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Executive Summary 

Coleambally Irrigation Co-operative Limited (CICL) requested a valuation of their irrigation assets as at 30 June 

2016 based on a depreciated optimised replacement cost method (DORC).  

This report sets out the DORC approach used for assessing the Fair Value of the irrigation infrastructure assets, 

and the valuation results.  

The principle of the asset valuation is that it provides an independently determined DORC based on the typical 

asset replacement cost (RC) with a modern equivalent asset (MEA) with the same service delivery capability. It 

is determined here for assets identified in the CICL irrigation network as at a nominated date, with the 

replacement cost (RC) of the appropriate MEA assuming average construction costs. 

The scope of the valuation is to determine the DORC of CICL’s infrastructure assets excluding the distribution 

channels and drains.  Distribution channels and drains are considered as permanent assets. 

In summary, the replacement cost of CICL’s irrigation structures as at 30 June 2016 was as follows: 

 Replacement Cost  $168 million 

 DORC valuation  $122 million 
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Important note about your report 

The sole purpose of this report and the associated services performed by Jacobs is to provide Coleambally 

Irrigation Co-operative Limited (‘the Client’) with an estimate of the replacement costs of certain of its irrigation 

assets based on a depreciated optimised replacement cost method as a proxy for a fair value method. The 

services performed are in accordance with the scope of services set out in the contract between Jacobs and the 

Client. That scope of services, as described in this report, was developed with the Client.  

In preparing this report, Jacobs has relied upon, and presumed accurate, any information (or confirmation of the 

absence thereof) provided by the Client and/or from other sources. Except as otherwise stated in the report, 

Jacobs has not attempted to verify the accuracy or completeness of any such information. If the information is 

subsequently determined to be false, inaccurate or incomplete then it is possible that our observations and 

conclusions as expressed in this report may change. 

Jacobs derived the data in this report from information sourced from the Client (if any) and/or available in the 

public domain at the time or times outlined in this report. The passage of time, manifestation of latent conditions 

or impacts of future events may require further examination of the project and subsequent data analysis, and re-

evaluation of the data, findings, observations and conclusions expressed in this report. Jacobs has prepared 

this report in accordance with the usual care and thoroughness of the consulting profession, for the sole 

purpose described above and by reference to applicable standards, guidelines, procedures and practices at the 

date of issue of this report. For the reasons outlined above, however, no other warranty or guarantee, whether 

expressed or implied, is made as to the data, observations and findings expressed in this report, to the extent 

permitted by law. 

This report should be read in full and no excerpts are to be taken as representative of the findings. No 

responsibility is accepted by Jacobs for use of any part of this report in any other context. 

This report has been prepared on behalf of, and for the exclusive use of, Coleambally Irrigation Co-operative 

Ltd and is subject to, and issued in accordance with, the provisions of the contract between Jacobs and the 

Client. Jacobs accepts no liability or responsibility whatsoever for, or in respect of, any use of, or reliance upon, 

this report by any third party. 



Valuation Report  

 

3 
 

1. Introduction 

Coleambally Irrigation Co-operative Limited (CICL) requested a valuation of their irrigation assets as at 30 June 

2016 based on a depreciated optimised replacement cost method (DORC).  

This report sets out the DORC approach used for assessing the Fair Value of the irrigation infrastructure assets, 

and the valuation results.  

The principle of the asset valuation is to provide an independently determined DORC based on the typical asset 

replacement cost (RC) with a modern equivalent asset (MEA) having the same service delivery capability. It is 

determined for assets identified in the CICL irrigation network as at a nominated date, with the replacement cost 

(RC) of the appropriate MEA assuming average construction costs. 

The valuation does not account for site or project specific costs that may have been incurred during the 

installation of the asset; nor does it consider the maintenance or operational history of the asset. The valuation 

takes into account the condition of the asset to estimate expected life. 

This valuation is based on the service capability and in-service age of the assets in the irrigation network as at 

the nominated valuation date of 30 June 2016. Adjustments to benchmark cost estimates are applied to reflect 

local circumstances, to include for a brownfield built environment, and to take account of the asset condition. A 

straight line depreciation method is also applied. A minimum default residual asset life, and hence value, is 

applied to assets in service that have exceeded their standard asset class life, as adjusted by condition.  

Examples of typical project costs that are excluded from consideration in an asset valuation are: 

 Site-specific construction issues due to adverse ground conditions, poor access, weather related issues 

 Site-specific transport issues 

 Removal and disposal of any asset that may have previously been in-service and which was replaced by 

the current asset in-service 

 Overtime labour costs 

 Non-project specific overhead costs 

The RC for a given asset is represented by the estimated average cost for which the asset can be built 

assuming optimum conditions. These costs are considered to be the long run sustainable costs for assets 

constructed by a competent industry service provider using the most efficient means including modern 

construction techniques and technology. 

For consistency in terminology the following definitions has been used to define an MEA: 

 Asset Class: a high level asset classification to which an asset belongs e.g. a distribution channel. 

 Asset Component: the first level disaggregation of assets within a particular Asset Class to account for 

different material or equipment types, eg a ‘Regulator.’  

 Asset Component Type: used to disaggregate Asset Components into asset component types based on 

size, rating, capacity, or other equipment criteria.  For example the asset component ‘Regulator’, may be 

broken down to the asset component types - civil infrastructure, flow control gates, and SCADA control.   

 MEA building block: the modern equivalent assets that would be installed by a knowledgeable and efficient 

operator to replace the existing asset component types. 

We understand that the valuation is required for two main purposes: 

 Technical engineering assessment of asset condition and remaining life 

 Projected estimated replacement cost on a modern equivalent basis, i.e. what would be put in place to 

meet current modern standards, legislation and technology that an efficient operator would install if 

installing assets for the first time (foundations excepting). 
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2. Scope of services and requirements 

Coleambally Irrigation Co-operative Limited (CICL) engaged Jacobs to undertake the valuation of their irrigation 

infrastructure assets as at 30 June 2016. 

The valuations are based on set of asset classes grouped at a relatively high level, reflecting a building block 

componentisation of the assets provided by the CICL (high-level valuation). Business rules are developed and 

applied to allow disaggregation of the building block values to a lower level components and component types 

making up those building blocks. 

These valuations are used to assess the fair value of the infrastructure assets of CICL under Australia 

Accounting Standards Board (AASB 13) ‘Fair Value Measurement’, (AASB116) ‘Property Plant and Equipment’ 

and Department of Treasury Directive (FRD103F).. 

CICL’s broad requirements for this assignment include: 

 A DORC valuation to establish the fair value for infrastructure used to supply irrigation water to scheme 

members excluding channel and drain waterways and banks, and other perpetual assets 

 The level of componentisation of assets has been based on conventional regulatory and financial asset 

valuations  

 Valuation of assets of CICL which are located within their service boundaries 

 Analysis of the asset records contained within CICL’s asset management database to form the basis of the 

valuation 

 Requests for additional asset information that may need to be sourced by CICL from secondary databases 

or information systems including drawings and diagrams, GIS, major asset commissioning or construction 

records, and any other reports or documentation relating to asset condition or asset ages 

 The development and estimation of MEA unit rate costs applicable to CICL and its region, applying existing 

information from CICL, and the knowledge and experience of our water engineering team; 

 Agreement of key stakeholders on the common MEA building blocks and unit rates to be used in the 

valuation, including via discussions with CICL 

 A validation of the valuation data listings. The validation of data has been undertaken through a 

combination of desk top assessments and site inspections. The site inspections has been based on the 

sample program developed by CICL unless we see a significant reason to modify the program 

 The provision of the valuation information to CICL in the same format in which the data was provided. This 

is to enable CICL to upload the valuation information into their finance system 

The valuation date of assets in operation is 30 June 2016. No valuation has been undertaken on assets that are 

in the process of being constructed, or in the process of being removed as at 30 June 2016. 
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3. DORC framework 

The overall principal of an asset valuation in compliance with the Australian Accounting Standards is that it 

provides an independently determined DORC valuation that represents the lowest alternative, efficient cost to 

replicate the asset as required for its current and intended use with a MEA with the same required service 

delivery capability. 

The approach follows the following four steps: 

 Preparation of a list of MEA building blocks which are representative of the range of assets that exist in the 

water authority’s data listing 

 Establishment of the current RC unit rate of each MEA in service at the valuation date 

 Depreciation of the RC unit rates to reflect the expended and hence, remaining useful life of the asset in 

service taking into account asset condition 

 Optimisation to adjust the depreciated replacement cost for over-design, over-capacity and redundant 

assets and ensure that obsolete, poorly sized or poorly located assets are not included in the asset base 

The CICL irrigation system has a fixed capacity defined by its water entitlement and fixed physical asset 

capacity. Since the replacement works are on like for like basis, an optimisation step was not undertaken. 

The DORC approach agrees with Australian Accounting Standard (AASB) requirements. 

3.1 AASB116 Australian Accounting Standard 

The stated objective of Australian Accounting Standards AASB 116 is “… to prescribe the accounting treatment 

for property, plant and equipment so that users of the financial report can discern information about an entity’s 

investment in its property, plant and equipment and the changes in such investment. The principal issues … are 

the recognition of assets, the determination of their carrying amounts and the depreciation charges and the 

impairment losses to be recognised in relation to them.” 

The key findings from our review of AASB 116 are: 

a) The DORC method was considered to be consistent with the AASB 116 measurement, with straight line 
depreciation as an acceptable depreciation method 

b) The selection of DORC is a question of accounting policy (historical cost and revaluation are other 
available options under AASB 116). All of these options seek to establish a fair value equivalent 

c) However, strict compliance with and adherence to AASB 116 requires an optimisation step as described 
above 

3.2 Modern equivalent engineering replacement asset (MEERA) 

MEERA or MEA is the term given to the standardised range of components and equipment that would be used 

if a utility were to replace its existing inventory of assets with a modern equivalent inventory. The main concept 

is that it is not the asset in-situ that is being valued, but its modern equivalent replacement, taking into account 

technological and construction method improvements that have occurred in the industry since the asset being 

valued was installed and as is required for the intended use. 

The MEA may therefore differ from the existing asset due to: 

a) An unnecessarily small and immaterial graduation between assets by types/sizes (e.g. pipe sizes that are 
no longer in use and/or are close in size and capacity to a currently used standard) 

b) Changes in technology and/or product development 
c) The asset is no longer available. (This is similar to (b) above, and usually arises where technical 

obsolescence results in a particular type or style of asset no longer being available) 

The MEA will have the same, or, in some cases as a result of technological advancements, enhanced service 

capability as the existing assets on the reference date of the valuation (30 June 2016). The MEA should be 

commercially available technology and proven to the extent that a prudent system owner would use it in its 
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system. The benefit of the MEA approach is that it captures improvements in efficiency resulting from 

technological enhancements either with respect to the asset itself or the construction method. 

The MEA may, by its nature, introduce service enhancements, or over-engineering compared to the existing 

asset.  This may result in an over-estimation of the capital value of the asset.  

The approach to the estimation of the replacement cost of major assets, e.g. bridges, is a bottom up approach. 

An appropriate scaling factor has been applied to adjust the unit cost of the individual components to 

compensate for differences in functionality between the modern replacement and in-situ asset, relying on 

reference costs provided by CICL. 

Some discreet assets are unique and unit rates have been estimated on a “case by case” basis, using reference 

project data. In some instances unique assets may not lend themselves to an MEA valuation approach, e.g. 

SCADA, monitoring, and control systems. These asset types have been valued using asset book value. 

3.3 Replacement cost 

The RC is the current cost of replacing the existing water network asset with its MEA.  RCs are the long run 

sustainable competitive prices for assets constructed by a competitive industry service provider using the most 

efficient means.  

For each component type, the replacement cost has been based on a modern equivalent “reference” asset. Its 

estimation assumes average conditions for construction difficulty associated with asset. 

Cost inputs are selected to be consistent with the characteristics of the asset from a number of sources.  There 

is a hierarchy of allowed Fair Value measurements. The highest priority is ascribed to quoted prices 

(unadjusted) in active markets for identical assets (level 1 inputs). The lowest priority is ascribed to 

unobservable inputs (level 3 inputs). 

For this project the following hierarchy of pricing inputs was adopted which was dependant on the data 

availability in sourcing the inputs to the replacement cost determination for a given asset: 

 Project cost information provided by CICL in relation to recent infrastructure projects that it has undertaken 

 Recent projects delivered by Jacobs for regional water companies predominantly in Victoria, where it is 

relevant and consistent with what we would expect in regional New South Wales 

 Trade suppliers pricelists for specialised equipment or facilities 

 Public domain sources such as Rawlinson’s Construction Cost Guides 

 The knowledge of the experienced team that is involved in the management and technical direction of 

many projects across the Jacobs water business portfolio in south east Australia 

The replacement costs include the following components: 

 Base cost - Material supply and installation 

 General site works – 10% 

 Design  - 10% 

 Contingencies - Nil  

3.4 MEERA Building blocks and Unit rates 

The modern equivalent engineering replacement asset (MEERA) (otherwise known as modern equivalent asset 

(MEA)) costs are based on a number of standard building blocks that are applied to all assets. The degree of 

sophistication with the building blocks depends on the quality of the asset data, and the proposed building 

blocks are aligned with CICL’s asset management system. 
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3.4.1 Channel Regulators 

Regulators are defined as the structure onto which flow control gates are fitted, and comprise various types that 

can be described as follows: 

 River offtake regulator 

 Channel regulators for level and flow control within the channel 

 Combined road or access crossing and regulator 

 Escape regulators to discharge to drains or waterways 

The existing regulators are of various types and sizes depending on the hydraulic requirements and type of flow 

control.  

Approximately 44% of all regulators in the CICL system are fitted to combination regulator structures. In this 

valuation it is assumed that the new regulator component has been structurally separate, but located 

immediately upstream of the existing road or access crossing. The approach used by SKM for the 2011 MEERA 

report assumed that the two structures would be completely separate. This change affects the type of 

foundations for the bridge structure. 

Some channels and regulators have a larger physical capacity than required for the current flows and/or 

redundant bays with older style gates used only for draining the channel. The number of regulator bays 

assumed for these sites is equivalent to the existing number of Flumegates.  

There are several major channel regulators or offtakes with unique requirements. These are costed separately 

below. Except for the Main Canal offtake, it is assumed that all regulators with radial gates are replaced with 

regulator bays to suit Flumegates.  This is based on the recent regulator upgrading at Morundah Road (IF2189), 

and is assumed that the original 3.6m wide radial gates is replaced with the same number of the largest size 

Flumegates.  The cost of these regulators is based on the original designs and the Morundah regulator works in 

2014. 

The regulator costs are for the civil works only. The flow control component of a regulator, i.e. the Flumegate, is 

included separately in Asset Groups 537 and 700 - Flumegates.  The regulator cost is based on similar works in 

Victoria.  The cost of the large regulators on the Main Canal, eg IF2168 Main Offtake, is based on the original 

design concrete quantity and current rates for concrete construction, plus the gates and beaching costs.  

Table 1 - MEERA - Regulators 

Group Type MEERA Description Data required MEERA Replacement Cost 

509 Channel 
Regulator - 
Standard 

Precast concrete flume, typically 1.8m x 
1.8m x 5m for each bay to suit a Flumegate. 

Gates/bays (look up “M” number of 
regulator bays) 

(Regulators data) 

$75,000/bay 

505 Road bridge & 
Regulator 

Regulator – same as standard Type 509 Gates/bays (look up “M” number of 
regulator bays) 

(Road bridges data) 

Regulator cost 
Site specific: 

IF2181  $700,000 
IF2189  $700,000 
IF2532  $470,000 
IF2193  $700,000 

595 Road bridge 
(Regulator) 

Bridge associated with the regulator 
Rectangular bridge foundations to suit 
adjacent regulator 
 

Span, 
Width 

(Road bridges data) 
 

Bridge deck $2,700/m2plus 
Foundation $45,000/site 

 
Site specific: 

IF2181  $1.21M 
IF2189  $1.22M 
IF2532  $1.1M 

IF2193  $1.22M 
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Group Type MEERA Description Data required MEERA Replacement Cost 

506 Access bridge & 
Regulator 

Regulator – same as standard Type 509 Gates/bays (look up “M” number of 
regulator bays) ) 

(Type 506 506B Data) 

Regulator cost/ bay 
 

Site specific: 
IF2168000  $2.08M 
IF2179000  $0.93M 

506B Access bridge & 
Regulator 

Bridge associated with the regulator 
Rectangular bridge foundations to suit  
adjacent regulator 
 

Span Length  “I” 
Width “J” 
Spans “F” 

 
(Type 506 506B Data) 

Bridge deck $2,700/m2plus 
Foundation  $45,000/site 

 
Site specific: 

IF2168001  $0.45M 
IF2179001  $1.68M 

507 Road culvert 
and Regulator 

Regulator – same as standard Type 509 Gates/bays (look up “M” number of 
regulator bays) 
(Culvert data) 

Regulator cost 
 

597 Road culvert 
(Regulator) 

Culvert associated with the regulator 
Culvert to suit  adjacent regulator 

Diameter 
(Culverts data) 

Culvert cost  as per ‘Road Culvert” 
 

508 Access culvert 
and Regulator 

Pipe culvert with structurally separate 
precast regulator flume 

Gates/bays (look up “M” for number of 
regulator bays) 

Diameter 
(Culverts data) 

Regulator cost, plus 
Culvert cost as per “Access culvert” 

 

524 Escape Same as Access Culvert and Regulator Type 
508 

Gates/bays (look up “M” for number of 
regulator bays) 

Diameter, 
If Dia. = 0, then no culvert 

(Escape data) 

Regulator cost, plus 
Culvert cost as per “Access culvert” 

 

 
3.4.2 Flumegates 

Flumegates are the primary flow control gate used by CICL across its irrigation system. The gates have been 

installed over the last 10 years as part of a modernisation program, and either retrofitted to existing concrete 

regulators, or into new precast regulator flumes.  

The existing Flumegates are of various sizes depending on the hydraulic requirements and existing regulator 

dimensions. The CICL database supplied has the details of the Flumegate size at each site, but is not linked to 

an asset number.  

The database includes Flumegates for both regulators and farm outlets. A similar situation occurs with Type 700 

assets – Meter Outlets post 2013, which also includes both regulator and farm outlet Flumegates. 

The Flumegate costs are taken from the Flumegate supplier’s price list. 

Table 2 - MEERA - Flumegates 

Group Type MEERA Description Data required MEERA Replacement Cost 

537 Flumegate Flumegate, various sizes for regulators Gate type “FlumegateR” 
Gate size 

(Flumegate - “MasterGateList”) 
Supplier Price List 

$17,000 to $94,000/gate 

537 Flumegate Flumegate  various sizes for farm outlets Gate type “FlumegateM” 
Gate size (Standard 626 or 1070) 

 
(Flumegate - “MasterGateList”) 

Supplier Price List 

Width 626 mm (Small) 
Flumegate  $16,800/siteplus 

Civil works  $16,000/site 
Width 1070 mm ( Large) 

Flumegate $ 20,500/siteplus 
Civil works $25,000/site 

 
3.4.3 Bridges 

Bridges are used for crossing channels and drains, and have been classified by CICL into various types as 

follows: 
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 Road 

 Access  

 Footbridge/walkway   

The MEERA for bridges has been in the form of a crossing that maintains the same functionality as the existing 

structure. Some bridges has been replaced as pipe culverts on low capacity channels and drains where it is 

more economical. In the 2011 MEERA report, the proposed flow criteria was 400 ML/d.  This criteria has been 

reviewed and it is now considered that a lower flow of 200 ML/d is more appropriate, based on the pipe sizes 

required.  Refer table below. 

Road bridges are currently being widened to meet current road safety requirements. It has been assumed that 

the extra width has been met by the Road Authority wanting the extra width, rather than CICL, so therefore the 

cost/valuation is based on the current asset width.  

The bridge widths have been based on the currently used 1.2 m wide precast bridge beams, and this will result 

in marginally wider bridges than currently exists. 

Some multi-span bridges with individual spans less than 7m may be replaced as single span bridges in the 

future.  This is optimisation, and is not proposed for the valuation. 

The bridge deck cost is based on recent works at the Morundah Road bridge replacement. The foundation cost 

is based on the original footing design and current construction costs.  For the relatively new bridge on the Sturt 

Highway IF3352, the cost is the CPI indexed cost from 2001.  

Table 3 - MEERA - Bridges 

Group Type MEERA Description Data required MEERA Replacement Cost 

502 Access Bridge Capacity > 200 ML/d Pre-stressed concrete 
bridge beams on concrete piers with guard 
railing 
 
 
Capacity < 200 ML/d  Culvert 
 

Capacity “O” 
Span Length  “I” 

Width “J” 
Spans “F” 

 
(Asset 502 -Access bridge data) 

Bridge deck -  $2,700 /m2plus 
Foundation/piers  - 

$16,000 /span 
 
 

< 120 ML/d Access  Culvert – DN1500 
< 201 ML/d Access Culvert – Twin 

DN1500 

591 Road Bridge Capacity > 200 ML/d Pre-stressed concrete 
bridge beams on concrete piers with guard 
railing 
 
 
Capacity < 200 ML/d  Culvert 
 

Capacity “O” 
Span Length  “I” 

Width “J” 
Spans “F” 

 
(Road Bridge data) 

Bridge deck -  $2,700/m2plus 
Foundation/piers  - 

$23,000 /span 
 
 

<120 ML/d Road Culvert – DN1500 
<201 ML/d Road Culvert – Twin DN1500 

Unique site: 
IF3352   $1,600,000 

519 Walkway Galvanised steel walkway, 600 mm wide 
with handrails 

Length 
(Walkways data) 

$400/m 

 
3.4.4 Culverts 

Culverts are used for crossing channels and drains, and have been classified by CICL into the following types. 

 Road culvert 

 Access culvert 

 Maintenance Culvert 

Some culverts are combination structures associated with regulators, namely Types 507, 597 and 508, and 

these has been valued as separate assets. 
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The culvert costs are based on similar works for other irrigation businesses, with very limited CICL data to 

benchmark local costs. 

Table 4 - MEERA - Culverts 

Group Type MEERA Description Data required MEERA Replacement Cost 

503 
507 
597 

Road Culvert Reinforced concrete pipe culvert, 24 m long, 
with headwalls  

Type 
Diameter 

(Culvert data) 

Refer table below 

503 Road culvert @ 
State Highway 

Reinforced concrete pipe culvert, 40 m long, 
with headwalls and with sealed construction 
side track 

Type – eg Road MR 321, 596 
Diameter 

Refer table below. 
Adopt 200% of Road Culvert 
Plus $80,000, for side track 

504 
508 

Access Culvert Reinforced concrete pipe culvert, 12 m long, 
with headwalls 

Type 
Diameter 

Refer table below 

523 Maintenance 
Culvert 

Reinforced concrete pipe culvert, 5 m long, 
with headwalls 

Type 
Diameter 

50% of a Type 504 

 

Table 5 - MEERA – Culvert Details (values in mm) 

Culvert size Diameter MEERA Description Road Culvert Access Culvert 

Small <700 DN 600 $65,000/site $30,000/site 

Medium 700 to 1000 DN 900 $85,000/site $40,000/site 

Large 1000 to 1300 DN 1200 $105,000/site $50,000/site 

Extra Large >1300 DN1500 $140,000/site $70,000/site 

 

A number of assets comprise multiple pipe barrels and for these sites the cost is increased as follows: 

Table 6 - Cost increases for multiple pipe barrels 

Rows 
(Waterway no. - column “F”) Cost factor Comment 

0 1.0 To address possible data error 

1 1.0  

2 1.5  

3 2.0  

>3 2.0 To address possible data error 

 
3.4.5 Farm Outlets 

Historically, CICL has used dethridge wheels for metering supply to farms. To comply with national metering 

standards, CICL replaced all dethridge outlets with Flumegate type meters after the 2011 valuation. 

The Flumegate outlets are split into Flumegate and the concrete civil works in the CICL Type 700 database 

since these components have different economic lives.  As the works are recent, the book value plus CPI 

escalation was used for the civil works replacement cost.  The Flumegate costs are based on the supplier’s list 

price. 

The Type 700 Meter Outlet database also includes Flumegates for a few recent regulator upgrades.  For the 

large unique regulators on the Main Canal, namely IF2179, 2181, 2189, 2532, 2193, the associated Flumegates 

have been added to the database. 

We divided the large number of meters for pipe outlets into two groupings: 

 Small meters for Stock & General purposes (typically a 50 mm diameter propeller meter) 
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 Large meters for irrigation purposes (450 mm diameter MACE meters) 

A large number of assets have no details, and are assumed as 450 mm diameter meters. 

Table 7 - MEERA - Meters 

Group Type MEERA Description Data required MEERA Replacement Cost 

700 Flumegate, post 
July 2013 

Flumegate meter with precast concrete 
flume  
 
Flumegate Regulator 

700.1  Flumegate 
700.2 Civil 

 
(Asset 700 data) 

Flumegate – Supplier list price 
Civil - Book value plus CPI 

 

526 50 mm S&G 50 mm S&G metered outlet  
Cost is for meter only. 

Meter type 
Diameter <110 mm 
(Flowmeter data) 

$1,000/meter 

526 450 mm meter 450 mm MACE meter  
Meter and telemetry. 

Meter type 
Diameter >110 mm 
(Flowmeter data) 

$15,000/meter 

 
3.4.6 Subway 

These structures provide for cross drainage under CICL channels. The diameter of the piped structures varies 

depending on catchment size from 300 mm to 1,500 mm. 

There is no detail for some subways and for these it has been assumed that they are valued as the mid-size 

subway and 20 m long. 

As there is no recent local costs, the subway costs are based on similar works for other irrigation businesses. 

Table 8 - MEERA - Subways 

Group Type MEERA Description Data required MEERA Replacement Cost 

518 Subway - Small RC piped structure, 600 mm dia, with 
precast end structures,  
Length varies with channel size. 

Diameter <700 mm 
Length 

$2,400/m 

518 Subway - 
Medium 

RC piped structure, 750 mm dia.x 20 m long Diameter 700 to 1100 mm 
Length 

$2,500/m 

518 Subway - Large RC piped structure, 1350 mm dia. Diameter > 1100 mm 
Length 

$3,000/m 

 
3.4.7 Drainage inlet 

Piped inlets are located on the drainage channels, and range from 225 to 600 mm in diameter. The inlets are 

constructed from either concrete or HDPE. 

The asset group falls into two pipe size groupings, and hence two inlet sizes have been adopted for the 

MEERA.  

The unit costs are based on recent works by CICL. 

Table 9 - MEERA - Drainage Inlets 

Group Type MEERA Description Data required MEERA Replacement Cost 

512 Drainage inlet - 
Small 

Reinforced concrete pipe culvert, DN 
300mm, 10 m long with inlet pit and rock 
beaching at outlet. 

Diameter <350mm $3,500/item 

512 Drainage inlet - 
Medium 

Reinforced concrete pipe culvert, DN 
600mm, 10 m long with inlet pit and rock 
beaching at outlet. 

Diameter >350mm $7,000/item 
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3.4.8 Guardrail 

Guardrail is used on road bridges and culverts for road safety purposes.  

CICL data does not include guardrail lengths. A typical length of 25 m is used for the valuation.  This value is 

based on the site inspection and allows for bridge approaches.  The cost is based on the recent work at the 

Morundah Road bridge replacement. 

Table 10 - MEERA - Guardrails 

Group Type MEERA Description  Data required MEERA Replacement Cost 

539 Guardrail Galvanised steel railing Item(Guardrails data) $10,000/item 

 
3.4.9 Other Minor Assets 

CICL has other lower value assets including groundwater pumps, radio installations, and actuators.  Following 

discussion with CICL, only assets with a value greater than $10,000 are included in the MEERA valuation.   

As the asset information is limited, the valuation is based on updating the book value by escalation using the 

Consumer Price Index.   

3.5 Depreciated Replacement Cost 

3.5.1 Asset useful life 

The useful life of structures is dependent on factors which include: 

 Design criteria 

 Materials 

 Construction techniques (precast, insitu) 

 Construction quality 

 Service conditions (channel, drain, climate, vehicle/live loading, frequency of loading, soil stability) 

 Maintenance activities 

The field inspections provided an opportunity to observe and record qualitative conclusions on these factors.  

Refer Appendix A. 

Some structures will need replacement before the end of their design life due to external factors.  An example is 

where road authorities require wider roads for increased road traffic and public safety.  This has already 

occurred at several sites. 

The useful life for different assets for this MEERA valuation has been based on a review of industry standards 

and the 2011 MEERA report.  The adopted life is also based on the utilisation of available CICL data.  The 

major regulators on the Main Canal are substantial structures and have a life expectance of 100 years (not 

including the bridge decking).  The adopted life is subjective and provides a likely design life before replacement 

works are required. 

The valuation includes the application of straight line depreciation of the assets.  The proposed asset lives are 

in Table 11. The adopted residual life is for assets in use that have exceeded their adopted useful life (condition 

adjusted).  
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Table 11 : Adopted asset useful lives (years) 

Structure 
Type Code Description CICL Design Life MEERA 2011 

Adopted 
MEERA 2016 Residual Life 

509 Regulator 100 
Major Regulator 100 
Minor Regulator 80 

Major (>2,000ML/d) 100 
Minor (<2,000ML/d) 80 

5 

502 Access bridge (drain) 100 100 90 5 

502 Access bridge (channel) 100 90 90 5 

591 Road bridge (drain) 100 90 80 5 

591 Road bridge (channel) 100 80 80 5 

503 Road Culvert 100 90 80 5 

504 Access Culvert 100 90 80 5 

509 Regulator 100 
Major Regulator 100 
Minor Regulator 80 

Major (>2,000ML/d) 100 
Minor (<2,000ML/d) 80 

5 

505 Regulator (& Road bridge) 100 
Major Regulator 100 
Minor Regulator 80 

Major (>2,000ML/d) 100 
Minor (<2,000ML/d) 80 

5 

595 Road bridge (& Regulator) 100 Bridge 70 80 5 

506 (Access bridge &) Regulator 100 80 
Major (>2,000ML/d) 100 
Minor (<2,000ML/d) 80 

5 

506B Access bridge (& Regulator) - - 80 5 

507 Road culvert & regulator 100 80 80 5 

508 Access culvert & regulator 100 80 80 5 

510 Dethridge outlet 60 60 NA NA 

511 Pipe outlet 40 80 80 5 

512 Drainage Inlet 40 80 80 5 

517 Flume 50 80 80 5 

518 Subway 50 80 80 5 

519 Walkway (Galv. Steel) 30 50 80 5 

523 Maintenance culvert 50 80 80 5 

524 Escape 50 80 80 5 

525 Other structures 50 50 50 5 

526 Flow Meter –S&G 20 20 20 5 

526 Flow Meter – other 20 50 40 5 

528 Pump Saddle Meter 20 20  5 

531 Actuators 40 40 40 5 

532 Tilting Door 40 40 40 5 

535 Ultrasonic Meter 20 50  5 

537 Flume Gates – Meter  50 (ave civils & Flumegate) 25 (Flumegate only) 5 

537 Flume Gates – Regulator gate  30 25 5 

538 Magflow Meters 30 50 40 5 

539 Guardrail  80 80 5 

700 Flume Gates (Post July 2013) - - 
700.1   FG’s 25 
700.2 Civil’s  80 

5 

 
3.5.2 Field Verification 

To achieve confidence in the accuracy of the asset data used in the valuation, field verification was undertaken. 

The objective of the verification process was to better understand the asset types, details, age, and condition. 

The verification included field inspections on a sample of sites developed by CICL. The following inspection 

data was collected: 

 Asset configuration (to confirm the source data is representative) 

 Details of regulators and bridges 

 Condition of structural components 
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The field assessments also assisted in: 

 Verification  of the CICL asset data base description 

 Verification of the CICL asset condition rating 

 Assessment of the remaining life of structures 

 Assessment of whether the replacement works will be different (such as combined road bridge and 

regulator structures) 

 Development of appropriate unit rates (such as use of precast components) 

 Assessment of sites with unique features 

Inspections were undertaken with CICL staff over two days in August 2016.  The inspections included assets 

from across the irrigation district for appropriate geographic distribution.  Details of the assets inspected and key 

findings are in Appendix A. 

CICL’s six level condition rating methodology was used.  The CICL database labels the condition rating as 

“Structure Failure Risk” which is equivalent to the Asset Condition Rating.  Our condition assessments were 

high level visual appraisals of nominated assets only and allowed us to make a determination, in general, on the 

condition ratings applied by CICL.  The channels were empty which enabled assessment of the whole structure, 

except for full pipe culverts.   

Our independently determined asset condition ratings (ACR) are generally within 1 level higher or lower than 

CICL’s assessments. We are therefore satisfied that extrapolated adjustments for potential bias in ACRs is not 

required across the asset portfolio.   

Some discrepancies were found in the asset descriptions. However, these instances were minor and infrequent, 

and not indicative of a systemic issue. We are therefore satisfied that the database is a credible representation 

of CICL’s water assets and a sound basis for the valuation.  The valuation required no adjustments for systemic 

data discrepancy. 

3.5.3 Depreciation and residual life 

Depreciation was applied to the RCs to reflect the remaining useful life of the assets in service.  Replacement 

costs were adjusted using conventional straight line depreciation to reflect the assets’ remaining useful lives.  A 

set of standard asset lives reflecting industry experience was adopted and agreed with CICL.  The remaining 

asset life is the difference between the standard life and actual or estimated asset age. 

Table 12 provides the condition based depreciation and remaining useful life factors.  We have applied these 

factors where appropriate and sufficient condition assessment information is available. 

Table 12 : Condition based depreciation and remaining useful life (RUL) factors 

Condition Rating 1 2 3 4 5 6 

Risk of Failure Nil expected Low Medium High Imminent Failed 

Depreciation as % of RC 0% 25% 50% 75% 95% 100% 

RUL as % of effective life 100% 75% 50% 25% 5% 0% 

Comment Perpetual assets 
likely to use a 

rating of 1 or 2 

     

 

We applied a residual life and value where an asset is at or beyond its asset class life (as adjusted by 

condition).  This residual life and value is asset type dependant.  The adopted residual life allows for a 

necessary period to implement planning and project works to replace ageing assets. CICL indicated that a 

residual life of five years should be applied to align with valuation cycles.  

Table 11 provides a list of residual lives applied in the valuation. 
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3.5.4 Interest during construction (IDC) 

The methodology can take into account the interest costs incurred during the construction phase.  As each 

structure is relatively minor and can be built with several months, the interest cost is not included. 

3.5.5 Escalation 

The CPI rates provided by the Australian Bureau of Statistics (ABS), average for all Australian capitals, were 

used to align recent historical costs to 30 June 2016.  

3.5.6 Works in progress 

Assets that are in service as at 30 June 2016 are valued using the DORC method in line with the reference date 

for the valuation.  

3.5.7 Decommissioned assets 

Assets which are decommissioned or not in operation from 30 June 2016 have been removed from the asset 

data and / or identified for exclusion from the valuation. 

3.5.8 SCADA and system control assets 

SCADA and related systems (e.g. monitoring, controls, etc.) have their own specific sets of functionality and 

capability. Whether commercially acquired or developed in-house, they do not lend themselves to valuation 

using the MEA approach. We used book values for such assets. 

3.5.9 Communication systems 

Communication systems, forming the ‘back bone’ communication links between SCADA assets and site to site 

voice communications also do not lend themselves to valuation using MEA for the same reasons as the SCADA 

systems. We again used book values for such assets. 

3.5.10 Capital spares 

Capital spares are associated with long lead time, difficult to obtain, or, in some cases, obsolete assets, held for 

critical and high value asset breakdown and emergency replacement purposes. 

No capital spares were noted in the asset database, although CICL has spare Flumegates in storage.  These 

assets are valued at around $200,000. Since they are not material in the overall valuation, the capital spares 

are not included in the valuation.  
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4. Asset Valuation Results 

Reflecting the approach and inputs outlined in section 3, Table 13 summarises our valuation of CICL’s irrigation 

assets as represented by the DORC. 

Table 13 : Irrigation Asset Valuation Summary (age in years) 

Asset Class Description Quantity Weighted Ave Age Replacement Cost 
Depreciated Replacement 

Cost 

700 Series Flumegates (700.1) 113 1 $6,074,993  $5,964,544  

700 Series Regulators (700.2) 87 2 $2,135,652  $2,091,656  

Flow Meters (526) 198 15 $1,626,000  $1,245,111  

Flumegates (537) 833 9 $17,745,885  $15,708,417  

Bridge (502) 54 49 $7,330,100  $6,798,525  

Culvert (503) 254 48 $24,335,000  $20,253,291  

Culvert (504) 112 48 $4,040,000  $3,780,500  

Regulator (505) 23 53 $7,820,000  $3,437,500  

Regulator (506) 14 51 $6,535,000  $3,666,250  

Bridge (506B) 15 53 $4,691,993  $3,062,637  

Regulator (507) 18 52 $1,575,000  $1,031,250  

Regulator (508) 76 49 $9,835,000  $7,732,625  

Regulator (509) 192 51 $29,662,500  $18,129,006  

Drainage Inlet (512) 1066 50 $4,497,500  $4,341,339  

Subway (518) 24 44 $1,140,440  $1,074,566  

Bridge (519) 67 39 $368,754  $355,563  

Culvert (523) 24 50 $390,000  $377,438  

Regulator (524) 38 49 $3,905,000  $3,338,375  

Bridge (591) 70 45 $17,634,932  $10,772,485  

Bridge (595) 21 53 $7,802,894  $3,468,705  

Culvert (597) 18 51 $2,542,500  $1,763,750  

Guardrail (539) 0 9 $370,000  $329,788  

Pumps 2 9 $400,000  $86,524  

Remainder 137 17 $5,818,807  $3,481,648  

Totals  41 $168,277,951  $122,291,492  

Totals in $M   $168 M $122 M 

 

The Fair Value of CICL’s irrigation asset as a whole, as established by our DORC valuation, is $122M. 

The calculations, assumptions and inputs supporting the above Fair Value valuation are in the soft copy models 

provided with this report.  

4.1 Renewals profile 

It is understood that this report will be used by financial consultants to determine an annuity that enables the 

assets to be replaced as they reach the end of their useful life.  A critical input is the renewal profile.  The 

renewals profile has been calculated from the ‘year constructed’ and ‘design life’ fields and is shown in Figure 1. 
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Figure 1 : Asset Renewal Profile 

 
 

4.2 Comparison with previous valuation 

The 2011 MEERA determined a replacement cost of $141 million and a Depreciated Replacement Cost of 

$75 million.  This comparison shows a 19% increase in RC value and a 63% increase in DRC value for the 

irrigation assets, between the two valuations. 

Key drivers for the increase in RC are cost escalation, a greater number of Flumegates, changes to the building 

block methodology, and the adopted depreciation rates.   

A detailed analysis was not undertaken to understand the level of impact each of these factors may contribute 

to the overall difference.  

Based on the Australian Bureau of Statistics inflation price indices for the period 2011 to 2016, the Australian 

average CPI inflation was 9.5%.  The remaining difference is expected to be a combination of the factors 

mentioned above. 

A comparison of the renewals profile is shown in Figure 2. 
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Figure 2 : Comparative Asset Renewal Profile 2011 and 2016 

 
 

4.3 Sensitivity Analysis 

We calculated an annuity that enables assets to be replaced as they reach the end of their useful life. The 

annuity is calculated using the following formula: 

Annuity = NPV x r/(1-(1+r)
-n

) where: 

r = the rate of return n = number of years 

NPV = the net present value of the series of expenditures. 

The “year constructed” field and “design life” fields from the asset register are used to establish the asset 

renewal profile. A profile that assumes all assets have a 100% design life (the base case) is provided in Figure 

3. 
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Figure 3 : Asset Renewal Profile – 100% Design Life 

 

As many assets are now beyond their theoretical design life, an additional five years is added to their design life 

beyond the current start date. All model scenarios are based on the asset register as at 1 July 2016 and 

assume the calculated annuity is available from year one. It is also assumed that $20 m is currently available in 

CIMCL renewals account. The renewals annuity calculated is based on 2016 dollars and it is expected that this 

would increase from year to year based on CPI increases for the assets to be replaced. 

The following table provides the base case annuity under differing rates of return. The rates of return are post-

tax real returns. 

Table 14 - Base case annuity modelling 

Rate of return (real, post tax) 3% 4% 5% 

100 year $1,149,753 $874,482 $552,335 

200 year $1,255,283 $927,405 $577,706 

To represent a more likely asset replacement schedule, the renewal profile was adjusted to allow design life to 

vary randomly by +/- 15%. The variation for a particular asset was randomly generated and 1,000 simulations 

were completed to obtain results. The simulations provide a distribution of results, with the 50th and 95th 

percentile presented below in Table 7.10. A number of scenarios were also modelled which assess the impact 

of changes to replacement cost or change in the design life. The scenarios are provided in Table 15. 

Table 15 - Modelled scenarios 

Modelled Scenario Replacement Cost Design Life Design Life Variation 

1 (Base case) 100% 100% 0% 

2 100% 100% 15% 

3 125% 100% 15% 

4 100% 80% 15% 

5 125% 80% 15% 

For each scenario a number of outputs are provided: the 50th and 95th percentiles and also an annuity that 

ensures the balance does not drop below zero. This is a ‘constrained’ result, which minimises the annuity but 

ensuring the balance remains above zero. This output was generated using non-linear programming. All of the 

scenarios use a 3% real rate of return. 
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The results of the modelling are provided in Table 16 and Figure 4. 

Table 16 - Renewals modelling results 

Scenario 50% 90% Constrained 

2 $1,242,407.99 $1,263,974.77 $1,260,807.97 

3 $1,824,722.66 $1,850,151.74 $1,782,159.19 

4 $2,354,328.35 $2,410,054.55 $3,648,327.01 

5 $3,101,143.76 $3,170,801.52 $4,933,869.31 

 

Figure 4 - Annuity results 

 

The following conclusions can be made from the above results: 

1. An increase in replacement cost of 25% increases the constrained renewals annuity by 55% while a 

reduction in design life of 20% increases the annuity by 217%. The combination of increased replacements 

costs and reduced design increases the annuity by 329%. 

2. Increasing the forward look period from 100 to 200 years does not significantly influence the analysis. 

3. The analysis indicates the importance of both the design life and replacement cost in the total annuity. 

Figure 5 and Figure 6 show the impact of the constrained modelling and what is driving the increase in the 

annuity when either the design life falls or the replacement cost increases. In the base case, the annuity would 

see the bank balance fall below zero at around 2050. The constrained result ensures the bank balance remains 

above zero which sees a slightly increased annuity. Under Scenario 5, where the design life is reduced and 

replacement cost increased, the bank balance falls below zero much earlier, around 2027. To avoid this, the 

required annuity is much greater. This does however result in a significant bank balance at the end of the 100 

year modelling period. The graphs for all the Scenarios are provided in Appendix B for comparison. Appendix C 

provides the simulation outputs. 
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Figure 5 : Comparison of base case unconstrained and constrained results 

 

Figure 6 : Comparison of Scenario 5 unconstrained and constrained results 

 

 

4.4 Limitations 

The overall valuation is soundly based.  However, the accuracy of the valuation is dependent on the following 

factors: 

 The accuracy and completeness of CICL data 

 The relevance of reference cost data, i.e. recent construction or design estimates 

 Assumptions on asset life 

 The valuation applies to an asset group, not necessarily to an individual site, which may have unique 

features.  
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Appendix A. Field Inspections 

Field Verification  

To achieve a high level of confidence in the accuracy of the asset data forming the basis of the valuation, field 

verification of assets was undertaken. The objective of the verification process is to develop an understanding of 

the asset types, asset details, age, and condition of the asset base. 

The verification process included field inspections based on a sample program of site visits developed by CICL. 

During these inspections data was collected on: 

 The configuration of the asset to confirm that the source data is representative 

 Details of regulators and bridges 

 The condition of structural components 

The field assessments also assisted in: 

 Verifying the description in CICL’s asset data base 

 Verification of the asset condition rating 

 Assessment of the remaining life of structures 

 Assessment of whether the replacement works has been the same or different, such as for combined road 

bridge and regulator structures 

 Development of appropriate unit rates for the valuation, eg use of precast components  

 Assessment of sites with unique features 

Improvement Opportunities 

Based on the site inspections, and project valuation, CICL’s asset database could be improved for its own 

purposes and for future MEERA valuations, and the following is suggested: 

 Add details for all replacement assets  

 Add Flumegate sizes at each regulator and align with asset number 

 Ensure completeness by adding missing data, eg pipe diameter or length  

 Review number of asset components on complex structures such as road culvert regulators which have 

different materials and asset life 

 Pump stations - add capacity, head, pump type and size, motor size 

General Observations 

A number of general themes emerged from the site inspections and comments are grouped by asset type. 

a) Combined Bridges and Regulators 

Description 

 Bridges are built integral with a regulator. 

 The bridge has a concrete floor and forms the apron to the regulator. 

 Some have a joint between the regulator and bridge, others do not. The standard drawings show a flexible 

watertight joint. 

 The two assets generally have a separate IF number a road bridge is defined by CICL as a “Culvert”, 

though others have the same asset number, but different asset type. 
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IF0256 Jimmy Cull Road 

Comments 

 Typically foundations of the bridge floor can/have be reused when the road bridge deck is replaced or 

refurbished. This is a big cost saving, so need to be sure the foundations are structurally sound in terms of 

design standards and condition. 

 Need to determine which bridges would be refurbished and which ones replaced. Suggest only refurbish 

minor roads and/or those that have more detailed assessment on concrete condition and structure. 

 The beams have different construction (precast) compared to the insitu foundations (floor and piers) and 

may have different life 

 The regulator when replaced will: 

- Extend further upstream (for safety and to suit Flumegates) and may butt up to the bridge 
- Maybe stand-alone where, for OHS reasons, there is high traffic levels 
- Should be structurally separable and electrically isolated 

 CICL staff mentioned that early in the development of the area, there where chlorides in the concrete from 

the Darlington Point precast plant, and this may contribute to early damage to the affected bridge beams 

and other components (kerbs). This applies in the northern part of the scheme which was developed first. 
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b) Bridges 

 

IF0323 Gilbert Road 

 

 Many original road bridges are 6.1 m between kerbs and too narrow for modern traffic requirements.  

 Replacement bridges has been wider as is now occurring. 

 Stem foundations at the abutment may not be reused because they are set too high relative to the bed 

level and hence may lack stability.  Foundations/piers in centre are typically not on piles. At replacement 

usually the whole structure would be replaced. 

 Outer gravel/kerb beams suffer most damage due to rebar placement/ guardrails and impact. 

 Water levels lapping at base of beams will shorten their life. They are most probably are not designed with 

enough cover for B1 conditions. Despite this they seem in good condition. Various reasons for this, some 

local some systemic: 

- Construction error with levels (local) 
- Raising of supply level over time (systemic across the district) 
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c) Regulators 

  

IF0280  Type 1 regulator IF2788  Type 2 regulator 

 

Background 

Regulators have been upgraded with Rubicon Flumegates. The upgrades can be classified into several types: 

 Type 1 –Modifications to existing structure. The extent varies between minimal to significant changes to 

existing structures 

 Type 2 – Upstream extension to existing structure. This still involves significant works. 

 Type 3 – (New structure). None seen on inline regulators, only farm outlet meters 

In the history of irrigation upgrading to automation (with Flumegates) these sites were done quite early.  In 

present times, the industry trend is to do either Type 3 or simple Type 1. The works at Coleambally include a 

considerable amount of more extensive Type 1 and Type 2 regulator upgrades. 

Interestingly at many sites, the Flumegates have replaced the original hinged tilting gates, so the hydraulic 

behaviour is the same. 

Main points: 

 Type 1 works do not extend the life of the original structure.  There may be new attachments, that lead to 

cosmetic improvements, but the underlying structure to which they are attached typically has not had its life 

increased significantly 

 Type 2 works: 

- Do not extend the life of the original structure. The new element may be more visible than 
the original asset 

- Often they are attached to a culvert / pipeline and there is a case for calling them separate 
assets 

- In some cases the Type 2 extension could be separated from the remaining structure, 
however it is unlikely to be practical in most smaller structures 

 Flow restrictions at some/many Flumegates.  
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- When the gate is next replaced the complete structure will probably be replaced, and both 
has been a larger size, especially if it’s a Type 1 regulator. 

 Lack of capability to drain channel at some regulators with new Flumegates: 

- Leads to high maintenance as the weeds can’t be killed off over winter 
- Replacement should allow for gates to drain the bed, typically by adopting a larger 

flumegate (taller) but also could use a drainage plug 
 Oversize channels 

- Some channels were constructed to suit a larger irrigation development, such as the Tubbo 
and Yamma channels.  Regulators on these channels are oversize and Flume gates were only 
installed in sufficient bays to suit current flows. Refer photograph above. The radial or tilting 
gates in the remaining bays have been left for drainage purposes. Future replacement 
structures should be based on current and future flow requirements 

d) Drain Bridges 

 

IF1901 Gilbert Road 

Compared to road bridges on channels, bridges on drains are in much better condition. This is due to the water 

level, which is well below the beam level providing dry ambient conditions. 
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e) Road Culverts 

 

  

IF1269 Martin Bell Road IF1269 Martin Bell Road  

 

Many existing structures do not meet current road standards and have deficiencies: 

 No cut off headwalls so water gets into the road formation  

 Too short 

New structures will have pipes extending at least to the clear zone width, which would be typically 9 m from 

centreline of the road, and would be closer to 20m. 

Some structures being replaced or modified due to functional concerns, rather than asset condition. Eg narrow 

structure in highly trafficked road. This is happening progressively on the basis of risk. 
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f) Farm outlets 

 

Typical farm outlet 

The newer farm outlets have flumegates for flow measurement and remote operation.  Where access is 

required along the channel bank, a maintenance culvert is included, otherwise the outlet is just the precast 

concrete flume with a flumegate. Where required, the outlet is connected to a road culvert. 

g) Walkways 

 

IF1042 

There are a number of long walkways that provide access to farm outlets. 

The end foundations loose support because: 

 Operators spray weeds that lead to bank erosion.  Need gravel and rock to prevent this. 
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 They are too shallow 

 But they are easily fixed 

The structures are not designed to current OHS standards, and the replacement would be more expensive 

Whilst structurally adequate, they will probably be replaced due to safety standards changing before they reach 

end of life. 
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A summary of the inspections is shown below.  Please note the dimensions of structures are indicative only for 

the purpose of verifying the CICL data. 

Asset Type Works Comments ACR (Jacobs) ACR (CICL) 

DAY 1      

IF2168 
Main Canal Offtake 
Access bridge and regulator 

4 span bridge 
8 radial gates, 6 with electric 
actuators 

Apron ACR 3 
Piers ACR 3 
Beams ACR 3 to 4 
Top kerb ACR 5 
Gates ACR 2 3 4 

IF3352 
Kay Hull Road Bridge 
(Sturt Highway) 

4 span bridge on piles Very good condition 
1 NA 

IF2179 
Access bridge & regulator 
(Tubbo Wells) 

4 span bridge 
8 radial gates, 6 with electric 
actuators 

 

3 2 

IF3588 
Groundwater pump   
(Horticulture bore) 

Electro-submersible pump 
with 300mm MS discharge 
pipes 

 

1 NA 

NEW 

Morundah Road bridge Deck 
Structure – Piers 
 
Regulator 

3 x 9m spans, 8m wide 
 
5 Flume gates in new 
extension (winter 2014), FG-
2268-3038 

New deck constructed on 
existing piers 
 
winter 2016 

1 
 

3 
 

1 
4 

(IF2189) 

IF0256001 
 
 

IF0256000 

Jimmy Cull Road (Rice Mill) 
bridge 
 
Rice Mill Regulator 

1 span, 6m wide 
 
3 Flume gates, 1 drop bar 
bay, FG-1050-1587 

 
 
 
 

3 
 

3 

3 
 

1 

IF1329 
 

Jimmy Cull Road bridge 
 

2 span, 6 m wide  2 
 3 

IF1130 
IF 

Escape Ch 9B 
Access culvert and regulator 

Recent pit raising with 
undershot gate 

 
 

3 
3  

IF1129 
 

Farm outlet (Farm 73) & 
access culvert 

  1 
1  

IF1118 Access culvert & Regulator 
1 bay with flume gate, FG-
1050-866 

 
3 2 

IF1502 
 

Rosewood Road bridge 
 

 On a drain 2 
 3 

IF1104 Rosewood Road culvert   3 2 

IF1050 
 

Prickley Road bridge 
 

1 span, 6m wide On Channel 9 
Soffit in water 

3 
 2 

IF1042 Walkway (steel) 
13m long, 0.6m wide on 2 
concrete piers 

 
2 1 

IF1084 
 

Channel Nine Road bridge 
 

1 span On Channel 9B 
Soffit in water 3 3 

IF1031 
 

Regulator 
Flume gates 

2 bay with Flumegates FG-
2268-1077 

 
3 4 

IF1018001 
 

IF1018000 Road Bridge & Regulator 

1 x 3.7m span, 7.9 m wide 
2 bay with Flume gates FG-
1485-1587 

 3 
 

1 NA 

IF0246 Kidman Way Road culvert 
Twin approx 1.5 m dia Road repairs indicate some 

settlement 2 1 

IF0276 Kidman Way Road bridge 

1 x 10m span at drain Very good condition 

1 

4 
Not updated 

with new 
bridge- adjust 

database 

IF0091 
 

IF0094001 
IF0094 

Kidman Way Road culvert 
Deck 
Regulator 

1 span 6m long, 6m wide 
5 bay with flumegates, FG-
1050-1587 

Regulator is too close to 
highway for safety, consider 
complete separation 

3 
 

3 
1 3 
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Asset Type Works Comments ACR (Jacobs) ACR (CICL) 

IF3947 Flume gate (Farm outlet 195) Flumegate  FG-1050-866  1  

NEW Mc Donald Road culvert Approx 1.5 m dia, Constructed winter 2016 1  

IF3871 Flume gate (Farm outlet) Flume gate - FG-1050-866  1  

IF2767 Regulator R6 
1 bay with Flumegate, 
FG-1180-1273 

 3 1 

IF1901 Gilbert Road bridge at drain 2 x 9m spans, 6m wide  2 NA 

IF1902 Gilbert Road drainage culvert Dia 375 
D/S end temporarily blocked 
with gravel 
No upstream headwall 

3  

IF0424 
Escape (Bundura Main) 
Access culvert & regulator 

600mmdia  x 10m long Being modified for Slipmeter 3  

IF0422 
 

Farm outlet (596) 
Road culvert 

600 mm dia x 20 m  3  

IF0655 Offtake regulator 7 1 bay with Flumegate  2 2 

IF3530 Farm outlet (596) Flumegate,  FG-626-674  1  

IF0384 Regulator 10 
2 bay with Flumegates FG-
1370-1437 

 2 2 

IF0385 Access bridge (577) 1 x 8m span, 5m wide Soffit below water level 3 2 

IF3190 Walkway 
2 span, 14m long central steel 
pier 

 3 1 

IF0378 Access bridge & regulator 
1 x 4.5 m span, 5.4 m wide 
3 bays/ Flume gates FG-1050-
1587 

Some concrete spalling on 
bridge beams 

3 3 

IF0372 
IF0375001 

IF0375 

Lloyd Road culvert 
Road bridge 
Regulator 

1 x 6m span, 7m wide 
4 bays/Flume gates FG-1050-
1587 

 3 2 

IF0328 Regulator 
4 bays, 3 Flume gates FG-
1370-1804, & 1 radial gate for 
drainage 

2 old radial gates not now 
used 

2 3 

AS002223 
IF0326 

Farm outlet 
Access culvert 

Flume gate FG-626-674 
600 mm dia x 10m 

 1  

IF0323 Road bridge 2 x 9m spans, 7 m wide Soffit below water level 3 3 

IF2788 Regulator R1 (Yamma Main) 
5 bay, 4 Flume gates and one 
door 
FG-1790-1587 

 2 3 

IF1676 Prickley Road bridge 1 x 8 m span, 6 m wide 
At drain 
Scour hole at one abutment 

2 
 

1 

IF0764 Prickley Road culvert Approx 900mm dia, 24m long Pipes full 3 2 

IF1635 Prickley Road bridge 1 x 8 m span, 6 m wide 

At drain 
 
U/S right headwall had 
moved 

2 
 

3 
3 

DAY 2      

IF1272 Drop structure/ weir Vee notch weir In DC460 3  

IF1229 Burke Lane Road bridge 2 span At drain 2 3 

IF1228 Road drain  inlet (west) Includes silt trap  3  

IF1227 Road drain inlet (east)   3  

IF1269 Martin Bell Road culvert Includes guadrailing To be extended for safety 2  

IF1221 Martin Bell Road bridge 2 span At drain 2 3 

IF2603 Access bridge  & regulator 

5 bays with: 
1 Flumegate, 
1 undershot steel gate, FG-
1370-1077 
3 drop bars 

 3 2 

IF2598 Walkway 
Steel walkway with central 
steel pier 

 3 1 

IF0122 Bull Road culvert 
Approx 900mm dia x 20 m 
long 

 3 NA 
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Asset Type Works Comments ACR (Jacobs) ACR (CICL) 

IF0280 Regulator 
2 bay with Flumegates FG-
1370-1587 

 3 3 

IF0304 
Access culvert & Regulator 
R17 

1200 mm dia x 10 m long, 
1 bay reg.FG-1370-1077 

 2 1 

AS000165 
Farm outlet (157) 
Access culvert 

Flume gate 
600 mm dia, 7m long 

 
1 
2 

NA 

IF3607 Farm outlet (161)  Flume gate FG-1050-866  1 NA 

IF0308 Road culvert 600 mm dia, 24m long  2 NA 

AS000514 S & G meter 50 mm PA meter  2 NA 

IF0312 Access culvert & regulator 
900 mm dia 
1 bay with Flumegate FG-
1180-1077 

 2 2 

IF0321 
Access culvert & regulator 
(Boona Escape) 
 

Approx 600 mm dia x 24 m 
long, 
1 bay reg FG-760-1273 

Steep outlet pipe to drain, 
CICL could consider rock 
beaching at downstream end. 

2 1 

IF1365 Drainage inlet (161) 300 mm Dia, 10 m long No U/S headwall 3  

IF1367 Bull Road bridge 2 x 6m spans, 6m wide 
At drain 
Slight settlement toward 
downstream side 

3 3 

IF0112 South Boundary Road Bridge 2 x 6m spans , 6m wide 

At channel 
Soffit is below water level 
Some spalling on beams 
exposing rebar. 
Deck raised in Winter 2016 to 
insert new bearing pads 

3 3 

OF0113 to 0120 Farm outlet cluster 
4 No. Flume gates 
FG-0626-0674 

Old outlets still remain to be 
removed 

1  

IF0099 
Escape 
Access culvert & regulator 

Approx. 900mm dia x 12 m 
long 
1 bay with Flume gate FG-
1050-1587 

Being upgraded Winter 2016 
with side overpours. 

3  

IF1338 Drainage inlet (81) 400 mm Dia, 20 m long, HDPE Non – standard type 2  

IF1339 
(Opposite IF1338 

Drainage inlet 375 mm Dia, 7 m long, RCP 
Outlet silt box is perched 
above drain bed 

3  

IF0266 Channel Nine Road culvert 1 x 4.5m span, 6m wide 
Sub- standard guardrail. 
Soffit above water level 

3 3 

IF0268001 Bridge deck 2 bay with flume gates  2  

IF0268 Regulator FG-1790-1470  2  

IF0270 Subway 
Approx 375 mm AC pipe, 30m 
long 

For cross drainage 
Pipes above channel bed 
Inlet and outlet overgrown 
with grass 

3 1 
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Appendix B. Renewals Annuity Modelling Results 
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Appendix C. Monte Carlo Simulation Results 

  

 

 

 

 

 

  

 

 

 

 

 

Percentile   

5% $1,214,615.75 
10% $1,221,626.07 
15% $1,225,846.38 
20% $1,229,066.87 
25% $1,230,879.51 
30% $1,233,593.07 
35% $1,235,971.16 
40% $1,238,476.23 
45% $1,240,330.75 
50% $1,242,407.99 
55% $1,244,275.11 
60% $1,246,352.67 
65% $1,248,164.25 
70% $1,250,997.45 
75% $1,253,521.87 
80% $1,256,186.32 
85% $1,259,741.82 
90% $1,263,974.77 
95% $1,269,192.34 

Percentile   

5% $1,793,216.70 
10% $1,801,174.60 
15% $1,805,427.96 
20% $1,808,909.85 
25% $1,812,069.91 
30% $1,814,884.27 
35% $1,817,309.06 
40% $1,820,267.66 
45% $1,822,497.68 
50% $1,824,722.66 
55% $1,826,895.32 
60% $1,829,481.03 
65% $1,831,901.89 
70% $1,834,689.78 
75% $1,837,703.76 
80% $1,841,111.65 
85% $1,845,482.67 
90% $1,850,151.74 
95% $1,856,846.13 
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Percentile   

5% $2,265,191.08 
10% $2,285,130.41 
15% $2,300,309.96 
20% $2,312,794.49 
25% $2,319,973.97 
30% $2,326,897.07 
35% $2,334,787.99 
40% $2,340,747.76 
45% $2,348,569.79 
50% $2,354,328.35 
55% $2,360,772.32 
60% $2,367,674.69 
65% $2,373,191.35 
70% $2,380,303.69 
75% $2,387,352.49 
80% $2,393,640.72 
85% $2,401,170.83 
90% $2,410,054.55 
95% $2,422,569.16 

Percentile   

5% $2,989,722.18 
10% $3,014,646.34 
15% $3,033,620.78 
20% $3,049,226.44 
25% $3,058,200.80 
30% $3,066,854.66 
35% $3,076,718.32 
40% $3,084,168.02 
45% $3,093,945.57 
50% $3,101,143.76 
55% $3,109,198.72 
60% $3,117,826.69 
65% $3,124,722.52 
70% $3,133,612.94 
75% $3,142,423.94 
80% $3,150,284.23 
85% $3,159,696.87 
90% $3,170,801.52 
95% $3,186,444.78 


