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1. Executive Summary 

Connell Wagner was commissioned by Redland Shire Council to undertake a revaluation of the 

stormwater drainage assets. This report describes the method used to carry out the revaluation and 

provides a summary of the results.  

 

Assets have been valued on the basis of fair value in accordance with the requirements of s45 of the 

Queensland Local Government Finance Standard 2005, Australian Accounting Standard AASB 116, 

and the Queensland Audit Office Better Practice Guidelines for Non-Current Assets. 

 

The results of the revaluation are summarised below. 

 
CSID Asset Sub 

Class 

Number of 

Assets 

 Current 

Replacement 

Cost  

 Annual 

Depreciation  

 Accumulated 

Depreciation  

 Written Down 

Value  

1034 Manholes 9,206 $29,292,838.02 $366,160.48 $6,446,221.86 $22,846,616.16 

1035 Pipes 26,703 $257,123,433.32 $3,214,042.92 $58,413,115.75 $198,710,317.57 

1038 Box Culverts 567 $36,085,412.61 $451,067.66 $5,737,467.38 $30,347,945.23 

1039 Open Drains* 117 $4,613,453.22 $57,804.79 $882,771.67 $3,730,681.55 

1040 Headwalls 2,923 $4,473,022.53 $55,912.78 $826,815.81 $3,646,206.72 

1042 Catchpits 15,344 $38,072,381.51 $475,904.77 $8,056,888.67 $30,015,492.85 

Total   54,860 $369,660,541.21 $4,620,893.39 $80,363,281.13 $289,297,260.08 
*excludes unlined open drains 

 

The assets that predominantly contribute to and make up 90% of the total replacement value are: 

 375 mm diameter pipes (12%) 

 Catch pits with 2400 mm lintel (9%) 

 Manholes of 1200 mm and 1050 mm diameter (2% and 4% respectively) 

 Box culvert with dimension 3600x2400 mm (2%)  

 Other pipes with diameter 300 to 1800mm (3 to 7% and an aggregated value of 52%) 

 

All other assets have values that are less than or equal to 1% of the total replacement value. 

 

Comparison of the June 2007 replacement value with the September 2006 replacement value 

extracted from the Council�s accounting system has shown that the replacement value has increased 

by 43% from $259 million to $370 million. 

 

The increase has been assessed as being mainly due to the following factors: 

 5% due to general price increases between September 2006 and June 2007 

 3% due to the addition of demolitions and reinstatement costs that were not previously included in 

unit rates for catch pits and manholes 

 16% due to the addition of demolitions and reinstatement works that were not previously included 

in the unit rates for pipes 

 13% due to excavation works that were not fully accounted for in the previous unit rates for pipes 

 

Improvements to the asset data and addition of new stormwater assets accounts for the remaining 6% 

increase in the replacement value.  
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2. Introduction 

Connell Wagner was commissioned by Redland Shire Council to undertake a revaluation of Council�s 

stormwater drainage assets in May 2007.  

 

The purpose of the commission was to prepare a valuation of Council�s stormwater drainage assets on 

the basis of fair value, prepare a report on the methodology used to demonstrate compliance with the 

appropriate legislation, standards and guidelines, and provide an outcome acceptable to the 

Queensland Audit Office. 

 

This report has been written to fulfil the above requirements and summarise the results of the 

revaluation. 

 

Assets have been valued in accordance with s45 of the Queensland Local Government Finance 

Standard 2005 and Australian Accounting Standard AASB116 (Property, Plant and Equipment).  

 

2.1 Scope of Work 

The scope of works for revaluation of Redland Shire Council�s stormwater drainage assets included: 

 Receiving asset data from Redland Shire Council 

 Review of asset information for completeness and adequacy for the purpose of the revaluation 

 Develop a valuation approach based on the information available 

 Inspection of a selected sample of assets to verify data given in asset registers 

 Collate unit rate information and develop a schedule of unit rates applicable to Redland Shire 

Council 

 Review the useful lives for all assets for consistency with current maintenance and replacement 

practice and/or standard industry values 

 Review the residual lives for asset that have reached or exceeded their expected useful life 

 Review the residual values for all assets 

 Prepare the revaluation spreadsheets 

 Document the revaluation process 

 Reporting the revaluation results 

 

The scope of works was further extended to include review and verification of the asset valuation data 

after it had been loaded in to Maximo, RSC�s asset management system. 

 

2.2 Extent of Assets 

The following asset subclasses have been revalued under this commission: 

 Underground pipes  

 Stormwater manholes 

 Open drains 

 Box culverts 

 Headwalls 

 Gully pits 

 Trash racks 

 Gross pollutant traps 
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2.3 Terms and Definitions 

The following terms and definitions have been used in this report: 

Accumulated Depreciation is the sum total value of the annual depreciation accumulated from the 

date of creation up to the valuation date. 

Depreciable Amount is the portion of value of the asset to be depreciated, calculated as the 

replacement cost less the asset�s residual value. 

Depreciation is the systematic allocation of the depreciable amount of an asset over its useful life. 

Fair Value is the cost of replacing or reproducing the asset that the agency would reasonably pay 

based on current market rates. 

Remaining Life is the expected remaining useful life of the asset, calculated as the difference 

between the �Useful Life� and current age, or assessed from the condition of the asset at the time of 

inspection. 

Replacement Cost is the cost of replacing or reproducing the asset, and has the same definition as 

�Fair Value� in this report. 

Residual Value is the value of the asset at the end of its expected life. 

Useful life is the period over which the asset is expected to be used. 

Written Down Value is the depreciated replacement cost of the asset, calculated as the replacement 

cost less accumulated depreciation.  
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3. Methodology 

3.1 General Approach 

Generally the replacement costs for all assets have been based on current market rates for similar 

assets, or their modern equivalent. The rates have been derived from different information sources, 

including: 

 Rates and labour costs provided by Redland Shire Council 

 Rates obtained from local suppliers 

 Contract schedules and price estimates for works recently carried out throughout South East 

Queensland.  

Where rates were not readily available, the rates from Rawlinsons 2007 edition of the �Australian 

Construction Handbook� have been used. 

 

The majority of Redcliffe Shire Council�s assets are relatively new compared to their expected life and 

there has been very little need for replacement of assets over the last few years. For this reason the 

number of recent Council projects with detailed schedules of actual unit rates was not sufficient to 

provide a representative network average rate. For some assets external information has been the 

only available source of information to develop the unit rates. 

 

�Straight-line Depreciation� has been used to calculate the Written Down Value for all assets covered 

by this report as described in section 3.4 below. 

 

3.2 Valuation Date 

The effective date for the unit rates developed for this revaluation is 30 June 2007.  

 

The asset values and summary tables presented in this report are based on the asset data in Council�s 

asset component register (GIS database) at the valuation date.   

 

3.3 Methodology Overview 

The revaluation of Redland Shire Council�s stormwater drainage assets was carried out through a 

series of planned phases.  

 

The first phase included the project inception meeting, collation and review of information on the 

assets to be revalued. The key outcome of the first phase was to confirm the scope of works, review 

the current asset information for completeness and obtain a sound knowledge of the extent of assets 

to be revalued and the extent of information available. 

 

The second phase was to revalue the assets and audit the data to ensure that quality data was used in 

the revaluation of individual assets, and a quality outcome that complies with the relevant legislative 

and accounting standards and meets the requirements of the Queensland Audit Office.  

 

The third phase of the revaluation included consolidating the results from the previous phases into a 

report, documentation of the valuation methodology, review and comment on the draft report by 

Council, and finalisation of the report. 

 

Connell Wagner was also engaged to review and verify  the valuation data and update the report after 

the information was uploaded to Maximo. This was carried out to confirm that the information had been 

correctly transposed and interpreted and also the ensure that any changes to the data up to 30 June 

2007 had been reflected in the revaluation.  
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The methodology used for the revaluation of Redland Shire Council�s stormwater assets is 

summarised by the following diagram. 

 

Phase Summary of Project Task Details 

Project Inception 

 Inception meeting with Council staff 

 Agree on timetable for submission of draft and final 

report 

 Agree on scope including asset component levels, 

assessment methodologies and details 

 Agree on spreadsheets and data collection forms Phase 1 

Project 

Initiation 

Collation and Review of 

Existing Information 

 Obtain electronic data for all assets to be valued 

including quantity, dimensions, material, construction 

date, condition, etc. 

 Review existing asset register, previous valuation 

reports, financial policies, local unit rates, etc. 

Data Review and Condition 

Assessment 

 Inspect above ground assets to assess condition and 

expected residual lives 

Revise Unit Rates and 

Develop Cost Models 

 Collate historic cost information and local supplier 

rates to develop unit rate schedules 

 Review asset register and develop cost models based 

on �fair value� 

Phase 2 

Revaluation 

Calculate current and 

replacement values 

 Use existing condition and age based information to 

update expected and residual lives 

 Calculate asset replacement and depreciated 

replacement values 

 Prepare valuation summary tables and charts 

Phase 3 

Reporting 
Valuation Report 

 Prepare draft valuation report 

 Council to review draft report 

 Finalise report 

 Deliver final report 

 

 

3.4 Depreciation Method 

The straight-line depreciation method was used to calculate the depreciation for all assets included 

within the scope of this report. 

 

The straight-line method assumes that the decline in service potential will occur at a constant rate over 

the useful life of the asset.  

 

The formulas below illustrate the general method used for calculation of the annual and accumulated 

depreciation and written down value for each asset.  
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Depreciable Amount   = Replacement Cost � Residual Value 

 

 

Depreciable Amount 
Annual Depreciation   = 

Useful Life 

 

 

Accumulated Depreciation   = Annual Depreciation x Age 

 

 

Written Down Value   = Replacement Cost � Accumulated Depreciation 

 

The figure below demonstrates the decline in value using the straight line depreciation method with 

zero residual value. 

 

It was determined that the residual value is zero for all stormwater assets. This is mainly due to the 

expectation that assets will not be able to provide a service function at the end of their useful life and 

they are not likely to have a marketable resale value. In the majority of cases stormwater assets are 

either demolished and disposed off or abandoned. 
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3.5 Replacement Costs and Unit Rates 

Replacement costs and unit rates have been calculated using the prevailing market costs for supply 

and installation of similar assets or their modern equivalent. 

 

The rates have been derived from the following sources of information: 

 Redland Shire Council rates and labour costs where available, 

 Rates obtained from local suppliers, 

 Contract schedules for works recently carried out throughout the South East Queensland Region 

 Analysis of the rates from stormwater project cost estimates from Connell Wagner�s record of 

construction projects in the Brisbane region 

 

Where rates were not readily available, rates from Rawlinsons 2007 edition of the �Australian 

Construction Handbook� have been used. Rawlinsons is published annually and is an industry-

recognised source and an authoritative text for construction costs in Australia. The published rates 

have been increased by 4% to account for increases in the rates between December 2006, the date of 
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publication, and 30 June 2007. The 4% increase is based on the latest quarterly update available at 

the time the revaluation was carried out, being the April 2007 quarterly update.  

 

The unit rate for each asset type has been calculated from first principles. This methodology consists 

of breaking down each asset into its cost components such as demolition, reinstatement, excavation, 

construction, delivery and installation. For each component the major construction tasks were identified 

with their relevant quantities and detailed unit rates. These tasks include activities such as excavation, 

supply and installation of pre-cast elements, and formwork and concrete works for cast �in-situ� 

elements. Quantities have been calculated based on the current standard drawings or actual 

dimensions provided in the asset database.  

 

Section 4 provides further information on the methodology and assumptions made for each asset 

category. Appendix A provides details of the cost breakdown for each asset category with additional 

information on how costs and unit rates were derived. Appendix B includes examples of unit rates 

provided by Redland Shire Council, rates obtained from local suppliers and a benchmark analysis of 

contract schedule rates. 

 

On Cost and Overheads 

On cost and overheads have been determined by reviewing past projects carried out by the Redland 

Shire Council and other recent stormwater projects. The following table provides a detailed breakdown 

of the on-costs used for the unit rate calculation. The detailed calculations for determination of on-costs 

are provided in Appendix A.  

 

On-Cost Item Percentage 

Site Establishment (Incl. traffic control) 2.9% 

Construction On-Costs 11.0% 

Project Management & Administration 3.5% 

Design 6.0% 

Surveys 4.2% 

Total On Costs 26% 

 

Discount 

A discount factor of 10% has been applied to the unit rates. Discussions with Redland Shire Council 

have confirmed that this level of discount is a typical discount for works undertaken for the Council in 

the past years and an appropriate discount factor that would be expected from a contractor working for 

the Council. The discount factor takes into account such things as competitive tendering processes, 

contract periods, and cost efficiencies attracted through tendering bulk quantities work. 

 

Escalation and Building Price Index 

Escalation of unit rates using the Building Price Index has only been used for the purpose of 

comparing the 2007 unit rates with the 2004 unit rates or for comparison with other historical rates. 

This has largely been carried out for benchmarking purposes and to establish whether or not the 2007 

unit rates were consistent with previous rates and to assist in determining the reasons for movement in 

the total asset value. The 2004 revaluation rates were escalated by 23.5% based on the Brisbane 

Building Price Index obtained from Rawlinsons 2007 edition of the Australian Construction Handbook.  

 

Benchmarks 

Benchmark ranges have been calculated by analysing tender rates applied for projects constructed 

over the past few years. Because it was not possible to establish in detail the assumptions 

underpinning the contract rate calculations, especially the inclusions and exclusions, the range of rates 

was very broad. In addition these rates applied to projects of different value, locations and local 

conditions and these factors have an appreciable impact on the range of rates. For this reason the 

range of rates provided for the benchmarking are indicative only. However, this does not rule out that 

some unit rates may be outside the provided ranges because of specific conditions that are not 

factored into the benchmarking exercise. 
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3.6 Site Inspections/Observations 

Site visits were carried out for selected asset types to develop an understanding of the general 

condition of the assets and to confirm data held in Redland Shire Council�s inventory. Inspections were 

also carried out to test the assumptions made during the revaluation and confirm that the assumptions 

provided a realistic outcome. The site visits were not intended as a full and comprehensive audit of the 

entire asset database.  

 

Generally, the data recorded in the asset registers was consistent with the observations made of the 

assets inspected during the site visits in terms of asset type and dimension. Council is currently in the 

process of carrying out a complete review of all assets and the information contained in the GIS 

database to ensure its accuracy and completeness. This is an ongoing process to continuously 

improve and update data in the asset component register. 

 

Council has also advised that the current class structure identifiers for stormwater infrastructure assets 

will shortly be retired and replaced with a new set of identifiers. This will incorporate a new series of 

infrastructure types as categorised by ADAC (Asset Design As Constructed) for stormwater. Redland 

Shire Council is currently restructuring all sub-surface assets in accordance with the Institute of Public 

Works Engineering Australia (IPWEA) ADAC Standards.  

 

3.7 Assumptions and Data Confidence 

Redlands Shire Council�s asset component register is currently being updated to improve the overall 

quality of the data as part of a two year program. The current city-wide update and review is expected 

to be completed in 2007/08.  

 

Despite the asset data currently being reviewed and updated, the base data that was required to carry 

out the revaluation was generally complete. There were no observations made during the site 

inspections to indicate that the asset database was substantially incomplete or inaccurate to the extent 

that it would have a material impact on the revaluation results.  

 

The assumptions made in this revaluation are mainly related to asset materials, dimensions and types 

where such data was missing. For example, many of the manholes did not have a depth and an 

assumed depth was used.  

 

The assumed data was determined through one of two processes. Firstly, if Council has adopted 

standard engineering details for the asset, the information was obtained from the current engineering 

drawings as these would represent Council�s current construction standards for any replaced asset. 

The second approach, for asset attributes with no fixed standard, a rigorous analysis was carried out 

across all similar assets with current attributes to determine a suitable average dimension or typical 

asset type. While this approach may result in some variations on an individual asset basis, it is 

considered that the approach is consistent with industry practice and provides a credible outcome at 

the network level. 

 

The overall impression of the asset data used to carry out the revaluation, based on the field 

inspections and interrogation of the asset database, was that the information was of sufficient quality to 

provide robust revaluation outcome. 

 

3.8 Assessment of Useful Life 

The useful life of an asset is defined as the physical life of the asset up to the period when the asset is 

unable to function within performance standards and/or the cost to retain the asset exceeds the cost to 

renew or replace the asset. 

 

The useful and remaining lives stated in this report are average values for the purpose of valuation of 

the assets and are indicative of the lives that could potentially be achieved assuming an appropriate 
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level of routine maintenance and servicing is carried out. It does not guarantee that an individual asset 

will survive to or expire on the specified date as the actual replacement date can be influenced by 

many factors beyond Council�s control.  

 

Asset Redlands Shire 

Council Useful 

Life 

Typical Industry 

Range 

Revised Useful 

Life 

Concrete Catch Pits 80 70-120 80 

Concrete Manholes 80 70-120 80 

Concrete Box Culvert 80 70-120 80 

Concrete Headwalls 80 70-120 80 

Open Drain � Lined 80 

Open Drain � Unlined 75 

Open Drain � Partially Lined 

50 70-120 

75 

Unplasticised Polyvinyl Chloride 

(uPVC) Pipe 

50  50-100 80 

Reinforced Concrete Pipe (RCP) 60  70-100 80 

Fibre Reinforce Cement (FRC) Pipe 80 50-100 80 

 

The table above provides an indication of the useful lives currently adopted by Redland Shire Council, 

the typical industry range and the revised useful lives used in the 30 June 2007 revaluation. 

 

Typical average life spans for concrete elements are between 70 and 120 years. Current industry 

practice usually prescribes to build concrete elements with a useful life of 100 years. On the other 

hand, manufacturers and suppliers usually provide a more conservative useful life around 50 years for 

pipes. We note that 50 years for uPVC and FRC is the minimum design life as defined in Australian 

Standards AS1254 and AS4139 for the manufacture and supply of pipes and fittings. The average life 

of an asset is normally well beyond the manufacturers minimum guaranteed life. 

 

Assessment of appropriate useful lives for Redland Shire Council�s assets faces two challenges. Firstly 

the assets are relatively young and do not have a proven performance record to accurately assess 

their current or predicted performance. The second is that a large portion of Redlands� assets are 

located in potentially aggressive soils that may reduce the life of the asset, and their situation is 

therefore different to many other councils represented by the industry average values. 

 

The lives adopted in this revaluation have therefore been based on Connell Wagner�s assessment of 

useful lives for councils that are similarly located in coastal areas. In particular we have taken into 

consideration the lives used by Redcliffe City Council which were derived from a detailed analysis of 

condition data and asset performance. 

 

The figure on page 10 below is an example of a profile of structural faults in concrete pipes located 

within a coastal environment. While the profile indicates a rapid decline in the condition of concrete 

pipes as they near 100 years of age, intervention is normally expected well before the asset reaches 

the point that would lead to such an exponential decline in condition. An intervention threshold of 10% 

to 20% is often adopted, or even less if the infrastructure is of critical importance or if there is a high 

risk that catastrophic failure will result in consequential damage to other infrastructure or property.  

 

The intervention level of 10% to 20% is consistent with an asset life of around 80 years. This is the live 

that has been adopted for the majority of Redland Shire Council�s assets as stated in the table above. 

 

Whilst the above assessment is based on the performance of assets similar to Redland Shire Councils 

it is recommended that Council implements a program to capture condition information on its 

stormwater assets, and further comment on this matter is given in Section 5. 
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Figure 1 - Performance Curve for Concrete Pipes 

 

3.9 Independence 

Connell Wagner has carried out this revaluation externally and independently to Redland Shire 

Council. However, discussion was carried out with Redland Shire Council staff with respect to the 

valuation methodology, unit rates, asset lifecycles, and asset replacement strategies to confirm that the 

valuation outcomes provided a credible result and reflected a consistent approach to Redlands Shire 

Council�s current asset management practices and current asset performance. 

 

Connell Wagner also independently carried out a review of the asset data after it was uploaded into 

Maximo through interrogation of data report. The script used to generate the report is given in the 

Redland Shire Council Valuation Procedures Manual in Appendix E of this report. The review and 

verification processes used did not indicate any significant anomalies of a material nature. 

 

3.10 Experience & Qualifications 

In accordance with the Queensland Audit Office �Better Practice Guidelines� for Non-Current Assets, 

the revaluation has been carried out by Connell Wagner�s team of experienced and suitably qualified 

staff.  

 

The following Connell Wagner Team, including brief details of their role and relevant experience, was 

used for revaluation of Redland Shire Council�s assets: 

 

Lloyd Arnott  

Role:  Project Principal 

Lloyd Arnott is the Principal of Connell Wagner�s Advisory Team which provides high level strategic 

planning, project management, business advisory and asset management services to public and 

private sector clients. Prior to joining Connell Wagner Lloyd had more than 24 years experience in 

engineering and general management roles in the public sector around Australia. 

 

Lloyd was the Project Principal for this assignment and will oversaw the management of this project to 

ensure a quality product was delivered. 
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Joe Giani 

Role: Project Leader 

Joe is an asset management consultant in the Advisory Services section. His expertise in asset 

management includes life cycle and operating cost modelling, system analysis, risk analysis, program 

planning and condition assessment. Joe�s expertise is also supported by his background experience in 

the design, project management and construction management of a wide range of civil and building 

projects. Joe led the project team and provided the key point of contact. Throughout the project he 

maintained regular liaison with Redland Shire Council. 

 

Warrick Field  

Role: Asset Management Consultant 

Warrick has over 18 years local government experience including 11 years specialising in 

management of infrastructure assets. His skills and experience encompass a comprehensive range of 

areas within a total asset management framework at both operational and strategic level. His previous 

experience within local government provides an excellent understanding of asset management 

principles. His experience includes the role of Asset Manager responsible for managing a $430 million 

portfolio of road, water, wastewater, and drainage assets and providing assistance and advice on 

management of other assets such as community and recreational facilities and parks. 

 

His key skills include policy development, development of asset management plans and risk 

management strategies, implementation of asset and knowledge management systems, developing 

asset condition and utilisation strategies, asset valuations and development of lifecycle costing and 

funding models. He also has a good a general background in design, project specification and project 

management. 
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4. Commentary and Results 

4.1 General Results 

The following subsections provide a commentary on the methods used for the revaluation for individual 

asset categories including the source of data used and any assumptions made. Detailed information 

on the source data, assumptions and unit rate calculation is also provided in Appendix A and Appendix 

B. The information contained within these sections is based on the assets in Council�s asset 

component register at 30 June 2007. 

 

The following table summarises the results of the revaluation including the current replacement value, 

the written down value, accumulated depreciation, annual depreciation and average depreciation rate. 

 
30 June 2007 CSID Asset 

SubClass Current 

Replacement 

Cost 

Average 

Depreciation 

Rate 

Annual 

Depreciation 

Accumulated 

Depreciation 

Written Down 

Value 

1034 Manholes $29,292,838 1.25% $366,160 $6,446,222 $22,846,616 

1035 Pipes $257,123,433 1.25% $3,214,043 $58,413,116 $198,710,318 

1038 Box Culverts $36,085,413 1.25% $451,068 $5,737,467 $30,347,945 

1039 Open Drains* $4,613,453 1.25% $57,805 $882,772 $3,730,682 

1040 Headwalls $4,473,023 1.25% $55,913 $826,816 $3,646,207 

1042 Catchpits $38,072,382 1.25% $475,905 $8,056,889 $30,015,493 

Total   $369,660,541 1.25% $4,620,893 $80,363,281 $289,297,260 

* excludes unlined open drains 

 

The current replacement value for the stormwater asset is about $370 million and the current written 

down value is $289 million. This means that on average the assets have consumed 22% of their useful 

life. Pipes represent the largest asset category in terms of value with 69% of the written down value, 

followed by box culverts with 10%, catch pits 10%, manholes 8%, open drains 1% and headwalls with 

only 1%. 

 

The following table provides a summary of the current replacement values, total quantities, average 

unit rates and the equivalent �typical� asset based on the average unit rate. 

 

Asset Category June 2007 

Replacement 

Value 

Quantity Unit Average 

Unit Rate 

Equivalent 

Asset 

Stormwater Pipes $257,123,433 568,998 m $452 600FRC 

Stormwater Manholes $29,292,838 9,206 Item $3,182 MH1050-3 

Stormwater Catch Pits $38,072,382 15,344 Item $2,481 CP2400 

Stormwater Headwalls $4,473,023 2,923 Item $1,530 HW750 

Stormwater Box Culverts $36,085,413 12,738 m $2,833 BC1800x1800 

Stormwater Open Drains* $4,613,453 8,340 m $553 PL3000-1500 

* excludes unlined open drains 

 

The equivalent asset is the size whose unit rate value is closest to the average unit rate and provides 

an indication on the average size for that asset category based on the replacement value rather than 

the asset quantity or total length.  

 

The June 2007 replacement value has been compared against the 2006 replacement value extracted 

from the Council�s accounting system to evaluate the movement in value. The data provided was dated 

September 2006. The table shows that the total replacement value for all stormwater assets has 

increased by 43% compared to the September 2006 value. 
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September 2006 Replacement Value  $259,000,000 

June 2007 Replacement Value  $369,660,541 

Difference  $110,660,541 

Percentage difference  43% 

 

The 43% increase has been assessed as being made up from a 5% general inflationary increase in the 

unit rates, 6% due to the addition of new assets and database improvements, and the remainder due 

to the addition of demolition and reinstatement costs not previously accounted for. To explain the 

remaining difference we have analysed the assets that provide the major contribution to the total 

replacement value. The following table shows the assets, in order of value, that represent 90% of the 

total replacement value.  

 

Asset Unit 

Rate 

Quantity Total 

Replacement 

Value 

% Cum % Unit Rate 

Difference 

%* 

Replacement 

Value 

Difference# 

375FRC $277 8,341 $44,796,574 12% 12% 48% $14,528,619 

CP2400 $2,525 13,733 $34,676,237 9% 21% 20% $5,779,373 

450FRC $311 2,888 $24,685,706 7% 28% 43% $7,422,974 

300FRC $234 8,334 $22,398,655 6% 34% 35% $5,807,059 

600FRC $436 1,400 $19,150,964 5% 39% 67% $7,683,321 

525FRC $370 1,658 $18,509,744 5% 44% 60% $6,941,154 

1050RCP $1,010 487 $17,704,202 5% 49% 13% $2,036,767 

MH1050-2 $2,605 6,328 $16,487,034 4% 54% -10% -$1,831,893 

750FRC $593 763 $15,190,640 4% 58% 87% $7,067,303 

675FRC $522 767 $13,717,103 4% 61% 81% $6,138,593 

1200RCP $1,234 326 $13,268,948 4% 65% 22% $2,392,761 

900RCP $802 462 $12,521,672 3% 68% 58% $4,596,563 

1350RCP $1,452 194 $10,793,398 3% 71% 15% $1,407,835 

1800RCP $2,556 88 $10,282,789 3% 74% 22% $1,854,273 

1500RCP $1,873 134 $10,019,538 3% 77% 23% $1,873,572 

825RCP $687 387 $9,610,269 3% 79% 70% $3,957,170 

1650RCP $2,225 73 $6,970,576 2% 81% 23% $1,303,441 

BC3600x2400 $5,443 6 $6,777,193 2% 83% -3% -$209,604 

MH1500-2 $4,320 1,436 $6,203,362 2% 85% 35% $1,608,279 

1950RCP $3,113 27 $5,589,182 2% 86% 26% $1,153,323 

BC3000x1800 $4,150 7 $3,149,154 1% 87% 0% $0 

BC2400x900 $2,725 42 $2,412,951 1% 88% -30% -$1,034,122 

FI $2,145 976 $2,093,139 1% 88% -1% -$21,143 

MH1200-2 $3,581 479 $1,715,458 0% 89% 17% $249,255 

BC2400x1800 $3,428 16 $1,417,307 0% 89% -20% -$354,327 

BC1200x600 $1,429 48 $1,408,800 0% 90% 0% $0 

BC2100x2100 $3,453 26 $1,355,031 0% 90% -20% -$338,758 

BC2400x2400 $3,990 7 $1,261,403 0% 90% 0% $0 

Total       $80,011,788 
* Unit Rate Difference: Difference between current Unit Rates and indexed rates from the 2004 valuation. 

# Replacement Value Difference: Difference between the replacement values, one based on the current Unit Rates and the other based on 

the indexed rates from the 2004 valuation. 

 

The remaining increase of 32% has been assessed as being due to the following factors: 

 3% due to increases in the unit rates for catch pits to include demolition and reinstatement costs 

that were not accounted for in the previous rates 

 16% due to increases in the unit rates for pipes to include demolition and reinstatement costs 

that were not accounted for in the previous rates 

 13% due to increases in the unit rates pipes due to excavation works not being fully accounted 

for in the previous rates 
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4.2 Catch Pits 

The GIS database includes 15,344 catch pits that have been mostly built from the 1970s onwards. The 

following table provides the number of catch pits for each type, their average age and the decade in 

which they were built. 

 

Decade Built Type 

 

Quantity 

 

Average 

Age 

 1960 1970 1980 1990 2000 

AP - Anti ponding 593 14.7 4 32 172 230 155 

CP - Catch pit 13733 17.4 169 1988 4412 4403 2761 

FI - Field inlet 972 12.4 4 33 231 324 380 

SP - Special 36 5.3    8 28 

ST - Silt trap 10 7.1   2 1 7 

Total 15344 16.9 177 2053 4817 4966 3331 

 

The most representative type of catch pits are the �CP� or road gully, followed by the field inlets and 

anti ponding pits. The majority of the pits have been build between the 1980s and 1990s, which is also 

confirmed by the average asset age of 17 years. 

 

Rates for calculating the replacement values for catch pits were calculated from first principles. The 

rates include demolition of existing pits, excavation, on-site concrete works, installation activities and 

reinstatement works as detailed in Appendix A. Allowance for construction on-costs has also been 

included in the rates. 

 

Unit rates have been calculated for catch pits with 2.4 m lintel and 3.5 m lintel, field inlets and anti 

ponding pits. Typical pit dimensions have been obtained from Council�s standard drawings. Where no 

information regarding the type of catch pits was available, the CP2400 type has been assigned to the 

asset.  

 

The average excavation depth has been calculated as the difference between the surface level and the 

invert level where information was available in the GIS database. For the calculation of the average 

depth, only valid data was considered. We have assumed the data is valid when both [SURFLEVEL] 

and [ILEVEL] are available and the calculated depth value was between 0.6 m and 2 m. Depths would 

not ordinarily exceed 2 m for catchpits due to the difficulty with cleaning and maintaining them. 

 

From the GIS database the following average dimensions have been calculated. 

 

Type Length 

mm 

Width 

mm 

Lintel 

mm 

Depth 

Mm 

All Pits 784 597 2400 1250 

AP 707 468  1120 

CP 806 620 2399 1260 

FI 798 624  1190 

 

The resulting average depth is 1.25 m which is consistent with the depth in the standard drawings. 

 

It was assumed that catch pits have a useful life of 80 years. This is consistent with the typical value 

used throughout the industry. It is also assumed that there would be no residual value in the catch pits 

as they would simply be scrapped at the time of replacement. 
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The following table provides a summary of the unit rates for catch pits by pit type. 

 

Typical Benchmark Range Type 2007 

Valuation 

Unit Rate 

Indexed 2004 

Unit Rate 

Min Max 

Unit Rate 

Code 

Catch Pits 2400 $2,525 $2,096 20% $1,529 $3,956 CP2400 

Catch Pits 3600 $2,876 $2,096 37% $1,529 $3,956 CP3600 

Field Inlet $2,145 $2,167 -1% $1,970 $2,983 FI 

Anti Ponding $1,920 $1,878 2% $1,549 $1,995 AP 

 

The current unit rate valuation shows an increase of the unit price for catch pits compared to the rates 

from the indexed 2004 rates. The reason for this increase is the inclusion of demolition and 

reinstatement works that were not included in the previous valuation. On average, demolition and 

reinstatement works represent 21% of the unit rate for the pits. The current rates are also consistent 

with the typical benchmark rates. 

 

Field inlet and anti ponding current unit rates are consistent with the indexed 2004 values and also are 

within the typical benchmark range although they include allowances for demolition and reinstatement 

works. 

 

The table below summarises the unit rates and total replacement value for each catchpit type. 

 

Type Quantity  Current 

Replacement 

Cost  

 Annual 

Depreciation  

 Accumulated 

Depreciation  

 Written Down 

Value  

CP - Catch pit 13733 $34,676,237 $433,453 $7,510,817 $27,165,420 

FI - Field inlet 972 $2,084,561 $26,057 $324,321 $1,760,240 

AP - Anti ponding 593 $1,138,453 $14,231 $209,266 $929,187 

SP - Special 36 $145,106 $1,814 $9,975 $135,130 

ST - Silt trap 10 $28,025 $350 $2,510 $25,515 

Grand Total 15344 $38,072,382 $475,905 $8,056,889 $30,015,493 

 

The current replacement value for catchpit assets is about $38 million and the largest value is 

represented by the catchpits (CP), followed by field inlets (FI) and anti-ponding pits (AP). The other 

catch pit types have a less material contribution to the total asset value.  

 

The data supplied by Redland Shire Council included gross pollutant traps within the catchpit asset 

category. An asset category identifier for these asset types does not exist in the current data structure. 

Therefore unit rate codes for gross polluted traps (GPT) or manholes (MH, SP) have been assigned to 

these special pits as they are better characterised by the corresponding rates. These unit rates are 

detailed in the next section. 

 

The detailed unit rate calculation and assumptions are provided in Appendix A. 
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4.3 Manholes 

The GIS database includes 9,207 manholes that have been mostly built between the 1980s and 

2000s. The following table provides a summary of the number of manholes for each type, their average 

age and the decade in which they were built. 

 

Decade Built Type Quantity Average 

Age 1960 1970 1980 1990 2000 

EL 122 12.3 1 7 17 50 47 

GPT 33 4.8    4 29 

MH 2768 13.9 43 330 510 702 1183 

SILT TRAP 2000 

EL1900 
1 6.0     1 

SP 74 19.3 10 13 12 13 26 

STANDARD 2 57.5   1 1  

STANDARD 

MANHOLE 
7 21.0   5 2  

STD 21 8.3  1   20 

(blank) 6178 20.2 55 1027 2519 2422 155 

Total 9206  109 1378 3064 3194 1461 

 

The current asset database contains 6,178 manhole records with no manhole type assigned. 

Additionally, 1706 assets have no recorded diameter, representing 18.5% of all manhole assets. The 

following table provides the most representative manhole dimensions that add to 98% of the total 

number of manholes for which the dimension was provided. 

 

Length/diameter No % Cum % 

1050 5593 74.6% 74.6% 

1500 1451 19.3% 93.9% 

1200 172 2.3% 96.2% 

1350 83 1.1% 97.3% 

1800 46 0.6% 97.9% 

 

The most representative manhole dimension given in the asset database is 1050 mm diameter 

followed by 1500 mm and 1200 mm. 

 

Rates for calculating the replacement values for manholes were calculated from first principles 

including demolition, excavation, on-site concrete works, installation activities and reinstatement works 

as detailed in Appendix A. Allowance for construction on-costs has also been included in the rates. 

 

Unit rates have been calculated for circular manholes with 1050, 1200, 1500, 1800 and 2100 mm 

diameters and depths of 2, 3, 4 and 5 m. Unit rates for elongated manholes with size 2400x1500mm 

for depths 2 to 5 m and some special manholes have also been derived. Unit rates for gross pollutant 

traps of various dimensions were also derived based on typical dimensions as detailed on Council�s 

standard drawings.  
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The average manhole depths calculated from the GIS database are the followings: 

 

Type Depth 

(blank) 2.0 

EL 2.1 

GPT 3.0 

MH 1.8 

SILT TRAP 2000 EL1900 1.2 

SP 2.1 

STANDARD 1.7 

STANDARD MANHOLE 2.8 

STD 2.0 

Grand Total 1.8 

 

Where the information for each asset was not fully available, a default asset type of �MH�, diameter or 

1050mm and depth of 2.0m was assumed. This is reflects the typical asset types a shown above and 

is consistent with the opinion given by RSC engineering staff. 

 

The data supplied by Redland Shire Council included gross pollutant traps (GPT�s) within the catchpit 

and manhole asset categories. An asset category identifier for these asset types does not exist in the 

current data structure. Redland Shire Council supplied a sample data set of 63 GPT�s. Under the new 

ADAC process it is envisaged that GPT�s will be a stand alone feature class. 

 

It was assumed that manholes have a useful life of 80 years. This is consistent with the typical value 

used throughout the industry. It is also assumed that the residual value of the manholes is zero. 

 

The following table provides a summary of the unit rates and benchmark comparative rates for 

manholes. 

 

Typical Benchmark 

Range 

Type 2007 

Valuation 

Unit Rate 

Indexed 2004 

Unit Rate 

Min Max 

Unit Rate Code 

1050 - 2.0m $2,605 $2,890 -10% $1,990 $4,792 MH1050-2 

1050 - 3.0m $3,361 $3,531 -5% $3,034 $5,213 MH1050-3 

1050 - 4.0m $4,119 $4,315 -5% $4,278 $6,930 MH1050-4 

1050 - 5.0m $4,879 $5,270 -7% $5,195 $8,282 MH1050-5 

       

1200 - 2.0m $3,581 $3,050 17% $2,470 $4,400 MH1200-2 

1200 - 3.0m $4,660 $3,727 25% $3,358 $5,748 MH1200-3 

1200 - 4.0m $5,741 $4,553 26% $4,733 $7,642 MH1200-4 

1200 - 5.0m $6,824 $5,564 23% $5,737 $9,120 MH1200-5 

       

1500 - 2.0m $4,320 $3,211 35% $2,918 $5,209 MH1500-2 

1500 - 3.0m $5,595 $3,917 43% $3,957 $6,784 MH1500-3 

1500 - 4.0m $6,872 $4,742 45% $5,596 $9,033 MH1500-4 

1500 - 5.0m $8,152 $5,830 40% $6,776 $10,765 MH1500-5 

       

1800 - 2.0m $5,448   $3,682 $6,497 MH1800-2 

1800 - 3.0m $7,044   $4,956 $8,420 MH1800-3 

1800 - 4.0m $8,643   $7,048 $11,263 MH1800-4 

1800 - 5.0m $10,245   $8,507 $13,394 MH1800-5 

       

2100 - 2.0m $6,813   $4,818 $8,130 MH2100-2 

2100 - 3.0m $8,771   $6,254 $10,296 MH2100-3 

2100 - 4.0m $10,731   $8,652 $13,543 MH2100-4 
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Typical Benchmark 

Range 

Type 2007 

Valuation 

Unit Rate 

Indexed 2004 

Unit Rate 

Min Max 

Unit Rate Code 

2100 - 5.0m $12,695   $10,300 $15,948 MH2100-5 

       

2400x1500 - 2.0m $6,459 $8,346 -23%   MH2400x1500-2 

2400x1500 - 3.0m $8,335 $8,346 0%   MH2400x1500-3 

2400x1500 - 4.0m $10,214 $8,346 22%   MH2400x1500-4 

2400x1500 - 5.0m $12,096 $8,346 45%   MH2400x1500-5 

       

SP - 2400x2200 - 3.0m $12,070 $7,511 61%   SP2400x2200-3 

SP - 2500x1200 - 3.0m $9,561 $7,511 27%   SP2500x1200-3 

SP - 4500x1200 - 3.0m $13,818 $8,961 54%   SP4500x1200-3 

SP 3000x2400 - 3.0m $11,436 $12,717 -10%   SP3000x2400-3 

GPT 1050x1050 - 2.0m $6,365 $3,526 81%   GPT1050-2 

GPT 1050x1050 - 3.0m $7,569     GPT1050-3 

GPT 1200x1200 - 2.0m $6,626     GPT1200-2 

GPT 1200x1200 - 3.0m $8,327     GPT1200-3 

GPT 1500x1500 - 2.0m $7,493 $3,526 113%   GPT1500-2 

GPT 2000x2000 - 2.0m $9,030 $3,526 156%   GPT2000-2 

GPT 2000x2000 - 4.0m $13,464     GPT2000-4 

GPT 3000x1500 - 2.0m $9,817     GPT3000x1500-2 

GPT 3650x1950 - 2.0m $11,692     GPT3650x1950-2 

 

Except for 1050 mm diameter manholes where the unit rates are within 10% of the indexed 2004 rates, 

there has been a significant increase of the rates for the larger manholes due to the addition of 

demolition and reinstatement costs. The difference in rates increases with the increase in depth. This 

is due to additional demolition, excavation and concrete works that substantially increase with depth, 

which may not have been fully considered in the previous valuation. For example from 1050 to 1200 

mm diameter the volume of excavation increases by 37% and the volume of concrete by 81%. The 

available benchmarks illustrate that the current rates are consistent with typical market rates.  

 

The significant increase in the GTP rates is due to the 2004 unit rates being based on an equivalent 

manhole rate and no specific rates being developed for GTP�s that took into account their specific 

details and dimensions. 

 

The current replacement value of manhole assets is about $29 million as summarised below. The 

detailed unit rate calculation and assumptions are provided in Appendix A. 

 

Type Total Current 

Replacement 

Cost 

Annual 

Depreciation 

Accumulated 

Depreciation 

Written Down 

Value 

EL 122 $839,556 $10,494 $125,589 $713,967 

GPT 33 $199,229 $2,490 $11,561 $187,669 

MH 2768 $8,822,075 $110,276 $1,492,929 $7,329,146 

SILT TRAP 2000 

EL1900 1 $9,030 $113 $673 $8,358 

SP 74 $433,891 $5,424 $102,977 $330,914 

STANDARD 2 $5,211 $65 $966 $4,245 

STANDARD 

MANHOLE 7 $25,049 $313 $6,517 $18,532 

STD 21 $79,106 $989 $7,592 $71,514 

(blank) 6178 $18,879,690 $235,996 $4,697,419 $14,182,271 

Grand Total 9206 $29,292,838 $366,160 $6,446,221 $22,846,616 
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4.4 Pipes 

The GIS database includes about 569 km of pipes. The following table provides the total length in 

meter of the existing pipes grouped by material type and diameter. The table is sorted by the most 

representative diameter. 

 

Dia Material RCP FRC uPVC AC FRC 2 CL 2 FRCP CL 3 DICL RCBC RCP 2 

  Length % Cum% 548559 13039 6098 674 239 130 127 89 25 13 7 

  568998     96% 2% 1% 0% 0% 0% 0% 0% 0% 0% 0% 

375 161604 28% 28% 152502 7656 812 327 149 113 22 23       

300 95913 17% 45% 94129 1004 594 159     21       7 

450 79347 14% 59% 76673 2143 365 11   17 73 65       

525 50068 9% 68% 48723 1029 136 74 89       17     

600 43910 8% 76% 43100 657 113 29     11         

675 26289 5% 80% 26128 121 5 35               

750 25633 5% 85% 25533 84   16               

1050 17532 3% 88% 17532                     

900 15607 3% 91% 15431   169           7     

825 13986 2% 93% 13955 31                   

1200 10752 2% 95% 10635   117                 

1350 7432 1% 96% 7330   102                 

1500 5349 1% 97% 5345 4                   

1800 4023 1% 98% 4023                     

1650 3132 1% 99% 3132                     

150 2785 0% 99% 723 103 1945 14               

225 2395 0% 99% 1453 208 725 9               

1950 1796 0% 100% 1796                     

100 1170 0% 100% 168   1002                 

2100 249 0% 100% 249                     

250 15 0% 100%     15                 

- 13 0% 100%                   13   

 

 

The RCP pipes represents 96% of the total length of stormwater pipes and the most common diameter 

is 375 mm (28%) followed by 300 mm diameter (17%), 450 mm (14%) and 525 mm (9%). 
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The following table shows the average age of the stormwater pipes for each material type and 

diameter. 

 

Diam RCP FRC uPVC AC FRC 2 CL 2 FRCP CL 3 DICL RCBC RCP 2 

100 9.3   7.9                 

150 11.1 6.4 8.2 27.0               

225 11.2 8.2 6.7 20.0               

250     2.0                 

300 22.9 5.9 4.4 26.2     25.0       7.0 

375 13.8 5.1 5.6 22.1 7.1 7.0 25.0 7.0       

450 16.5 4.6 4.4 25.0   7.0 25.0 7.0       

525 16.1 5.6 5.6 29.0 7.0       3.0     

600 16.8 5.5 6.0 29.0     25.0         

675 17.5 3.3 4.0 21.0               

750 16.3 4.4   21.0               

825 17.1 7.0                   

900 18.3   9.0           26.0     

1050 18.1                     

1200 16.4   9.0                 

1350 18.8   9.0                 

1500 18.6 16.0                   

1650 21.7                     

1800 18.2                     

1950 22.0                     

2100 15.8                     

-                   1.0   

 

FRC and uPVC pipes have been used more recently than RCP pipes and are typically less than 20 

years old. The oldest RCP pipes are around 40 to 50 years old. 

 

Unit rates have been calculated for typical diameters currently used that range from 100 to 2100mm 

and for three material types (uPVC, FRC and RCP). We have also considered the replacement 

material for the existing pipes according to Redland Shire Council standards that will be uPVC for 

diameter less then 250mm, FRC for diameter between 300 and 750mm and RCP for diameters larger 

then 825. The Unit rates include demolition, trench excavation in accordance with the dimensions in 

the standard drawings, the supply and installation of the pipe and the reinstatement works. Allowance 

for construction on-costs has been included in the rates. 

 

It was assumed that all pipes have a useful life of 80 years. This is consistent with the typical value 

used throughout the industry. It is also assumed that the residual value of all the pipe type is zero. 

 

The following table provides a summary of the unit rates and benchmark costs for pipes. 

 

Typical Benchmark Range Dia Material 2007 

Valuation 

Unit Rate 

Indexed 2004 Unit 

Rate 

Min Max 

Unit Rate 

Code 

100 uPVC $127 $73 75% $77 $270 100uPVC 

150 uPVC $147 $109 35% $99 $321 150uPVC 

225 uPVC $200 $144 39% $116 $440 225uPVC 

250 uPVC $225   $141 $443 250uPVC 

300 FRC $234 $173 35% $114 $261 300FRC 

375 FRC $277 $188 48% $149 $305 375FRC 

450 FRC $311 $217 43% $145 $375 450FRC 

525 FRC $370 $231 60% $176 $474 525FRC 

600 FRC $436 $261 67% $209 $573 600FRC 
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Typical Benchmark Range Dia Material 2007 

Valuation 

Unit Rate 

Indexed 2004 Unit 

Rate 

Min Max 

Unit Rate 

Code 

675 FRC $522 $289 81% $207 $700 675FRC 

750 FRC $593 $317 87% $311 $835 750FRC 

825 RCP $687 $405 70% $259 $644 825RCP 

900 RCP $802 $506 58% $300 $806 900RCP 

1050 RCP $1,010 $895 13% $383 $1,052 1050RCP 

1200 RCP $1,234 $1,011 22% $389 $1,320 1200RCP 

1350 RCP $1,452 $1,265 15% $693 $1,860 1350RCP 

1500 RCP $1,873 $1,518 23% $1,019 $1,962 1500RCP 

1650 RCP $2,225 $1,807 23% $1,919 $2,319 1650RCP 

1800 RCP $2,556 $2,096 22% $982 $2,709 1800RCP 

1950 RCP $3,113 $2,479 26% $2,726 $3,438 1950RCP 

2100 RCP $3,469 $2,854 22% $3,189 $3,793 2100RCP 

 

The table shows substantial differences between the current rate and the indexed 2004 valuation rate, 

especially as far as the uPVC and FRC are concerned. The RCP rates are generally within 25% of the 

indexed 2004 rates. However, the current unit rates are generally within the typical benchmark ranges. 

 

The average unit rate increase compared to the indexed 2004 rates is 43%, excluding the increase in 

the rates due to general inflationary increases in the pipe supply and laying costs which have already 

been accounted for when comparing the rates by indexing the 2004 rates. The additional 43% increase 

it is mainly due to: 

  23% average increase in the unit rate for pipes due to demolition and reinstatement works that 

were not included in the previous rates 

 20% increase in the unit rates for pipes due to excavation works that were not fully accounted for 

in the previous rates 

 

The table below provides the total value for the Pipes broken down for each Unit Rate Code. 

 

Type Length  Current 

Replacement 

Cost  

 Annual 

Depreciation  

 Accumulated 

Depreciation  

 Written Down 

Value  

375RCP 152,502 $42,273,502 $528,419 $7,677,910 $34,595,591 

450RCP 76,673 $23,853,843 $298,173 $5,423,557 $18,430,285 

300RCP 94,129 $21,981,833 $274,773 $6,354,380 $15,627,453 

600RCP 43,100 $18,797,678 $234,971 $4,281,198 $14,516,480 

525RCP 48,723 $18,012,561 $225,157 $4,005,297 $14,007,264 

1050RCP 17,532 $17,704,202 $221,303 $4,367,709 $13,336,493 

750RCP 25,533 $15,131,396 $189,142 $3,321,698 $11,809,698 

675RCP 26,128 $13,633,157 $170,414 $3,139,546 $10,493,610 

1200RCP 10,635 $13,124,683 $164,059 $2,851,811 $10,272,872 

900RCP 15,431 $12,380,211 $154,753 $2,997,142 $9,383,069 

1350RCP 7,330 $10,645,457 $133,068 $2,580,658 $8,064,799 

1800RCP 4,023 $10,282,789 $128,535 $2,560,510 $7,722,280 

1500RCP 5,345 $10,012,045 $125,151 $2,428,520 $7,583,525 

825RCP 13,955 $9,589,092 $119,864 $2,189,020 $7,400,072 

1650RCP 3,132 $6,970,576 $87,132 $1,953,348 $5,017,228 

1950RCP 1,796 $5,589,182 $69,865 $1,541,173 $4,048,009 

375FRC 7,656 $2,122,116 $26,526 $135,974 $1,986,142 

2100RCP 249 $862,854 $10,786 $199,472 $663,383 

450FRC 2,143 $666,615 $8,333 $39,211 $627,405 

525FRC 1,029 $380,341 $4,754 $26,016 $354,324 

225RCP 1,453 $291,185 $3,640 $46,529 $244,656 

600FRC 657 $286,557 $3,582 $18,823 $267,734 

150uPVC 1,945 $285,824 $3,573 $27,827 $257,996 

300FRC 1,004 $234,443 $2,931 $14,891 $219,552 
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Type Length  Current 

Replacement 

Cost  

 Annual 

Depreciation  

 Accumulated 

Depreciation  

 Written Down 

Value  

375uPVC 812 $225,124 $2,814 $16,204 $208,920 

1350uPVC 102 $147,941 $1,849 $16,334 $131,606 

225uPVC 725 $145,293 $1,816 $9,251 $136,042 

1200uPVC 117 $144,265 $1,803 $15,877 $128,387 

300uPVC 594 $138,730 $1,734 $9,382 $129,348 

900uPVC 169 $135,540 $1,694 $14,965 $120,575 

100uPVC 1,002 $127,442 $1,593 $13,660 $113,782 

450uPVC 365 $113,454 $1,418 $4,995 $108,459 

150RCP 723 $106,208 $1,328 $16,861 $89,347 

375AC 327 $90,622 $1,133 $28,100 $62,521 

675FRC 121 $63,392 $792 $2,303 $61,089 

525uPVC 136 $50,094 $626 $2,903 $47,191 

750FRC 84 $49,709 $621 $2,804 $46,905 

600uPVC 113 $49,231 $615 $3,690 $45,541 

225FRC 208 $41,698 $521 $4,751 $36,947 

375FRC 2 149 $41,419 $518 $3,607 $37,812 

300AC 159 $37,079 $463 $10,921 $26,158 

525FRC 2 89 $32,999 $412 $2,825 $30,174 

375CL 2 113 $31,238 $390 $2,765 $28,472 

525AC 74 $27,387 $342 $9,875 $17,512 

450FRCP 73 $22,611 $283 $7,046 $15,565 

100RCP 168 $21,406 $268 $2,417 $18,989 

825FRC 31 $21,177 $265 $1,916 $19,261 

450CL 3 65 $20,359 $254 $1,802 $18,557 

675AC 35 $18,106 $226 $4,831 $13,275 

150FRC 103 $15,157 $189 $1,233 $13,924 

600AC 29 $12,674 $158 $4,570 $8,104 

750AC 16 $9,535 $119 $2,544 $6,991 

RCBC 13 $9,257 $116 $115 $9,142 

1500FRC 4 $7,493 $94 $1,546 $5,947 

375CL 3 23 $6,475 $81 $573 $5,902 

525DICL 17 $6,362 $80 $246 $6,116 

375FRCP 22 $6,079 $76 $1,894 $4,185 

900DICL 7 $5,921 $74 $1,956 $3,965 

450CL 2 17 $5,419 $68 $480 $4,940 

300FRCP 21 $4,939 $62 $1,539 $3,400 

600FRCP 11 $4,824 $60 $1,503 $3,321 

450AC 11 $3,404 $43 $1,133 $2,270 

250uPVC 15 $3,270 $41 $97 $3,172 

675uPVC 5 $2,447 $31 $114 $2,333 

150AC 14 $2,021 $25 $662 $1,358 

225AC 9 $1,860 $23 $457 $1,403 

300RCP 2 7 $1,630 $20 $144 $1,486 

Grand Total 568,998 $257,123,433 $3,214,043 $58,413,116 $198,710,318 

 

 

The current replacement value of the pipe asset is around $257 million which represents the largest 

value out of all of the stormwater assets. The pipe type with the largest value is 375mm diameter 

reinforced concrete pipes. 

 

The detailed unit rate calculation and assumptions are provided in Appendix A. 

 

4.5 Box Culverts 

In the GIS asset database there are 567 box culverts of various spans and heights and a total length of 

12.7km. The following table provides a summary of the most representative dimensions and accounts 
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for 90% of the total number of box culverts. The table is sorted by the most prevalent size to the least 

prevalent size. 

 

Dimensions 
(width x height) 

Number Average 

Age 

Length % Cum% 

3600 x 2400 6 16 1245 10% 10% 

1200 x 600 48 19 986 8% 18% 

1200 x 450 56 10 902 7% 25% 

3000 x 1830 3 4 594 5% 29% 

2400 x 900 20 7 444 3% 33% 

2400 x 1800 14 17 373 3% 36% 

2100 x 2100 25 11 362 3% 39% 

1200 x 750 7 7 344 3% 41% 

2400 x 600 14 9 305 2% 44% 

2400 x 2100 6 10 272 2% 46% 

1800 x 600 13 6 253 2% 48% 

1200 x 900 23 28 235 2% 50% 

3000 x 1200 12 16 233 2% 51% 

2700 x 1800 7 18 226 2% 53% 

3600 x 1200 10 16 223 2% 55% 

2800 x 750 2 4 222 2% 57% 

2400 x 2400 4 9 214 2% 58% 

3300 x 2100 2 11 208 2% 60% 

600 x 300 10 19 208 2% 62% 

2100 x 1500 14 27 204 2% 63% 

1200 x 300 10 16 200 2% 65% 

2100 x 900 14 18 181 1% 66% 

3000 x 2400 7 15 172 1% 68% 

3000 x 1800 4 12 165 1% 69% 

900 x 450 11 17 163 1% 70% 

450 x 225 12 20 158 1% 71% 

2100 x 750 9 10 157 1% 73% 

3600 x 1800 7 19 155 1% 74% 

1500 x 600 6 12 154 1% 75% 

2400 x 1500 7 14 135 1% 76% 

1500 x 750 6 11 130 1% 77% 

2400 x 750 5 7 126 1% 78% 

2700 x 1200 7 12 124 1% 79% 

3600 x 2100 1 11 123 1% 80% 

1500 x 900 5 28 112 1% 81% 

2100 x 1200 6 9 110 1% 82% 

450 x 300 11 13 108 1% 83% 

1800 x 1800 2 12 108 1% 83% 

375 x 225 10 30 106 1% 84% 

2400 x  3 15 102 1% 85% 

1800 x 1200 7 16 101 1% 86% 

900 x 300 5 22 98 1% 87% 

1500 x 1200 1 17 96 1% 87% 

3000 x 1500 3 14 95 1% 88% 

750 x 600 3 7 84 1% 89% 

600 x 225 7 19 79 1% 89% 

1800 x 900 5 13 68 1% 90% 

 

 

 



Stormwater Drainage Asset Revaluation Redland Shire Council 

 

 

FILE P:\WP\28122\PROJECT\6_REPORTS\FINAL\FINAL REPORT.DOC  30 JUNE 2007  REVISION 2  PAGE 24

 

Table demonstrates that there is fairly broad distribution of sizes and no particular culvert size is 

particularly dominant compared to the total number of culverts. Only four sizes count for more than 5% 

of the total length of culverts whereas all other sizes represent less than 5% each. 

 

Unit rates have been calculated for standard dimensions with spans and heights ranging between 300 

to 3600 mm. The Unit Rates include demolition, excavation, supply and installation of the box culvert 

including U-shells and platforms and reinstatement works. Allowance for construction on-costs has 

been included in the rates. 

 

It was assumed that box culverts have a useful life of 80. This is consistent with the typical value used 

throughout the industry. It is also assumed that the residual value of all box culvert type is zero. 

 

The following table provides a summary of the unit rates for the box culverts by span and height. 

 

Typical Benchmark 

Range 

Span Height 2007 

Valuation 

Unit Rate 

Indexed 2004 Unit 

Rate 

Min Max 

Unit Rate 

Code 

1500 600 $1,695 $3,411 -50% $1,781 $2,195 BC1500x600 

1500 900 $2,040 $3,530 -42% $2,102 $2,468 BC1500x900 

1500 1200 $2,261 $3,644 -38% $1,891 $3,691 BC1500x1200 

1500 1500 $2,460   $2,328 $3,013 BC1500x1500 

        

1800 600 $2,075   $2,287 $2,535 BC1800x600 

1800 900 $2,301   $2,424 $2,696 BC1800x900 

1800 1200 $2,474 $3,725 -34% $2,482 $2,964 BC1800x1200 

1800 1500 $2,683   $2,593 $3,144 BC1800x1500 

1800 1800 $2,883 $4,141 -30% $2,690 $3,309 BC1800x1800 

        

2100 600 $2,223 $3,600 -38% $2,437 $2,974 BC2100x600 

2100 900 $2,466 $3,670 -33% $2,600 $3,192 BC2100x900 

2100 1200 $2,701 $3,862 -30% $3,133 $3,390 BC2100x1200 

2100 1500 $2,935 $4,013 -27% $1,942 $4,913 BC2100x1500 

2100 1800 $3,194   $3,677 $3,979 BC2100x1800 

2100 2100 $3,453 $4,340 -20% $3,277 $4,268 BC2100x2100 

        

2400 900 $2,725 $3,891 -30% $2,916 $3,706 BC2400x900 

2400 1200 $2,956 $4,016 -26% $3,630 $3,928 BC2400x1200 

2400 1500 $3,188   $3,205 $4,259 BC2400x1500 

2400 1800 $3,428 $4,292 -20% $3,364 $4,589 BC2400x1800 

2400 2100 $3,729 $4,505 -17% $3,615 $4,919 BC2400x2100 

2400 2400 $3,990   $4,851 $9,569 BC2400x2400 

        

2700 900 $3,042 $4,098 -26% $3,324 $4,297 BC2700x900 

2700 1200 $3,108 $4,226 -26% $3,216 $4,381 BC2700x1200 

2700 1500 $3,439   $4,255 $7,386 BC2700x1500 

2700 1800 $3,769 $4,529 -17% $3,810 $5,041 BC2700x1800 

2700 2100 $3,969   $4,964 $5,371 BC2700x2100 

2700 2400 $4,220   $5,269 $5,701 BC2700x2400 

2700 2700 $4,473   $5,575 $6,032 BC2700x2700 

        

3000 1200 $3,584 $4,358 -18% $3,885 $4,203 BC3000x1200 

3000 1500 $3,854 $4,556 -15% $5,008 $7,929 BC3000x1500 

3000 1800 $4,150     BC3000x1800 

3000 2100 $4,447     BC3000x2100 

3000 2400 $4,705 $5,134 -8% $4,770 $5,161 BC3000x2400 
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Typical Benchmark 

Range 

Span Height 2007 

Valuation 

Unit Rate 

Indexed 2004 Unit 

Rate 

Min Max 

Unit Rate 

Code 

3000 2700 $5,040 $5,538 -9%   BC3000x2700 

3000 3000 $5,338     BC3000x3000 

        

3300 1200 $3,926     BC3300x1200 

3300 1500 $4,232     BC3300x1500 

3300 1800 $4,539     BC3300x1800 

3300 2100 $4,845 $5,097 -5%   BC3300x2100 

3300 2400 $5,152     BC3300x2400 

3300 2700 $5,459     BC3300x2700 

3300 3000 $5,766     BC3300x3000 

3300 3300 $6,073     BC3300x3300 

        

3600 1200 $4,311 $4,840 -11%   BC3600x1200 

3600 1500 $4,611 $4,993 -8%   BC3600x1500 

3600 1800 $4,911 $5,273 -7%   BC3600x1800 

3600 2100 $5,177     BC3600x2100 

3600 2400 $5,443 $5,640 -3%   BC3600x2400 

3600 2700 $5,740     BC3600x2700 

3600 3000 $6,024     BC3600x3000 

3600 3300 $6,307     BC3600x3300 

3600 3600 $6,591     BC3600x3600 

        

300 300 $508     BC300x300 

        

450 300 $603 $409 48%   BC450x300 

450 450 $738     BC450x450 

        

600 300 $727 $517 41%   BC600x300 

600 450 $833 $558 49%   BC600x450 

600 600 $939     BC600x600 

        

900 300 $942 $698 35%   BC900x300 

900 600 $1,216     BC900x600 

900 900 $1,490 $869 71%   BC900x900 

        

1200 300 $1,218 $940 30%   BC1200x300 

1200 600 $1,429 $1,020 40% $1,436 $1,924 BC1200x600 

1200 900 $1,650 $1,112 48% $1,214 $2,551 BC1200x900 

1200 1200 $1,864   $2,886 $3,123 BC1200x1200 

        

525 525 $882     BC525x525 

1500 1500 $2,460     BC1500x1500 

2400 2400 $3,990     BC2400x2400 

 

The table above shows an increase in the unit rates for small culverts (<1500 mm span) but an 

average decrease in the rates for the larger culverts (>1500 mm span) of around 23%. The reason for 

this decrease is the reduction of the cost of the box culvert precast elements compared to the 2004 

valuation. This was confirmed by comparing price lists from a supplier in 2004 with the 2007 price lists. 

The precast element cost represents about 60% of the unit rate and by comparing the indexed 2004 

precast element price and the current price, the prices have reduced by 38% on average. Where 

benchmark data was available, the current unit rates are generally within the typical benchmark 

ranges. 
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The table below provides a summary of the total value for box culverts for each culvert type. 

 

Dimensions 
(width x height) 

Length Current 

Replacement 

Cost 

Annual 

Depreciation 

Accumulated 

Depreciation 

Written 

Down Value 

3600 x 2400 1245 $6,777,193 $84,715 $1,121,843 $5,655,349 

3000 x 1830 594 $2,465,222 $30,815 $108,571 $2,356,651 

1200 x 600 986 $1,408,800 $17,610 $406,238 $1,002,561 

2400 x 1800 373 $1,279,672 $15,996 $250,637 $1,029,036 

2100 x 2100 362 $1,251,451 $15,643 $193,209 $1,058,242 

2400 x 900 444 $1,210,496 $15,131 $135,646 $1,074,850 

1200 x 450 902 $1,193,943 $14,924 $116,566 $1,077,376 

2400 x 2100 272 $1,013,498 $12,669 $73,743 $939,755 

3300 x 2100 208 $1,010,007 $12,625 $54,542 $955,465 

3600 x 1200 223 $963,428 $12,043 $173,505 $789,924 

2400 x 2400 214 $852,678 $10,658 $126,409 $726,269 

2700 x 1800 226 $851,180 $10,640 $211,744 $639,436 

3000 x 1200 233 $835,791 $10,447 $134,347 $701,443 

2400 x 600 305 $830,444 $10,381 $91,097 $739,347 

3000 x 2400 172 $808,255 $10,103 $163,452 $644,803 

3600 x 1800 155 $761,068 $9,513 $178,199 $582,869 

3000 x 1800 165 $683,932 $8,549 $101,044 $582,888 

2800 x 750 222 $674,009 $8,425 $29,684 $644,325 

3600 x 2100 123 $636,120 $7,952 $88,817 $547,303 

2100 x 1500 204 $598,166 $7,477 $183,179 $414,987 

1200 x 750 344 $529,791 $6,622 $56,920 $472,871 

1800 x 600 253 $525,840 $6,573 $40,801 $485,039 

2100 x 900 181 $445,456 $5,568 $102,876 $342,581 

2400 x 1500 135 $431,501 $5,394 $85,351 $346,150 

3600 x 3300 66 $415,335 $5,192 $113,349 $301,986 

2400 x  102 $408,725 $5,109 $70,186 $338,540 

1200 x 900 235 $386,949 $4,837 $139,922 $247,027 

2700 x 1200 124 $385,080 $4,813 $64,522 $320,557 

3000 x 1500 95 $367,635 $4,595 $66,602 $301,033 

2100 x 750 157 $367,438 $4,593 $62,532 $304,906 

2400 x 750 126 $342,578 $4,282 $28,697 $313,881 

1800 x 1800 108 $312,051 $3,901 $46,765 $265,286 

2100 x 1200 110 $296,085 $3,701 $26,534 $269,551 

1500 x 600 154 $261,494 $3,269 $38,537 $222,957 

1800 x 1200 101 $249,864 $3,123 $42,317 $207,547 

1200 x 300 200 $243,414 $3,043 $52,502 $190,912 

1500 x 750 130 $241,943 $3,024 $42,434 $199,510 

1500 x 900 112 $229,192 $2,865 $78,977 $150,215 

1500 x 1200 96 $217,978 $2,725 $47,657 $170,321 

2700 x 900 60 $182,311 $2,279 $24,523 $157,788 

900 x 450 163 $175,942 $2,199 $36,720 $139,221 

1800 x 900 68 $156,441 $1,956 $32,948 $123,493 

600 x 300 208 $151,529 $1,894 $35,401 $116,128 

2300 x 600 65 $145,591 $1,820 $38,985 $106,605 

2100 x 600 65 $145,057 $1,813 $27,281 $117,777 

2400 x 1200 48 $141,906 $1,774 $48,802 $93,104 

2400 x 1830 40 $137,634 $1,720 $6,062 $131,573 

2000 x 900 55 $135,185 $1,690 $21,946 $113,240 

1900 x 1200 51 $126,392 $1,580 $26,737 $99,655 

3000 x  22 $118,817 $1,485 $9,147 $109,669 

3600 x 1830 21 $104,452 $1,306 $4,600 $99,851 
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Dimensions 
(width x height) 

Length Current 

Replacement 

Cost 

Annual 

Depreciation 

Accumulated 

Depreciation 

Written 

Down Value 

2150 x  30 $103,580 $1,295 $27,828 $75,752 

450 x 225 158 $95,226 $1,190 $24,660 $70,566 

900 x 300 98 $92,730 $1,159 $26,898 $65,832 

750 x 600 84 $90,035 $1,125 $8,924 $81,111 

2120 x 1500 30 $88,056 $1,101 $23,658 $64,399 

3000 x 2700 17 $85,689 $1,071 $22,578 $63,110 

2700 x 1830 20 $75,540 $944 $3,327 $72,213 

450 x 300 108 $65,450 $818 $7,343 $58,107 

2700 x 1400 19 $64,305 $804 $2,953 $61,352 

900 x 1500 31 $63,749 $797 $2,423 $61,326 

600 x 225 79 $57,290 $716 $14,636 $42,654 

375 x 225 106 $57,201 $715 $21,120 $36,081 

1200 x 1200 30 $56,221 $703 $13,826 $42,395 

600 x 450 63 $52,589 $657 $2,294 $50,295 

900 x 600 39 $47,018 $588 $3,050 $43,969 

1200 x 1800 21 $39,668 $496 $1,849 $37,819 

1200 x 375 28 $34,283 $429 $688 $33,595 

3600 x 1500 7 $33,198 $415 $5,672 $27,526 

750 x 375 39 $32,420 $405 $294 $32,126 

450 x 150 51 $30,740 $384 $8,756 $21,984 

500 x 450 37 $30,517 $381 $10,389 $20,128 

4800 x 900 11 $29,434 $368 $4,967 $24,466 

400 x 300 40 $29,263 $366 $7,320 $21,943 

750 x 300 35 $28,825 $360 $5,729 $23,096 

600 x 600 31 $28,721 $359 $1,017 $27,704 

600 x 375 39 $28,187 $352 $207 $27,980 

1800 x 750 13 $27,700 $346 $1,297 $26,403 

900 x 750 18 $24,828 $310 $212 $24,616 

750 x 450 20 $21,062 $263 $4,142 $16,920 

0 x 0 28 $20,253 $253 $5,066 $15,187 

900 x 375 13 $12,564 $157 $408 $12,156 

1500 x 1500 4 $8,832 $110 $1,716 $7,115 

375 x 150 16 $8,312 $104 $2,765 $5,547 

300 x 150 16 $8,127 $102 $2,144 $5,983 

750 x 225 9 $7,861 $98 $2,286 $5,575 

900 x 900 5 $7,495 $94 $815 $6,680 

375 x 300 13 $7,327 $92 $777 $6,550 

450 x 375 8 $6,160 $77 $329 $5,832 

Grand Total 12738 $36,085,413 $451,068 $5,737,467 $30,347,945 

 

The current replacement value for box culvert assets is about $36 million and the largest value is 

represented by the BC3600x2400. 

 

The detailed unit rate calculation and assumptions are provided in Appendix A. 

 

4.6 Headwalls 

In the GIS asset database there are 2,923 headwalls. The following table provides the headwalls 

dimensions that count for 90% of the total number of headwalls. The table is sorted in order of the 

most to least representative outlet diameter. 
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Type/Size 

 

Number Average of 

Age 

% Cum% 

HW375 818 15 28% 28% 

HW450 378 16 13% 41% 

HW300 368 18 13% 54% 

HW600 234 16 8% 62% 

HW525 223 15 8% 69% 

HW750 123 15 4% 73% 

HW675 89 16 3% 76% 

HW900 84 15 3% 79% 

HW1200 80 15 3% 82% 

HW1050 75 17 3% 85% 

HW150 52 6 2% 86% 

HW825 49 16 2% 88% 

HW225 48 8 2% 90% 

 

The table shows that single 375mm headwalls are the most common headwall representing 28% of the 

total number of headwalls. Single outlet headwalls with sizes 450, 300, 600 and 525 account for 8% to 

13% of all headwalls, while the other sizes represent less than 5% each. 

 

Unit rates have been calculated for standard headwall dimensions currently used with inlet or outlet 

diameters from 100 to 2100 mm. The unit rates include demolition, excavation, supply and installation 

of the headwall precast elements and reinstatement works. Allowance for construction on-costs has 

been included in the rates. Where no information regarding the headwall dimension was available, a 

diameter of 600 mm has been applied as this represents the average diameter for this asset category. 

 

It was assumed that headwalls have a useful life of 80 years. This is consistent with the typical value 

used throughout the industry. It is also determined that the residual value for all headwalls is zero. 

 

The following table provides a summary of the unit rates for the headwalls by width and height. 

 

Typical Benchmark 

Range 

Width Height 2007 

Valuation 

Unit Rate 

Indexed 2004 Unit 

Rate 

Min Max 

Unit Rate 

Code 

100 100 $316 $362 -13%   HW100 

150 150 $396 $362 9%   HW150 

225 225 $521 $362 44%   HW225 

300 300 $630 $362 74% $468 $1,025 HW300 

375 375 $727   $707 $3,153 HW375 

400 400 $762     HW400 

450 300 $711     HW450x300 

450 450 $836   $554 $2,679 HW450 

525 375 $917     HW525x375 

525 450 $1,065     HW525x450 

525 525 $981   $1,160 $2,960 HW525 

600 300 $833     HW600x300 

600 375 $990     HW600x375 

600 600 $1,141 $795 43% $788 $3,254 HW600 

675 675 $1,327     HW675 

750 600 $1,710   $1,790 $1,937 HW750x600 

750 750 $1,529     HW750 

825 375 $1,211     HW825x375 

825 825 $1,749 $1,163 50%   HW825 
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Typical Benchmark 

Range 

Width Height 2007 

Valuation 

Unit Rate 

Indexed 2004 Unit 

Rate 

Min Max 

Unit Rate 

Code 

900 900 $1,985 $1,286 54% $1,562 $1,690 HW900 

1050 1050 $2,667 $1,531 74% $3,013 $3,260 HW1050 

1200 375 $1,465     HW1200x375 

1200 450 $1,580     HW1200x450 

1200 600 $1,786     HW1200x600 

1200 600 $1,786     HW1200x600 

1200 900 $2,251     HW1200x900 

1200 1200 $3,443 $1,777 94% $3,375 $3,651 HW1200 

1250 1250 $3,936     HW1250 

1350 1350 $4,980 $2,023 146%   HW1350 

1500 600 $1,899     HW1500x600 

1500 1500 $6,691 $2,269 195% $8,747 $9,464 HW1500 

1650 1650 $7,900 $2,514 214%   HW1650 

1800 1800 $9,220 $2,760 234% $12,261 $13,266 HW1800 

2030 2030 $10,788     HW2030 

2100 600 $5,801     HW2100x600 

2100 750 $7,187     HW2100x750 

2100 1200 $11,466     HW2100x1200 

2100 2100 $11,302 $3,252 248% $12,072 $13,061 HW2100 

2400 600 $6,545     HW2400x600 

2400 1500 $16,235     HW2400x1500 

2400 2400 $16,322 $3,742 336%   HW2400 

2700 900 $10,791     HW2700x900 

3000 3000 $26,158 $4,725 454%   HW3000 

3300 2100 $30,735     HW3300x2100 

5400 5400 $92,149     HW5400 

 

The table shows substantial differences between the 2007 rate and the indexed 2004 valuation rate. 

The reasons are the addition of demolition, excavation, installation and reinstatements works that were 

not included in the 2004 rates. The current unit rates are generally within the typical benchmark 

ranges. We also note that the 2004 valuation only included on-costs as percentage without providing 

further allowance for installation works. 

 

For headwalls with multiple outlets, the unit rate for the headwall with an inlet/outlet diameter equal to 

the diameter of largest attached pipe was initially determined. This rate was then adjusted using the 

following adjustment factor to account for the additional size of the headwall to account for the multiple 

pipes: 

 

Adjustment Factor = 0.6 *  (In/Outlet Diameters)/(Max In/Outlet Diameter) + 0.4 

 

The above adjustment factor is based on an assessment of the typical cost components for headwalls 

that indicated that the face of the headwall accounts for approximately 60% of the total unit rate and 

the wings walls account for approximately 40%. The equation above takes into consideration that 

headwalls with multiple outlets have only two wings irrespective of the number of inlets or outlets and 

the only difference is the size of the face of the headwall the headwall apron. 

 

For example, to a headwall with two outlets of diameter 825 and 375 the Unit Rate applied is HW825 

with a factor 1.27. The factor is determined as follows:  0.6*(1 + 375/825) + 0.4 = 1.27 

 

We have assigned unit rates and adjustment factors to each headwall by evaluating the description 

field in the GIS asset database for this asset category. 

 

The table below provides the total value of headwalls for each headwall type. 
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Decription 
(main inlet/outlet size shown 

only) 

Number  Current 

Replacement 

Cost  

 Annual 

Depreciation  

 Accumulated 

Depreciation  

 Written Down 

Value  

HW375 818 $595,996.82 $7,449.96 $108,986.10 $487,010.72 

HW450 378 $315,936.17 $3,949.20 $61,352.11 $254,584.06 

HW1800 33 $304,269.54 $3,803.37 $61,904.45 $242,365.09 

HW1200 80 $270,839.61 $3,385.50 $50,059.36 $220,780.25 

HW600 234 $267,759.89 $3,347.00 $52,279.78 $215,480.11 

HW300 368 $232,103.73 $2,901.30 $52,415.14 $179,688.60 

HW525 223 $218,693.84 $2,733.67 $41,228.47 $177,465.37 

HW1500 30 $200,743.19 $2,509.29 $29,952.44 $170,790.75 

HW1050 75 $198,911.83 $2,486.40 $41,618.08 $157,293.75 

HW750 123 $188,340.59 $2,354.26 $34,373.39 $153,967.20 

HW900 84 $166,776.95 $2,084.71 $31,598.62 $135,178.33 

HW1350 32 $155,525.22 $1,944.07 $36,268.19 $119,257.03 

HW675 89 $117,552.26 $1,469.40 $24,044.78 $93,507.48 

HW825 49 $85,698.55 $1,071.23 $17,575.51 $68,123.04 

HW1650 11 $80,143.48 $1,001.79 $23,146.57 $56,996.91 

HW2100 7 $79,113.46 $988.92 $15,021.49 $64,091.97 

HW2400x1500 4 $65,287.36 $816.09 $11,163.69 $54,123.67 

HW2400x900 11 $64,849.03 $810.61 $5,626.11 $59,222.92 

HW3000 2 $52,315.06 $653.94 $7,084.03 $45,231.03 

HW3000x1800 2 $52,315.06 $653.94 $7,729.01 $44,586.05 

HW3600x3300 2 $52,315.05 $653.94 $14,277.35 $38,037.70 

HW2400 3 $48,965.52 $612.07 $8,235.82 $40,729.70 

HW2400x2100 4 $45,207.70 $565.10 $5,499.24 $39,708.46 

HW2100x2100 4 $45,207.69 $565.10 $7,684.53 $37,523.16 

HW3600x2400 5 $39,119.22 $488.99 $5,988.07 $33,131.15 

HW2400x2400 2 $32,643.68 $408.05 $2,169.91 $30,473.77 

HW3000x2400 2 $32,643.68 $408.05 $5,851.27 $26,792.41 

HW2100x1200 4 $29,489.27 $368.62 $3,582.82 $25,906.45 

HW2100x750 6 $28,721.59 $359.02 $5,758.10 $22,963.49 

HW225 48 $25,644.35 $320.55 $2,353.41 $23,290.94 

HW3300x2100 2 $22,603.85 $282.55 $836.03 $21,767.82 

HW150 52 $20,579.00 $257.24 $1,555.89 $19,023.11 

HW1200x450 11 $20,366.20 $254.58 $1,438.78 $18,927.42 

HW2400x1800 2 $18,440.57 $230.51 $5,246.09 $13,194.48 

HW2700x1800 2 $18,440.57 $230.51 $1,419.67 $17,020.90 

HW600x1800 2 $18,440.57 $230.51 $416.18 $18,024.40 

HW3600x1200 5 $17,213.58 $215.17 $3,063.66 $14,149.92 

HW2400x1200 1 $16,321.84 $204.02 $4,387.89 $11,933.95 

HW2700x1200 4 $13,770.87 $172.14 $1,522.11 $12,248.76 

HW1200x600 6 $13,750.80 $171.88 $4,607.12 $9,143.68 

HW3000x1500 2 $13,382.87 $167.29 $2,424.50 $10,958.37 

HW3600x1500 2 $13,382.87 $167.29 $2,286.55 $11,096.33 

HW1200x900 5 $12,841.76 $160.52 $3,562.66 $9,279.10 

HW3000x1200 3 $10,328.15 $129.10 $2,514.36 $7,813.79 

HW3600 3 $10,328.15 $129.10 $2,006.92 $8,321.23 

HW2700 2 $9,960.28 $124.50 $457.42 $9,502.86 

HW2700x900 5 $9,927.20 $124.09 $1,071.12 $8,856.08 

HW2400x1830 1 $9,220.29 $115.25 $406.07 $8,814.21 

HW3000x1830 1 $9,220.29 $115.25 $406.07 $8,814.21 

HW1200x300 4 $8,242.18 $103.03 $852.02 $7,390.17 

HW1900x1200 2 $6,885.43 $86.07 $1,456.55 $5,428.88 

HW1800x1200 3 $5,724.48 $71.56 $781.07 $4,943.41 
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Decription 
(main inlet/outlet size shown 

only) 

Number  Current 

Replacement 

Cost  

 Annual 

Depreciation  

 Accumulated 

Depreciation  

 Written Down 

Value  

HW750x600 4 $4,749.43 $59.37 $349.93 $4,399.49 

HW2100x600 4 $4,563.52 $57.04 $160.19 $4,403.33 

HW1200x750 3 $3,785.93 $47.32 $252.41 $3,533.51 

HW900x450 3 $3,657.05 $45.71 $732.19 $2,924.86 

HW1200x375 5 $3,635.27 $45.44 $69.39 $3,565.88 

HW4x1200x600 1 $3,442.72 $43.03 $1,582.35 $1,860.37 

HW1200  1 $3,442.72 $43.03 $172.61 $3,270.11 

HW1800x1200  1 $3,442.72 $43.03 $160.46 $3,282.25 

HW3600x1200  1 $3,442.72 $43.03 $668.97 $2,773.74 

HW1800x600 3 $3,422.64 $42.78 $87.36 $3,335.28 

HW1950 3 $3,422.64 $42.78 $933.29 $2,489.34 

HW1500x750 2 $3,058.88 $38.24 $140.48 $2,918.40 

HW2400x750 2 $3,058.88 $38.24 $256.23 $2,802.64 

HW900  1 $2,667.33 $33.34 $518.30 $2,149.03 

HW675  2 $2,653.57 $33.17 $107.23 $2,546.34 

HW2400x600 2 $2,467.66 $30.85 $446.55 $2,021.12 

HW2300x600 2 $2,281.76 $28.52 $611.00 $1,670.76 

HW900x600 2 $2,281.76 $28.52 $148.00 $2,133.76 

HW100 6 $1,894.86 $23.69 $230.10 $1,664.76 

HW600x450 2 $1,671.61 $20.90 $65.23 $1,606.38 

HW450x300 2 $1,547.31 $19.34 $462.30 $1,085.00 

HW1800x750 1 $1,529.44 $19.12 $71.60 $1,457.84 

HW900x750 1 $1,529.44 $19.12 $13.04 $1,516.40 

HW400 2 $1,524.09 $19.05 $35.96 $1,488.13 

HW600x225 1 $1,140.88 $14.26 $97.99 $1,042.89 

HW600x300 1 $1,140.88 $14.26 $166.40 $974.48 

HW1500x600 1 $1,140.88 $14.26 $70.64 $1,070.24 

HW2700x550 1 $1,140.88 $14.26 $33.17 $1,107.71 

HWGABION 1 $1,140.88 $14.26 $48.53 $1,092.35 

HW4500x525 1 $980.69 $12.26 $45.91 $934.78 

HW600x375 1 $727.05 $9.09 $5.33 $721.73 

HW750x375 1 $727.05 $9.09 $6.60 $720.46 

HW900x375 1 $727.05 $9.09 $5.33 $721.73 

HW200 1 $521.35 $6.52 $137.53 $383.82 

HW250 1 $521.35 $6.52 $15.52 $505.84 

HW450x225 1 $521.35 $6.52 $165.69 $355.66 

HW750x225 1 $521.35 $6.52 $165.69 $355.66 

HW160 1 $395.75 $4.95 $29.69 $366.06 

Grand Total 2923 $4,473,022.53 $55,912.78 $826,815.81 $3,646,206.72 

 

The current replacement value for headwalls is about $4.5 million and the largest value is represented 

by single 375mm headwalls.  

 

The detailed unit rate calculation and assumptions are provided in Appendix A. 

 

4.7 Open Drains 

The following table provides the total length of open drains in the different width classes grouped by 

type. Width class 0 includes the open drains 0 to 0.99 m wide, width class 1 includes open drains 1 to 

1.99 m wide and so on. The table is sorted in descending order of total length. 
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Width Class 
(metres) 

Lined Partially 

Lined 

Rock Lined Undefined Total 

0 468   441 909 

1 425 33 4 214 676 

2 1,568   1,022 2,590 

3 741 239  519 1,500 

4 324    324 

5 216    216 

>5 1,074 1,052   2,126 

Total 4,816 1,324 4 2,196 8,340 

 

The table shows a number of the lined open drains that do not have a description to indicate if they are 

fully or partially lined. It has been assumed that these are fully lined open drains as with the majority of 

lined drains.  

 

The open drains valued in this valuation only include lined drains. The industry guidelines and standard 

practice is not to value �natural assets� and this generally includes natural open drains. Redlands Shire 

Council�s current approach includes not valuing unlined drains and this is considered to be a common 

approach throughout local government. However, it could also be argued that the work required to 

construct an open drain is not dissimilar to the formation costs for roads which are to be capitalised 

and not expensed. In some cases open drains are eventually piped and filled in and recognising the 

initial value and future benefits of excavation of the drain is consistent with the general valuation 

approach. 

 

An issue that has been recognised is that the current information for unlined open drains does not 

indicate whether or not it is a natural watercourse or other form of natural asset. It is therefore difficult 

to differentiate between the unlined drains that should be recognised and those that should not. Taking 

this into account, it is therefore a more reasonable to not value them than it would be to value them 

given the general lack of information that is required to provide value with a high degree of confidence. 

To some extent the valuation of unlined open drains is academic because of their total value 

represents less than 2% of the total value of all stormwater assets and less than 0.4% of all 

infrastructure assets and is therefore not considered to be material. 

 

Although the unit rates have been developed for the unlined unit rates, they have not been aggregated 

into the revaluation summaries unless noted otherwise.  

 

Unit rates have been calculated for unlined, lined and partially lined open drains with base widths from 

500 mm to 5000 mm and depths from 500 mm to 2000 mm. Where no information regarding the type 

of open drain was available, an unlined open drain with a width of 3000mm has been assumed, being 

the average dimension for open drains in the asset database. We have assumed 1:1.5 batters for lined 

open drains, 1:6 for partially lined drains and 1:5 for unlined open drains as these represent the typical 

standard profiles for open drains. For partially lined drains we have assumed concrete only on the 

base of the open drain. The Unit Rates include demolition, excavation, and reinstatement works. 

Allowance for construction on-costs has been included in the rates. 

 

The following table provides a summary of the unit rates for the open drains for the various 

combinations of material, depth and width. 

 

Base 

Width 

Depth Open 

Drain 

Type 

2007 

Valuation 

Unit Rate 

Indexed 2004 Unit Rate Unit Rate Code 

500 500 L $128 $165 -26% L500-500 

500 1000 L $242 $287 -28% L500-1000 

500 1500 L $370 $422 -30% L500-1500 

500 2000 L $510 $567 -33% L500-2000 
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Base 

Width 

Depth Open 

Drain 

Type 

2007 

Valuation 

Unit Rate 

Indexed 2004 Unit Rate Unit Rate Code 

       

1000 500 L $157 $165 -4% L1000-500 

1000 1000 L $276 $287 -15% L1000-1000 

1000 1500 L $408 $422 -22% L1000-1500 

1000 2000 L $552 $567 -27% L1000-2000 

       

2000 500 L $216 $227 1% L2000-500 

2000 1000 L $344 $357 -12% L2000-1000 

2000 1500 L $484 $499 -19% L2000-1500 

2000 2000 L $636 $652 -25% L2000-2000 

       

3000 500 L $276 $288 4% L3000-500 

3000 1000 L $411 $426 -9% L3000-1000 

3000 1500 L $560 $576 -18% L3000-1500 

3000 2000 L $721 $737 -24% L3000-2000 

       

4000 500 L $335 $350 6% L4000-500 

4000 1000 L $479 $496 -23% L4000-1000 

4000 1500 L $636 $653 -16% L4000-1500 

4000 2000 L $805 $822 -12% L4000-2000 

     -10%  

5000 500 L $394 $412  L5000-500 

5000 1000 L $547 $565 -5% L5000-1000 

5000 1500 L $712 $730 -4% L5000-1500 

5000 2000 L $890 $907 -3% L5000-2000 

     -3%  

500 500 U $60 $67  U500-500 

500 1000 U $159 $172 -5% U500-1000 

500 1500 U $299 $315 -4% U500-1500 

500 2000 U $482 $498 -3% U500-2000 

     -2%  

1000 500 U $67 $67  U1000-500 

1000 1000 U $170 $172 -4% U1000-1000 

1000 1500 U $315 $315 -4% U1000-1500 

1000 2000 U $502 $498 -3% U1000-2000 

     -2%  

2000 500 U $82 $100  U2000-500 

2000 1000 U $193 $221 -4% U2000-1000 

2000 1500 U $347 $380 -3% U2000-1500 

2000 2000 U $542 $578 -3% U2000-2000 

     -2%  

3000 500 U $96 $117  U3000-500 

3000 1000 U $216 $246 -4% U3000-1000 

3000 1500 U $378 $413 -3% U3000-1500 

3000 2000 U $582 $618 -3% U3000-2000 

     -2%  

4000 500 U $111   U4000-500 

4000 1000 U $239  -10% U4000-1000 

4000 1500 U $409  -8% U4000-1500 

4000 2000 U $622  -5% U4000-2000 

     -3%  

5000 500 U $126   U5000-500 

5000 1000 U $262  1% U5000-1000 
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Base 

Width 

Depth Open 

Drain 

Type 

2007 

Valuation 

Unit Rate 

Indexed 2004 Unit Rate Unit Rate Code 

5000 1500 U $441  -1% U5000-1500 

5000 2000 U $661  0% U5000-2000 

     1%  

500 500 PL $96 $79  PL500-500 

500 1000 PL $213 $205 -19% PL500-1000 

500 1500 PL $381 $377 -13% PL500-1500 

500 2000 PL $599 $596 -9% PL500-2000 

     -6%  

1000 500 PL $128 $141  PL1000-500 

1000 1000 PL $250 $275 -18% PL1000-1000 

1000 1500 PL $422 $455 -12% PL1000-1500 

1000 2000 PL $645 $681 -8% PL1000-2000 

     -6%  

2000 500 PL $194 $136  PL2000-500 

2000 1000 PL $324 $344  PL2000-1000 

2000 1500 PL $504 $532  PL2000-1500 

2000 2000 PL $735 $766  PL2000-2000 

       

3000 500 PL $259 $265  PL3000-500 

3000 1000 PL $398 $414  PL3000-1000 

3000 1500 PL $587 $609  PL3000-1500 

3000 2000 PL $826 $851  PL3000-2000 

       

4000 500 PL $325 $326  PL4000-500 

4000 1000 PL $471 $483 20% PL4000-1000 

4000 1500 PL $669 $686 4% PL4000-1500 

4000 2000 PL $917 $935 1% PL4000-2000 

     1%  

5000 500 PL $390 $388  PL5000-500 

5000 1000 PL $545 $553 -9% PL5000-1000 

5000 1500 PL $751 $763 -9% PL5000-1500 

5000 2000 PL $1,007 $1,020 -7% PL5000-2000 

 

The table shows that current unit rates are generally within 20% of the indexed 2004 valuation rates.  

 

The table below provides a summary of the total value for each type of open drain. 

 

Type Length Current 

Replacement 

Cost 

Annual 

Depreciation 

Accumulated 

Depreciation 

Written Down 

Value 

Lined 4,816  $2,565,292 $32,066 $520,908 $2,044,384 

Partially Lined 1,324  $1,223,531 $15,431 $210,293 $1,013,237 

Rock Lined 4  $1,223 $15 $43 $1,180 

Unspecified lined 2,196  $823,407 $10,293 $151,527 $671,880 

Grand Total 8,340  $4,613,453 $57,805 $882,772 $3,730,682 

 

The current replacement value for all open drains is about $4.6million and the largest value is 

represented by the unlined drains with a width of 3 metres, followed by partially open drains with a 

width of 5 metres and depth of 2 metres. 

 

The detailed unit rate calculation and assumptions are provided in Appendix A. 
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5. Improvements 

Redlands Shire Council has already recognised the need to continuously improve systems, procedures 

and data to provide a robust foundation upon which to base their asset management decisions and 

related processes such as accounting for non-current assets. 

 

Council has already implemented, or is in the process of implementing the following improvements that 

will assist with future revaluations: 

 

 Implementation of a city-wide review of Council�s GIS database to improve asset data and 

ensure that the database of kept current 

 Implementation of the ADAC (Asset Design and As Constructed) asset classification system. 

The ADAC system has been  developed and maintained by a consortium of Local Government 

agencies in South East Queensland to facilitate the collection and lodgement of civil 

engineering infrastructure information by the private sector to councils and defines the asset 

information requirements and standardisation of terminology and allowable values. 

 

Observations made during the 2007 revaluation of stormwater assets also identified the following 

activities that may improve future asset management processes and asset valuation outcomes and 

support Council in achieving or maintaining a best-practice approach. The activities listed below are 

suggested improvements for further consideration only as the costs, resources and ultimately the 

future benefits will need to be individually assessed.  

 

Condition Assessment and Useful Lives 

Council�s infrastructure is relatively new, being on average only 22% into its expected useful life and is 

not expected to show evidence of any widespread maintenance problems across the network. To date 

Council has not implemented a area wide CCTV inspection program for its underground assets and 

this is considered to be a reasonable approach considering the relatively young age of the 

infrastructure. 

 

However, some of the Shire�s older assets have exceeded 50% of their life and are reaching the age 

where defects may potentially start occur, especially in aggressive coastal environments. This has 

been demonstrated from research Connell Wagner has undertaken for other Queensland councils 

located in coastal areas. 

 

It is suggested that some of the older assets have reached the age where implementation of a 

condition inspection program would be prudent. The information from the inspection program will also 

be useful in improving the general knowledge of the performance of the asset. This knowledge can be 

used in decision making processes for the planned upgrading and replacement of infrastructure, as 

well as for valuation purposes through providing the information required for a more detailed review of 

the economic lives of assets. 

 

The economic lives used in the revaluation have largely been based on industry values and the 

expected asset performance based on experience from other councils located in similar coastal 

environments. To some extent, a conservative approach has been used due to the lack of knowledge 

of the condition of buried assets. The condition assessment will allow better knowledge of actual asset 

performance to date and will provide the data necessary for a detailed analysis of asset performance 

and extending the live, if that is the case. 

 

It is therefore recommended that consideration is given to implementing CCTV inspection for the oldest 

assets at least and using the data to carry out a detailed analysis of asset performance and a review of 

the useful asset lives. 
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Regional Approach to Asset Live 

The challenges in determining an appropriate useful life for infrastructure assets is not unique to 

Redlands Shire Council and is a challenge faced by all councils. What differentiates Redlands Shire 

Council from many other councils is that its infrastructure is relatively young and it does not have a 

proven maintenance history upon which to base its estimate of asset lifecycles. 

 

A regional approach would provide some benefits to other councils in a similar situation through 

sharing their experience on the performance of assets, especially within coastal areas. 

 

Consideration should be given to engaging such an approach and seeking input from other councils 

within the region. However, upon engaging such an approach it should also be recognised that the 

useful life also takes into account other factors that may be particular to each council such as level of 

service, maintenance practices, construction standards, and environmental issues. 

 

Unlined Drains 

The unlined drains have not been included in the asset valuation summaries, and are not material from 

a valuation perspective. However, it would be prudent to improve the data held on each open drain 

from an asset management approach.  

 

The information held may also be used for future network modelling of the stormwater catchment if at 

some time a citywide model is developed. 

 

Further discussion regarding the recognition of at least some unlined open drains may also be 

considered with respect to whether or not the excavation and formation of the drain should be 

capitalised and the potential benefits of capitalising such drains. It is suggested that it would be useful 

in obtaining QAO�s comments with respect to this matter. 

 

Stormwater Quality Improvement Devices (SQIDS) 

SQIDS are often seen as natural assets and are not valued on that basis despite them often been 

man-made and the result of significant initial investment and ongoing investment to maintain, replace 

and reconstruct such infrastructure. Consideration should be given whether these assets should be 

excluded from valuation or if there would be benefits in recognising at least their site improvement 

value.  

 

At minimum it is suggest that details of the devices and their value should be captured in the asset 

management plans even if they not recognised as a reportable asset for asset accounting purposes. 
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