

discount rate) to $101.28 million (10% real discount rate), with an estimated lifecycle cost of 

$88.99 million using base case parameters.   

                                                

 
7  Infrastructure Australia, 2016 Assessment Framework Stage 4: Business Case Assessment Template – Water, 

January. 
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Table 10:  Lifecycle costs – proposed SFIS 

 Lifecycle Costs 

 Capital  Operating Total 
 $m $m $m 

Base Case  9.56 22.13 88.99 

CAPEX sensitivities     

   Capex +10% 9.56 22.85 96.54 

   Capex -10% 9.56 21.41 81.45 

OPEX     

   Opex +10% 9.56 23.62 89.23 

   Opex -10% 9.56 20.63 88.76 

Real Discount rate    

   5% 10.40 25.69 101.28 

   7% 8.82 19.25 80.62 

Demand     

   Slow uptake  9.22 21.47 87.78 

   Rapid uptake  9.71 22.37 89.59 

Source: Marsden Jacob assessment, August 2016. 

Note:  Rounding errors may occur. 

4.4 Projected revenue stream 

Given the planned future assessments of pricing options, the financial assessment was 

conducted on the basis of a base case price for the sale of water rights of $1,400/ML for summer 

water and $1,000/ML for winter water (August 2016 dollars). These prices reflect information 

provided to potential irrigators at the time the LoI process was conducted.   

Based on the application of the nominated prices for water entitlements, the present value of 

revenue from the sale of water entitlements is estimated at $9.56 million, or 13.5% of the 

present value of capital expenditure.    This assumes the base case uptake scenario set out in 

Table 8. 

4.5 Funding requirements 

It is not possible to estimate the level of capital subsidy required for the projects to achieve 

financial breakeven with a high degree of accuracy before the sale of water allocations process 

has been finalised. There will also be refinement of cost estimates during the final planning 

phases, although the current estimates have been subject to extensive review and are considered 

to be conservative. 

Nonetheless, using the current revenue forecasts from the sale of water rights and estimates of 

the present value capital expenditure, it is possible to obtain a reasonable indication of the 

potential range of capital subsidy requirements. 

Marsden Jacob’s financial modelling indicates that the required capital subsidy for the proposed 

SFIS would lie between $54.25 million and $68.42 million (Table 11) with a funding 

requirement of some $61.33 million (86.5% of capital expenditure) using base case parameters.  

A detailed cash flow analysis would be undertaken to determine the actual subsidy as part of the 

business case phase of project implementation. 
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Table 11:  Funding requirements for the proposed SFIS  

 PV Sale of 
Water Rights 

PV Scheme 
Capital 

Required 
Subsidy 

 

Subsidy as a 
percentage of  PV 

Scheme Capital 

 ($m) ($m) ($m) (%) 

Base Case 9.56 70.88 61.33 86.5 

CAPEX sensitivities      

   Capex +10% 9.56 77.96 68.42 87.8 

   Capex -10% 9.56 63.79 54.25 85.0 

Discount rate     

   4% 10.40 74.34 63.96 86.0 

   10% 8.82 67.68 58.87 87.0 

Up-take     

   Slow  9.22 70.88 61.66 87.0 

   Rapid  9.71 70.88 61.18 86.3 

Source: Marsden Jacob analysis, August 2016. 

4.6 Pricing 

As noted, for the purposes of the financial modelling undertaken for this socio-economic 

assessment report, it is assumed that a price of $1,400/ML is charged for summer entitlements 

(6,290 ML) and $1,000/ML for winter entitlements (2,945 ML) and that annual charges are used 

to recover all future operating and asset refurbishment costs. In other words, the financial 

assessment assumes that the Government subsidy and revenue from sale of water rights will 

meet the capital development costs, and all additional costs incurred in operating the SFIS will 

be recovered through annual charges.  

Annual charges are based around a two-part tariff whereby the fixed charge is levied as a charge 

per ML of entitlement and the variable charge also based on a cost per ML of entitlement used 

in any given year (i.e., irrigators bear the cost of  transmission losses).  Table 12 sets out the 

basis of the fixed annual charge. 

Table 12: Basis of fixed annual charge 

Asset Annual Cost 

$ 

Cost per ML Entitlement 

$/ML 

Scheme overheads 190,000 20.67 

Maintenance 238,330 25.92 

Telemetry 22,000 2.39 

Fixed power 5,250 0.57 

Asset Refurbishment   

  Pipelines 100,755 10.96 

  Pump stations 62,000 6.74 

  Dam 20,100 2.19 

Total 638,430 69.44 

Source:  Tasmanian Irrigation, August 2016. 
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The indicative charges under base case assumptions are set out in Table 13 by delivery area 

assuming that usage is reflective of the total entitlement held.   

The estimated costs range from $107.75/ML for the Southern sector to $136.26/ML for the 

Yornup system in the Northern sector, reflecting the additional cost of booster pumping for that 

system. All costs are calculated on a levelised cost basis taking into account the uptake profiles 

for the purchase of entitlements and the actual use of scheme water. 

Table 13:  Annual charges per ML of entitlement under base case parameters 

 Fixed 
Charge 

Variable Charge Total Charge 

System Supplied  Dam fill Northern 
sector 

Southern 
sector 

Booster 
pumping 

 

 $/ML $/ML $/ML $/ML $/ML $/ML 

Northern system 65.26 79.23 46.91 - - 126.14 

Yornup pump 65.26 79.23 46.91 - 10.12 136.26 

Southern system 65.26 79.23 - 28.51 - 107.75 

Source:  Marsden Jacob assessment, August 2016. 
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5 Economic assessment 

5.1 Introduction 

In this section we quantify the net economic returns for the project and conduct a sensitivity 

analysis to evaluate the impact of changes in key parameters on the overall viability of the SFIS.   

The economic assessment focuses on the economic returns from the use of water, whereas the 

more narrow financial assessment adopts the revenue stream as the measure of project benefits. 

The key economic benefit is represented by the returns to irrigators (i.e., estimated net margins 

per ML for the principal crop and livestock enterprises).  

5.2 Discount rate and assessment period 

The base discount rate used in the economic analysis (7% real) is the same as outlined for the 

financial assessment above (Section 4.2) with the assessment also being undertaken over a 32 

year period – 2 year construction period followed by 30 years of operation. 

5.3 Economic model 

As noted above, the economic model includes net farm margins instead of revenues as the 

benefit stream.8  In all other respects, the economic model is consistent with the financial model.  

For this assessment, the project evaluation discount rate (7% real) is subjected to a sensitivity 

analysis using discount rates of 4% and 10% (real). This is in accordance with the recommended 

discount rate in Infrastructure Australia’s Assessment Framework Stage 4: Business Case – 

Water.9 

5.4 Enterprise mix and farm margins 

The enterprise mix and farm margins applicable to the irrigation enterprises undertaken in the 

study area are used in estimating the benefits from the use of water in the economic model.  

Enterprise net margins are a function of: 

 enterprise gross margins (income less variable costs) 

 gross margin foregone (e.g., grazing); 

 extra farm overheads associated with the increased intensity of the farming operation; 

                                                

 
8  The rationale for including margins, and not revenue, in the economic model as the benefit stream is that the 

margin represents the true economic value to enterprises from using water. It is difficult to set prices equivalent 
to margins as this would require price differentiation. It is therefore the case that the benefit stream based on 
margins will typically exceed the project revenue stream for the project.  

 Hence the economic NPV for water infrastructure projects is higher than the financial NPV, and the economic 
NPV may be positive while the financial NPV is negative. (For a more detailed discussion of the difference 
between and economic and financial assessments of new water infrastructure, see: Queensland Treasury, 2000, 
‘Guidelines for Financial and Economic Assessment of New Water Infrastructure’, September). 

9  Infrastructure Australia, 2016 Assessment Framework Stage 4: Business Case – Water, January. 
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 extra irrigation or other infrastructure required (irrigation layout, underground mains 

power supply, pump stations,  cool stores, packing sheds etc); 

 extra on-farm storage required; and 

 extra livestock capital required. 

Table 14 sets out the estimated net margins for each of the different enterprises nominated by 

respondents to the LoI.  A more detailed explanation of the derivation of the individual net 

margins is provided in Attachment A.   

Table 14:  Irrigated enterprise net margins 

Enterprise Water Allocation Net Margin per ML 

 % $/ML 

Apples 9 2,257 

Avocados  44 2,900 

 Brassicas 5 464 

 Grazing 15 33 

Lettuce 3 1,882 

Potatoes 16 1,442 

Trout 1 33 

Truffles 2 2,257 

Walnuts 2 2,257 

Wine grapes 3 875 

Weighted Average 100 1,919 

Source:  Refer Attachment A. 

For the purpose of the economic assessment, sensitivity testing was undertaken assuming a 20% 

decrease and a 10% increase in net margins. 

5.5 Outlook for enterprises 

This section provides a summary of the outlook for the main nominated enterprises based on 

available published information.   

Apples10 

WA orchards produce an annual total of around 35,000 tonnes, with Manjimup being one of 

three main production areas – Perth Hill and Donnybrook being the others.  The industry is 

generally considered to be in decline due to high production costs and increasing competition 

from China which dominates world production. 

However, production is expected to increase as a result of new varieties and that the region is 

free from Codling Moth, which means that imports from eastern Australia and New Zealand are 

controlled and product must be fumigated before entering the WA market. 

                                                

 
10  Science Matters 2013, Manjimup – SuperTown Agriculture Strategy, Draft, December. 
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The LoI process indicates an increase in production at maturity and full uptake of water of 

around 175 ha or 8,700 tonnes which represents a 20% increase on total WA production.   

Av0cados11 

Avocado production in WA totals 8,000 tonnes from approximately 550 ha.  Manjimup 

accounts for more than 80% of the total value, with Hass being the dominant variety.  The 

industry has experienced a high growth in planting, increasing about 600% since 2000. 

Approximately 50% to 80% of the total WA production is supplied to eastern Australian 

markets with around 20% to 25% supplied to the local WA market and the balance to the export 

markets of Singapore and Thailand. 

Prices from WA avocados have increased by about $45 per tonne annually over the last seven 

years and have realised a 25% price premium compared to competing product. 

However, the returns from the LoI process indicates an increase in area of up to 400 ha which 

would represent a 140% increase on current WA production.  Accordingly, the ability to 

continue to penetrate the eastern states market coupled with increased exports represents a risk 

to the project. 

Potatoes12 

The south west region of WA produces 85% of the State’s annual 45,000 tonnes of potato 

production (48% of state production). 

Yields of potatoes per ha in WA are more than 40% higher than the Australian average.  

The growing and marketing of potatoes in WA are controlled under the Marketing of Potatoes 

Act 1946 which prohibits the production of potatoes in the State for fresh domestic sale unless 

licenced by the Potato Marketing Corporation (PMC).  These licences restrict the area of land 

available for production for fresh local consumption but not for processing or export.  The PMC 

sets wholesale prices and pools sale proceeds, paying growers an average return net of costs. 

The LoI process indicates a potential increase in production of around 10,000 tonnes which 

represents a significant increase on total State production.  Given the restrictions on domestic 

marketing of fresh product, it indicates that much of the increase in production would need to 

come from exports or the production of seed potatoes. 

Brassicas13 

The production of brassicas in Manjimup region has declined significantly over the past decade 

due to a reduction in exports.  The majority (90%) of WA’s current production of cauliflowers 

of around 8,500 tonnes is delivered into the state market.  A similar position exists for broccoli 

with almost all of the 5,500 tonne consumed locally. 

The LoI process indicates a potential increase of around 100 ha or a 16%increase in total 

production of brassicas in WA.  Given competition from existing local and eastern State 

                                                

 
11  Dee, J. and Ghose, A. 2016 “Comparative assessment of crops to potential additional water resources in the 

Warren-Donnelly catchments”, Bulletin 4872, Department of Agriculture and Food, Western Australia. 

12  Science Matters 2013. 

13  Science Matters, 2013. 
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suppliers, it would appear that the majority of this increase would need to be aimed at the export 

market if a major price impact on domestic sales is to be avoided.   

Lettuce 

WA produces around 15,000 tonnes of lettuce annually with a grow value of $14 million.  It has 

been observed that there is a shift from the traditional iceberg variety to the Cos lettuce coupled 

with a shift towards loose leaves. 

The Manjimup region is considered to be highly suited to the production of leafy vegetables.14 

The LoI process indicates a total increase in production of around 660 tonnes which represents 

only a small increase (4%) in total state production of lettuce. 

Truffles 

Western Australia is the largest truffle producer in Australia, accounting for 70-80% of 

Australia’s production with the majority sourced from the Manjimup region.   

Production in the Manjimup region is expected to grow as the number of host trees increases 

from the 20,000 trees producing the estimated 5-6 tonnes with a value of $6 million in 2012/13 

to the current number of host trees estimated at around 100,000. 

Australia is currently the fourth largest truffle producer after France, Italy and Spain.  However, 

with production increasing by around 215% annually, Australian production is expected to 

exceed that from Europe within a decade (ABC 2014). 

The scarcity of truffles, the low yield and short harvest season combined with increasing 

demand are all factors influencing the continuation of high prices for truffles. 

Wine grapes 

Manjimup accounts for only around 3% of the total planted area of wine grapes in WA.15 

Western Australia wine production represents around 5% by volume of Australia’s production, 

but 12% by value.  The industry is highly reliant on the domestic market, principally the local 

WA market which accounts for around 48% of the total value, with 40% from sales in eastern 

Australia and 12% from exports.   

The industry faces increased competition from other Australian regions and the world.  The 

industry’s success is considered to rely on its ability to focus on fine wine production and ability 

to command the higher prices consistent with the premium and super-premium wine quality 

segments.  The small volume of water indicated for use on wine grapes (309 ML) would be used 

to supplement existing water supply and any resulting increase in production would not be 

expected to have any material impact on market conditions. 

 

                                                

 
14  Science Matters, 2013. 

15  Wines of Western Australia, 2014.  Western Australian Wine Industry Strategic Plan 2014-2020. 
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5.6 Terms of trade and productivity 

The most important drivers of crop net margins are operational efficiency and prices received.  

In preparing the estimates of enterprise net margins, prices, in 2016 dollar terms, have been 

adopted that reflect trends in commodity prices for enterprises proposed to be irrigated in the 

study area.  As noted, given the likely sensitivity of net movements to changes in commodity 

prices, sensitivity analyses have been undertaken assuming a 20% reduction in net margin in 

every year of the evaluation. 

In addition, it is considered reasonable to utilise constant real prices in calculating the base case 

net margins, given that productivity improvements are likely to offset any potential long-term 

reduction in terms of trade16 for agriculture. 

This assumption is supported by recent estimates of terms of trade for farmers produced by 

ABARE in its quarterly publication Australian Commodities.  The June 2016 issue indicated 

that farmers’ terms of trade (Table 15) have been flat for the past five years (albeit with 

significant annual volatility). 

Table 15: Terms of trade 

 Terms of Trade Annual change 
  % 

2006-07 96.0 4.7 

2007-08 91.4 -4.8 

2008-09 89.0 -2.6 

2009-10 88.6 0.4 

2010-11  96.4 8.9 

2011-12  93.2 –3.2 

2012-13 95.3 2.2 

2013-14 97.8 2.6 

2014-15s 101.0 3.2 

2015-16f 103.7 2.7 

Average annual 2006-07 to 2015-16 1.4 

Source: ABARES 2015, Australian Commodities, June. 
S Estimate 
F Forecast 

 

Estimates of productivity growth are extremely volatile (and are revised over time).  ABARE 

prefers to report longer-term trends. 

Longer-term comparisons suggest that productivity growth has basically offset losses in 

farmers’ terms of trade. 

…Broadacre and dairy industries, accounting for 65 per cent of agricultural gross value of 

production, have achieved long-term productivity growth of 1.4 per cent and 0.8 per cent a 

year for the period 1977-78 to 2007-08, respectively.  This growth has helped maintain 

                                                

 
16  A standard definition for the terms of trade is the ratio of prices received by farmers to prices paid by farmers.  

The sector-specific terms of trade will generally differ markedly across irrigation sectors, given marked 

differences in commodity prices and the mix of inputs utilised in production. 
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competitiveness in export markets and offset changes in farmers’ terms of trade.  The 

terms of trade, being the ratio of the prices farmers received for outputs to the prices paid 

for inputs, have declined over this period at an average annual rate of 1.6 per cent a year.  

Over the past decade the rate of decline has been 0.6 per cent a year.17 

5.7 Estimated economic NPVs 

Results from the economic model for the proposed SFIS are set out in Table 16 for the proposed 

SFIS. 

Applying base case parameters, the net economic benefit of the proposed SFIS is estimated at 

$103.67 million under base case parameters with a benefit cost ratio (BCR) of 2.2 and an 

Internal Rate of Return18 of 15.3%. 

A number of sensitivity tests were conducted by Marsden Jacob (Table 16) and these tests 

indicate that a positive economic net present value is generated under all tests for both options.  

This indicates that the project is likely to deliver strong net economic benefits, even if there are 

unfavourable movements in key parameters impacting on the economic viability of the project. 

                                                

 
17  Nossal, K and Sheng, Y (2010) “Productivity growth in the broad-acre and dairy industries” in ABARE (2010), 

Australian Farm Survey Results: 2007-08 to 2009-10, April, p. 27. 

18     Internal Rate of Return (IRR) is the project return that results in the present value of the benefits being equal to 

the present value of the costs. 



 

Socio-economic assessment of the proposed Southern Forests Irrigation Scheme ,  
Tasmanian Irrigation, October 2016 

30   

 

 

Table 16:  Economic assessment for the proposed SFIS 

 PV Benefits 
 

PV Lifecycle 
costs 

Economic 
NPV 

B:C Ratio 
 

Internal Rate 
of Return 

 

 ($m) ($m) ($m)  %  

Base Case 192.67 88.99 103.68 2.2 15.3  

CAPEX sensitivities        

   Capex +10%1 192.60 96.54 96.07 2.0 14.1  

   Capex -10%1 192.74 81.45 111.29 2.4 16.6  

OPEX        

   Opex +10%1 192.64 89.23 103.41 2.2 15.2  

   Opex -10%1 191.64 88.76 103.95 2.2 15.3  

Net Margins       

   +10% 212.13 88.99 123.23 2.4 16.6  

   -10% 153.57 88.99 64.57 1.7 12.4  

Discount rate       

    4% 432.34 101.28 331.06 4.3 17.9  

    10% 97.67 80.62 17.05 1.2 12.2  

Water uptake        

   Slow  173.26 87.78 85.48 2.0 13.4  

   Rapid  202.19 89.59 112.60 2.3 16.4  

Residual value       

   Asset-based 171.01 88.99 82.02 1.9 14.8  

   No Residual value 166.60 88.99 77.61 1.9 14.7  

Combined sensitivities       

   “Extreme” scenario 117.76 96.56 22.20 1.2 9.1  

Source: Marsden Jacob assessment, August 2016. 

An “extreme case” scenario – involving an assumed 10% increase in capital and operating costs, 

a 20% reduction in net margins and a Slow Uptake in demand – would generate a net economic 

benefit estimated at $22.20 million with a BCR of 1.2.  This helps confirm the resilience of the 

project to changes in parameter values.  A threshold analysis which establishes the extent net 

margins would need to decline in order for the project to break even was also undertaken.  This 

showed that net margins would need to decline to around 47% of that assumed for the project to 

breakeven, assuming a 7% real discount rate. 

The detail contained in this section demonstrates that the proposed scheme satisfies the National 

Water Initiative (NWI) Assessment Criteria 6919 relating to economic viability.   

                                                

 
19  COAG, ‘Intergovernmental Agreement on a National Water Agreement’, 2004.   
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5.8 Assessment of demand risks 

In assessing demand risks, we focus on the two key parameters – up-take rate and net farm 

margins. From Figure 7, it can be seen that the project’s economic NPV remains positive under 

each of the three up-take rate scenarios examined.  

The financial performance of the scheme is mainly impacted by the rate of up-take (or purchase) 

of water entitlements, as this impacts revenue from water entitlements and there is assumed to 

be a straight pass through of annual water charges (annual usage therefore has a neutral impact 

on financial performance).  

However, the economic performance is only affected by the usage up-take rate (refer Section 3 

for background on the differentiation between the rates of up-take of water entitlements versus 

water usage) because this affects the timing for the flow of benefits from the use of water on-

farm, which is clearly the main economic benefit of the project. 

The base case up-take rate assumes initial usage of 50% of available supplies in the first year of 

scheme operation (refer Table 9 for more information on up-take rates), and full utilisation of 

available water by the end of the 10th year of operation of the scheme. Under the slow up-take 

scenario, initial period usage falls to 40% of available capacity and full capacity utilisation is 

not achieved until the end of the 15th year of operation. Under the rapid up-take scenario, initial 

period usage is 60% of available capacity, building up to full capacity utilisation by the end of 

the 8th year of scheme operation.  

Figure 7 shows that the economic performance of the proposed SFIS is only slightly impacted 

by the assumed up-take rate, with the estimated economic NPV ranging between $85.48 million 

and $112.60 million for the scenarios examined. 

Figure 7:  Impact of up-take rate on economic net benefits for the proposed SFIS 
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Source:   Marsden Jacob assessment, August 2016. 
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The economic performance of irrigation schemes is more sensitive to the value of net farm 

margins (as the realisation of margins from the use of water by irrigators is the principal 

economic benefit from scheme development). In this case (refer Figure 8), the net economic 

benefits derived from the project fall to $64.57 million if the farm margins declined by 20% 

(i.e., fall in every year relative to the base case assumption for margins applied in this study), 

but improve to $123.23 million if the net farm margin increased by 10%.    

Figure 8:  Impact of irrigation net margin on net benefits for the proposed SFIS  
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Source:  Marsden Jacob assessment, August 2016. 

Thus, in summary, while demand risks are generally significant for new water supply schemes, 

the proposed SFIS, under both options, is relatively robust in terms of generating strong 

economic performance (positive economic NPVs) under a range of assumptions regarding up-

take rates and enterprise margins. 

5.9 Climate change adaptation 

The Australian Government has attached a very high priority to climate change adaptation, 

particularly in sectors such as irrigation and agriculture, which could be significantly impacted 

by the effects of climate change on rainfall and yields from river systems and dams. 

Climate change is likely to result in a geographic shift in irrigation in Australia due to the 

declining system yields from the MDB, where most of Australia’s irrigated crops are grown 

(Box 1). Moreover, the proposed reductions in Sustainable Diversion Limits (SDLs) designed to 

improve environmental values within the Basin as a result of the Basin Plan will reinforce such 

geographic shifts in irrigation.   

It is not possible to quantify the impact that this will have on commodity prices, but the reduced 

supply from the MDB will have a long-term impact on horticultural prices, improving the 

viability of irrigation in other parts of Australia. Expansion of irrigation in north Queensland, 

north-west Australia (Ord irrigation region) and Tasmania may occur in response to the 
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contraction of irrigation in the MDB. Additionally, localised schemes such as the SFIS that 

underpin the long term security of water supply are also considered likely to benefit.  

Importantly, the project underpins one of the key strategies identified in the SuperTown 

Agricultural Strategy20 which identified the access to secure and reliable water as the most 

important issue facing the horticultural industry.21   

There is no firm framework for building this type of adaptation to climate change into the 

assessment of the SFIS. However, given the need for water supply infrastructure to support this 

shift in the location of irrigated agriculture, there is a direct role for Government in facilitating 

economically viable water infrastructure developments. This project therefore is aligned with 

the State Government’s Water for Food policy which has the objective to identify water and 

land resources and irrigation technologies that will enable WA fresh food and animal protein 

production increase their contribution to regional economics by at least 50% by 2035 and 

twofold by 2050. 

Box 1:  Impacts of climate change on agricultural production in the Murray Darling Basin 

One of the important agricultural producing areas in Australia that is likely to be adversely affected by 
climate change is the MDB. The Basin is the catchment for Australia’s two largest river systems, the 
Murray and Darling Rivers and their tributaries, and covers an area in excess of one million square 
kilometres or about 14 per cent of the country’s total land area. It is Australia’s most important 
agricultural region, accounting for nearly 52 per cent of the annual national gross value of agricultural 
production in 2001. The Basin’s 2.2 million ha of irrigated agriculture is particularly important and 
represents about 75 per cent of Australia’s total irrigation area. 

According to a recent CSIRO study, climate change is a major risk to the Basin’s water resources. Recent 
experience suggests that an apparently increasing frequency of extreme events, such as extended 
droughts, may seriously threaten the ecological systems and the economic viability of resource use 
systems in the Basin. Reductions in rainfall in the Basin are likely to be associated with reductions in 
runoff and losses in agricultural production. Runoff falls by about 2–3 per cent for every 1 per cent fall in 
rainfall. This implies that runoff reduces by a factor of two to three when compared with rainfall. Hence, 
small reductions in rainfall can produce much larger reductions in runoff, potentially compounding 
water resources problems.  

Reduced water availability in the MDB region associated with reduced rainfall from climate change 
could potentially have adverse economic impacts on irrigated agriculture in the region. According to 
preliminary ABARE analysis of the most extreme illustrative scenario considered (a 40 per cent decline in 
runoff in the Basin), irrigated agricultural production in the region is estimated to fall by around 25 per 
cent relative to what it would otherwise be the case. 

Source: Australian Bureau of Agricultural & Resource Economics, 2007, ‘Australian Commodities’, Vol. 14, No. 3, 
September Quarter 2007.  

 

 

 

                                                

 
20  Science Matters, 2013 Manjimup – SuperTown Agriculture Strategy, December. 

21  Department of Regional Development, Growing Our South Project for Consideration Southern Forests 

Irrigation Scheme. 
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6 Regional development benefits 

6.1 Introduction 

The purpose of this Section is to outline the key aspects of the ‘With Project’ and ‘No-Project’ 

cases, which underpin the assessment of the project 

The regional economy affected by the proposed Scheme has been defined as the Southern 

Forests Municipality. Under the proposal, additional water will be supplied to a significant part 

of the agricultural land in the municipality. The direct benefits will flow mainly to the townships 

of Manjimup and Pemberton, and also to the Western Australian economy. 

Figure 9:  Southern Forests regional economy  

 

Source:  Australian Bureau of Statistics, 2011 Census, CDATA Online - Local Government Area (LGA). 

 

6.2 Demographic and economic profile 

The SFIS lies within the Shire of Manjimup in southern Western Australia.  The regional 

economy affected by the proposed scheme has been defined as the Manjimup Shire. 
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1.1 Demographic profile 

At the most recent 2011 census, the population of the shire was 9,183 or around 0.4 per cent of 

the population of Western Australia.  There is a significant “hollowing out” of the population in 

Manjimup: only some 26.2 per cent of the population is aged from 20 to 44 years (Figure 10).  

This compares with 36.2 per cent for the whole of Western Australia.  Conversely, there are 

relatively more older working age population (30.2 per cent aged 45 to 64 years compared with 

25.2 per cent for Western Australia).   

Figure 10: Population distribution 

 

 

Source: Australian Bureau of Statistics ABS QuickStats: Manjimup (S), 2011 Census 
http://www.censusdata.abs.gov.au/census_services/getproduct/census/2011/quickstat/LGA55180?open
document&navpos=220 accessed 4 July 2016 

Broad demographic profile 

The demographic profile for Manjimup Shire is shown in Table 17.  A notable outcome is the 

median individual and household incomes are significantly lower for Manjimup compared to the 

State as a whole. In contrast, the Shire has a much lower percentage of people aged 25-64 years 

with a non-school education (46.6% compared to 57.4%).  

http://www.censusdata.abs.gov.au/census_services/getproduct/census/2011/quickstat/LGA55180?opendocument&navpos=220
http://www.censusdata.abs.gov.au/census_services/getproduct/census/2011/quickstat/LGA55180?opendocument&navpos=220
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Table 17: Demographic profile 

 Manjimup Shire Western 
Australia 

Population  9,183 2,239,171 

Median age of persons 42 36 

Labour force participation (% of 
population over 15) 

62.4% 64.0% 

Unemployment rate 4.4% 4.7% 

Median individual income (weekly) $493 $662 

Median household income (weekly) $912 $1,415 

Non-school education1 46.6% 57.4% 

Source: Australian Bureau of Statistics ABS QuickStats: Manjimup (S), 2011 Census 
http://www.censusdata.abs.gov.au/census_services/getproduct/census/2011/quickstat/LGA55180?opendocum
ent&navpos=220 accessed 4 July 2016 

1 Number of people aged 25-64 years with a non-school qualification (Cert III or above) as a proportion of those 
aged 20-64 years 

1.1.1 Economic profile 

In 2011, total employment was 4,286 which is a little changed from the level in 2006 but well 

down on the 2001 census.  Pre-primary and secondary school and university and other education 

attendance declined between 2001 and 2011, while technical and further education attendance 

has increased over the same period. 

The dominant employer in the Shire in 2011 was Agriculture, forestry and fishing with some 

757 employees (Table 18 and Figure 11) which equates to 17.7% of the workforce compared to 

3.1% for the State.  

Table 18: Employment in agriculture, forestry and fishing  

Region Number employed in industry Proportion of all employed in 
agriculture, forestry and fishing 

Manjimup 757 17.7% 

Western Australia 18,389 3.1% 

Source: Australian Bureau of Statistics 2011 Census of Population and Housing: Basic Community Profile (ABS Cat. 
No. 2001.0), Manjimup (S) and Western Australia (5). 

 

http://www.censusdata.abs.gov.au/census_services/getproduct/census/2011/quickstat/LGA55180?opendocument&navpos=220
http://www.censusdata.abs.gov.au/census_services/getproduct/census/2011/quickstat/LGA55180?opendocument&navpos=220
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Figure 11: Employment by industry – Manjimup Shire 

 

 

Source: Australian Bureau of Statistics 2011 Census of Population and Housing: Basic Community Profile (ABS Cat. 
No. 2001.0), Manjimup (S) and Western Australia (5) 

 

 

6.3 Regional development and social impacts 

On the basis of the enterprise mix and water use assumptions outlined previously the 9,235 ML 

of water from the proposed SFIS is estimated to facilitate an additional 1,675 ha of irrigated 

horticulture and agriculture.   

Based on experience from similar projects undertaken in Tasmania, supported by discussions 

with selected growers in the study area, it is estimated that the investment in additional water 

and associated on-farm expenditure could result in an increase in direct employment of up to 

150 full-time equivalent (FTE) positions.22   

The number of additional direct employment resulting from implementation of the scheme will 

be heavily influenced by whether water from the scheme is used purely as insurance, 

underpinning existing water sources, used to expand existing or enter into new enterprises or a 

combination.  Where water from the scheme is used as insurance little change in employment 

would be expected.  Conversely, where water is used to expand an existing or develop a new 

enterprise increases in both permanent and part-time (predominantly at harvest) is expected. 

                                                

 
22  Based on 1 FTE for every 60 ML which is an average of the additional direct employment estimated for the 

Swan River, Dial Blythe and Kindred North Motton Irrigation Schemes being implemented by Tasmanian 
Irrigation and supported by anecdotal telephone discussions with selected irrigators chosen by the Department 

of Water, undertaken by Marsden Jacob in August 2016. 
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The estimate of additional employment does not take account of the increase in employment by 

firms providing contracting services to farm involved or to those involved in transporting, 

marketing or processing additional farm output.  Indicatively, the total increase in direct wages 

is likely to be up to $9.0 million p.a. (based on $60,000 per FTE) when the scheme is fully 

operational.  Indirect employment benefits of up to $4.5 million could also be expected based on 

a multiplier of 1.5 times.23 

Importantly, the project underpins one of the key strategies identified in the SuperTown 

Agricultural Strategy24 which identified the access to secure and reliable water as the most 

important issue facing the horticultural industry.25  Moreover, the project is aligned with the 

State Government’s Water for Food policy which has the objective to identify water and land 

resources and irrigation technologies that will enable WA fresh food and animal protein 

production increase their contribution to regional economics by at least 50% by 2035 and 

twofold by 2050. 

In summary, the social benefits from the project to the region are likely to be significant, acting 

to further underpin the security and importance of the horticultural sector to the Southern 

Forests regional economy.  In turn, this investment will help improve the vibrancy of local 

communities throughout the Manjimup municipality.  

                                                

 
23  A study undertaken by Nislam et al 2010 (WA DAFA) estimated Type 2A employment multipliers of 1.52, 

1.53, 1.67 and 2.09 for wine grapes, fruits, potatoes and other vegetables, respectively.  These employment 
multipliers are consistent with estimates contained in a 2007 Tasmanian report (TAPG & TF&GA, 2007, The 
Contribution of Agriculture to the Tasmanian Economy) and estimates used in business cases prepared by 
Tasmanian Irrigation.  

24  Science Matters, 2013 Manjimup – SuperTown Agriculture Strategy, December. 

25  Department of Regional Development, Growing Our South Project for Consideration Southern Forests 

Irrigation Scheme. 
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7 Conclusion 

7.1 Financial and economic performance 

Marsden Jacob has developed detailed financial and economic models of the proposed SFIS 

which are described in detail in Sections 4 and 5 of this report.  

Key results from our financial and economic models of the scheme are as follows: 

 the economic returns from the proposed SFIS are expected to be positive and the scheme 

as a whole is expected to generate direct economic benefits (economic NPV) estimated at 

$103.68 million with a BCR of 2.2 based on a 2-year construction period  and 30 years of 

operation and a 7% real discount rate; and 

 the net subsidy required is estimated at around $61.33 million (in present value terms).  

The total subsidy requirement equates to 86.5% of the total capital expenditure (in present 

value terms) for the proposed SFIS. 

Sensitivity testing, using the economic model of the proposed SFIS, shows that the economic 

NPV (or net economic benefit) of the scheme is positive under each of the 14 scenarios 

examined (base case plus 13 variations).  

This shows that the project is likely to remain economically viable even if there were to be 

large, unfavourable movements in key parameters (such as capital development costs, operating 

costs, crop margins and demand uptake rate) impacting the economic performance of the 

scheme. 

7.2 Regional development and social benefits 

7.2.1 Stimulus to the regional economy 

A key strength of the proposed SFIS will be the social benefits and improvements in community 

morale as a result of the stimulus to the regional economy directly attributed to the scheme.  

The proposed SFIS will be a driver of economic growth in the study region with increased 

expenditure by irrigators benefitting contractors, agricultural suppliers, business service 

providers and retail businesses in the regional centres and local townships. The project is 

expected to generate up to 150 additional direct jobs (full-time equivalent basis) and up to 75 

indirect jobs, giving a total local employment stimulus of up to 225 jobs. This equates to an 

increase in direct annual wages and salaries of up to $9 million for workers based in the study 

region. 

7.2.2 Drought security 

The proposed SFIS provides drought security and hence will have additional social benefits 

related to the reduction in financial pressure placed on farmers during drought. Moreover, the 

level of expenditure in the local economy by farmers will become less affected by drought (i.e. 

due to their improved capacity to maintain production levels). Consequently, the regional 

economy, and employment levels, will become less prone to downturn during periods of 

prolonged drought or extended periods of low rainfall. 
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7.2.3 Climate change adaptation 

Climate change adaptation is a key issue for Australian agriculture, and the proposed SFIS will 

contribute to the overall management of climate change risks for the agricultural sector in the 

Manjimup region which is one of the prime horticultural regions of Western Australia. At a 

national level, there is now large uncertainty about the long-term trends in irrigated agriculture 

in the Murray Darling Basin, where 75% of Australia’s irrigated agriculture (by area) is 

located.26  The response by governments and private enterprise will be to seek to develop 

irrigation in other regions and provide supplies to underpin existing, viable irrigation areas. 

The proposed SFIS will help mitigate risks associated with possible declines in yields from 

existing allocations as a result of climate change.  The proposed scheme is estimated to have a 

reliability of around 95% based on the Future Median (2030) climate scenario. 

7.3 Conclusion 

In reviewing the overall social and economic outcomes expected from development of the 

proposed SFIS, the following conclusions can be drawn: 

 the project has wide ranging benefits in terms of regional development, drought security, 

and climate change adaptation benefits; and 

 the core focus of the project is the direct returns expected from the use of water for 

irrigation purposes during business-as-usual (or ‘non-drought’) periods. The economic 

returns from the project are considered to be high relative to the required capital 

investment. The scheme as a whole will generate direct economic benefits of an estimated 

$103.68 million. 

Sensitivity testing shows that the net economic benefit is positive under the base case and each 

of 13 alternative scenarios examined. The results are therefore extremely robust and there is a 

high probability that the scheme will deliver positive net economic benefits to the community.  

Moreover, an “extreme case” scenario – involving an assumed 10% increase in capital and 

operating costs, a 20% reduction in net margins and a Slow Uptake in demand – would generate 

a net economic benefit estimated at $22.20 million with a BCR of 1.2.  This helps confirm the 

resilience of the project to changes in parameter values. 

On balance, Marsden Jacob considers that the project can be supported on the basis of the strong 

performance of the scheme against key economic assessment criteria in conjunction with social 

benefits, drought security benefits, and expected climate change adaptation benefits.  However, 

given the relatively small size of the domestic market for many of the enterprises identified by 

landholders as part of the LoI process, emphasis on continued development of export markets – 

both eastern Australia and overseas – is likely to be required if the net benefits identified are to 

be realised. 

 

 

 

 

 

 

                                                

 
26  Australian Bureau of Agricultural & Resource Economics, 2007, “Australian Commodities”, Vol.14 No.3, 

September Quarter 2007.  
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Attachment A:  Derivation of Net Margins 

A.1.  Introduction 

This attachment sets out the basis for the net margins that underpin the economic assessment 

(refer Section 5).    

Net margins are a function of: 

 enterprise gross margins (income less variable costs); 

 the gross margin foregone due to the new enterprise, typically a dryland enterprise such 

as grazing; 

 the cost of irrigation and other infrastructure required in order to utilise the irrigation 

water.   Infrastructure can include irrigation equipment, on-farm storages, land layout 

such as trellising etc., post-harvest facilities, including coolrooms and packing sheds, 

additional power supply and so on; 

 additional investment in livestock; and 

 extra farm overheads associated with the increased intensity of the farming operation. 

  

A.2. Source of yield, price and cost data 

Data for the range of net margins used in the economic analysis has been obtained from a 

number of sources due to the absence of a consolidated report relating to the project.  Sources 

have included: 

 Warren Donnelly Economics – a spreadsheet containing data on avocados, apples, seed 

potatoes, brassicas, sweetcorn, strawberries and beef.  This spreadsheet was provided to 

Marsden Jacob by Tasmanian Irrigation; 

 the Comparative assessment of crops to use potential additional water resources in the 

Warren-Donnelly catchments from which data for avocadoes, broccoli, apples and seed 

potatoes were utilised; and 

 net margins for leafy vegetable crops produced from Tasmanian irrigation as part of the 

South East Irrigation Scheme.   

 

A.3. Key assumptions 

A number of the enterprises involve permanent plantings which, in turn, require major upfront 

investment on infrastructure and often a yield and water use profile that increases as the 

enterprise matures.  Examples of such enterprises include avocadoes, apples and wine grapes.  

For these types of enterprises, a 20 year investment analysis framework was adopted with the 

net margin per ML being calculated as the present value of the net return over the 20 year 

divided by the present value of the assumed water use over the 20 years.  For annual enterprises 
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such as brassicas, potatoes and lettuce, the capital investment assumed to be required was 

reduced to an annualised amount and effectively redacted from the gross margin assumed. 

For both approaches a 20 year investment period and a 7% real rate of return was assumed with 

the cost of the foregone gross margin assumed to be $500/ha.27   

 

A.4. Derivation of net margins 

A.4.1. Apples  

The key assumptions28 underpinning the apple net margin are as follows: 

 capital development cost  –   $71,923/ha; 

 yield and price  –  mature yield of 50,000 kg with a price of $1.36/kg, giving a total 

revenue at maturity of $68,000/ha; 

 water use profile  –  a 2 year development period was assumed for site development and 

planting, with water use commencing at 60% of ultimate demand in year 3 of production, 

increasing to 100% in the seventh year (refer Figure A. 1:  ); 

 yield profile  –  the yield profile adopted is shown in Figure A. 1:  29. 

 variable costs  –  $23,550/ha; and 

 increase in overheads  –  based on 10% of the increase in gross margins, i.e., $3,715/ha. 

This resulted in a net margin of $8,545/ha or a levelised net margin of $2,257/ML. 

                                                

 
27  Note, the real discount rate used to derive the net margins per ML was varied in line with changes in real 

discount rate assumed as part of the overall sensitivity analyses. 

28  Dee, J. and Ghose, A. 2016 “Comparative assessment of crops to potential additional water resources in the 
Warren-Donnelly catchments”, Bulletin 4872, Department of Agriculture and Food, Western Australia.  

29  http://www.goodfruit.com/calculate-target-yield. 
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Figure A. 1:  Water use and yield profiles for apples 
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A.4.2. Avocados  

Key assumptions30 include: 

 capital development cost  –   $32,288/ha; 

 yield and price  –  a mature yield of 16,500 kg/ha and a price of $3.90/kg, resulting in a 

mature yield revenue of $64,350/ha; 

 water use profile  –  a 2 year development period was assumed followed by 6 year profile 

for water use commencing at 1 ML/ha in year 3 and 8 ML./ha in year 8 (refer Figure A. 

2); 

 yield profile  –  based on Queensland Department of Agriculture and Fisheries data31 

applied to Manjimup yield as quoted by DAFA; 

 variable costs  –  $14,706/ha; and 

 increase in overheads  –  $3,492/ha based on 10% of the increase in gross margins. 

This resulted in a net margin of $14,940/ha equivalent to a levelised net margin of $2,900/ML. 

                                                

 
30  Dee, J. and Ghose, A. 2016 “Comparative assessment of crops to potential additional water resources in the 

Warren-Donnelly catchments”, Bulletin 4872, Department of Agriculture and Food, Western Australia. 

31  https://www.daf.qld.gov.au/plants/fruit-and-vegetables/fruit-and-nuts/avocados/harvesting-and-yields 
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Figure A. 2: Water use and yield profiles for avocados 
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A.4.3. Wine grapes32 

The net margin for wine grapes was assumed to be an incremental net margin based on 

information obtained from the LoI process which indicated a water use requirement of 1 Ml/ha.  

Given this, use was made of information used as part of the Swan River Irrigation Scheme 

which assumed that 1 ML would generate an additional 1 tonne of wine grapes at an 

incremental increase in variable costs of $500 per ha.  Assuming a price of $1,375/tonne for 

wine grapes the net margin is estimated at $875/ML. 

A.4.4. Seed potatoes  

Key assumptions33 include: 

 capital investment  –   $22,950/ha; 

 water use  –  6 ML/ha; 

 yield – 44 tonnes/ha at a price of $903/tonne; 

 variable costs  –  $27,296/ha; and 

 increase in overheads  –  $977/ha. 

This net margin is estimated at $8,796/ha equivalent to a levelised net margin of $1,442/ML. 

                                                

 
32  Based on incremental net margin derived for the Swan River Irrigation Scheme modified to reflect prices 

applicable to WA. 

33  Dee, J. and Ghose, A. 2016 “Comparative assessment of crops to potential additional water resources in the 
Warren-Donnelly catchments”, Bulletin 4872, Department of Agriculture and Food, Western Australia. 
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A.4.5. Grazing 

Key assumptions34 include: 

 capital investment  –   $3,250/ha equivalent to $307/ha; 

 water use  –  5 ML/ha; 

 developed gross margin –  $989/ha; and 

 increase in overheads  –  $$5/ha; and 

The net margin is therefore estimated at $178/ha equivalent to a levelised net margin of 

$36/ML. 

 

A.4.6. Lettuce 

The lettuce net margin was based on a net margin derived for baby leaf salad varieties prepared 

for the south East Irrigation Scheme in Tasmania.  Key assumptions included: 

 capital development cost  –   $65,000/ha equivalent to $6,136/ha annum; 

 water use  –  4/ML/ha; 

 yield and price profile – $8,850/ha at a price of $6.53/kg resulting in a revenue of 

$52,498/ha; 

 variable costs  –  $37,500/ha; and 

 increase in overheads  –  $836/ha. 

This results in a net margin of $7,526/ha or levelised margin of $1,882. 

 

A.4.7. Other enterprises 

Walnuts 

Information on net margins for walnuts applicable to Manjimup region where not able to be 

sourced.  Accordingly, a net margin equivalent to that for apples i.e., $2,257/ML was adopted.  

Changes to this net margin, either higher or lower, would have no material impact on the 

outcomes of the economic assessment given the very small volume of water assumed to be 

applicable for this enterprise (300 ML or 3% of total water). 

Trout 

Based on the LoI only, a very small volume of water is anticipated to be utilised for trout 

production.  In the absence of information, the lowest net margin (grazing) was adopted for the 

purpose of the analysis, i.e., a net margin off $33/ML. 

                                                

 
34  Warren Donnelly Economics 28 May, an Excel spreadsheet provided to Marsden Jacob Associates by the 

Department of Water. 
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Truffles 

Less than 2% of the potential demand from the LoI process was indicated to be used for truffles.  

No margin information was obtained for truffles.  However, given the high value of the 

harvested crop, a value equivalent to the net margin for apples was also adopted for truffles i.e., 

$2,257/ML.   

 




