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Foreword 

This plan is a statement by Environment Bay of Plenty, 
the Manager of the Whakatane Waimana River Scheme, 
as to how it will manage the assets of that scheme.  The 
plan represents prudent management as required by the 
Local Government Act 2002 including Section 90 of the 
Act namely the Policy on Significance.  The Council 
adopted the original plan in November 1997, following 
liaison and consultation in particular with the scheme 
ratepayers. This publication is the second edition plan. 

 
 
 
 
Clive Tozer 
Group Manager Operational Services 
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Executive Summary 

The purpose of this plan is to provide a document for the management of the Whakatane 
River Scheme and in particular its infrastructural assets. 

It establishes and communicates the level of funding required to maintain and meet the 
scheme objectives and levels of service. 

The plan covers the assets of the scheme including stopbanks, floodgates, pump stations, 
rockwork and other erosion protection measures, and plantings.  The current valuation at 
June 2005 (in terms of Local Government Act requirements) of these assets is $21,167,277 
(in terms of June 2006 CCI of 4930 this is equivalent to $21,923,250). 

Maintenance programmes are already in place and these have ensured that the assets are in 
good condition and are providing the desired levels of service.   

Environment Bay of Plenty through its day-to-day management of the scheme receives 
continuous feedback about the scheme.  Informal feedback to date indicates strongly that the 
ratepayers support the scheme objectives as espoused at the time of construction. 

Service levels have therefore been defined to ensure the original scheme objectives are met 
and maintained. 

The stopbanks will be maintained to a level to ensure the design flood can be conveyed.  
Settlement of up to 50% of the freeboard will be allowed before stopbank reconstruction will 
be undertaken. 

All structures will be maintained in a workable condition at all times to function to their design 
standards. 

Rockwork will be maintained at all times to a minimum of 50% of the original design 
placement rate. 

River edge protection will be maintained to full potential at all times while not allowing any 
willow growth to be older than 12 years. 

Environment Bay of Plenty has a number of tools which are utilised for the management of 
its assets.  Information systems have been purchased and developed to assist the asset 
managers in general management, maintenance, operations and long term planning.  The 
principle components are the asset register, Decfin Asset Management Module and the 
Decfin Financial Management System.  The operation of this system is in its infancy and will 
require ongoing fine tuning. 

Environment Bay of Plenty has developed a maintenance programme strategy which will 
provide for the most efficient and economic operation, to the desired service levels.  A 
detailed assessment has been undertaken of the work requirement, to provide for the long 
term, sustainable management of the scheme assets. 

The scheme has been separated into a number of distinct areas or locations and the key 
maintenance issues have been identified for each of these areas. 



iv Environment Bay of Plenty 

Operations Publication 2006/03 Whakatane-Waimana Rivers Scheme Asset Management Plan 

No acquisition and/or disposal strategies have been developed, as those activities are not 
normally a function of this scheme. 

The average annual level of expenditure required to meet the scheme objectives and the 
desired levels of service, over the 50-year time horizon of the plan, is higher then existing 
expenditure.  Year 1 is considered to be 2006/07 financial years.  Increases are brought 
about primarily by: 

• an increase of the flood damage sum for ‘freshes’ (flood events less then 20% AEP or 
1 in 5 year return period floods) 

• repayment of additional loans (required to restore the scheme to design standards)   

It is estimated that an average of $741,184 (June 2006 dollars) per year will be required from 
Year 1 onwards to maintain the scheme according to design standards. This sum includes 
projected: 

• routine maintenance expenditure 

• renewals that require infrequent expenditure to upgrade the assets to their full (or 
original) and agreed service potential. 

• an allowance of $80,000 per annum to repair damages from minor floods and freshes  

This sum does not include: 

• the requirement to contribute to the flood damage reserves (for events greater than 
20% AEP) 

• disaster reserves 

• costs that may be required from time to time to fund significant flood or disaster 
damage repairs beyond the levels predicted in the plan or when repair costs exceed 
available reserve balances. 

The scheme is funded by scheme rates, regional contributions, loans and land rental income.  

Regular internal and external independent audits will be carried out to establish a continuous 
improvement cycle, maintain best practices and to assess the quality of asset management. 

NB: 

• Dollars are expressed in June 2005 values (CCI 4760) or June 2006 values (CCI 4930) 
unless otherwise noted. 

• All costs exclude GST. 
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Chapter 1:  Introduction 

1.1 Asset to be Managed 

This asset management plan provides a single document intended to assist those 
delegated the responsibility for managing the Whakatane – Waimana Rivers 
Scheme assets on behalf of the Bay of Plenty Regional Council (Environment Bay of 
Plenty). Figure 1 shows the location of the Whakatane and Waimana Rivers. 

The Whakatane – Waimana Rivers Scheme is a comprehensive river control 
scheme, providing benefits of flood protection, channel edge stability and drainage 
to much of the arable land in the catchment. 

The scheme has substantial physical assets, including stopbanks, floodgates, pump 
stations, rock work and other erosion protection measures, and plantings.  The 
current valuation of these assets (in terms of Local Government requirements) to 
June 2005 is $21.2 million (or $21.9 million to June 2006). 

1.2 Rationale for Ownership 

The rationale for the existing ownership is as a result of the Local Government Act 
provisions whereby Regional Authorities are responsible for the provision and 
control of the asset. 

In common with all other similar river schemes throughout New Zealand the 
Whakatane–Waimana Scheme (known as the “Whakatane River Major Scheme”) 
was established under the auspices of the Soil Conservation Rivers Control Act 
1941.  This legislation had its genesis earlier this century and was, for its time, far 
reaching; Government recognised that flooding and drainage problems were best 
dealt with on a large scale (catchment) basis.  Major catchments frequently 
traversed more than one existing territorial authority (at that time county and 
borough councils).  The magnitude of the problem was such that the authorities of 
the day determined special purpose (ad hoc) authorities, with specialist engineering 
and soil conservation skills, were required to administer these functions and hence 
the creation of catchment boards and catchment commissions. 

The Eastern Bay of Plenty Catchment Commission was created in 1962 and 
amongst its first task was the design and construction of the Whakatane River Major 
Scheme.  In 1964 it became the Bay of Plenty Catchment Commission. Design for 
the Whakatane River Major Scheme was complete by about 1965 and construction 
started shortly thereafter. 
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Under the Local Government Reforms of 1989, Environment Bay of Plenty (the Bay 
of Plenty Regional Council) is the successor organisation to the Catchment 
authority.  River schemes were set up under a tripartite arrangement involving the 
Government, the Catchment authority as the designated manager of the schemes, 
and local ratepayers. The Government provided the majority of the funds for capital 
works (in this case generally 75% of capital works was funded by the Government); 
with the local ratepayers providing the balance.  In return Government required 
ratepayers of the scheme to commit to funding its maintenance in perpetuity.  
Additionally, until 1987 Government provided assistance with maintenance to the 
extent of about 25%.  Nowadays however, the costs of capital works and of scheme 
maintenance are borne largely by scheme ratepayers, identified under a separate 
rating area known as the Whakatane River Major Scheme. Environment Bay of 
Plenty currently subsidises the scheme rate income by 10% from regional general 
rate funds in recognition of the wider environmental benefits provided by the scheme 
and wider regional benefits.  

Environment Bay of Plenty introduced a new differential rating system to fund the 
scheme on 1 July 1998. The rating area covered by the new system generally 
follows the catchment boundaries, shown in Figure 1. 

Environment Bay of Plenty, by virtue of its previous experience, has extensive 
knowledge of the asset, and the ability to ascertain customer requirements. 
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Figure 1 Whakatane-Waimana Catchment Major Features 
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Chapter 2:  General Information 

2.1 Purpose and Ownership of the Plan  

The purpose of this plan is to provide, within one document, the means and 
mechanisms to enable the manager of the asset, to plan for the most efficient and 
economic ways to provide for sustainable ongoing management of the Whakatane 
River Major Scheme. 

These assets need to be managed, to ensure they continue to effectively deliver 
scheme benefits on a long term, sustainable basis.  Management requires provision 
for monitoring, maintenance and in some instances eventual replacement of these 
assets. 

This plan defines the objectives and performance standards for the scheme and the 
level of maintenance needed to ensure these are met at all times. 

The plan also provides a base against which Environment Bay of Plenty’s 
performance in maintaining these infrastructural assets can be measured. 

This asset management plan will provide a framework for technical, economic and 
financial inputs relating to the assets and their impact on long term financial 
planning. 

The ownership of the plan, after consultation with the ratepayers, rests with the 
policy makers; namely Environment Bay of Plenty, which is the body responsible for 
managing the asset (the Asset Manager).  It is essential that there is continuing 
client (principally scheme ratepayer) input throughout the duration of the plan. 

The plan relies on inputs from statistical data provided by the Asset Management 
System, and from Council resolutions pertaining to policy matters, as well as from 
those who implement the works and contracts to maintain and provide the service. 

Appendix 1 contains a diagram illustrating how the responsibilities for the plan and 
asset are defined. 

2.2 Legislative Requirements and Asset Owner's Policies 

The principle regulatory requirements affecting the management of infrastructure 
assets result from: 

• Local Government Act 2002 

• Local Government (Rating) Act 2002 
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• Resource Management Act 1991 

• Soil Conservation and Rivers Control Act 1941 

• New Zealand Society of Accountants “New Zealand Accounting Standards”; 
generally accepted accounting practices (GAAP) as defined in particular 
by FRS – 3: Accounting for Property and Equipment. 

The Local Government Act 2002 provides councils with a framework of powers to 
carry out democratic decision-making and action for and on behalf of its community. 
It also imposes accountability for prudent management and stewardship of 
community assets in the present and into the future.  

The Local Government Act 2002 requires councils to identify community outcomes 
and develop a comprehensive long-term council community plan (LTCCP) including 
the identification of assets and how those assets are to be managed. It is intended 
that this asset management plan will be a vehicle for developing and recording 
community outcomes in relation to the river schemes management, and will be a 
‘feeder plan’ supporting LTCCP functions and forecasts and asset information. 

Each year Council will update stakeholders on progress made in relation to the 
programme outlined in its LTCCP and River Scheme Asset Management Plan.  
Reporting will be done via the Council Annual Plan and river scheme liaison group 
meetings. 

Floodplain management strategies or plans are being prepared by Environment Bay 
of Plenty for each of its river schemes. Floodplain management planning is an 
internationally recognised process that provides a comprehensive long-term strategy 
for managing the flood hazard. It aims to achieve sustainable development in flood 
prone areas without imposing unacceptable limitations or costs on future 
generations. Floodplain management planning identifies flood existing and potential 
flood problems, reviews the effectiveness of existing flood protection measures and 
then identifies and implements mitigation options.  Mitigation options, if agreed to by 
stakeholders, will be incorporated into future river scheme asset management plans.   

Asset management is also consistent with the objectives of the Resource 
Management Act, which requires: 

• sustainable management of physical and natural resources 

• consideration of alternatives and assessment of benefits and costs 

• determination of best practicable options. 

2.3 Duration of the Plan 

This plan has been prepared with a 50-year time horizon.  Maintenance costs and 
rates are current to June 2006 (CCI 4930).  Thus the duration of this plan is ten 
years from the date of formal preparation and acceptance by Council.   

The plan will be reviewed and updated, either after ten years or earlier if required, to 
ensure that the requirements of the customers are met, and that the systems are 
maintained at their most effective levels of service. The first issue of this plan was 
approved by Council and published in November 1997. This plan is the updated 
second edition. 
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The information prepared under Section 4.0 of this plan will be incorporated in both 
the Strategic Plan of Council as well as the Annual Plan for each financial year. 

2.4 Principal Scheme Features 

2.4.1 Background 

The Whakatane River system comprises two main branches, the Waimana River 
and the Whakatane River (Figure 1).  The Waimana catchment covers 440 km2 
extending 77 km, while the Whakatane area above the Valley Road recorder covers 
approximately 1100 km2 and extends 112 km with both catchments being relatively 
narrow and the tributaries short and steep, draining extensive bush covered 
catchments. 

The underlying rock foundation over the whole of the area is greywacke. 

The Waimana River valley floor is narrow and has few areas of river flats in the 
upper 48 km, but after leaving the main range the floor widens and for the next 19.5 
km the river channel is wide and braided. 

The final 13 km of the Waimana River are through a gorge with the exception of the 
last 1.6 km where it empties out of the gorge on to the valley floor just upstream of 
the confluence with the Whakatane River. 

The Whakatane River rises in the Huiarau Range and quickly drops into a deeply 
incised valley and there are no significant river flats for the next 64 km until the river 
flows out of the main range at the upper Ruatoki Valley. 

At this point the valley floor widens out to an average width of 1,600 metres before 
widening out again at the limeworks. 

Below this for the next 6.5 km the river has developed a wide meander belt with 
considerable areas of shingle bed and marginal river flats. 

Below the Ruatoki Bridge, which is 26.6 km upstream of the sea, the river is 
generally more confined due to the establishment of willow edge protection until it 
reaches the confluence with the Waimana. 

From there it continues for another 3.5 km before it reaches the Pekatahi Bridge and 
below this the river is stop banked. 

2.4.2 Overview 

The Whakatane River Scheme is a river and drainage scheme that includes; 
substantial stop banking of the main river downstream of the Whakatane water 
treatment plant and some major tributaries, floodgates, gravity and pumped 
drainage outlets, and considerable channel edge (bank) protection and plantings.  
The scheme includes the Whakatane and Waimana Rivers and the associated 
tributaries Te Rahu, Waioho and Wairere Tributaries (Figure 1). Other minor 
tributaries are listed in section 3.1. 

The aim of the original scheme was to provide 100-year flood protection along the 
lower 12.8 km of river, partial flood protection and channel improvements along the 
upper 30.4 km of the Whakatane River and 28.8 km of the Waimana River, and 
improved drainage for approximately 4,000-6,000 hectares of the Eastern Rangitaiki 
Plains. 



8 Environment Bay of Plenty 

Operations Publication 2006/03 Whakatane-Waimana Rivers Scheme Asset Management Plan 

Previous to the scheme extensive flooding was a common event for the low lying 
areas generally north of the Awakeri-Taneatua railway line, from western drain in the 
west to Waioho Stream and up the Whakatane River valley.  Whakatane Borough 
was subject to flooding on the western side, and indeed was unable to be developed 
for housing until after the construction of the nearby stopbanks and channel control 
works. 

Scheme construction commenced in 1965 and was completed in 1981.  A scheme 
review of the lower Whakatane River protection works was undertaken in 1985 
following the availability of further hydrologic and hydraulic data.  This resulted in 
some further works, which were completed in 1993. 

An analysis of flow records for the period 1953-2000 shows that the one in one 
hundred year flood for Whakatane River at Whakatane is 2,820 cumecs 
(Environmental Data Summaries, 2000). In the July 2004 storm an assessment of 
the river flows showed the peak flow in the upper Whakatane River was 2,893 
cumecs, which is equivalent to a 116 year ARI (rounded to 120 year ARI). However 
flow was greater than 2,893 cumecs in the lower reaches due to very high Waioho 
flows (EBOP email G Ellery to P Blackwood, 14/10/04).    

A review of the middle reaches of the Whakatane and Waimana Rivers was 
undertaken in 1992.  The review identified this area as being subject to severe berm 
and bank erosion and gravel deposition, which then modified the river channels into 
an unstable configuration. 

Subsequently the council adopted a three-year programme of works, which began in 
1994/95.  That programme included clearing, training groynes, layering, trenched 
willows, planting and fencing to return the rivers to a stable meander pattern in 
terms of width and alignment. Since the plantings and protection works were 
established, the reaches have continued to be stabilised.  

In July 2002 Environment Bay of Plenty carried out a condition assessment of 
Whakatane urban stopbanks. Riley Consultant’s investigated four sites identified in 
the condition assessment further and recommended remedial works at two of the 
sites. 

Apart from flooding at the entrance of the Yacht Club and Mataatua Reserve the 
stopbanks did not fail during the July 2004 floods. Since that period the floodwalls 
were completed at Mataatua. In addition the remedial works recommended by Riley 
Consultants were completed in May 2005. (Refer section 3.5.1 for further details). 

At present the Whakatane Waimana Floodplain Management Strategy is being 
prepared by Environment Bay of Plenty.  It is due for completion by June 2006. 
Floodplain management planning is an internationally recognised process that 
provides a comprehensive long-term strategy for managing the flood hazard. It aims 
to achieve sustainable development in flood prone areas without imposing 
unacceptable limitations or costs on future generations. 

2.4.3 Summary of Assets  

Today, the Whakatane – Waimana River Scheme includes: 

• Stopbanking of the Whakatane River (lower two reaches only), Te Rahu 
Canal, Kope East Canal, Waioho Canal, and Western Drain (89.7km) 

• Three concrete floodwalls in Whakatane (reach one only) (1.2km) 
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• Three pump stations namely Kope Orini, Fortunes Road and Te Rahu (reach 
one only) 

• Two floodgates namely Kope Orini and Te Rahu (reach one only) 

• Riverbank edge protection comprising plantings and willows, fencing and rock 
work (86km of plantings and willows, 83km of fencing and 8.7km of rock (on 
Whakatane only)) 

• Buffer zone edge protection comprising planting and fencing (22.2km of 
planting and fencing) 

The assets of the scheme, and the extent of scheme maintenance, are confined to 
discrete areas as follows: 

• Whakatane River – from the mouth to the Limeworks 

• Waimana River – from the confluence with the Whakatane River to just 
upstream of Tanatana (to cross-section 33) 

• Canals – Te Rahu and Kope including stopbanks  

• Streams and drains – Waioho and Wairere Streams and Western Drain 
including stopbanks, Downards Road Drain 

• Tributaries are Waiwherowhero, Catchwater West, Owhakatoro, Parau, Raroa 
and Ohua Stream. 

Figure 2 and Appendix 9 shows some of these areas. More detailed asset location 
diagrams are held by Environment Bay of Plenty.  
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Figure 2 Location plan of lower Whakatane River scheme assets  

The stopbanks are all contained within the reaches one and two of the Whakatane 
River and its tributaries.  Included are stopbanks on the Kope Canal, Te Rahu 
Canal, Waioho Stream and Western Drain Stops.  Not included in the scheme 
assets are the stopbanks within the urban area on Awatapu Lagoon and the Wainui 
Te Whara Stream.  These latter assets belong to the Whakatane District Council. 

2.5 Global Warming Impacts 

Council is presently undertaking a study to determine its policy for the provision of 
global warming in the regions river and drainage schemes.  

Global warming has the potential to increase the magnitude, level and frequency of 
flooding and so the capacity of existing flood protection assets must be reviewed 
periodically when the new flood data becomes available. 
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2.5.1 Sea Level Rise 

The Intergovernmental Panel on Climate Change (IPCC) issues projections on the 
impact of global warming on sea levels at five yearly intervals. In 2000 the IPCC 
predicted increases between 0.15m – 0.2m by 2050AD and 0.43m by 2100AD. 

Whilst there is some scepticism by a minority of scientists on the quantity and local 
variations, it is fact that in New Zealand sea levels have risen by an average of 
1.2mm per year since 1900AD. 

Council has adopted the IPCC estimates for the purpose of the Proposed Bay of 
Plenty Regional Coastal Environment Plan. 

Currently, some provision for sea level rise is included in some of the schemes. The 
impacts of this are limited to the lower reaches of the river and are small compared 
to the magnitude of storm surges. This policy will be reviewed on completion of the 
study. 

2.5.2 Increased Frequency and Magnitude of Flooding 

A second, but less quantified adverse effect of global warming is that the frequency 
and magnitude of high intensity rainfalls are expected to increase. 

Dr Andy Resinger, from the Ministry of the Environment, in his visit to Council in 
2002 advised that the frequency of floods of a particular size are estimated to 
increase between zero and four-fold by the year 2070AD. A four-fold increase would 
mean that he estimated 400-year flood magnitude would then become the 100-year 
flood. 

In response to an enquiry, whether adopting a doubling in frequency was prudent, 
Dr Resinger indicated that would be a reasonable approach. 

A doubling in flood frequency by the year 2070 would mean that the currently 
estimated 200-year flood magnitude would become the 100-year flood. Effectively 
this means that the estimated magnitudes of the 100-year (1%AEP) discharge on 
the Whakatane River at the Valley Road recorder site are: 

• Current 1%AEP 2820 cumecs 

• 2070 AD 1%AEP 3180 cumecs 

This is a 12% increase and equates to a rise in flood levels of around 300mm in the 
reach of river from the Landing Road Bridge to the river mouth.  

Currently no policy or provision exists for increasing frequency and magnitude of 
flooding. It is important that when key structures and those that are difficult to retrofit 
(e.g. flood walls) come up for construction or renewal that they are designed for 
likely intensification of flows during their lifetime. However, at this point there is little 
information on the required provision, and any provision should be critically 
examined. This aspect will be reviewed on completion of the study. 

2.6 Impact of the Interdecadal Pacific Oscillation 

The Interdecadal Pacific Oscillation (IPO) is a climate cycle affecting the majority of 
the Pacific. This cycle has more immediate impact on flood frequency than global 
warming and is to be considered in any future review of flood protection assets. 
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The IPO cycle is strongly correlated to heavy rainfall and floods in the Bay of Plenty 
resulting in successive “benign” and “active”: phases. These phases persist for 20 to 
30 years. The cycle shifted to a “benign” phase in the mid-1970’s and subsequently 
to an “active” phase around 1997-98. For the Whakatane River, which has a long 
term mean annual flood flow of 876.3 cumecs the flow during the ‘active’ period, is 
expected to be 1002.1cumecs (+14%) and during the ‘benign’ period it is 
738.5cumecs.  

The influence on the larger floods is more pronounced (as demonstrated in a report 
by Dr A I McKercher, NIWA in Tephra) and a full report on this matter will be 
prepared in the near future. 

The impact is that we can expect a series of floods with above average magnitude 
over the next 20 years.  
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Chapter 3:  Assets 

3.1 Objectives of the Scheme 

The Whakatane River Scheme consists of a number of component infrastructural 
assets to provide the following: 

• Security from floods up to the 1% Annual Excedence Probability (AEP) to 
some 8,000 hectares of the Rangitaiki Plains and to the borough of 
Whakatane (By definition, the 1% AEP flood has a 1% probability of occurring 
in any one year.  This is more commonly known as the 1 in 100 year flood). 

• Drainage to parts of the Rangitaiki Plains and low-lying flat lands adjoining the 
main river valleys. 

• The maintenance of the Whakatane and Waimana Rivers and associated 
tributaries to a stable alignment in terms of width and meander pattern. 
Associated main tributaries are the Waioho, Te Rahu and Wairere streams 
and the Downards Road Drain. Other tributaries are Waiwherowhero, 
Catchwater West, Owhakatoro, Parau, Raroa and Ohua Streams and Kope 
Orini Canals.  

• Reduced erosion of riverbanks. 

3.2 Description of the Assets 

Refer Figure 3 

3.2.1 Stopbanks  

Stopbanks (also known as flood banks) are compacted earth structures, which 
provide protection to urban and rural properties from floodwaters.  The asset 
'stopbanks' includes an allowance for the minor culverts and fences that normally 
surround or are part of the stopbanks. Refer to Table 1 for a schedule of stopbank 
assets in this asset management plan. 
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3.2.2 Structures  

(a) Floodgates 

Floodgates are structures constructed of reinforced concrete and timber that 
may be opened or closed to admit or exclude flood and tidal waters. Refer to 
Table 2 for a schedule of floodgates assets in this asset management plan 

(b) Pump Stations 

Mechanical and electrical equipment with associated reinforced concrete 
structure, which raises water to a position where it is able to flow away under 
gravity. Refer to Table 2 for a schedule of pump station assets in this asset 
management plan. 

(c) Sluice Gate 

A sliding gate attached to concrete head wall and culvert structure that has to 
be manually adjusted to control the flow of water. Refer to Table 2 for a 
schedule of sluice gate assets in this asset management plan. 

(d) Concrete Walls  

Concrete walls are constructed of reinforced concrete and are an integral part 
of the stopbank system.  These are generally constructed where there is 
insufficient width to construct an earth embankment. Refer to Table 3 for a 
schedule of concrete wall assets in this asset management plan. 

3.2.3 Edge Protection  

(a) Rock 

Mechanically placed rock rip rap provides protection to the riverbanks 
particularly in the lower reaches of the river system where edge protection 
trees will not grow.  Many edge protection tree species do not grow in these 
reaches due to the tidal influence and the regular inundation with saline water. 

Refer to Table 4 for a schedule of rock riprap assets in this asset management 
plan. 

(b) Live Protection  

Vegetation (generally willows) that is planted and “layered” onto the river bank 
and/or willows that are trenched into the river bank to provide a low growth 
habitat down or near the water level in the river to provide protection against 
riverbank erosion.  Refers to Edge Protection and Trenched Willows in Table 
5. 

The use of native vegetation for bank protection is increasing. As a general 
philosophy, the scheme will continue to replace willow trees with suitable 
native species, providing the site is suitable and budgets permit. The reasons 
for this include: 

• Ongoing maintenance of willows is expensive. 
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• After the initial higher establishment cost of the native species, it is 
unlikely they will become self-sustaining and reduce costs in the long 
term. 

• Willows are susceptible to pests and diseases including sawfly and 
Armillaria. 

• The natives will enhance the indigenous biodiversity of the area.    

(c) Buffer Zone  

Area adjacent to the river which is fenced and planted with willows and/or 
native shrubs to provide back up material for edge protection; to filter and 
collect and debris during large flood events and give some flexibility in the 
migration of the meander pattern in the river system. 

In most instances the live protection and buffer zone will be fenced off to 
exclude stock.  Fencing is an integral part of the live protection and buffer 
zone assets. 

The buffer and riverbank, as shown in Figure 3, are not always distinct zones, 
and separation of the two is often difficult and arbitrary.  In this asset register 
and asset management plan, assets of the buffer zone have been included 
under the riverbank edge protection. Refer Table 5 for a schedule of buffer 
zone assets in this asset management plan. Buffer zone assets include 
plantings and fencing.   

There may be situations in the future where the scheme may consider planting 
trees that can be harvested for commercial purposes in the buffer zone area at 
sites that are owned or controlled by the scheme. This would be carried out to 
fulfil the purpose of the buffer zone as well as providing some revenue for the 
scheme in the long term. No productive plantings exist for this scheme at 
present.   

3.3 Physical Parameters 

The following tables 1 to 5 provide a summary of the physical parameters of the 
assets. 

More detailed information is contained in Environment Bay of Plenty’s asset register, 
which is stored on file 0360-04.  Asset information is also stored on the following 
computer directory V:\TS_RD\assets\valuatio\valuation summaries\2005 
revaulation\whakatane valuation June 2005\*.* 
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Figure 3  Typical River Cross Section 
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Table 1 Infrastructure Assets: Stopbanks 
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Table 1 Infrastructure Assets: Stopbanks (Continued) 
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Table 2  Infrastructure Assets: Floodgates, Pump Stations and Sluice Gates 

 

Table 3 Infrastructure Assets: Concrete Walls 
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Table 4  Infrastructure Assets: Rockwork 
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Table 5  Infrastructure Assets: Live Protection 

 



22 Environment Bay of Plenty 

Operations Publication 2006/03 Whakatane-Waimana Rivers Scheme Asset Management Plan 

Table 5  Infrastructure Assets: Live Protection (Continued) 
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3.4 Asset Capacity 

3.4.1 Stopbanks 

Stopbanks are built to a level and grade where they will not be overtopped by the 
design flood (Table 6).  They are also constructed to appropriate batters and top 
width to ensure their structural integrity. 

Table 6  Design Service Levels for Whakatane Major Scheme Stopbanks 

Location Design Level 

Downstream of Yacht Club 100 year plus 600 mm freeboard 

Whakatane Right Bank 100 year plus 800 mm freeboard 

Whakatane Left Bank Below Landing Road Bridge 100 year plus 500 mm freeboard 

Whakatane Left Bank Above Landing Road Bridge 100 year plus 500 mm freeboard 

Waioho Stream 100 year plus 600 mm freeboard 

Te Rahu 100 year plus 600 mm freeboard 

Kopeopeo East Canal 5 year plus 270 mm freeboard 

 
Recently the capacity of the Whakatane and Waimana Rivers were reviewed as part 
of the Whakatane Waimana Floodplain Management Strategy (Britton 2005). New 
design water levels were calculated using MIKE 11 and results compared with latest 
survey levels on the stopbanks.  

Capacity review results of Whakatane River tributaries follow: 

• Design levels in the Lower Whakatane River were reviewed in 2004 (Wallace). 
Results showed that other then at the entrance of the Yacht Club an Mataatua 
Reserve no overtopping occurs of the urban stopbanks and floodwalls in the 
1%AEP event. It should be noted however that the low spot in the stopbank at 
the Yacht Club is to be filled in and a new stopbank at Mataatua Reserve is to 
be constructed in 2005/06.  

• Design levels of the Kopeopeo East canal system were reviewed in 1995 
(Surman). As a result some 2km of stopbanks on the right bank upstream of 
Powdrells Road were topped up in 2003 to meet the 270mm freeboard 
requirement. 

In 2003 water levels of the Kope–Orini canal system were calculated for a 50 
year flood event which is larger then the five year design standard. This was 
done to determine floor levels for potential housing development in the 
catchment (Bailey & Arts).  The Kope–Orini canal system consists of the 
Kopeopeo East canal and Orini canal and the Eastern Drain. Results indicate 
that the canal system is likely to overflow and minimum floor levels have been 
recommended for the immediate vicinity.  
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Design levels of the Waioho Stream and Te Rahu Canal were reviewed in 2003 
(Pak).  

• Results of the Waioho study show that when the 100 year flood water level in 
the Waioho combined with the 20 year flood water level in the Whakatane 
River then floodwaters were contained within the Waioho stopbanks but 
freeboard is lower then required at several locations. Stopbank top-ups are 
therefore required after more detailed surveying is completed.  

• Results of the Te Rahu study show that when the 100 year flood level in the 
Te Rahu combined with a 20 year flood level in the Whakatane then 
stopbanks overflowed in several places and available freeboard is insufficient 
over a large part of the modelled reach. Stopbank top-ups are therefore 
required after more detailed surveying is completed. 

The internal Awatapu Lagoon stopbanks overtopped during the July 2004 floods. 
Whakatane District Council owns the internal stopbanks and is thus responsible for 
its capacity review and remedial work. 

The upper Whakatane River and Waimana Rivers do not have any stopbanks (apart 
from a short section of true right bank directly below the Ohutu Bridge, upper 
Whakatane River).  Hydraulic modelling of the upper Whakatane and Waimana 
Rivers in 2005 by West and Pak respectively indicates extensive flooding occurs on 
the rural floodplains for events greater then the 5 year ARI. Whether or not these 
areas acquire stopbanks is a matter for the ratepayers to decide. This matter is 
discussed in more detail in the Whakatane Waimana Floodplain Management 
Strategy. At present no design service levels exist for stopbanks in these areas and 
the matter is therefore outside the scope of this asset management plan.  

3.4.2 Structures 

(a) Floodgates  

Floodgates are designed to stop flow up tributary streams/canals when the 
river is in flood and during the rising tide.  They are designed to discharge 
floodwaters and everyday flows when the main river and/or tide recedes. 

Floodgates are sized accordingly to discharge a design flow for a particular 
storm/flood event. 

Te Rahu   100 year 

Kope Orini   5 year 

It should be noted that the Kope Orini Floodgates are capable of discharging 
substantially more than the 5-year design flow.  The canal hydraulic 
characteristics are the limiting factor on discharge. 

(b) Pump Stations  

Pump stations are designed to discharge drainage and flood flows to a 
particular design standard.  This occurs when the gravity outlet is closed or 
inhibited, or at all times when a gravity outlet does not exist. 

The Te Rahu and Fortunes Road pump stations provide for every day 
drainage as well as being flood pumps.  The Kope Orini pump is specifically a 
flood pump. 
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The pump stations, in association with the water storage capability of the 
canals, have been designed to cope with the critical 5-year storm.  This 
equates to a drainage co-efficient of 28 mm/day i.e. the system is designed to 
remove 28 mm/day over 3 days from the contributing catchments. 

Pump Station Standard 

Kope Orini (1 pump) 28 mm/day 

Te Rahu (3 pumps) 28 mm/day 

Fortunes Road (2 pumps) 28 mm/day 

 

Whakatane District Council (WDC) own and maintain fully: 

• The urban outlet structures passing through scheme stopbanks that are 
connected to WDC pump stations eg Barry’s Ave Pump Station 

• The outlet structures passing through the internal Awatapu Lagoon 
stopbanks.   

(c) Sluice Gate  

The Kope West sluice gate has no specific design capacity but will allow water 
to flow in either direction depending on relative water levels on either side. 

3.4.3 Concrete Flood Walls 

Concrete flood walls provide the same function as the stopbanks but are used 
where insufficient width exists to construct a stopbank.   

Location Design Level 

Downstream of Yacht Club 100 year + 600 mm freeboard 

Whakatane Right Bank (above Yacht Club) 100 year + 800 mm freeboard 

Wairere Stream Left and Right Bank 100 year + 800 mm freeboard 

 
3.4.4 Edge Protection 

Rock work and live protection are erosion control works that are designed to protect 
the stopbanks and/or natural channel banks from erosion and consequential flood 
overflows, to maintain channel stability and to reduce the deposition of sediment in 
the lower reaches of the river system. 

3.4.5 Buffer Zone 

The buffer zone has no definitive design standard and the width allowed is a matter 
of judgement on a site-by-site basis.  For consistency a minimum width of vegetation 
is maintained in most circumstances.  The standard selected under the Whakatane 
River Scheme Middle Reaches Investigation was for the buffer zone to be the width 
of the minor threshold of motion meanders as a minimum i.e. for Whakatane River 
40 m, for Waimana River 30 m (Titchmarsh, 1992). 

It has not been practicable in many instances to establish these widths and for some 
areas a width of 15 m has been used. 
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3.5 Asset Condition 

3.5.1 Stopbanks 

The condition of stopbanks is reviewed regularly by Environment Bay of Plenty. 
Reviews have resulted in physical works to return the stopbanks to a level that 
meets the scheme design service levels.  

Asset condition is monitored by visual inspections, physical surveys and scheme 
reviews including detailed computer analysis. 

In November 2002 Riley Consultants prepared a report outlining remediation options 
for the two highest priority areas identified in their July 2002 report (Riley 
Consultants, 2002). The sites are at Barry Avenue Pump Station and Red Conway 
Park. The recommended options for each site are: 

• A filter drain surrounding the stormwater pipes and encircling the existing 
basin structure at the Barry Avenue Pump Station site. 

• A low gabion retaining wall, with associated earthworks to flatten the batter 
slope at the Red Conway site 

Inspection of the Whakatane stopbanks after the July 2004 floods showed them to 
be in generally good condition. No overtopping or breaches were reported during the 
event and no damage was apparent during the inspection. Some damp areas and 
“boils” were identified on the downstream face at the Barry’s Ave pump station.  

Remedial work at Barry Avenue and Red Conway Park was completed in June 
2005. 

3.5.2 Structures 

A regular programme of maintenance is carried out on all structures.  In particular, 
any working parts that wear out or that are showing signs of age are replaced.  
Asset condition is monitored by regular inspection (See Table 10 and Appendix 2).  
Structural concrete is inspected periodically.  At present all structures retain their 
structural integrity. 

New stoplogs were provided for Te Rahu and Waioho in 2004/05. 

3.5.3 Concrete Flood Walls 

The concrete walls are all in good condition and are inspected on a regular basis 
(See Appendix 2).  Any structural defects are repaired promptly. 

3.5.4 Edge Protection 

(a) Live Edge Protection 

The condition of the live edge protection in the scheme varies depending on 
its age and its previous maintenance. 

Most of the vegetation protection present in the scheme comprises crack 
willow (Salix fragilis).  While this species does have some desirable 
characteristics, such as a large root mass and some resistance to animal 
grazing, it is rather brittle, and being predominantly female it tends to seed and 
spread uncontrolled.  Thus it is not an ideal species to use.  In general, S. 
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matusdana x alba hybrids tend to be more suitable, in particular male hybrids 
such as Hiwinui or Moutere. 

Other more desirable species such as shrub willows, S. matusdana x alba 
hybrids and clones are now used and as the stock of these species increases 
along the rivers, much of the existing crack willow will be displaced.  Having a 
mix of species and clones reduces the vulnerability of edge protection to a 
disease or insect infestation – as different species have different resistance to 
particular diseases or insect.  Leaf rust, sawfly, silverleaf and Armillaria are 
examples of common problems that can strike willows.  Only sawfly exists in 
this scheme at present, however armillaria is present in other schemes in the 
region.  Nonetheless, field staff maintains a watch for signs of disease, 
particularly as diseases such as leaf rust can evolve.    

Trials of various hybrid species of willows, in particular golden willow hybrids 
(matsudana x alba vitelina) are being assessed, and findings from crown 
research institutes are being obtained to further help identify suitable species 
to use as bank protection.   

In order to create more native edge protection plantings and to reduce the risk 
of sawfly damage to willows, Environment Bay of Plenty is carrying out field 
trials of native edge protection plantings. Whilst early results of these trials are 
showing potential at present they take years to establish and evaluate 
therefore a cautious transition from willows to natives is prudent.  

A regular layering programme is already in place and this will intensify as new 
areas of edge protection age and thus require layering. 

(b) Rock Protection 

Where rockwork exists a works programme has been implemented to 
replenish areas where levels have fallen below 50% of the original design 
placement rate. 

3.5.5 Buffer Zone 

Similar to the live edge protection, much of the buffer zone is now well established.  
Regular inspections are carried out followed by maintenance fencing and planting to 
ensure the buffer zone is maintained. 

3.6 Asset Value 

The Council complies with Generally Accepted Accounting Practices (GAAP) for 
capitalisation, depreciation, and valuation of assets as promulgated by the Institute 
of Chartered Accountants of New Zealand. 

The current relevant accounting practice is FRS – 3: Accounting for Property, Plant 
and Equipment. 

The valuation of an infrastructural asset can be determined by using either a 
depreciated value of the original construction (historical) cost; the replacement cost 
of the components of the asset; or the depreciated replacement cost of the asset. 

Usually the asset has been added to over a period of time, and has been upgraded 
and maintained to a high level of serviceability in order to continue providing the 
required level of service. 
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Council resolved in June 1993 to adopt the following policies: 

• That “depreciated replacement cost” be used for the valuation of all structures 

• That drainage networks be valued at replacement cost 

• That depreciated historical cost be used for the valuation of stopbanks. 

Following the asset revaluation in June 1996 and after discussions with Audit 
New Zealand Council decided to use “depreciated replacement cost” for the 
valuation of the stopbanks.  This “replacement cost” is based on the “historical cost” 
(see below). 

Council completed the revaluation of assets in June 2005. Revaluations were peer 
reviewed and then checked and approved by Audit New Zealand. 

3.6.1 Stopbanks 

All schemes in the Bay of Plenty region have either had upgrading work undertaken 
on them, or had new works built, within the last ten years.  This gives Environment 
Bay of Plenty excellent data to establish the value of the stopbank assets. 

It is noted that if the stopbanks were to be rebuilt now, the methods of construction 
and available borrow would be completely different from when the banks were 
originally constructed.  For example, in many cases stopbanks were built from 
borrow won from the river; this material is no longer available and borrow would 
have to be brought in from off site, thus significantly increasing the costs.   

However, the basis for valuation is historical cost based on the same method of 
construction as originally carried out.  This historical cost is used as the replacement 
cost for valuation purposes with an adjustment made at each new valuation for 
movements in accordance with the Construction Cost Index (CCI).   

The stopbanks will be maintained to convey their design floods but settlement of up 
to 50% of the freeboard will be allowed before stopbank reconstruction will be 
undertaken.  Therefore, the stopbanks value will depreciate to some extent.  At this 
stage the best estimate is that reconstruction will be required every twenty years.  A 
depreciation rate of 0.3% has been used, i.e. after twenty years the stopbanks will 
have lost 6% of their value.  Therefore, the valuation of stopbanks is by “depreciated 
replacement cost”. 

DRC = construction cost x (current CCI/construction date CCI) x (1 – 0.003 x age) 
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Figure 3 illustrates the depreciation – only a portion of the stopbank needs to be 
replaced every 20 years; the remainder is retained. 

Figure 3 Depreciation of Stopbank 

(a) Post Earthquake Works 

The Whakatane Scheme Post Earthquake works (circa 1989) involved 
refurbishment of the existing flood protection system required due to damage 
and settlement following the 1987 Edgecumbe earthquake. 

These restoration works were effectively a top-up or rebuild of existing 
stopbanks, to restore design levels to “as new” condition.  They have been 
treated as “rebuilt” and thus are depreciated from the time that reconstruction 
was completed. 

Since the scheme was only “topped up” (as opposed to being constructed 
from the ground up), considerable cost savings were made upon that which 
would occur with a completely new bank. 

Any local settlement in the foundations had already occurred with the initial 
construction.  Drainage facilities for the protected land are already established 
i.e. no extra work is required to reroute runoff to culverts under the banks.  
Culverts were already in place, and only required extending in some locations. 

Other infrastructure associated with stopbanks, culverts, fencing, access 
ramps remained largely in place.  The cost of restoring these elements was 
30% of what the cost of new construction (of these elements) would have 
been. 

(b) Compensation Costs 

These relate to lands purchased or when land was utilised during construction 
works. The average cost of compensation paid to landowners for more recent 
stopbank reconstruction, per metre length of stopbank, has been $8.39/m.  
This has been included in the ancillary costs identified below.   

Volume replaced to restore service potential 
Design bank level   
∇ 

Ground level

Volume lost = Volume replaced 

Volume lost due to settlement 

Original Stopbank Cross-section Stopbank settlement and reconstruction 
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(c) Valuation Summary 

The valuation has two components, a direct cost per m3 and ancillary costs 
per lineal metre. 

Direct costs include:  Earthworks Contract 
Staff salaries to prepare, supervise and 
administer contract 

 Vehicle costs 
 

Ancillary costs include: Fencing, grassing. 
Culverts 
Compensation 
Staff salaries to prepare, supervise and 
administer contract. 
Vehicle costs 

 
On a “depreciated replacement cost” basis, the rates at June 2005 are: 

Table 7 Valuation rates of Whakatane Major Scheme Stopbanks 

Cost Type 1993 
Rates 

($) 

1993 
CCI 

June 
2005 CCI 

Equivalent June 2005 
Revaluation Rates  

($) 
Direct Cost (per m3) 4.58 3470 4760 6.28 

Ancillary Cost (per m) 36.21 3470 4760 49.67 

 
3.6.2 Summary of Stopbank Costs 

Hence, with reference to Table 1 above, if costs for stopbank top-ups are added 
then the total equivalent 2005 replacement cost is $14,653,134.  

Also assuming depreciation for the top-ups is zero then the 2005 DRC is 
$14,294,524.  

3.6.3 Structures 

The current replacement cost of the structure and contents of each pump station is 
calculated annually for insurance purposes. 

For the contents of the pump stations there is regular and ongoing annual 
expenditure necessary to keep the assets operating at the required level of service.  
There are also other less frequent maintenance works (Table 10), which periodically 
returns the asset to close to the original service potential.  Nevertheless an initial 
decline in value after construction does occur since at any one time the pump 
station contents will consist of components of mixed age.  

For structures that are not valued annually, the original tender price plus 25% for 
design, supervision etc is used as the base figure, CCI’ed to today’s value to 
establish the current replacement cost. 

All structures have an estimated useful life of 70 years and knowledge of the age of 
each structure enables the “depreciated replacement cost” (DRC) costs to be 
calculated. 
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Contents of the Whakatane Major Scheme pump stations are assumed to have a 
useful life of 50 years after which they are replaced all together. 

Thus 
 

DRC = construction cost x (current CCI/construction date CCI) x (1 – (age/life)) where 
construction cost includes an additional 25% as above. 

Valuations to CCI = 4760 (June 2005) are given in Table 8. 

Table 8  Structure Valuations of Whakatane Major Scheme (CCI = 4760) 

 
Structures Contents  

Depreciated 
Replacement Cost 

(70 yr life) 
($) 

Depreciated 
Replacement Cost 

(50 life) 
($) 

Kope Sluice Gate 31,167  
Te Rahu Floodgates 351,831  
Kope Orini Floodgates 137,241  
Kope Orini Pump Station 393,499 495,802 
Fortunes Road Pump Station 95,093 97,366 
Te Rahu Pump Station  181,628 245,346 
Kope Orini Pump Station weed platform 41,868  
Kope Orini Pump Station pump gear box  14,946 
Te Rahu & Waioho Canal stoplogs  66,087  
Total $1,298,416 $853,460 

 
3.6.4 Concrete Walls 

The method of valuation used for the concrete walls is “depreciated replacement 
cost”. 

Similar site and working conditions exist for all the concrete walls so the current rate 
for concrete wall construction is assumed to be the same at all sites.  This cost has 
been used to determine the current replacement cost of the works. All walls have an 
estimated useful life of 70 years and knowledge of the age of each structure enables 
the “depreciated replacement cost” (DRC) costs to be calculated. 

Engineering design and contract supervision costs are included. Again,  

DRC = construction cost x (current CCI/construction date CCI) x (1 – (age/life)) 

June 2005 replacement cost for a total of 1185m of wall is 527,757 

Less Depreciation 196,544 

Depreciated Replacement Cost of Concrete Walls is $331,213 
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3.6.5 Edge Protection 

The method of valuation used for edge protection is the “replacement cost”.  These 
assets will be maintained in perpetuity so they will not be depreciated. 

(a) Rock Protection 

The rate provided below is an average cost for supply and installation of rock 
only. This is due to the wide fluctuation range of rock rates between 2001/02 
and 2004/05. No provision is made for engineering costs.  

Rockwork  $79.39/tonne  30232 tonnes  $2,399,973 

(b) Live Protection 

Replacement costs for these assets have been taken from the costs of current 
works and include an additional 15% for engineering. 

The buffer zone cost does not include fencing1 (and fencing on the landward 
side of stopbanks is included in the ancillary cost of stopbanks. Refer Section 
3.6.1 c).  

Table 9  Edge Protection Whakatane Waimana Scheme 

Cost Type 
1996 
Rates 

($) 
1996 
CCI 

June 2005 
CCI 

Equivalent June 
2005 Valuation 

Rates 

Live Protection        

Edge Planting (per m)  3  3700  4760  4 

Trenched Willows (per m)  50  3700  4760  64 

Buffer Zone Planting (per m)  7  3700  4760  9 

 
Hence the replacement cost for live protection comprises: 

Vegetation (edge protection and trenched willows)  $1,781,062 

Buffer zone       $   208,630 

Total replacement cost of live protection is  $1,989,692 

3.6.6 Summary of Valuations 

The valuations were prepared to an estimated CCI of 4760. This CCI value was 
reached in June 2005, and hence the valuations are in terms of dollar values at that 
date.   

                                            
1 Refer Note 3 in Environment Bay of Plenty Memo, Asset Revaluations: Whakatane Waimana Rivers Scheme, by  
P L Blackwood, 16 September 2002, File 5810 02 W01. 
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In summary, the valuations including allowance for depreciation (i.e. DRC values) as 
described previously, at a CCI of 4760 are: 

Stopbanks 14,294,524 
Structures 1,298,416 
Structures - contents  853,460 
Concrete walls 331,213 
Edge protection  - Rock 2,399,973 
  - Live 1,989,692 
 
Total Valuation $21,167,277 

In terms of June 2006 CCI of 4930, the equivalent valuation is $21,923,250. 

3.7 Asset Management Systems 

Environment Bay of Plenty has a number of tools, which are utilised for the 
management of its assets.   

Information systems have been purchased and developed to assist the asset 
managers in general management, maintenance, operations and long term 
planning. 

The system comprises: 

3.7.1 Asset Register 

The asset register provides a definition of assets (such as description and location), 
details of physical dimensions and capacity.  It also details age and replacement 
costs.  At present the register is in two formats.  The initial gathering of information 
on all Environment Bay of Plenty’s assets has been incorporated into one initial 
document, Bay of Plenty Regional Council Asset Register 1993, which is stored in 
file 5810 – 02 – W01. During the course of producing this second edition asset 
management plan the asset register on this file was updated. 

As noted in section 3.3, the information has been summarised (in Excel spreadsheet 
files) before being used for valuation purposes. 

The assets are also shown on hard copy aerial photographs.  Ideally this information 
should be stored in the GIS for ease of access and analysis. 

Finally, as discussed below, a module of Decfin has been developed to act as an 
asset register. 

3.7.2 Accounting 

Environment Bay of Plenty operates the Decfin Financial Management System as its 
corporate financial and budgeting database.  Integrated into this system is the Asset 
Management Module that contains the database of infrastructural assets maintained 
by Environment Bay of Plenty.  This database along with spreadsheet files and 
plans forms the asset register. 

The database records the category, description, location, and other asset details 
along with a unique identifier for each asset. 
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Financially significant data relating to each asset is collected for analysis through the 
integrated links of the asset register database and the financial system.  This data 
can be analysed to assess the real cost of maintenance, optimise maintenance 
procedures, identify future workloads, prepare budgets and record the maintenance 
history of each asset. 

Future development of the Asset Management System will focus on developing 
work-scheduling functionality and fine-tuning of the physical maintenance data 
collected for each asset.  It is envisaged that links to Environment Bay of Plenty’s 
Geographic Information System will be developed so asset managers are able to 
access financial and physical data associated with each asset in a spatial 
environment.  Direct links from the database to the spreadsheets, to ensure both are 
kept up to date, may also be created, although eventually the spreadsheets will 
become redundant. 
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Chapter 4:  Maintenance Plan 

4.1 Introduction  

Maintenance refers to the work necessary to retain the operating standard or service 
capacity of the scheme and to keep the asset operational.  Because a natural river 
system is involved, the work cannot always be accurately forecast in time. However 
experience gives a very good guide as to the type and general level of work 
necessary to meet scheme requirements in periods of ‘normal’ river flow i.e. the 
base level of maintenance. 

Maintenance can include works to maintain a structural element e.g. a stopbank or a 
length of edge protection; an operating cost e.g. fairway/channel weed spray or 
electricity; replacement of elements of the system such as culverts or floodgates. 

The maintenance plan will set out the programmes and costs required to maintain 
the desired level of service. 

4.2 Service Levels 

4.2.1 General 

Environment Bay of Plenty in preparing this plan has had to ascertain the scheme 
ratepayers’ views and requirements in particular whether the original scheme 
objectives (section 3.1) are relevant for this ten-year plan period.  For example if 
lower scheme standards were requested/agreed (e.g. protection from the 5% AEP 
rather than the 1% AEP) then this plan could allow for deterioration of assets (e.g. 
stopbank height) by setting service levels which require less maintenance.  Audit 
New Zealand has indicated that such change of standards is acceptable provided it 
is done following consultation with ratepayers. Changes to service levels can be 
facilitated by agreement with ratepayers through the floodplain management 
planning process. 

Environment Bay of Plenty through its day-to-day management of the scheme has a 
great deal of ratepayer contact, and receives continuous feedback about the 
scheme.  This feedback indicates strongly that ratepayers support the scheme 
objectives; and service levels have been set accordingly. 

The hydraulic capacity provided by river control works can be determined with 
reasonable consistency and accuracy. This is particularly so now following the flood 
level data obtained in the July 1998 and July 2004 floods and subsequent computer 
modelling.  The greater problem is in determining the security of the primary 
defences - stopbanks, floodgates, and natural terraces - against erosion. 
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The greater part of expenditure on maintenance of a river control system is on 
erosion protection works.  River control works are constructed in highly mobile high-
energy locations and are built to withstand that energy. 

Nevertheless flows much less than the design level can cause substantial damage 
to edge protection works and threaten the integrity of the stopbank system. 

Minor damage to the river control system at a critical location can result in a failure 
of the primary stopbanks leading to inundation of a large part of the floodplain i.e. 
the Scheme’s value could be retained virtually 100% but its operating standard 
completely compromised. 

Further, in many instances major damage to the river control system can occur even 
though all floodwater is contained within the system. 

Service levels need to be defined to cover these aspects. 

4.2.2 Stopbanks 

Environment Bay of Plenty will maintain the stopbanks to a level to ensure the 
design flood can be conveyed.  For design standards see section 3.4. 

All stopbanks are to have 3 m top width and 2:1 batters minimum. 

Access is to be available along the top of all stopbanks except where concrete walls 
substitute for stopbanks. 

Settlement of up to 50% of the freeboard will be allowed before stopbank 
reconstruction will be undertaken. 

4.2.3 Structures 

Environment Bay of Plenty will maintain all structures in a workable condition at all 
times to function to their design standards. 

4.2.4 Concrete Walls 

Environment Bay of Plenty will maintain the concrete walls to ensure their structural 
integrity is retained so the design flood can be conveyed. 

4.2.5 Edge Protection – Rockwork 

Rockwork is to be maintained at all times to 50% of the original design placement 
rate. 

4.2.6 Edge Protection – Live Protection 

Environment Bay of Plenty will maintain stable river edge and buffer zone protection. 
Willow growth will be layered and otherwise managed so as not to allow any willow 
growth older than 15 years. In the future Environment Bay of Plenty intends planting 
more natives in the buffer zone. 

4.2.7 Buffer Zone 

Environment Bay of Plenty will ensure that 80% of the minimum width of vegetation 
is in place at all times. Any damage to fences and dead plants will be repaired and 
replaced within one month of the damage being found.   
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4.3 Maintenance History 

Environment Bay of Plenty holds limited service (maintenance) records for the 
assets.  The Asset Management System and the Financial Management System will 
provide the ongoing service record and from there, the service history will be 
developed for the economic and efficient management of the assets.  To discuss 
historic maintenance methods, it is necessary to divide the river into two different 
reaches, as maintenance of these two areas has had to be treated in a different 
manner as a result of problems peculiar to those areas. 

The areas are: 

(a) The “middle reaches” which includes 6.5 km of the Whakatane River and 19.5 
km of the Waimana River between where the rivers leave the main ranges and 
their confluence. 

(b) The lower reaches includes below the rivers confluence to the mouth. 

The past maintenance effort and practices include: 

4.3.1 Middle Reaches 

Maintenance in the middle reaches consisted of construction of permeable groynes, 
diversion works, vegetative planting of hard points, mass planting of old (and 
undesired) areas of dry river bed and extraction of metal where contractors could be 
encouraged to do so. 

In the period to 1993, programming of these works, particularly once Government 
subsidy money became unavailable, was largely piecemeal, reactive and only 
carried out if funds were available. 

Whilst these maintenance and repair works were carried out in a competent manner, 
they often suffered a short life expectancy due in particular to grazing by stock, 
insufficient follow-up maintenance, and a lack of a “whole of scheme” approach as 
the completed works were often isolated and vulnerable to changes in river meander 
patterns.  With the area located adjacent to the Urewera National Park, horses are 
used as a mode of transport and exist in relatively high populations.  When not in 
use the horses are often left to range free on these river bed areas, and in drought 
times it is not uncommon to find fences cut to allow grazing of grass and trees in 
these vegetative buffer zone areas.  It is also likely that the Catchment Commission 
perceived a lack of support from local landowners because of the continual stock 
related problems, with the consequence that funds could be more usefully expended 
in other areas of the river.  The scheme cannot realise its full benefits without the 
support of its landowner/ratepayer constituents. 

On top of these problems available maintenance money often had to be expended 
on urgent and necessary flood damage repair works with the result that routine 
maintenance was reduced. 

4.3.2 Lower Reaches 

Maintenance operations in the lower reaches have consisted mainly of layering 
willows to maintain a low and stable growth habit.  Bank erosion due to freshes in 
the river is common in this reach particularly in areas where no edge protection 
vegetation exists.  In recent years staff have concentrated on increasing the 
vegetated length and also planting at a greater density to maximise reinforcement of 
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the banks through root growth.  Fencing of these areas to exclude stock is preferred, 
however the landowner in many areas requires stock access to the river. 

Again, diversion of funds to repair flood damage instead of routine maintenance has 
meant the tree-layering programme, and also installation of new plantings, have 
suffered. 

Fortunately in this area the importance of maintaining the integrity of the adjacent 
stopbanks has made it imperative to hold the river channel and banks in a fairly 
stable condition.  For this reason maintenance in the lower reach of the river has 
been given a higher priority than the middle reaches. 

Rockworks were placed on the riverbanks during the major stopbank construction 
works to protect against bank erosion.  These extend on the right bank from the river 
mouth to upstream of Landing Road Bridge, and on the left bank from Orini Canal 
outlet upstream to Carter Holt Harvey’s board mill.  Maintenance works, and 
replenishment of rocks has been virtually nil apart from isolated areas that were 
affected by the July 2004 floods.  A programme of rock replenishment should have 
been commenced in recent years however; once again maintenance funds have 
always been expended on higher priority activities. 

A difficulty experienced in the lower reaches, more particularly in the reach of tidal 
fluctuation, is the build up of silt islands and beaches. These are particularly 
noticeable upstream of Landing Road Bridge and adjacent to the Whakatane Motor 
Camp.  Apart from periodic clearing of large vegetation from these islands, so that 
silt build-up can be transported during floods, no work has been carried out to 
remove the accumulation of silt.  

4.3.3 Gravel Extraction 

The main aim of gravel extraction is to lower beach levels, to reduce pressure on 
edge protection work located on the opposite bank, and to maintain flood carrying 
capacity within the flood channel. 

The sources of gravel are many and varied and generally a function of the climatic 
cycle. During stormy periods mass movement is the major supplier of gravels while 
during settled climatic cycles the major source of bed load is from storage in the bed 
and bank erosion. 

Extraction of gravel (shingle) from the riverbed, in particular the middle reaches, has 
been and will continue to be an integral part of the maintenance of the Whakatane 
River Scheme.   

At present gravel extraction is cost free to the Scheme ratepayers as there is a 
demand for the gravel. However there are presently several issues associated with 
the extraction, which are causing concern.  Ideally extractions should occur in an 
even manner over the full length of the effected reach.  Unfortunately extraction 
operations have tended to be concentrated close to metal processing plants, 
because of the expense of transport of the raw gravel to the plant, and because 
processing plants are not easily relocated. 

A further problem associated with metal extraction is machinery damage caused by 
vandalism.  Some areas within the River scheme are particularly prone to vandalism 
that has occurred on so many occasions that metal extractors refuse to operate in 
that vicinity. 
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As a result of these problems some areas have been over extracted while in other 
areas extraction of metal has been minimal and large metal beaches have 
accumulated with consequent pressure and damage to river edge protection works. 

General extraction is subject to the resource consent process and Environment Bay 
of Plenty has instigated an extensive cross-section monitoring programme.  This 
along with the extraction returns from the consent holders provides a valuable tool 
for assessing gravel extraction requirements. 

The situation in the Whakatane River is now subject to continuous monitoring with 
extraction being currently ceased in some locations and encouraged in others. 

Gravel extraction will always form a vital part of the maintenance of the Whakatane 
River Scheme system and if supply of the system should exceed demands, or 
extractors direct their extractions elsewhere, there could be a significant impact and 
increase on the expenditure required to maintain the scheme.  These possible costs 
are not included in this plan. 

4.4 Maintenance Programme  

The Council has developed a programme of maintenance and renewals, which will 
minimise the risks of failures to the system, and thereby provide for the most 
efficient and economic operation, to the service standards determined previously.  A 
detailed assessment has been undertaken of the work requirement, to provide for 
the long term, sustainable management of the scheme assets. 

The key work components of this are summarised in Table 10 below, along with a 
general description of the activity and its estimated required frequency.  Frequencies 
given are for the range of conditions anticipated throughout the scheme. 

The scheme has been separated into a number of distinct areas or locations and the 
key maintenance requirements have been identified for each of these areas 
(Appendix 1). 

Table 10 General Asset Management Activities and Assumptions 

 

ITEM/ACTIVITY DESCRIPTION ESTIMATED
FREQUENCY

Fairway/Channel 
General overview 
Cross-section survey 
Berm Maintenance 
Beach Shaping 

 
Oversight and general inspection of reach 
Resurvey for main rivers and streams 
Miscellaneous/weed spray 
Move gravel build up on inside bends of rivers  

 
1 year 

5 years
1 year 

5 years
Riverbanks 
Normal inspection 
Layering 
Tree clearing 
Rock 

 
Overview and general inspection of reach 
Trimming and lopping of willows 
Trimming of willows 
Provision for new and maintenance of existing rip 
rap as required 

 
6 months

6 years
15 years
15 years

Buffer Zone 
Normal Inspection 
Clearing/Burning 
 
Fence maintenance 

 
Oversight and inspection, particularly fencing and 
vegetation 
Cleaning and burning of over-grown willows, 
plantings 
and vegetation 
Ongoing inspection and repair 

1 year
15 years
Ongoing
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ITEM/ACTIVITY DESCRIPTION ESTIMATED
FREQUENCY

Stopbank  
Minor Floodgates 
Annual inspection 
Survey 
Miscellaneous maintenance 
 
Stopbank reconstruction   
 

 
Regular operational check 
Oversight and inspection 
Stopbank long section and representative sections 
Miscellaneous minor repairs to 
stopbanks/culverts/fences/   trees/gorse/weeds 
Reconstruction for settlement and miscellaneous 
damage 

 
Monthly

1 year 
5 years

Ongoing

10-25 years
Major Floodgates 
Normal inspection 
Annual inspection 
Desilting 
Miscellaneous maintenance 
Ancillary replacement 
Floodgate replacement 

 
Regular operational check 
Condition/settlement check 
Sediment removal around floodgates 
Floodgate chains/bolts etc 
Flapgates/winches/retaining walls/timber 
Full replacement of structure 

 
2-4 weeks

1 year
5 years
2 years

20 years
70 years

Minor Outlet Structures 
Normal inspections 
Miscellaneous maintenance 
Desilt outlet  

 
Regular operational check 
Repair flapgates/replace bolts. Replace 1x300mm 
flapgate 
Arawa Road pump station (W47) & James St (W29) 
only  

Twice a year
1 year

5 years

Pump Stations 
Normal inspection 
 
6 monthly inspection 
 
Miscellaneous maintenance 
 
Pump Recondition 
 
Major maintenance 
    
Pump station replacement 

 
Regular operational check, motors, floodgates, clean 
screens 
Full pump station check (refer pump station check 
sheet) 
 
Repair/replace seals, bearings, minor electrical, 
revarnish electrical windings, repaint buildings 
Replace bell mouth, shaft, deflector casing, build up 
and balance impellors 
Replace/refurbish weed screens, switchboards, 
pipeline 
Full replacement of structure 

Fortnightly

6 months

5 years

10 years

20 years

70 years

Stoplogs 
Refurbish 

 
Replace seals & re-galvanise stoplogs 10 years

 

In general the priority order for maintenance work in the river scheme will be: 

• Retaining the integrity of the stopbanks. 

• Retaining the strength and integrity of erosion control works. 

• Keeping the channel clear of obstruction. 

• Maintenance of ancillary works. 

4.5 Maintenance Costs 

4.5.1 Existing  

Since 1993/95 a portion of the maintenance expenditure has been used to fund a 
disaster reserve (See 4.7.1). Costs to date are shown in Table 11. 
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Table 11  Actual Maintenance Costs for Whakatane Scheme 

Year Maintenance 
$ 

Disaster 
Recovery 
Reserve 

$ 

Flood 
Damage 
Reserve 

$ 

Depreciation 
$ 

Total Cost 
$ 

1991/92 156,564   Nil 156,564 
1992/93 262,166   Nil 262,166 
1993/94 244,901 25,400  Nil 270,301 
1994/95 246,306 39,600  Nil 285,906 
1995/96 213,300 39,600  Nil 252,900 
1996/97 235,091 39,600  Nil 274,691 
1997/98 259,800 26,400 Nil Nil 286,200 
1998/99 375,200 16,100 25,000 76,200 492,500 
1999/00 417,700 16,300 25,300 77,000 536,300 
2000/01 509,300 16,600 25,800 78,800 630500 
2001/02 466,000 17,800 27,700 89,700 601,200 
2002/03 503,800 19,100 29,700 89,700 642,300 
2003/04 423,500 18,900 29,400 102,300 567,400 
2004/05 433,800 19,100 50,000 83,000 585,900 
2005/06 463,200 19,700 51,500 83,000 617,400 

 
In the above years a considerable percentage of the maintenance budget has been 
used for flood damage repairs and the maintenance of the scheme has fallen 
behind.  In many situations work has been deferred due to insufficient funds and 
priority was given to works that need urgent attention. 

Since 1998/99 Environment Bay of Plenty has put money aside to fund annual 
depreciation.  

4.5.2 Asset Maintenance and Renewal Expenditure Requirements  

All expenditure on infrastructure assets will therefore fall into one of two categories: 
capital expenditure or operating expenditure. 

(a) Capital Expenditure 

Capital expenditure projects are those displaying one or more of the following 
characteristics: 

• construction works, which create a new asset that, did not previously 
exist in any shape or form, 

• expenditure, which purchases or creates a new asset (not a 
replacement) or in any way improves an asset beyond its original design 
capacity, 

• upgrade works which increase the capacity of the asset. 

(b) Operating Expenditure  

Renewal accounting treats all upgrading, reconstruction, renewal and 
renovation work which does not increase the capacity of assets as operating 
expenditure. 
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Operating expenditure can be divided into two broad categories; normal 
ongoing day to day routine maintenance works and those other more 
infrequent larger projects that upgrade or renew the asset to its full (or original) 
service potential. 

(i) Routine Maintenance Expenditure 

Routine Maintenance projects can be expected to display some of the 
following characteristics: 

• regular and ongoing annual expenditure necessary to keep the assets 
operating at the required level of service, e.g. inspections; management; 
liaison with ratepayers etc. 

• day to day and/or general upkeep works designed to keep the assets 
operating, e.g. insurances, power costs. 

• works which provide for the normal care and attention of the asset 
including repairs and minor replacements, 

• minor response type remedial works i.e. isolated instances where 
portions or sections of a unit of an asset fail and need immediate repair 
to make the asset operational again. 

(ii) Renewal Expenditure 

Work displaying one or more of the following attributes, can be classified as 
renewal expenditure: 

• works which do not increase the capacity of the asset, i.e. works which 
improve and enhance the assets restoring them to (or below) their 
original size, condition, capacity, etc, 

• the replacement component of augmentation works which does not 
increase the capacity of the asset, i.e. that portion of the work which 
restores the assets to their original size, condition capacity, etc. 

• the replacement component of a capital work which replaces the 
redundant element of an existing asset, 

• reconstruction or rehabilitation works involving improvements, 
realignment and regrading, 

• renewal and/or renovation of existing assets, i.e. restoring the assets to 
a new or fresh condition. 

Brief descriptions of renewal work to be completed by 31 June 2055 are 
provided in Appendix 8. 

4.5.3 Funding and Expenditure 

Data spreadsheets used in this asset management plan are found in the following 
Environment Bay of Plenty folder. 

V:\TS-RD\Assets\Plan\2006 LTCCP\:LTCCP files 200206\* . * 

(i) Expenditure to June06AMPV3.xls 
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(ii) Maintenance to June06AMPVSBKC Version 2.xls 

(iii) Flood and Disaster Reserves to June06AMPV3.xls 

(iv) Loans and Interest for Whakatane AMPAMPV3.xls 

4.6 Expenditure  

4.6.1 Repairs and Maintenance and Decline in Service Potential 

Appendix 2, Table 1, schedules the projected expenditure required to maintain the 
scheme under the criteria of this plan.  All costs in Table 1 are in terms of June 2006 
CCI of 4930.  Renewal items are highlighted in green. Average annual expenditure 
on works, including renewals is $741,184. 

The annualised cost of renewals listed in Appendix 2, Table 1 comes to $92,517 per 
annum. This figure is equivalent to the average annual cost of depreciation of the 
Whakatane Major River Scheme.  

Note that the projected expenditure on maintenance, renewals and decline in 
service potential has been prepared in terms of costs applying for the 2005/2006 
financial year (June 2006 forecast CCI = 4930).  The annual expenditure estimates 
in future years will require updating for inflation.   The procedure will be to adjust the 
base figures in this report by the movement in CCI as forecast to each June 
immediately preceding the financial year. 

Table 12 and Figure 4 present the works expenditure distribution.  They include the 
following: 

(a) Anticipated capital works e.g. Whakatane stopbank seepage remedial works  
from 2005/06 to 2007/08.  

(b) Forecast operation and maintenance, based on the data presented in 
Appendix 2, Table 1. 

(c) Predicted renewals, also based on the data presented in Appendix 2, Table 1. 

(d) Predicted flood damage, based on the scenario presented in Appendix 4 (refer 
also to section 4.7.1(b)). 

Note:  These estimates will be reviewed regularly because maintenance practices, 
and costs of works and services will vary over time. 
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Table 12 Whakatane Scheme Expenditure Distribution ($ at June 2006 
CCI 4930) 

Table 12 Asset Management Works Expenditure Distribution ($ at CCI 4930)
Year Capital Routine Predicted Other Flood Damage       Total

Works Maintenance Renewals Scenario

$ $ $ $ $
0 2005 / 06 465396 120100 0 0 585496
1 2006 / 07 637818 50000 0 687818
2 2007 / 08 647973 0 85000 732973
3 2008 / 09 689708 0 0 689708
4 2009 / 10 623123 0 0 623123
5 2010 / 11 665938 0 175000 840938
6 2011 / 12 647909 0 0 647909
7 2012 / 13 644683 0 0 644683
8 2013 / 14 678745 0 0 678745
9 2014 / 15 628032 1007497 0 1635529

10 2015 / 16 643923 0 85000 728923
11 2016 / 17 642405 0 0 642405
12 2017 / 18 620390 0 0 620390
13 2018 / 19 654030 0 0 654030
14 2019 / 20 640958 0 0 640958
15 2020 / 21 661350 0 175000 836350
16 2021 / 22 647909 72946 0 720855
17 2022 / 23 649270 0 0 649270
18 2023 / 24 674157 0 0 674157
19 2024 / 25 628032 0 0 628032
20 2025 / 26 648510 0 85000 733510
21 2026 / 27 637818 0 0 637818
22 2027 / 28 643386 0 0 643386
23 2028 / 29 694295 0 0 694295
24 2029 / 30 623123 0 0 623123
25 2030 / 31 661350 0 175000 836350
26 2031 / 32 652496 0 0 652496
27 2032 / 33 644683 0 0 644683
28 2033 / 34 674157 0 0 674157
29 2034 / 35 632619 1007497 0 1640116
30 2035 / 36 643923 0 85000 728923
31 2036 / 37 637818 0 0 637818
32 2037 / 38 624978 0 0 624978
33 2038 / 39 654030 0 0 654030
34 2039 / 40 636371 301514 0 937885
35 2040 / 41 665938 0 175000 840938
36 2041 / 42 647909 801740 0 1449649
37 2042 / 43 644683 0 0 644683
38 2043 / 44 678745 355893 0 1034638
39 2044 / 45 628032 0 0 628032
40 2045 / 46 643923 0 85000 728923
41 2046 / 47 642405 0 0 642405
42 2047 / 48 643386 168153 0 811539
43 2048 / 49 689708 0 0 689708
44 2049 / 50 627710 527757 0 1155467
45 2050 / 51 661350 0 175000 836350
46 2051 / 52 647909 0 0 647909
47 2052 / 53 649270 0 0 649270
48 2053 / 54 674157 0 0 674157
49 2054 / 55 623123 1007497 0 1630620
50 2055 / 56 648510 0 85000 733510

Total $4,413,097  
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Figure 4   Whakatane - Waimana Rivers Scheme
Works Expenditure Distribution at June 06 CCI of 4930
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4.6.2 Loan Repayment  

The scheme at 30 June 2005 had capital debt of $2,754,854 [Source P Gavin, 
Environment Bay of Plenty]. 

The current schedule of estimated annual loan repayments is shown at Appendix 6, 
which indicates that annual loan repayments will remain at about the current level 
until the year 2014/15. 

4.7 Funding 

The scheme is funded predominantly from annual rates levied over a separate rating 
area known as the Whakatane River Major Scheme Differential Rating Area. 
Environment Bay of Plenty is currently subsidising its river scheme rates (including 
the Whakatane River Major Scheme) by 20%, which is funded from regional general 
rates. There is also some rental income from the leasing of land within the stopbank 
area. 

Annual rates predominantly fund the scheme (see Section 4.7.2).  Funds are used 
for repairs and maintenance, decline in service potential (depreciation), and if 
necessary for repayment of loans. Appendix 8 shows funding and expenditure 
arrangements associated with this asset management scheme. 

The method by which decline in service potential is recognised and funded has been 
discussed extensively with both the office of the Auditor General and its agent, Audit 
New Zealand, and their advice taken.  As a result the decline in service potential will 
be funded annually with funds initially set aside under what is known as a renewals 
based accounting system.  A “rolling” estimate by year of renewal expenditure 
requirements has been calculated.  All renewal expenditure – for example, stopbank 
top-ups or refurbishment of pumping station contents -restores service potential of 
the assets; that is there is no element of upgrading (increasing of service potential) 
involved.  For further details of how the renewals fund will operate refer to section 
4.7.1(c). 

Annual rates are based on estimated expenditure.  Actual expenditure will usually 
vary from estimated expenditure in any one year, and therefore the scheme account 
will at year end have a credit or debit balance which will be carried forward into the 
next year as at present. 

4.7.1 Reserves 

(a) Disaster Reserves 

Jardines Lloyd Thompson Limited carried out a risk assessment for 
Environment Bay of Plenty in 2002. The Institute of Geological and Nuclear 
Sciences (IGNS) were subcontracted to estimate losses from seismic and 
volcanic hazards. The review updated an earlier risk assessment carried out 
by Marsh and McLennan in 1993. Environment Bay of Plenty staff has 
separately reviewed the losses due to floods. 
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In conclusion, Blackwood reported the following to Council (Blackwood, June 
2003): 

• In events less than 1,000 years return period, the infrastructural assets 
are more vulnerable to tsunami and floods, than they are to earthquake 
damage (as previously concluded by Marsh and MacLennan). This was 
not surprising, as the full force of a flood is generally felt strongest in the 
immediate vicinity of the assets. Similarly a tsunami will impose very 
large forces in the lower reaches of all river schemes. 

• Damage from volcanic activity is only of significance for remote 
probability events. Such events may also significantly alter the 
landscape thus rendering the existing scheme set-up inappropriate.  

• Although it would be helpful to have more precise damage estimates for 
the 500-year tsunami event since it is of similar size to the estimated 
damages from floods, any reductions are unlikely to be relevant (as the 
requirement to fund for flood disasters would then prevail). 

• It is expedient to adopt the 500-year tsunami as the target disaster event 
to be planned around and the expected maximum loss is $5.8 million (at 
CCI 4310). This figure is close to half of the previous target of $10.5 
million (as per the 1998 Asset Management Plan), updated for inflation 
to $13 million   

At an Environment Bay of Plenty workshop held on 4 September 2003 a new 
disaster recovery-funding policy was presented to Operational Services 
committee councillors (Blackwood, September 2003). The policy proposed a 
new target fund based on 40% of the Expected Maximum Loss (EML). 
Currently the EML for the Whakatane Waimana scheme is estimated to be 
$2,500,000 for flood and tsunami events. At 40% of the EML target fund is 
equivalent to $1,000,000. 

Since September 2003 the target fund was reduced to 20% of the EML and is 
now currently $500,000. 

As of 30/6/05 the disaster recovery fund balance is $53,404. The new target 
fund can be achieved by adjusting the account balance and contributions for 
interest and inflation. The target fund of 20% EML can be achieved by year 12 
assuming: 

• no withdrawals are made on the fund 

• the interest rate remains constant at 6.5%  

• the inflation rate remains constant at 3% 

• annual contributions are $20,200 from 2006/07 onwards  

Contributions made to date are shown in the table given in Appendix 3. 

The disaster recovery reserve is generally used to repair damages associated 
with flood events greater that 2% AEP. 
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In the event of major disasters central government contributes up to 60% of 
the repair cost of ‘uninsurable’ assets (such as stopbanks). Environment Bay 
of Plenty currently pays for the ‘local share’ of the damage repair cost (40%) 
out of the scheme ratepayer funded disaster recovery reserves and by loan 
funding.  

In future Council plans to join what is known as the Local Authority Protection 
Programme Fund or LAPP. The LAPP Fund is a non-profit organisation set up 
to cover the local share costs (40%) of ‘uninsurable’ assets owned by local 
and regional councils in the event of a major disaster. At the time of writing 
this asset management plan and subject to finalizing the annual levy, Council 
is committed to joining the LAPP scheme.  Once scheme entrance fees and 
annual levy contributions have been confirmed these sums will be paid out of 
the individual Scheme disaster recovery reserves.     

(b) Flood Damage Reserves 

Presently a large percentage of the maintenance budget has been spent on 
repairing flood damage, which results from moderate size floods. Experience 
has shown, that even on schemes where a comprehensive channel training 
programme has been implemented, backed up by an annual programme of 
works, there is still a requirement to have funds set aside to finance damage 
that does occur periodically from floods.   

A flood damage reserve has been established to repair damages associated 
with floods greater or equal to 20% AEP. The flood damage reserve is to be 
capped at i.e. $181,000 (at CCI 4930) will be established.  Funds from this 
reserve will be utilised only for flood damage repairs.  The effect of the reserve 
is a relative smoothing out of the rate requirement from year to year. 

Payments into the reserve will initially be made at the rate of $51,500 p.a. until 
the $181,000 target is reached.  Thereafter, annual payments will be at 
$50,000 or $25,000 as required to attain and maintain the target.  Also, if 
necessary, Environment Bay of Plenty will borrow to fund flood damage 
repairs.  Appendix 4 contains a graph and table showing the manner in which 
the flood damage reserve might operate.  Exact figures cannot be given 
because floods obviously occur at fairly random intervals.  What is presented 
is a typical scenario, illustrating the accumulation of the fund and use of the 
fund for the medium sized flood events postulated at average 5 yearly 
intervals.  

(c) Renewals Reserves 

The Office of the Auditor General has advised that the renewals fund can be 
used not only to fund renewals expenditure but also to fund the annual 
principal portion of the scheme’s existing loan repayments. 

Details of how the renewals fund is forecast to operate are presented in a 
table and graph in Appendix 5.  To avoid the fund going into large deficit 
during renewal works, additional loans will be needed as shown in Appendix 5 
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4.7.2 Sources of Funding  

The Whakatane Waimana Scheme maintenance budget is funded approximately as 
follows: 

Separate Rates/User Pays 75% 

Regional Contribution 20% 

Land Rental & Contributions   5% 

Total Funding Requirement 100% 

Table 14 shows the rate requirement anticipated for the next 50 years.  

This funding regime has been in existence since the withdrawal of Government 
assistance. The current rating system is a differential rating system, which covers 
the entire catchment area.   

4.7.3 Analysis of Funding Requirements 

Table 13 and Figure 5 present the funding requirements for all activities including 
loan charges.  They are based on data presented in Appendices 2 to 6. 

Table 14 and Figure 6 break down the total funding requirement into the two 
components of indicative rental income (a constant real value land rental income of 
$51,600 per annum is assumed) and indicative rate income requirement. 

In 2006/07 the rate requirement is anticipated to be $998,528 representing an 
increase of 5.5% on the 2005/06 rate take figure of $1,012,835. 

The average annual rate requirement for the 25-year period between 2005/06 and 
2030/31 is $623,767 representing a reduction of 35.02% on the 2005/06 rate take. 

The average annual rate requirement for the 50-year period between 2005/06 and 
2055/56 is $783,201, representing a reduction of 18.81% on the 2005/06 rate take. 

 



50 Environment Bay of Plenty 

Operations Publication 2006/03 Whakatane-Waimana Rivers Scheme Asset Management Plan 

Table 13  Whakatane River Scheme – Funding Requirement ($ at June 06 CC1 of 4930) 
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Figure 5  Whakatane - Waimana Rivers Scheme
Total Funding Requirements ($ at June 06 CCI of 4930)
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Table 14 Whakatane – Waimana Rivers Scheme Source of Funding ($ at June 
06 CCI of 4930) 

Total Funding
Year Rates  Requirement

$ $ $ $
0 2005 / 2006 960,000 106,667 51,600 1,118,267
1 2006 / 2007 1,012,835 253,209 51,600 1,317,644
2 2007 / 2008 1,029,081 257,270 51,600 1,337,951
3 2008 / 2009 1,043,738 260,934 51,600 1,356,272
4 2009 / 2010 983,514 245,879 51,600 1,280,993
5 2010 / 2011 1,024,186 256,047 51,600 1,331,833
6 2011 / 2012 932,280 233,070 51,600 1,216,950
7 2012 / 2013 940,313 235,078 51,600 1,226,991
8 2013 / 2014 947,553 236,888 51,600 1,236,042
9 2014 / 2015 909,225 227,306 51,600 1,188,131

10 2015 / 2016 979,620 244,905 51,600 1,276,125
11 2016 / 2017 910,766 227,691 51,600 1,190,057
12 2017 / 2018 856,342 214,086 51,600 1,122,028
13 2018 / 2019 847,449 211,862 51,600 1,110,912
14 2019 / 2020 787,784 196,946 51,600 1,036,330
15 2020 / 2021 765,269 191,317 51,600 1,008,186
16 2021 / 2022 784,478 196,119 51,600 1,032,197
17 2022 / 2023 780,548 195,137 51,600 1,027,285
18 2023 / 2024 785,048 196,262 51,600 1,032,911
19 2024 / 2025 696,235 174,059 51,600 921,894
20 2025 / 2026 626,740 156,685 51,600 835,025
21 2026 / 2027 634,636 158,659 51,600 844,895
22 2027 / 2028 636,248 159,062 51,600 846,910
23 2028 / 2029 674,663 168,666 51,600 894,929
24 2029 / 2030 615,441 153,860 51,600 820,901
25 2030 / 2031 623,767 155,942 51,600 831,309
26 2031 / 2032 619,607 154,902 51,600 826,108
27 2032 / 2033 610,115 152,529 51,600 814,244
28 2033 / 2034 630,453 157,613 51,600 839,666
29 2034 / 2035 589,094 147,273 51,600 787,967
30 2035 / 2036 620,233 155,058 51,600 826,891
31 2036 / 2037 632,107 158,027 51,600 841,734
32 2037 / 2038 618,594 154,648 51,600 824,842
33 2038 / 2039 638,594 159,649 51,600 849,843
34 2039 / 2040 605,749 151,437 51,600 808,786
35 2040 / 2041 639,276 159,819 51,600 850,695
36 2041 / 2042 672,733 168,183 51,600 892,517
37 2042 / 2043 711,409 177,852 51,600 940,861
38 2043 / 2044 737,664 184,416 51,600 973,680
39 2044 / 2045 700,479 175,120 51,600 927,199
40 2045 / 2046 685,792 171,448 51,600 908,840
41 2046 / 2047 697,178 174,294 51,600 923,072
42 2047 / 2048 693,085 173,271 51,600 917,956
43 2048 / 2049 736,783 184,196 51,600 972,579
44 2049 / 2050 687,197 171,799 51,600 910,596
45 2050 / 2051 730,272 182,568 51,600 964,440
46 2051 / 2052 750,031 187,508 51,600 989,139
47 2052 / 2053 741,633 185,408 51,600 978,641
48 2053 / 2054 732,055 183,014 51,600 966,669
49 2054 / 2055 696,853 174,213 51,600 922,666
50 2055 / 2056 783,201 195,800 51,600 1,030,601

Regional (20% ) 
Contribution 

Rental & 
Contributions
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Figure 6 Whakatane - Waimana Rivers Scheme
Source of Funding ($ at June 06 CCI of 4930)
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Chapter 5:  Creation/Acquisition/Disposal 
It is highly unlikely that assets that did not previously exist or works, which upgrade or 
improve an existing asset beyond its existing capacity, will be undertaken in the Whakatane 
Scheme. 

Disposal of assets does not normally occur in management of river schemes.  Assets are 
usually fixed to the ground and design standards are not generally lowered.  No disposal of 
assets has been envisaged in the development of this plan. 

If the situation were to change Environment Bay of Plenty would need to expand this section 
of the Asset Management Plan. 
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Chapter 6:  Quality Assurance Systems 
Quality assurance systems are designed to maintain consistency in standards, procedures 
and methods, and to ensure that an audit trail can be followed.  An increasingly common 
approach for organisations, both private and public, is to seek ISO9000 series accreditation, 
certifying by an independent auditor that the system has been implemented and is being 
followed.  Regardless of whether ISO9000 accreditation is sought (which can be an 
expensive process), a documented set of procedures should be produced for effective 
management. 

In the context of the management of the Whakatane – Waimana Rivers Scheme assets, 
these procedures might include 

• filing and record keeping (both paper and electronic) procedures 

• photographic record storage procedures 

• survey procedures and standards 

• safety procedures 

• contract administration guidelines and requirements 

• instrument calibration procedures 

• training programmes 

• regular reporting 

Much of this already exists.  A starting point in developing a quality assurance system 
therefore might be to bring together the various existing procedures and protocols. 

A quality assurance system might be viewed as a set of contract conditions to be fulfilled by 
asset managers or their contractors. 

After developing and establishing the quality assurance system, it needs to be 
communicated to all participants (notwithstanding that they are likely to have been involved 
in developing the system).  Some form of training might do this. 

The system in action needs to be audited.  Initially, the Manager of Technical Services could 
carry this out.  These will be undertaken twice yearly for the first three years after the 
commencement of the asset management plan, then on an annual basis. 

Finally, review of the procedures will also be appropriate at various times, to ensure that 
current best practices are maintained. 
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Chapter 7:  Monitoring 
Monitoring demonstrates that Council is doing what it said it would to provide the agreed 
level of service, and that maintenance is being provided that ensures assets are maintained 
in perpetuity. 

Two forms of monitoring are considered below — effectiveness and cost/financial monitoring. 
Monitoring results are collated and summarised in an annual asset management report to the 
Operations and Rural Services Committee.   

7.1 Effectiveness Monitoring 

Traditional performance monitoring techniques are not easily applied to 
management of river schemes.  Outcomes depend on the occurrence of 
unpredictable flood events, and the nature of fluvial hydraulics is complex and 
subject to random phenomena.  However, it is still possible to apply the general 
principles of monitoring.  Indeed, performance monitoring is required in order to 
adequately manage the assets.  Review of the asset management plan will also 
depend on findings of performance monitoring. 

The goal of the river scheme management is to maintain the risk of flood damage at 
acceptable levels (as determined by a floodplain management process), by 
maintaining the desired levels of flood protection and erosion control.  (Note that the 
risk of flood damage rather than actual flood damage is referred to).  More specific 
objectives against which to monitor performance have been identified in section 3.1 
of this plan.  In summary these are 

• provide security from floods up to the 1% AEP to the borough of Whakatane  
and some 8,000 hectares of Rangitaiki Plains; 

• drainage to parts of the Rangitaiki Plains and low lands near the major rivers 

• maintain the major rivers in the scheme area to a stable alignment; 

• reduce erosion of riverbanks. 

Other outcomes will be relevant, such as environmental enhancements.  These will 
be described in various regional plans.  Scheme management needs to be 
compatible with these. 

Performance indicators, with which to measure the achievement of the goal and 
objectives, or progress towards them, are difficult to establish.  Using indicators 
based on actual events, such as actual length of riverbank eroded or actual 
damages, are not ideal given that the causes and results may be beyond the 
reasonable expectations of the asset management. 
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The 5-yearly riverbed cross-section and stopbank surveys are one of the most 
important monitoring programmes for management of the scheme.  The cross-
section surveys can be used to help identify volumetric changes to the riverbed and 
banks, and possibly local points of erosion or deposition.  Using the cross-section 
information, the design flood levels can be reassessed every five years, and the 
stopbank surveys used to monitor the available freeboard.  

It is possible to develop other quantitative measures regarding the standard of 
protection, based on flood modelling techniques and risk assessment methods, 
using indicators such as annual average damages.  However, especially initially, a 
large component of the performance monitoring will be qualitative.  Assessment of 
the condition of the scheme, its operation, and the degree of risk failure (that is, at 
less than design event floods) will need comment.  Trends in these aspects will 
need to be identified also, in order to assess the effectiveness of the scheme asset 
management.  Further work is needed to develop a performance monitoring system 
(both qualitative and quantitative) and a consistent format for reporting. 

The assessment will be aided by the use of photographic records (and comparison 
of these taken over time), by regular reports on scheme operation and performance, 
and by feedback from scheme beneficiaries.  Access to reliable information, current 
and historical, on the scheme performance, is required, and it is thus important that 
adequate data collection and information storage procedures are followed, as 
identified in quality assurance systems. 

The monitoring will be performed at the following levels. 

7.1.1 Asset Manager 

The Asset Managers (Rivers & Drainage Department) already monitor the scheme 
on a continual basis.  Reports from the asset managers — such as six weekly (or 
when otherwise appropriate) reports to Council on the performance of the scheme 
(as well as work done, funds spent, etc) should be copied to this separate (and 
centrally accessible) asset management file for the scheme.   

7.1.2 Internal  

At five yearly intervals or following a flood of 5%AEP (20 year) or greater, the 
Technical Services Department will reassess the design flood levels and stopbank 
freeboard. The proposed programme of these reviews is: 

• 2007/08 Kope East & Orini Canal  

• 2008/09 Fortunes Road Drainage System 

• 2009/10 Te Rahu Canal and Waioho Stream 

In addition, Technical Services will carry out annual inspections co-jointly with Rivers 
and Drainage on scheme components. These inspections are to be reported to file. 

7.1.3 External 

It is essential that appropriate external audits be carried out to: 

• assess the internal audit activities, the validity of their processes, and verify 
their conclusions and strategies adopted. 
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• judge the relative status of the organisation and its performance in asset 
management with respect to: 

• benchmarking with other like organisations 

• comparison with best practice 

Assess the relative improvement achieved since the previous external audit and 
compare this performance with what was capable of being achieved. 

• Assist the Asset Managers and the internal audit/plan review team (Technical 
Services Section) to improve their activities and to derive better guidelines and 
assessment procedures. 

• Confirm the technical content in the Asset Management Plan is sound and 
correctly applied in developing Asset Management Plan outputs. 

Suitably qualified independent persons will undertake management and technical 
audits every five years from the commencement of the plan. 

The findings of the independent management and technical audit will be reported to 
Council and be included, in summary form, in the Annual Report of the year that the 
audit was performed. 

Consideration should be given to other organisations involved in the delivery of 
similar services using similar infrastructure.  Reciprocal auditing with other regional 
councils would minimise the costs to Environment Bay of Plenty of external audits. 

The contents of the annual asset management plan report to the Operations & Rural 
Services Committee are summarised in Figure 7. 
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Figure 7 Monitoring Flow Chart  
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7.2 Cost Monitoring 

7.2.1 Internal 

Annual plan and annual report requirements ensure that cost or financial monitoring 
is already performed.  With use of the Decfin asset management database 
discussed in section 3.7.2, the potential to perform detailed cost analysis, and 
analysis of cost-effectiveness, exists. 

A cost monitoring report shall accompany, or form an identifiable part of, the 
Technical Services annual commentary on the scheme discussed in 7.1 above. 

7.2.2 Financial Audits (External) 

The Local Government Act requires that independent annual financial and 
performance audits be undertaken on the Council, which may include all significant 
activities. 

The Audit opinions will be included in the Annual Report. 
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Chapter 8:  Asset Management Plan Improvement 
Plan 

8.1 Background to Asset Management Plan 

The Asset Management Plan for the Whakatane- Waimana Rivers scheme was 
approved by Council and published in November 1997. Asset management 
philosophies were reviewed to develop this updated plan thus meeting Audit NZ 
requirements for regular review.   

8.2 Improvement Tasks 

Refinement of this asset management plan, as detailed below, is required to ensure 
the plan continues to be developed and is useful for the management of flood 
protection assets.  

8.2.1 Ongoing Review of Asset Management Plan 

Regular review of the asset management plan is recommended on a five-yearly 
basis. The next review is due in 2010/11. 

8.2.2 Asset Register Update   

Updating of the asset register are to be confirmed through the process described in 
Section 3.6. The process used for valuation purposes is to be peer reviewed. 
Another regional council or engineer familiar with river engineering assets may do 
this. The valuation determined will be reconciled with the asset value held in the 
corporate financial system. Annual updates are made to satisfy audit through the 
Annual Report process as well. 

Future revaluations and reconciliation with corporate valuations are required five 
yearly. The next review and update is due in 2010/11.  

8.2.3 Risk Management 

Development of an earthquake management plan for the river is recommended. 
Recommendations from the present global warming study should also be 
incorporated into future asset management plans. 
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8.2.4 Reports 

Prepare an annual AMP monitoring report to be submitted to Operations & Rural 
Services Committee. Refer to Section 7.1 for details.  

8.3 Improvement Plan Budget 

Assets will be revalued and the register updated every five years.  This asset 
management plan will be reviewed, updated and published once every five years. 

The budget provided for these tasks are provided in Section 1.3 in Appendix 2. 
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Appendices 
Appendix 1 – Responsibilities and Roles in Asset Management 
 
Appendix 2 – Asset Maintenance Requirements & Expenditure Tables 
 
Appendix 3 – Disaster Reserve 
 
Appendix 4 – Flood Damage Reserve 
 
Appendix 5 – Renewals Fund 
 
Appendix 6 – Loan Repayment Schedule 
 
Appendix 7 – Asset Management Plan Funding Arrangements 
 
Appendix 8 – Description of Works Expenditure 
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Appendix 1 — Responsibilities and Roles in Asset 
Management 

(Based on structure of Environment Bay of Plenty as at January 1998) 
 
 
Principal Roles 
 
• Asset Managers:  Rivers and Drainage Section (Environment Bay of Plenty) 

Responsible for day-to-day management of the River Scheme.  Assistance with 
preparing, monitoring and reviewing the Asset Management Plan. 

• Asset Management Plan preparation, monitoring and revision:  Technical Services 
Section (Environment Bay of Plenty) 

Responsible for providing technical advice regarding the design and management of 
the River Scheme.  Responsible for preparing and revising the Asset Management 
Plan, and for monitoring the plan and the performance of the scheme. 

Other sections and departments will have input into plan preparation and revision — in 
particular, to ensure consistency with various regional plans.   

Consultation with external parties, in particular scheme ratepayers, will occur in the 
preparation and revision of the plan.  External parties have also provided feedback 
about the scheme performance in the past, and the monitoring role they thus undertake 
is expected to continue. 

The following diagram illustrates the relationships between the various parties that 
have roles in management of the assets. 
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Appendix 2 – Asset Maintenance Requirements & 
Expenditure Table 

Whakatane River Major Scheme Asset Maintenance Requirements 
 
The following outlines the asset maintenance requirements for the Rangitaiki-Tarawera 
Scheme.  Various assumptions used in developing the expenditure Table 1 in Appendix 3 
are described. 

The river scheme has been split into seven reaches, and each reach divided into 
fairway/channel, riverbank, stopbank, buffer zone and structures components.  In addition, a 
number of items are applicable to the scheme as a whole. 

Details of the reaches are: 

Reach Location Distance Cross-Section 

1 Whakatane: River Mouth to Valley Rd Recorder 
(Lower Reach) 

0 – 13km  1 – 19  

2 Whakatane: Valley Rd to Pekatahi Bridge 
(Lower/Middle Reaches) 

13 – 19.7km 19 – 27  

3 Whakatane: Pekatahi Bridge to Ruatoki Bridge 
(Ohotu) (Middle/Upper Reaches)  

19.7 – 32.6km  27 – 47  

4 Whakatane: Ruatoki Bridge to Limeworks 
(Upper Reach) 

32.6 – 41.6km  47 – 58  

5 Waimana: Confluence to Cross-Section 25 0 – 19.2km Confluence – 25  
6 Waimana: Cross-Section 25 to Cross-Section 

33  
19.2 – 26.7km  25 – 33  

7 Other Tributaries. Refer Section 3.1 for 
waterways maintained by this asset 
management plan. 

  

 

1 General 

1.1 Management 

General management staff costs to allow for administration, inspection, monitoring 
and auditing of scheme performance identified in section 7 of this plan are 
summarised in Table 1, Appendix 2. Rates and costs shown in Table 1, Appendix 2 
are aligned to the CCI 4930 as of June 2006. 

1.2 General Flyover Inspection 

Flight over whole scheme to give an overview of the fairway/channel. Followed up 
by staff inspection in the field and response to any queries. 

1.3 Inspections of Riverbanks and Stopbanks 

Visual inspections are carried out on the ground of riverbanks and stopbanks. 
Inspections might be carried out together or separately. 
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1.4 EDS Charges 

This is an interdepartmental charge for mapping and database services.    

1.5 Rates Commission & Remission 

This is the cost Council incurs for collecting rates as well as unpaid debts?  

1.6 Electricity and Insurance 

Power charges for pumping stations, telemetry etc. Insurance is for flood control 
structures.  

1.7 CTS and Information Service Charges 

These are the interdepartmental costs that Rivers and Drainage Section are 
charged for computer support.     

1.8 Asset Valuation and Management Plan Update 

Asset valuation is carried out five yearly and requires the input of several 
engineering officers. In addition this asset management plan is reviewed, updated 
and republished every five years.  

1.9 Flood Damage Freshes 

An annual sum is allocated to allow for clean up and repair of flood protection assets 
that have been damaged in flood events with a return period less then 5 years only 
(or 20%AEP).   

1.10 Flood Monitoring 

Flood monitoring costs are an estimate of costs of flood duty, of inspection during 
the event and of monitoring of post event inspections and flood pegging, etc. Input 
during the event from hydrologists has not been included. 

1.11 Miscellaneous 

These are the various costs incurred for legal fees and vehicle costs etc.  

2 Cross – Sectional Survey 

Resurvey of river cross-sections every 5 years provided there are no significant 
freshes/floods in the river.   

3 Long Sectional Survey of Stopbanks 

Resurvey long section of stopbank along crest every five years. Survey includes a 
representative cross-section.   

4 Weedspraying 

Miscellaneous maintenance of berms and channel fairway. This consists 
predominantly of noxious weed removal.  It is estimated that a 2-man gang can 
remove weeds at a rate of 4km per day. 
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5 Layering 

Willows are cut and “layered” into the river bank when they are around 6 years old.  
Thinning of a willow stand should also occur at this time to allow willows to spread 
horizontally.  This work is therefore given a work frequency of 6 years but the work 
is undertaken annually as there are willows of different age throughout the river 
system.  These willows shoot out new growth, which is required to be “layered” 
again in a further six years.  A two labourer gang will layer 150 m per hour – say 
900m per day. Vehicle/Plant costs assumed to be $130.00/day (two chainsaws 
@$35/day, vehicle costs of say 100 km @ $0.50/km) at June 2005 CCI of 4760. 

Note that the cost of layering trench willows has been assumed to be the same as 
for other planting – that is, an average cost of layering has been estimated.  

6 Tree Clearing  

The layered willows become overgrown and reach a stage where they require 
trimming, removal and burning.  This occurs approximately every 15 years.  It is 
assumed 1/15 of the total edge protection requires clearing each year.  

Tree clearing is assumed to take 3 days per hectare for a gang of two, with 
machine/materials costs of $1,400/day at June 2005 CCI of 4760.  Assuming a 10m 
wide vegetation zone, 330m can be cleared in a day. 

Trench willows are assumed not to need clearing, burning and replanting. 

7 Tree Burning  

If there is no market for the timber, the cleared trees will need to be burnt. Burning 
has been assumed in this plan.  Burning is assumed to take two days per hectare, 
with machine/materials costs of $1,400/day at June 2005 CCI of 4760.  With a 10m 
wide zone, one labourer can clear 500m in a day.  

8 Tree Replanting 

After clearing and burning, an area will need replanting.  An average replanting cost 
is estimated at $7/m at June 2005 CCI of 4760.  (This is considered an average for 
willow planting and planting of native trees and flaxes in the buffer zone). 

9 Fence Maintenance 

Maintenance of the edge protection fences is ongoing and it is estimated that 10% 
of the fence requires repair each year.  Estimated costs of repairs are 50% of the 
$3/m replacement value at June 2005 CCI of 4760. 

10 Rock Maintenance 

At approximately once every 15 years rock riprap bank protection needs to be 
maintained by topping up with new rock or by retrieving and reusing existing rock. 

The cost of doing this works depends on whether access is available or not.  Cost of 
work is based on the cost of new work less 30%, as the full batter will not require 
replacement. 

Approximately 1/15 (or 6.67%) of the work will be completed each year assuming 
that access is available 50% of the time. 
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11 Stopbanks 

11.1 Minor Floodgate Inspection 

Most of the floodgates are in Reach 1 and floodgate inspections need to be carried 
out on a monthly basis. 

11.2 Miscellaneous Maintenance 

Various ongoing minor repairs to stopbanks, culverts, and fences with some work 
being undertaken every year. In reach eight stopbanks are fertilised by council staff 
and costs for this activity are recovered from land users. 

11.3 Stopbank Reconstruction 

Stopbank reconstruction/top up to restore banks to full design height.  It is difficult to 
ascertain what settlement will occur; the best estimation is that every 20 years, 5.5% 
by volume and 20% by length requires work.   

Direct costs per cubic metre are assumed the same as for construction, but ancillary 
costs are only assumed to be 60% and no allowance has been made for any 
compensation (hence deduct $8.39/m).  Thus, 

• Direct cost of reconstruction is the 1993 rate (at CCI 3470) adjusted to June 
2006 (CCI 4930). Hence it is $4.58/m3 x (4930/3470) = $6.51/m3 

• Ancillary cost of reconstruction is calculated similarly ($36.21/m - $8.39/m) x 
60% x (4930/3470) = $22.90/m 

Based on quantities taken from June 2005 asset register the total: 

• Reach 1 stopbank volume is 1,370,255m3 and the length is 76,698m (Reach 
1 stopbank quantities include tributary stopbanks) 

• Reach 2 stopbank volume in is 205,437m3 and its length is 16,824m.  

12 Major Floodgates 

12.1 Inspections 

Inspect the two major floodgates Kope Orini and Te Rahu every 2 – 4 weeks (say 3 
weekly) depending on prevailing weather conditions.   

12.2 Miscellaneous Maintenance 

Replacement of floodgate, chains, bolts and other minor regular requirements.  
Based on a 2 year cycle. 

12.3 Desilting 

Removal of sediment build-up around floodgates.  Assume occurs every 5 years. 

12.4 Ancillary Replacement  

Replacement of more major items including flapgates and winches etc at Kope Orini 
and Te Rahu.  Based on 20 year average life. 
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12.5 Structure Replacement 

Life of floodgate structures is estimated to be a minimum of 70 years.  The Kope 
Orini floodgates were installed in 1968; hence a replacement date of 2039/2040 is 
assumed.  The Te Rahu floodgates were installed in 1970; hence a replacement 
date of 2041/2042 is assumed.   

This item is treated as a renewal. 

13 Minor Outlet Structures 

Environment Bay of Plenty own and maintain some 141 minor gravity outlet 
structures that run under stopbanks in reaches one, two and seven. The gravity 
outlet structures comprise culverts and in some cases floodgates. Culvert diameters 
range between 150 – 1200 mm. Minor outlet structures are located: 

• Reach One (urban): 57 

• Reach Two (rural): 36 

• Reach Seven (tributaries): 48 

At present the replacement cost of minor outlet structures are included in the 
stopbank ancillary cost. Maintenance of minor outlet structures is included in this 
schedule. 

Environment Bay of Plenty is responsible for owning and maintaining the outlet 
structures at McAlister Street/Arawa Road (W47), James Street (W29) and the large 
diameter outlet (2 x 1200mm diameter) from Awatapu Lagoon (W31).  

Some outlet structures belong to and are maintained by Whakatane District Council. 
These are: 

• The pressurised outlet structures passing through stopbanks that are attached 
to pump stations.  

• The gravity outlet structures passing through stopbanks that are inside of 
Awatapu Lagoon and Wainui Te Whara Stream 

13.1 Inspections 

Inspect minor outlet structures in say twice a year after freshes. Whakatane District 
Council carries out light maintenance only (e.g. clearing of vegetation from outlets to 
reduce blockage risk).  

13.2 Miscellaneous Maintenance 

Following inspection replace some bolts and replace one 300mm diameter flap gate 
per year.   

13.3 Desilting 

Removal of sediment build-up around flap gates at Arawa Road pump station (W47) 
and James Street (W29) (in reach one).  Assume occurs every 5 years. 
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14 Pump Stations 

14.1 Inspections 

Regular inspections are carried out on a fortnightly basis of Te Rahu, Fortunes Road 
and Kope Orini pump stations.  Operational checks are done on the pumps, motors, 
floodgates and the pump screens are cleaned. 

In addition a full pump station check is carried out of all three pump stations once 
every six months.  

14.2 Miscellaneous Maintenance 

At all three pump stations Repair and replacement of seals, minor electrical 
components, bearings, re-varnish electrical windings, repaint buildings.  Based on 
average 5-year cycle. 

14.3 Pump Reconditioning 

Recondition Te Rahu and Fortunes Road pumps including replacement of 
bellmouth, shaft, deflector casing and build up and balance impellors. Based on an 
average 10-year cycle. Reconditioning dates are: 

 
Pump Station Date of Last 

Reconditioning  
Date of Next Major 

Maintenance 
Te Rahu No. 1 2001 2010/11 

Te Rahu No. 2 2002 2011/12 

Te Rahu No. 3 2004 2013/14 

Fortunes Road No.1 2003 2013/14 

Fortunes Road No.2 2003 2012/13 

Kope Orini 1997 2006/07 
 

14.4 Major Maintenance 

Major refurbishment of all three pump stations’ machinery, electrical switchboards, 
structural components, pipelines, weed screens etc.  Average life anticipated to be 
approximately 20 years.  Refurbishment dates are: 

Pump Station Date of Last Major 
Maintenance  

 

Date of Next Major 
Maintenance 

Te Rahu No. 1,2 and 3 1989 2008/09 
Fortunes Road No.1 and 2 1988 2007/08 
Kope Orini 2000 2021/22 

 
Major refurbishing Kope Orini pump equipment is a renewal item owing to its high 
cost.  
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14.5 Structure Replacement 

The life of a pump station structure is estimated at 70 years on average.  Hence the 
replacement dates are: 

Pump Station Year Built [check – cos 
data is from asset register] 

 

Structure Replacement 
Date 

Te Rahu No. 1,2 and 3 1972 2043/44 
Fortunes Road No.1 and 2 1976 2047/48 
Kope Orini 1989 2049/50 

 
15 Floodwalls 

Inspection of the concrete walls in Reach 1 will be performed as part of the stopbank 
inspection. 

The floodwalls are assumed to have a design life of 70 years.  Hence every 
70 years the walls will need to be reconstructed.  The design cost is included but the 
costs of demolition are assumed to be insignificant compared to the overall 
construction cost.  As the walls were constructed or repaired in 1978, a 
reconstruction date of 2049/50 is assumed.  

This item is treated as a renewal. 

16 Beach Shaping 

Gravel build up occurs on the inside bends of the major rivers. This requires some 
reshaping once every five years to move the gravel into the deeper parts of the river 
and reduce the pressure on the outside bend. It is assumed 20% is undertaken each 
year. 

In other tributaries such as the Waiho desilting is carried out using an excavator. 
Desilting is of the lower reaches is carried out every 2 years and the operation takes 
about 80 hours to perform. 

17 Stoplogs 

17.1 Inspections 

Environment Bay of Plenty own and maintain five stoplogs structures that protect 
downtown Whakatane area and two stoplogs at Te Rahu floodgates. The stoplogs 
are inspected annually to check that seals, lifting gear and slots are adequate for the 
purposes for which they were designed.  

Stoplogs used to protect downtown Whakatane are located at the Wharf Shed, 
(1 off), the Army Hall, (2 off) and Boat Ramp, (2 off) 

17.2 Maintenance  

Replacement of stoplog seals and reapplication of corrosion protection coatings (hot 
dip galvanising) are carried out every 10 years.  
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Appendix 2 – Expenditure Table ($ at June 2006 CCI 
of 4930) 
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Appendix 2 – Expenditure Table ($ at June 2006 CCI of 4930) 
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Reach Works Description
Works 

Frequency
Year 
Built

Activity 
Next Due Staff - Rivers (days)

Waged 
Staff - 

Waged Staff - 
Other (hours

Materials 
Description

Material 
Cost

Contractor 
Description

Contractor 
Cost Other 

Yearly Year

Manager 
Rivers & 
Drainage

Works 
Engineer 

Stream 
Care 

Admin 
Officer 

Works 
Overseers

Field 
Operator 
(average)

Group 
Manager 
Operation

Manager 
Technical 
Services

Project 
Eng 

Environ 
Eng 

Principal 
Engineering 
Officer

Engineering 
Officer - 
Surveyor 

Surveyor 
Chainman 

Total 
Salaries

Total 
Wages

Total TS 
Depart. 
Cost Travel Travel Cost 

@ $/day @ $/day @ $/day @$/day @$/day @ $/day @ $/day @ $/day @ $/day @ $/day @ $/day @ $/day @ $/day (km) @ $/km
$817.60 $587.20 $481.80 $481.80 $332.60 $233 $1,214 $915 $520 $547.00 $547.00 $432 $232 $0.50

General

Management 1 10 30 5 10 4 4 33,019 0 8,514 0
General Flyover Inspection 1 1 2 5 3,655 0 400 200 Flight
Visual Inspection of Riverbanks 1 1 4 1 333 933 500 250
General Inspection of Stopbanks 1 5 1 600 300
EDS Charges 1 0 0 Total inderdepatmental
Rate Commission 1 0 0 Rate Commission
Rate Remmission 1 0 0 Rate remission
Electricity 1 0 0 Electricity
Insurance 1 0 0 Insurance
CTS Service Charges 1 0 0 Total inderdepatmental
Information Service Charges 1 0 0 IS Charge
Asset Valuation 5 2010/11 2.5 2 6 3,218 0 5,490
Asset Management Plan Update 5 2010/11 5 5 15 7,024 0 7,800
Flood Damage Freshes (< 20%AEP) 1 0 0 Various
Flood Monitoring - 0 0
 - Annual 1 2 1 3 1 1 1 1 1,507 699 Vehicle/other
- Significant 10 NA 1 3 3 9 3 3 3 3 3,577 2,098 Vehicle/other
- Major 50 NA 3 5 5 15 8 20 20 20 7,052 3,497 Vehicle/other
Renew Resource Consent for gravel extraction in Ruatoki. 10 2011/12 Res. Consent Only
Misc ( eg legal fees, vehicle costs) 1 0 0 Various

0 0
Reach 1 Distance 0 - 13km or cross-sections 1 - 19 0 0
Mouth to 0 0
Valley Rd Survey - cross sections, 19sect@4 - 5 sect/day 2 NA 6 4 4 0 0 5,938 800 400 Total inderdepatmental
Recorder Survey - stopbank,longitudinal 72.6km@3km/day 5 NA 36 24 0 0 25,270 1746 873 Total inderdepatmental

0 0
Weedspraying, reach distance@4km/day/2 labourers 1 1 13.0 333 3,031 Materials 340 Veh/spray unit
Layering 1/6 of the reach  1 1.2 7 411 1,728 815 408 Two chainsaws/day
Tree clearing 1/15 of the reach 1 1.5 4 498 1,048 Machine & materials
Tree burning 1/15 of the reach 1 0.0 0 0 0 Machine & materials
Replace 1/15 of trees in reach per annum? 1 0 0 Replanting cost
Fence maintenance. Replace 10% per reach 1 0 0 50% replace
Rock maintenance 1/15 of reach 1 0 0 Top-up rock

0 0
Stopbanks Minor floodgates. Inspect all. 0.08 0.13 0.5 42 117 160 80

Miscellaneous maintenance eg culverts,fences etc 1 1.7 10 554 2,332 160 80 Vehicle & Materials
RENEWABLE Stopbank reconstruction 20 2014/15 0 0 Direct + Ancil Cost

0 0
Major Normal inspection. Check Kope Orini & Te Rahu 0.06 0.13 0.5 42 117 Vehicle/other
Floodgates Annual inspection. Detailed inspection of gates 1 0.5 1 166 233 Vehicle/other

Miscellaneous maintenance of chains, bolts etc 2 2007/08 1 4 333 933 Materials/works 3000
Desilting around floodgates. 5 2009/10 0.25 1 83 233 Machinery/other
Ancillary replacement of Kope Orini flapgates, winches etc 20 2019/20 3.5 14 1,164 3,264 Materials 8820
Ancillary replacement of Te Rahu flapgates, winches etc 20 2008/09 2.5 13 832 3,031 Materials 8820

RENEWABLE Replace Kope Orini concrete floodgate structure 70 1968 2039/40 0 0 Present Value
RENEWABLE Replace Te Rahu concrete floodgate structure 70 1970 2041/42 0 0 Present Value
RENEWABLE Replace Te Rahu & Waioho stoplogs 70 2003 2073/74 Present Value

0 0
Pump Normal inspection of Te Rahu & Fortunes Rd pumps 0.04 0.25 0 58 Vehicle/other
Stations Six monthly inspection of pumps, motors etc 0.50 0.13 0.5 42 117 Vehicle/other

Miscellaneous maintenance of seals, bearings etc 5 2008/09 1 5 333 1,166 Works/other
Recondition Te Rahu No. 1 pump bellmouth, shaft, etc 10 2010/11 1.5 3 499 699 Works
Recondition Te Rahu No. 2 pump bellmouth, shaft, etc 10 2011/12 1.5 3 499 699 Works
Recondition Te Rahu No. 3 pump bellmouth, shaft, etc 10 2013/14 1.5 3 499 699 Works
Recondition Fortunes Rd No. 1 pump bellmouth, shaft, etc 10 2013/14 1.5 3 499 699 Works
Recondition Fortunes Rd No. 2 pump bellmouth, shaft, etc 10 2012/13 1.5 3 499 699 Works
Major maintenance. Refurbish Te Rahu electrics, pipes etc 20 2008/09 4 8 1,330 1,865 Works
Major maintenance. Refurbish Fortunes electrics, pipes etc 20 2007/08 4 8 1,330 1,865 Works

RENEWABLE Replace Te Rahu concrete pump station structure 70 1972 2043/44 0 0 Present Value
RENEWABLE Replace Fortunes Rd concrete pump station structure 70 1976 2047/48 0 0 Present Value

Normal inspection of Kope Orini (KO) pumps 0.06 0.13 0 29 70 35
Six monthly inspection of KO pumps,motors etc 0.50 0.13 0.5 42 117 40 20
Miscellaneous maintenance of KO seals, bearings etc 5 2008/09 1 3 333 699 Works/materials
Recondition KO pump bellmouth, shaft, etc 10 2006/07 1.5 3 499 699 Works

RENEWABLE Major maintenance of KO. Refurbish electrics, pipes etc 20 2000 2021/22 4 15 1,360 3,452 Works/materials
RENEWABLE Replace Kope Orini concrete pump station structure 70 1989 2059/60 Present Value
RENEWABLE Replace Whakatane floodwalls 70 1978 2049/50 Present Value

Minor Normal inspections of culverts & floodgates (excl WC owned) 0.5 1 0 233
Outlet Structures Maintenance of floodgates & replace one 300mm dia floodgate p.a. 1 0.13 2 42 466 New flapgate

Remove silt at outlet of Arawa Rd pump stn (W47) & James St (W2 5 2009/10 0.25 1 83 233 Machinery/other

Stoplogs
Replace seals & hot dip galvanise stoplogs (Town,5 + Te Rahu, 2 
+ Waioho) 10 2003 2012/13 1 4 333 933 Crane Hire 600 HD galv & replace sea

Salaried Staff - Other (days) 
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Reach 2 Distance 13 - 19.7km or cross-sections 19 - 27 0 0
Valley Rd to 0 0
Pekatahi Survey - cross sections, 8 sect@4 - 5 sect/day 2 NA 4 2 2 0 0 3,516 800 400 Total inderdepatmental
Bridge Survey - stopbank,longitudinal 13km@3km/day 5 NA 6 4 0 0 4,212 13 7 Total inderdepatmental

Weedspraying, reach distance@4km/day/2 labourers 1 1 7 333 1,562 Materials 340 Veh/spray unit
Layering 1/6 of the reach  1 1.5 9 494 2,078 980 490 Two chainsaws/day
Tree clearing 1/15 of the reach 1 1.8 5 599 1,259 Machine & materials
Tree burning 1/15 of the reach 1 1.2 4 395 831 Machine & materials
Replace 1/15 of trees in reach per annum? 1 0 0 Replanting cost
Fence maintenance. Replace 10% per reach 1 0 0 50% replace

Stopbanks Minor floodgates. Inspect all. 1 0.13 0.5 42 117 160 80
Miscellaneous maintenance eg culverts,fences etc 1 1.7 10 554 2,332 160 80 Vehicles & Materials

RENEWABLE Stopbank reconstruction 20 2014/15 0 0 Direct + Ancil Cost

Minor Normal inspections of culverts & floodgates (excl WC owned) 0.5 1 0 233
Outlet Structures Maintenance of floodgates & replace one 300mm dia floodgate p.a. 1 0.13 2 42 466 New flapgate

Reach 3 Distance 19.7 - 32.6km or cross-sections 27 - 47 0 0
Pekatahi Bridge 0 0
to Ruatoki Survey - cross sections, 20 sect@4 - 5 sect/day 2 NA 6 4 4 0 0 5,938 800 400 Total inderdepatmental
Bridge 0 0

Weedspraying, reach distance@4km/day/2 labourers 1 1 12.9 333 3,008 Materials 340 Veh/spray unit
Layering 1/6 of the reach  1 2.5 15 822 3,459 1632 816 Two chainsaws/day
Tree clearing 1/15 of the reach 1 1.5 9 498 2,096 Machine & materials
Tree burning 1/15 of the reach 1 2.0 6 658 1,384 Machine & materials
Replace 1/15 of trees in reach per annum? 1 0 0 Replanting cost
Fence maintenance. Replace 10% per reach 1 0 0 50% replace
Beach shaping. 20% of reach requiring work 1 2 665 0 Works Contract 9100

Reach 4 Distance 32.6 - 41.6km or cross-sections 47 - 58 0 0
Ruatoki Bridge 0 0
to Limeworks Survey - cross sections, 12sect@4 - 5 sect/day 2 NA 4.5 3 3 0 0 4,454 800 400 Total inderdepatmental

0 0
Weedspraying, reach distance@4km/day/2 labourers 1 1 9 333 2,098 Materials 340 Veh/spray unit
Layering 1/6 of the reach  1 2.1 13 705 2,966 1399 700 Two chainsaws/day
Tree clearing 1/15 of the reach 1 1.3 8 427 1,797 Machine & materials
Tree burning 1/15 of the reach 1 1.7 5 564 1,186 Machine & materials
Replace 1/15 of trees in reach per annum? 1 0 0 Replanting cost
Fence maintenance. Replace 10% per reach 1 0 0 50% replace
Beach shaping. 20% of reach requiring work 1 2 665 0 Works Contract 11200

Reach 5 Distance 0 - 19.2km or cross-sections confluence - 25 0 0
Waimana Rver 0 0
Confluence to Survey - cross sections, 25sect@4 - 5 sect/day 2 NA 7.5 5 5 0 0 7,423 800 400 Total inderdepatmental
Xsection 25 0 0

Weedspraying, reach distance@4km/day/2 labourers 1 1 19 333 4,476 Materials 340 Veh/spray unit
Layering 1/6 of the reach  1 2.9 18 978 4,112 1940 970 Two chainsaws/day
Tree clearing 1/15 of the reach 1 1.8 11 593 2,492 Machine & materials
Tree burning 1/15 of the reach 1 2.4 7 782 1,645 Machine & materials
Replace 1/15 of trees in reach per annum? 1 0 0 Replanting cost
Fence maintenance. Replace 20% per reach 1 0 0 50% replace
Beach shaping. 20% of reach requiring work 1 2 665 0 Works Contract 12880

Reach 6 Distance 19.2 - 26.7km or cross-sections 25 - 33 0 0
Waimana Rver 0 0
Xsection 25 to Survey - cross sections, 8sect@4 - 5 sect/day 2 NA 3 2 2 0 0 2,969 800 400 Total inderdepatmental
Xsection 33 0 0

Weedspraying, reach distance@4km/day/2 labourers 1 1 7.5 333 1,749 Materials 340 Veh/spray unit
Layering 1/6 of the reach  1 1.8 11 587 2,471 1166 583 Two chainsaws/day
Tree clearing 1/15 of the reach 1 1.1 6 356 1,497 Machine & materials
Tree burning 1/15 of the reach 1 1.4 4 470 988 Machine & materials
Replace 1/15 of trees in reach per annum? 1 0 0 Replanting cost
Fence maintenance. Replace 10% per reach 1 0 0 50% replace
Beach shaping. 20% of reach requiring work 1 2 665 0 Works Contract 12600

Reach 7
Tributaries 0 0
Main :Waioho, Te Rahu General inspection of trbutaries 1 1 587 0 150 75
and Wairere streams Survey - cross & long sections. 4km every 5 years 5 NA 3 2 0 0 2,106 300 150 Total inderdepatmental

0 0
Weedspraying, reach distance@4km/day/2 labourers 1 1 10 333 2,332 Materials 340 Veh/spray unit
Tree clearing/burning of unwanted vegetation 1 2 10 665 2,332 Machine & materials
Tributaries - excavate beaches & place silt on berms.  2 2006/07 2 1,174 0 Excavator Hire 8000
Lower Waioho reaches - excavate beaches.  3 2007/08 1 587 0 Excavator Hire 4000
Lower Waioho reaches - spread excavated silt over berm 1 Vehicle/other

Minor Normal inspections of culverts & floodgates (excl WC owned) 0.5 1 0 233
Outlet Structures Maintenance of floodgates & replace one 300mm dia floodgate p.a. 1 0.13 2 42 466 New flapgate
Other:eg Waiwherowhero Maintainence of other minor tributaries (Refer section 3.1) 1 Labour & plant 27000

Totals: 22.5 53 5 10 103 389 4 11 15 12 100 44 74 89,340 90,389 83,628 8,596 23,020 85,380  
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Appendix 3 – Disaster Recovery Reserve for Whakatane River Scheme 

 

Assumptions
Interest= 6.5 % $517,857

Inflation = 3 % $1,084,278
Total Contribution= $20,200 per annum

Year Total Disaster Year End Year Start Interest Earned Payment Required Year End Balance
Reserve Contribution Balance Required Balance

Balance to 30/6/05 53404
0 2005 / 2006 19700 - 53404 3471 19700 76575
1 2006 / 2007 20200 99073 76575 4977 20200 101753
2 2007 / 2008 21430 126235 101753 6614 21430 129797
3 2008 / 2009 22073 155764 129797 8437 22073 160307
4 2009 / 2010 22735 187851 160307 10420 22735 193462
5 2010 / 2011 23417 222683 193462 12575 23417 229454
6 2011 / 2012 24120 260458 229454 14915 24120 268489
7 2012 / 2013 24843 301387 268489 17452 24843 310784
8 2013 / 2014 25589 345696 310784 20201 25589 356573
9 2014 / 2015 26356 393627 356573 23177 26356 406107
10 2015 / 2016 27147 445438 406107 26397 27147 459651
11 2016 / 2017 27962 501402 459651 29877 27962 517490
12 2017 / 2018 28800 561815 517490 33637 28800 579927
13 2018 / 2019 29664 626990 579927 37695 29664 647287
14 2019 / 2020 30554 697260 647287 42074 30554 719915
15 2020 / 2021 31471 772983 719915 46794 31471 798180
16 2021 / 2022 32415 854541 798180 51882 32415 882477
17 2022 / 2023 33388 942339 882477 57361 33388 973226
18 2023 / 2024 34389 1036812 973226 63260 34389 1070875
19 2024 / 2025 35421 1138422 1070875 69607 35421 1175902
20 2025 / 2026 36483 1247663 1175902 76434 36483 1288819
21 2026 / 2027 37578 1365062 1288819 83773 37578 1410170
22 2027 / 2028 38705 1491181 1410170 91661 38705 1540537
23 2028 / 2029 39866 1626619 1540537 100135 39866 1680538
24 2029 / 2030 41062 1772017 1680538 109235 41062 1830836
25 2030 / 2031 42294 1928055 1830836 119004 42294 1992134

Target at $Year 0 (CCI 4930)=
Target at $Year 25 (inflation adjusted) =

Disaster Reserve Account Incorporating Interest Earned & Inflation
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Appendix 4 – Flood Damage Reserve 

 

 

 Flood Damage Reserve Fund ($ at CCI 4930)
Year Contribution Flood Damage Change to Fund

to Reserve Balance Balance
$ $ $ $

Baln to 30/06/05 20,548
0 2005 / 2006 51500 0 51500 72048
1 2006 / 2007 51500 0 51500 123548
2 2007 / 2008 51500 85000 -33500 90048
3 2008 / 2009 50000 0 50000 140048
4 2009 / 2010 50000 0 50000 190048
5 2010 / 2011 50000 175000 -125000 65048
6 2011 / 2012 0 0 65048
7 2012 / 2013 50000 0 50000 115048
8 2013 / 2014 50000 0 50000 165048
9 2014 / 2015 25000 0 25000 190048

10 2015 / 2016 25000 85000 -60000 130048
11 2016 / 2017 25000 0 25000 155048
12 2017 / 2018 25000 0 25000 180048
13 2018 / 2019 0 0 0 180048
14 2019 / 2020 0 0 0 180048
15 2020 / 2021 175000 -175000 5048
16 2021 / 2022 50000 0 50000 55048
17 2022 / 2023 50000 0 50000 105048
18 2023 / 2024 50000 0 50000 155048
19 2024 / 2025 25000 0 25000 180048
20 2025 / 2026 85000 -85000 95048
21 2026 / 2027 25000 0 25000 120048
22 2027 / 2028 25000 0 25000 145048
23 2028 / 2029 25000 0 25000 170048
24 2029 / 2030 25000 0 25000 195048
25 2030 / 2031 175000 -175000 20048
26 2031 / 2032 50000 0 50000 70048
27 2032 / 2033 50000 0 50000 120048
28 2033 / 2034 50000 0 50000 170048
29 2034 / 2035 25000 0 25000 195048
30 2035 / 2036 85000 -85000 110048
31 2036 / 2037 25000 0 25000 135048
32 2037 / 2038 25000 0 25000 160048
33 2038 / 2039 25000 0 25000 185048
34 2039 / 2040 0 0 185048
35 2040 / 2041 175000 -175000 10048
36 2041 / 2042 50000 0 50000 60048
37 2042 / 2043 50000 0 50000 110048
38 2043 / 2044 50000 0 50000 160048
39 2044 / 2045 25000 0 25000 185048
40 2045 / 2046 85000 -85000 100048
41 2046 / 2047 25000 0 25000 125048
42 2047 / 2048 25000 0 25000 150048
43 2048 / 2049 25000 0 25000 175048
44 2049 / 2050 25000 0 25000 200048
45 2050 / 2051 175000 -175000 25048
46 2051 / 2052 50000 0 50000 75048
47 2052 / 2053 50000 0 50000 125048
48 2053 / 2054 25000 0 25000 150048
49 2054 / 2055 25000 0 25000 175048
50 2055 / 2056 25001 85000 -59999 115049

Note - Flood Damages shown are a sample scenario only
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Appendix 5 – Renewals Fund ($ at June 2006 CCI of 4930) 

Whakatane Waimana River Scheme 
Asset Management Renewals Fund 

 

 
 

Year Depreciation Loans Loans Net Depreciation Renewals Renewals Fund 
Funded Principal funded by to Renewal Fund funded by Expenditure Balance

Repayments Depreciation Loans
$ $ $ $ $ $ $

0 2005 / 2006 83000 278000 83000 0 120100 120100 0
1 2006 / 2007 92517 284005 92517 0 50000 50000 0
2 2007 / 2008 92517 300755 92517 0 0 0 0
3 2008 / 2009 92517 300755 92517 0 0 0 0
4 2009 / 2010 92517 300755 92517 0 0 0 0
5 2010 / 2011 92517 300755 92517 0 0 0 0
6 2011 / 2012 92517 300755 92517 0 0 0 0
7 2012 / 2013 92517 300755 92517 0 0 0 0
8 2013 / 2014 92517 300755 92517 0 0 0 0
9 2014 / 2015 92517 300755 92517 0 1007497 1007497 0

10 2015 / 2016 92517 331630 92517 0 0 0 0
11 2016 / 2017 92517 300230 92517 0 0 0 0
12 2017 / 2018 92517 274930 92517 0 0 0 0
13 2018 / 2019 92517 274930 92517 0 0 0 0
14 2019 / 2020 92517 231530 92517 0 0 0 0
15 2020 / 2021 92517 198130 92517 0 0 0 0
16 2021 / 2022 92517 198130 92517 0 72946 72946 0
17 2022 / 2023 92517 201777 92517 0 0 0 0
18 2023 / 2024 92517 196377 92517 0 0 0 0
19 2024 / 2025 92517 169177 92517 0 0 0 0
20 2025 / 2026 92517 76777 76777 15739 0 0 15739
21 2026 / 2027 92517 70772 70772 21744 0 0 37484
22 2027 / 2028 92517 54022 54022 38494 0 0 75978
23 2028 / 2029 92517 54022 54022 38494 0 0 114473
24 2029 / 2030 92517 54022 54022 38494 0 0 152967
25 2030 / 2031 92517 54022 54022 38494 0 0 191462
26 2031 / 2032 92517 54022 54022 38494 0 0 229956
27 2032 / 2033 92517 54022 54022 38494 0 0 268451
28 2033 / 2034 92517 54022 54022 38494 0 0 306945
29 2034 / 2035 92517 54022 54022 38494 1007497 1007497 345440
30 2035 / 2036 92517 54022 54022 38494 0 0 383934
31 2036 / 2037 92517 54022 54022 38494 0 0 422428
32 2037 / 2038 92517 54022 54022 38494 0 0 460923
33 2038 / 2039 92517 54022 54022 38494 0 0 499417
34 2039 / 2040 92517 54022 54022 38494 301514 301514 537912
35 2040 / 2041 92517 69098 69098 23419 0 0 561331
36 2041 / 2042 92517 69098 69098 23419 801740 801740 584749
37 2042 / 2043 92517 105538 92517 0 0 0 584749
38 2043 / 2044 92517 105538 92517 0 355893 355893 584749
39 2044 / 2045 92517 123332 92517 0 0 0 584749
40 2045 / 2046 92517 123332 92517 0 0 0 584749
41 2046 / 2047 92517 123332 92517 0 0 0 584749
42 2047 / 2048 92517 123332 92517 0 168153 168153 584749
43 2048 / 2049 92517 131740 92517 0 0 0 584749
44 2049 / 2050 92517 131740 92517 0 527757 527757 584749
45 2050 / 2051 92517 158128 92517 0 0 0 584749
46 2051 / 2052 92517 158128 92517 0 0 0 584749
47 2052 / 2053 92517 158128 92517 0 0 0 584749
48 2053 / 2054 92517 158128 92517 0 0 0 584749
49 2054 / 2055 92517 158128 92517 0 1007497 1007497 584749
50 2055 / 2056 92517 158128 92517 0 0 0 584749
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Appendix 6– Loan Repayment Schedule 

 
 

Capital Predicted Other Total Total Total Total Less Principal funded Net Loan Capital
Year Works Renewals Loan Amount principal interest Loan Charges  from Depreciation Charges Debt

$ $ $ $ $ $ $ $ $ $
Debt at 30/6/05 2,754,854

0 2005 / 2006 0 120100 0 120100 278000 288671 566671 83000 483671 2596954
1 2006 / 2007 0 50000 285000 335000 284005 317621 601626 92517 509110 2647949
2 2007 / 2008 0 0 0 0 300755 309193 609948 92517 517431 2347194
3 2008 / 2009 0 0 0 0 300755 286636 587391 92517 494875 2046439
4 2009 / 2010 0 0 0 0 300755 264080 564835 92517 472318 1745684
5 2010 / 2011 0 0 0 0 300755 241523 542278 92517 449761 1444929
6 2011 / 2012 0 0 0 0 300755 218966 519721 92517 427205 1144174
7 2012 / 2013 0 0 0 0 300755 196410 497165 92517 404648 843419
8 2013 / 2014 0 0 0 0 300755 173853 474608 92517 382092 542664
9 2014 / 2015 0 1007497 0 1007497 300755 170187 470942 92517 378425 1249406

10 2015 / 2016 0 0 0 0 331630 203125 534755 92517 442239 917776
11 2016 / 2017 0 0 0 0 300230 179461 479690 92517 387174 617546
12 2017 / 2018 0 0 0 0 274930 157907 432837 92517 340320 342616
13 2018 / 2019 0 0 0 0 274930 137287 412217 92517 319701 67687
14 2019 / 2020 0 0 0 0 231530 118288 349817 92517 257301 -163843
15 2020 / 2021 0 0 0 0 198130 102235 300365 92517 207849 -361973
16 2021 / 2022 0 72946 0 72946 198130 88743 286873 92517 194357 -487157
17 2022 / 2023 0 0 0 0 201777 77850 279627 92517 187111 -688934
18 2023 / 2024 0 0 0 0 196377 62987 259364 92517 166847 -885311
19 2024 / 2025 0 0 0 0 169177 49263 218441 92517 125924 -1054488
20 2025 / 2026 0 0 0 0 76777 42515 119292 76777 42515 -1131266
21 2026 / 2027 0 0 0 0 70772 36982 107754 70772 36982 -1202038
22 2027 / 2028 0 0 0 0 54022 32302 86324 54022 32302 -1256060
23 2028 / 2029 0 0 0 0 54022 28251 82273 54022 28251 -1310082
24 2029 / 2030 0 0 0 0 54022 24199 78221 54022 24199 -1364104
25 2030 / 2031 0 0 0 0 54022 20147 74169 54022 20147 -1418126
26 2031 / 2032 0 0 0 0 54022 16096 70118 54022 16096 -1472148
27 2032 / 2033 0 0 0 0 54022 12044 66066 54022 12044 -1526171
28 2033 / 2034 0 0 0 0 54022 7992 62014 54022 7992 -1580193
29 2034 / 2035 0 1007497 0 1007497 54022 22831 76853 54022 22831 -626718
30 2035 / 2036 0 0 0 0 54022 75451 129473 54022 75451 -680740
31 2036 / 2037 0 0 0 0 54022 71400 125422 54022 71400 -734762
32 2037 / 2038 0 0 0 0 54022 67348 121370 54022 67348 -788784
33 2038 / 2039 0 0 0 0 54022 63296 117318 54022 63296 -842806
34 2039 / 2040 0 301514 0 301514 54022 64898 118920 54022 64898 -595315
35 2040 / 2041 0 0 0 0 69098 77241 146339 69098 77241 -664412
36 2041 / 2042 0 801740 0 801740 69098 87091 156189 69098 87091 68230
37 2042 / 2043 0 0 0 0 105538 125641 231178 92517 138661 -37308
38 2043 / 2044 0 355893 0 355893 105538 124398 229936 92517 137419 213048
39 2044 / 2045 0 0 0 0 123332 135835 259167 92517 166650 89715
40 2045 / 2046 0 0 0 0 123332 126585 249917 92517 157400 -33617
41 2046 / 2047 0 0 0 0 123332 117335 240667 92517 148150 -156949
42 2047 / 2048 0 168153 0 168153 123332 111238 234570 92517 142053 -112128
43 2048 / 2049 0 0 0 0 131740 111131 242871 92517 150354 -243868
44 2049 / 2050 0 527757 0 527757 131740 111146 242886 92517 150369 152149
45 2050 / 2051 0 0 0 0 158128 129962 288090 92517 195573 -5979
46 2051 / 2052 0 0 0 0 158128 118103 276230 92517 183714 -164106
47 2052 / 2053 0 0 0 0 158128 106243 264371 92517 171854 -322234
48 2053 / 2054 0 0 0 0 158128 94384 252511 92517 159995 -480362
49 2054 / 2055 0 1007497 0 1007497 158128 101415 259542 92517 167026 369008
50 2055 / 2056 0 0 0 0 158128 91444 249572 92517 157055 210880

0 1007497 0 1007497 137497 88320 225816 92517 133300 389639
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Appendix 7 – Asset Management Plan Funding 
Arrangements 
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Appendix 8 – Description of Works Expenditure 
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Year Capital Predicted Other Total Description
Works Renewals

$ $ $ $
0 2005 / 6 120,100 0 120,100 Remaining Whakatane Stopbank Seepage Remedial Works 
1 2006 / 7 50,000 285,000 335,000 Remaining Whakatane Stopbank Seepage Remedial Works + Additional Repair Costs from July 2004 floods ($285K)
2 2007 / 8 0
3 2008 / 9 0
4 2009 / 10 0
5 2010 / 11 0
6 2011 / 12 0
7 2012 / 13 0
8 2013 / 14 0
9 2014 / 15 1,007,497 1,007,497 Reconstruct/top-up Whakatane stopbanks (Reach 1 and 2), 20 yearly

10 2015 / 16 0
11 2016 / 17 0
12 2017 / 18 0
13 2018 / 19 0
14 2019 / 20 0
15 2020 / 21 0
16 2021 / 22 72,946 72,946 Major maintenance of Kope Orini pump station, 20 yearly
17 2022 / 23 0
18 2023 / 24 0
19 2024 / 25 0
20 2025 / 26 0
21 2026 / 27 0
22 2027 / 28 0
23 2028 / 29 0
24 2029 / 30 0
25 2030 / 31 0
26 2031 / 32 0
27 2032 / 33 0
28 2033 / 34 0
29 2034 / 35 1,007,497 1,007,497 Reconstruct/top-up Whakatane stopbanks (Reach 1 and 2), 20 yearly
30 2035 / 36 0
31 2036 / 37 0
32 2037 / 38 0
33 2038 / 39 0
34 2039 / 40 301,514 301,514 Replace Kope Orini floodgate structure, 70 yearly
35 2040 / 41 0
36 2041 / 42 801,740 801,740 Major maintenance of Kope Orini pump station, 20 yearly and replace Te Rahu floodgate structure, 70 yearly
37 2042 / 43 0
38 2043 / 44 355,893 355,893 Replace Te Rahu concrete pump station structure, 70 yearly
39 2044 / 45 0
40 2045 / 46 0
41 2046 / 47 0
42 2047 / 48 168,153 168,153 Replace Fortunes Rd concrete pump station structure, 70 yearly
43 2048 / 49 0
44 2049 / 50 527,757 527,757 Replace Whakatane floodwalls, 70 yearly
45 2050 / 51 0
46 2051 / 52 0
47 2052 / 53 0
48 2053 / 54 0
49 2054 / 55 1,007,497 1,007,497 Reconstruct/top-up Whakatane stopbanks (Reach 1 and 2), 20 yearly
50 2055 / 56 0

$5,420,594
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Appendix 9 – Scheme Maintenance Boundaries 
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Glossary 
Accrual Accounting – Recognition of revenues as they are earned and expenses as they 
are incurred. 
 
Activity – An activity is the work undertaken on an asset or group of assets to achieve the 
desired outcome. 
 
Annual Plan – A document produced annually by local authorities to inform stakeholders of 
its objectives, intended activities and expenditure required for a period of one financial year. 
 
Asset – A physical facility of value which enables services to be provided and has an 
economic life of greater than 12 months. 
 
Asset Management (AM) – The combination of management, financial, economic, 
engineering and other practices applied to physical assets with the objective of providing the 
required level of service in the most cost effective manner. 
 
Asset Management System (AMS) – A system (usually computerised) for collecting 
analysing and reporting data on the utilisation, performance, life cycle management and 
funding of existing assets. 
 
Asset Management Plan (AMP) – A plan developed for the management of one or more 
infrastructural assets that combines multi-disciplinary management techniques (including 
technical and financial) over the life cycle of the asset in the most cost effective manner to 
provide a specified level of service.  A significant component of the plan is a long term cash 
flow projection for the activities. 
 
Asset Management Strategy – A strategy for asset management covering, the 
development and implementation of plans and programmes for asset creation, operation, 
maintenance, rehabilitation/replacement, disposal and performance monitoring to ensure that 
the desired levels of service and other operational objectives are achieved at minimum cost. 
 
Asset Register – A record of asset information considered worthy of identification, including 
inventory, historical, financial, condition, construction, technical and financial information 
about each. 
 
Basic Asset Management – Asset management which relies primarily on the use of an 
asset register, maintenance management systems, job/resource management, condition 
assessment and defined levels of service in order to establish alternative treatment options 
and long term cashflow predictions.   
 
Priorities are usually established on the basis of financial return gained by carrying out the 
work (rather than risk analysis and optimised renewal decision making). 
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Capital Expenditure (CAPEX) – Expenditure used to create new assets or to increase the 
capacity of existing assets beyond their original design capacity or service potential.  CAPEX 
increases the value of an asset. 
 
Cash Flow – The stream of costs and/or benefits over time resulting from a project 
investment or ownership of an asset. 
 
Components – Specific parts of an asset having independent physical or functional identity 
and having specific attributes such as different life expectancy, maintenance regimes, risk or 
criticality. 
 
Condition Monitoring – Continuous or periodic inspection, assessment, measurement and 
interpretation of resulting data, to indicate the condition of a specific component so as to 
determine the need for some preventive or remedial action. 
 
Corrective Maintenance – The actions performed, as a result of failure to restore an item to 
a specified condition.  Corrective maintenance may or may not be programmed. 
 
Critical Assets – Those assets for which the financial or service level consequences of 
failure are sufficiently severe to justify proactive inspection and rehabilitation. Critical assets 
have a lower threshold for action than non critical assets. 
 
Current Assets – Those assets which are expected to be realised in cash or sold or 
consumed within one year of an organisation’s balance date. 
 
Current Replacement Cost – The cost of replacing the service potential of an existing 
asset, by reference to some measure of capacity, with an appropriate modern facility, e.g. 
modern equivalent asset. 
 
Decommission – Activities required to take an asset out of service. 
 
Deferred Maintenance – A shortfall in rehabilitation work required to maintain the service 
potential of an asset. 
 
Depreciated Replacement Cost (DRC) – The replacement cost of an existing asset after 
deducting an allowance for wear or consumption to reflect the remaining economic life of the 
existing asset. 
 
Depreciation – The wearing out, consumption or other loss of value of an asset whether 
arising from use, passing of time or obsolescence through technological and market 
changes.  It is accounted for by the allocation of the historical cost (or revalued amount) of 
the asset less its residual value over its useful life. 
 
Design Standard (Or Service Level) – The standard of the flood mitigation methods 
designed to contain a flood of a certain size. 
 
Deterioration Rate – The rate at which as asset approaches failure. 
 
Discounting – A technique for converting cash flows that occur over time to equivalent 
amounts at a common point in time. 
 
Discount Rate – A rate used to relate present and future money values, e.g. to convert the 
value of all future dollars to the value of dollars at a common point in time, usually the 
present. 
 
Disposal – Activities necessary to dispose of decommissioned assets. 
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Economic Life – The period from the acquisition of the asset to the time when the asset, 
which physically able to provide a service, ceases to be the lowest cost alternative to satisfy 
a particular level of service.  The economic life is at the maximum when equal to the physical 
life however obsolescence will often ensure that the economic life is less than the physical 
life. 
 
Equity – The residual interest in the assets of the entity after deduction of its liabilities. 
 
Facilities Audit – The physical audit of a facility to provide an input for life cycle 
costsanalysis, short term maintenance planning and long term planning purposes. 
 
Flood – A relatively high river flow that overtops the natural or artificial banks in any part of a 
watercourse (see cumec). 
 
Financial Statements – Balance sheets, profit and loss accounts, statements of changes in 
financial position, notes and other statements which collectively are intended to give a true 
and fair view of the state of affairs and profit or loss of an entity for a defined period. 
 
Generally Accepted Accounting Principles (GAAP) – Approved financial reporting 
standards (within the meaning of the Financial Reporting Act 1993) so far as those standards 
apply to a particular entity; or, where there are no approved standards, accounting policies 
that are appropriate to the entity and have authoritative support within the accounting 
profession in New Zealand. 
 
Geographic Information System (GIS) – Software which provides a means of spatially 
viewing, searching, manipulating, and analysing a database of records. 
 
Inflation Rate – A rate of increase applied to costs incurred at a future date to reflect the 
relative purchasing power of money in terms of a chosen time, usually the present. 
 
Infrastructural Assets – Stationary systems forming a network and serving whole 
communities where the system as a whole is intended to be maintained indefinitely at a 
specified level of service potential by the continuing replacement and refurbishment of its 
components. 
 
Internal Rate of Return – The discount rate for which the ‘net present value’ is zero. 
 
Land Information Memorandum (Lim)/ Project Information Memorandum (PIM) – They 
contain a wide range of information about a chosen parcel of land, such as the presence of 
natural hazards, access easements, services such as stormwater drains, or resource 
consents issued on the property. Including all publicly available hazard information in a LIM 
or a PIM is a statutory requirement under section 31 of the Building Act section 44 of the 
Local Government and Official Information and Meetings Acts, respectively. Guidance may 
be given for the way this information is interpreted and presented. 
 
Level of Service – The definition of service quality for a particular activity (i.e. roading) or 
service area (i.e. street lighting) against which the service performance may be measured.  
Service levels usually relate to quality, quantity, reliability, responsiveness, environmental 
acceptability and cost. 
 
Life – A measure of the anticipated life of an asset or component, such as time, number of 
cycles, distance intervals etc. 
 
Life Cycle – Life cycle has two meanings: 
 
(a) The cycle of activities that an asset (or facility) goes through while it retains an identity 

as a particular asset i.e. from planning and design to decommissioning or disposal. 
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(b) The period of time between a selected date and the last year, over which the criteria 

(e.g. costs) relating to a decision or alternative understudy will be assessed. 
 
Maintainability – A characteristic of design and installation usually identified by the time and 
effort that will be required to retain an asset as near as practical to its new or desired 
condition within a given period of time. 
 
Maintenance – All actions necessary for retaining an asset as near as practical to its original 
condition, but excluding rehabilitation or renewal. 
 
Maintenance Plan – Collated information, policies and procedures for the optimum 
maintenance of an item, or group of items. 
 
Maintenance Standards – The standards set for the maintenance service such as 
preventive maintenance schedules, operation and maintenance manuals, codes of practice, 
estimating criteria, statutory regulations and mandatory requirements in accordance with 
maintenance quality objectives. 
 
Market Value – The estimated amount at which an asset would be exchanged on the date of 
valuation, between a willing buyer and a willing seller, in an arms length of transaction after 
profit, marketing, and when the parties have each acted knowledgeably, prudently and 
without compulsion. 
 
Modern Equivalent Assets – Assets that replicate what is in existence with the most cost 
efficient asset performing the same level of service. 
 
Non-Structural Measures – Non-structural measures mainly deal with the residual risk of 
flooding. These measures keep people away from floodwaters and help the community cope 
when flooding occurs. Land-use measures influence the way land is used and buildings are 
constructed. They include regulatory methods (policies and rules in district plans) and 
voluntary actions (information and advice to help people to make their own decisions). 
Emergency management measures seek to improve the community's preparedness and 
response to flooding. Non-structural measures are the most cost-effective flood mitigation 
approach. 
 
Operation – The active process of utilising an asset which will consume resources such as 
manpower, energy, chemicals and materials.  Operation costs are part of the life cycle costs 
of an asset. 
 
Performance Monitoring – Continuous or periodic quantitative and qualitative assessments 
of the actual performance compared with specific objectives, targets or standards. 
 
Planned Maintenance 
(i) Periodic - necessary to ensure the reliability or sustain the design life of an asset. 
(ii) Predictive - condition monitoring activities used to predict failure. 
(iii) Preventive - maintenance that can be initiated without routine or continuous checking 

(e.g. using information contained in maintenance manuals or manufacturers’ 
recommendations) and is not condition-based. 

 
Recoverable Amount – Is the greater of the amount recoverable from an assets further use 
and ultimate disposal, and its current net realisable value. 
 
Rehabilitation – Works to rebuild or replace parts or components of an asset, to restore it to 
a required functional condition and extend its life, which may incorporate some modification.  
Generally involves repairing the asset to deliver its original level of service (i.e. heavy 



Environment Bay of Plenty 103 

Whakatane-Waimana Rivers Scheme Asset Management Plan Operations Publication 2006/03 

patching of roads, slip lining of sewer mains, etc) without resorting to significant upgrading or 
renewal using available techniques and standards. 
 
Renewal – Works to upgrade refurbish or replace existing facilities with facilities of 
equivalent capacity or performance capability. 
 
Renewal Accounting – A method of infrastructure asset accounting which recognises that 
infrastructure assets are maintained at an agreed service level through regular planned 
maintenance, rehabilitation and renewal programmes as set out in the asset management 
plan.  The relevant rehabilitation and renewal costs are treated as capital expenditure and 
any loss in service potential is recognised as depreciation. 
 
Repair – Action to restore an item to its previous condition after failure or damage. 
 
Replacement – Complete replacement of an asset that has reached the end of its life, so as 
to provide a similar or agreed alternative level of service. 
 
Replacement Cost – The cost of replacing an existing asset with a substantially identical 
new asset. 
 
Risk Management – The application of a formal process to the range of possible values of 
key factors in order to determine the resultant ranges of outcomes and their probability of 
occurrence. 
 
Routine Corrective Maintenance – Corrective maintenance, excluding emergency 
corrective and programmed corrective maintenance. 
 
Routine Maintenance – Day to day operational activities to keep the asset operating 
(replacement of light bulbs, cleaning of drains, repairing leaks, etc) and which form part of 
the annual operating budget, including preventative maintenance. 
 
Service – As in utility service, is a system and its network infrastructure that supply a 
community need. 
 
Service Maintenance – Service undertaken seasonally or annually to enable the required 
level of service to be delivered. 
 
Service Potential – At any point in the life of an asset, its ability to provide a service over 
and above a minimum acceptable standard. 
 
Statement of standard accounting practice (SSAP) – Methods of accounting approved by 
the Council of the NZ Society of Accountants for application to all financial statements. 
 
Statement of Financial Performance – A report on the net surplus/deficit, and its 
components, arising from activities or events during a given period, that are significant for the 
assessment of both past and future financial performance. 
 
Statement of Financial Position – Disclosure of all assets and liabilities of the entity, 
appropriately classified including resources, financing structure and contingencies. 
 
Statement of Objectives – A formal expression of the mission and overall objectives of the 
reporting entity. 
 
Statement of Resources – A description in physical terms of the major resources held by 
the reporting entity. 
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Statement of Service Performance – A report for each significant activity undertaken by the 
reporting entity, on the degree of success achieved in meeting agreed targets, in qualitative 
and quantitative terms. 
 
Stopbanks – Banks aligned beside the river to prevent floodwaters flowing into floodplain 
areas. They are also known as flood defences. 
 
Structural Measures – Structural measures are structures or other physical works designed 
to keep floodwaters away from existing development. Stopbanks and floodwalls are obvious 
examples of structural works. Channel works include bank edge works and channel 
management. Rock linings, vegetation buffers and groynes are bank edge works, which 
protect flood defences like stopbanks and maintain the channel's position. Other active 
channel management methods include bed and beach re-contouring and gravel extraction. 
They are used occasionally to reduce the opportunity for the river to erode its banks and 
damage structural works. 
 
Unplanned Maintenance – Corrective work required in the short term to restore an asset to 
working condition so it can continue to deliver the required service or to maintain its level of 
security and integrity. 
 
Useful Life – May be expressed as either: 
 
(a) The period over which a depreciable asset is expected to be used, or 
 
(b) The number of production or similar units (i.e. intervals, cycles) that is expected to be 

obtained from the asset. 
 
Valuation – Estimated asset value which may depend on the purpose for which the valuation 
is required, i.e. replacement value for determining maintenance levels or market value for life 
cycle costing. 
 
Value Management – An evaluation process which addresses the technical and functional 
dimensions at the early stages of a project (i.e. establishment of project objectives, 
preparation of project brief and consideration of concept/design options) to ensure a fully 
integrated approach has been taken, the project is consistent with strategic goals and non-
build solutions (including demand management) have been properly assessed. 
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