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Foreword

This plan is a statement by Environment B·O·P, the
Manager of the Rangitaiki–Tarawera Rivers
Scheme, as to how it will manage the assets of that
scheme. The plan represents prudent management as
required by the Local Government Amendment Act
(No.3) 1996. The plan was adopted by the Council
during April 1998 following liaison and
consultation, in particular with the scheme
ratepayers.

Cover Photo: Rangitaiki River Mouth
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Executive Summary

The purpose of this plan is to provide a document for the management of the Rangitaiki–
Tarawera Rivers 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
September 1996 (in terms of Local Government Act requirements) of these assets is $22.5
million.

The assets are generally in good condition and with existing maintenance programmes are
providing the desired levels of service, although previous diversion of maintenance funds to
flood damage repairs has compromised riverbank edge protection. A restoration project has
been devised to ensure that the edge protection meets design standards. This plan also
includes a separate flood damages fund.

Environment B·O·P through its day to day management of the scheme receives continuous
feedback about the scheme. Informal feedback to date indicates 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.

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 75% 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 15 years.

Environment B·O·P 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.

Environment B·O·P 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.
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The scheme has been separated into a number of distinct reaches or locations and the key
maintenance issues have been identified for each of these.

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 comparable to existing
expenditure. However some increase is brought about by the establishment of a flood damage
reserve, by repayments of additional loans (required to restore the scheme to design
standards) and by the requirement to fund decline in service potential (depreciation)

It is estimated that an average of $482,000 (June 1998 dollars) per year will be required to
maintain the scheme according to design standards, including projected renewal expenditure
required to upgrade or renew the assets to their full (or original) and agreed service potential.
This does not include the requirements to contribute to the flood damage and disaster reserves
(although it does include an allowance of $50,000 per annum to repair damages from minor
floods and freshes). Nor does it include the costs that may be from time to time required to
fund significant flood or disaster damage repairs beyond the levels predicted in the plan.

The scheme is funded almost entirely by scheme rates, with only a small contribution from
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 1998 values unless otherwise noted.
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Chapter 1:  Introduction

1.1 Asset to be Managed

The plan is to provide a single document intended to assist those delegated the
responsibility for managing the Rangitaiki–Tarawera River Scheme assets on behalf
of the Bay of Plenty Regional Council (Environment B·O·P). Figure 1 shows the
location of the Rangitaiki and Tarawera Rivers.

The Rangitaiki–Tarawera River Scheme is a comprehensive river control scheme,
providing benefits of flood protection and channel edge stability to much of the land
in the Rangitaiki and Tarawera catchments.

The scheme has substantial physical assets, including stopbanks, floodgates, a pump
station, rockwork and other erosion protection measures, and plantings. The current
valuation of these assets (in terms of Local Government requirements) in September
1996 dollars is $22,531,299.

Note that the scheme assets do not include the canals, drains and pump stations of
the Rangitaiki Drainage Scheme. (This is the subject of a separate asset
management plan.)

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
Rangitaiki-Tarawera Scheme (known as the "Rangitaiki-Tarawera Rivers 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. 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.
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Figure 1 Location of Rangitaiki and Tarawera River Catchments
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The Eastern Bay of Plenty Catchment Commission was created in 1962 in response
to flood problems in the region. In 1964 it became the Bay of Plenty Catchment
Commission. Design for the Rangitaiki–Tarawera River Scheme was undertaken in
the 1960s, and the works mainly carried out in the period 1971–1980.

Under the Local Government Reforms of 1989, Environment B·O·P (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
solely by the scheme ratepayers, identified under a separate rating area known as the
Rangitaiki-Tarawera Rivers Scheme.

Environment B·O·P is proposing to introduce a new differential rating system to fund
the scheme, beginning July 1998. The rating area covered by the new system
generally follows the catchment boundaries, shown in Figure 1. However the
proposal is not the subject of this report.

Environment B·O·P, by virtue of its previous and ongoing experience, has extensive
knowledge of the asset, and the ability to ascertain customer requirements.
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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 Rangitaiki–
Tarawera River 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 B·O·P’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 B·O·P 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 I contains a diagram illustrating how the responsibilities for the plan and
the asset are defined.

2.2 Legislative Requirements

The principle regulatory requirements affecting the management of infrastructure
assets result from:
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• Local Government Act 1974

• Local Government Amendment No. 3 Act 1996

• Resource Management Act 1991

• New Zealand Society of Accountants “New Zealand Accounting Standards”;
generally accepted accounting practices (GAAP) as defined in particular by
SSAP 3 and SSAP 28.

• Soil Conservation and Rivers Control Act 1941

The Local Government Act empowers the elected representatives of the Council to
form policies for the provision of the service, and to recover the costs through user
charges and rates.

It also requires that each local authority:

• prepare an annual plan indicating performance measures in consultation with
their community

• prepare an annual report outlining council performance against annual plan
objectives

• adopt financial systems and policies in accordance with generally accepted
accounting practice.

The Local Government Amendment No. 3 Act aims to improve local government
accountability and transparency by outlining the reasons and alternatives associated
with funding decisions so ratepayers can better understand and participate in decision
making.

This asset management plan indicates the long term scheme funding requirements.
Information from the asset management plan will be used in preparing financial and
non-financial statements required by generally accepted accounting practice.

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. However, long-term
predictions of such factors as maintenance requirements and costs are difficult to
make with any accuracy now. Consequently, a regular review and updating of the
plan will be required.
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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. Notwithstanding this, the first
review of this plan will be performed by year 4 (i.e. 2001/02).

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 The Rangitaiki River

The Rangitaiki River has a total catchment of 3005km2. It rises 130km from the Bay
of Plenty coast and 32km east of Lake Taupo at an elevation of about 800m above
mean sea level, and from there flows for 64km across the Kaingaroa Plains to
Murupara. The Rangitaiki has been dammed towards the northern end of the plains,
diverting some flow into the Whaeo, a major tributary joining the Rangitaiki
upstream of Murupara, as part of the largely run-of-the-river Whaeo power scheme.

Despite a catchment area above Murupara of over 720km2, the river at that point
remains essentially similar in character to that above due to the small variation in
flow. The flat pumice covered plains are very absorbent and regulate runoff to such
an extent that flood flows are only two or three times normal flow.

Within 20km downstream of Murupara, two major tributaries, the Whirinaki 527km2,
and the Horomanga 218km2, enter the river on the eastern side. These rivers rise in
the steep bush–covered Ikawhenua Ranges composed of greywacke rock, where the
runoff is high and consequently they contribute relatively large flood flows (and
quantities of shingle) to the main channel.

The river then continues over the Galatea Plains before it enters Lake Aniwhenua
where it is used for electricity generation. Lake Rerewhakaaitu drains into the
Rangitaiki at this point. Downstream of the dam, the main channel passes through a
gorge and then out onto the Waiohau Plains. Several small tributaries arising in the
Ikawhenua Ranges cross the Waiohau, contributing substantially to the flood flows.
The river travels for 13 km across the Waiohau Plains before it enters Lake Matahina
where once again it is used for electricity generation.

Below Matahina the Rangitaiki passes through a well-defined valley before crossing
the Rangitaiki Plains. Downstream of Te Teko the river is stopbanked to provide
protection from the 1% Annual Exceedance Probability (AEP) flood. (By definition,
the 1% AEP flood has a 1% probability of occurring in any one year. It is also known
as the “100 year” flood). The river finally enters the sea at Thornton through a
1500m cut excavated in 1913.

No major tributaries enter the river downstream of the Matahina Dam.
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2.4.2 Tarawera River

The headwaters of the Tarawera River include Lakes Okataina, Okareka, Tikitapu
(Blue Lake), Rotokakahi (Green Lake) and Rotomahana. These drain into Lake
Tarawera (elevation of just under 300m), from where the Tarawera River begins.

Within 6.5 km of leaving the lake the river has fallen to a level of 150m. From this
point to Kawerau the river falls steadily and moderately steeply through deep pumice
country. The river valley is well developed and the bed lined with large boulders and
aquatic plants. Below Kawerau the grade is more gentle and the bed is perched above
the general level of the Rangitaiki Plains on a ridge formed from flood deposits. (The
lower Rangitaiki River is similarly perched). Below the State Highway 30 bridge the
river is stopbanked to provide protection from the 1% AEP flood.

The total catchment of the Tarawera is approximately 990km2. Significant tributaries
are the Mangawhio, the Waiwhakapa and the Mangate upstream of Kawerau, the
Mangaone and the Ruruanga near Otakiri, and Awakaponga Stream near Matata. The
deep pumice of the Tarawera catchment together with the ponding effect of the lake
regulates the runoff from heavy storms so the maximum recorded floods are only two
to three times the normal flow.

The Tarawera catchment also includes much of the drainage network on Rangitaiki
Plains. This network has been configured from the network of streams and river
channels that existed last century. Major canals in the current network, constructed
earlier this century, include the Awaiti, Omeheu, Awakaponga and the 109.  The Old
Rangitaiki Channel, the path of the Rangitaiki before it was diverted into the cut at
Thornton, also forms part of the Tarawera catchment.

Figures 2–6 show the area of the Rangitaiki-Tarawera Rivers Scheme.
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Figure 2 Rangitaiki Tarawera Catchments
Major Features
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Figure 3 Rangitaiki–Tarawera Rivers Scheme: SH30 to Coast
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Figure 4 Rangitaiki–Tarawera Rivers Scheme: Rangitaiki – Matahina to Te Teko, and
Tarawera – mid reaches
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Figure 5 Rangitaiki–Tarawera Rivers Scheme: Rangitaiki – Aniwhenua to Matahina
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Figure 6 Rangitaiki-Tarawera Rivers Scheme: Rangitaiki River and tributaries upstream of
Aniwhenua
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2.4.3 Overview

(a) History of Scheme

Prior to the construction of the Rangitaiki–Tarawera River Scheme, the Rangitaiki
and Tarawera floodplains were subject to a risk of extensive flooding as a result of
overflow from high river flows or from stopbank failures. During the period 1944 to
1964, 15 floods occurred on the Rangitaiki River that caused extensive flooding to
the surrounding areas. Ad hoc stopbanks had been constructed along the Tarawera
River, in which a breach occurred in 1962. In addition, all riverbanks suffered from
erosion, and the Galatea plains were subject to considerable gravel deposition.

The Rangitaiki–Tarawera River Major Scheme was designed by the then Bay of
Plenty Catchment Commission during the 1960s to overcome these problems. The
scheme objectives were principally

• to alleviate flooding on the Rangitaiki Plains from both rivers

• to alleviate flash flooding from the tributary streams and rivers of the Galatea
Plains

• to control the channels of the rivers so as to reduce land loss through erosion
and therefore increase the security of tenure of adjacent lands.

The works proposed were

• Rangitaiki River from the mouth to Te Teko — stopbank construction and
channel widening with capability of conveying 1% AEP.

• Above Te Teko to Matahina Dam — willow clearing and bank protection
works including rock rip rap.

• Tarawera River from the sea to State Highway 30 — stopbank construction
to convey the 1% AEP.

• State Highway 30 to Kawerau Mill – minor channel improvements and bank
stabilisation.

• Upper Rangitaiki River and Whirinaki River — bank protection where
erosion was occurring, channel clearing and stabilisation and establishing
willow plantations to prevent debris being deposited on the river flats.

• Galatea Streams  — Plantation establishment to stabilise the shingle fans,
confine the floodway, and filter out heavy debris that causes most of the
damage during flood events. Development of an adequate floodway over the
lower reaches.

Most of the works were undertaken over the period from 1971 to 1980, although the
Tarawera River stopbanks as designed were not completed until 1983. Stabilisation
and bank erosion control has never been fully achieved however, and consequently
bank protection work has continued and new bank protection assets are still being
created.
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The Edgecumbe earthquake of 1987 had a significant impact on the Scheme.
Physical damage to the stopbanks, floodwalls and riverbanks occurred, while general
ground subsidence led to a lowering of the standard of flood protection. (Jones,
1987). Rehabilitation works after the earthquake included stopbank reconstruction
and floodwall raising. As well as repairs on the Rangitaiki and Tarawera stopbanks,
the remedial works included repairs or topping up of stopbanks along the Awaiti,
Omeheu, Awakaponga and Old Rangitaiki Channel (these stopbanks being
considered part of the river scheme). Floodgates on the Awaiti were also installed at
this time, to improve drainage during incoming tides, while a pump station at the
outlet of the Old Rangitaiki Channel was built in 1991.

A weir structure was built in 1988 at the outlet of the Tumurau Lagoon wetland in
order to maintain the significant habitat values of the wetland. As a result of a
number of factors, including the dredging of the Tarawera River for material to toe-
load the stopbanks and reduce the likelihood of seepage failure of the stopbanks
(section 3.5.1), and the 1987 earthquake, the lagoon was in danger of drying out.
Funding for the construction of the structure was provided in part by Environment
B·O·P (from the Rangitaiki-Tarawera Scheme budget, as the Tarawera stopbank
works contributed to the need for the structure), along with contributions from the
Department of Conservation and the Eastern Region Fish and Game Council.
However, the ownership and maintenance of the structure have since been delegated
to the Department of Conservation. Thus the structure has not been included as asset
in the scheme register. Stopbanks and a pump station designed and built together
with the structure have also not been included as river scheme assets.

(b) Rangitaiki-Tarawera Restoration Project

Environment B·O·P has concluded that while the original objectives of the scheme
remain valid and are supported by ratepayers, the objective of channel control has
not been fully achieved. A maintenance review of the scheme was performed in 1996
(Titchmarsh, 1996), recommending a programme of works to achieve a stable
channel and meander pattern. These works included

• clearing overgrown willows and vegetation

• layering willows, trenching anchored willows

• providing additional rock work

• shingle extraction

• diversion by tree groynes or by shingle extraction

• planting and fencing.

This programme has now been revised, and is included within this plan as the
Rangitaiki-Tarawera Restoration project.

(c) Summary of Assets

Today, the Rangitaiki – Tarawera River Scheme includes
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• Stopbanking of the Lower Rangitaiki and Tarawera Rivers, the Old Rangitaiki
Channel and the Reids, Omeheu, Awaiti and Awakaponga Canals (108.6km in
total), plus two short lengths of concrete wall on the Lower Rangitaiki River.

• Rangitaiki bypass floodway (Reids Central Canal)

• A pump station at the outlet of the Old Rangitaiki Channel (to the Tarawera
River)

• Floodgates in the Awaiti Canal and at the outlet of the Old Rangitaiki Channel

• Riverbank protection - 173km of planting and 9km of rock or concrete rubble
work.

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

• Tarawera River – from the mouth to the upstream end of the golf course in
Kawerau

• Rangitaiki River – from the mouth to SH38 in Murupara

• Whirinaki River and Te Kopua Stream– downstream of Troutbeck Road

• Horomanga River and Ruarepuae, Mangamate, Hikurangi and Ohutu Streams –
downstream of the Te Urerewa National Park boundary

• Major canals (Awaiti, Omeheu, Awakaponga, Old Rangitaiki, Reids Central –
stopbanking on the Rangitaiki Plains.

Figures 3 – 6 show these areas. More detailed asset location diagrams are held by
Environment B·O·P.

Some willow planting exists outside of these areas, for instance along the Tarawera
River upstream of the Kawerau golf course, but is not regarded as assets of the
scheme, nor is its maintenance covered by the scheme.

The scheme is funded by way of a rate struck over the area of benefit. A
“classification” (circa 1969) establishes the relative benefit received by all the lands
within the scheme. Rates for any property are calculated on the bases of land value
and benefit classification of that property. As noted in section 1.2 and later in section
4.7.2, Environment B·O·P is proposing to introduce a new rating system in 1998.
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Chapter 3:  Assets

3.1 Objectives of the Scheme

The Rangitaiki–Tarawera River Scheme consists of a number of component
infrastructural assets to provide the following:

• Security from floods up to the 1% Annual Exceedance Probability (AEP) to the
Rangitaiki Plains and to the township of Edgecumbe. (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).

• Maintenance of the Rangitaiki, Whirinaki, Horomanga and Tarawera Rivers,
and the Hikurangi, Ohutu, Te Kopua, Mangamate and Ruarepuae Streams, to a
stable alignment in terms of width and meander pattern.

• Minimised erosion of river banks.

3.2 Description of the Assets

Refer Figure 7.

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.

3.2.2 Structures

Floodgates

Floodgates are structures constructed of reinforced concrete and timber that may be
opened or closed to admit or exclude flood and tidal waters.

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.
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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.

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.
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Figure 7 Typical River Cross Section
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3.2.3 Edge Protection

Rock

Mechanically placed rock riprap provides protection to the riverbanks particularly in
the lower reaches of the river system where willow trees will not grow. Willows do
not grow in these reaches due to the tidal influence and the regular inundation with
saline water.

In some locations on the river, concrete rubble has been used in placed of rock.
Rubble provides less edge protection than rock, as it has a lower density, has poor
shape characteristics (it can be plucked off riverbanks by the river flow, and is
generally less durable. It accordingly requires more monitoring, and is aesthetically
inferior. Its principal advantage is that it is less expensive than rock, and it can be a
cost-effective material for some applications.

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 habit
down the bank and near the water level in the river to provide protection against
riverbank erosion. (Refers to Edge Protection and Trenched Willows in Table 5,
Physical Parameters).

The use of native vegetation for bank protection, in particular flax, is increasing.
Because it is slower growing than willow however, it is planted amongst willow.

Buffer Zone

Area adjacent to the river which is fenced and planted with both willows and native
shrubs to provide back up material for edge protection; to filter, collect and sort
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 7, are not always distinct zones, and
separation of the two is often difficult and arbitrary. In the Rangitaiki-Tarawera asset
register and asset management plan, assets of the buffer zone have been included
under the riverbank edge protection.

3.3 Physical Parameters

The following tables 1 to 5 provide a summary of the physical parameters of the
assets. The tables are also stored as spreadsheets in the Environment B·O·P
“designgroup Ceres” computer directory (r:\assets\valuatio\rangitaiki-tarawera).
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Table 1 Infrastructure Assets: Stopbanks
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Table 2 Infrastructural Assets: Structures
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Table 3 Infrastructure Assets: Concrete Wall
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Table 4 Infrastructure Assets: Rockwork
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Table 5 Infrastructure Assets: Edge Protection (Excluding Rockwork)
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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 Levels for Rangitaiki-Tarawera Scheme Stopbanks

Location Design Level

Tarawera Right Bank 100 year plus 300mm freeboard

Tarawera Left Bank Below Taneatua Branch Railway 100 year plus 300mm freeboard

Tarawera Left Bank Above Taneatua Branch Railway 100 year plus 150mm freeboard

Rangitaiki River – Rural 100 year plus 300mm freeboard

Rangitaiki River – Urban (Te Teko, Edgecumbe,
Thornton) 100 year plus 600mm freeboard

Rangitaiki Floodway 100 year plus 250mm freeboard

Awaiti, Omeheu, 109 Canals 5 year plus 300mm freeboard

Awakaponga 10 year plus 300mm freeboard

Old Rangitaiki Channel 5 year plus 150mm freeboard

Design levels of the Tarawera stopbanks were reviewed in 1986 (Pemberton), and
the actual freeboard found to have increased.

Design levels of the Rangitaiki stopbanks were reviewed following the 1987
Edgecumbe earthquake (Dine, 1988), and the banks reconstructed to the updated
design. The review assumed a sea level rise of 0.14m to 2020.

A further study of the flood hazard from the Rangitaiki was undertaken in 1995
(Barnett Consultants, 1995). As well as investigating the effect of several breach
scenarios, overtopping scenarios were considered. The study concluded that a
freeboard of 500mm is maintained in a 1 in 100 year event (AEP = 1%). Even in a 1
in 250 year (AEP = 0.4%) freeboard is generally maintained in the main channel
although not in the floodway. In a 1 in 500 year event (AEP = 0.2%), the water levels
are not contained by the freeboard, but only exceed bank levels in isolated locations
within the main channel.

However, no sea level rises were assumed in the 1995 study. A review of the flood
hazard of the Rangitaiki-Tarawera Scheme is programmed for 1998/99. This will
include allowance for sea level rise (0.49m to 2100 according to the 1995 estimates
of the International Panel on Climate Control – the IPCC). It is intended that the
findings will be incorporated into the first review of this plan.

A study of the Awaiti-Omeheu drainage system was undertaken in 1997 (Wallace,
1997). Results suggest that the canals currently have sufficient capacity for the
design flows, but that with a 0.49m sea level rise and storm surge conditions
freeboard would be compromised.
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3.4.2 Structures

(a) Floodgates

Floodgates are designed to stop flow up into tributary streams/canals when the main
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. The Awaiti floodgates are designed for a 10 year event in the
Awaiti/Omeheu canal system. The structure consists of five wooden floodgates.

The Old Rangitaiki Channel is fed by drains from pump schemes upstream, built
some time after the floodgates at the channel outlet. The actual capacity of the
floodgates at any one time will depend on the combination of the inflow from the
pumps, the operation of the Old Rangitaiki Channel pump station and Tarawera
River levels at the downstream end of the gates. However, the floodgate capacity is
greater than the capacity of the channel itself (Taylor, 1988).

(b) Pump Stations

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

The pump stations, in association with the water storage capability of the canals they
pump, 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.

The Old Rangitaiki Channel pump station is a flood pumping station which is only
used when gravity flow to the Tarawera River is prevented by high river levels. It has
a capacity of 3m3/s.

3.4.3 Concrete Walls

Concrete walls provide the same function as the stopbanks, but are used where
insufficient width exists to construct a stopbank. Two lengths of concrete wall have
been constructed on the left bank below Edgecumbe, while a small section of the
original wall on the right bank at Bay Milk has been retained.

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.
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3.5 Asset Condition

3.5.1 Stopbanks

Tarawera

The Tarawera River stopbanks were the subject of a review between 1983 and 1986,
in response to seepage problems caused by underlying coarse pumice material that
the river had previously deposited. Material was dredged from the Tarawera River
bed to toe-load the banks so as to reduce these problems.

An updated estimate of the 100 year flood peak was made in 1986. The revised value
of 99.3m3 /s was lower than the value of 113.3m3 /s used in the original design. Even
after allowing for some settlement after construction, the available freeboard was still
greater than design freeboard. (Pemberton, 1986). Subsequent estimates of design
flood flows (Blackwood (1998), McLarin and Stringfellow (1997), and Stringfellow
and Bowis (1994)) have shown the value is close to 100m3 /s.

The 1987 Edgecumbe earthquake caused some cracking of the stopbanks, which was
repaired with emergency works. However, the earthquake did not result in any
subsidence of the stopbanks.

Current stopbank levels are variable, and it may be that in some areas freeboard is
locally below design. A regular longitudinal survey of the stopbank crests is
recommended to monitor available freeboard, and has been included in the
maintenance requirements outlined in appendices II and III.

Rangitaiki

The 1987 earthquake caused both physical damage to and general subsidence of the
stopbanks. As part of the investigations into the stopbank capacity that were
performed after the earthquake, a revised estimate of the 100 year event peak, below
Matahina Dam, was produced. At 755m3/s, this was lower than the original design
value of 793m3/s. Subsequently the stopbanks and floodwalls were reconstructed to
the revised 100 year standard.

In some locations, for example around 4km downstream and 5 km upstream of
Edgecumbe, the stopbank crest has been used for stock access, resulting in removal
of the grass protection to the crest. This increases the likelihood of erosion during an
overtopping event. Also around the latter location, the stopbank crest is variable,
again highlighting the need for a regular longitudinal survey.

Bank integrity is also compromised by toe erosion, by stock access and by the
existence of old, large trees on the bank. These problems are exacerbated by the lack
of an adequate berm in some locations. Ongoing maintenance works and the
restoration project will steadily address these. However it is possible that capital
works may also be needed in the future. In some localised areas between Te Teko
and Edgecumbe the stopbank batters are steeper than the 2:1 minimum currently
adopted by Environment B·O·P in design. Given the proximity of a road to the
stopbank in these problem areas, major works would be needed to improve the
stopbank geometry.
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As a result of concern over possible seepage problems around Thornton School, an
investigation into the risk posed was undertaken in 1992 (Williams, 1992). The
results indicated the factor of safety against seepage failure of the stopbanks was
adequate and that the risk of failure was not significant.

Rangitaiki Floodway (Reids Central Canal)

The floodway design recognised that the slower flood velocities expected and
absence of sharp bends within the floodway would allow a lesser freeboard in a
design flood. As noted above, the most recent analysis of the flood hydraulics
showed that freeboard is still within design limits.

Awaiti, Omeheu, 109, Awakaponga Canals

Repairs to the Awaiti and Omeheu canal stopbanks were made following the 1987
earthquake.

Old Rangitaiki Channel

Stopbanking along the Old Rangitaiki Channel is not continuous, but links into
natural levees, high ground or roadway to form storage for water entering the
channel via adjacent pump schemes. In 1988 an investigation into the capacity of the
channel and the stopbank levels was performed (Taylor, 1988 and Dine, 1989), and
as a result minor topping up of the stopbanks was undertaken. Since that time, an
additional pump station has been installed (discharging into the Channel), which has
likely reduced the freeboard available. Given that the Channel is perched above the
surrounding land over some of its length, this is not an ideal situation, and the
protection provided by the banks requires review.

Stopbank asset condition will continue to be monitored by visual inspections,
physical surveys and scheme reviews including detailed computer modelling.

A number of minor floodgates are present along the scheme stopbanks. While the
location of many of these is recorded on Environment B·O·P Plan R450/27, the
location of several others is currently unknown. These will need to be recorded
during the next scheduled inspection of the stopbanks (Appendix II), and possibly
with perusal of District Council plans. Some rationalisation of the floodgates and
utility service crossings within the stopbank is also required.

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 II).
Structural concrete is inspected periodically. At present all structures retain their
structural integrity.

3.5.3 Concrete Walls

The concrete walls are all in good condition and are inspected on a regular basis (see
Appendix II). Any structural defects are repaired promptly.
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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 is 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 largely
female it tends to seed and spread uncontrolled. Thus it is not an ideal species to use.
In general, S. matusdana x alba hybrids tend to be more suitable, in particular male
hybrids such as Hiwinui or Moutere.

It is anticipated that other species and clones will be planted in the future 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 could strike willows, although none of these
are a problem at the moment within the region. Nonetheless, field staff maintain 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.

As noted above, the use of native species is also increasing.

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 75% of the original design placement rate.

(c) Hydroelectric Power Station Operation

The condition of the edge protection and riverbanks has also been affected by the
operation of the three hydroelectric power stations within the Rangitaiki catchment
— the Matahina, Aniwhenua and the Whaeo. Their locations are shown on Figure 2.
All three stations vary their generation during a typical day to meet electricity
demands, and as a result the discharges from the turbines, and hence water levels
downstream, vary. There is concern water level variations increase bank erosion,
both by weakening the bank directly through wetting and drying cycles, and by not
allowing vegetation to grow effectively over the range of water levels.

Some damage to riverbanks is also created when hydro lakes are emptied to allow
repairs to the dam, as was the case for the Matahina power scheme after the 1987
earthquake and again in 1997.
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Environment B·O·P has initiated negotiations with the power station operators to
address these problems. However, no account has been taken of possible outcomes of
the negotiations in developing this asset management plan. (As a proportion of
annual expenditure, the likely cost of damage is not large.) The matter will be dealt
with via resource management consents and any agreements between Environment
B·O·P and the power station operators.

3.6 Asset Value

SSAP 28 “Accounting for Fixed Assets” outlines the accounting practice for asset
valuation. The guideline is currently under review by the Institute of Chartered
Accountants of New Zealand (formerly the NZ Society of Accountants), particularly
in its application to infrastructure assets.

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.

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.

A revaluation of the assets has recently been completed (June 1996) and after
discussions with Audit Office Council has decided to use “depreciated replacement
cost” for the valuation of the stopbanks. This “replacement cost” is based on the
“historical cost” (see below).

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
B·O·P 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 markedly 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 often 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 for movements in accordance with the
Construction Cost Index (CCI). Nevertheless the historical costs have been increased
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by 30%, to allow for increased costs with smaller scale works (say 20%), and for
design (10%). Note that the historical costs included a supervision component.

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 on average every twenty
years. A depreciation rate of 0.3% per annum 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).

DRC = construction cost x (current CCI/construction date CCI) x (1 – 0.003 x age)

Figure 8 illustrates the depreciation – only a portion of the stopbank needs to be
replaced every 20 years; the remainder is retained.

Figure 8 Depreciation of Stopbank

(a) Post Earthquake Works

The Rangitaiki 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 were already established and
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hence 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 compensation paid when structures were placed
on land held in private ownership, or 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.

(c) Valuation Summary

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

Direct costs include: Earthworks Contract
Vehicle costs

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

Table 7 summarises the costs for the Rangitaiki-Tarawera Scheme stopbanks. The
Rangitaiki Floodway stopbanks have a higher unit cost because material needed to be
imported.

Table 7: Costs of Rangitaiki-Tarawera Scheme Stopbanks

Location Cost type 1993
rates Quantity

1993 Costs
(CCI =3470)

$

Sept 96
(CCI = 3700)

$

Direct Costs $12.39/m3 332,998m3 4,125,846 4,399,316Rangitaiki
Floodway Ancillary Costs $42.27/m 19.71km 833,142 888,365

Remainder of
Scheme Stopbanks

Direct Costs $6.53/m3 1,412,464m3 9,223,390 9,834,739

Ancillary Costs $30.87/m 88.904km 2,744,466 2,926,376

Subtotal 16,733,169 18,048,798

Depreciation 287,834

Total 17,760,964
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3.6.2 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 return 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, adjusted to the current CCI to
establish the current replacement cost.

All structures have an estimated useful life of 50 years and knowledge of the age of
each structure enables the “depreciated replacement cost” (DRC) costs to be
calculated.

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 = 3700 (September 1996) are as in Table 8.

Table 8 Structure Valuations of Rangitaiki-Tarawera Scheme (CCI = 3700)

Structures Contents
Depreciated

Replacement Cost
Replacement

Cost
Awaiti Floodgates 403,269
Old Rangitaiki Channel Floodgates 29,633
Old Rangitaiki Channel PS 192,960 209,100
TOTAL 625,862 209,100

3.6.3 Concrete Walls

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

The replacement cost of the scheme walls is best estimated by using the cost of
constructing what is known as wall 2 on the left bank of the Rangitaiki near
Edgecumbe, as the other wall construction costs have been complicated by
rebuilding existing walls. The costs of wall 2 in 1993/94 were $596/m. (At a volume
of 0.6m3 /m for wall 2, this equates to $993/m3. However, the lineal cost has been
used for valuation, as wall 1 volume may well be different if it was to be replaced
rather than simply an enlargement of an existing wall.) Note that the $596/m cost
includes supervision etc, and it has been assumed that the entire engineering
component is included.
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Again,

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

Replacement Cost 1993 242m @ $596/m = $144,371
Estimate CCI to September 1996 $159,455
Depreciation $10,574
Depreciated Replacement Cost September 1996 $148,881

3.6.4 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.

Replacement costs for these assets have been taken from the costs of current works
plus engineering of generally 15%.

As a significant length of the scheme fencing has been erected by landowners, the
cost of fencing to the scheme has been reduced. A value of $3/m has been assumed.
Note that this fencing is for the buffer zone – fencing of the outside (floodplain side)
of stopbanks has been included in the ancillary costs of stopbanks.

Rockwork unit costs have varied considerably in the past, due to different rock
sources being used. Thus it is difficult to predict replacement costs. An average of
$32 per tonne has been used for cost in 1996 terms.

Table 9 Edge Protection Assets of Rangitaiki-Tarawera Scheme

Item 1993 unit
cost

1996 unit
cost

Quantity 1993 cost
(CCI = 3470)

1996 cost
(CCI = 3700)

Rockwork
Rock
Rubble

$32/tonne
$26/m

48050t
2719m

$1,537,588
$70,694

Live Protection
Edge Planting
Trenched Willows
Fencing

$3/m
$50/m
$3/m

160766m
 12023m
122528m

$482298
$601150
$367584

$514,266
$640,996
$391,948

 Total $3,786,492

Adding 15% for the engineering gives a replacement cost of in $4,354,466 in 1996
terms.

3.6.5 Summary of Valuations

The valuations were prepared to an estimated CCI of 3700. This CCI value was
reached in September 1996, and hence the valuations are in terms of dollar values at
that date. Note also that some of assets have been constructed after 1996, but
nevertheless, for convenience, the valuations have still been expressed in September
1996 terms.

In summary, the valuations including allowance for depreciation as described
previously, at CCI 3700 are:
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Stopbanks $17,760,964
Structures $625,862
Structures - contents $209,100
Concrete walls $148,881
Edge protection (Riverbank/Buffer zone): $3,786,492

TOTAL $22,531,299

3.7 Asset Management Systems

Environment B·O·P 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 constitutes the heart of the asset management system. It provides a
definition of assets (description, location), details of physical dimensions and
capacity. It also details age and replacement costs. At present the register is in
several formats. The initial gathering of information on all Environment B·O·P assets
has been incorporated into one initial document, Bay of Plenty Regional Council
Asset Register 1993, which is stored in file 5810-02-R01. During the course of
producing this asset management plan, the register on this file has been updated.

As noted in section 3.3, the information has then 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 below, a module of Decfin has been developed to act as an asset register.

3.7.2 Accounting

Environment B·O·P 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 B·O·P. 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.

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.
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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 B·O·P’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 can not 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

General

Environment B·O·P in drafting this plan has had to ascertain the scheme ratepayer’s
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 – the “20 year” flood -
rather than the 1% AEP flood) 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.

Environment B·O·P 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. The greater problem is in determining the
security of the primary defences - stopbanks, floodgates, 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 almost 100% but its operating standard
severely 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.

Stopbanks

Environment B·O·P will maintain the stopbanks to a level to ensure the design flood
can be conveyed. For design standards see section 3.4.

An ideal stopbank would have 3m top width and 2:1 batters minimum. However, as
noted earlier, there are locations on the Rangitaiki where this has not been achieved,
raising the possibility of a need for capital works.

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

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

Structures

Environment B·O·P will maintain all structures in a workable condition at all times to
function to their design standards.

Concrete Walls

Environment B·O·P will maintain the concrete walls to ensure their structural
integrity is retained so the design flood can be conveyed.

Edge Protection – Rockwork

Rockwork is to be maintained at all times to 75% of the original design placement
rate.

Edge Protection – Live Protection

Environment B·O·P 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 to be older than 15 years.
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4.3 Maintenance History

As noted earlier, a maintenance review for the Rangitaiki-Tarawera Scheme was
undertaken in 1996. The maintenance history of the scheme is presented in the
resulting report (Titchmarsh, 1996). In summary the key points were:

• banks are of easily erodible material and, combined with poorly maintained
protection works, have led to continual erosion problems

• routine maintenance funds have been diverted into flood repairs

• large areas of overgrown willows exist, which tend to aggravate rather than
reduce erosion

• water level fluctuations from hydroelectric power station operations aggravate
erosion.

A programme of works to restore the scheme was accordingly proposed. This
programme has since been revised, resulting in the Rangitaiki-Tarawera Restoration
Project. The project has been costed at $2.22m (assuming landowner assistance with
burning of cleared trees) and will be spread over six years from 1998/99. The costs
will be monitored as the project progresses, and a review of the project will be made
by year 3.

4.3.1 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 on hill slopes is the major supplier of
gravel while during settled climatic cycles the major source of bed load is from
storage in the bed and bank erosion.

At present gravel extraction is cost free to the Scheme as there is a demand for the
gravel.

General extraction is subject to the resource consent process and Environment B·O·P
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.

Gravel extraction within the Rangitaiki-Tarawera Scheme area is currently limited to
the Rangitaiki Tributaries on the Galatea Plains, although minor extraction in the
Rangitaiki River has occasionally occurred over recent years.

Between 1958 and 1970, a number of slips in the Ikawhenua Ranges resulted in large
quantities of gravel being deposited in the Galatea streams, reducing their capacity.
Gravel extraction in this area has thus been an integral part of the Scheme operation.
This extraction is expected to continue, although now that the catchment vegetation
cover has improved, gravel supply has reduced. Hence extraction is likely to be
limited in the future to match supply.
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4.4 Maintenance and Renewals 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 reaches or locations and the
key maintenance requirements have been identified for each (Appendix II).

Table 10
General Asset Management Activities and Assumptions

Item/Activity Description Estimated
Frequency

Fairway/Channel
  General overview
  Cross-section survey
  Berm Maintenance

Overview and general inspection of reach
Resurvey for main rivers and streams
Miscellaneous/weed spray

1 year
5 years
1 year

Stopbank
  Minor Floodgates
  Annual inspection
  Survey
  Miscellaneous maintenance

  Stopbank reconstruction

Regular operational check
Overview 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

2-4 weeks
1 year
5 years
2 years
20 years
50 years

Pump Stations
  Regular inspection
  Miscellaneous maintenance

  Major maintenance

  Pump station replacement

Full pump station check (refer pump station check sheet)
Repair/replace seals, bearings, minor electrical, revarnish
electrical windings, repaint buildings
Major refurbishment/replacement of pump machinery,
switchboards, weed screens.
Pipeline
Full replacement of structure

3 months
5 years

20 years

50 years
Riverbanks/Buffer Zone
  Normal inspection
  Layering
  Tree clearing/burning
  Weed control
  Rock/Rubble

  Fence maintenance

Overview and general inspection of reach
Trimming and Lopping of willows
Clearing, burning and replacement of willows
Control of weeds in buffer zone and along non-grazed stopbanks
Provision for new and maintenance of existing rip rap as
required
Ongoing inspection and repair

6 months
6 years
15 years
1 year
15 years

Ongoing

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

• Retaining the integrity of the stopbanks.
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• Retaining the strength and integrity of erosion control works.

• Keeping the channel clear of obstruction.

• Maintenance of ancillary works.

4.5 Maintenance and Renewals Costs

4.5.1 Existing

Since 1993/94 a portion of the maintenance expenditure has been used to fund a
disaster reserve (see 4.7.1).

The maintenance expenditure for the Rangitaiki–Tarawera River Scheme over recent
years has been as follows in Table 11.

Table 11 Rangitaiki Tarawera River Scheme Maintenance Expenditure

Year Excluding Disaster Reserve
Contribution

Including Disaster
Reserve Contribution

1993-94 $198,680 $224,080
1994-95 $218,520 $310,520
1995-96 $368,412 $460,412
1996-97 $270,458 $362,458
1997-98 (budgeted) $298,500 $359,800

Note that the 1995-96 expenditure included extraordinary flood damage repair works
costing $188,275. In other years, a considerable percentage of the maintenance
budget has also been used for flood damage repairs and the maintenance of the
scheme has fallen further and further behind. In many situations work has been
deferred due to insufficient funds and priority was given to works that need urgent
attention.

4.5.2 Asset Maintenance and Renewal Expenditure Requirements

All expenditure on infrastructure assets will 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.
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(b) Operating Expenditure

Renewal accounting treats all upgrading, reconstruction, renewal and renovation
work that does not increase the capacity of assets as operating expenditure.

Operating expenditure can be further divided into two: normal ongoing routine
maintenance works, and those other more infrequent but periodic 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. insurance, 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 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 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.
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4.6 Expenditure

4.6.1 Maintenance, Renewals and Decline in Service Potential

Appendix III, Table 1, schedules the projected expenditure required to maintain the
scheme under the criteria of this plan. Average annual expenditure on works,
including renewals is $482,000.

Appendix III, Table 2, presents the same data as Table 1 but excluding renewals. The
annualised difference between Tables 2 and 1 gives the average annual cost of
depreciation, i.e. $72,735.

Note that the projected expenditure on maintenance, renewals and decline in service
potential has been prepared in terms of costs applying for the 1998/99 financial year
(June 1998 forecast CCI = 3790). 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 9 following present the works expenditure distribution. They
include the following:

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

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

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

As the full asset to be maintained will not have been completed until the Restoration
Project is complete, routine maintenance has been reduced for the six years of the
Project from that calculated in Appendix III.

These estimates will be reviewed regularly because maintenance practices and costs
of works and services will vary over time.

4.6.2 Loan Repayment

The scheme at 30 June 1997 had capital debt of $932,800.

With the Restoration Project, outlined in sections 2.4.3 and 4.3, an additional
$1,864,000 will be borrowed. The works have been costed at an average of $370,000
per annum. Of this, a portion can be rate-funded, by refinancing some of the existing
debt to reduce principal repayments for existing loans, and by reducing routine
maintenance for the six years of the works as discussed in section 4.6.1 above.

The remainder will need to be loan-funded, and the borrowing for the Restoration
Project is then forecast to become $320,000 in year 1, $301,000 in each of years 2-5
and $340,000 in year 6. Sinking fund loans of with 20 year repayment periods and
8.5% interest are assumed.
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In order to help fund the renewal works, a total of $2,595,000 is also forecast to be
borrowed, between 2008/09 and 2042/43. Sinking fund loans of 15 year repayment
period and 8.5% interest are assumed for the renewals borrowing in each year.

The schedule of estimated annual loan repayments is shown in Appendix VII.
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Table 12 Rangitaiki-Tarawera Rivers Scheme
Asset Management Works Expenditure Distribution ($ at CCI 3790)

Year Routine Predicted Restoration Flood Damage       Total
Maintenance Renewals Works Scenario

(from App. 3, Table 2) (from App. 6) (from App. 5)

1 1998 / 99 $356,292 $370,000 $0 $726,292
2 1999 / 00 $351,162 $370,000 $0 $721,162
3 2000 / 01 $366,292 $370,000 $0 $736,292
4 2001 / 02 $351,162 $370,000 $0 $721,162
5 2002 / 03 $447,140 $370,000 $75,000 $892,140
6 2003 / 04 $361,162 $370,000 $0 $731,162
7 2004 / 05 $386,292 $0 $386,292
8 2005 / 06 $381,162 $0 $381,162
9 2006 / 07 $406,992 $0 $406,992

10 2007 / 08 $472,010 $150,000 $622,010
11 2008 / 09 $421,292 $148,165 $0 $569,457
12 2009 / 10 $391,162 $284,632 $0 $675,795
13 2010 / 11 $386,292 $114,023 $0 $500,316
14 2011 / 12 $381,162 $237,574 $0 $618,736
15 2012 / 13 $487,140 $417,636 $75,000 $979,777
16 2013 / 14 $381,162 $0 $381,162
17 2014 / 15 $386,292 $0 $386,292
18 2015 / 16 $391,162 $0 $391,162
19 2016 / 17 $411,674 $0 $411,674
20 2017 / 18 $472,010 $75,000 $547,010
21 2018 / 19 $396,292 $0 $396,292
22 2019 / 20 $381,162 $0 $381,162
23 2020 / 21 $386,292 $0 $386,292
24 2021 / 22 $391,162 $0 $391,162
25 2022 / 23 $515,880 $150,000 $665,880
26 2023 / 24 $381,162 $0 $381,162
27 2024 / 25 $396,292 $0 $396,292
28 2025 / 26 $381,162 $0 $381,162
29 2026 / 27 $396,992 $0 $396,992
30 2027 / 28 $482,010 $75,000 $557,010
31 2028 / 29 $421,292 $0 $421,292
32 2029 / 30 $381,162 $284,632 $0 $665,795
33 2030 / 31 $396,292 $114,023 $0 $510,316
34 2031 / 32 $449,362 $237,574 $0 $686,936
35 2032 / 33 $477,140 $417,636 $75,000 $969,777
36 2033 / 34 $391,162 $0 $391,162
37 2034 / 35 $386,292 $0 $386,292
38 2035 / 36 $381,162 $0 $381,162
39 2036 / 37 $421,674 $0 $421,674
40 2037 / 38 $472,010 $150,000 $622,010
41 2038 / 39 $403,792 $480,083 $0 $883,875
42 2039 / 40 $391,162 $301,771 $0 $692,933
43 2040 / 41 $386,292 $57,012 $0 $443,304
44 2041 / 42 $381,162 $333,187 $0 $714,349
45 2042 / 43 $487,140 $208,818 $75,000 $770,958
46 2043 / 44 $381,162 $0 $381,162
47 2044 / 45 $386,292 $0 $386,292
48 2045 / 46 $391,162 $0 $391,162
49 2046 / 47 $404,333 $75,000 $479,333
50 2047 / 48 $472,010 $0 $472,010

Note: Routine maintenance (Appendix 3  Table 2) reduced by $30,000 per annum until restoration works completed.

Landowner assistance with burning of cleared trees, etc, has been assumed - reducing costs of restoration works by $30000 pa to $370,000 pa.
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4.7 Funding

The scheme is funded from annual rates levied over a separate rating area known as
the Rangitaiki-Tarawera Rivers Scheme Special Rating Area. 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, disaster and flood damage reserves, projects and
investigations, decline in service potential (depreciation), and if necessary for
repayment of loans.

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

Under the Government’s Disaster Recovery Plan, in the event of a disaster, the
Government will provide for 60% of the loss (subject to certain conditions). The
remaining 40% is the responsibility of the local authority. Environment B·O·P has
had a risk assessment undertaken by Marsh and McLennan Ltd (1993) and this
showed that earthquakes present the greatest potential for damage to infrastructural
assets. Different scenarios were examined and the Council, upon professional advice,
decided that the disaster event to be planned around was a 1 in 300 years earthquake
which could cause an expected maximum loss of $10.5 million to the region’s
infrastructural assets (based on a CCI of 3470). As an interim step, Council resolved
to build up the various scheme reserves over a ten year period to half the value of the
$4.2 million local share, with the clear implication that in the event of a disaster, any
shortfall in any scheme’s local share would be found by way of borrowing.

In the case of the Rangitaiki-Tarawera Scheme, the target fund was assessed at
$920,000 (at CCI 3470). The first contribution was $25,400 in 1993/94 with $92,000
contributed in 1994/95, 1995/96 and 1996/97. For 1997/98 the contribution was
reduced to $61,000 (a 15 year target). With the adoption of this Plan, the contribution
has been further reduced to $38,000 per annum (a 20 year target). However, in order
to reduce a high forecast rate in year 5, no contribution in that year will be collected,
with an additional contribution therefore required in year 16 to meet the fund target.
(The size of the last payment will be adjusted appropriately at the time to account for
interest earnings on the fund). Provided no withdrawals are made, it is unlikely that
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the annual contributions will need to be indexed to inflation, as interest earned will
more than offset inflation.

Because of the infrequency and unpredictability of disaster events no prediction has
been made as to the timing or size of disaster recovery works which may result in
withdrawals from the disaster reserve.

(b) Flood Damage Reserves

Presently (and more significantly in the past), a large percentage of the maintenance
budget has been spent on repairing flood damage which results from moderate size
floods. With the implementation of the Restoration Project the requirement for funds
to repair flood damage should decrease significantly. However experience has
shown, 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. Therefore a flood damage reserve capped at $150,000 (at CCI 3790)
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 $25,000 p.a. until the
$150,000 target is reached. Thereafter, annual payments will be at $50,000 as
required to maintain the target. (These figures will be adjusted annually by the
movement in CCI). Also, if necessary, Environment B·O·P will borrow to fund flood
damage repairs. Appendix IV 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.

Note that asset damage from smaller floods and freshes (of less than five year return
period, or 20% AEP) are covered by a separate item of $50,000 in the maintenance
requirements (appendices II and III).

(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 VI. To avoid the fund going into a large deficit during renewal
works, additional loans will be needed as shown in Appendix VI (see also section
4.6.2).

4.7.2 Sources of Funding

In the 1996/97 year the Rangitaiki-Tarawera Scheme maintenance budget was
funded almost entirely by separate rates/user pays. Land rental contributed less than
0.5%. A similar situation has existed in the years since the withdrawal of
Government assistance.
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The current rating system is of the classification type, largely over the area of direct
benefit/exacerbation of approximately 68,000ha. It has been well recognised that
there are wider beneficiaries and exacerbators than those direct
beneficiaries/exacerbators who are currently rated via special rates based on a benefit
classification. Accordingly the Council has moved to introduce a new differential
rating system across the entire land area of the catchment, thereby including
extensive additional areas.

The proposed new rating system is on the basis of a whole of catchment, land area
system. The catchment area (excluding lakes and rivers) is approximately 390,000ha
and includes of the order of 9,000 properties. A sizeable proportion of the upper
catchment is held in the Crown Estate, administered by the Department of
Conservation (Te Urewera National Park), and is non-rateable. Nevertheless, all
areas have been classified as to their rating potential. The estimated total rateable
areas at January 1998 is 278,270ha. This rating basis, in using the area system,
conforms with modern and current thinking.

Others who benefit from the scheme include such as entities as Transit NZ, ECNZ,
Telecom, NZ Gas etc. Regional Council senior staff have formed a national project
team to look at this area with a view to obtaining funding by agreement from these
utilities where they are receiving benefits. It is expected this team will report back to
Regional Councils during the 1997/8 financial year.

In addition, the power station operations exacerbate bank erosion along the
Rangitaiki River, thereby increasing maintenance costs (section 3.5.4). It is therefore
appropriate that the station operators make a contribution towards the maintenance
budget.

The general matter of scheme benefits has also recently been considered by the
Council in developing its draft funding policy (a requirement of the Local
Government Amendment Act No. 3, 1996).

The reserve funds will also attract relatively small amounts of interest that will at
least inflation-proof them, and may at best reduce rates and loan requirements as
well. As future interest rates are unknown, the effect of interest earnings has not been
allowed for in this plan.

4.7.3 Analysis of Funding Requirements

Table 13 and Figure 10 present the funding requirements for all activities including
loan charges. They are based on data presented in Appendices III to VII.

Table 14 and Figure 11 break down the total funding requirement into the two
components of indicative rental income (a constant real value land rental income of
$1,600 per annum is assumed) and indicative rate income requirement.

In 1998/99 the rate requirement is $696,800, an increase of 5.8% on the budgeted
1997/98 rate take of $658,400. The average annual rate requirement for the years
1998/99 to 2022/23 is $779,800, an increase of 18.4% on the budgeted 1997/98 rate.
As loan repayments decrease from about years 20-25, the rate requirement drops off,
and the forecast average annual rate over the 50 years of the plan is $679,100, an
increase of 3.1% from the budgeted 1997/98 rate.
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Table 14 Rangitaiki-Tarawera Rivers Scheme
Source of Funding

Year Rates Rentals Total Funding Requirement 

1 1998 / 99 $696,792 $1,600 $698,392
2 1999 / 00 $697,661 $1,600 $699,261
3 2000 / 01 $743,318 $1,600 $744,918
4 2001 / 02 $759,915 $1,600 $761,515
5 2002 / 03 $801,823 $1,600 $803,423
6 2003 / 04 $742,088 $1,600 $743,688
7 2004 / 05 $756,901 $1,600 $758,501
8 2005 / 06 $751,771 $1,600 $753,371
9 2006 / 07 $777,601 $1,600 $779,201

10 2007 / 08 $817,619 $1,600 $819,219
11 2008 / 09 $833,748 $1,600 $835,348
12 2009 / 10 $836,285 $1,600 $837,885
13 2010 / 11 $839,541 $1,600 $841,141
14 2011 / 12 $814,112 $1,600 $815,712
15 2012 / 13 $960,730 $1,600 $962,330
16 2013 / 14 $873,952 $1,600 $875,552
17 2014 / 15 $804,082 $1,600 $805,682
18 2015 / 16 $783,952 $1,600 $785,552
19 2016 / 17 $782,464 $1,600 $784,064
20 2017 / 18 $837,700 $1,600 $839,300
21 2018 / 19 $798,382 $1,600 $799,982
22 2019 / 20 $724,053 $1,600 $725,653
23 2020 / 21 $671,256 $1,600 $672,856
24 2021 / 22 $645,640 $1,600 $647,240
25 2022 / 23 $744,773 $1,600 $746,373
26 2023 / 24 $621,338 $1,600 $622,938
27 2024 / 25 $597,793 $1,600 $599,393
28 2025 / 26 $572,973 $1,600 $574,573
29 2026 / 27 $518,573 $1,600 $520,173
30 2027 / 28 $568,146 $1,600 $569,746
31 2028 / 29 $557,428 $1,600 $559,028
32 2029 / 30 $492,298 $1,600 $493,898
33 2030 / 31 $482,428 $1,600 $484,028
34 2031 / 32 $543,743 $1,600 $545,343
35 2032 / 33 $602,376 $1,600 $603,976
36 2033 / 34 $566,398 $1,600 $567,998
37 2034 / 35 $536,528 $1,600 $538,128
38 2035 / 36 $506,398 $1,600 $507,998
39 2036 / 37 $546,910 $1,600 $548,510
40 2037 / 38 $597,246 $1,600 $598,846
41 2038 / 39 $592,628 $1,600 $594,228
42 2039 / 40 $603,798 $1,600 $605,398
43 2040 / 41 $598,928 $1,600 $600,528
44 2041 / 42 $570,488 $1,600 $572,088
45 2042 / 43 $692,786 $1,600 $694,386
46 2043 / 44 $636,808 $1,600 $638,408
47 2044 / 45 $616,938 $1,600 $618,538
48 2045 / 46 $596,808 $1,600 $598,408
49 2046 / 47 $601,734 $1,600 $603,334
50 2047 / 48 $638,556 $1,600 $640,156
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Chapter 5:  Creation/Acquisition/Disposal

Other than the Restoration Project, no new capital works (as defined in section 4.5.2)
have been included in the funding requirements identified in this plan. It is not
envisaged that the design standard for flood protection will change. However, this
cannot be guaranteed. It may be that the community indicates a desire for greater (or
lesser) protection before the end of the long time frame used in this plan.

Also, it has been noted that the Rangitaiki stopbank geometry is not ideal in some
locations. To correct this, major capital works would be necessary.

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.
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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 Rangitaiki-Tarawera 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

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). This might be done by some form of training.

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

Two forms of monitoring are considered below — effectiveness and cost/financial
monitoring.

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 of to the 1% AEP to the Rangitaiki Plains;

• maintain the major streams and 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. Use of indicators
based on actual events, such as actual length of riverbank eroded or actual damages,
is not ideal given that the causes and results may be beyond the reasonable
expectations of the asset management.

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 river bed and banks,
and possibly local points of erosion or deposition. Using the cross-section
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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.

Asset Manager

The asset managers (Rivers & Drainage Department) already monitor the scheme on
a continual basis. Reports from the asset managers — such as monthly (or when
otherwise appropriate) reports 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.

Internal

Performance monitoring will also be undertaken internally within Environment
B·O·P by the Manager of Technical Services, and reported upon annually to the
Operations & Rural Services Committee. The report will draw links between the
performance of the scheme and the scheme management. The monitoring performed
by the asset managers will also be audited and used as input into the report.

At five yearly intervals, the Technical Services Department will reassess the design
flood levels and stopbank freeboard. The first of these reviews will be undertaken in
year 1.

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.

• judge the relative status of the organisation and its performance in asset
management with respect to:
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– 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 B·O·P of external audits.

7.2 Cost Monitoring

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.

The costs of the Restoration Project will be reviewed and reported upon by year 3 of
the project, in addition to the annual monitoring and reporting requirements.

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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Appendix I – Responsibilities and Roles in Asset
Management

(Based on structure of Environment B·O·P as at January 1998)

Principal Roles

• Asset Managers: Rivers and Drainage Section (Environment B·O·P)

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 B·O·P)

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 II – Asset Maintenance Requirements

The following outlines the asset maintenance requirements for the Rangitaiki-Tarawera
Scheme. Various assumptions used in developing the expenditure tables in Appendix III are
described.

The river scheme has been split into ten 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.

1 General

1.1 General Overview of Fairway, Riverbanks and Buffer Zone

Flight of the whole river scheme takes approximately 4 hours @ $200/hr to give an
overview of the fairway/channel. Followed up by staff inspection in the field and
response to any enquiries.

Costs to be shared equally between the reaches of river.

1.2 Cross-Section Survey

Resurvey of cross-sections every 5 years provided there are no significant
freshes/floods in the river. (Note current recommendations are that the Galatea
streams and the Whirinaki River are resurveyed at two-yearly intervals (Surman,
1996). However this is for monitoring of gravel extraction, and costs are net by
consent holders. It has been assumed that long term the survey will revert to a 5 year
frequency, with costs to be met by the scheme).

Surveyor and 2 labourers complete 4 to 5 cross-sections per day. Office work to
reduce and analyse data is approximately 50% of the field time for the surveyor.

Reach 1 Rangitaiki: Mouth – Edgecumbe
27 cross-sections
Assume 6 days field work
Travel 6 days x 2 (return trip) x 20 km (average 1-way trip)

Reach 2 Rangitaiki: Edgecumbe – Te Teko
40 cross-sections
Assume 9 days field work
Travel 9 days x 2 (return trip) x 25 km (average 1-way trip)

Reach 3 Rangitaiki: Te Teko – Matahina
No cross-sections
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Reach 4 Rangitaiki: Waiohau Plains
12 cross-sections
Assume 4 days field work
Travel 4 x 2 x 40 km

Reach 5 Rangitaiki: Aniwhenua – Murupara
28 cross-sections
Assume 6 days field work
Travel 6 x 2 x 65 km

Reach 6 Galatea Streams
Horomanga 14 cross-sections
Ruarepuae 6 cross-sections
Ohutu 7 cross-sections
Total 27 cross-sections
Assume 6 days total field work
Travel 6 x 2 x 65 km

Reach 7 Whirinaki
8 cross-sections
Assume 2 days field work
Travel 2 x 2 x 70 km

Reach 8 Tarawera: Mouth – SH30
19 cross-sections
Assume 5 days field work
Travel 5 x 2 x 30 km

Reach 9 Tarawera: SH30 – Kawerau
No cross-sections

Reach 10 Canals
Assume channels of Awaiti, Omeheu, 109 and Awakaponga and
Reids Central Canal surveyed as part of Rangitaiki Drainage Scheme
maintenance.

1.3 Miscellaneous Scheme Management Items

General management staff costs ($32,000pa) of recent years have been increased by
10% to allow for additional monitoring and auditing of scheme performance
identified in section 7 of this plan.

VNZ fees, rates remission/commission costs, electricity costs and asset valuation
costs have been kept at the same level as in recent years. Note while the rates
remission and commission costs have been split into maintenance and loan accounts
in the past, in this plan the total has been used and inserted into the maintenance as in
Appendix III.

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

2.1 Weed Spray/Maintenance

Miscellaneous maintenance of berms and channel fairway - predominantly noxious
weed spray.

Reaches 1-5 No weed spray.

Reach 6 Weedspray for Horomanga
Estimate of costs developed from known costs of maintaining Opotiki
Rivers, 3.5 km/day per 2 labourer gang. Material costs are estimated at
$12/km
Approximate length 7.8km
Assume 2 days per year
Travel 2 x 2 x 65km

Reach 7 Weedspray for Whirinaki
Costs as for Horomanga
Approximate length 6.5km
Assume 2 days per year
Travel 2 x 2 x 70km

Reach 8 Control of glyceria maxima
Assume 200 hours excavator @$120/hr, 5-yearly

Reach 9 No weed control

Reach 10 Weedspray is included in the Rangitaiki Drainage Scheme
maintenance

2.2 Beach Shaping

No beach shaping is performed on the river as part of a regular maintenance
programme. However, it is possible in the future that it may be carried out as part of
flood repairs or as capital works.

3 River Banks and Buffer Zone

3.1 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 2 labourer gang will layer 150 m per hour – say 900m per
day. Vehicle/Plant costs assumed to be $100.00/day (two chainsaws @$18/day,
vehicle costs of say 100km @ $0.60/km).

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.
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Reach 1 334m trench willows, 8397m other planting. Total 8731m
Layer 1455m per annum
Assume 2 days

Reach 2 722m trench willows, 10767m other planting. Total 11489
Layer 1915m per annum
Assume 2 days

Reach 3 1102m trench willows, 16751m other planting. Total 17853m
Layer 2976m per annum
Assume 4 days

Reach 4 2575m trench willows, 18895m other planting. Total 21470m
Layer 3578m per annum
Assume 4 days

Reach 5 6980m trench willows, 31915m other planting. Total 38895m
Layer 6483m per annum
Assume 8 days

Reach 6 38670m planting.
Layer 6445m per annum
Assume 7 days

Reach 7 16910m planting.
Layer 2818m per annum
Assume 3 days

Reach 8 80m trench willows, 1037m other planting. Total 1117m
Layer 186m per annum
Assume 1 day

Reach 9 230m trench willows, 17424m other planting. Total 17654m
Layer 2942m per annum
Assume 4 days

Reach 10 No planting.

3.2 Tree Clearing and Burning

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 $880/day. Assuming a 10m wide vegetation zone, 330m
can be cleared in a day.

If there is no market for the timber, it 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 $935/day. With a 10m wide zone, 500m can be cleared in
a day.
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Trench willows are assumed not to need clearing, burning and replanting.

Reach 1 8397m planting (excluding trench willows)
Clear and burn 560m per annum
Assume 2 days to clear and 2 days to burn.

Reach 2 10767m planting
Clear and burn 718m per annum
Assume 3 days to clear and 2 days to burn.

Reach 3 16751m planting
Clear and burn 1117m per annum
Assume 4 days to clear and 3 days to burn.

Reach 4 18895m other planting
Clear and burn 1260m per annum
Assume 4 days to clear and 3 days to burn.

Reach 5 31915m other planting
Clear and burn 2128m per annum
Assume 7 days to clear and 5 days to burn.

Reach 6 38670m planting.
Clear and burn 2584m per annum
Assume 8 days to clear and 5 days to burn.

Reach 7 16910m planting.
Clear and burn 1127m per annum
Assume 4 days to clear and 3 days to burn.

Reach 8 1037m planting
Clear and burn 69m per annum
Assume 1 day to clear and 1 day to burn.

Reach 9 17424m planting
Clear and burn 1162m per annum
Assume 3 days to clear and 3 days to burn.

Reach 10 No planting.

3.3 Replanting

After clearing and burning, an area will need replanting. An average replanting cost
is estimated at $3/m. (This is considered an average for willow planting and planting
of native trees and flaxes in the buffer zone).
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3.4 Weed Control

Control of blackberry, gorse and other noxious plants is required in buffer zones after
the zones have been fenced off, until the willow planting becomes established and
prevents growth of the noxious plants.

Control of noxious plants is also required where a stopbank is not grazed, for
instance through cropping areas.

It is estimated that a gang of two labourers is required to spend 20 days per year on
the weed control. Split evenly amongst the reaches. As for the fairway, assume
$12/km for material costs, and assume 5km per year per reach requires control.

3.5 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.

3.6 Rockwork

At an interval of about every 15 years rock riprap and concrete rubble bank
protection needs to be maintained by topping up with new rock or retrieval of
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.

As previous 6.67% of the work will be completed each year assuming that access is
available 50% of the time.

4 Stopbank

4.1 Minor Floodgates

Floodgate inspections need to be carried out on a fortnightly basis. It takes one day to
visit and check all minor floodgates. Split evenly amongst the four reaches that have
stopbanks.

4.2 General Inspection

General inspection of stopbank (probably include general inspection of channel at
same time), and action on enquiries and complaints. (As noted in 3.5.1 of this plan,
the next inspection will need to include a recording of minor floodgate locations).

4.3 Survey

Five-yearly long section and representative cross-section survey of stopbank.
Surveyor and labourer complete 3 km per day, plus office work of 50% of field work
for surveyor.
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Reach 1 19.05km stopbanks
Assume 7 days field work
Travel 7 x 2 x 20 km

Reach 2 16.82km stopbanks
Assume 6 days field work
Travel 6 x 2 x 25 km

Reach 8 28.1km stopbanks
Assume 10 days field work
Travel 10 x 2 x 25 km

Reach 10 44.6km stopbanks
Assume 15 days field work
Travel 15 x 2 x 25 km

4.4 Miscellaneous Maintenance

Various minor repairs to stopbanks, culverts, and fences with some work being
undertaken every year.

4.5 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% 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.

Thus, direct costs of reconstruction are

• $12.39/m3 for the Reids Central Canal/floodway

• $6.53/m3 for other stopbanks.

Ancillary costs of reconstruction are

• ($42.27/m - $8.39/m)x0.60 = $20.38/m for the Reids Central Canal/floodway

• ($30.37/m - $8.39/m) x 0.60 = $13.49/m for other stopbanks.

Reach 1 Direct costs 191803m3 x 0.05 x $6.53/m3
Ancillary costs 19050m x 0.20 x $13.49/m

Reach 2 Direct costs 379732m3 x 0.05 x $6.53/m3
Ancillary costs 16824m x 0.20 x $13.49/m

Reach 8 Direct costs 592972m3 x 0.05 x $6.53/m3
Ancillary costs 28100m x 0.20 x $13.49/m

Reach 10 Reids Central Canal/floodway
Direct costs 332998m3 x 0.05 x $12.27/m3
Ancillary costs 19710m x 0.20 x $20.38/m
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Other canals
Direct costs 247,949m3 x 0.05 x $6.53/m3
Ancillary costs 24,930m x 0.20 x $13.49/m

Most of the banks were reconstructed after the Edgecumbe earthquake. It has
therefore been assume that reconstruction will be needed by around 2008-2009. A
rolling programme of reconstruction is assumed as follows.

• Reids Central Canal in 2009/2010, 2029/2030, with an additional half
reconstructed in 2039/2040 (so as to ensure allowance for an average 20 year
cycle over the 50 year time frame is included in the funding requirement
calculations).

• Reach 1 in 2010/2011, 2030/2031 with an additional half reconstructed in
2040/2041.

• Reach 2 in 2011/2012, 2031/2032 with an additional half reconstructed in
2041/2042.

• Reach 8 and remaining canals in 2012/2013, 2032/2033 with an additional half
reconstructed in 2042/2043.

These items will be treated as renewals.

5 Structures

5.1 Major Floodgates – Awaiti and Old Rangitaiki Channel

5.1.1 Normal Inspection

Regular operational check of floodgates every 2-4 weeks depending on prevailing
weather conditions.

5.1.2 Annual Inspection

Detailed inspection of every gate at least once a year.

5.1.3 Desilting

Removal of sediment buildup around floodgates. Assume occurs every 5 years.

5.1.4 Miscellaneous Maintenance

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

5.1.5 Ancillary Replacement

Replacement of more major items including flapgates, winches etc. Based on 20 year
average life.

• Awaiti - Original 1988 contract included $23,400 for logging blocks, wire rope
and chains, and floodgates. Allowing for movement of CCI from 3030 to 3700
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gives $28,874 – say $30,000. Allow $5000 for staff time – see Appendix III.
The replacement dates are assumed to be in 2008/2009, 2028/2029 with an
additional half replacement in 2038/2039

• Old Rangitaiki Channel: The floodgates, hangers and lifters were replaced in
1996, for a cost of $11,532 (including a fish pass in one of the gates). Allow
$3100 staff time. Replacement dates are assumed to be 2016/17, 2036/27 with
an additional half replacement in 2046/2047.

Note that the replacement of these items has also been assumed in the replacement of
the total structure (5.1.6 below), thus effectively giving an average life of 50/3.5 =
14.3 years. Based on the experience of works staff, this shorter life is more realistic.

This item is treated as normal maintenance rather than a renewal (apart from when it
is included in the total replacement 5.1.6 below).

5.1.6 Floodgate Replacement

Life of floodgates estimated to be a minimum of 50 years. The Awaiti gates were
installed in 1988, hence a replacement date of 2038/2039 is assumed. The estimated
remaining life of the Old Rangitaiki Channel is ten years, and a replacement date of
2008/2009 is assumed.

This item is treated as a renewal.

5.2 Pump Stations – Old Rangitaiki Channel

5.2.1 Regular Inspection

The pump only operates in flood conditions, and is set up so as to make operational
checks of pumps, motors only possible in high water conditions. Inspections and
checks thus only occur approximately two or three times per year. Assume an
average four month interval between inspections.

5.2.2 Miscellaneous Maintenance

Repair and replacement of seals, minor electrical components, cutlass bearings,
revarnish electrical windings, repaint buildings. Based on average 5 year cycle.

Assume similar costs to Kope-Orini pump in Whakatane AMP.

5.2.3 Major Maintenance

Major refurbishment of pump machinery, electrical switchboards, structural
components, pipelines, weedscreens etc. Average life anticipated to be
approximately 20 years. Assume similar costs to Kope-Orini pump in Whakatane
AMP.

The pump was installed in 1991, hence dates for this maintenance are assumed to be
2011/2012, 2031/2032, with additional maintenance in 2041/2042 at half the cost.
This item is treated as a renewal.
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5.2.4 Pump Station Replacement

The life of a pump station structure is estimated at 50 years on average. A
replacement date of 2041 is assumed.

This item is treated as a renewal.

6 Concrete Walls

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

The walls are assumed to have a design life of 50 years. Hence every 50 years the
walls will need to be reconstructed. The costs of demolition are assumed to be
insignificant compared to the overall construction cost. As the walls were
constructed or repaired in 1989, a reconstruction date of 2039/2040 is assumed. This
item is treated as a renewal.

7 Flood Damage Repairs

Each year some works will be required to repair damage caused by minor
freshes/floods in the rivers. These works are additional to routine maintenance but
are not covered by the flood damage reserve. (The flood damage reserve covers
floods of 5–50 year return period.) It is estimated that approximately $50,000 per
year will be required. No attempt has been made to split this between the reaches, as
the result would be arbitrary.
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Appendix III – Expenditure Tables

Table 1 Maintenance Expenditure Including Renewals
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Table 2 Maintenance Expenditure Excluding Renewals
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Appendix IV – Disaster Reserve

Rangitaiki Tarawera River Scheme
Disaster Reserve Account

 
Year Contribution Fund

to Reserve Balance
1993 / 94 $25,400 $25,400
1994 / 95 $92,000 $117,400
1995 / 96 $92,000 $209,400
1996 / 97 $92,000 $301,400
1997 / 98 $61,000 $362,400

1 1998 / 99 $38,000 $400,400
2 1999 / 00 $38,000 $438,400
3 2000 / 01 $38,000 $476,400
4 2001 / 02 $38,000 $514,400
5 2002 / 03 $0 $514,400
6 2003 / 04 $38,000 $552,400
7 2004 / 05 $38,000 $590,400
8 2005 / 06 $38,000 $628,400
9 2006 / 07 $38,000 $666,400

10 2007 / 08 $38,000 $704,400
11 2008 / 09 $38,000 $742,400
12 2009 / 10 $38,000 $780,400
13 2010 / 11 $38,000 $818,400
14 2011 / 12 $38,000 $856,400
15 2012 / 13 $38,000 $894,400
16 2013 / 14 $38,000 $932,400
17 2014 / 15 $932,400
18 2015 / 16 $932,400
19 2016 / 17 $932,400
20 2017 / 18 $932,400
21 2018 / 19 $932,400
22 2019 / 20 $932,400
23 2020 / 21 $932,400
24 2021 / 22 $932,400
25 2022 / 23 $932,400
26 2023 / 24 $932,400
27 2024 / 25 $932,400
28 2025 / 26 $932,400
29 2026 / 27 $932,400
30 2027 / 28 $932,400
31 2028 / 29 $932,400
32 2029 / 30 $932,400
33 2030 / 31 $932,400
34 2031 / 32 $932,400
35 2032 / 33 $932,400
36 2033 / 34 $932,400
37 2034 / 35 $932,400
38 2035 / 36 $932,400
39 2036 / 37 $932,400
40 2037 / 38 $932,400
41 2038 / 39 $932,400
42 2039 / 40 $932,400
43 2040 / 41 $932,400
44 2041 / 42 $932,400
45 2042 / 43 $932,400
46 2043 / 44 $932,400
47 2044 / 45 $932,400
48 2045 / 46 $932,400
49 2046 / 47 $932,400
50 2047 / 48 $932,400
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Appendix V – Flood Damage Reserve

Rangitaiki Tarawera River Scheme
 Flood Damage Reserve Fund ($ at CCI 3700)

Year Contribution Flood Damage Change to Fund
to Reserve  Balance Balance

0 1997 / 98 $0 $0 $0
1 1998 / 99 $25,000 $0 $25,000 $25,000
2 1999 / 00 $25,000 $0 $25,000 $50,000
3 2000 / 01 $25,000 $0 $25,000 $75,000
4 2001 / 02 $25,000 $0 $25,000 $100,000
5 2002 / 03 $25,000 $75,000 -$50,000 $50,000
6 2003 / 04 $25,000 $0 $25,000 $75,000
7 2004 / 05 $25,000 $0 $25,000 $100,000
8 2005 / 06 $25,000 $0 $25,000 $125,000
9 2006 / 07 $25,000 $0 $25,000 $150,000

10 2007 / 08 $150,000 -$150,000 $0
11 2008 / 09 $50,000 $0 $50,000 $50,000
12 2009 / 10 $50,000 $0 $50,000 $100,000
13 2010 / 11 $50,000 $0 $50,000 $150,000
14 2011 / 12 $0 $0 $150,000
15 2012 / 13 $75,000 -$75,000 $75,000
16 2013 / 14 $50,000 $0 $50,000 $125,000
17 2014 / 15 $25,000 $0 $25,000 $150,000
18 2015 / 16 $0 $0 $150,000
19 2016 / 17 $0 $0 $150,000
20 2017 / 18 $75,000 -$75,000 $75,000
21 2018 / 19 $50,000 $0 $50,000 $125,000
22 2019 / 20 $25,000 $0 $25,000 $150,000
23 2020 / 21 $0 $0 $150,000
24 2021 / 22 $0 $0 $150,000
25 2022 / 23 $150,000 -$150,000 $0
26 2023 / 24 $50,000 $0 $50,000 $50,000
27 2024 / 25 $50,000 $0 $50,000 $100,000
28 2025 / 26 $50,000 $0 $50,000 $150,000
29 2026 / 27 $0 $0 $150,000
30 2027 / 28 $75,000 -$75,000 $75,000
31 2028 / 29 $50,000 $0 $50,000 $125,000
32 2029 / 30 $25,000 $0 $25,000 $150,000
33 2030 / 31 $0 $0 $150,000
34 2031 / 32 $0 $0 $150,000
35 2032 / 33 $75,000 -$75,000 $75,000
36 2033 / 34 $50,000 $0 $50,000 $125,000
37 2034 / 35 $25,000 $0 $25,000 $150,000
38 2035 / 36 $0 $0 $150,000
39 2036 / 37 $0 $0 $150,000
40 2037 / 38 $150,000 -$150,000 $0
41 2038 / 39 $50,000 $0 $50,000 $50,000
42 2039 / 40 $50,000 $0 $50,000 $100,000
43 2040 / 41 $50,000 $0 $50,000 $150,000
44 2041 / 42 $0 $0 $150,000
45 2042 / 43 $75,000 -$75,000 $75,000
46 2043 / 44 $50,000 $0 $50,000 $125,000
47 2044 / 45 $25,000 $0 $25,000 $150,000
48 2045 / 46 $0 $0 $150,000
49 2046 / 47 $75,000 -$75,000 $75,000
50 2047 / 48 $0 $0 $75,000

Note - Flood Damages shown are a sample scenario only
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Appendix VI – Renewals Fund

Rangitaiki Tarawera 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

total depreciation loans

1 1998 / 99 $72,735 $107,100 $72,735 $0 $0
2 1999 / 00 $72,735 $91,006 $72,735 $0 $0
3 2000 / 01 $72,735 $98,348 $72,735 $0 $0
4 2001 / 02 $72,735 $96,390 $72,735 $0 $0
5 2002 / 03 $72,735 $62,333 $62,333 $10,403 $10,403
6 2003 / 04 $72,735 $69,675 $69,675 $3,060 $13,463
7 2004 / 05 $72,735 $77,968 $72,735 $0 $13,463
8 2005 / 06 $72,735 $77,968 $72,735 $0 $13,463
9 2006 / 07 $72,735 $77,968 $72,735 $0 $13,463

10 2007 / 08 $72,735 $77,968 $72,735 $0 $13,463
11 2008 / 09 $72,735 $83,341 $72,735 $0 $135,000 $148,165 $298
12 2009 / 10 $72,735 $94,682 $72,735 $0 $285,000 $284,632 $666
13 2010 / 11 $72,735 $96,019 $72,735 $0 $114,000 $114,023 $643
14 2011 / 12 $72,735 $105,490 $72,735 $0 $238,000 $237,574 $1,069
15 2012 / 13 $72,735 $122,084 $72,735 $0 $417,000 $417,636 $433
16 2013 / 14 $72,735 $102,684 $72,735 $0 $433
17 2014 / 15 $72,735 $99,484 $72,735 $0 $433
18 2015 / 16 $72,735 $99,484 $72,735 $0 $433
19 2016 / 17 $72,735 $93,984 $72,735 $0 $433
20 2017 / 18 $72,735 $92,784 $72,735 $0 $433
21 2018 / 19 $72,735 $92,784 $72,735 $0 $433
22 2019 / 20 $72,735 $84,978 $72,735 $0 $433
23 2020 / 21 $72,735 $77,636 $72,735 $0 $433
24 2021 / 22 $72,735 $70,294 $70,294 $2,441 $2,874
25 2022 / 23 $72,735 $62,952 $62,952 $9,784 $12,658
26 2023 / 24 $72,735 $50,237 $50,237 $22,498 $35,156
27 2024 / 25 $72,735 $30,602 $30,602 $42,133 $77,290
28 2025 / 26 $72,735 $26,065 $26,065 $46,670 $123,959
29 2026 / 27 $72,735 $16,594 $16,594 $56,141 $180,100
30 2027 / 28 $72,735 $0 $0 $72,735 $252,836
31 2028 / 29 $72,735 $0 $0 $72,735 $325,571
32 2029 / 30 $72,735 $0 $0 $72,735 $284,632 $113,674
33 2030 / 31 $72,735 $0 $0 $72,735 $114,023 $72,386
34 2031 / 32 $72,735 $3,860 $3,860 $68,875 $97,000 $237,574 $688
35 2032 / 33 $72,735 $18,306 $18,306 $54,430 $363,000 $417,636 $481
36 2033 / 34 $72,735 $18,306 $18,306 $54,430 $54,911
37 2034 / 35 $72,735 $18,306 $18,306 $54,430 $109,341
38 2035 / 36 $72,735 $18,306 $18,306 $54,430 $163,771
39 2036 / 37 $72,735 $18,306 $18,306 $54,430 $218,201
40 2037 / 38 $72,735 $18,306 $18,306 $54,430 $272,630
41 2038 / 39 $72,735 $24,673 $24,673 $48,063 $160,000 $480,083 $610
42 2039 / 40 $72,735 $35,815 $35,815 $36,920 $280,000 $301,771 $15,759
43 2040 / 41 $72,735 $35,815 $35,815 $36,920 $57,012 ($4,332)
44 2041 / 42 $72,735 $48,311 $48,311 $24,425 $314,000 $333,187 $906
45 2042 / 43 $72,735 $55,951 $55,951 $16,784 $192,000 $208,818 $872
46 2043 / 44 $72,735 $55,951 $55,951 $16,784 $17,656
47 2044 / 45 $72,735 $55,951 $55,951 $16,784 $34,440
48 2045 / 46 $72,735 $55,951 $55,951 $16,784 $51,224
49 2046 / 47 $72,735 $52,091 $52,091 $20,644 $71,868
50 2047 / 48 $72,735 $37,646 $37,646 $35,090 $106,958

AVERAGE $72,735
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Appendix VII – Loan Repayment Schedule

Total Total Total Less Principal Funded Net Loan
Year Principal Interest Loan Charges  from Depreciation Charges

1 1998 / 99 $107,100 $94,900 $202,000 $72,735 $129,265
2 1999 / 00 $91,006 $122,593 $213,598 $72,735 $140,863
3 2000 / 01 $98,348 $145,278 $243,626 $72,735 $170,890
4 2001 / 02 $96,390 $166,963 $263,353 $72,735 $190,617
5 2002 / 03 $62,333 $174,548 $236,880 $62,333 $174,548
6 2003 / 04 $69,675 $201,790 $271,465 $69,675 $201,790
7 2004 / 05 $77,968 $216,240 $294,208 $72,735 $221,473
8 2005 / 06 $77,968 $216,240 $294,208 $72,735 $221,473
9 2006 / 07 $77,968 $216,240 $294,208 $72,735 $221,473

10 2007 / 08 $77,968 $216,240 $294,208 $72,735 $221,473
11 2008 / 09 $83,341 $227,715 $311,056 $72,735 $238,320
12 2009 / 10 $94,682 $249,040 $343,722 $72,735 $270,987
13 2010 / 11 $96,019 $255,830 $351,849 $72,735 $279,113
14 2011 / 12 $105,490 $276,060 $381,550 $72,735 $308,815
15 2012 / 13 $122,084 $300,105 $422,189 $72,735 $349,454
16 2013 / 14 $102,684 $288,705 $391,389 $72,735 $318,654
17 2014 / 15 $99,484 $279,905 $379,389 $72,735 $306,654
18 2015 / 16 $99,484 $279,905 $379,389 $72,735 $306,654
19 2016 / 17 $93,984 $263,405 $357,389 $72,735 $284,654
20 2017 / 18 $92,784 $259,505 $352,289 $72,735 $279,554
21 2018 / 19 $92,784 $245,905 $338,689 $72,735 $265,954
22 2019 / 20 $84,978 $219,513 $304,491 $72,735 $231,756
23 2020 / 21 $77,636 $193,928 $271,564 $72,735 $198,828
24 2021 / 22 $70,294 $168,343 $238,636 $70,294 $168,343
25 2022 / 23 $62,952 $142,758 $205,709 $62,952 $142,758
26 2023 / 24 $50,237 $104,040 $154,277 $50,237 $104,040
27 2024 / 25 $30,602 $65,365 $95,967 $30,602 $65,365
28 2025 / 26 $26,065 $55,675 $81,740 $26,065 $55,675
29 2026 / 27 $16,594 $35,445 $52,039 $16,594 $35,445
30 2027 / 28 $0 $0 $0 $0 $0
31 2028 / 29 $0 $0 $0 $0 $0
32 2029 / 30 $0 $0 $0 $0 $0
33 2030 / 31 $0 $0 $0 $0 $0
34 2031 / 32 $3,860 $8,245 $12,105 $3,860 $8,245
35 2032 / 33 $18,306 $39,100 $57,406 $18,306 $39,100
36 2033 / 34 $18,306 $39,100 $57,406 $18,306 $39,100
37 2034 / 35 $18,306 $39,100 $57,406 $18,306 $39,100
38 2035 / 36 $18,306 $39,100 $57,406 $18,306 $39,100
39 2036 / 37 $18,306 $39,100 $57,406 $18,306 $39,100
40 2037 / 38 $18,306 $39,100 $57,406 $18,306 $39,100
41 2038 / 39 $24,673 $52,700 $77,373 $24,673 $52,700
42 2039 / 40 $35,815 $76,500 $112,315 $35,815 $76,500
43 2040 / 41 $35,815 $76,500 $112,315 $35,815 $76,500
44 2041 / 42 $48,311 $103,190 $151,501 $48,311 $103,190
45 2042 / 43 $55,951 $119,510 $175,461 $55,951 $119,510
46 2043 / 44 $55,951 $119,510 $175,461 $55,951 $119,510
47 2044 / 45 $55,951 $119,510 $175,461 $55,951 $119,510
48 2045 / 46 $55,951 $119,510 $175,461 $55,951 $119,510
49 2046 / 47 $52,091 $111,265 $163,356 $52,091 $111,265
50 2047 / 48 $37,646 $80,410 $118,056 $37,646 $80,410

Asset Management Loan Charges
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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 that 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 cashflow 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.
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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).

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.
(See Section 4.5.2 of this plan for a more comprehensive definition).

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 that 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.
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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.

DETERIORATION RATE
The rate at which an 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.

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 input for life cycle costs analysis, short term
maintenance planning and long term planning purposes.

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 data-base 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.
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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.

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.

(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.
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MODERN EQUIVALENT ASSETS
Assets that replicate what is in existence with the most cost efficient asset performing the
same level of service.

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 patching of roads,
sliplining 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.  (See Section 4.5.2 of this plan for a more comprehensive
definition).

RENEWAL ACCOUNTING (LONG RANGE AVERAGE RENEWALS APPROACH –
LRARA)
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 an expense.

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.
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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. (See Section 4.5.2 of this plan for a more comprehensive
definition).

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 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.

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.

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.
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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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